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SEROLOGICAL MONITORING OF AVIAN PNEUMOVIRUS
IN LITHUANIA

Alekséjaniené llona, Alekséjiinas Almontas, Sereika Vilimas, Sil&naité Julija
Veterinary Institute of Lithuanian Veterinary Acawlg, Kaisiadorys, Lithuania
aleksejuniene@gmail.com

ABSTRACT

Avian Pneumovirus is increasingly recognisecaasmportant pathogen in many poultry
producing countries. A total of 6 888 chicken sepdected from 2007 to 2008 on 21 farms
were subjected to an enzyme — linked immunosorbaesay (ELISA) to test for antibodies
against APV. Tests of blood sera show that fron®®66 to 97.18 % of the tested samples
contain antibodies against APV. In spite of thet @&t broilers are not vaccinated against
APV, part of bird blood sera was found positiveeTimmunity obtained by the breeder birds
is of a different level.
KEY WORDS: avian pneumovirus, specific antibodies.

INTRODUCTION

Avian Pneumovirus (APV) is increasingly recagd as an important pathogen in many
poultry — producing countries.

A new respiratory of poultry seems to have ol first in turkeys (Buys, S.B. and du
Preez, 1980) and later in chickens (Morley and Témm 1984) in South Africa. This disease
was subsequently named Turkey Rhinotracheitis of BRd has been seen also in Israel,
France and Great Britain (Alexander, 1993). In 1985 rapidly spread through the turkey
industry in GB (Lister & Alexander, 1986) and aéthame time a syndrome of broiler parent
chickens characterised by respiratory sings andl Is&zlling and neurological signs was
described (O’Brien, 1985). The term Avian Rhinoheitis (ART) has been applied to avian
pneumovirus infection in turkeys and chickens. #@ical evidence of APV is now available
from many countries: United Kingdom, France, Spdiermany, Italy, the Netherlands,
Israel, Asia (Alexander D. J., 1997, Jones R. @961 Cook, 2000).

APV is a viral respiratory disease agent. ltinsthe family Paramyxoviridag order
Virinare, and genu$/etapneumovirussgomposed of a single unsegmented stranded negative
sense RNAPringle C. R., 1999). Electron —microscopy exaramshowed that an APV is
pleomorphic fringed and usually roughly sphericeshape (Ganapathy K., 2007).

Infection is characterized by coughing, ocufand nasal discharge, tracheal rales and
swelling of the infraorbital sinuses. In layingdst there is a transient drop in egg production,
along with mild respiratory tract illness (Jone<CR.1996). Uncomplicated cases have low
mortality (2 to 5 %), but APV infections accompahiby secondary infections (bacterial
and/or viral) can result in up to 25 % mortalityoriés R.C., 1996). Silent infections are
possible.

The virus replicates in the respiratory tract dhe reproductive tract. It initially causes
respiratory disease in infected birds and may edgse drops in egg production in layers and
breeders. Infection in turkeys is commonly refertedas “Turkey Rhinotracheitis” and in
chickens aMPV infection is commonly associated wifie condition known as “Swollen
Head Syndrome” (SHS).

Control is by improved biosecurity and vaccdmatwith live and inactivated vaccines
(Tarpey, 2007).

The virology laboratory at the Veterinary Ihsté of Lithuanian Veterinary academy has
been testing bird blood sera for APV since the mutof 2002.



Aim of investigation. Evaluation of APV serodpmiologic situation on poultry farms in
Lithuania.

MATERIAL AND METHODS

A total of 6 888 chicken sera collected fron®2@o 2008 at 21 farms were subjected to an
enzyme — linked immunosorbent assay (ELISA) tofeasantibodies against APV.

The FLOCKSCHEK APV antibody ELISA kits were ds#or serological tests of blood
samples according to the producers recommendafidns.assay is designed to measure the
relative level of antibody to APV in chicken serutfital antigen is coated on 96-well plates.
Upon incubation of the test sample in the coated, weatibody specific to APV forms a
complex with the coated viral antigens. After washaway unbound material from the wells,
a conjugate is added that binds to any attacheckehiantibody in the wells. Unbound
conjugate is washed away and enzyme substrateleda@ubsequent colour development is
directly related to the amount of antibody to APégent in the test sample.

For the assay to be valid, the difference betwthe positive control mean and the negative
control mean should be greater than 0.075. Thetivegeontrol mean absorbance should be
less than or equal 1.150. The presence or absdnaatibody to APV is determined by
relating the A (650) value of the unknown to thaipwe control mean. The positive control is
standartized and represents significant antibodgiseto APV in chicken serum. The relative
level of antibody in the unknown is determined laycalating the sample to positive (S/P)
ratio. An S/P (sample value related to positivetrvalue) ratio was used for calculation of
results.

SAMPLE ABS — NEGATIVE CONTROL ABS
S/P = | POSITIVE CONTROL ABS — NEGATIVE CONTROL ABS

Serum samples with S/P ratios less than orléqua2 should be considered negative. S/P
ratios greater than 0.2 (titers greater than 3®®ukl be considered positive and indicate
vaccination or other exposure to APV.

RESULTS AND DISCUSSION

Commercial ELISA kits are regularly used toadttserum APV antibodies, and the results
need to be carefully analysed and interpreted. Centiad ELISA kits had been used about 6
years in our laboratory. According to Heckert ReAal. (1994) the ELISA is 98,7% sensitive
and 99.5% specific and is capable of detectinglegieal responses as early as 11 days after
chickens had been experimentally exposed to APV.

The serum samples were classified into 3 groaps-day-old broilers, euthanized 39-48-
day-old broilers and breeder birds.



200+

15071

10077

0 2 4 6 8

16
titer groups

B number of samples

Figure 1.Antibody titers at the age of one day

The test results of one-day-old chicken bloexdh gFig. 1) show that 81.06 % of the tested
samples contained APV antibodies, while 18.94% wezgative. In total were tested 871
samples. The mean titre (6527) was unevenly diget (from group 1 to 14) which is
evident in the variation coefficient (115.1%).

800+
700+
600+
500+
400+
300+
200+
100+

O-

0 2 4 6 8 10 12
titer groups

B number of samples

Figure 2.Antibody titers at the age of 39-48 days

The test results of blood sera taken from théhanized 39-49-day-old broilers (Fig. 2)
show that 33.01% of the tested samples containedR¥ antibodies while 66.99% were
positive. The mean titre was 1888 and the variatioefficient was 126.3%. In spite of the
fact that broilers are not vaccinated against AR%28 of euthanized bird blood sera were
found positive. As no evident clinical symptoms ggresent, it can be concluded that a
weakly virulent APV strain circulate in the farmusing the formation of antibodies.
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Figure 3 Antibody titers at the breed broilers.

Ganapathy K. (2007) maintains that a positieeedtion reflects exposure to the APV, a
negative results does not rule out that the biedsemot been exposed. This is because APV-
infected chickens may not necessarily produce halmamtibodies, or antibodies may not
have been at a detectable level at the time o$dhngpling. For an optimum detection of APV
antibodies, it is best to use ELISA plates thatca@ed with a homologous antigen.

The test results of the blood sera from breiedsbare presented in Figure 3. The mean
antibody titre was 12801, CV — 75%. 97.18 % of shenples were positive and 2.82% was
negative. Despite the fact that all breed birdseweccinated against APV, however 74 blood
sera samples were negative. The high CV indicatastihe immunity obtained by the birds is
of a different level. According to the FlockChekeoenmendations only a lower than 40% CV
proves that the vaccination is effective and a@eglimmunity is even.

The immune status of a flock is best assesgaddnitoring and recording antibody titers
in representative samples as a function of timee Tésulting flock profiles allow an
assessment of the distribution oa antibody titeds an analysis of changes in titer over time.
Serological screening of blood samples can proeddy detection so that other control
measures can be instituted.

In Europe, vaccination is helpful for controlli APV. Vaccination programmes to protect
against APV vary according to many factors (vadoomafrequency, choice of vaccines and
virus strains, methods). Generally, a single liaeomation in broilers and one or two live
vaccinations followed by one inactivated vaccinelagers and breeders are sufficient to
provide protection against APV clinical sings andd of egg production/quality (Ganapathy
K., 2007).

To control APV spread, biosecurity proceduresusim be a priority. Effective
communication and cooperation among poultry growassple with integrated poultry
company management is essential. If APV positigeki are identified, isolate younger birds
from older flocks. Wild bird control is importards free-living birds are suspected in carrying
the virus.

CONCLUSIONS

APV seroepidemiologic situation have showedf th spite of the fact that broilers are not
vaccinated against APV, part of bird blood seraenfeund positive. It can be concluded that
a weakly virulent APV strain circulate in the fanousing the formation of antibodies.

The immunity obtained by the breeder birdsfia different level.
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DAZADU ANESTEZIJAS L IDZEK LU IETEKME UZ SIRDS
BIOPOTENCI ALU IZMAI NAM SUNIEM
CHANGES OF CARDIAC BIOPOTENTIALS IN
DOGS SUBJECTED TO VARIOUS ANAESTHESIA

Guntars Avdosko, Edte Birgele

Latvijas Lauksaimnigbas Universitte, Prekiniskais institits, Veteriarmedianas fakulite,
Latvija

Preclinical institute, Faculty of Veterinary Mediei, Latvian University of Agriculture,
Latvia, diagnostika@mbh.Iv

ABSTRACT

The research was performed on 34 healthy Ger8teapherd and 32 Cocker Spaniel
practically heathy dogs. SHILLER'’s electrocardiqggraAT — 1 Veterinary produced in
Germany which allows a simultaneous work with 1@c#bcardiograph leads. The
premedication was achieved by means of 0.054 %iagculphate solution (0.02 mg-kpin
combination with 1% acepromazine maleate soluttb6§ mg kg') intramuscular injection
and general anaesthesia (narcosis) was achievedelyps of 5% ketamine hydrochloride
solution (6 mg kgt) in combination with 0.5% diazepam solution (h§ kg?) intravenous
injection. The following parameters of ECG haverbeealyzed: P wave, Q, R and S waves
of QRS complex, as well as PQ, QRS and QT interviaisas establish that. According to
the records done in ECG standard lead II, P waveogs subjected to premedication and
general anaesthesia developed very much in linerdicg to the breed of the animal.
Premedication agents altogether did not change W wauch, whereas the total effect of
anaesthesia agents manifested as statisticallyiimrease of P wave amplitude — apparent
already in the first minute of general anaesthe$i€ocker Spaniels, and only in the"60
minute of general anaesthesia of German Shephgs] 2lcAccording to the records done in
ECG standard lead II, the depth of Q wave and heijhR wave in dogs subjected to
premedication and general anaesthesia remainedstlstable. The Q wave of Cocker
Spaniels was altogether much deepex (0.05) and the R wave - much higher compared to
German Shepherd dog® & 0.001);3. The depth of S wave recorded in dogs in ECG
standard lead Il increased only slightly during npeelication. The effect of general
anaesthesia on Cocker Spaniels manifested bothcoéase and decrease of the absolute
value of S waveFR < 0.05), which remained relatively stable in Gemn&hepherd dogs. S
wave recorded in ECG standard lead Il was alwagpelein Cocker Spaniels compared to
German Shepherd dogé, Premedication agents significantly increased EQIHRerval in
German Shepherd dog®  0.01), and had little effect on ECG-PQ interual Cocker
Spaniels. This pattern conformed with the chandekeart rate recorded in dogs of both
breeds during premedication. The total effect afegal anaesthesia ketamine hydrochloride
and diazepam (after the effect of premedicatioreapgxl) manifested in dogs as shortening of
PQ interval, however the pattern of shortening wéterent for each of the breeds;
Premedication atropine sulphate and acepromazinkeatea significantly increased QT
interval recorded in ECG standard lead Rl € 0.05) in animals of both breeds. The total
effect of general anaesthesia (after the effectpogmedication appeared) altogether
manifested as shortening of QT interval: during fliet minute of general anaesthesia
changes were equally fast in animals of both breleolwever during the next 15-30 minutes
this process developed according to different patiepending on the breed of the animal.

KEY WORDS: dogs, breed, EKG, drug combinations.
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IEVADS

Redeja laika pasaud tiek izversti petijumi par premedikcijas un vispréjas anesizijas
IidzeKu iedarbbu uz sirdi(Olson, et al., 1987Haskins, 1992Mamkosckuii, 2000; Lemke,
2004; Hewson et.al., 2006; Welberg et al., 2@Ri6érmattei et. al., 2006; Fossum et. al., 2007;
Tilley et. al., 2008; u.c.). Sogpjumu rakotnes uzdevums ir nekst iesgjamos narkozes
IidzeKlu izraigtos sirds ritma trawgumus dzvniekiem opeiciju laika.

S darbamerkis bija izpetit kokerspanielu un 3u aitu &irnes smiem Latvija plasi
izmantoto anestijas idzelu ietekmi uz sirds funkcicajiem parametriem.

MATERI ALS UN METODES

Retijjumiem izmantoti 34 Wcu aitu un 32 kokerspaniellignes sui. Izmantopm Vacija
razotu ,SCHILLER” firmas elektrokardiogiu ,Cardiovit AT — 1 Veterinary”, kadauj
stradat ar 10 elektrokardiogfijas novadjumiem vienlaiggi atbilstoSi paSreiz pasaul
pienemtajai metodikai (Rezakhani, 1990; Tilley, 1992yl et al., 1995; Tilley et. al., 2008;
French, 2008; u.c.). Elektrokardiafjfas dati tika gan rgstréti, gan vienlaitgi ar spedlas
merjjumu programmas palzibu datod sakotngji apstadati.

Dzvnieku premedikcijai izmantopm 0.054 % atroma sulfita &idumu (0.02 mg kg)
kombiracija ar 1% acepromaza malata &idumu (0.06 mg kg) ievadtu intramuskudri.
Elektrokardiogrammas pieraksts premadijas lailka tika veikts 10 midtes c
intramuskudras  injekcijas.  Visprgjai anestzijai  (narkozei) lietajm  paSreiz
veteririrmediana plaSi pielietoto 5% ketama hidrohlotda %idumu (6 mg kg
kombiracija ar 0.5% diazepma &idumu (0.6 mg kg). Narkozesitizelus suiem ievadjam
pleca zeradas ¥na (v. cephalica) EKG dinamiku note@m 1 miriti pec intravenois
injekcijas, k aif péc 15, 30, 45 un 60 miem.

EKG datu statistisko apsthi veicam, izmantojot daudzfaktoru (%ajgadjuma divu
“faktoru” — dzvnieku %irne un dzimums) dispersijas afzas metodi (ANOVA), k af t-
testu savstagp atkarigu paraugkopu salzinaSanai (Arhipova u.c. 1998; Miller, 2000).

Saiji darta analigjam EKG Il standartnovajina sekojosus EKG parametrus: P zobs, QRS
kompleksa Q, R, S zobialain PQ, QRS un QT inte&l.

REZULT ATI UN DISKUSIJA

Detaliztas EKG parametru izmgas abu Kirnpu sthiem premedikcijas, un Vispréjas
anestzijas laika, un So datu statistiskicanba atspogiota 1. un 2. tabal

Redzam, ka P zoba lielumi EKG Il standartnajeda abu &irnu dZvniekiem izejas
stavokli nav vieradi. Vacu aitu swiem P zobs ir 0.203 + 0.0177 mV augsts, bet
kokerspanieliem — 0.170 = 0.0213 mV.

Rec anesizijas idzelu intravenois injekcijas Kokerspaniellkkgnes swiem jau pirmaj
minaté padijas loti izteikta EKG P zoba ampiitlas paaugsti$aris, kangr Vacu aitu
girnes dzavniekiem Saj pa% laika period P zoba amplitda Il standartnovapima
paaugstifjas tikai nedaudzR < 0.05).

A kopung abu &irnpu dZvniekiem vis@argjas anesizijas lailka P zoba dinamika agfas.
Kokerspanielu l§rnes suwiem EKG P zoba ampiitla paaugsti)as lidz 30. izmekiSanas
minatei un tad turprikas 30 minites nedaudz pazenajas, visuna paliekot augska
saidzimajuma ar P zoba amplidu izejas givokli. Taja pa% laika Vacu aitu &irnes
dzivniekiem pirmad minateé péc vispargjas anesizijas idzelu ievadSanas EKG P zoba
amplitida nedaudz pazenajas, tad 15.—-30. mire ta palapeniski gka paaugstiities P <
0.001) un turpigja paaugstiaties idz 60. izmelkdSanas midtei.

Attieaba uz EKG Q zobu, rezultti liecina, ka 1l standartnov@dma ta dzilums
dzivniekiem jau izejas &vokli bija at¥irigs: Kokerspanieliem Q zobs aziijas saidzinoSi
daudz dZiks nek Vacu aitu &irnes smiem — attietgi -0.703 = 0.2535 mV un -0.131 +
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0.1402 mV P < 0.05). Sie rasu dati ziama mgra saskan ar citu autoru attigajiem
noverojumiem (Nunes et al., 1990; Upeniece, 2004, Y¥ide al., 2008; French 2008).

Konstatjam, ka EKG Q zoba dikims premedikcijas un visprejas anesizijas laila
mairjjas saidzinoSi maz uniS izmahas nebija statistiski ticamas, bet Q zobaluma
at&iritbas starp abuk#inu dZvniekiem premedikcijas un vispréjas anesizijas laika
saglaljas (P < 0.05). Tas vatu bat saistts ar sirds priekSkambaru un kambaru akiipas
procesiem (Rush, Hamlin, 198@illey et. al., 2008), kas kokerpanielkihes suiem
aamredzot norit spcigak neka Vacu aitu &irnes davniekiem. Turkit pierdits, ka
elektrokardiogifisko parametru &tibas liehkka auguma sygem visuna ir sakdzinoSi
zengkas nek maza auguma @miekiem (Morrison et. al., 1992; Torre et al., 20Wpeniece,
2004; Tilley et. al., 2008; French 2008).

Attieaba uz elektrokardiogrammas QRS kompleksa otra eleaneRt zoba— anaizi masu
dati liecina, ka tas EKG Il standartnovjaina premedildcijas un visprgjas anesizijas laika
abu &irpu swiem vienngr bija pozitvs (1. tabula).

Redzam, ka jau izejas agbkli EKG Il standartnovaghma R zoba amplitda
kokerspanieliem ir statistiski ticami auglsh nek Vacu aitu &irnes dzvniekiem
(P < 0.01). Af R zoba amplitdas izmaiu raksturs abuk$rnu swiem premedikcijas un
narkozesidzelu ieteknt visuni bija lidzigs — R zoba amptitla paaugsti)as gan \acu
aitu, gan kokerspanielkignes dzvniekiem (sk. 1. tabula). Statistiski ticamilatés tikai R
zoba augstuma absie raditaji (P < 0.001).

Analizjot QRS kompleks& zobu,jaatame ta amplitidas izmaiu atiribas Vacu aitu un
kokerspanielul§rnes smiem visfrgjas anesizijas laila. Konstagjam, ka S zoba dinamika ir
loti butiski saistta ar “faktoru” sma %kirne: at%irigs S zoba izmau raksturs padijas jau
vienu miriiti péc narkozesitlzelu ketanmina hidrohlotda un diazepma ieva@anas, kad
Vacu aitu &irnes davniekiem S zobslkiva pozitvs, bet kokerspanieliem — tieSi (mjet- tas
padzlinajas (P < 0.05).

Turpnakajas visfréjas anesizijas mimites S zobs ¥Ycu aitu &irnes smiem Kuva
negaivs, turkht izteiktak nela izejas sivokli (P > 0.05). Savukt kokerpanieliem S zoba
amplitida izteikti vinveidigi svarstijas, t.i., gan padinajas, gan kuva sekika (P < 0.05),
kas liecina par zamiem repolarizZcijas trau¢jumiem kardiomiodos (Kalvelis, 2005; Tilley
et. al., 2008).

Masu Etijumi liecina, ka EKG Il standartnovgdma PQ intervala garums abu &irnu
swpiem atgiras gan izejas atokli, gan premedicijas, gan arvisparéjas anesizijas laika
(2.tabula).

“Faktora” &irne hitiskums izpauzas @imiekiem jau izejas atokli, kad PQ interals Vacu
aitu &irnes suiem vidkji bija gaiaks 0.107 = 0.0041 s, bet kokerspanieliem tas ilga ®.090 +
0.0048 sl < 0.01).

Atiribas EKG PQ intedla garuma izmaias noroja af 10 mirites @c premedikcijas
IidzeKu ievadSanas (sk. 2. tabula), kadidd aitu &irnes smiem PQ interala garums btiski
palielinajas, bet kokerspanieliem tgpad laika tas tikai nedaudz paga#ijas (P < 0.002).

Dzvniekiem vis@rgja anesizija jau pirmafi minaté Vacu aitu &irnes smiem no\erojaloti
krasu PQ intersla garuma sainaSanos, sadlzinot to ar kokerspanieliem (sk. 2. tabulagk@&
ar 15. visgrejas anesizijas miriti Vacu aitu &irnes davniekiem EKG PQ interis Il
standartnovaguma nedaudz, bet vak vai mazk viennerigi, turpirgja sasinaties. Savukrt
kokerspanieliem tajpad laika PQ interdla garums gan paaugsijas, gan ssinajas (sk. 2.
tabulu).

Tadejadi varam secit, ka EKG PQ interasla dinamika sgiem nusu izmantoto
premedikicijas un vispréjas anesizijas lidzeKu ietekn ir Joti batiski saistta ar ,faktoru”
dzivnieka &irne.
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EKGQT intervala izmaigu raksturs Il standartnovgdma premedikicijas un vispréjas
anestzijas laika Vacu aitu un kokerspanielkignes suniem af atspogiots 2. tabu.

Konstagjam, ka EKG Il standartnov@ddma QT intenala garums Mcu aitu un
kokerspanieluldrnes smiem izejas fivokli ir praktiski vierads. Tas bija identisks ar garuma
normu, Kida & apraksita literatira stniem EKG Il standartnovapima — no 0.151dz 0.25 s
(Tilley, 1992; Upeniece, 2004; Tilley et. al., 20p8adoma, ka QT interdla garums EKG I
standartnovaguma nav hitiski saisits ar dzvnieka dzvmasas aditajiem, jo misu [Etjjumos
ieklauto abu Birnu dzvniekiem QT interd@la garums bija vieids, kaut arauguma parametri
tiem at¥iras. Lidzigu domu izteikuSi arciti autori par beadrnes suwiem (Oguchi, Hamlin,
1993; French, 2008).

Masu Etijumi liecina, ka premedicijas kdzeKu atropna sulfita un acepromama
maleita ietekn@ notiek EKG QT inter#la pagariasaras, kas vieada mera izpaudis gan
Vacu aitu, gan kokerspanieliignes smiem (P < 0.05).

Narkozesitzeu ketanina hidrohlotda un diazegma sumrara ietekme uz EKG QT
intenalu abu &irnu davniekiem uz premedicijas idzeKu fona izpaudas dzgi. Pirmah
minaté péc narkozesitizelu ievadSanas ¥cu aitu un kokerspanielukignes smiem QT
intenals krasi s@sinajas attie@ba pret & garumu premedicija. Talak visparéjas anesizijas
laika QT intenals turpiraja sasinaties, kas kragk izpaudis kokerspanieluk$rnes suiem (sk.
2. tabula).

Masu @tijjumi liecina, kaQRS intervala garums EKG |l standartnovgaima Vacu aitu un
Kokerspanielu I§rnes suiem jau izejas avokli bija at%kirigs P < 0.02) — kokerspanieliem
QRS intendla garums izidijas saidzinosiisaks, nek to konstatja Vacu aitu &irnes saiem
( sk. 2. tabula). Sie asu dati saskan ar D. Upenieces un L. Tillefjpmu rezultiem par
EKG QRS interdla garumu daau kirnpu sthiem (Upeniece, 2004; Tilley et.al., 2008).

Konstatjam, ka atgiras af QRS interdla izmanu raksturs dzniekiem premedikcijas
IidzeKu ietekn®: Vacu aitu &irnes swiem 10 min. pc premedikcijas idzeKu ievadSanas
QRS kompleksa garums EKG Il standartnapada palielinajas, bet taj pas laika
kokerspanieliem, tieSi pr@t, tas samazifjas.

Atirigs QRS intersa izmahu raksturs padijas af 15 mirites Ec narkozesitlzeKu
ketamna hidrohlorda un diazepma ieva@Sanas (sk. 2.tabula):aQu aitu &irnes davniekiem
QRS intendla garums nedaudz samagis, bet kokerspanieliem — atkal tieSi pjet tas
pagarimjas (P < 0.02). Bpat pretja rakstura QRS intefla izmahas pa#idijas af
turpmikajas vispréjas anesizijas mirites — 30, 45 un 60 mites @c narkozesitizeKu
ievadSanas, kad QRS intag gan nedaudz paauggiiis, gan pazemijas, bet abul8rnu
dzivniekiem tas notika statistiski ticami attigctieSi preg;ji.

Tatad varam secit, ka EKG QRS intela garums spiem ka izejas sivokli, ta af
premedikicijas un visprgjas anesizijas laika ir butiski saisits ar ,faktoru” sma irne.

Kas attiecas uz otru ,faktorudzivnieka dzimums tad misu [Etijjuma rezuliti kopuma
liecina, ka EKG atsevi® zobu un intersa garumaaditaji Il standartnovaguma sievika un
viriska dzimuma sgiem ka izejas sivokli, ta af premedilacijas un vispréjas anesizijas
laika atkiras maz. Htad So EKG parametru dinamika premédijas un Visprejas
anestzijas idzelu ietekn® nav saigta ar ,faktoru” dzvnieka dzimumes.
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1.tabula/Table 1

Elektrokardiogrammas Il standartnovadijuma parametri V acu aitu un kokerspanielu &irnes supiem
premedikacija un visparéja anestzija
Parameters of electrocardigram Il lead in German Skepherd and Cocer Spaniel dogs at initial state, preedication and at different

time of anaesthesia

Izmekkjuma EKG zobu ampliidas (mV) / Mean values of EKG wave amplitude (mV)
laiks P Q R S
Time Of Vacu aitu Kokerspanieli Vacu aitu Kokerspanieli Vacu aitu Kokerspanieli Vacu aitu Kokerspanieli
observation &irne Cocer Spaniels &irne Cocer Spaniels &irne Cocer Spanielg  &kirne Cocer Spaniels
German German German German
Sheperds Sheperds Sheperds Sheperds
Izejas sivoklis | 0.203+0.0177)  0.170 £ 0.0213 -0.131 £0.14020.703 £ 0.2535*| 1.908 £ 0.1509 | 2.632 +0.1847* -0.005 £ -0.020 £ 0.0200
Inital state 0.0119
Premedikcija | g 158400186 0.174+0.0221  -0.148+ 0.14260.835 + 0.2787% 1.964+0.1193 | 2.758 +0.1881*| -0.038+ | -0.043 +0.0319
Premedication 0.0311
10. min
Anestziia | 5551400229 0275+ -0.208+ 0.1426 | -0.869 + 0.3007* 2.085 +0.1105 | 2.853 + 0.1995*| 0.004 + 0.0242 -0.093 + 0.0470*
Anaesthesia 0.0260*x
1. min
Anestzija . .
. 0.188 + 0.0264 0.296 + -0.258+ 0.1461 | -0.757 +£0.2258*| 1.800 +0.1172 | 2.733 £0.1878 -0.024 -0.057 £0.0319x
Anaesthesia 0.0246* 0.0228
15. min
Anestzija . N
. 0.221 £ 0.0212 0.333 % -0.280+ 0.1170 | -0.683 +£0.2197* 1.772 +£0.1338 | 2.775+0.1914 -0.037 -0.143 £
Anaesthesia 0.0289%x 0.0171 0.0636%
30. min
Anestziia | 4551 40,0247 0.308 +0.0255%| -0.368+0.1632| -0.650+0.2084  1.814+0.11762.713+0.2251* -0.042+ | -0.073 + 0.0374x
Anaesthesia 0.0140
45. min
AnesEgzija 5 * *
. 0.271 £ 0.279 -0.366+ 0.1603 -0.684 £ 0.2031 1.853 £0.12742.716 + 0.2464 -0.040 = -0.189 £ 0.0919
Aré%esthesm 0.0220* 0.0255* 0.0169
. min

* — FiSera kri€rija statistisk ticaniba saidzinot EKG zobu amplitdu (mV) starp Mcu aitu un kokerspanielkignes sniem
* — Fisher’s test of EKG interval between Germae@terd dogs and Cocker spaniels is statisticallyifitant
x — (P < 0.05P < 0.001) t- kri€rija statistisk ticaniba saldzinot ar izejas svokla EKG zobu amplitdu (mV)

x — ThelJiference compared to initial state (t — test) &istically significant P < 0.05)
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premedikacija un vispar&ja anestzija
Parameters of electrocardigram Il lead in German Skepherd and Cocer Spaniel dogs at initial state, preedication and at different
time of anaesthesia

2. tabula/Table 2

Elektrokardiogrammas Il standartnovadijuma parametri V acu aitu un kokerspanielu &kirnes suiem izejas siavokli

Izmekkgjuma laiks
Time of observation

EKG intenalu garumi (s) / Mean values of EKG interval (s)

QRS

QT

PQ
Vacu aitu &irne
German Sheperds

Kokerspanieli
Cocer Spaniels

Vacu aitu &irne
German Sheperds

Kokerspanieli
Cocer Spaniels

Vacu aitu &irne
German Sheperds

Kokerspanieli
Cocer Spaniels

Izejas sivoklis
Inital state

0.107 + 0.0041

0.090 + 0.0048*

0.060 + 0.0015

0.058 + 0.0015*

0.209 + 0.0037

0.209 + 0.0055

Premedikcija
Premedication
10. min

0.117 £ 0.0038x

0.092 + 0.0055¢

0.061 + 0.0009

0.056 = 0.0017*

0.215 + 0.0040x

0.219 £ 0.0061

X

Anestzija
Anaesthesia
1. min

0.100 * 0.0022x

0.083 = 0,0068f

0.061 £ 0.0014

0.056 = 0.0012*

0.202 + 0.0038

0.206 + 0.0057

Anestzija
Anaesthesia
15. min

0.097 +£0.0049

0.073 £0.0077*

0.060 £ 0.0014

0.058 + 0.0016*

0.205 = 0.0044

0.196 + 0.0058

Anestzija
Anaesthesia
30. min

0.096 + 0.0049

0.086 + 0.0089*

0.063 + 0.0019

0.054 + 0.0019*

0.203 + 0.0036

0.189 + 0.0057x*

Anestzija
Anaesthesia
45. min

0.093 £ 0.0047x%

0.077 = 0,0034x¢

0.061 + 0.0016

0.058 + 0.0012*

0.198 + 0.0038x%

0.195 + 0.0054

Anestzija
Anaesthesia
60. min

0.094 £+ 0.0053x

0.079 £+ 0.004xA

0.063 +£0.0018

0.055 +0.0019*

0.199 + 0.0046x

0.197 £ 0.0062

* — FiSera kri€rija statistisk ticamba saidzinot EKG interdlu garumu starp %u aitu un kokerspanielkignes suiem (S)
* — Fisher’s test of EKG interval between Germam@terd dogs and Cocker spaniels is statisticailyifscant
x — (P < 0.05P < 0.001) t- krigrijs statistisk ticamba saldzinot ar izejas 8vokla EKG interdlu garumu (s)

x — The difference compared to initial state (tst)tes statistically significanty < 0.05)
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SECINAJUMI

1.

EKG Il standartnovaguma P zoba amplitdas izmaias visparéjas anesizijas
lidzeKu ieteknt swiem bija hitiski saistta ar dzvnieka &%irni. Premedikcijas
lidzeli P zoba amplitdu visuna abu &irnpu swiem izmaina maz, bet narkozes
lidzeQu summnaraja ietekné P zoba amplitda statistiski ticami paaugsis —
kokerspanieliem jau pirm@jvispargjas anesizijas minite, bet Vacu aitu &irnes

swpiem tikai 60. visprejas anesizijas mirite.

. EKG 1l standartnovaguma Q zoba d4ums un R zoba augstums nf@m

premedikicijas un visprgjas anesizijas lailka mairijas maz. Kopura kokerspanielu
skirnes smiem Q zobs bija iearojami dziaks (P < 0.05) un R zobs izteikti augks
(P < 0.001) nek Vacu aitu &irnes smiem.

EKG Il standartnovaguma S zoba diums suiem premedikcijas idzeKu ietekng
palielinajas nedaudz. Vispéjas anesizijas idzelu ieteknt S zobs kokerspanieliem
gan padZinajas, gan kuva sekiks (P < 0.05), bet ¥cu aitu &irnes suiem tas
butiski nemainjas. Visos gagumos S zobs EKG Il standartnovpona
kokerspanieliem bija diaks nekd Vacu aitu &irnes saiem.

EKG PQ interdls premedikcijas idzeHu ietekn® batiski pagariajas Vacu aitu
skirnes smiem (P < 0.01), bet kokerspanieliem tas izmgsa maz. NarkozesdzeKu
ketamna hidrohlotda un diazefma sumnarais efekts (pc premedikcijas idzeKu
iedarhbas) swiem izpauds ki PQ intendla sasimaSaras, bet sssinaSaras raksturs
abu &irnpu davniekiem bija atkirigs.

EKG Il standartnovaguma QT intenals abu &irnpu swiem premedikcijas idzelu
atropna sulfita un acepromaza malata ietekng batiski pagaridjas (P < 0.05).
Vispargjas anesizijas lkdzedu sumnarais efekts (pc premedikcijas ldzelu
iedarhibas) kopura izpaudis ka QT intenala sasimaSaras: pirmaj vispargjas
anestzijas mirute abu &irnpu davniekiem & noritgja vieradi strauji, bet turprikas
15-30 mimites — katrai spa kirnei atirigi.
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HELIKOBAKT ERIJAS HELICOBACTER SPP. MAJAS SUNU
(CANIS FAMILIARIS ) KUNGA GLLOTADA

HELICOBACTER SPP. IN THE GASTRIC MUCOSA OF
DOMESTIC DOGS (CANIS FAMILIARIS)

Berzina Dacé, Birgele Edite?

LLU Veterinarmedianas fakulite, Latvija
Faculty of Veterinary Medicine, LUA, Latvia
dace.berzina@llu.ly edite.birgele@Ilu.I%

ABSTRACT

This study was carried out to evaluate the glence and amount défelicobacterspp. in
the gastric mucosa of domestic do@ailis familiarig. Mucosal samples were taken from
several places of the cardiac, fundic and pylodand region of the stomach to detect
helicobacters with the light histological examioati Eighteen dogs of seventeen sampled
animals showed presence ld€licobacterspp. Compared to the gastric regions, this study
showed significantly higher prevalence kélicobacterspp. in the cardiac and fundic gland
region than in the less affected pyloric gland eegHelicobacterspp. were detected at the
superficial epithelium, gastric pits and deependldar epithelium of the gastric mucosa. The
amount ofHelicobacterspp. was relatively differentiated into four greums absent, mild,
moderate and severe quantityHglicobacterspp. The occurrence bfelicobacterspp. in the
cardiac and fundic gland region showed a mild anderate amount dfielicobacterspp. at
the superficial epithelium and the gastric pitstloé gastric mucosddlelicobacterspp. are
localized more deeper in the gastric pits and degla@dular epithelium of the pyloric gland
region than in the epithelium of the cardiac anddia gland region. The amount of
helicobacters in the gastric mucosa of the deelagidglar epithelium was more pronounced
in the pyloric gland region than in the cardiac &natlic gland region.
KEY WORDS
Helicobacterspp., dogs, gastric, mucosa

IEVADS

Retijumi par helikobaldriju ietekmi uz cileku un diavnieku gastrointestia trakta
morfologisko un funkcioglo stavokli pasaut joprojam ir aktiali. Dalgji tas tiek uzskatas k
normala kupga un zarnu mikroflora (Simmons et al., 2000). Saviutaudzas helikobadtju
sugas ir patognas, kas var izraisdazadas kwga, zarnu un aknu patglgas — kuga cilas,
gastroentetu, hepattu un pat audgus (Fox et al.; 1997; Solnick, Schauer, 2001).

KopS$ pirmo reizi 1984. gactilvekiem izokja patogno Helicobacter pylori(Marshall et
al., 1984), helikobaktijas atkhtas at vairakam davnieku sugm: swiem, k&iem, dikam,
gepardiem, seskiem, polaciem, juras laudm, gErtikiem un graugjiem (Eaton et al.; 1996;
Jalava et al.; 1997; Neiger et al.; 1998; Hwan@gkt.2002). Helikobaktijas konstaitas art
savvdas jenotswiem (Berzina, Birgele, 2006).

Noskaidrots, ka helikobaitjas galvenokrt ir fakultatvi anaerobas, gramnegas,
spiralveida bakg&rijas ar multiphm termiralam vicipam un augstu fermenta ames aktiviti,
kaslauj tam izdZvot skaba vide (Eaton et al., 1996). Uzskata, ka lzai avots pamait ir
kontamireta bartba vai fekilijas, kas tiek ugemtas perati (Bussac, 1999).

Helikobakériju noteikSanai biezi tiek izmantota histgiska izmekkSana. Aris paidzbu,
izmantojot daZdas kasoSanas metodes, var mdet afn glotadas visg@réjo stvokli un
konstatt dazdas izmajas #s strukiira (Megroud, 1996). ahtame, ka & ir sakdzinoSi
dargaka un sarefitaka metode nek pientram, ur@zes tests unljgtadas virsmas noberzumu
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citologija, kas aft plasi tiek izmantotas helikobakiju noteikSanai (Happonen, 1996¢Bina,
Birgele, 2006).
S darbamerkis bija izpstit helikobakeriju lokalizaciju un to daudzumu ajas swu (Canis
familiaris) kunga dotada.
Darba uzdevumi:
1. Noteikt helikobakirijas swu kunga dotada ar histolgiskas izmekéSanas metodi;
2. lzpetit helikobakeriju izplatibu kwga dotadas kardilo, fundalo un pilorisko
dziedzeru zofy
3. Nowertet helikobakeriju daudzumu kugga dotadas virsmas eqilija, kupga
bedites, ka af dzilak esoS& kunga dziedzerepitij a.

MATERI ALS UN METODIKA

Materilu ieguvam LLU Veterirarmedianas fakulites Mazo dwnieku kiinika no 18
dazda vecuma un dzimuma gam uzreiz pc to eitaazijas (saskea ar saimnieku
véleSanos).

Glotadas paraugi tika p@mti no stingri noteikm vieam: cetram vieam kupga kardélo
dziedzeru zof, astmam vieam fundalo dziedzeru zomhun pie@m vietam pilorisko dziedzeru
zora. Tadejadi no katra dwnieka tika iegti 17 dotadas paraugi un kopurizanalizti 306
glotadas paraugi.

Gotadas paraugus fikga 10% bufegtaja neitilaja formakina iduma. Parafna bloku
sagatavoSanai izmantoja audu auto-proce3asgue-Tek Il(Niderlande). @lak prepa#tus
sagrieza mikrotom SLEE Mainz Cut4 pm biezos griezumos unakoja, izmantojoDiff-
Quickmetodi (Happonen et al., 1996). Histgikkos prepaatus iz\ertcja gaismas mikroskap
Leica DM5000Bg]]las imersi 1000 reizu lied palielinajuma.

Histolgziskas izmekESanas laik notei@am helikobakeriju lokalizaciju kunga dotada un to
daudzumu kgga virsmas ep#lija, kupga bedrtes, ki af dzilak esoS& dziedzerepdlija
(Hermanns et al., 1995; Happonen et al., 1996).

Kupga dotadas dziumu nerijam ar mikroskopisko &lu iegiSanas, anaes un rariSanas
programmumage-Pro PlusTo notei@am tikai griezumos, kuros kiga dotada redzama vis
dziluma lidz Lamina muscularis mucosae

Rec iedita helikobakeriju daudzuma atti@gaja kunga dotadas dziedzeru zanparaugus
vargjam nosadi iedalit cetras grups: helikobakdriju viena mikroskopa redzes laaknav —
rezuléaits negaws; 1-10 helikobaktijas viers redzes lauk — nosatti mazs to daudzums; 10-
50 helikobaldrijas viera redzes lauk — vidgji daudz; vaiik ka 50 helikobaldrijas viera
mikroskopa redzes laak-]oti daudz (Happonen et al., 1998; Neiger et aB8)9

ledito rezulfitu statistisk apstade tika veikta ar SPSS 11.5 programmu. Helikatrgit
lokalizacija un daudzums dadas kwga dotadas viels kardilo, fundilo un pilorisko
dziedzeru zom tika analizts ar y? kriteriju ka statistisis neatkabas testu vaiku
paraugkopu salzinaSanai (Arhipova, Blina, 2003).

REZULT ATI UN DISKUSIJA

No 18 niisu Etijjuma izmekktajiem smiem 17 dzvniekiem kwga dotada konstagjam
helikobaktrijas. Nosakot helikobaktijas 306 kwga dotadas histolg@iskajos prepatos,
pozitivi rezuliti bija 236 prepaitos - t.i. 77.1% gagumos no nisu izmekétajiem paraugiem
tika konstattas helikobakrijas.

Saidzinot helikobaldriju sastopanbu daZdas kuga ddas, konstatjam, ka visaugakais
pozitivais paraugu skaits ir fuald dziedzeru zon— 90.9% gaglumos, tad kardio dziedzeru
zom — 80.5% gagjumos. Kopurd tas ir gandz uz pusi vaik nelka helikobakeriju
daudzums pilorisko dziedzeru Zpikur s attiedgi izdakjam 52.2% gagumos (p<0.05). Sie
musu ieditie rezultiti principa saskan ar Happonen (199&fijumiem, kuros arkonstatts,
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ka suwiem helikobakdrijas visvaigk ir lokalizétas tieSi kuga fundilo dziedzeru zom Ja
salidzinam Sos rezufitus ar niisu ieprieks iegtajiem rezulitiem par helikobaktiju izplatibu
jenotswmiu kunga dotada, tad varam secit, ka jenotsgiem atgiriba no majas suiem
helikobaktrijas visas kwga dotadas d#as bija sastopamas apram vierada daudzura
(Berzina, Birgele 2006).

Nakamais uzdevums, kas mumangskaidro bija helikobaktiju daudzuma aidribas
atseviko kunga dziedzeru zonu dadajos dziedzeregifija slanos.

Kardilo dziedzeru zonasla@ada helikobakgrijas konstatjam kwga bedites lidz
170 um dZumam, bet d#ik esoS& dziedzerepdlija — lidz 350 um diumam. Rezuliiti,
kas iedjiti, izmekkjot kunga kardalo dziedzeru zonu, atspolgti pirmag atela.

80
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70 638 65,5
60
50
% 40
30
20 17,2 155
1 10,3 8,2 10,3 8,2
0] i‘ i‘

Virsmas eptélijs/ Superficial Kunga bedrites/ Gastric pits Kardiadlo dziedzeru epitélijs/
epithelium Cardiac gland epithelium

| Negativs/ Absent [0 Mazs daudzums/ Mild B Videéji daudz/ Moderate M Lotidaudz/ Severe

1.at€ls. Helicobacterspp.daudzuma atkiribas kupga kardialo dziedzeru zonas ptada
Figure 1.Amount differences of Helicobacterspp.in the mucosa of the cardiac gland
region

Kupga kardilo dziedzeru zonas|giadas virsmas eqlija un kupga bedttes parsvag tika
konstagts tikai mazs helikobaétiju daudzums — attieégi 63.8% gagumos virsmas efitija
un 65.5% gagumos kwga bedttés (p<0.05). Torér Sajos ¢ptadas epilija slanos 10.3%
gadjumos vagja nowerot videji daudz helikobakdriju un 8.2% gagumos — pafoti daudz So
bakeriju. Kas attiecas uz kar@lo dziedzeru dzikajiem shpiem — kdz 350 um dzumam —
tad redzam, ka Sajdziluma parsvaf (72.4% gagumos) helikobaktrijas nekonstafam.
Tomer afn Sap glotadas dzjuma kardialo dziedzeru zom helikobakerijas vagja konstatt:
10.3% gagumos to bija maz, 8.2% ggdmos — vi&ji daudz un 8.2% gapimos — pafoti
daudz (sk. 1.attu).

Fundlo dziedzeru zonas lgada tapat k& kardalo dziedzeru zaom helikobakerijas
konstagjam kunga bedftés lidz 170 um diumam, bet d#ik esoS& dziedzeru ep#lija —
lidz 350 um diumam. Rezuiti, kas iegiti, izmekkjot kupga fundilo dziedzeru zonu,
atspogloti otrap atfla.
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2.attls. Helicobacterspp.daudzuma atkir ibas kupga fundalo dziedzeru zonas Iptada
Figure 2.Amount differences of Helicobacter spp.in the mucosa of the fundic gland
region

Kupga fundilo dziedzeru zonaslgtadas virsmas eplija un kwga bedités parsvag
konstagjam videji daudz helikobakiriju — attieGgi 67.2% gagumos virsmas egitija un
75.6% gagumos kuwga bedttes. Mazs helikobaktiju daudzums bija 19.8% gadmos
virsmas epilija un 11.5% gagumos kuwga bedttes, betloti daudz helikobaktiju bija 6.9%,
gadjumos virsmas egitija un 9.2% gaglumos kwga bedttes. Kas attiecas uz fuald
dziedzeru d4ikajiem shpiem lidz 350 um dzumam, tad redzam, ka 8ajziluma parsvaa
(80.2% gagumos) helikobaktrijas netika konstatas. Tonmdr af Saj glotadas dzjuma
fundalo dziedzeru zom maz helikobakiriju vargja konstatt 7.6% gatjumos, bet 6.1%
gadjumos to bija vidji un patloti daudz (sk. 2. athu).

Tadgjadi, lidzigi ka kardialo dziedzeru zoman fundalo dziedzeru zom helikobak€rijas ir
vairak izplatitas virsmas egitija un kwga bedttes nek dzilak esoSa dziedzerepdlija
(p<0.05).

Pilorisko dziedzeru zonadotida helikobakérijas konstatjam kwga bedités dz
350 um dZumam, bet d#ik esosaj dziedzerepdlija — lidz 760 um diZumam. &tad, najas
swiem kwga pilorisko dziedzeru zonadagada gan kwga bedttés, gan dziedzereplija
helikobak€rijas vagja konstait saidzinoSi dziak nela tas bija kardilo un fundilo dziedzeru
ZOra.

Helikobakériju daudzuma aidribas pilorisko dziedzeru zonasotjda swiem paaditas
treSaj attla.
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3.atels. Helicobacterspp.daudzuma atkir ibas kunga pilorisko dziedzeru zonas pptada
Figure 3. Amount differences of Helicobacterspp.in the mucosa of the pyloric gland
region

Redzams, ka kiga piloriskis dziedzeru zonadaadas virsmas efiilija 38.3% gagumos
konstagjam maz helikobaktiju, 31.9% gagumos — to bija vidji daudz, bet 19.1%
gadjumos — patloti daudz helikobaktiju. Kunga bedités parsvag (44.7% gagumos)
konstatjam videji daudz helikobakiriju, maz helikobaktriju bija 25.5% gagumos, bet
19.1% gagumos to bijaloti daudz. DZak esos&j pilorisko dziedzeru zonas eflija tapat ka
kupga bedftes parsvas konstagjam vidgji daudz helikobaktriju — 38.3% gagumos. Sé&j
glotadas dziuma 21.3% gagumos konstajam maz helikobaktiju, bet 23.4% gagumos —
loti daudz helikobaktiju. Savukirt negaivo paraugu skaits dak esoS& pilorisko
dziedzeru zonas epiij a bija tikai 17% gagumos (sk. 3. atfu).

Tadejadi helikobakriju daudzums kpga dotadas dziak esoS&j dziedzerepdlija pilorisko
dziedzeru zom ir ieverojami lielaks (p<0.05) nek tas attietgi bija kardilo un fundilo
dziedzeru zon

SECINAJUMI

1. Majas smiem (Canis familiari§ helikobak€riju daudzums kugga kardilo un fundilo
dziedzeru zomir gandiz uz pusi liedks nel tas ir pilorisko dziedzeru zonaktada.

2. Kunpga kardilo un fundilo dziedzeru zonaslgtadas virsmas eqlija un kwga
bedftés parsvai konstagts mazs un vigls helikobakgriju daudzums.

3. Kunga pilorisko dziedzeru zanswpiem helikobakérijas konstaitas dziak gan kuga
bedités, gan piloriskaj dziedzerepdlija nela attieagajas ddas kuwga kardalo un
fundalo dziedzeru zonas epii a.

4. Helikobakeriju daudzums stiem kwga dotadas dzak esoSad dziezderepilija
pilorisko dziedzeru zanir ieverojami lielaks neki tas attietgi ir kardialo un fundilo
dziedzeru zonaslgtada.
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THE INFLUENCE OF FEEDING OF SEA BUCKTHORN BY-PRODUC TS
ON THE MARE AND FOAL BLOOD BIOCHEMICAL INDICES
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ABSTRACT

The plant sea buckthorHippophae rhammoids.) primarily is valued for its golden-orange
fruits which provide vitamins C and E, other nuttie flavonoids, oils rich in essential fatty
acids, and other healthful components with a paatibxidant activity.

The aim of the research was to evaluate theente of feeding of sea buckthorn by-product
premixes on the mare and foal blood biochemicalkcesl Field trials were carried out at the
studhorse farms “Burtnieku zirgawdava” Ltd (in Burtnieku pagasts of Valmiera regian)
the year 2007, and at “Princis” Ltd (in Cenu pagasdtJelgava region) in 2008, from January
to May each year on every farm.

For the trials, 15 Latvian pedigree mares ial fwere split into three groups (5 mares in a
group). All mares were identical for their genediocd production parameters. Control group
was fed with farm routine diet, experimental grduwas fed with routine diet plus 0.3 kg of
dried sea buckthorn leaves and sprigs, but expatahgroup Il was given routine diet plus
0.3 kg of dried berries residues.

At the beginning of the trial and after foalinge blood samples of all mares and foals were
analyzed for hematological indices (red blood cellint, hematocrit, leucocytes, etc.), as well
as for the content of Mg, Zn, Cu, and units of gllatone peroxidase. In the blood samples of
mares after foaling, a disparity (p < 0.05) betweentrol and experimental group Il, and
between control and experimental group Il was ctetk for several indices: red cell
distribution width index RWD, reduced count of leagtes, changed ratio between leucocyte
types, reduced count of lymphocytes and monocgies jncreased amount of Zn (Hg L
KEY WORDS: sea buckthorn, hematological indices, hemogloleuncdcytes.

INTRODUCTION

In the last few years, sea buckthadripfpophae rhammoids.}.has become a very popular
plant to prevent soil erosion and serve as an enancesource for food, medicine products,
and feedstuffs. As a legend says, the leaves obselthorn were used in Ancient Greece for
curing of horses. The horses fed with leaves waok to recover very rapidly and to acquire
smooth and glossy hair. Hence, the name of thist pigopophaeoriginates fromhippos—
horse phae— shedding lustre. Sea buckthorn develops an gixenoot system rapidly, and is
therefore an ideal plant for soil erosion conttaldt al., 1996).

The information on nutritional and medicinalua of sea buckthorn is relatively new. The
sea buckthorn industry has been thriving in Russiae 1940s when scientists there began
investigating the biologically active substancesnid in the berries, leaves, and bark. These
products were utilized in the diets of Russian amsauts and as a cream for protection from
cosmic radiation (Xu et al., 2001).

A number of vitamins, flavonoids, and sterolesent in the plant are thought to be
responsible for its versatile pharmacological atés such as anti-inflammatory, chemical or
physical burn wound healing ability, anti-gastraulitive activity, hepatoprotective, and anti-
cancerous and anti-atherosclerotic properties (\feag et al., 2005). It has been reported that
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sea buckthorn contains more than 190 bioactive comgs in the leaves, sprigs, seed pulp,
and juice. These compounds include fat solubleniita (A, K, and E), water soluble vitamins
(C, By, By, folic acid, etc.), 22 fatty acids, 42 lipids, argc acids, amino acids, carbohydrates,
tocopherols, flavonoids, phenols, terpenes, andinar(Zhang, 1990). Most of the research on
sea buckthorn was done on small laboratory aniswadh as guinea-pigs, rats and rabbits, and
directly on humans. As far as domestic animals @afbg large animals are concerned, not
much work has been done therefore we have under@keal project to verify the ability of
sea buckthorn by-products to influence the marefaaldblood biochemical indices.

MATERIALS AND METHODS

The field trials were conducted on the studddiam ”"Burtnieku zirgaudiava” Ltd
(Burtnieku pagasts of Valmiera region) from Januarylay 2007, and "Princis” Ltd (Cenu
pagasts of Jelgava region) from January to May 20®@&ach trial, 15 Latvian pedigree
mares in foal were used. They were split into tlgemips (5 mares in a group), identical for
genetic and production parameters, and randomigress to one of the experimental diets.
Mares of all three groups were fed basal diet wisighsisted of 8 kg of meadow hay and 5
kg of rolled oats. Besides, in the diet of the ekxpental group I, 0.3 kg of dried sea
buckthorn leaves and sprigs were added, and ididtef the experimental group 1ll, 0.3 kg
of dried berries residues were added. All maregwefoal for the last 2.5 — 3 months.

The chemical composition of hay, oats, sea thack leaves and sprigs, and dried berries
residues were analyzed in the Scientific Agrochamiaboratory of LLU to evaluate
nutritional value of the experimental diets.

At the beginning of both trials, blood samplasall mares were analyzed for blood
hematological indices: red blood cell count (ergtiytes), hemoglobin, hematocrit, mean
corpuscular volume or mean red blood cell volume MWIGnean corpuscular or cell
hemoglobin MCH, mean cell hemoglobin concentrati@@HC, red blood cell distribution
width RWD, thrombocytes (anucleated cell fragmemtsplatelets), leucocytes or “white
blood cells” and different types of leucocytes (gracytes — neutrophils, eosinophils,
basophils; and agranulocytes — lymphocytes and oyes), erythrocyte sedimentation rate
ESR (or in Latvian: EGA), as well as the contentMyd, Zn, Cu, and units of glutatione
peroxidase. The same analyses were done on matdeals after foaling in the laboratory
of “E. Gulbja laboratorija” Ltd in Riga.

RESULTS AND DISCUSSION

At the beginning of the trial, in January 208@,remarkable differences in the mare blood
hematological indices between the experimental pgowere observed. Biometric
verification of the data showed no disparity betmwebe indices (Table 1). The only
exception was disparity between the control andeergental group Il in the mean cell
hemoglobin concentration MCHC (p < 0.05), betweent®| and experimental group Il (p <
0.05) in the units of glutatione peroxidase, anvben control and experimental group Il (p
< 0.05) in the content of Cu (ug %). Unfortunatelye number of available resources of
animals entered into the trial and of analyzed thlsamples was too small to explain this
phenomenon.

Substantial alterations in mare blood hemaiotdgindices between the control and
experimental group Il were observed after foalif@kle 2), which was recognized by
biometric verification. To the basal diet of mardsthat group, 0.3 kg of ground dried sea
buckthorn leaves and sprigs were added. A disp@rity0.05) developed for several indices:
red blood cell distribution width RWD, reduced cowf leucocytes and, respectively,
changes in the ratio between eosinophils and basppbduced count of lymphocytes and
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monocytes, and increased content of Zn (ug)dRll these changes are preferable for the

health of mares.

Significant changes (p < 0.05) were detectech@onate foal blood hematological indices
between the control and experimental groups Il ldn@able 3). Erythrocyte count, quantity of
hemoglobin, and mean cell hemoglobin concentrall®HC were found to diminish in both
experimental groups. Differences between the cbatrd experimental group Il were found for
erythrocyte sedimentation rate ESR, but betweertr@omand experimental group Il — for
hematocrit, thrombocytes, leucocytes, and conteAnhdug dL).

1. tabula/ Table 1

Kevju asins videjo biokimisko raditaju salidzinajums starp grupam izmeginajuma sakuma
Comparison of mare blood hematological indices betaen the groups at the beginning of the trial

Raditaji Kontroles grupa Il grupa [l grupa

Indices Control group | Experimental group Il Experimental group 11l
Eritroati, 10 L™ 7.676 0.6 7.958 +0.3 8.598 + 0.3
Erythrocytes, 15 L™
Hemoglohins, g L* 128.4 £9.0 134.2+3.4 137.6 £5.1
Hemoglobin, g [*
Hematoktts, % 34.0+23 352+1.1 37.2+1.2
Hematocrit, %
MCV, fL* 44.2 + 0.7 446 +0.9 43.2+0.6
MCH, pg 16.4+0.2 17.0+0.3 16.0+0.3
MCHC, g L' 379.2+15 380.6+1.8 369.6+24
RDW, % 19.94+04 20.08 £ 0.3 20.26 £ 0.4
Tromboati, 10° L™ 110.2 +13.8 106.0 + 11.2 160.6 + 30.0
Thrombocytes, 10L™
Leikoati, 10° L™ 8.568 + 0.7 8.52+0.8 9.254 + 0.5
Leucocytes, 10L™
Neitrofilie, % 58.0+4.0 57.8+4.3 53.6 +3.5
Neutrophils, %
Eozinoflie, % 2.2+0.96 3.2+£0.2 2005
Eosinophils, %
Bazoflie, % 00 0.4+0.2 0.2+0.2
Basophils, %
Limfociti, % 33.6+4.3 33.8+4.4 40.4 +3.5
Lymphocytes, %
Monoati, % 6.2+1.3 48+0.6 3.8+0.7
Monocytes, %
EGA, mm K" 142+1.2 158+1.6 19.8£0.6
ESR, mm H
Mg, mmol L™ 0.790 £ 0.02 0.768 + 0.04 1.006 + 0.06
Zn, pug dL’ 91.0+5.5 89.6 +4.4 92.2+5.2
Cu, serura, pug % 97.2+9.2 107.0+ 7.6 117.2+7.5
Cu in blood serum
Glutationa 9385+ 1797.8 22714 +933.1 14342 +3374.4
peroksidize, U L'
Glutatione peroxidase

The differences between the groups in maref@adlood hematological indices in the trial
of the year 2008 are very closely similar to thasdahe 2007 trial. This suggests that sea
buckthorn by-products premixes for feeding of mane®al are valuable for improvement of
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blood hematological indices in both mare and fdak results of our trials agree with the data

found in scientific proceedings.

2.tabula/ Table 2

Kevju asins videjo biokimisko raditaju salidzinajums starp grupam péec atne3anas
Comparison of mare blood hematological indices bet®en the trial groups after foaling

Raditaji Kontroles grupa Il grupa [l grupa
Indices Control group | Experimental group Il Experimental group 11l
Eritroati, 10 L™ 9.432 +1.04 7.91+0.3 8.142 +0.3
Erythrocytes, 15 L™
Hemoglohins, g L* 136.6 £ 8.1 127.2+5.9 128.0 £ 3.2
Hemoglobin, g [*
Hematoktts, % 37.2+1.7 35.6+1.5 35.6+1.2
Hematocrit, %
MCV, fL™ 41.0+ 2.6 45.4 +0.8 43.8+0.7
MCH, pg 15.0+0.8 16.4+0.2 15.6 +0.4
MCHC, g L' 365.4 + 6.8 356.0 + 3.6 359.4+3.1
RDW, % 21.10+ 0.6 19.14+0.2 20.20+0.3
Tromboati, 10° L™ 172.4 + 106.4 158.6 + 28.6 157.2 + 19
Thrombocytes, 10L™
Leikoati, 10° L™" 11.956 + 1.1 9.192 +0.8 10.114 + 1.1
Leucocytes, 10L™
Neitrofilie, % 289+22 3284+24 35.2+3.8
Neutrophils, %
Eozinoflie, % 426 +0.4 7.84+1.2 4.8 +0.2
Eosinophils, %
Bazoflie, % 1.24+0.2 2.46+0.5 1.12+04
Basophils, %
Limfociti, % 59.3+25 52.24 + 3.7 53.34+4.4
Lymphocytes, %
Monoati, % 6.26 + 0.5 456+1.0 552+1.0
Monocytes, %
EGA, mm K" 17.2+2.38 186+1.2 242 +5.7
ESR, mm H
Mg, mmol L™ 0.924 + 0.06 0.986 + 0.07 0.804 + 0.008
Zn, pg dL* 56.0 + 1.5 68.4 +3.5 50.2 + 5.6
Cu, serum, ug % 90.0+12.2 104.6+7.2 914+54
Cu in blood serum
Glutationa 20203 £ 1798.8 23453 £ 1673 6 446 + 3379.7
peroksidize, U L'
Glutatione peroxidas

CONCLUSIONS

1. All parts of sea buckthornH{ppophae rhamnoid¢scontain many biologically active
compounds — vitamins, fatty acids, amino acidsdifeids, phenols, terpenes, tannins, etc.

2. Sea buckthorn by-product additives (dried leaepsigs, and berries residues ground to
dust) fed to mares in foal in the last 2.5 — 3 rherdf pregnancy produced significant changes
in the mare and foal blood hematological indices.

3. The results of both trials indicate favorableaut of feeding of sea buckthorn by-products
on several blood hematological indices in foals,iclwhis beneficial to foal further
development.
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3. tabula/ Table 3

Kumelu asins vidjo biokimisko raditaju salidzinajums starp grupam
Comparison of foal blood hematological indices beteen the trial groups

Raditaji Kontroles grupa Il grupa [l grupa
Indices Control group | Experimental group Il Experimental group 11l
Eritroati, 10 L™ 11.43+0.1 10.74 +0.3 9.92+0.3
Erythrocytes, 15 L™
Hemoglohins, g L* 145 + 1.3 136 + 3.8 119 +3.2
Hemoglobin, g [*
Hematoktts, % 39+0.4 37+1.1 32.3+0.8
Hematocrit, %
MCV, fL™ 34.0+0.9 34.2+0.5 32.5+0.7
MCH, pg 12.4+£0.2 12.4+£0.2 12.0+0.3
MCHC, g L' 373+0.9 367 +1.8 369+1.1
RDW, % 24.15+ 0.6 22.34+0.4 22.90+04
Tromboati, 10° L™ 492.5 +81.2 552.4 +51.0 795.0 + 142.8
Thrombocytes, 10L™
Leikoati, 10° L™" 10.014 +0.7 11.832 + 1.6 13.042 + 1.4
Leucocytes, 10L™
Neitrofilie, % 32.05 £ 0.07 31.34+34 30.0+34
Neutrophils, %
Eozinoflie, % 1.24+0.4 0.60+0.1 265+1.1
Eosinophils, %
Bazoflie, % 1.1+0.04 1.02 £ 0.06 1.075+0.3
Basophils, %
Limfociti, % 509+1.2 61.5+3.3 61.0+2.4
Lymphocytes, %
Monoati, % 5.7+0.8 55+0.6 5.24 +0.7
Monocytes, %
EGA, mm K" 7.0+13 11.6+1.2 10.0+1.4
ESR, mm H
Mg, mmol L™ 0.85 + 0.002 0.86 + 0.02 0.85 + 0.03
Zn, pug dL’ 68+ 1.8 71+3.7 61+2.7
Cu, serura, pug % 93+54 87.4+14.7 86.4 £ 8.2
Cu in blood serum
Glutationa 15621 + 165.0 16285 + 1740. 15924 + 4707.4
peroksidize, U L'
Glutatione peroxidas
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ABSTRACT

Haemosporidian blood parasites are intracellpl@tozoan using their host tissue and
blood stream for asexual reproduction. Many speaidsrds can be exposed simultaneously
to several species and lineages of haemosporidieasites, and the fitness effects of these
parasites range from negligible to severe. Parésdtegs can affect reproduction in breeding
birds, and parasites may play an important roleexual selection by affecting the expression
of male secondary sexual traits. This is the reafionavian blood parasites are often used as
models for testing hypotheses relating to sexubdcien and underlying mechanisms of
reproductive costs which shows the necessity timast blood parasite diversity, the
intensity of invasion and prevalence (proportionirdfected individuals) of the individual
birds being studied.

There are many reports of bird blood parasaésver the world revealing noticeable
differences in blood parasite seasonal and geomapkariations. High prevalence is
dependent on parasite relapse from tissues intdlthe, thus, enhancing the reproduction
and distribution of the pathogens. While the diitgref blood parasite of birds is higher in
tropical areas, the prevalence seems to be highésgher latitudes. The higher proportion of
infected individuals in northern animal populaticngpposedly are due to the high abundance
of transmitting vectors as well as the high spedigsrsity of vectors specialized for birds or
mammals in the northern latitudes.

Blood parasites usually provoke chronic infees in the wild with relapses during stressful
situations for the hosts (Atkinson and Van Ripe®I,Bennett et al. 1993) especially during
breeding (Weatherhead and Bennett 1991, Merind.e20®0) which is energy and time
demanding season. Food is one of the most impoféaors influencing reproduction in
birds (Lack 1947, 1968, Martin 1987). Northern birekperience food limitation especially
during the nestling period due to the shorter sumseason and more unpredictable weather
conditions. Detrimental working hours while prowising food for nestlings require greater
investments in each breeding attempt. Therefor¢haor species could be more stressed
during breeding having suppressed immune functiecabse of prolonged corticosterone
exposure which may lead to higher intensity of péeanfestation.

This is the first study dealing with blood psites of the Siberian titP@rus cinctuy a
small insectivorous passerine. Its nearly circurapalange comprises boreal forests in
northern Eurasia, Alaska and northwest Canadari8ibét is among those taiga birds most
likely to remain true to their hatching locationayeound which means that transmission of
its blood parasites occurs in boreal taiga foresiy. Our aim was to study blood parasite
composition, prevalence and the intensity of intecf the Siberian tit during the nestling
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period in order to test for a link between parasitiections, hematological parameters of
individual birds and reproductive output of thigsies in northern Finland.

Breeding adult Siberian tits were captured inittiheir nestboxes during nestling period
from 17 June to 21 June 2007 near Kuusamo, nortlheland. The vegetation in the area
was composed mainly by Scots pliaus sylvestriswhere nestboxes were placed for a long-
term study. All of the breeding individuals wer@ged with metal and individual plastic
rings. Sex and age of the birds were known fronviptes seasons. The blood samples were
taken from 42 Siberian tits. For identification lmbod parasites and leukocytes from each
individual Siberian tit a drop of blood was obtainiey puncturing the tarsal vein and then
smeared on three individually marked microscopeesli Smears were air-dried in the field
and immediately fixed with methanol and subsequyesithined with Romanovska - Gimsa
stain. Smears were screened with a light microscopder oil immersion at 1000x
magnification for Haemoproteus and Plasmodium and at 500x magnification for
LeucocytozoorilrypanosomandMicrofilaria. Parasites were enumerated from 100 fields by
moving the slide to areas where blood cells formedonolayer for Leucocytozoon and from
more than 200 fields foHaemoproteusand Plasmodium Slides were screened twice and
there was a good repeatability of blood parasitedien. Individuals were classified as
infected when smears were positive for at leastrmmoparasite taxon. In the hematological
analyses, only data for lymphocytes and heterophds the most numerous immune cells,
were used. The proportion of heterophiles and lyoegtes was assessed under 1, 000 x
magnification on the basis of an examination ajtalt100 leukocytes in oil immersion.

We expected high parasite prevalence and pamasi in breeding Siberian tits which
breeding and wintering success are relatively gmarause of adverse climate and habitat
deterioration by extensive forestry. Finally we edkvhether parasitemia levels correlate with
leukocyte health state indices, predicting positeationship with markers of inflammation
and stress such as heterophile count and heteedighiphocyte (H/L) ratio.

KEY WORDS: bird blood parasites, hematological parameters
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MAKROSKOPISK AS UN HISTOLOGISKAS IZMAI NAS TRUSU
VEDERA DOBUMA PEC TRUCU IEL APU IMPLANT ACIJAS
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ABDOMINAL CAVITY OF RABBITS AFTER IMPLANTATION OF
THE HERNIAL MESH

Drevinska Kristine', Auzans Alberts’, Kancevia Viktorija 2

LLU Veterinarmedidnas fakulite, Latvijd, Rigas Tehnisk universitite, Latvij&
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ABSTRACT

Different prosthetic mesh materials for hernialaiefis available in medicine. But all of them
can cause various complication after implantati@a hdhesion, fistula formation, infection
etc. In our research we use modified polyester maslered with biologically active
substances. This mesh material was implanted imralmhl cavity of 16 rabbits. After 6
weeks the mesh was explanted and histological exaion was done. We found adhesion
with serosal cover of bowel during explantatiomine cases and no other complications.
KEY WORDS: hernia, mesh, complications.

IEVADS

Viena no Sodienas methas prokdmam ir organisma funkciaias vienotbas atjaunoSana
pec plasas frces atveres &Sanas.

Traces atveres rodas divos veidosasTvar It iedzimtas vai dwes laild iegatas.
VeicinoSie faktori ir traumas uncdera iek8ja spiediena nesangs paaugstaums.
PriekSnosagumi triices raSanai varib gandiz visi sporta veidi pasaules sasniegufinueit
un smags fiziskais darbs. (3)

Patreiz medioas praksd izmanto vaiiku veidu ticu ielapus, kuri ir relatvi stingri, to
virsma ir gluda, bet griezuma vietas ir asas unrgps. VisbieZk tos izstéda no
polipropilena mono pavedieniem, izmantojoti$@has tehnofpju. Ja defekts ir plassadi
ielapi var traundt audu memkanas, kas savukt veicina @copefcijas komplikicijas, taj
skaifi plasu salipumu veido3andpasi aktdli tas ir vedera tii¢u gadjumos, kad veidojas
salipumi starp @i¢éu ielipu un zaram vai citiem \&dera dobuma ofmiem. Sie salipumi,
atkartotaskirurgiskas iejaukSars gadjuma, apgftina ope#cijas gaitu, un rezulta var kit
nepiecieSama pat lielas zarndatarezekcija.

DiemZl 11dz pat niisu dieam nav izveidoti biol@iski pilnigi inerti tracu ielapu materili,
un nav ar predzi izpétita $o matefiu ietekme uz organismu idga laika period. (1) Sobtd
arn nepastv kliniskap prak€ plasi aprobti ielapi ar bioakiviem garklajumiem, kuri kutu
S[Ejigi paaugstiat jaunveidotiem asinsvadiem tonusu un i#iur nodroSinot labu sigtiska
materkla inkorpo#ciju organism. Parklajuma gga ir, implantam adagjbties organisra,
nelaut singtiskapgm materilam ,pielipt” pie zaram, nodrosSinot labu ieaugSanu un
cauraugSanu ar saistaudiem. (3)

MATERI ALS UN METODIKA

Rigas Tehniskaj universitité prof. V.Kancevéas vadba tika izstadati jaunas strukiras
modificeti tra¢u ielapi ar bioakivu parklajumu. To izgatavoSanai izmanto auSanas
tehnol@iju, biosadeigus ar ap#rtejiem audiem, inertus, netoksiskus poliestera koksgue
pavedienus. Izmantojot dada garuma audu pavediendargedzes, i@pa veidojas daiu
izméru poras (no 1.0idz 3.0 mm), kas lak nodroSina neorgarito dZvo audu ieaugSanu
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neorganizta veida. Tracu ielapu parklajuma veidoSanai izmantoja bigigki akfivu
arstniedbas prepatu idumu no sekojoSiem komponentiem: etilspirta, melillozes,
dzervenu-timiana ekstrakta un es@. &idumam iz#stot uz implanta virsmas u@ pofs
veidojas riksta kontakta phite. Akfivas vielas ticu ielapa mrklajuma saglalajas ziramu
laiku un noerS mazmolekuiru proténu, elektroitu un tdens filtaciju starpsnu telm,
pasarg parietilo véderpkvi no iekaisuma, Hauj vairoties baktijam un samazina iesju
infekcijas attstibai implanta un zarnu saskarsmesaggeka af maksinali saglata triicu ielapa
melanisko sadabu. Bez tam bioaktiviti radit sgejigais rklajums samazina berzi, uzlabo
slidi pec implanticijas, bet @lak iz&ist organisra. (3)

Sadas tehnolgijas rezulta ir iegats niksts, lokans, viegli griezams implants. Ar to ir
viegli maniputt, sarulkt, atrullet un pozicio®st, tas neizkist, nezaué stipfibu audu fermentu
iedarhibas rezultta un nodroSina pastigu atbalstu dobuanizvietotiem orgniem.

Lai vagtu ieviest Sos i@pus huminapg mediana, nepiecieSams izfit to ietekmi uz
organismu un iegpamas radtas komplilacijas, izmantojot laboratorijas tmniekus.

Lai izgetitu iepriekS migta tracu ielapa funkcioSanu uni izraigtas organisma reakcijas,
LLU VMF Kl1iniskap institiita, tie tika implangti 16 truSiem. Trusi tika ieglati no lielakas
sertificetas &kirnes trusSu vaislas fermas, kura atrodas Baldoaekul teritorij ,,Garausos”,
ipasniece Ranta Legzdi. ledgidajamies vienasidrnes, daZda dzimuma, aparam 3.5-4.5 kg
smagus 6-8 gnesus vecus trusus. Egjamies ¢ehu albnu kirnes trusus.

Opetcijas tehnika: pirms opacijas truSiem inji€jam metaklopramdu 0.2-0.5 mg/kg, lai
profilaktetu gremoSanas traktaast Ka af katrs trusis sggma vienreizju enrofloksatma
injekciju 2.5 mg/kg, lai profilalitu pecopeétcijas infekciju. Ka premedikciju lietojam 1%
acepromainu 0.5 mg IM. Bc 10 mirutem truSus anestéam ar Domitoru (medetomidine)
0.1-0.5 mg/kg un ketaimu 25-35 mg/kg IM vai SC.d tam trusi novietam mugurgua,
sagatav@m opeécijas laukumu, &deru noskujot un apgtiajot ar povidona joda 10%
Skidumu un 70% etilspirtakfdumu. Lai no@rstu organisma atdziSanu opajas laika trusi
sildijam. Ope#ciju veicam iewkrojot aseptiskus apdtlus. Vedera dobumu atvam pa
vidusiiniju kaudili no epveida skrimB, izdarot griezienu apram 8-10 cm garumun
pargriezotadu, muskulatru un \ederpkvi. Védera dobura labah pus ievietogm 3 x 4 cm
lielu trices iefipu, ko piefik§jam pie parietlas ederpkves visceilas puses, caursujot 1ar
veédera muskulairu ar 6 Suém (pa 3 kat mahk). Izmantoim 3-0 Prolene diegus.ddera
sienu saSuam ar @rtraukto mezglu Suvi, izmantojot 2-0 Vycryl diegusdu sasSusm ar
partraukto mezglu Suvi, izmantojot 3-0 Supramide d&edJz biices apli¢jam PVP ziedi un
uzlikam parsgju. Anestzijas darlbas p@rtraukSanai, trusim injggam Antisedan. Bc tam
trusi ievietopm pecopeécijas hiri, kur to sildjam [idz izbeidzs anesizijas idzeHu darhba.
Pecopeécijas period trusus katru dienu #liski izmekEjam, lai nowertétu veseibas sivokli.
Pec 6 nedlam ielapus eksplagiam. Paraugus fikgam 10% formaina &iduma un nositijam
uz P.Stradia Kliniskas universiites slimricas Patolgijas instititu histolgiskai
izmekkSanai. IzmekiSanas gait no katra implanta izgrieza 3 audu paraugus: vietipa
vidusdda un divus — iglpa malas zais. Paraugus dehideg, piesicinaja ar parahu audu
procesod pec noteiktas programmasg@ tam tos iesldz histoplasta blokos. Ar rtijas
mikrotoma paldzibu no audiem ieguva 2-3 U biezus griezumus, kurtgsoja ar
hemtoksiinu-eoznu un @c van Gieson metodes. Histgiskie griezumi tika izerteti
mikroskopiski.

TruSus opejam 2 fazes pa 8 truSiem ketr To dafjam tadg], lai vadoties no iegpmam
noverotagm komplikacijam, vagtu pilnveidot eksperimenta metodikilakaja darba gait.
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REZULT ATI UN DISKUSIJA
Petijjumu rezulgti apkopoti 1.tabul

Petijuma rezultati

1. tabula/Table 1

The Results of Research

Identifi-
kacijas Nr.
Number of

Identification

Pecoperacijas
periods
Complications of
Postoperational
Period

Makroskopiskas
izmainas
(salipuma pakape)
Macroscopic Changes
(degree of adhesion)

Histologiska aina
Hystology

6633 Briices apvid 0 Ap implantu veidojas saistaudu
izveidojies dobums, kapsula, implants cauraudzis ar
kas satur serozu saistaudiem.

Skidrumu.

5634 Atkartotaadas 1.pakipes salipumi ar | Ap implantu saistaudu kapsula,
sadiSana un drenas zarnas serozu implants cauraudzis ar saistaudiem,
ievietoSana. Uz implanta bivas virsmas saistaud

slani hroniska iekaisuma elementi.

5630 Neliela atvere hrces 0 Implants ar strutaina iekaisuma
rajora. apvidiem, apemts ar saistaudu

kapsulu.

5632 Bez komplikacijam. 0 Implantu aptver saistaudu kapsula,
tas cauraudzis ar saistaudiem un
asinsvadiem. ¥derpEves izmanas,
iekaisumu nendyro.

5642 Atlartotaadas 1.pakipes salipumi ar | Implants cauraudzis ar saistaudiem
sadiSana ar drenas zarnu serozu starp implantal§edram neliela
ievietoSanu. mononukl@ro &inu infiltracija

(iekaisums). Saistaudu kapsul
hroniska iekaisuma un nekrozes
peekKli.

5648 Atlartota adas un Vidgji cieSs salipums af Implantu apem saistaudu kapsula,
vedera sienas zarram — 3 pakpe tas cauraudzis ak&drainiem
muskulatiras saistaudiem. lekaisumu neroo.
sadiSana Implants ar saaugumu (saistaudu)

fikséts pie tieds zarnas serozas

6652 Zeradas tiice. 1.pakipes salipumi ar | Implants saaudzis ar saistaudiem,

Atkartota \edera zarnas serozu. starp saistaudiem daZzi jaunveidoti
sienas muskulatas asinsvadi. Ap implantu veidojas
sadiSana. Neliela saistaudu kapsula.
audu nekroze vienas
Suves apvid.

5640 Bez komplikcijam. 0 Implants cauraudzis ar saistaudiem,
ap to saistaudu kapsula. lekaisumu
nenoro, bet vied protzes apvid
siks audu nekrozes pis.

8654 Bez komplikcijam. | Salipums ar resno zarnuekaisumu nend@ro, implants ir labi

— 3.pakipes. cauraudzis ar smakn kaloggnam
Siedram. Viera pug saaugums ar
apzarni un zarnas Siewi.

8651 Atlartotaadas Suvju| 1.pakipes salipums. Saistaudu kapsula ap implantu,

uzlikSana pc 2

implantu cauraug saistaudi.
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dieram.

9684 Bez komplikcijam. 2.pakipes salipums ar| Implantu no bivas puses agem
taukpkuvi. plana saistaudu kapsula. Tas
cauraudzis ar saistaudingm,
Skiedram.

8660 Bez komplikcijam. 0 Implants neviensrnigi cauraudzis ar
saistaudiem, to agm saistaudu
kapsula.

8662 Bez kompli&cijam. 0 Implants cauraudzis ar saistaudiem,

tam aplrt nevienngrigi bieza
saistaudu kapsula.

9668 Bez komplikcijam. 3.palkpes giti Implantam viea pus saistaudu
atdahmi salipumi ar | kapsula, oft pus taukaudu zona.
zarnas sienu. Implants fikgts pie zarnas serozas.

Cauraudzis ar saistaudiem.

9665 Bez komplikcijam. 0 Implanta lvaja pus plana saistaudy
kapsula, tas cauraudzis ar saistauglu
Sanam

9682 Bez kompli&cijam. 1.palkipes salipumi Implanta imaja pus nevienndrigi

bieza saistaudu kapsula ar nelielu
hronisku iekaisumu. Starp implanta
Skiedram saistaudi, jaunveidoti
asinsvadi.

Devhiem no 16 truSiem opacijas biices sadiBana noritja bez komplikcijam. TruSiem
Nr. 5648 un Nr. 6652 otrajdiera pec opehcijas konstaijam zenadas tiici un trusim Nr.
5648 at adas v4gju brici ar zarnu izgtieSanuarpus \&dera dobuma. 1S komplikacijas rads
nepareizasadera muskuld@ras sasgSanas &. Trijiem truSiem (Nr. 5634, Nr. 5642, Nr. 8651)
bija nepiecieSama &tkota adas bfices safSana, K afn drenu ievietoSana tee. Domajam,
ka tas vadtu bit saistts ar nepareizu béu parsgja uzlikSanas tehniku, kdsva davniekiem
pieklat bricei. Par to vatu af liecinat tas, ka no otrajfaze opegtajiem astgiem truSiem
tikai vienam (Nr. 8651), bija nepiecieSamaasattita brices sasSana, bet péEjiem brices
sadzija bez komplicijam. Trusim Nr. 6633 opécijas biices apvid izveidoas fluktugjoSs
pietikums, kas satéja serozu Kidrumu, bez iekaisumam rakstgajiem elementiem
(izmekkjot citologiski, tajp neatradm neitroflos leikodgtus un citas iekaisumaigas), to
saisim ar nepietiekoSu bces dobuma naggSanu. Trusim Nr. 5630ep Suvju imemsanas
opefcijas bices apvidu izveidag neliela vija brice apnéram 1 cm diamel; ko
sadziedjam vdgji, tas ar saisims ar nepareizu t¢u parsgja uzlikSanas tehniku.

Visiem 16 truSiem gropefcijas period nenowrojam izmanas vispreja veseibas
stavokli, to kermeia temperatra s\irstijas normas robés ( no 38.01Hz 40.0°C ), &stgriba
un shpes bija saglattas, k afi defekicija un uriracija bija bez patolgiskam izmanam.

Rec 6 nedlam truSus eitanigam, lai vagtu eksplarit ielapus un nostit histolgsiskai
izmekkSanai. Eksplagtijas laiki novertéjam makroskopisks izmahas \edera dobura, to
skaiti salipumu veidoSanos ar zamm un citiem ¥dera dobuma iekem organiem.

Salipuma palpi nowertéjam pec Shimanuki uc. 1987.gadpraksitas metodes, apngjot
to ar punktiem 0...3, kur:

e 0-nav salipumu

e 1 - reti, \aji salipumi, kas viegli atdas

e 2 —Vidkji cieSi salipumi, kas viegli atdathi, bet noéro nelielu asioSanu pc
atdaiSanas

e 3 —cieSi, homogni salipumi, kas gtti atdabmi (5)
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Septhiiem no 16 truSiem netika konsiat salipumi starp i@pu un \edera dobuma
iekjiem organiem. Pieciem truSiem (Nr. 9682, Nr. 8651, Nr. 66BR. 5642, Nr. 5634)
konstagjam 1. palipes salipumus ar zarnu serozo apvalku, kas biglivaédabmi un tiem
nevajadztu radt batiskas komplikicijas atkirtotas opeicijas gaguma. Tikai tris truSiem (Nr
5648, Nr. 8654 un Nr. 9668) nerojam 3.pakipes salipumus ar zamm, no tiem Nr. 5648, tas
varetu bit saisits ar opeicijas brices sadiBanas komplikcijam. Vienam trusim Nr. 9684
konstagjam 2. pakipes taukgives salipumu ar implantu.

Citas makroskopigk izmahas \edera dobura neatradm.

IzmekEjot histolaziski, konstatjam, ka visos gagumos ap implantu veidojas saistaudu
kapsula, tas cauraug ar saistaughas un &iedram, ka aff dazos gagumos (Nr. 9682 un Nr.
6652) starp implantakiedram nowro jaunveidotus asinsvadus. lekaisurnaas histolgiski
tika atrastas tikatetros paraugos (Nr. 5634, Nr. 5630, Nr. 5642 un9882), no kuriem tikai
viena gadjuma ope&cijas biice bija sadzijusi bez komplikijam (Nr. 9682).

Rec literatiras datiem, par poliesteraidu ielapu radtajam komplikacijam, ki biezikas
minétas — fistulu veidoSas, infekcija un zarnu necaurejra. (4) Misu [Etijjuma sadas
komplikacijas nekonstafam. Attieaba par salipumu veidoSanos a&dera dobuma iekfiem
organiem, literatira mincti dati par kirurgija visplasik izmantotajiem polipropéna
implantiem. Rtijuma ar 14 truSiem, kuriem implad)& polipropiena iekpus, salipumus
konstagja 11 gagiumos, kas sastla 78.6%, pie kam apram pus gadjumu no\Eroja otias
un treds palipes salipumus. (2). u Etijuma salipumus konstajam devinos no 16, kas
sasiida 47.4%. Un tikai 1/3 g&dmu salipumi bija 3. paipes.

SECINAJUMI

1. Modificéto, austo potistera ieipu ar bioakivo vielu m@rklajumu implanéSana trusu
védera doburi neieteknd organisma visfréjo veseibas sivokli.

2. Saldzinot ar literairas datiem par plaSi izmantotajiem poliprépd implantiem,
musu izmantotajiem i@piem ir mazka tendence veidot salipumus @dera dobuma
iekjiem organiem, K af salipumu pakpe ir mazka.

3. Visos gadiumos noero saistaudu kapsulas veidoSanos ap implantd cauraugSanu
ar saistauduk$edram un $inam.

4. legutie rezultiti liecina par nepiecieSatyu turpirat Sada veida padiinatus @Etijumus.
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STRAUSA (STRUTHIO CAMELUS VAR. DOMESTICU$ DZELTENUMA
MAISA UN KU NGA MORFOMETRISKIE UN MASOMETRISKIE
RADITAJI AGRINAJA POSTNATALAJA ONTOGENEZE

MORPHOMETRICAL AND MASSOMETRICAL PARAMETERS OF
THE YOLK SAC AND THE STOMACH IN THE OSTRICH (  STRUTHIO
CAMELUS VAR. DOMESTICU3 EARLY POSTNATAL ONTOGENESIS

llm ars Daritis*, Arnis Mugur evi&s', llona Bundze Zdanovsk&
LLU VMF Prekiiniskais institits’, SIA ,Rats AB™

LLU VMF Preclinical Instituté, ,Rats AB"Ltd?
lImars.Duritis@llu.lv

ABSTRACT

The ostrich farming in Europe is a new branch ofilpg farming that is developing
intensively due to rapidly increasing demand farducts of animal origin with a low fat and
cholesterol content. However, there are compaigtiieav data on the morphology of the
digestive apparatus, in particular its developmemntogenesis. The aim of the investigation
was to find out the main morpho- and massometpeabmeters of the yolk sac and the
stomach of the African ostrich, as well as theirelation from the hatching to one month of
age.

Thirty clinical healthy ostrich chickens of hatexes were investigated. They were divided
into five groups — 1 day, 3,7,14 and 30 days old.

There is a tendency of decreasing of the chiddady weight during the first week of life.
A significant increase (p<0.05) of the body weighthe ostrich chickens is observed starting
from the 7' day of age. The yolk sac weight decreases sigmifig (p<0.05) starting from the
3 day of life, but its full reduction takes placetween the 14 and 38' day of life. The
stomach weight and size of the ostrich chickenseamse significantly (p<0.05) starting from
the 7" day of age; furthermore in the first month of limmparatively more rapid
development of the stomaplars glandulariss observed.
KEY WORDS:
Ostrich, yolk sac, stomach, morphometrical pararsete

IEVADS

Strauskofpa Eiro@ ir saidzinoSi jauna putnkapas nozare, kas intams atfistas,
pateicoties strauji augoSajam piepamam @&c davnieku valsts produkcijas ar pazemtun
tauku un holest@ma saturu. Veicot strausu a@tgu apsekoSanu Latwj iegita sakotngja
informacija liecina, katetru nenesSu vecumu sasniedz tikai aptuveni 50% stragisu Augsta
strausu &lu mirstba nowerojama at citu ES valstu saimni@aas.

Ir salidzinoSi maz datu par strausu gremoSanasatpanorfolgiju, ipasi par aistibu
ontasereze, kas nofda uz strausu afu anatomiski fiziolgiskas uzhlives ipatribu
nepietiekamo iz§ti. Strausa gastrointestiia trakta afisttba norit daudzéhak nela broileru
caliem, \erojamasipatribas ar dzeltenuma maisa u#sSaras proces (lji et al., 2003). & ka
Latvija un ar citviet pasau strauskofba ka nozare strauji agtas, ir nepiecieSami padmati
petijjumi par gastrointestitha trakta afistibu.

Fetijuma nerkis bija noskaidrotAfrikas strausadzeltenuma maisa un kga galvenos
morfometriskosun masometriskosaditajus, ki afi to savstargas attietbas no izkilSaras
Iidz viena mineSa vecumam.
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MATERI ALS UN METODIKA

Strausu olas i@gas un inkubtas &kabpils rajona strausu feamOzolini AB”. Ar ceturto
dzvibas dienu uzkta putnuédinaSana ar komergio strausu g&lu batbu Strus Premium -
Strus 1 Bafiba untdens tika nodrosSati ad libidum.

Darla izmantoti 30 abu dzimumuikliski veseli strausuadi, kas tika saddi piecs grugs
— 1;3;7;14 un 30 dienu veci. Katgruga ieklauti seSi &li. Putni tika narkotizti izmantojot
0,5ml 10% ketanma un 0,5 ml 2% ksilama %iduma intramuskatu injekciju un tad
eitanazti izmantojot 0,5 ml 20% pentobariié intrakardilu injekciju. Septhas,cetrpadsmit
un tisdesmit dienas vecialc pirms izmekéSanas 12 stundas tika baatinKatra putnaikis
tika nosérts un seets tlakai iekEjo organu izmekesanai. Tika noteikta dzeltenuma maisa,
kunga dziedzerdas pars glandulari$ un muskiddas pars muscularis ka aif kunga
kopgja masa. lzrarits pars glandularisloka garums, k af pars muscularisdiametrs. No
iegatajiem datiem tika apkinati relativie raditaji - dzeltenuma maisa un kgga relatva masa,
ka af pars muscularisun pars glandularismasas atti@ba. Kermera masas iagsanai tika
izmantoti elektroniskie svari Kern 442-512N ar préati + 1 g , bet orgnu s\rSanai
elektroniskie svari Kern EW 420-3 NM ar precititt 0,01 g.Pars muscularidiametrs tika
merits ar ldmeru (x0,1mm), bepars glandularidoks ar lentraru (x1mm)

Aprekini un datu mateatiska apstade veikti, izmantojot Microsoft Excel,akai SPSS
11,5 for Windows — One Way Anova datu anes$ tku.

REZULT ATI UN DISKUSIJA
leditie kupga un dzeltenuma maisa masometriskie un morfomedrigkiitaji, ka an
strausa gJu kermeya masa dada vecuna atspogioti 1. tabui.
1.tabula /Table 1
Strausa @lu kermena masas, kaga un dzeltenuma maisa morfo- un masometriskie

raditaji
Morpho- and massometrical parameters of body weightstomach and yolk sac in ostrich
chicken
Kermepa Organu relativa P.muscularis/ | P.muscula | P.glandularis
Vecums Masa/ masa/ Relative p.glandularis ris &, loka garums/
dienas/ Body weight (%£x) (attieciba +x) (mm =x) | lenght of arch
Age, weight Dzeltenu | Kungis/ (ratio +x) (mmzx)
days (g £x) -ma Stomach
maiss/
yolk sac
1 860+46.2 2742.6| 1.840.22 1.3+£0.08 24.1+1.58 82+3.
3 869+34.4 24+2.9| 5.5+0.71 1.3+0.14 31.5+0.718 93+7
7 771+23.8 17£2.7| 9.0+0.59 1.1+0.05 31.0+5.71 1572
14 1059+60.4 2409 | 121 0.92+0.13 44.1+1.68 190+27.9
+0.77
30 1506 - 16.3 0.91+0.04 50.3+2.58 216+22.3
+124.6 +1.08

CGalu kermepa masa no iZdlSaras dienasiblz tis dienu vecumamiliski nepalielirais un
Iidz 7 dienu vecumam tai ir tendence pat samties) t&u otrap nedtla pec izilSaras @
butiski sak pieaugt (p<0.05) undz 30 dienu vecumam gafzdubultojas (p<0.01) (1.att.).

Dzeltenuma maisa masul treSajai diwibas dienai @tiski nesamazifis un absaitos
skaifos & sasiida vickji 200 gramus. Strauja dzeltenuma maisa reduka@kasar 3 dwes
dienu un 7 dienu vecuirdzeltenuma maiss jau zajid 46 % (p<0.05), bet 14 dienu vecaim
jau vaiak ka 95% no savas masas,idalnot ar izgilSaras dienu (p<0.01) un vigi sver 15
gramus. Tisdesmit dienu vecuindzeltenuma maiss praktiski ir re@djes un vairs nav

37



noverojams (1.att.). 1281Saras diern dzeltenuma maisa masa ir 27 %s wienu vecum 24
%, 7 dienu vecum17 %, bet 14 dienu vecunvairs tikai 2% ndcermena masas (2. att.).Ar
lji et al., (2003)sawa petijuma norada, ka strausaaiem 3 dienu vecumdzeltenuma maisa
masa sadtla 15 — 36 % nkermena masas, bet 27 dienu vecutas jau pilfba izzudis.

Kermeia masas zudumualeem no 3 idz 7 daves dienai vatu skaidrot ar dzeltenuma
maisa straujo redukcijuakot ar 3 dzvibas dienu. Ja pirnag tis daves dieds dzeltenuma
maisa masa samazsitikai par 12 % tad laikno 3-7 dienaid samazias el par 34% un 7
dienu vecura dzeltenuma maiss zagjdjau 46% savas masas. Tuklpilnvertigu batbas
uznemsanu &li uzsak tikai 4 — 5 died pec iz&ilSaras. Lidzigu viedokli pauz arDeeminget
al. (1993)noradot, ka strausuali kermera masu strauji zad@dpirmagp pieas davibas dieas
tieSi sakat ar dzeltenuma maisa straujo tizSanos.

Saidzinosi broileru gliem dzeltenuma maiss piba redu@jas jau idz 10 dzvibas dienai
(lji etal, 2001)
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1. attls. Strausu alu kermena, dzeltenuma maisa un kgga masas izmaas
Figure 1.Changes of body, yolk sac and stomach weight in osh chicken

Kupga absaitas masasitisks pieaugumsarojams gkot ar 7 dzves dienu (p<0.05) un tas
strauji turpina augt 30 dienu vecarsasniedzot jau vigi 242 gramus (1.att). Savalk kunga
relatva masa (1. tab., 2 att.Jitiski pieaug jau no pirais daves dienas (p<0.01) un 30 dienu
vecunt sasniedz jau 16 % rieermepa masas. lji (2003) nada, ka 27 dienu vecuirkunga
relatva masa sastla 14,7%.
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2.attls. Strausu @lu dzeltenuma maisa un kmga relativas masas izmaias
Figure.2Changes of yolk sac and stomach relative weight wstrich chicken
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Kupga ddu savstargjo masas un izevu attieGbu saidzinagjums Bda, ka kaga pars
muscularisun pars glandularisatistiba nenoris piltgi proporcionli. Ja izilSaras dier
p.muscularigmasa attiea pretp. glandularisir 1.3, tad 30 dienu vecuira batiski (p<0.05)
samazias fidz 0.9 (1.tabulu). Tas nuda, ka kuga p. glandularisatistas straugk nela p.
muscularis pie kam strauj$p.glandularis masas pieaugums attibf pret p.muscularis
vérojams @c tris dienu vecuma sasniegSanas, kad tiekikiasalu ¢dinaSana. (skat, 3.
atielu).
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3. attls Strausu alu kunga p.muscularisun p.glandularismasas attietha
Figure 3.Weight ratio of stomachp.muscularisand p.glandularisin ostrich
chicken

Lielakai ddai putnu sugu kaga p. muscularisir lielaks nek p.glandularis(McLeelland,
1979), t&u strausveithajiem, putniemipasiAfrikas strausiem, kyza dziedzerda sgEcigak
attisita neld muskudda, un & funkcija ir af nesen ugems bartbas uzkiSana (Degen et al.,
1994, Cooper at all., 2004]Jopuecky, 2007). Cho, et al. (1984) rmka, ka no visiem
strausveithajiem putniem tieSAfrikas strausam dziedzeidair vissgcigak atfisita, un s
satud atrodami akmenti |1dzgi ka muskddda, kas parasta padiba daudam putnu sugm.
Uz straupku strausu @u kunga pars glandularisattistbu Ec 3 dienu vecuma sasniegSanas
norada ar masu ieditie morfometriskie dati, kas pata kwga abu dhu izméru pieaugumu
Iidz 30 dienu vecumam(skat.4chat). Ja kuga pars muscularisdiametrs 30 dienu vecam
calim ir divkarSojies (p<0.05), tagars glandularisloka garums palieldjies 2,7 reizes
(p<0.01).
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4. attls. Strausu alu kunga p.glandularis un p.muscularis morfometrisko aditaju
izmainas

Figure 4.Changes of morphometrical parameters of stomacp.muscularisand
p.glandularisin ostrich chicken
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SECINAJUMI:

1. Strausu @du kermena masai pirmaj dzaves nedla ir tendence samaztes. Hitiska
strausu &lu kermena masas paliel&$aras (p<0.05) nogrojama gkot ar 7 dienu vecumu.

2. Dzeltenuma maisa masatibki samazias (p<0.05) skot ar 3 dzves dienu, bet piiga
ta redukcija notiek starp 14 un 301des dienu.

3. Strausuatu kunga masa un izari batiski palielinas (p<0.05) 8kot ar 7 dienu vecumu
un 30 dienu vecumtas sasniedz 16 % me@rmea masas.

4. Pirmaj dzives nene§ noverojama sablzinosi stravjka kwga pars glandularisattistiba,
kas iripasi strauja §c strausu @u edinaSanas uzkSanas.
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THE BOVINE LINGUAL TONSIL — A SPECIFIED RISK MATERI AL
(SRM)
Gasse Hagen
Institute of Anatomy, University of Veterinary Methie Hannover, Germany
Hagen.Gasse@tiho-hannover.de

ABSTRACT

This paper is supposed to emphasize two issues:

(@) A legal item as expressed in European Commuretulations concerning bovine
spongiform encephalopathy (BSE).

(b) A histological item aimed to identify folliculaendritic cells (FDC) which are — firstly —
typical constituents of lymphatic tissue and — seltp— are the structural components which
make a tonsil become a SRM, since they bind prrotep.

The first item fits very well to demonstratathhere is still a great demand for anatomists
to contribute to all fields of applied anatomy rotly in clinical science, but also in food
hygiene.

The second item is focussed on the immunohsimical detection of FDC, since the
routine structural criteria which have so far begplied do not seem sufficient to define
precisely enough what a ‘tonsil’ actually is.

By means of immunohistochemistry, tonsillar pimnodules Nloduli lymphatici often
referred to as lymph follicles) were recognizedtihg presence of FDC which were found up
to 30 mm rostral of the most caudal papilla vaait a depth of approx. 4.6 mm (i.e. within
theLamina propria mucosge
KEY WORDS: Specified risk material (SRM), BSE, lingual tonsil

INTRODUCTION

This study was triggered by the regulation (£89/2001 which demands that the lingual
tonsil shall be removed by cutting the tongue itramsversal plane rostral to the lingual
process of the hyoid bone. As demonstrated in cenvigus study (4), this procedure did not
guarantee the complete elimination of lingual tbastissue, as tonsillar removal depended
very much on the correct position in which the tomgvas held when the cut was made in a
ventro-dorsal direction. In search of a more appabde landmark for the cut, we proposed to
use the most caudal papillae vallatae, as thiswati®en mark is on the dorsal surface of the
tongue and is far away from the macroscopicallyblespart of the tonsil. However, such a
recommendation appears useful only under the pesnfsat no tonsillar tissue is presented
rostral to this landmark.

In order to check for lymphoid tissues, sevenavious studies (1, 3), included our own
(4), relied on routine histological methods (H.Eis) only, or used immunohistochemistry to
detect populations and subpopulations of lymphac{®¢. These methods did not seem to us
to be appropriate as they could not distinguiste ttonsillar tissue from mere unspecific
accumulations of Iymphocytes. Considering this, weade the attempt to stain
immunohistochemically the follicular dendritic cl{(FDC). FDC are a specific structural
component of secondary lymph organs known to beluwad in the pathogenesis of the
bovine spongiform encephalopathy (for referencesss®).

MATERIAL AND METHODS

Tissue flaps of the lingual mucosa were takemfthe bovine lingual tonsil, and from an
area which was between the macroscopically vighlt of the lingual tonsil and a transversal
plane 30 mm rostral of the most caudal papillatates. After fixation by immersion in either
4 % formalin or in Bouin’s solution, and routine leedding in paraffin wax, serial sections
were alternatively stained with haemotoxilin-eosifH.E.), or submitted to

41



immunohistochemistry (i. e. incubation with the ibatlies CNA.42 or D46). These
procedures, as well as the positive and negatinerals, have been most recently described
(5, 6). The samples were taken from 27 male arehfale cattle which were between 19 and
29 months old.
RESULTS AND DISCUSSION

Positive staining of the follicular dendritielts (FDC) was achieved with both antibodies,
i.e. CNA.42 and D46, demonstrating specifically fresence of lymph nodulebloduli
lymphatici ( = lymph follicles), in the tissue samples. Thenph nodules were arranged in
groups Noduli lymphatici aggregatior single. They were located in the macroscopical
visible part of the lingual tonsil, but were als@gent in tissue areas rostral of the tonsil, e.g.
in locations 30 mm rostral of the caudal-most papilvallatae. These dispersed lymph
nodules were referred to as tRars disseminataf the lingual tonsil. The lymph nodules —
grouped or single — of this disseminate part oezlim the lingual mucosa down to a depth of
approx. 4.6 mm. Their numbers decreased from caadaktral (e.g. maximum n=15 in areas
next to the caudal-most papillae versus maximumintBe area 30 mm rostral of the caudal-
most papillae vallatae). As the immunohistochemrealctions clearly identified FDC, they
detected the presence of presumptive SRM in tisseas outside the proper lingual tonsil.
However, the relatively small quantities of FDCthrese areas allow to estimate that the
potential risk related to this disseminate partha tonsil is very small. This statement is
based on calculations which point out that oneviddial of bovine should eat 200 g of
lingual tissue to become infected.
CONCLUSIONS
1. Considering the relative small numbers of lymmaddules (lymph follicles) which were
found apart from the macroscopically visible pdrthe lingual tonsil, an amendment of the
regulation (EC) 999/2001 does not appear apprapriat
2. Instead, major attention should be paid to tireect application of the existing regulation,
i.e. a correct performance of the cut. Above alecshould be taken to peal the mucosa off
properly.
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ABSTRACT

Taking advantage of rational oil cakes andesai\cakes as a valuable source of protein has
become urgent in animal feeding in Latvia. The aifrthe work was to start investigations on
the effect of oil cakes feeding on separate passtiof the rumen physiological indices in
dairy cows.

Tasks of work were:

1) evaluation of oil cakes effect on the rumendipH;

2) determination of volatile fatty (acetic and ity acids volume changes in the rumen;
3) comparison of biochemical blood indices in argyad experimental and control group.
The amount of oil cakes was 1.5 kg per animal ity dation.

The obtained results revealed that middle amotinumen fluid was pH 7.4 in oil cakes
feeding period. The amount of acetic and butyricdadn 100ml rumens’ fluid was
substantially increased in experimental group aomais (p< 0.05).The amount of glucose,
pyruvic acid and triglycerids also substantiafigreased in cows of experimental group, but
activity of hepatic ferment ASAT was decreasedtidhiest of results revealed that oil cakes
may make use in feeding of dairy cows.

KEY WORDS: rumen, volatile fatty acids, rapeseed oil cake

IEVADS

Lai nowrstu iespjamo govju spongias encefaloftijas (BSE) izcelsmi liellopu
garampulkos, tiem ir aizliegts &linat dzvnieku valsts olbaltumvielas.illz ar to arvien
aktualaks Kust jautijums par alternatu baibas tdzeKu izmantoSanas iegam.

Ta ka Latvijas saimniebas pasrazotajos bdwas 1dzelos ir saidzinoSi zems proira
limenis, bet impo#&a bafba - dirga, tad rapSa rausu izmantoSana godjnasara varctu bit
viens no risigjumiem, lai dzvniekus nodrosistu ar olbaltumvieim.

Masu darba merkis bija izpstit govim rapSa rausu &zinaSanas ietekmi uz atsekiém
spurelta funkciorala stivokla raditajiem.

Tika izvirati sekojoSidarba uzdevumt
1. Nowertet pec rapSa rausu édinaSanas spurél kidruma pHin vitro;

2. Noteikt gaistoSo taukshkju etkskabes un sviestdbes izmajas saigba ar rapSa rausSu
ieklauSanu dixniekiem baibas deg;

3. Noteikt bikimiskos un morfolgiskos &ditajus asifis goum, édinatam ar rapSa rausiem un
salidzinat tos ar aditajiem kontroles grupas @imiekiem.
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MATERI ALS UN METODIKA

Retijjumus vei@m no janvra lidz martam 2007. gad Eksperimentam izmantotas agie
Latvijas biinas &irnes slaucamas govis. Izveidoj divas davnieku grupas, sadaldts divas
grupas — pacetram govm kat@. Visas izngginajuma ieklautis govis bija kiniski veselas,
negmsnas, tis —cetrus gadus vecas un aptuveni % barojuma un dgzmasas - 500 — 550
kg.

Pamatojoties uz Latdijizstradatajam édinaSanas sémam (Latvietis, 1991; Q8is, 2005),
dzivniekiem tika sagtiitas ziemoSanas periodam atbilstoSasiblbar devas. Abu grupu
dzivnieki tika eédinati analogi — papildus pamathbai izngginagjuma grupas gam
spekbaibas dew ieklavam 1,5 kg rapSa rausu, kontroles grupasvmizkiem rapSa rausi bija
aizsti ar miezu miltiem.

Ar &du barbas devu govis tik&dinatas tfis nedlas, kuru laik regubri parbaudjam
dzivnieku vispirgjo veseibas sivokli: kermena temperairu, sirdsdartbas frekvenci,
atgremoSanu, defe&iju. Secirajam, ka visi mirgtie raditaji atbilda fiziologiskajai normai.

Isi pirms kau3anas visiem niekiem tika naemti asins paraugi bi@miskajai un
hematolgiskai izmekéESanai. Visi ngemtie paraugi tika anaba LLU Biotehnolggijas un
veteririrmedidnas ziatniska institita ,Sigra” akredi&ta biokimijas laboratorij, ka ai
veteririrmedianas nodks mikrobiolgijas laboratorij.

Spureka &idruma pH noteigm &idruma filtrata, izmantojot pH metru OAKTORIAcorn
Meter. Etikskabi un sviestsibi noteiam spureka kidruma filtrata, pamatojoties uz
noteikumiem Nr. 23638-90 spabi gaistoSo tauksibju - etkskabes un sviestgbes
noteikSanai sibbaiba.

Asints ar visarpieneméim meto@m tika noteikta alamaminotransfeizes (ALAT) un
aspartataminotranstemes (ASAT) aktiviite, glikoze, piromnogskibe, karoins, holestans,
kalcijs, fosfors, bilirulins un triglicerdi.

legito datu matertisko apstidi veiam ar programmu Microsoft Excel-2002
izmantojot vienfaktoru dispersijas atzs metodi Anova (Arhipova,aBna, 1998).

REZULT ATI UN DISKUSIJA

Sav petijuma meginajam mekEt kopsakaibas, kas vislatk raksturotu spurdl pH un
gaistoSo taukgibju — etkskabes un sviestgkes veidoSanos govs spuiiekikaiba no &, vai
dzivnieku batbas dew ir ieklauti rapSa rausi. Spurekkidruma pH &ditaji abas izmekétajas
dzivnieku grups atspogloti pirmag atéla.

8

7.8+
7.6+

pH

7.4+
7.2+
7 4

6.8 1

O 1zmeginajuma grupa / Trial group 7.59 7.27

M Kontroles grupa / control group 7.8 7.85

1.atels. Spureka idruma pH Itmenis katram izmeklétajam dzivniekam
Figure 1pH in rumen fluid for every analysed cow

Redzams, ka ar rapSa rauSigimatam goum spureka pH svrsftijas robezs no 7,271dz
7,59. Savuirt kontroles grupas gowm pH spurekl ir nedaudz augsks — tas vagja robezs
no 7,8 idz 7,87. Atmredzot, rapSa rauSi 8apadjuma nedaudz pazemifa spureka
Sidruma pH, kas visum saskan ar citu autoru n@ejumiem (Lardy et al., 1993).
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Konstatjam, ka niisu [Etijjumos ieRautapm goum spureka idruma pH bija @ji sarmains
— tas nedaudzapsniedza 7,0timeni. Sids pH imenis spurekldzvniekiem ziemasdinasanas
periodh atbilst Latvijas apgklos konstaitajam (llgaza, 2007).

Literatira tomer ir afn petijumi, kas apliecina, ka rapSa rausadinaSana paaugstina pH
limeni spurekl (Lardy et al., 1993), vai apievienoti dzvnieku batbai nelieks dews, tie
butiski nemaina pH imeni spurela satui (Ahvengrvi et al., 1999; Bliznikas, 2001).
lesejams, ka Sie nedaudz kitSgie rezulsti iegati tapec, ka atgirigi bijusi ai dzvnieku
edinasarn ieklautie baibas 1dzeKi, kas neapSadmi ietekn® spureka pH imeni kopuna.

Masu Etijuma rezulitu videjie raditaji attieaba uz spurela vides pH paiditi 2.at€la.

7.9
7.8
7.7
7.6

= 7.4+
7.3 7.4
7.2+
7.1+

Izméginajuma grupa / Trial group Kontroles grupa / control group

2. at€ls. Spurekla idruma pH vid gais limenis iznmgginajuma un kontroles grupas go¥m
Figure 2.Mean level ofpH of the rumen fluid in cows of the experimental ad control
group

Redzam, ka izaginajuma grup pH vidkji bija 7,4 imen, bet kontroles grupattieagi 7,8.
Varam seciat, ka spurela vide izmeldtajiem divniekiem visuma atbilda fiziolgzsisko
bakterilo rigSanas procesu norisei nepiecieSamajai reakcijai.

Jakceng, ka gowm, kuam izedinati rapSa rausSi, spurék videi ir tieksme nedaudz
.paskabinaties”. Kaut ar no biolgziska redzes vieddla pH skalas@mainap dda atkiribas,
ka jau mirgjam, ir visai nelielasJ{unap,1968), tondr, veicot iegito datu statistisko apati,
butiskuma tmenis bija p<0.05, kas ramta, ka pH izmaias govs spuré& idruma ir
statistiski itiskas.

Etkskabes daudzuma izmgs abu grupu deniekiem atspogdiotas 3. attla.

Redzams, ka ar rapSa rauSiem hanogovim etkskabes daudzums 100 mililitros sputak
Skidruma bija augaks neki dzivniekiem, kuri So babas 1dzekli nebija sgemusi.

Saldzinot Sos aditajus atseviBiem davniekiem, iz&dijas, ka efkiskabes daudzums 100 ml
spureka &idruma tiem latiski neatg&iras (p>0.05).

1.8+

- 1.6

< S 14

38 12

o8 14

T o 08

2 § 0.6+

= 0.4+

W< o2

O,
1 2 3 4
OIzméginajuma grupa / Trial group 1.53 17 1.25 0.55
E Kontroles grupa / control group 0.15 0.66 0.1 0.84

3. attls. Etikskabes daudzums spurela kidrum a katrai izmekl&tai govij
Figure 3.Acetic acidin rumen fluid of every analysed cow
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Etkskabes daudzuma &tigibas spureklkontroles un eksperimeatiis grupas dixniekiem
labi redzamas 4. @tt, kura atspogipti vidgjie raditaji.

14
1.2 1

1 A
0.8 1
0.6 1
0.4 1
» 0.2
0 4

Etikskabe % / Acetic acid

GG

Izméginajuma grupa / Trial group Kontoles grupa / control group

4. attls. Etikskabes daudzuma vidjie raditaji 100 ml spurekla &kidrum a izméginajuma
un kontroles grupas govm

Figure 4.Mean indices of acetiacid in 100 ml of the rumen fluid in cows of the
experimental and control group

Starp abm izmekEtajam davnieku grugm etkskabes daudzums 100 ml spulak
Skidruma batiski at&kiras - rapSa rausSu ddinaSana eliskabes ipatsvaru spureklbatiski
(p<0.05 ) palieligja. Sie nuisu ieditie rezulfiti sakit ar literatiras datiem, kuros atiek
akcengts, ka rapSa rauSuédinaSanas rezulta govs spurekl etikskabes daudzums krasi
pieaug (Ahvergrvi et al., 1999). T ka etikskabe ir spurell noritoSo fermericijas procesu
viens no galvenajiem produktiem, segam, ka ar rapSa rauSieadinato govju spurekl
lesEjams, fermerdtivie procesi ir notikuSi aktak, neld tie bijusSi kontroles grupas
dzivniekiem. leditie rezul@iti liecina, ka ar rapSa rauSiem pamtis baftbas vielas ir
stimukjusas baldriju fermentaivo darhbu spurek, lidz ar to pastiprinot gaistas
taukskibes - eftskabes veidoSais intensiiti. Talak apskaisim oths misu izmekétas
gaistods taukskbes — sviestgibes daudzumu spurek kidruma. Ta ka, izmekEjot
individuali katru davnieku, atsevi§am kontroles grupas gow sviestskbe 100 ml spurdl
skidruma praktiski nebija vigp, tad uzskatam par lietdeigu Sos rezudtus atspogiot vidgji
pa grupm (5. atéls).

Redzam, ka kopuarkontroles grupas gowm 100 ml spurela &kidruma sviestskbi vargja
konstagt loti niedga daudzura. Bet davniekiem, kuriem izdinaja rapSa rausus, sviesibles
saturs 100 ml spurgk kidruma gan nedaudz paaugdgjas, toner Sis pieaugums nebija
statistiski ticams — p>0.05.

S,

=] 0.15

0

v B

2 9 0.05

g © 0,005

8 0-

> .. .

n lzmeginajuma grupa / Trial group Kontroles grupa / control group

5. attls. Sviestskibes vicgjie raditaji 100 ml spurekla &kidruma vid &ji izm éginajuma un

kontroles grupas govm
Figure 5.Mean indices of butyric acid in 100 ml of the rumerfluid in cows of the

experimental and control group
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Lai pilrigak izverteétu davnieku vesabas sivokli kopuni, vienlaiagi ar spurela
atseviko funkcioralo procesu aditajiem, notei@m af govju ashu bidimiskos &ditajus.
Asinu bidkimisko @ditaju vidgjas \ertibas un standartnovirzes ar rapSa raustedimatam
govim un kontroles grupas tiniekiem apkopotas pirm@ajabuk.

1.

tabula / Table 1

Asins bidkimiskie raditaji un to izmainu batiskums eksperimentlas un
kontroles grupas go¥m
The blood biochemical values in cows of the experiental and control group

Biokimiskie Mervieribas/unit| 1Izméginajuma| Kontroles p Norma/standard
raditaji / grupa/trial | grupa/control vertibas/p

biochemical group group values

indices

Glikoze / mmol/| 2.7+0.19 1.7+0.11 0.003 23-4.1
Glucose

ALAT U/l 19.4 +1.63 25.7+2.35 0.0689 6.9 — 35.3
ASAT U/l 89 + 3.82 117.6 +7.49 0.0145 45.3-110.2
Urinviela / mmol/l 16.2+2.04 13.7 £ 1.03 0,3261 2.8-8.8
Urea

Kop. Bilirubins | umol/l 5.9+2.03 9.4 +£1.48 0.2231 0.7-14.0
/ Total

bilirubin

Ca / Calcium mmol/| 2.5+0.02 2.7+0.0% 0.0628 1228

P / Phosphorus mmol/l 1.6 + 0.05 1.7+0.13 0.51y5 1.4-25
Holestens mmol/l 4.05+0.55 3.6 +0.26 0.4731 1.6-5.0
/Cholesterol

Karotins / mg% 3.1+0.29 3.2+0.18 0.7009 0.4-"1.0
Carotene

Pirovinogskibe | umol/l 257.2+9.42 131 +4.87 0.0013 114.0-193.0
/ Pyruvate

Trigliceridi / mmol/I 0.7 £0.03 0.3+£0.05 0.0004| 0.22-0.57
Triglycerides

* - izmainas ir statistiski Btiskas / changes is statistically significant
* - norma govm ziemas periodl(Latvietis, 2004) / standard in cows in the wireriod

Redzam, ka statistiski ticami kiss fermenta ASAT, glikozes, pirowgskibes un
trigliceridu daudzums asis.
Glikozes imenis asits kontroles grupas tdmiekiem bija litiski zenmiaks — (p=0.003),
safdzinot to ar rapSa rauSiegdinatiem davniekiem, pat zemks nek glikozes imena
fiziologiskas normas diapazons gav (Merk, 1998). Turpretdzvniekiem, kuri saémusi
rapSa rausus, glikozesrenis asits bija hitiski augsiks. Glikozes imena normalizSaras
Izmeginajuma grupas govju adm liecina par rapSa rauSleainaSanas labsligo ietekmi uz
bakterilajiem igSanas procesieminiekiem priekSkugos.
Jatzme, ka fermenta ASATiepa vickjie raditaji asiris kontroles grupas gom bija
butiski (p=0.0145) augski (117+7.49 U/l), sabizinot ar izngginajuma grupas dzniekiem,
kam ASAT imenis bija attiergi 89+3.82 (sk. 1. tabulu).
Ta ka fermenta ASATimenis ziama mera netiesi liecina par hepatida morfofunkcionla
stavokla izmaham (Bruveris, 1999; Biveris, 2000), tad varam uzskatka rapSa rausu
izedinaSana dwniekiem lab¥ligi ir ieteknejusi afl aknu funkcioglo stavokili.
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PirovMnogskbes vidjais daudzums asie eksperimeiatas grupas gavn bija gandiz divas
reizes augaks (sk. 1. tabulu) nakio konstatjam kontroles grupas @miekiem (p = 0,0013)

Govm, kurasedinatas ar rapSa rauSiemitlski bija izmaints af trigliceridu daudzums
asins: davniekiem, kuri bijagdinati ar rapSa rausiem, trigliGelu vicejais limenis asirs (sk.
1.tabulu) bija vaiik ka divas reizes augsts, saidzinot to ar kontroles grupas gav —
attieagi 0.7 £ 0.03 mmol/l un 0.3 £ 0.05 mmol/l (p = 0020.

IzmEginajuma grupas gaw trigliceidu kmenis asits bija m@rsniedzis fiziolgiskas
normas augskas robezas. atad jasecina, ka rapSa raus@dmasana dwniekiem ir maifmjusi
lipidu metabolismu. Literata ir noradits, ka triglicetdu ipatsvara palieli#saras notiek tad,
ja batba domirg ar cieti un lipdiem bagti baiibas tdzeHli (Konapaxux, 1989).

Sie Latvij ir pirmie petijumi par rap3a rausu ddinaSanas ietekmi gam uz daziem
organisma fiziolgiskiem #@ditajiem. Tie pa&dijusi, ka dzvniekiem izmaias gaistoSo
taukskibju veidoSaas spurell un, iespjams, at lipidu metabolisms.

SECINAJUMI

1.RapSa rausSu ddinaSana goyim nedaudz pazemina pHditajus spurelka &idruma, toner
pH limenis kopura paliek \aji sarmains.

2.Rapsa rausuddinaSana goim spurek batiski palielina etkskaibes daudzumu spurékbet
sviestskbes daudzumu izmaina maz.

3.Ar rapSa rausSieradinatam goMm asins serumbutiski palielinas glikozes, piroinogskibes
un triglicefidu daudzums, bet fermenta ASAMEnis litiski samazias.
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ABSTRACT

The aim of the present work was to evaluatepifealence and efficacy of IBR control
measures in selected cattle herds in Lithuanial&gical investigations in 1997 - 2007 years
(34600 blood sera samples tested) showed that Bhifettion mostly detected in cows
(33.86%), less - in heifers (8.77%) and in bullsugr (1.69%). In majority of the cases
seropositive bulls were detected in quarantinegpering control testing before introducing to
artificial insemination (Al) centers. The investiigam by PCR proved that in three cattle herds
BHV-1 was the prevalent agent of endemic respiyatiisorder in calves. The BHV 1 was
detected in 13 out of 29 tissue samples (44.8%83. ¢Bntrol programs were performed in 22
farms or 6.9% from all controlled dairy farms. Irosh cases marker vaccine was used for IBR
eradication. Serological testing in farms whichfgen vaccination showed high efficacy of
marker vaccines.
KEY WORDS: Infectious bovine rhinotracheitis, prevalence;craation

INTRODUCTION

Infectious bovine rhinotracheitis (IBR) is amfactious disease caused by bovine
herpesviruses type 1 (BHV 1). Depending on theygqgof viruses and animal age, infection
manifests as pneumonia, conjunctivitis, rhinotréche encephalitis, balanopostitis, and
reproduction disorders (Veselingwet al., 1992; Oirschot et al., 1993; KaashoeH.etL896).
Adult animals mostly suffer from subclinical forntg this disease, genital pathology or
sterility in cows and heifers (Weiblen et al., 19@8rschot et al., 1993). For this reason, this
disease also is referred as infectious pustuloub/ovaginitis (IPV) or infectious
balanopostitis (IBP).

Diagnostics is one of the major control measwt IBR. Therefore, it is important to
develop specific time-sparing and sensitive diagaamethods. Virus neutralization (VN)
tests and various ELISAs are usually used for dieigantibodies against BHV 1 in sera. The
identification of serologically positive animalsopides a useful and reliable indicator of
infection status (Kramps et al., 1993). One of molar tool is the method of polymerase
chain reaction (PCR). The PCR method is applieddmade for testing the cattle blood, milk
and semen (Weiblen et al., 1992; Vilcek et al.,39Virschot et al., 1993).

Scientific achievements have gradually charthedcontrol requirements for IBR. When it
turned out the method of selection and depopulaifaeropositive animals was not relevant,
special marker vaccines were developed. The Eumog&@mmission carried out special
efficiency tests after which the vaccines were geixed as suitable for eradication of IBR
(Report on Bovine herpesvirus 1 (BHV1) marker vaesi 2000).

Many IBR investigations were carried out inHhugénia in the last five years. It was
determined that 14.5% of cattle were infected \BiHV-1 (Milius et al., 2005). Yet problems
of IBR diagnostics in pedigree herds have not heeestigated in detail since 1998 and PCR
method have not been so far applied for BHV-1 idieation in Lithuania.
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The aim of the present work was to evaluatepiealence and efficacy of IBR control
measures in selected national herds.

MATERIALS AND METHODS

Serological investigation®edigree cattle breeding farms were selectedBRrgdrevalence
evaluation. Blood sera (n = 34600) of randomly cielé animals were tested to BHV 1 gB
glycoprotein antibodies by ELISA (POURQUIER® ELISBR-IPV gB Serum, Institute
Pourquier, France) at the National Food and VedeyirRisk Assessment Institute. The
efficacy of IBR control measures was based on sgicédl tests that can distinguish naturally
infected from vaccinated with gE-deleted IBR vaesircattle (IBR)/BHV-1 gE Antibody
ELISA Test Kit, Idexx, USA).

Clinical, epidemiological investigationsClinical, pathologic and epizootiological
investigations of IBR were carried out in selecteaktle breeding farms taking into
consideration the data of serological tests. Tissueples from dead calves were taken in four
farms where epizootiological, pathological and ickh signs were similar to IBR. Samples of
affected lungs were taken from 29 calves aged mdiths.

Methods of molecular biological analysi§wenty nine calves tissue samples were
examined by the PCR for BHV 1. The DNA extractioraswperformed by phenol-
chloroform—isoamyl alcohol method and the PCR pilace was performed according to the
described method (Vilcek, 1993).

The statistical data analysis was done usingpeer program ,Graph Prism 3'0.
Student's reliability coefficient was calculatedhel data was regarded as reliable when p<
0.05.

RESULTS AND DISCUSSION

Serological investigations in 1997-2007 yedrsvaed that BHV-1 virus infection mostly
detected in cows, less - in heifers and in bullsugrvery rarely detected. In many cases
seropositive bulls were detected in quarantinegoerihg control testing before introducing to
artificial insemination (Al) centers (Fig.1).

40

35 33,86
30 BBulls
25 O Heifers
% i(S) 14,01 O Cows
8,77 @ Average
5
04— s ‘

Figure 1.Seroprevalence of infectious bovine rhinotracheitis in dtde
The investigation carried out using the PCRb(&al) proved that in three cattle herds

BHV-1 was the prevalent agent of endemic respiyathsorder in calves. The BHV 1 was
detected in 13 out of 29 tissue samples (44.8%).
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Table 1.
BHV 1 detection in calves tissue samples by PCR

Herd Herd IBR seropositive/ Results of PCR
No. description lethality in calves Samples Positive
% n n %
1. 900 caittle, 80.0/32.8 Lung 7 5 71.4
unstrained
2. 500 cattle cows 10/9.4 Lung 10 4 40
bound
3. 200 calves, 71.4/5.3 Secretion 4 4 100
unstrained from nostrils
4. > 1000 cattle, 77.8/10 Lung, spleen, 8 0 0
unstrained lymphatic
node
Total: 29 13 44.8

Lithuania in 1993 began to implement measufelBR controls. Primarily this control
have been implemented at farms of six Al centelisbllls - semen producers were tested for
antibodies to BHV 1 and 49.8% of bulls were serdpas Till 1997 all seropositive bulls
were discharged and at the moment all bulls ofekiters are not infected with BHV-1.

Other situation is in dairy farms. Till JuneasfO8 IBR control programs were performed in
22 farms or 6.9 % from all controlled dairy farmiiree farms had IBR free status. In most
cases marker vaccine was used for IBR eradicats@mological testing in farms which
perform vaccination program longer than three yehi®ved very high efficacy of marker
vaccines (Fig.2).

60 52,3
50 [ 45 46,2
40 O Seroprevalence before
30 26 5 vacc., %
| —] O Seroprevalence afte

20 .EG vacc.,%

11,2
10 A

| 0 0 0 0

0 1 1 1 1

Farbml Farm2 Farm3 Farm4 Farm5

Figure 2.Evaluation of efficacy of vaccination against IBR in selged cattle herds

The investigations carried out in 1997 -2007 revealed that without corgadunes in
pedigree herds the number of seropositive animals were not redusedbvious that IBR
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control measures only in the herds of pedigree bulls (producers of)smerinsufficient. The
variation of the number of seropositive heifers is the object of conddis means that
without specific preventive measures the dynamics of BHV-1 tiofecs difficult to predict.
Notwithstanding the common opinion that the latent IBR form is &po¢ Lithuania, our
investigation showed that IBR viruses also might often be the cdumsenchopneumonia in
calves. This is an object of great concern as cattle with th¥-B form of respiratory
infection spread the infection at high rates (Mars et al., 1999)appked diagnostic PCR
method enabled rapid identification of IBR. It was determinedaban in three farms of four
where calves had respiratory diseases, BHV-1 was one of thescatigaorbidity and
mortality. Our investigations also showed that most of highly prodgucbws in the selected
farms were seropositive.

The method of depopulation (isolation and slaughter of seropositivalahiying at the
basis of Danish and Swedish IBR control programs (The SwedishPBRéradication
program, 1995; The Danish infectious bovine rhinotracheitis program, 1996gresfdre
inefficient for eradication of infection in countries with highagaevalence of IBR. Based on
the experience of German, Belgian, French and Dutch researemels veterinary
practitioners, we recommend to use vaccine produced of mutant Bkislcontaining no
glycoprotein E in some farms for eradication of IBR/IPV (Bosthle 1996;; Thiry, 1997;
Eloit, 1997; Wizigmann, 1997; De Wit et al., 1998). Among the advantages of this vaccine we
can mention the possibility to distinguish between the vaccinatedaBnand naturally
infected by serological methods (Siebert et al., 1995a; Siebait, 1995b; Bosch et al.,
1996; Strube et al., 1996).
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ABSTRACT

Current study includes 12 industrial large farms with pig nurmb245 -10500, 8 smaller
conventional farms (13-87 pigs), 18 small farms (1-7 pigs), 2 eaalogutdoor farms and
one wild boar farm. In total 1918 faecal samples were collecte@006-2007 and
investigated for parasite eggs and oocysts. Helminth intestifeaitions on industrial large
farms were limited toAscaris suum8.1%) andOesophagostomurspp. (1.6%) infections
only with low (20 — 100) epg-s in some sow and fattener groups.tibriqgurevalence of pigs
in smaller farm fattener groups was 48% witbcaris suumy74% with Oesophagostomum
spp. and 59.6 %Eimeria spp. with high opg-s in all age groups (up to 10,000). On small
farms 37.5% infection withAscaris suumb5.6% with Oesophagostomurspp. and 46.1%
Eimeria spp. has been observed. Parasites found in pigs on the ecological 89ra%:
Oesophagostomurspp., 31,5%Ascaris suum,9% Strongyloides ransomiup to 100%
Eimeria spp. andCryptosporidiumsp. The wild boar farm results wei®esophagostomum
spp. 64%,Trichuris suis21%, Metastrongylussp. 7% andEimeria spp. 100% with low
epg/opg-s. Pigs on ecological farms were more intensivedgted than on other farms. The
identified Eimeriaspecies in domestic pigs weke. porci, E. polita, E. suis, E. neodebliecki
Wild boars had two more speciés:scrofaeandE. guevarai Industrial management on large
farms with regular antiparasitic treatments seems to beessiully reducing the parasite
infection level and species variety. Biological approach to parasite contemlodogical farms
should be studied further.
KEY WORDS: pig parasites, intestinal infections, farms.

INTRODUCTION

Intestinal nematodes and coccidian infections cause serious &edleconomic problems
in swine herds in many countries and it is unfortunately a well-knfaet that endoparasitic
infestations in pigs, especially with helminths, are still comamwmwell in European countries
as well over the world [7, 16, 1, 11, 2, 13, 21]. The species of parasipegsi have been
diagnosed and the distribution level of pig parasitosis has beermdwetdr in several
countries. Indoor intensive rearing is considered to be a protectstensycompared to
outdoor rearing systems [14, 15, 9]. In numerous works there is provedethaar
anthelmintic animal treatment should effectively prevent infiestatNevertheless, studies
from Australia, Denmark, France, Poland and Germany have répgbeehelminths may be
found in intensive indoor pig farms [10, 14, 1, 2, 13]. Helminth infestation ceaise
economic losses, decreasing daily weight gain and increasidgefgeenses [18, 6, 13] or
could be a risk factor for other digestive tract diseases, ssicimtestinal infection of
Salmonelld17].

While indoor production systems has dominated in many West Europeainiesofoit
decades, the outdoor pig production has also a long tradition in sonseagréa United
Kingdom, Denmark and Scandinavian states [22, 19, 8, 3]. In most receviyoped
outdoor systems, the sows are kept permanently on pasture whefartbeyeven in winter,
while the large majority of growing pigs are moved indoors lier whole fattering period.
During 2001 — 2003 influence of season and host age on wild boar parasiveemasudied
in Corsica [5].
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In order to determine the level and distribution of pig parasitEstonian pig herds and in
purpose to study whether management practices in the farms @itjomtestinal parasite
infestation, the data of our recent parasitological survey asepted and analysed in current
study.

MATERIAL AND METHODS

A total of 41 pig farms with 30307 pigs were involved in the survay fiMarch 2006 to
December 2007 in purpose to determine the prevalence of interndtgsaeasl examine the
relationship between parasite infections and management pradtmesal samples were
collected randomly in total from 1918 pigs in 6 age groups: 1) pigietsveeks old, 2)
weaners 2-3 months old, 3) small fatteners 3-4 months old, 4)fktgaers 5-6 months old,
5) sows >6 months old, 6) boars 1-2 years old and examined for theqaredeeggs of
helminth parasites and coccidian. In addition animals from ecolofgicals and wild boar
farm were investigated.

Different farms were as follows: 1) 12 industrial large famis 245 -10500 pigs; 2) 8
smaller conventional farms (13-87 pigs); 3) 18 small farms (1g3)p#) 2 ecological farms
(56 pigs); 5) one wild boar farm (37 animals). The farms werdddca different Estonian
districts: Tartu, Harju, Viljandi, Valga and Hiiumaa. A retraspee review of technical
profile on each farm had been described: 1) numbers of sows, pigldiggneyoung pigs,
fatling pigs and boars; 2) management; 3) working and sanitaryticorsdon farms. Faecal
examinations were carried out during the whole investigation periddegg counts were
determined by the modified McMaster method. The results are yisbks parasite counts
per gram of faeces (epg or opg).

RESULTS AND DISCUSSION

In our study from 1918 collected faeces samples helminth eggsaverd in 493 (25.7%)
andEimeriaoocysts in 252 (13.1%) samples. The results show that groups of latgeeffs.
and sows were more commonly affected than other pig clasgesg§&il, 2) Ascaris suum
was the most common species of worm found in fattener pigs and @oasgsts of coccidian
were found in pigs from 9.9% of piglets and 22.3% from sows and faitener
Oesophagostomuspp. occurred to be another prevalent worm species, being found in 17.1%
of piglets and in 18.7% of older swine groups. The avef@ageophagostomurspp. egg
counts were 20 — 800 epd\scaris suun20 — 600 epg anBimeriaspp. 220 — 1000 opg. The
level of infection varied depending on the herd and age group (pifdeeners or sows).
Large differences exist in infections between pig productionesyst Thus, onlyAscaris
suumand Oesophagostomurspp. are common in traditional indoor systems, but the large
round wormAscaris suumeggs were absent in wild boar farm. According to the data of
literature can be supposed thsgcaris suumnfections may stimulate the development of
strong protective immunity, dependent on the level of exposure period. Tuosdiag to
some authors, in pigs that have been continuously exposed to parasitasngiigrvae may
be killed even before they reach the liver [20, 4]. In the European soutgions in wild
boar populations were more detected external parasites asdidesHaematopinus suistc.
and main nematodes wekscaris suunandMetastrongylusp. [5].

The nodular worms of pigs are represented in our pig herds Q@éaophagostomum
dentatumandO. quadrispinulatumwhich commonly co-exist. It is notable that even heavily
infected pigs (over 1000 epg) may not show any clinical symptG@sophagostomuspp.
eggs were absent on large industrial farms and there was very few éggsio§ suum

Trichuris suisand Strongyloides ransonoccurred in our samples with low densities and
registered rarely as natural fodiletastrongylusspp. was found only in pigs of wild boar
farm. In comparable, studies carried on in Denmark, Finland, Iceland,aMamd Sweden
swine herds showed thascaris suumOesophagostomuspp andcEimeriaspp. were
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Figure 1. Parasite infection level (%) of pig intestinal paraites Ascaris suum,
Oesophagostomunspp. and Eimeria spp. in Estonian swine herds in different farm
management systems (2006-2007)

1 —Ascaris suum2 —Oesophagostomuspp.; 3 -Eimeriaspp.;

| — large industrial farms; 1l — conventional farms (13-87 pigs); 1l -isfaans (1-7 pigs);
IV — ecological organic farms (16-38 pigs); V — wild boar farm (37 pigs)
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Figure 2. Infection rate of main internal parasites on the Estonia pig farms in different
swine age groups (2006-2007)

1 —Ascaris suum2 —Oesophagostomuspp.; 3 -Eimeriaspp.;

| — piglets <5 weeks old; Il — weaners 2-3 months old; 1l — smadrfats 3-4 months old;
IV — large fatteners 5-6 months old; V — sows >6 months old; Mars 1-2 years old
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common species, whil€richuris suisandStrongyloides ransomgggs occurred sporadically.
Large fatteners were most frequently infected witlsuum(5-35%),0esophagostomuspp.
were most prevalent in adult pigs in the southern regions (21-43%)irthdre northern
regions (4-17%)Eimeria spp. had the highest prevalence in adult pigs (max 9%) without
clear geographical differences [16, 12]. In China (Guangdong Provarceptensive pig
farms the most common parasites we&esophagostomurspp. (of the 3636 pigs 24.9%)
Trichuris suis(5.7%), Ascaris suun(5.2%) andCoccidia (47.2%) [21].Oesophagostomum
dentatumoccurred to be the predominant species also in Poland, follow&ddbris suis
Strongyloides ransonaindAscaris suunil3].

The occurrence of swine intestinal parasites on pig farmslhasniafection densities are
markedly influenced by the type of swine production system usellitfigction levels were
observed in the present study on small conventional farms and in pgslogical farms. A
major difference between conventional, outdoor production and organic production is
proportion of organic feed and applied anthelmintics. High prevalenceaatkeinfection are
large restricted to outdoor herds. The prevalence rates andadnfatiensities of the most
common helminth species in different age groups of pigs are streegiy to be influenced
by their immunity. Eimeria spp oocysts are most common in older pigs particularly in
outdoor pigs. Nowadays organic farms represent pioneers in organicogigcpon, but on
the other hand, outdoor farming and organic pig production may in the futwenbected
with serious problems because of particularly favourable condioreelminth transmission
and their reproduction. In addition, on organic farms preventive usage olnainties is not
permitted [12].

This study shows that organic pigs have higher infection ratés helminth parasites
compared with sows and pigs housed indoor in intensive systems. Antiedmiate used in
most indoor herds, but treatments on several conventional farms had leed oat
irregularly.

CONCLUSIONS

1. The main digestive tract parasites in swine Agearis suunand Oesophagostomum
spp. roundworms.

2. In Estonian indoor intensive management system the helminths arelledntbut
swine parasites can still be present in separate swine groups of large farms

3. The level of pig infection in indoor conditions varied, depended onéhe dnd age
group and reached a maximum in fatteners and sows.

4. A higher level of infestation was observed in the smaller herdsrofentional farms
and in farms of outdoor management.

5. On most indoor pig farms hygiene efforts must be continued.

6. Data on species composition and infection levels would help improve théonmani
and control of parasitism in swine populations.
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ZIL AS MELES SLIMIBAS IZPLAT IBAS RISKS LATVIJ A: VEKTORU —
CULICOIDES GINTS MI GELU SUGU SASTOPAMIBA

BLUE TONGUE VIRUS DISTRIBUTION RISK IN LATVIA:
OCCURRENCE OF VECTORS - BITING MIDGE SPECIES OF THE
GENUS CULICOIDES

Gunita Jaunbauerée', leva Rodzé, Voldemars Spungis®

Naciorglais diagnostikas centrs, LatVijdLU Biologijas fakulite, Latvij&
National Diagnostic CentteLatvia, Faculty of Biology, UL, Latvia
gunita.jaunbauere@ndc.gov.leva.rodze@ndc.gov.j\adalia@lanet.lv

ABSTRACT

The biting midges of the species comp@soletusand Pulicaris were found in Latvia.
These species are potential vectors of the blue tongue virus.igtmeatttivity of midges of
the genugulicoideswas observed from the end of March till the middle of Novemb#r avi
maximum abundance at the end of May and the beginning of June, and in August.
KEY WORDS: Blue tongue virusCulicoides occurrence, Latvia

levads

Zilas neles slimbas vruss ir infekciozs atgrem@i dzivnieku Mruss, kuru prnesa
asinsgicgjas Culicoidesgints migeles. Starptautiskais Epizootiju birojs (OIE) $musu ierindo
A grupas slirfbu epizootiju sarakst(1). KopsS 2006. gada vasarasizihreles slimbas vruss
ir strauji izplatjies Eirom sakot no Nderlandes, tad aptverota®iju un Bdgiju. Eiropa ir
noteiktas ziis neles slimbas vrusa aizsardbas zonas, kas ir 150 kradiusa ap vietu, kur
viruss konstats (1. atgls).

Bluetongue

Restriction zones as of 07 Aug
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l.atels. Zilas meles virusa aizsardabas zona Eiro@ 2008. gada 7. auguat (Eiropas
Komisijas publiskie dati)
Figurel.Restriction zone of Blue tongue virus in Europe oth August 2008 (European
Commission public data)

Pasa@d zinamas vaiik ka 1000 tdz 1400 mgelu sugas, no kdm 90% ir oblidtie
asinsacgji. Migeles (Diptera: Ceratopogonidae) ir pasasikakie asinsacgji kukaini. To
izmers ir 1-3 mm. Parasti uz to @piem ir gaigki un tumski plankumi, pieaugusas geles
ir bringanas. Mielem ir ¢etras kpura afistibas stadijas. ®tite olas dj aden, slaph augsi
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vai tai fdzigos substitos, kur afistas to Kapuri un Kininas. Vispienarotakas vietas (biotopi),
kur notiek mgelu vairoSans ir savoSi tdeni, slapja augsne, slapjiaopu mesli un nelielas
pekes pie ktim, pat lielloputdens dzirttavas vai pielijusi koku dobumi. ilzigi ka
dzlgjodiem ar asitm barojas tikai ngielu matites (3).

Zilas neles slimbas vrusu @rnesa apneram 20Culicoidesgints sugu mieles Culicoides
imicola ir galvera parnesja, kas izplata usu Afrika. C. imicolair tropu un subtropu suga,
kas sastopamaiaEiropas dienvidos. g6 izplaibu ierobezo zema gaisa temparat Lai C.
imicola kapuri izdavotu ziemas sezan videjai minimalai diennakts temperatai jabut
lielakai par +13C. Mainoties klimatiskiem apakliem sagaidms, ka sugas aik zieméu
robeza prvietosies un wruss izplatsies &lak (3).

Culicoides obsoletusin C. pulicaris ir méreras joslas sugasag ir galvenie zids neles
slimibas vrusa vektori Eirop (3). Vaitakas tuvu radniagas sugas apvieno sugu kompleksos
ObsoletusunPulicaris, jo matites ne vien@r var pre@zi noteikt idz sugai (2).

Materi ali un metode

Pieauguss migelu matites tikakertas ar ultraviol@as gaismas lamam. Latvija 2007. gad
no julija Iidz novembra beflgn tika izvietotas 10 lamatas, viedrygi parklajot Latvijas
teritoriju — Liemjas, Ventspils, Saldus, Talsu, Jelgavas, Limbazu, Valkakabgils,
Daugavpils un Bzeknes rajonos. 2008. gado marta beigm papildus tika izvietotasel
¢etras lamatas — Madonas, Bauskas, Dobeles un Ogres (3jaattls). 2007. gaa devinas
lamatas tika izvietotas govjualis un viena aitu &1 tuvu atertam durdm vai logiem.
Savulart, 2008. gad lamatas tika novietotas zem nojerm pie kitim, lai lakak varctu
noertet klimatisko apsiklu (veja stipruma, nokrigu summas, nakts tempereds) ietekmi uz
migelu aktivitati. 2008. gad no ¢etram papildus lamatn viena novietota pie aitutks, bet
pargjas tfis pie govju ktim.

2. atels. Ultraviolet as gaismas lamatu izvietojums Latvij. Sarkanie punkti — 2007. gad
izvietotas lamatas; Zilie punkti — papildus 2008. gaal izvietotas lamatas

Figure 2.The arrangement of ultra violet light traps in Latvia. Red spots — arranged
traps in 2007; Blue spots — additionally arranged traps in @08

Pieauguss migeles tikakertas reizi negla diennakts tumsag stunds. Lamatas tika
ieskgtas stundu pirms saulrieta, bet &ggas stundu g saultkta. Tatad lamatas tika
darbiratas atkaiba no sezonas 9idz 18 stundas. S& nakis tika nerita minimela un
maksinala gaisa temperata pie lamatas ar Min-Max termometru (2). Papildus tika veikt
klimatisko apstklu nowerojumi — \gja stiprums (bezys, merens, stiprs), nokrig (ir/nav),
kas var ietekret kukaipu aktivitati nakfis. Pretzi meteorolgiskie dati tika ie@ti no Latvijas
Vides, geologijas un meteorolgijas genfiras publiski pieejamiem meteorg@lekiem
noverojumu datiem.
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levaktie kukahi tika ievietoti trauld ar 70% spirtu, uz trauka tika radfts ievakSanas
datums un vieta. Parauga amal tika veikta spegii aprikota PVD NDC Parazitolgijas
laboratorif.

Kata paraug tika noteikts kopjais kukani skaits un atsevi8 — migeles. Savuit,
migeles tika noteiktas ak Obsoletussugu kompleksam vakPulicaris sugu kompleksam
piederoSas, & aii citas Culicoidesspp. mgeles. Paraugtika saskaitas visas ngeles. Ja
paraug bija vaiak ka 500 kukapu, tad to kopjais skaits tika apkinats, nemot \era sub-
parauga apjomu.

Rezultati un diskusija

2007. gaaltika izanalizti 166 paraugi, bet 2008. gatidz junija sskumam — 111 paraugi.
2007. gad 72% no viam, konstattam migelem piedegja Obsoletussugu kompleksam, bet
27% - Pulicaris sugu kompleksam. Tikai 1% no konstam migelem bija cita u sugu
migeles, kas naviwsa vektori. kdzigi noverojumi ir veikti afi Polija, kur 70% no ie¥ktam
migelem tika noteiktas & Culicoides obsoletuObsoletussugu komplekss), bet 29.6%C-
punctatus(Pulicaris sugu komplekss) (6. imicolaLatvija [idz Sim nav konstata neviea
no ievaktiem paraugiem.

2007. gaal akivi lidojoSas mgeles tika nogrotas 1dz pat novembra beig, kadarpus
katim jau bija sniegs un nakts ¥jd temperaira bija samazijusies patitiz -5C. Savulrt
2008. gad pirmas migeles tika noerotas jau marta beig, kad vieim Latvija vél bija sniegs
un nakts temperata bija zemka par 0°C. Mgelu lidoSanas aktivites maksimums tika
noverots maija beigs, junija sskuma un augudt (3. attls). lesgjams, ka mainoties konita
gada klimatiskajiem apailiem, Sie maksimumi vardb noladiti laika. Sganija C. obsoletus
maksimums tika narots jilija, bet jau augustSo mgelu skaits bija iesrojami samazisjies
(4). Savulert Svei@ migelu aktivitates maksimumi naoti jalija (C. obsoletusun septembir
(C. imicolg (1).
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‘I:l Citi kukaini B Obsoletus sugu kompleks O Pulicaris sugu kompleks B Culicoides spp.

3. atels. Citu kukai nu un migelu sezorala dinamika
Figure 3.0ther insects and midges seasonal dynamic
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Latvija periods bez akti lidojoSam migelem ilga aptuventetrus ngneSus — aparam no
novembra beigm lidz marta vidum. Ja laika periods, kuresastop pieaugiss migeles ir
gamaks par viemijas ilgumu rudens sezainficétajiem atgremaiiem (govm, aim), tad no
jauna afistjusas migeles nevar infigties ar wrusu un i attistiba tiek partraukta. Ziks neles
slimibas vruss aiis var sagladties vaieik ka 50 dienas, liellopos — vak ka 100 dienas (5).
Tatad Latvija var lat potencils virusa izplaiSaras resions, jo silto ziemu & periods bez
pieaugudm migelem var it nepietiekosi ilgs, lai gtrauktu \rusa afisttbu un izplatbu.

SECINAJUMI

1. Latvija konstagtasObsoletusun Pulicaris sugu kompleksu maeles, kas ir potendie zilas
meles virusa arnesji.

2. Migelu lidoSanas aktivite norota no martaitiz novembrim ar maksimumu maija besg
un janija sskuma un augusi.

LITERAT URAS SARAKSTS:

1. Cagienard A., Dall’Acqua F., Thur B., Mellor P.S., Denison E., GrioStark K.D.C.
2004. Bluetongue surveillance in Switzerland in 2003: a serological atnelogical
survey. Vet. ltal., 40(3): 133-136.

2. Goffredo M., Meiswinkel R. 2004. Entomological surveillance of bluatenip Italy:
method of capture, catch analysis and identificatio€walicoidesbiting midges. Vet. ltal.,
40(3): 260-265.

3. Mellor P.S. 1996Culicoides vectors, climate change and disease risk. Vet. Bull,. 1996.
66: 301-306.

4. Miranda M.A., Rincon C., Borras D. 2004. Seasonal abundarnCealiebides imicolaand

C. obsoletusn the Balearic Islands. Vet. Ital., 40(3): 292-295.

5. Takamatsu H.H., Mellor P.S., Mertens P.C.C. 2004. A potential overwigterechanism
for bluetongue virus — recent findings. Vet. Ital., 40(3): 456-461.

6. Zmudzinski J.F., Orlowska A., Smreczak M., Trebas P., Wijaszka Tcholsski L.,
Chobotow J. 2008. Distribution o€ulicoides species in Poland. Bluetongue Satellite
Symposium. Abstract book, 46 pp.

62



BRIEZU UN LIELLOPU METABOLISKO PROCESU UN GA LAS
KVALIT ATES IZPETE UN SALIDZIN AJUMS

INVESTIGATION AND COMPARISON OF DEER AND CATTLE

CROSSES BEEF METABOLIC PROCESS AND MEAT QUALITY

A. Jemdjanovs, D. Paeditis, |. Jansons, D. Ikauniece, B. Lujne
LLU ,,Biotehnolgzijas un veteriarmedianas ziatniskais instiits ,,Sigra”
Research Institute of Biotechnology and Veterinary Medicine ,,Sigy&’

sigra@lis.lv

ABSTRACT

Deer farming is quite a new animal husbandry branch developed im @t the year
1994. The aim and tasks of the investigation were to find out Geevys elaphysblood and
meat biochemical indices, to evaluate the diet value by invastigabf amino acids content
and to compare it with beef of cross LB x HE (Latvian brown amdetdrd). The
biochemical analyses of deer and beef of cross LB x RiHoifgissimus lumborunsamples
were carried out. Blood biochemical samples were detected maldger 2000-bicromatic
photometr System. Amino acids content was detected by Highupedggiid chromatograph
(HPLC), and intramuscular fat - by Soxlet methods.

Deer and beef blood biochemical parameters did not exceed phigsiblogrms. The
obtained results indicated that deer meat contained higher level of dssmmi@acids lysine
by 6.3%, threonine by 11.0%, valine by 14.1%, methionine by 2.5%, isoleuci@er %y
leucine by 13.1%, phenylalanine by 10.7% than beef of LB x HE crasst & nonessential
amino acids of deer meat had increased contents in comparison efithnb@muscular fat
content in deer meat was by 0.4% less than in beef. It can be cahfiloteobtained results
that deer meat is more dietetic than beef.

KEY WORDS: deer, beef, blood biochemical parameters, meat

IEVADS

Latvija briezkopba ir jauna netradiciaifa lauksaimnietbas nozare, kas strauji atis.
Patreiz Latvij ir ap 6000 briezu dzimtas Wnieki, kas izvietoti 50 briezuatzos Rc Valsts
agentiras Lauksaimniabas datu centrs Eim uz 2007. gada 1. jaaw Latvija parraudiba
bija 1047 staltbriezi 8 gampulkos un 316 dambriezi 4 ganpulkos. Latviji apzirita brieZu
audzSana notiek kops 1994. gada. To kootdBavvdas dzvnieku audztaju asocicija
(SDAA).

Strauji ir pieaugusi interese par briezuugaKa uzrada literatiras dati, briezu da ir
dictiska, ar augstu pratea kmeni, optinilu muskdaudu un taukaudu attide, augstu
mineialvielu saturu, zemu holesiaa imeni, ir iespjams, ka brieza das lietoSana uztapar
40 % samazina risku saslimt ar onkpsdam un par 30 % ar sirds slibam
(www.Briezi\Medibas_|lv.mht). Brieza ¢g@neizraisa algrskas reakcijasGda nepiecieSama
aterosklerozes profilaksei, un to rekomeodkura diabta slimniekiem.

Gdas uzturertibu liela méra nosaka neaizvietojamo aminablu valina, leiana,
izoleicina, treoina, metiomna, fenilalamna, lizna, histidna, triptofina Khtbatne.
Neaizvietojamo aminogkju daudzums ir augdts briezu gk, saidzinot ar liellopu ghu
(Jemdjanovs u.c., 2000).

Rec LLU ZI "Sigra” petijjumu datiem briezu dai, saidzinot ar LB govju ghu ir labaka
neaizvietojamo un aizvietojamo aminé@bju summas attigba atbilstoSi 0.63 un 0.61
(Jemdjanovs u.c., 2000).
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Masu Etijjumu nerkis: bija iz\ertét staltbriezu (@rvus elaphusmetaboliskos procesus un
gdas kvalitites aditajus un saldzinmat tos ar Latvijas kmas x Herefordas krustojumu liellopu
raditajiem.

MATERI ALS UN METODIKA

Lai spriestu par metaboliskiem procesiemivdieka organism jaizverteé to asins
biokimiskie @ditaji. Janem \&ra, ka brieziem asins bi@miskos &ditajus ietekng eédinaSana,
tureSana, fiziolgiskais sivoklis, ka ai kimiska imobilizacija ( Bubenik,1982 ).

Asinis anakem tikanemtas 14 (9 briezu lliem, 5 briezu ratém) 18-20 ngneSus veciem
kliniski veseliem staltbrieziem @vus elaphus)Vidgjais davsvars bija 130 kg. Paraugi tika
nopemti Latvijas briezu @tzos 2008. gada fekira, marta raneSos. Dwnieki tika
imobilizeti, pielietojot ketarnu, ksiloZznu (1:1,25), deva — 0,6-1ml.3 laf atSaujot.

Desmit LB x HE (Latvijas lna x Herefordas) I§rnu krustojuma 12 @neSus veciem
liellopiem asinispémam februart un mart viera no Gesu rajona zemnieku saimnibam. Visi
dzvnieki bija kliniski veseli, ar vidjo dzvsvaru 320 kg. & Latvijas datu centra datiem So
Skirpu krustojumu dwnieki ir plasi izplaiti Latvija. ZI "Sigra” petijjumi uzrada, ka Sol§rnu
krustojumu davniekiem ir vieni no labkajiem gdas bidkimiskajiem &ditajiem (Jemganovs
u.c., 2006).

Asinis bikimiskajiem izmeldjumiem tikanemtas biolgiskajos stobrios, k ai stobrhos
ar antikoagulantu EDTA.

Asins serum brieziem un liellopiem §ijam ALAT, ASAT, GGT, proténu, albuninus,
Ca, P, bilirubnu, holestanu, glikozi un triglicerdus notei@m ar bikimisko analizatoru
Hymalyser 2000-bicromatic photometr System.

Lai noteiktu ghas uzturgrtibu un &s bidkimisko sagvu, tika npemti (M. longissimus
lumborun) muskdaudu paraugi. Aminogbju saturu note@m ar Hight pressure liquid
chromatograph HPLC analizatoru, intramugkos$ taukus ar Sokslet metodi. Datu ajur
izmantopm statistikas metode — Mann-Whitney U testuciigjot iegatos datus, apkinajam
vidgjos raditajus un standartnovirzi.

REZULT ATI UN DISKUSIJA
Par metabolisko procesu norises gaitivizku organisr liecina to asins biamiskie
raditaji. PEc So &ditaju izmainam var spriest par @znieka vesabas sivokli kopuns.
1. tabula/ Table 1
Latvijas briinas x Herefordas (LB x HE) liellopu asins bi&imiskie raditaji
Beef Latvian brown x Hereford (LB x HE) blood biochemicalindices

Biokimiskie iditaji/ biochemical indices | Liellopi (LBXHE) *
Beef (LBXHE)
ALAT, U/l 14.6 +0.83 21.1
ASAT, U/l 56.1+2 77.75
GGT, U/l 13.4+2.23 8.45
Protans / protein, g/L 37.6+1.64 71.9
Albumini / albumin , g/L 22.88 £ 0.96 33.45
Ca / calcium, mmol/I 1.96 + 0.09 2.45
P / Phosphorus, mmol/l 2.33+0.05 2.0
Bilirubins / bilirubin umol/I 6.76 £ 1.25 7.35
Holesteins /cholesterol mmol/I 3.73+£0.45 3.3
Glikoze / glucose, mmol/l 2.76 £1.75 3.2
Trigliceridi / triglycerides, mmol/l 0.36 + 0.09 0.4

* International Species information System Physiological Refereatge¥-American Units
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Analizjot biokimiskos &ditajus asins serumn liellopiem (skat.l.tabulu), redzam, ka
gandiz visi raditaji atbilst fiziologiskapm normam, iznpemot proténu, kura imenis bija
ievérojami zenaks par normu. K zinams, jaund/niekiem seruma probea daudzums ir
mazks ka pieaugusSiem deniekiem. Misu izneginajuma ieklautie dzvnieki bija 12 ngnesSus

veci, kas natda, ka ir samazita proténa sintze, ko vagtu piepemt ka sekas nesabalaatai

édinasSanai.

2.tabula/ Table 2

Briezu (Cervus elaphupasins bidkimiskie raditaji
Deer (Cervus elaphuyblood biochemical indices

Biokimiskie iditaji/ biochemical Briezu buli / deer| Briezu nates / *
indices buck deer hind

ALAT, U/l 60.6 + 13.6 55.3+17.7 39
ASAT, U/l 104.8 + 40.1 100.9 + 34.8 67
GGT, Ul 75.5+62.2 56.7+£42,9 44
Protans / protein, g/L 74.2+12.9 85.2+4.0 60
Albumini / albumin, g/L 43.1 +6.8 451 +29 30
Ca / calcium, mmol/l 2.24+£0.5 1.75+0 2.25
P / Phosphorus, mmol/l 3.55+1.29 290+1.61 2.26
Bilirubins / bilirubin,umol/I 0.3+0.3 0.7+0.2 0.6
Holesteins /cholesterol, mmol/| 1.48 + 0,28 1.95+0.49 1.53
Glikoze / glucose, mmol/l 4.62 + 3.68 3.30 £ 1.48 8.96
Trigliceridi / triglycerides, mmol/l 0.66 +0.33 0.64 +0.22 0.24

*International Species information System Physiological Refereatges-American
Units (http://www.isis.org

Saidzinot misu [Etijjuma briezu asins serudriegitos datus (2.tabula) pa atsévé&n asins
biokimiskajiem parametriem aidiem pasSiem Wilson un Pauli (1983) iggjiem, nusu dati
ievérojami at&iras. Masu Etijumos glikozesimenis briezu mtém asins bija 3.30 mmol/l un
4.62 mmol/l - briezu biliem, turpret pec mingto autoru datiem glikozesnhenis brieziem bija
6.9 mmol/l. Savuit citi autori (Poljtak — Milas et.al., 2006) a#i§h albunmina Emepa
at&irtbas starp briezu dzimumiem — albwa imenis asins seruinbriezu natem bija
augsitks. Sie dati atbilst armasu @Etijuma konstagtajam alburina imenim asifs briezu
matem.

Saidzinot iegditos rezulitus ar datu fizes http://www.isis.org atsevigiem parametriem,
kas raksturo toimeni briezu asins seruinjasecina, ka kalcija, fosfora, bilirida un
holestema imeni bija lidzgi. Pargjie masu noteiktie parametri bija augkt, iznemot glikozi,
kuras TImenis bija zeniks, saidzinot ar datu #i.

Iz\ertejot biokimiskos Aditajus liellopiem un brieZziem, redzamas éedjamas at§iribas —
visi raditaji, iznemot bilirulinu un holesténu, brieziem bija augski, neka Latvijas biinas x
Herefordas§irnpu krustojuma da/niekiem.

Veicot ie@ito rezultitu saidzinaSanu, rodas zamas gitibas, jo literaira pieejamie dati
atbilst daZdu %irnu brieziem atirigos rezionos un apgklos. DZvniekiem bija atgirigi
edinaSanas un t@Banas apskli, kas pnem \era, saldzinot briezu un liellopu asins
biokimiskos &ditajus. Masu [Etijjumos ieditie asins biRimiskie &aditaji liecina par Latvij
audztu briezu norralu fiziologisko procesu norisi.

Turpnakos [Etijjumos iz\ertgjam staltbriezu un Latvijas bnas x Herefordas krustojuma
liellopu muskdaudu koppro@mu, & kimisko sagtvu un intramuskuaro tauku saturu.
Literatiras dati uzida, ka briezu mushaudi ir ar augstu protea saturu 23.7 %
(ww.fhfh.org/chapter-rs/Food-Banks/Venison%)isu @Etijumi rada, ka kopproi@a saturs
staltbriezu musKaudos bija 23.5%, krustojuma liellopiem tas bija 21.1 %, vai @tigar
1.4% zenaks. Tas natda uz staltbriezu muskaudu augaku dictisko \ertibu. Muskdaudu
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paraugos visasefitas aminoskbes (3. tabula) uzdija, ka brieziem ir augsks lizina saturs
par 6.3 %, argiims 13.8 %, aspamgskabe 15.6 % (p<0.05), glias 5.8 %, alaims 12.1 %,
valins 14.1 % (p<0.05), metiams 2.5 %, trecims 11.0 %, s@éns 13.2 %, glutainskabe 13.0
%, proins 9.3 %, izoleims 9.7 %, leits 13.1 %, tiroins 30.1 % (p<0.05), fenilalams 10.7
%, iznemot histidnu, kas bija par 34,7 % zéks, ka Latvijas bfinas x Herefordasldrnes
krustojumu liellopiem.
3. tabula / Table 3
Aminoskabju saturs briezu un liellopu (LBXHE) gala, g
Aminoacids content in deer and beef (LBXHE) meat, g

Raditaji Briezi Liellopi
Traits Deer (LBXHE)
Beef (LBXHE)
Lizins / Lysine, g 2.19+0.07 2.05+0.06
Histidins / Histidine, g 0.23+0.14 0.31+0.22
Arginins / Arginine, g 0.94+0.06 0.81+0.03
Aspargnskabe / Aspartic acid, g 2.04+0.16 1.72+0.10
Glicins / Glicine, g 1.2+0.05 1.13+0.03
Alanins / Alanine, g 1.73+£0.06 1.52+0.02
Valins / Valine, g 1.13+0.20 0.97+0.06
Metionins / Methionine, g 0.4+0.04 0.39+0.01
Treonns / Treonine, g 1.0+0.03 0.89%0.15
Sefins / Serine, g 0.98+0.10 0.85+0.04
Glutamnskabe / Glutamic acid, g 3.14+0.08 2.73+0.04
Prolins / Proline, g 0.86+0.005 0.78+0.01
Izoleicins / Isoleicine, g 0.92+0.04 0.83+0.05
Leicins / Leicine, g 1.53+0.10 1.33+0.02
Tirozins / Thyrosine, g 0.53+0.08 0.37+0.07
Fenilalanns / Phenylalanine, g 0.68+0.07 0.53+0.08

Iz\vertgjot intramuskudro tauku saturu muskaudu paraugos augkti to saturu uzdija
liellopu muskdaudi, briezu musKaudos tas bija 2.7 %, liellopu1ga8.1 %. Literalras dati
rada, ka intramuskato tauku daudzums g liellopiem Lielbritanija bija 6.5 % un brieziem
1.4 %( www.fhfh.org/chapter-rs/Food-Banks/Venison%).

No iepriekS mista izriet, ka briezu dga, saldzinot ar Latvijas hmas x Herefordas
krustojuma liellopu gia, satur augdku aminoskbju daudzumu un optiahakas to attietbas,
kas liecina par as lalmku uztunertibu un iespjam nodroSiat gdas padrétajus ar
augsteértigu produktu.

SECINAJUMI

1. Latvijas bfinas x Herefordasldrnes krustojumu liellopiem asins fimniskie &aditaji, ka
afi analogi &ditaji brieziem liecina par noralu metabolisko procesu norisi Wnieku
organismos.

2. Briezu musklaudi ir ar augaku kopprot@na saturu, optialaku aminoskbju daudzumu
un zenaku intramuskuro tauku Tmeni idz ar to 4 ir ar augstku dictisko \ertibu.
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GOVJU PIENA PRODUKTIVIT ATES LIMENA IETEKME UZ
STARPATNESANAS PERIODA ILGUMU
INFLUENCE OF COWS MILK PRODUCTIVITY LEVEL ON CALVIN G
INTERVAL

Jonkus Daina, KairiSa Daina

LLU Lauksaimnietbas fakulite, Agrobiotehnolgijas institits, Latvija
Institute of Agrobiotechnology, Faculty of Agriculture LUA, Latvia
Daina.Jonkus@llu.lv

ABSTRACT

The aim of the investigation was to analyse the influence of ool productivity on the
length of the calving interval (Cl) in dairy cows on the teagland research farm “Vecauce
of Latvian University of Agriculture, and to find out the optimum calvimgrval in cows of
different productivity level. During the period of time from 2002 to 20974 cows were
examined. The average age of cows was 2.6 lactations, and thgeawalk yield was 5489.2
kg per lactation with fat content 4.36 % and protein content 3.26 % te 6667.1 kg of
energy corrected milk (ECM). Milk productivity influenced the @i.cbws with 800 kg milk
yield, a longer Cl was observed, namely 503.6 days, while in cows withkg0&f0milk yield
Cl was 369.9 (p<0.05). In cows with the highest productivity level sdrgice period was
longer — 221.9 days, and the number of insemination times were more (8.9) toavs with
a lower productivity level (p<0.05). Evaluating indices of reproductioth productivity, it
was stated that there is a positive correlation between ECMCafre0.613) as well as ECM
and service period (r=0.612, p<0.01). The highest productivity of one IQd&/Kg) was in
cows with IC up to 365 days.

KEY WORDS: cows, milk productivity, calving interval

IEVADS

Pedgjo 20 gadu laik, pateicoties efektam selekcijas programam, uzlabotientdinaSanas
un saimniekoSanas Eksimiem, slaucamo govju piena produktwt ir ieverojami
palielinajusies. Kapinot govju produktiviiti, piensaimnieki pasaglun ar Latvija sastopas ar
govju atrazoSanas pr@pham.

Galvenais raciaitas saimniekoSanaaditajs ir iegitas naudas daudzums no govs @ad
nevis lak&cija. Tade] svaigi ir ain garampulka atrazoSanagditaji: cik atri govs apaulpjas.
Vacu ziratnieks Gossens (2003) noskaidrojis, ka govs lezrtyas periodsitiz 85 dieam ir
izdevigs, bet katragkana diena nes 2.50 eiro zatjdmus.

Petijuma merkis: analiZt govju piena produktivites ietekmi uz starpatnesanperioda
ilgumu un noskaidrot dada produktiviites imepa govju optinalo starpatneSas perioda
ilgumu.

MATERI ALS UN METODES

Retijumam izmantgm LLU MPS ,Vecauce” daida vecuma Latvijas bnas %irnes
govju produktiviites un atrazoSanagdrtajus. Govis atnesas laika posra no 2002. idz
2007. parraudZbas gadam. Datuabes veidoSanai izmantop v/a ,Lauksaimnietbas datu
centrs” (LDC) un MPS "Vecauce apraudZbas infornaciju par 2559 nosgtam lak@cijam.
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Lai anali£tu piena produktiviites imepa ietekmi uz govju starpatneganperioda (SAP)
ilgumu apviengm izslaukumu, tauku un olbaltumvielu satuaditajus enegétiski korigéta
piena daudzum(EKP), izmantojot &u formulu:

[(0.383* tauku %)+ (0.242* olbaltumvelu,%)+ 0.7832

EKP = izslaukumg
314

Retijjumu veiam pec 1. tabud dofas stemas.
1. tabula/ Table 1

Pétijuma shema / Research scheme

Grupa / Group EKP / ECM, kg n
1. Lidz 5000 1091
2. 5001 - 6500 754
3. 6501 - 8000 426
4. 8001 un > 288

No govju atraZzoSanasdfitajiem analizjam: starpatneSas periodu (SAP), serviss periodu un
cietsaives periodu diets, ki ai apgkloSanas reizu skaitu.

Lai analiztu EKP daudzumu vi@nakcijas diefa, sagrupjam nostgtas lakacijas cetras SAP
grugas: 1.- idz 365 dieam, 2. - 366 - 400, 3.- 401 - 435, bet 4.- 436 vairik dienas.

legito datu anake izmantofim aprakstass statistikasaditajus — vicjo aritmetisko un vidja
aritmetiska reprezeriicijas Kudu (standartkidu). Lai noteiktu sak#dvu cieSumu starp izslaukumu
(x pazme) un atrazoSanagiftajiem (y pazme) izmantgjm korehcijas anaki.

REZULT ATI UN DISKUSIJA
LLU MPS ,Vecauce” govju gampulka laika period no 2002. — 2007. gadam izmantotas 974

govis. Victjais vecums bija 2.6 laktijas, bet vidjais izslaukums laktija - 5489.2 kg piena ar
tauku saturu 4.36% un olbaltumvielu saturu 3.26%s Keva 5667.1 kg EKP. Izslaukumam
26.7), par ko liecinai aninimalais un maksiralais izslaukums

verojama liela maitba (S% =
petijuma laiké (2067 un 15069 kg).

Analizjot dazdu produktiviites imenu govju starpatnesas perioda ilgumu noskaidéopn, ka
palielinoties govs produktivtei attie@gi palieliras at SAP (2. tabula).

2.tabula/ Table 2

Pétijuma grupas govju videjie atrazoSanas aditaji
Average reproductive indices

Grupa| EKP, kg/ n SAP, dienas Servis ApsekloSanas Cietstve,
/ ECM, kg Calving periods, reizes / dienas / Dry
Group interval, days dienas/ | Insemination| period, days
Service index
interval, days
1. Lidz 5000 | 1091 369.9+1.21| 73.4+1.67 1.6+0.04 74.3+0.87
2. 5001-6500 | 754| 402.2+1%6[ 107.9+2.3P | 2.2+0.06° | 74.9+1.12°
3. 6501-8000 426 430.5+3.93| 142.9+3.79 | 2.6+0.09° 79.4+1.56°
4, 8001un>| 288 503.6+5.69] 221.9+5.83 | 3.9+0.19" | 88.7+2.1F

a;b;c;d;

(p<0.05)

69

- atrazoSanasaditaji ar dazdiem augSrakstiemiliski atkiras daZda produktiviites imega godm




Pirmaj produktivitites grug govju SAP bija 369.9 dienas, kas atbilst akairautoru literatra
noraditajam optinlajam SAP garumam no 36#lz 385 dieam (Smith, 1994, Opsomer, 1996).
Savukirt ceturtag augstproduko govju grug SAP sasniedza \ifl 503.6 dienas.

StarpatneSas perioda ilgums ir tieSi saitd ar govs bezgsribas, jeb servis perioda
ilgumu. Retijuma noskaidrojm, ka pieaugot govju produktidiei palieliras af bezgfisribas
dienu skaits lakicija. Pie zeraka produktivitites imepa nowErojam tris reizesisaku
bezgisribas laiku, K pie augsika, attieGgi 73.4 un 221.9 dienas. Na var seciat, ka
pieaugot piena produktivtei ir vérojamas govju ag&loSanas un jaunasigribas iestSaras
probkmas.

Rec atneSazs, vickji 11dz 10, 12 lakicijas nedlai, govm biezi no¥ro negaivu enegijas
bilanci starp babas unpem3anas $ju un enegijas patrinu uzturei un piena razodanai. 5aj
laika govim Verojami straujikermena masas zudumijdz ar to pirma mekkSarzs reize var
aizkaeties (Butler un Smith, 1989; Gillund u.c., 2000,13s 2005). Apsekojot vaiikus
takstoSus gaampulku, ziratnieki noskaidrojusi, ka gamn ar izslaukumu rob@g no 6300 kg
Iidz 6800 kg ar pirmoékloSanas reizi gisriba iesijas 52%, bet ar izslaukumu virs 10.000
kg tikai 38% gagumos (Nebel, McGilliard, 1993). Noskaidrots (Dori, 1986), ka tigesn
rezuléaits ir apskloSanai starp 60 — 100 diencpatneSaks. Pagarinoties bezggribas
periodam, pagarksies ar laktacija un palielirasies iegtais piena daudzums laktja. Toner
dienas vidjais izslaukums laktija bas mazks. Reguiri pagarinot bezgisribas periodu,
ieguto tdu skaits govs mwa samaziasies. Ekonomiski izdags un dazvnieku dabiskam
vairoSaas ritmam atbilstoSs ir bezggribas periods no 80 — 85 din (Jahne, 1985;
Lotthammer, 1994). Latwvij 2007. gad parraudZba esoSo govju viglais servis periods bija
131 diena, kas i@vojami parsniedz ¢lamo.

Noskaidraim, ka palielinoties govju EKRrhenim lakécija, attiedgi pieaug ar sskloSanas
reizu skaits. Btijjuma go¥m ar izslaukumaimmeni idz 5000 kg vidjais apskloSanas reizu
skaits bija 1.6 reizes. Savartk govim ar produktiviites imeni virs 8001 kg, vigais
apskloSanas reiZzu skaits bija 3.9.

RFetfjuma iegitie atrazoSanas adiitaji  butiski atkiras (p<0.05) goim ar daZdu
produktivitates imeni laktcija. Lidzigi secirmjumi izdafti ar citu autoru (Platen et al. 1995,
Markusfeld et al. 1997, Arbel et al. 2001) darbos.

Nowrojam, ka starp EKP daudzumu lagifa un SAP pagi poziiva sakaba, par ko liecina
EKP un atrazoSanaaitaju pozitvie, statistiski nomigie korehcijas koeficienti (1. agts).

Ta starp EKP un SAP bija vifl cieSa sakaba r=0.613,apat la starp EKP un servis periodu
r=0.612. Starp EKP un agldoSanas reizu skaitu r=0.425 (p<0.01).

Sakaibu starp izslaukumu (x paze) un SAP (y pame), var raksturot ar sekojoSu regresijas
liknes vieadojumu: y= 0.0201x + 294.1 (1. &#). Regresijas koeficients y=0.020dda, ka
laktacijas produktivistei, pieaugot par 500 kg, SAP pagasies par 10.05 diam.

Arzemju autoru @ijumi pieadijusi, ka SAP 365 dienas ir ne tikai govju fizigisko
procesu norises, betiggovju ekonomisk izdeMguma &ditajs, kas saists ar piena razoSanu,
dzivnieku baroSanu, teganu u.c. (Washburn, 2005). Galvenieailenmi piena lopkofba ir no
parstradei pardota piena daudzumaj sasiva un iedta tela.
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y = 0,0198x + 295,25
R’ = 0,291 ° °

StarpatneSas periods, diefs/ Calvin interval,

2000 4000 6000 8000 10000 12000 14000
EKP, kg/ ECM, kg

1. attEnerggetiski kori géta piena un starpatnesa#is perioda sakatba
Figure 1.Correlation beween energy corrected milk and calving irgrval

Aprekinot videjo EKP daudzumu un SAP ilgumu néglas lak&cijas (3. tabula) redzams,
kaisakais starpatnesas periods - 340.4 dienas bija 75 Rdtam, kuias vidgji ieguva 6963.2
kg EKP.

3. tabula/ Table 3

Vidgjais EKP piena daudzums un SAP daidu izslaukuma grupu godm
Average amount of ECM and calving interval of different cowgroups

Produktiviites imenis/ Productivity level, kg

Lidz 5000 5001 - 6500 6501 - 8000 8001 un >
EKP/ | SAP/| n EKP/ | SAP/| n EKP/ | SAP/| n EKP/ | SAP/| n
ECM Cl ECM Cl ECM Cl ECM Cl

4108.3| 342.6 609 | 5499.5 346.6| 216 | 6963.2 340.4| /5 | 8699.8 350.1| 14

4232.5| 380.4 272 | 5587.3 381.9| 207 | 6980.9 381.4| 104 | 8629.1 384.7| 21

4301.6| 414.8 128 | 5552.4 417 | 142| 6983.6 415.9| 69 | 8948.3 421.2| 45

4383.5| 468.1 82 | 5740.5 476.2| 189 | 7006.9 502.9| 178 | 9343.7 503.6| 288

Produktiviites grup ar EKP virs 8001 kg SAP bija par 9.7 dien gagks, ka treSaj
produktivitates grug. Pie kam Sap lak&cijas ieguva arpar 1736.6 kg vaik EKP.

Gatgko (503.6 dienas) starpatnedamperiodu nogrojam 288 nosigtam lak@acijam, kuias
vidgja produktivitite bija 9343.7 kg EKP.

Pagarinoties SAP intettam atbilstoSi pagarits af laktacija un palieliris lak&cija iegatais
piena daudzums, tamnparrekinot izslaukumu uz vienu ladtijas dienu vidji tas bija mazks
ka sasinata SAP gaguma (4. tabula).

Augstka videja produktiviate diennaldt visos produktiviites imenos nowrota gowm,
kuram starpatneSas intenals bija idz 365 dieam (no 12.01dz 24.9 kg), savuikt zenikais
Sis |aditajs bija pie SAP virs 436 diam (no 9.41dz 17.6 kg).
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4 tabula/ Table 4

Diennakts izslaukums atkaiiba no dazida produktivit ates imena un SAP
Daily milk productivity depending on the level of producivity and calving

interval
SAP/ Cl Produktiviites imenis/ Productivity level, kg
Lidz 5000 5001 — 6500 6501 - 8000 8001 un >
Lidz 365 12.0 15.9 20.5 24.9
366-400 11.1 14.6 18.3 22.4
401-435 10.4 13.3 16.8 21.2
436 un > 9.4 12.1 13.9 17.6
+/- ar optinalo -2.6 -3.8 -6.6 -7.3

Mazko produktivitites starfbu diennakt starp optinilo 365 dienu SAP un gako SAP

noverojam goum produktiviaites grug lidz 5000 kg, samazijums bija tikai 2.6 kg.
Savulkart lielako produktivigtes starfou diennaldt starpisako un gafiko SAP no¥rojam
govim ar augsiko produktiviites imeni lakficija — minus 7.3 kg.

SECINAJUMI

1.

Piena produktivittes imenis noggta lakiacija ietekntja starpatnesas perioda ilgumu.
Govim ar lakacijas produktivigti virs 8000 kg, nosrojam batiski gaaku SAP periodu
503.6 dienas,a&govim ar lak&cijas produktiviti [Tdz 5000 kg — 369.9 (p<0.05).

Govim ar auggtko produktiviaites imeni bija lutiski gafks servis periods - 221.9
dienas un liglks apskloSanas reizu skaits - 3.9 govim ar zemku produktiviates
limeni (p<0.05)

Izveértejot produktivitites imepa sakaibas ar atrazoSanamiitajiem, konstagjam vidgji
cieSu pozivu korehciju starp EKP un SAP (r=0.613) un EKP - servisiquir
(r=0.612). Miretas korekcijas ir statistiski naimigas (p<0.01).

Augstika produktivitite lak&cija (9344 kg EKP) grojama pie pagarita SAP (503.6
dienas), savultt augsiko produktiviti uz vienu SAP dienu (24.9 kg) uaziija govis,
kuram SAP bijaidz 365 dieam.
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MORFOLO GISKAS IZMAI NAS TIEVO ZARNU G LOTADA
ASINOJOSAS KUNGA CULAS EKSPERIMENT ALA MODEL i
THE MORPHOLOGICAL CHANGES IN THE MUCOSA OF THE
SMALL INTESTINE IN AN EXPERIMENTAL MODEL
OF BLEADING STOMACH ULCER

Mara Kalnipa, Olga Korolova

Anatomijas un histolgijas katedra, LU Medioas fakulite, Latvija
Department of Anatomy and Histology, Faculty of Medicine LU, Latvia
mara.kalnina@Iu.lv

ABSTRACT.

The cytological changes of enterocytes and macrophages in fieene@ntal animals have
been examined. The aim of this experiment was to create &mitoalative to a clinial case
of the chronic bleading of the human stomach ulcer. Perl's redatisrbeen used for the
detection of iron. The localization of macrophages and the intensity of Perl’s pgs#rudes

in the enterocytes and the macrophages has been examined. The poealation between
the deposits of iron in the enterocytes of experimental animals and human was not found.
KEY WORDS: iron metbolism, enterocytes, macrophages.

IEVADS

S petijuma nerkis bija eksperimest ar davniekiem izg@tit citologiskas prmainas
divpadsmitpirkstu zarnasl@adas enteratos un makrafgos, saigba ar nmakslgi ievadtam
asinm davnieku gremoSanas traktTas tika veikts, lai izatétu enterottu un makrodigu
lidzdaibu procesos, kas rodas slimniekiem gremoSanasnsistasioSanas gaglmos. Lai
sasniegtu So amnki, tika analiZts makrofigu novietojums #rkstina, ka af dzelzs granulu
izvietojums un intensite karkstinu makrofigos un enteratos.

MATERI ALS UN METODIKA

Eksperiments tika veikts ar 2altagm laboratorijas Zudm un 8 jiras d@icipam. Visiem
laboratorijas diniekiem eksperimenta gaitveica daidas daribas, kas modghk lidzgu
stavokli, kads rodas slimniekiem ar asjo&m kupga vai divpadsmitpirkstu zarn&alam.

Dzvnieki tika sadati 4 eksperimenlas un 4 kontroles grag. | eksperimenta grapé
laboratorijas Zurkm kupgi ar zondi tika ievaiias ar @trija citratu apstiidatas asinis. |
grupai - 5 zurkkm - 20 dienas deva sabalansuzturu, no kura bija iz&jta dzelzs, ar noku
izsaukt dzelzs defita aremiju, pec tam kuwgi ar zondi ievafja ar ratrija citratu apstidatas
asinis. Il grupai - 5 zugm - aff lai radtu dzelzs defita argmiju, vairakas dienas veica
atkartotu aspu nolaiSanu un g tam kuwgi ar zondi ievafjla ar ratrija citratu apstidatas
asinis. IV grupai — 6iyas d@icinpam - ast@as reizes agktoti ievadot 0,5 ml 0,1% histama
Skidumu, izsauca aku divpadsmitpirkstu zarnas aejoSucilu rasanos.

Laboratorijas zurku kontroles gam (kata grum 2 davnieki) veica tikai antikoagulanta
vai aff tikai zondes ievadanu. Rdgjai IV dzivnieku grupai — 2gras @icinpam - ast@as reizes
atkartoti ievadot 0,5 ml 0,1% histama &idumu, tika izsaukta a@ka divpadsmitpirkstu zarnas
¢ulu veidoSaas.

Materéls histolgiskiem g@Etijumiem tika nemts no dwnieku divpadsmitpirkstu zarnas
sakuma ddas. No i tika pagatavoti histofpskie parskata prepati, ka ai veikta Perlsa
reakcija tisvertigas dzelzs pieadiSanai.
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REZULT ATI UN DISKUSIJA

Visas eksperimenta grap, divpadsmitpirkstu zarnadogadas enteratos \aju pozifivu
Perlsa reakciju n@voja, galvenokrt barkstinu apilalas ddas. Da&das intensittes pozitva
Perlsa reakcija tika atrasta makigds, kuri ar atradis dotadas saistaudosatkstinas apikila
gak.

Makrofagos visvaiik granulu bija | eksperimeiija grum. Vidgjas intensiites reakcija
makrofigos bija ¥rojama Il un lll eksperimealaja grupa. Visas cetras kontrolgrugs Perlsa
reakcija bija negata. Kvantitaivas Perlsa reakcijaskeSanas rezudti atspoguloti 1.tabui

Eksperimenta deniekiem bija rakstigas #kas, daZda izntra, dzelzi saturoSas granulas,
kas atrads enterottu citoplazm virs kodola (1.att.). Granulu izvietojumditlski atiras no
dzelzs novietojuma enterdos cilveku tievo zarnu pptada, kam noeroja ashoSanu
gastrointestiala trak@é (1). Siem slimniekiem @s nowrojam izteiktus tfsvertigas dzelzs
sakopojumus enterda apikalajos galos — zanzem mikrolarkstinam (2.att.). Loti lidzigu
morfologisku ainu nogro slimniekiem ar hemohromatozi (2,3,4). Skaidrojunidas
pamdibai var saigt ar atradm literatira: transfizijas siderozu gapima dzelzs depat ir
analogi, k& citam dzelzs metabolisma slibam (5). Bet davnieku tie\as zarnas enterttos
dzelzs sakopojumi, ie8@ms, ir saisti ar fiziologiskajiem dzelzs uz&Saras procesiem,at
deporgSanos ferina un \elak sekojoSu dzelzs jonu eksportu ar ferop@tpaidzibu, lai
saisttos ar plazmas transfau (6).

Eksperimenta ankis bija modeit hroniski asiojosu ¢ulu, vienlaikus veidojot dzelzs
deficita aremiju. legitie rezultiti liecina, ka trsvertigas dzelzs sadalms davnieku
enterottos nav identisks ciBka enterottiem

Pregji atradumiem enterams, makroigi eksperimenta deniekiem un cilku tievo
zarnu gotadas saistaudos gan izvietojuma, gan dzelzi saturoSo granulu dauzinarbga
Iidzigi - jo izteiktika bija pozitva Perlsa reakcija entergs, jo liekks skaits makragu ar
lielaku granulu daudzumu atrasl karkstinu virsotre (1). Atkiriba no J.Dullman et al. (7)
petijumiem, kur dzelzs bija atrasta plazimmos, kas lokaligjas karkstinu bazlas ddas
saistaudos un starp krjpt un kur makrafgi nesatwja dzelzi, nisu Etjumos poziiva
Perlsa reakcija tika n@wta enteroitos un makrafgos larkstinu apikilaja gak.

Zinams, ka makrdafgi aktvi iesaisis dzelzs metabolisim produ€jot feritinu, kas pc
jaurakiem datiem ir sigiimelekula ar ininregulatora funkciim (8). Dzelzs izdasanu no
makrofigiem kontroté feroporins, kura aktiviite savukrt ir atkafiga no plazra esod
hepsidna, kas veidojas aks.

Savulart ar dzelzi bagtu makrofigu atraSafs, galvenokrt, barkstipu virsotre, batu
skaidrojama ar izteiktu asins kagih tiklu Saj rajora.

1.tabula/ Table 1
Perlsa reakcijas kvantitativais izwertgjums eksperimenta un kontroles denieku grupas
The comparison of Perl’s reaction in the experimeratl and the control
animal groups

Objekts/object | 1K | I 1IIK [l 1K [IV IVK
Makrofagi/ | L., g |44 0 |4+ 0 |4+ 0O
macrophages

Enterodti/ 0 0 4 0 + 0 + 0
enterocytes

| — IV eksperimenta grupas; IK—IVK kontroles grupas
| — IV experimental groups; IK — IVK control groups
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l.at€ls. Vidgjas intensitates pozitva Perlsa reakcija balto Zurku divpadsmitpirkstu

zarnas dotadas makrofagos un difizi izkaisitas dkas trisvertigas dzelzs granulas
enteroatos (Il eksperimenta grupa)

Figure 1. The Pearl's reaction of medium intensity in the dudenal mucosal
macrophages and diffusly scattered tiny iron granws in the enterocytes of the
experimental white rats.

2.attls. Poztiva Perlsa reakcija cileka divpadsmitpirkstu zarnas barkstinas enterogtos
un makrofagos asnojoSaséiilas gadjuma

Figure 2.The positive Pearl’s reaction in the enterocytes ahthe macrophages of human
duodenal villi in a bleading ulcer.
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SECINAJUMI

No petijuma rezulitiem izriet, ka Perlsa reakcijas inteattun dzelzs granulu sagjama
raksturs enteratos un makrafgos divpadsmitpirkstu zarnaslotida eksperimenta
dzivniekiem un cilekam neuzida tieSu saifibu. Uzskaim, ka So at§ribu izskaidrojumam
ir nepiecieSamialaki petijumi.
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PH RADITAJI SPUREKLT UN GLUMENIEK A DAZADA VECUMA
KAZ AM ZIEMAS PERIOD A
THE INTRARUMENAL AND INTRA-ABOMASAL pH INDICES IN
GOATS OF DIFFERENT AGES IN WINTER PERIOD
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Prekiniskais institits, Veteriirmedianas fakulite, Latvija
Preclinical institute, Faculty of Veterinary Medicine, Latvia
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ABSTRACT

The objective of this study was to determine intraruminalirina abomasal pH changes
in the relationship with animal age and nutrition.
Twenty seven goats at the age between ten and fourteen month hanhgeaiglings aged
between two and three month were used in this study. Chronical ruerethadbomasal
fistules were operated in all animals. To determine intranamand intra abomasal pH,
potenciometrical intragastric pH-metmpethods were used, two-electrode pH probe was
installed in animals via ruminal and abomasal fistule.
It was establish that:

e The feeding of hay, fodder and carrots together in 10 — 14 mormtlgoats causes a
small increase in the rumen pH - 7.6 — 7.7 in the mornings befamdeeomparing
with a pH 7.2 — 7.5 after hay and fodder or feeding with hay and carrots.

¢ In adult goats the level of acids in abomasum before feeding in dneing was
comparatively low - pH 4.2 — 4.6. The highest level of acids — the |quést 3.1 —
3.2 was established in goats in the third and fourth feeding hdter-hay and fodder
and after hay and carrot feeding. Also, in yeanlings afterrigedispecially after the
third hour the level of acids in abomasum was comparatively high pH 2.2 — 2.3.

e In two—three months old yeanlings at 6:00 o’clock in the morning wawer intra-
abomasal pH 3.2 — 3.4, i.e. higher acid level in the abomasum befedend
comparing t010-14 months old goats.

KEY WORDS: goats feedingntrarumenal and intraabomasal pH

IEVADS

Zinams, ka atgremajdzivniekiem spurela funkcioralo procesu norisloti bitisks @aditajs
ir intrarumenla reakcija (Smith, Sherman, 1994; Kitamura et al., 2003). No ipién&
spureki daudzjada zina ir atkafgs gaistoSo taukgkju spektrs. Piadits, ka, davniekus
pamai &dinot ar sienu, spurék pH ir 6.8 — 7.2imen un dazas stundag€@édinaSanas tas
var swrsfities tikai 0.3 pH robess, turkbt no gaistoSam taukskibém spureki parsvaa
veidojas efiskabe (Kohler et al., 1997; Carvalho et al.,2003)Mbiekiem iZdinot graudus,
t.i. cieti saturosSu b@bu, spurela pH ir tendence pazenaires idz pat 5.6 — 6.0ienim.
Savukirt, edinaSars izmantojot daudz cukuru saturoSu ibas idzelu, piengram, bietes,
spurelfa pH var pazemiiies pat idz 5.2 — 5.6imenim. $dos gagjlumos go¥m spureki
parsvai veidojas propionglbe un sviestdbe, bet iegrojami pazemias etkskabes
daudzums (Carvalho et al.,2003).

Jatame, ka ir fEtita intragasttia pH dinamika them agrinaja postnailaja ontgzerezeé un
pa@ditas pH izmajas Siem dwniekiem saigba ar tdu vecumu unedinaSanu (llgaza,
Birgele, 2005; llgaza, 2007).

Kas attiecas uz glumenieka funkdtm stavokli atgremoijdzivniekiem, ipaSi frejas
periodi no piena izdinaSanas uz rupjo bdmu, literatira akcengts, ka divus réneSus vecus
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telus barojot kK pieaugusus atgrenapdzivniekus, glumenieka satura pH gjdir 2.4 limern
(Kohler et al., 1997). Uzswts, ka Rudas baibas tdzeHu un baroSanas reda ieeroSarn
teliem parejas period uz rupjo baibu palielina tiem iesganiibu saslimt ar glumeniekailu
(Holtenius, 2000; Martens, 2000; Van Winden et al., 2002).

Diem#l pétijjumu par kamga funkcioralo stavokli kazam ir Joti maz un datus par
intrarumenlo un intraabomaito pH dinamiku kazm saisiba ar davnieku vecumu un
edinaSanu mums atrast neizdesv

Muasu § darba markis bija noskaidrot intraruméta un intraabomaita pH izmahas kazm
saisiba ar to vecumu ugdinasanu.

Petijuma uzdevumi: 1. Noskaidrot 10-14 emeSus veam kazm intrarumealo un

intraabomazlo pH dinamiku pirms unge 0.5 kg spkbaibas un 1.0 kg sienagp 1.0 kg

siena un 1.0 kg busku, ki ai pec 0.5 kg spkbaibas, 1.0 kg siena un 1.0 kg bamk

izédinaSanas.

2. Noskaidrot intrarumeito un intraabomai#o pH dinamiku divus-is nmeneSus veciem
kazleniem gEc 2.0 litrus kazu piena un 0.5 kg sien&inaSanas.

MATERI ALS UN METODIKA

Retijumam izmantotas 27 desmiitlt cetrpadsmit ranesSus vecas kazas un astivus—tis
meénesSus veci kazhi. Dzivnieki pamai edinati atbilstoSi profesora J.Spfa izstadatajai
€dinaSanas stmai (Spiizs, 1996, 2005). Visieméefjuma ieklautiem dzvniekiem tika
ieopettas hronisks spureka un glumenieka fistulas. Intrarundéh un intraabomaita pH
noteikSanai pamat izmantopm potenciometrisko intragasto pH-metrijas metodi,
divelektrodu pH — zondi dezniekiem ievadot atti@gi caur spurela un glumenieka fistam.

Retijjumus visiem dwniekiem g@kam pulksten 6:00 noita pirms fta &dinaSanas un
turpingjam septhas stundas nagraukti idz pulksten 13:00, izmeddanas laik ieklaujot
dzivnieku eédinaSanu pulksten 6:15 nata. AtbilstoSi @gtjjuma uzdevumiem asio 10 — 14
menesSus veci dgnieki vismaz septias dienas divas reizes dietika ¢dinati ar 0.5 kg
spekbafibas un 1.0 kg siena, astalzivnieki saéma 1.0 kg siena un 1.0 kg barki un 11
kazas divas reizes di@sayema attietgi 0.5 kg spkbaifbas, 1.0 kg siena un 1.0 kg bamk.

Funkcionlos izmekEjumus Siem dzniekiem akam desmitaj diers. Divus—tis nEnesus
vecos kaZinus divas reizes dianédinajam ar 2.0 litriem kazas piena un 0.5 kg siena.
Vispirms no spaii$a kazténiem izdzirdirgjam pienu @c tam ded@m sienu.

Katram dzniekam gtijuma cikk tika veikti vismaz cetri - pieci atlrtoti kupga
funkcioralie izmekkjumi. Kopuna veikti 169 izmekdjumi. Intragastilas pH metrijas laik
dzvnieki praktiski diskomfortu neizjuta, jo tie \&a brivi &st, atgremot un gél. Dzivnieku
tureSanas apskli pétijjuma laika visiem davniekiem bija identiski.

Datu statistisko apatti veiam ar MC Excel programmas padibu. Lai konstratu likni,
kas atspodww pH dinamiku glumeniek un spurekl izmekkSanas laik attiedgi grupas
dzivniekiem, apgkinajam vidgjo aritmetisko \ertibu un standartnovirzi katra elektroda #écp
piecpadsmit miatem fiksétajam pH \ertibam.

REZULT ATI UN DISKUSIJA

Spureka un glumenieka pHaditaji 10-14 neneSus veam kazm pirms un pc 1.0 kg
siena un 0.5 kg sgbaifbas izdinaSanas atspogoti 1. at€la.
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1. at&ls. Spurekla un glumenieka pH 10 — 14 @neSus vegdm kazam pirms un péc siena un
spekbaribas iZdinasanas

Figure 1.Intrarumenal and intra-abomasal pH in 10 — 14 montts old goats before and after hay
and fodder feeding

__ pH I elektroda lokafdicijas viet (vid. raditaji, T - standartnovirze)
pH at the place of electrode lefage indices, standard deviation)
pH Il elektroda lokalizcijas viet (vid. raditaji, + - standartnovirze)
pH 1l at the place of electrodéaVverage indices, standard deviation)
1 uzsik davniekuédinaSanu (start the animal feeding)

Ka redzams, noita pulksten 6:00 — 6:15 pirms kazdinaSanas visiem dzniekiem pH
spureki svarsfijas 7.4 — 7.2imen. Edot un filit pec éSanas spurélt pH $ika pazemiaties un
pulksten 8:00 tas sasniedza 6.3— Grhehi. Rc tam pH &ditaji spureki pakapeniski
paaugstifjas, sestaj, sepitaja stundi sasniedzot pH 7.0 — 7.2 t.i. apam @du pat pH
Iimeni, k& pulksten 6:00 pirms kazidinaSanas (sk.1. a&flu).

Kas attiecas uz glumenieka pktiitajiem Siem dazvniekiem, tad redzam, ka nda pirms
¢Sanas kaun glumenieka pH bija 4.5 + 0.8 zondes | elektroda lokeifias viet un 4.2 + 0.3
limer — attie@gi Il elektroda viei.

Dzvniekiem, gkot &st, pirmaji stundi glumenieka pH tikaloti nedaudz pazemijas, bet
pulksten 7:00, tas irakot ar otro izmelkdjuma stundu, pH glumenieékkrasi pazemifjas,
sasniedzot zeako fimeni — pH 3.2 £ 0.3 | elektroda lokaldjas viet, bet attietgi 3.3 £ 0.3
Il elektroda vied. Sada saidzinoSi zera pH imen (augsi skabes tmert) glumenieka vide
kazam pec nta édinaSanas not@jas apndram divas stundas — no pulksten 8:@f¥110:00.
Tad intraabomaitais pH @ka viennerigi nedaudz paaugstties lidz sepittaja pécedinaSanas
stundi tas sasniedza 3.8 £ 0.Bnkni | elektroda lokalixijas vieti un 3.6 £ 0.31meni -
zondes Il elektroda vigt

Spureka un glumenieka pHaditaji 10-14 nenesSus veam kazm pirms un pc 1.0 kg siena
un 1.0 kg burknu izedinaSanas paditi 2. at€la.
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2. attels. Spurekla un glumenieka pH 10 — 14 @neSus ve@m kazam pirms un pec siena un
burk anu izedinaSanas

Figure 2.Intrarumenal and intra-abomasal pH in 10 —14 monthsold goats before and after hay
and carrots feeding

Apzimgjumus skat 1. attla (see symbols in Figure 1)

Redzam, ka nata pirms kazwdinaSanas spurélt pH, tipat ka iepriek&jos izmekEjumos,
bija 7.2 + 0.4 — 7.5 + 0.2rhen. ESanas laik un kopuna pirmags divas izmekESanas sturis
pH spureki dzvniekiem pazemifjas nedaudz mak, nelka to nowroja kazam pec 1.0 kg
sienu ar 0.5 kg koncerto sgkbafbas izZdinasanas. Pulksten 8:00 pH spufekbndes |
elektroda lokalizcijas viet bija 6.9 £ 0.6, bet Il elektroda - pH 6.6 * Oithén (sk. 2. attlu).
Viszenikos pH aditajus spurekl 10 — 14 mineSus veam kazm pec siena un bugau
izedinaSanas konstgam pulksten 9:00, atad treSa& pecedinaSanas sturid kad pH |
elektroda lokaliZcijas viet bija 6.6 = 0.7, bet Il — pat 6.1 = O.4mlen (sk. 2. atlu).
Turpmiakajas izmekESanas sturid intrarumealais pH kaazm nedaudz paaugsiias,
pulksten 13:00 sasniedzot pH 6.5 — Gr@dni, kas torér Saj laika period nesasniedza izejas
stavokla limeni.

Kas attiecas uz skes imeni glumeniek 10—-14 ndneSus veam kazm pirms un pc siena
un burkinu izdinaSanas, gatzame, ka pulksten 6:00 noita pirms dzvnieku édinaSanas
intraabomazlais pH bija attietgi 4.5 = 0.3 zondes | elektroda un 4.6 = Gifmdn - I
elektroda lokalizcijas viet (sk. 2. atglu).

Jau naeSanas procesalaima pH glumeniek kazm saka strauji pazemiities, it sevigi
zondes Il elektroda lokalkizijas viet, kur pulksten 7:00 pH naskja lidz 3.8+ 0.31imenim,
bet | elektroda viat glumenieka pH bija krietni augéts — 4.2 + 0.4Ar1 nakamag stundi
skabes tmenis glumeniek turpinaja krasi paaugstities (t.i. pH pazemiities) un pulksten
8:00 kazm jau no¥roja augstko skibes tmeni zondes Il elektroda lokadiaijas viet, tas ir
skabi produ@joso fundilo dziedzeru zoh— pH 3.2 £ 0.3. 3da limen tas litiba notugjas
Sap glumenieka zom visas p@rgjas izmekéSanas stundas. &kes imenis glumeniek |
elektroda lokaliZcijas viefi 10—14 ngneSus veam kazm pec siena un buinu izédinaSanas
maksimumu pH 3.2 + 0.3 sasniedza pulksten 10:00, tas ir cetpgtagdinaSanas sturi pec
tam tas sarstijas pH 3.5 £ 0.3 robes.

Spureka un glumenieka pHaditaji 10-14 neneSus veam kazm pec 1.0 kg siena, 0.5 kg
spekbafbas un 1.0 kg bugkiu vienlaiGgas izdinaSanas atspodoti 3. atéla. Redzam, ka
seSos noita pirms davnieku édinaSanas spurélt pH zondes | elektroda atradarviet bija
7.7 £ 0.41men, bet Il elektroda viet- attiedgi 7.6 + 0.3imenn.
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Tatad kopuma dzvniekiem no fta pirms baroSanas intrarunatis pH bija nedaudz
augsiiks nek to noerojam iepriekgjos izmekgjumos.
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3. attls. Spurekla un glumenieka pH 10 — 14 neSus veam kazam pirms un péc siena,
spekbaribas un burkanu izedinaSanas

Figure 3.Intrarumenal and intra-abomasal pH in 10 — 14 monhs old goats before and after hay,
fodder and carrots feeding

Apzimgjumus skat 1. attla (see symbols in Figure 1)

Lidzigi ka iepriek&ja petijjuma, dzvniekiem &kot &st, spurela pH $ka pazemiaties:
pirmaj stund: tikai nedaudz -itiz pH 7.5 + 0.4 zondes | elektroda lokadigas viet un pH
7.3 £ 0.4zondes Il elektroda lokalizijas vieti. Otrap stundi pec edinaSanas akuma pH
spureki pazemigjas straujk, un pulksten 8:00 intrarumaais pH nosidgja lidz 7.1 £ 0.2 |
elektroda atrasas viet un attie@gi 6.8 £ 0.3 - Il elektroda viet(sk. 3. atlu). Turpniko
pecedinaSanas stundu laikkazazm pH spurekl turpingja viennterigi pazemiaties, zenako
Iimeni pH 6.4 - 6.5 + 0.3 sasniedzot pulksten 10:00z lpulksten 13:00 pHrhenis spurekl
stabili vienngrigi nedaudz paaugstjas, izmekéjumu beidgs sasniedzot pH 6.8 - 7.0 £ 0.3
limeni.

Siem pasiem @miekiem glumenieka pH nata pirms&dinaSanas bija 4.5 + 0.4rhen
zondes | elektroda lokalizijas vieti, un attietgi 4.3 + 0.7 imen - |l elektroda viet (skat. 3.
atelu).

Pakipeniski un vienrarigi skabes tmenis glumeniek paaugstifjas (pH pazemifjas)
sakot no pulksten 7:00. Pulksten 8:00 abu zondu elektrodu lakghz viets tas sasniedza
pH 3.8 — 3.9, pulksten 9:00 — jau pH 3.5 — 3.6, bet maitisangstiko skibes Imeni kazm
glumeniek pec siena, koncerttas sggkbaibas un burknu izedinaSanas nodroja pulksten
10:00, tas ir ceturtajpeceédinasanas sturid kad pH | elektroda lokalizijas viet nosidgja
lidz 3.2 £ 0.3, bet air— 3.1 £ 0.2imenim (sk. 3. atu).
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Divus-tris menesus veco kaahu pH dinamika spurekun glumeniek pec 2.0 litri mates
piena un 0.5 kg sienaddinaSanas padita 4. attla.
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4. atels. Spurekla un glumenieka pH divusidz tris meneSus veciem kazhiem pirms un pec
siena un nates piena i2ZdinaSanas

Figure 4 Intrarumenal and intra-abomasal pH in two — threemonths old kids before and after
hay and mother is milk feeding

Apzimgjumus skat 1. attla (see symbols in Figure 1)

Vispirms patZme, ka pirms kaznu édinaSanas pulksten 6:00 ndta spurela pH abu
elektrodu lokaliZcijas vietis attiedgi bija 7.5 + 0.3 — 7.7 £ 0.4rhen. Dzvniekiem &dot,
pirmaja stundi pH imenis spurekl izmairfjas maz, bet, akot no pulksten septiem,
intrarumenlais pH g@ka jatami pazemiaties, turkkt abu zondes elektrodu atradarviets,
un pulksten 8:00 pH spurakldija 6.9 + 0.8 | elektroda atragasnviet un 7.1 + 0.2 - zondes Il
elektroda viet (sk. 4. attlu). Zenmako pH Emeni spurekl kazkniem pie &dascédinaSanas
no\eroja ceturtaj pecédinaSanas sturidap pulksten 10:00, kad sputakpH bija attietgi 6.4
— 6.5 imen. Turpnikajas stunds intrarumealajam pH bija tendence nedaudz
paaugstiaties, Idz septtaja pecedinaSanas sturidpulksten 13:00 tas sasniedza pH 7.0 £ 0.5
limern zondes | elektroda atraganvie un pH 6.8 + 0.81meni - zondes Il elektroda viet
(sk. 4. attlu).

Kas attiecas uz glumenieka funkcilinst@avokli kazleniem, izadijas, ka 6:00 noita pirms
dzivnieku édinaSanas glumenieka pH @sgtijas 3.2 — 3.4 + 0.Ziinen (sk. 4. attlu). Tatad
jauniem divusidz tis nenesus veciem kastiem no tta pirmsédinaSanas intraabomalz
vide ir jau saldzinoSi skiba. Laika perioal no 6:15, kad dnieki saka ést lidz pulksten 7:00
pH limenis glumeniektikai nedaudz pazemijas, bet otrg§ peccSanas sturidtas aka strauji
kristies, t. i. skbes tmenis glumeniek saka straujk paaugstiaties, un pulksten 8:00 pH
sasniedza 2.5 = 0.3eni zondes Il elektroda lokadizjas viet, bet | — 2.8 + 0.3imeni (sk.
4. attlu).

Turpnakaja stundi skabes tmenis glumeniek kazkniem \&l turpinaja paaugstiaties, un
no pulksten 9:00 pH sasniedza gamdnaksinali zemakos #&ditajus glumeniek - 2.3 £ 0.3
limen. Sads augsts gibes tmenis glumeniek kazEniem hitiba saglalajas visas turprikas
tris izmekéESanas stundasalsskabi produ@joSo fundilo dziedzeru zaom bet Il elektroda
lokalizacija vieti, pulksten 11:00 sasniedzot pat pH 2.2 + (QrBehi. Rc tam skbes
koncenticija saka pakipeniski nedaudz samaztres izmekéSanas beits pulksten 13:00
sasniedzot pH 2.5 + 0.81eni (sk. 4. a#lu).

Nobeiguna jaatame, ka sa@ petijjuma esam maginajusi izanalizt pH dinamiku kagi
kazkniem un pieauga$n kazam saisiba ar to vecumu uRdinaSanu. Galvenuzmainba tika
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pieversta tieSi intrarumeatai un intraabomaitai pH dinamikai, jo datu par toakmairas pH
spureki un glumeniek kazkniem un kazam, izbarojot im dazdus baibas idzeKus
literatiira ir loti maz.

SECINAJUMI

e Siena, spkbaibas un burknu vienlaiGga iZdinaSana 10-14 emeSus veam kazm
izraisa no fta pirms davnieku édinaSanas nedaudz auglsis spurela pH &ditajus -
7.6 — 7.7, nekpcc siena un sgkbaifbas vai siena un butku iZdinaSanas - attiegi
pH 7.2 — 7.51meni.

e Pieaugudm kazm skabes tmenis glumeniek pirmseédinaSanas noita ir saidzinoSi
zems — pH 4.2 — 4.6rhen. Augstiko skabes Tmeni glumeniek, t.i. zeniko pH — 3.1
— 3.2 kaam nowro treSaj ceturtaj pecedinaSanas sturid - gan @c siena un
spekbafbas iZdinaSanas, gange siena un bugnu, gan arpec siena sgkbafbas un
burkanu vienlaiggas izdinaSanas. Ar kazkniem fEc &Sanas,ipasSi @kot ar treSo
stundu, skbes Imenis glumeniekir saidzinosSi augsts — pH 2.2 — 2&en.

e Divus-tiis nEneSus veciem kagtiem no tta pulksten 6:00 pirm&inaSanas nodroja
zeniku intraabomaao pH 3.2 — 3.4, t.i., augiku slkabes imeni glumeniek, nela
10-14 m@neSus veam kazm.
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AELUROSTRONGYLUS ABSTRUSUSZPLAT IBA UN ARSTESANAS
IESPEJAS
DISTRIBUTION AND POSSIBILITIES OF TREATMENT OF
AELUROSTRONGYLUS ABSTRUSUS

Zalva Inese, Kiiklite Anna
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ABSTRACT

Aelurostrongylus abstrusugNematoda, Strongylida, Metastrongyloifleathe most
common lungworm of cats, is found in many parts of the world, incluidiedJSA, Europe
and Australia.Aelurostrongylus was diagnosted in the cats in Latvia. It ocourghe
parenhyma and sometimes in the lung blood vesels and causes severe redisitt@ssy

KEY WORDS : cat, parasites, treatment.

IEVADS

K&is ir pazstams k vientunieks, neatkags davnieks un torar tam ir vajadma cilveka
apmipe un najas, kur atgriezties. Ir k& kam diave paveicies un dzo pie labiem
saimniekiem, bet liela da klejo pa drziem, pagalmiem, daudzst maju kapnu tel@m lidz
norak patversms. Lidz ar to ir liela iesgja kontamigties ar daZdu slimibu ierosiatajiem,
kas rada dazu ofgu un visa organisma saslimSanu, at.n

Aelurostrongylus abstrusus nematode, kas parazikaku plausu parena, bronhioks,
izraisot dzvniekam bronftu, pneimoniju un visa organisma saslimSanu, kas var beigties pat
letali (1;8).

Rec J. Hamiltona gtijumiem, k&iem, eksperimeati ievadot 50 Aelurostrongylus
abstrususkapurus, tie rada patoptskas armainas plauss, 800 kpuri jau izraisa saslimSanu
ar izteikem kliniskam pazmem, bet 1600 — 320Cakuri var izraist dzvniekam rvi (4).

Aelurostrongiloze izplata daudzs valsts, sevigi lauku apvidos, kas bag ar
starpsaimniekiem - gliemeziem un rezamngaimniekiem: grawgiem, rapuliem, abiniekiem,
putniem, &de] So invaziju ir grati kontrolet, reiZm pat neiesgami. Austrif invadtti 1.8 % (n
= 339) k&u, bet \acija 2 % pilstas k&u (n = 50) un 20.8 % lauku ka (n = 120), Sveie
0.5 % (n = 100) un Mderlan& 2.6 % izmekdto keku. Citur Eirof Sis invazijas ekstensite ir
apneram 5 % (2;6).

Latvija nav pilrigu datu paris invazijas izplatbu k&iem, jo koprolgiska izmekkSana reti
tiek veikta respiratoro saslimSanu gachos. Laboratorfs iegititos k&u fekaliju paraugus
biezak izmekk pec flotacijas - ovoskopiskn meto@m, lidz ar toAelurostrongylus abstrusus
izdalitie kapuri praktiski netiek diagnostit.

Slimo visa vecuma kg dazlart nokro endmiju, kad invadti 11dz 90 % k&u (2).
Klinisko ainu ietekr@dinvazijas pakipe. Zemas inzijas gadiuma noero aizdusu, tahipneju,
nelielu klepu, kas saass fiziskas pieples lailka. Apmatojums izsfxis, nespodrs, noasim
iztecjumi, anoreksija, dxnieks pakpeniski nowdjé. Stipras in@zijas gadiuma kliniskas
paZmes saasis, pievienojas organisma dehidi@fa, kas var bt par loni dzvnieka ravei.
Slimibas kulmircija izteikta 6 — 12 nedia no inva@sarss (1;2;3;4;9;10).
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Diagnozi nosaka vadoties ép anamizes, Kiniskas ainas, rentgenddfijas,
hematolgiskiem un helmintokoprokgskiem izmekéumiem. Rc naves plauss, bronhos
atrod pieaugusos helmintus un &plrus.

Diferencildiagnoz jagriez \eriba uz ciim iesgjamam plausu nemata@m: Capillaria
aerophila, Pragonimus kellicotiSo inaziju gadjuma ar fekilijam arvide izdaks olas un
japielieto helmintoovoskopigis diagnostikas metodes (6).

Masu darba rerkis bija noskaidrotAelurostrongylus abstrusumvazijas aktualifti un
noteikt dazuarseSanasidzelu efektivitti.

MATERI ALS UN METODIKA

Kopuna analizti 50 k&u helmintokoprolg@iskie laboratoriskie izmekjumi. Kakim ar
akitu elpoSanas ¢e saslimSanu tika veikta rentgenafijja. ArsteSana pozivus rezulitus
nesniedza, g dZvnieka raves tika veikta pila helmintolgiska sekcija pc aka@mika K.
Skrjabina metodes. Laboratoriski izm@klplausu audi ar kompresijas un audu sagremosanu
maksliga kunga suk meto@&m, helmintu pieauguso formu un taguru diagnostik.

SeSiem arAelurostrongylus abstrususwvadctiem k&iem veikta arst€Sana izmantojot
dazdus dehelmintiazcijas fdzelus. Veteriaraja prak€ Latvija bieZ&k lietotos
antihelmintiskos Zlu lidzelus Caniverminieksigi viena tablete (0.75 g) vienu reizi rivey
Pratel pielietots iek&igi kopa ar barbu pustablete vienu reiziVeterimarmedianiskap
literatiira rekomendtos zlu lidzeus Panacur Granulesiienrei£jo devu 100 mg / 1 kg,
Ivermectinskidumu subkuini tris dienas 0.2 mg / Kg(7). AnaliZta to efektivitite.

Darla izmantoti LLU Veteriarmedianas fakulites dzvnieku patversmes kg ka an kaki
piederoSi konkitiem saimniekiem. Darbs izgtats Fartikas un vides hignhas institita
parazitolgijas laboratorj.

REZULT ATI UN DISKUSIJA

Helmintokoprolgiskas andizes pie&dija, ka visi ki ir invadeti ar dazdu sugu parazitoZu
ierosiratajiem. KlainojoSiem k&iem (39) diagnostigta Isospora spp20.5 %,Toxocara cati
48.7 %,Ancylostoma sppl0.2 %,Aelurostrongylus abstrusus’.9 % invzijas ekstensite.
Majas davojoSiem k&iem (11) -Isospora spp9 %, Toxocara cat® %, Ancylostoma sp@
%, Aelurostrongylus abstruss% invazijas ekstensite.

Analizjot helmintokoprolgiskos aditajus k&iem veékiem par gaduAelurostrongylus
abstrususnvazijas ekstensite ir augsika (idz 1 g. 11 %, vec. 1 g. 16.6 %).

Patologanatomiskapekcip konstatjam, ka plausas ir raibas, abu plausuzssajals gaisi
pekki mazi mezgli. Vieim plauss mezgli sasniedza aptuveni 1 cm diametura ceni bija
kazeoza strukira. Sie perkli dazviet sapldusi veidojot bivus laukumus. Mikroskagot labi
redzamas aizsprostotas alveolas ar helmiriion @in Kapuriem. Bronhi pilai ar pieaugusiem
helmintiem (9 — 14 mm gari).

Pieauguss nematodes un olas tika atrastas pisugahej, balse®, ka afi pirmas pakipes
kapuri liela koncentacija kungt un zaras.

Retngenogifija bija redzamas izmaas gaisa bronhogram lzteikts kontrasts starp
bronhiem, kas pildi ar gaisu un apitt esosSo Kidrumu, redzama plankumaikonsolidicija,
kas ir viens vai vaiiki neizteikti silueta plankumi.

K&im ar izteikim kliniskkm paiZmém un laboratoriski apstipritu diagnozi
aelostrongilozearsteSara tika pielietotsCanivermin(pec instrukcip noraditam devam). 10
dienas sekojot denieka vesébas sivoklim, katru dienu lavroskopiski izmedbt fekalijas
konstagjam, kaAelurostrongylus abstrusuisvazijas intensite samazigjas par 30 %.

11. diea kaim zenada ievadjam 1 % lvermectin &idumu (@&c instrukcip noraditam
devam), katru dienu sekojot @mieka ves@bas sivoklim, veicam larvoskopiskos
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izmekkjumus, piektaj, sestaj diera Aelurostrongylus abstrususipuri netika atrasti, kas
noradalvermectinaugsto intensefektivti (100 %).

Diviem k&iem arsteSara pielietojot Panacur GranulessienreiZjo devu 100 mg / 1 kg,
sekojot k&a vesabas sivoklim veicam larvoskopiskos izmegumus piektaj, sestaj diera
Aelurostrongylus abstrusapuri netika atrasti (intensefektigit 100 %).

Dzvnieku patversm kaku dehelmintiZcijai tika lietots ar Pratel, alimengri pus tablete
vienu reizi (@c instrukcip nomaditam dewam), katru dienu sekojot @iznieka veseébas
stavoklim, veicam larvoskopiskos izmegumus, pirmajs dieris kapuru skaits samazijas,
tad palika nemaigs, \&l sepitaja diera atradim Aelurostrongylus abstrusugipurus (IE13
%).

1.tabula /Table 1
Kaku koprologiskas izmekkSanas rezulti
Results of coprological investigations of cats

Isospora spp Toxocara cafi Ancylostoma spp. Atrabgs
Dzivnieku| Invadeto Invackto Invackto Invackto
_ . skaits skaits skaits skaits skaits
Dzivesveids|\ymper of Number of|E 9% *| Number | E %*| Number of|E %*| Number | E %*
Lifestyle | snimals | invadet of invadet invadet of invadet
animab animals animals animals
Klainojoss 39 8 20.5 19 48.7 4 10.2 7 17.9
Homeless
Majas 11 1 9 1 I T s T
Domestic
Kopa 50 9 18 20 40 4 8 7 14
Total

* Invazijas ekstensite, %
* Extensity of invasion , %

2.tabula /Table 2
Kaku endoparazitozu in\azijas ekstensifite atkariba no vecuma
Cats endoparasitic extensity (E %)of invasion dependingf@ge

Dzivnieku | Isosporaspp| Toxocara catifANCYIostomaspp. s apstrusus
Vecums gados  skaits Invadto |E % *| Invadto |E %*| Invadtto |E %*| Invadsto | E %*
Age in years| Number of skaits skaits skaits skaitg
animals
Number Number of Number o Number o
of invade invadet invadet invadet
animab animals animals animals
<1 26 6 23 13 50 2 7.7 3 11
>1 24 3 125 7 29 2 8.3 4 16.6
Kopa 50 9 19 20 40 4 8 7 14
Total
SECINAJUMI

1. Aelurostrongiloze ir izplatla invazija kaiem (IE 14 %)

2. A.abstrusus imzijas ekstensiite augstka klanojoSiem k&iem un veakiem (par 1 gadu).

3. Ivermectinun Panacur Granuleslietojot pec instrukcip noraditam devam, uzadija 100 %
efektivitati Sis invazijas ga@guma.
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4. Ke&ku helmintozu kontr@ javeic koprolgiskie izmekEumi ar flotacijas un
larvoskopiskm diagnostikas metad. leteicama armurina izmekéSana.
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ABSTRACT

The aim of this study was to analyse the cow mastitistisituduring 1998—2007. Somatic
cell count and bacteriological investigations were the main methseld n this study.
According to the data obtained, there was noticed a frequent ia@easmatic cells count in
the milk of examined cows that demonstrates the outspread dfisnasherds. There were
totally tested 58,908 cows affected with mastitis during the aghlgsriod. As a reason of
mastitis in 57.6 % cases was defin®d aureus,in 15.3 % —S. agalactiae,in 6.36 % —
Enterobacter sppin 0.36 % —P. aeruginosaand in 0.46 % —Corynebacterium sp61.7 %
of all mastitis samples were examined during the housing periodorandl7.6% — during
December-February.
KEY WORDS: cows, mastitisS. aureusSCC.

INTRODUCTION

Mastitis is the mammary gland inflammation, which is usuzlysed by microorganisms.
Microorganisms infect the milk, may produce toxins, that causmanihealth to worse,
change the constitution and characteristics of milk. Theretogeraw milk becomes not
qualitative, inappropriate for industrial usage.aureusand Streptococcuspp. are the most
common pathogens of mastitis [9]. The frequency of the pathogenSeiewl in different
breeding regions of the world. Mastitis is spread among 30-40 daiof cows in the United
Kingdom and Sweden. In Finland, the reason of mastitis in 19.42 % wasddefiaareusin
3.8 % — coaglulase negative staphylocoicé.91 % -S. uberis[10]. In Denmark, the cause
of mastitis in 9@, was staphylococci, streptococci, coliforms [11]. Identifmatiof the
pathogens, causing mastitis is very important, because only the tcdragmosis can
eliminate the pathogens of mastitis in the herd. The unified methpdofastaphylococci and
streptococci identification was introduced in Lithuania in 1996. Thexetois possible to
identify the pathogen of mastitis and explicit the results.

The aim of the study was to analyse the cow masgitiat®n in the period of 1998-2007
and to determine the most common causative agents spread in Lithuania.

MATERIALS AND METHODS

Examinations were carried out using a retrospective reseattioanduring 1998-2007 in
Lithuania. The data were collected at National Veterinaydratory (NVL) and government
enterprise State Laboratory “Pieno tyrimai“. Milk of mast#ifected cows for laboratory
testing was collected from all regions of Lithuania in diffeérgize cow herds during various
seasons in 1998-2007. The pathogens of mastitis were identified in coraplatic a
standardised methodology (“Laboratory and field handbook on bovine mastiatgnal
mastitis council, 1987) with some new knowledge of some speciesti€asacount in the
milk analyse during different years were carried out on Sler®ityrimai’ (accredited
laboratory in compliance with the standard LST EN ISO/IEC 17025resgants) examined
dairy farm. Milk samples were analysed by fluorooptoelectronicathod using device
SomaskopeThe precision of the quality of identification methods was providedrding to
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the decision of the European Council 91/180/EEB that regulates rathemmaal processed
milk analyse methods.

Statistical analysis was performed by ‘Epi Info’ (1996; Qsnfer Disease Control &
Prevention (CDC), U. S. A, Version 6.04). Arithmetical means (énddrd deviation (SD),
vary coefficients (Cv) and set minimal and maximal meanmgse calculated. The Student
multiple comparison method was applied to determine the significartegion for the
difference among the groups (p). The difference was consid&asstically significant when
the “p” mean value was less than 0.05.

RESULTS AND DISCUSSION

Somatic cells count (SCC) as a measure of quality of thkeamd health of udder was
investigated. 47.5 % of milking cows are controlled in Lithuania (Anmegport on Milk
Recording), therefore, data analysed form the controlled popul&tiects the health of the
cows in the country. According to SL “Pieno tyrimai“data, SCC irsgdan the controlled
herds from 464.09+45.71 to 617+53.87. Increased statistical significance (p<Ca85) w
recorded since year 2000 (Table 1). The data of SCC in the mslcempared to the number
of mastitis samples (Table 2) investigated in laboratoriesul®e showed that SCC
conversely correlated with the examined number of the mastitis samples (r=—0.66)

During the period of ten years 25.976 cows with the signs ofititmagére examined in
NVL, with average of 6.352 cows per annum (Table 3).

61.7 % of all samples were investigated during housing period (Octétpeil);-as usually
cows were affected with mastitis on cowshed period rather on agstyperiod (Table 2).
Most of mastitis examinations were made from April till Juse at the end of winter season
the immunity of the cows is weak and mastitis number incraslen the pasture starts and
intensive milk production begins. Most of the bacteriological examimatvere made from
the April till June (the end of the cowshed period and the beginmiting pasture period) and
October - November, though according to data presented by SL “Rrmait, there were
no difference in SC count (Table 2) in different months (p>0.05).

The analysis of the bacteriological examinations of the mitipkes showed (Table 3) that
the most common etiological agent of mastitis Wasureug57.6 %) and much more less
S. agalactiag15.3%) Enterobacterspp. — (6.36 %)P. aeruginosaandCorynebacteriunspp
(0.36 % and 0.46 %, respectively). The remainder (16.6 %) consisb.oflysgalactiae, E.
faecalis, E. faecium, S. hyicus, S. bovis, E. aali, other bacteria (Table 3). In different years
the number of mastitis caused 8y aureusvaried from 32.8 %to 73.4 % and this is
significantly more (p<0.05) than total number of all other pathogens.

The announced SCC data shows critical udder's health conditionsdngerrelation
reliance between SCC and bacteriologically confirmed nmasstiows that mastitis
examinations are too expensive for the milk producers. Smallfariths are predominant in
the country (Table 1) and control of clinical mastitis is topessive. However a quite
number of the bacteriological examinations (Tables 1 and 3) waerfermped during
investigations. Since 1999, a new milk collection and quality inya&sbin system has been
introduced in Lithuania. The payment for the milk is based on the/sasalesults. It is
individual, low-cost SCC examination method for every controlled cowoang to EU
regulations, after reduction of the highest line in the geomktawarage counting
methodology, cows which milk contain high SCC and it reduction wasn’t ecoakyn
profitable, were eliminated from the herds. This influanced dsitrgaf cow number in the
herds, so amount of bactereological examination decrease too (Tables 1 and 3).
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Table 1

The variation of cows number, productivity, herds onstitution and changes of mastitis morbidity in 198-2007

Years of the examination

Rates 1998 1999 2000 2001 2002 2003 2000 2005 2006 2001
Cows numbers,
(thousands)* 620,0 540,9 4943 487,9 491,8 467 4 4788 42875 43715 395
Milk ~ quantity —for| 4,55 4250 4447 4863 5015 5031 5231 5395 5592 58
lactation (kg)
fg}%ﬂ;ﬁ'e bulk ”l'(')‘fNZ‘ 475,00 464,09 484,54 614,54 527 .27 500,00 | 514.54 | 617,05 | 506,245 | 581,6+5,

+97.00 +45 71 +38,24 +5237 | +5750 | +37.95 | +49.92 | 387 0.23 16

thousands/ml

¢ . +
?c?v:/ii %, having 15 g7 75.7 74.9 73.0 652 | 612 622 | 542 45.0 19.0
The cows with mastitis 4 51g 13,369 4271 4,035 3,675 4,685 4875 5658 2374 | 3,888
investigated by NVL

-l _
S. aureus% in mastis g g 73.5 68.2 64.0 48.7 64.5 57.6 65.9 413 39
samples

__
S. agalactiae% in the| g g 16.8 16.9 23.7 18.0 21.8 19.3 12.9 180 17

masitis samples

P.S. * according to Annual Report on Milk Recording
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However, number of somatic cells in the milk of the controlledis cows remained high in
the later years. Therefore, it can be assumed that a high nofmddrclinical mastitis cases
exist in the herds in Lithuania. The situation is similar in otieemtries were data shows that
80-97 % of mastitis is subclinical [3].

Table 2

SCC and bacteriologically examined mastitis quantity aarding to months

Months SCC, in thousands Bacterlolpglcal Bacteriologically, %
quantity
I 504.44+127.682 176.92+20.315 2.5
Il 480.55+138.122 445.85+39.264 6.3
1] 455.55+146.787 445.85+79.452 6.3
\Y] 506.11+86.160 983.70+135.860 13.9
Vv 500.55+71.695 799.70+132.524 11.3
Vi 474.44+78.598 714.77+103.762 10.1
Vil * 445.85+51.388 6.3
VIII 507.22+123.316 445.85+48.127 6.3
IX 485.00£112.360 261.89+45.218 3.7
X 464.44+88.049 891.70+125.164 12.6
Xl 517.77+48.676 799.70+113.240 11.3
XII 563.33+54.772 622.77+97.989 8.8
* In July the mean of SCC was extrapolated
Table 3
NVL investigated pathogens from the mastitis milk sample
Identified pathogens
Investigation s Entero- P. C
years Total i S. agalactiae bacter aerugi- " Other
aureus bovis
spp nosa
1998 4105 2440 432 332 3 1 897
1999 5569 4093 938 324 20 4 190
2000 1685 1174 326 147 4 2 32
2001 1803 1154 427 163 0 14 45
2002 1705 891 331 149 22 44 268
2003 2115 1365 462 124 10 0 154
2004 1994 1333 345 59 2 40 215
2005 2518 1661 325 88 1 6 441
2006 2289 946 417 128 28 44 726
2007 2193 858 390 267 34 10 634
Total 25976 14969 3976 1653 96 121 2876
Mean 2597,6  1663,2 441,7 183,6 10,6 13,4 319,5
X 1257,19 1027,65 193,10 99,91 11,96 16,81 287,86
SD 397,561 342,550 64,368 33,305 3,989 5,605 95,954

S. aureuss stated as the main and stabile detected mastitis agéithuania. In many
countries were monitoring db. aureusis performed in herds, the role of this pathogen is
reduced during the years from 17.7% to 9.7% [8]. However, our reseatidts @ses not
show similar tendency in Lithuanian cows’ herds [1, 5, 6].
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S. agalactiaevas detected as mastitis pathogen rarely. The frequentysgbdthogen is
similar to Latvian data, whei®. agalactiaecauses reported in approximately 15 % of mastitis
[7]. Considering the data obtained in this study it should be stateth#éhaignificance o8§.
agalactiaeis not decreasing among all pathogens of milk mastitis duringpaisé years.
Meanwhile, Makovec and Ruegg (2003) during the investigation of mastlisated that
mastitis caused b¥. agalactiaereduced from 8.1 to 3.0% while cases coursed by other
streptococcus increased from 11.6 to 20.1% [8].

Researches from Finland announced @atynebacterium bovibecomes more frequent
source of increasing SCC [5]. However, data in Lithuania showydiaat resulted mastitis is
only in 2.61% of all examined samples [1].

CONCLUSIONS
1. Bovine mastitis is a serious problem of stockbreeding in Lithuania.
2. S. aureusand S. agalactiagpredominate as etiological agents of bovine mastitis
and there is no tendency to decrease the cases of mastitisgcaySi. aureusn
the country.
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PRESSURE AND PUPIL DIAMETER IN DOGS EYES
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ABSTRACT

The objective of this study was to determine the effects dfetaenine hydrochloride on
intraocular pressure (IOP) and horizontal pupil diameter (HPD) irsdeges.Dogs of
different age, breed and sex were examined clinically and ophthalcallpgAll animals
were clinically and ophthalmologically healthy. Ten adult dogeewsed for this study. All
animals received 20 mg/kg ketamine intravenously. IOP and HPP measured every 5
minutes for a total period of 35 minutes.

It was established that due to the first five minutes aftéankae hydrochloride
intravenous injection 10P increased significantlly in booth eyesigAificant IOP increase
was observed during all the research time — 35 minutes. Badlystsignificant pupil
dilatation was observed only 5 minutes after the treatment.

Because of ability to cause a significant IOP enlargemetaimkee alone should not be
used in dogs with corneal trauma, laceration and ulceration or glaucoma.

KEY WORDS: ketamine hydrochloride, dog, eye

IEVADS

Ka zinams acs iek§ais spiediens tiek kontréts un reguits ar centilas nervu sisimas
(CNS) paidzibu, kas uzturitizsvaru starp acs ie}8 Sidruma produkciju un atteci.
Spiedienu var ieteksb vairaki faktori, pientram, argjs melanisks spiediens, ipslenes
stingfiba un intraokdras izmanas, k af medikamenti, kas maina acs igkSskidruma
veidoSanos unat atteci, vai mainaaréjo acs muskilu tonusu. Ja radzenes #Hamu
gadjumos arsttSanas procastiek lietoti narkozesitizeKi, kas paaugstina acs i€ks
spiedienu, ir iesfjama acs radzenesifhna un pat varaksnenes izkritums (Brunson, 1980;
Cunningham, Barry, 1986; Brooks, 1990; Chmielewski et al., 1997).

Musdieras ketarina hidrohlotdu kombiracijas ar citiem medikamentiem biezi izmanto
dzivnieku visprejai narkozei.

Literatira ir visal pretruigi dati par ketadma ietekmi uz acs iek® spiedienu (I0S)
dzivniekiem. Pieraram, truSiem un Kaem pec ketanina lietoSanas n@w acs iek§a
spiediena paaugstifBanos (Hahnenberger, 1976; Antal et al., 1978), betersu pEc
ketamna intramuskdiras vai intravenozas injekcijas, vai lietojot 10 mg/kg kétankog ar
premediliciju — acepromanu vai ksilainu, acs iek§a spiediena fitiska paaugstasaris
netika noerota (Gelatt et al., 1977). Tamciti autori norojusi, ka lietojot ketaimu ko
ar ksilaznu, swmiem acs iek§ais spiediens palielijies, bet zirgiem, tieSi prét, tas
samazigjies (Trim et al., 1985; Thurmon et al., 1996).

Muasudarba merkis bija izgetit ketamna hidrohlotda ietekmi uz acs iek® spiedienu un
acs 1lites diametru suiem.
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MATERI ALS UN METODIKA

Retjumi tika veikti 2007. ga@l Latvijas Lauksaimni@bas universiites Veteriarmedianas
fakultates Prekhiskap institita. Fetijuma veikSanai gsgemta Latvijas RepublikasaRikas un
Veterirara dienesta Dinieku aizsardbas urttikas komisijas dauja.

Visi petjuma ieklautie dzvnieki vispirms tika izmelkdti kliniski un oftalmolgiski.
Oftalmolaziskaja izmekESara ietilpa biomikroskopija (acs izmeddana ar spraugas lampu) un
tie® un monookura oftalmoskopija ar oftalmoskop®an Optic® (Welch Allyn, USA)
Talakaja petijuma gaii izmantopm 10 kiniski veselus daflu %irnu, vecuma un dzimuma
dzvniekus, kuriem nebija oftalmalskas patolgijas, kas vaitu ietekntt acs iek§jo spiedienu.

Lai noskaidrotu ketaima hidrohlofda ietekmi uz intraokato spiedienu (I0S) siem un acs
horizontlo zlites diametru ( HZD), visiem tkmiekiem izmantgim medikamenta devu - 20
mg/kg intravenozi. aatamge, ka $idu ketarina hidrohlotda devu izelgjamies, pamatoties
uz literatiras datiem, kuros uzssts, ka deva 20 - 22 mg/kg nodroSina oplumanestziju
swiemkirurgisko manipuiciju veikSanai (Thurmon et al., 1996).

Acs iekgjo spiedienu notelmm ar kontakta tonometrionoVet® (Tiolat Ltd. Finlang
kura uzadito merjumu standartkida ir mazka par 5%. Pirmsagla veida tonometra
lietoSanas lokla anestzija dZvniekiem nav nepiecieSama. Tas imtiski, jo petijumi
parlda, ka pc biezas loklo anestzijas dzelu lietoSanas dgniekiem var nogrot
zinamas radzenes endtja izmainas (Judge et al., 1997; McGee, Fraunfelder, 20833.
horizonglais Zlites diametrs grits dienas gaistar Jameson (ASMVinilimetra neritaju.
Acs 10S un HZD swiem tika nerits ik pec 5 mimitem kopuna 35 minites.

legito datu apsadi veiaam izmantojot statistisko datu apstes programmu SPSS 11.5 (ar
varhitibu 95% jeb ar fitiskuma tmeni p < 0.05). Lai noskaidrotu ketara hidrohlotda ietekmi
uz acs iek§o spiedienu unifites diametru, datu statistiskai apdéi tika izmantotas aritetiski
vidgjas ertibas (X). Acs iek§a spiediena un acslies diametra izmau starfbu labaj un
kreisaj aq@, ka af merjumu atiribas pirms un g medikamenta ievahnas nosrtejam,
izmantojot divu paraugkopu T — tegrhipova, Bilina, 2006).

REZULT ATI UN DISKUSIJA

Vispirms visiem spiem notei@m acs iek§a spiediena izejas ®atokli pirms ketarina
hidrohloiida injekcijas. Konstajam, ka 10S gan labaj gan kreis& aa swiem bija vierads
- vidgji 16 = 3.19 mmHg. datamg, ka acs 10S as ads pirms medikamenta ievidnas
butiski neat&iras (p > 0.05). Princip masu konstattais I0OS neatdras no citu autoru
iegatajiem datiem, kuros ainéts, ka sgwiem 10S s¥rstibas no 16.7 £ 4 mmH@dz 18.7 +
5.5 mmHg uzskamas par normu (Miller et 2l1993; Gellat, MacKey, 1998).

Ketanina hidrohlofda ietekme uz acs ie6 spiedienu atspodota pirmaj at€la. Strauju
un hatisku acs spiediena paaugaBanos nogrojam tulit pec ketanina injekcijas un piecu
minasu laika 10S sasniedza jau 23.2 £ 5.75 mmHg lalej un 22.9 £ 5.89 mmHg kreiggj
ad (p < 0.05). Vienam dgniekam 10S paaugstijas lidz pat 34 mmHg.aatame, ka tlit
pec injekcijas veikSanas dmiekiem no¥roja af zinamu paaugstifitu skeleta musku
tonusu, kontrakcijas,akan pastipriitu siekaloSanos. Tas, pirark nolda uz ketarma
hidrohloida sistmisko ietekmi dwnieka organism un, otrkirt, paada acs IOP
paaugstiaSaras saisibu ar pastipristam muskdu kontrakcigm. Literatira atamets, ka at
mekhiniski saspiezot sw kaklu ar kakla siksnu, tiem strauji pali@snacs iek§ais spiediens
(Pauli et al., 2006).

Skot ar piekto mimti pec ketanina hidrohlotda injekcijas, acs 10S hiveidigi
samazifjas, 20-ta§ minaté sniedzot 19.6 = 4.16 mmHg, kas temjoprojam bija statistiski
butiski augsiks nekd pirms medikamenta injekcijas (p < 0.05). Otrs neliels 10S
paaugstiasaras vilnis bija nogrojams 25. minte, kad I0S sasniedza 21 + 4.34 mmHg (sk.
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1. att.). Rc tam acs iekdais spiediens atkal samazjiis un 35 miites &c injekcijas abs
adas tas sasniedza 19.5 + 3.40 mmHg, japrojpaliekot ktiski augsiks nek pirms
injekcijas veikSanas.adtame, ka visu ptijumu laiku swiem nebija af§iribas starp acs
spiediena paaugstigaris lielumu labaj aa un kreisaj kontroles aci (sk. 1. att.).

Masu ieditie dati zirima méra atkiras no Hofmeistera afdzautoru iegtajiem datiem
(Hofmeister et al., 2006). Autoriibsku 10S paaugsti$anos piecas un desmit riies [Ec
ketamna injekcijas no&roja tiem swiem, kuriem ketaima hidrohlotda deva bijusi 5
mg/kg, bet dmwniekiem, kuriem ketafna devu paaugstim lidz 10 mg/kg, 10S
paaugstiaSanos nenayoja. Autori uzskata, ka palielita ketarina deva izsauc daku
dzivnieka sedciju. Masu [Etjjumos swiem izmantoi ketamna hidrohlotda deva 20 mg/kg
padziinatu sedciju neizraigja, jo davniekiem no¥roja ziramu paaugstifitu muskdu
tonusu un nelielas muskukontrakcijas.

25

23 -~ 7
22T \~ -
21 + ~

20 + -
19 +
18 /A
17

16
15

10S, mmH
10P, mmHg
1

0 5 10 15 20 25 30 35
Laiks, min
Time, min

1. atiels. Acs iek&ja spiediena izmanas (videjas Wertibas) swiem ketanina
hidrohlor ida ietekme
Figure. 1.Effects of ketamine hydrochloride on intraocular pressure (mean values) in
dog’s eye

—— laba acs/ right eye

----- kreisa acs/ left eye

1 — injekcijas bridis/ time of injection
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Kopgjas acs horizonata zlites diametra izmaas ketartna hidrohlotda ietekng
atspoglotas otraj attla.
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2. at€ls. Acs Zlites diametra izmanas (videjas ertibas) smiem ketamrina hidrohlorida
ietekme
Figure. 2 Effects of ketamine hydrochloride on pupil diameter (mearvalues) in dog’s
eye

—— laba acs/ right eye

----- kreisa acs/ left eye

1 — injekcijas bridis/ time of injection

Izradijas, ka vidjais HZD limenis pirms ketaina hidrohlotda injekcijas labaj ad bija
9.35 £ 2.13 mm, bet kreigaj- 9.3 £ 2.04 mm.

Jau piektaj minate péc ketanina intravenozas ievahnas horizoalais Zlites diametrs
saka hatiski palielinaties alas ags (p < 0.05), sasniedzot 10.9 £ 2.19 mm lalaa un 10.8 +
2.35 mm kreisaj Tad HZD gka nedaudz samaaines, 15. miaté tas sasniedza 9.8 £ 1.13
mm labaj ad un 9.75 + 1.08 mm kreisajOtra neliela acsilites paplaSi#saras smiem bija
noverojama 25. minte pec ketanina ievad@anas (p > 0.05) urefjuma beigs 35. mimite
acs 1lites diametrs @s a@s davniekiem bija 10.1 £ 1.59 mm (sk. 2. att.). Visétijuma
laiku acs Hites diametraaditaji labaja un kreisaj aa bija praktiski vieadi.

Jatame, ka swiem pec ketanina hidrohlotda injekcijas, acsilites diametrs idiski
palielinajas tikai piektag minite pec ta ievadSanas, kad vienlaigi tika noErota ar strauja
acs iek8ja spiediena paliel@saras. Uz jaudjumu, kads ir So abu funkciju saisiu
mekanisms, paSreiz nevaram atl@dTam nepiecieSami turgaki padziinati petjjumi.

SECINAJUMI

1. Ketamina hidrohlotds strauji paaugstina acs ieks spiedienu jau pirmag piea@s
minateés Ec @ injekcijas un dds tas saglaas vismaz & 35 mimites @c medikamenta
intravenozas injekcijas.

2. Acs Zlites diametrs statistiskiabski palielinjas tikai piecas mifites [gc ketanina
hidrohlofida injekcijas, kad vienlaigi strauji paaugstijas af acs ieksjais spiediens.

3. Ta ka ketamna hidrohlotds hutiski palielina acs iek§o spiedienu @ lietoSana nav
ieteicama spiem ar radzenes traumu, pedaju, ka aff radzenesilu un glaukomu.
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KRIT ERIJI SKOL ENU EDIN}SANAS
KVALIT ATES NOVERTESANAI
CRITERIA FOR PUPILS’ CATERING QUALITY

EVALUATION
V.Kozule!, I. Vingris, 1.Skrupskis®, J. Arzanika
! LLU Uztura katedra?LLU Partikas un vides hignas institits
! Department of Nutrition LUA Institute of Food and Environmental Hygiene LUA
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ABSTRACT

The real situation of pupils catering at scBosl studied by carrying out pupils’ questionnair€asks for
schools are worked out, which are connected wighitivolvement of catering organizers and enforcanoén
contractual commitments. As a result of the workbB8ic criteria are elaborated. According to thamilg’
catering quality in different schools can be eviadaand compared. Availability of meals for all pspat
schools is assessed. A recommendable scheme dteseskganization in school canteens is developed.
Methodology for calculation of the lunch break léngs worked out.

KEY WORDS: pupils, lunchmenu, quality
IEVADS

Bérna organisma uzivei un davibas norism tag nepiecieSamdikstoSiem vielu noteilkt
daudzum un savstargja lidzsvah, tapec to pie@datajam- uzturam gbuat pilnvertigam.
Pusotru gadu g neveseabas partikas tirdznietbas aizlieguma skad, pkonstat, ka
noteikumus ne visas atibu iesides ie¥ro, un ar skanu vesabu jopropm lepoties nevar.
Nedikst norakt Iidz sitiicijai, kad valst drikst popularizt tikai burkanu detu, lai gan
darzeni ir neahemama sastdaa ikdienas uztar Tie ir bagti ar biolggiski akivam vielam —
Skiedrvieam, odhidratiem, mineglvielam, organiskam skibém, &teriskapm dlam,
vitaniiniem. Tongr sabalan&a édienkart ir nepiecieSami dagi produkti. Katrs no tiem
daZdi ieteknE bérna organisma fiziolgiskas norises. Bez tam ik o vielmaina notiek
daudz bigimisko reakciju, ks iesaists ar uzturu uzemtie savienojumi. Laiigh reakcigm
nepietiiktu materila, uzturam ir jbat maksinali dazadam un pietiekamam. llgstoSi
vienpuggs un nepietiekamséa uzturs ar mazu uztidkeKu sortimentu So prasu
neapmierina.[ 2, 4, 6, 7}
Darba narkis: izstiadat kritérijus skoknu édinaSanas kvaliites noerteSanai
Lai realiZtu petijumu nerki, tika izvirzti sekojosi uzdevumi:

1. Veikt skoknu anketSanu (lai apziftu realo situaciju par skoénu édinasSanu);

2. Aprekinat skolugdienkarsSu uztumrtibu;

3. lzstradat apkalpoSanas orgafa@jas skkmu;

4. lzstradat kritérijus skoknu edinaSanas kvaliites noerteSanai .

MATERI ALI UN METODES

PetTjumu objekts bija visu vecumu Latvijas skolu skoéni un skolu ednicas.

Metodes -anketSana, anate, materatiskie apekini.

Darba narka sasniegSanai tika izatiatas aptaujas anketas par skal uztura jadjumiem
un veiktaskolenu anketeSangaptaufiti 3000 skoéni 53 Latvijas skals). Lai nowrtétu skolu
pusdienu uzturrtibu, veikti skoluedienkarsu uzturvertibas aprekini. Darla izmantota
ekspertmetode. @ iedito rezultitu anaizes izstidati Krit ériji skol énu &dinasanas
kvalit ates nowrt éSanai. Skoknu edinaSanas organizija skoks ietver3 pamatuzdevumus:

e noteikt optinalako édinaSanas laiku uddienreizes visas skolas dienas gatum

e nodroSirat iesfEju paest visiem skainiem,

e nodroSirat veseigu, droSu un pietiekamu uzturu par noteiktu naudas summu.
REZULT ATl UN DISKUSIJA

Ka liecina skotnu aptauju rezudti, masu valst ~ %2 skoénu nepad pietiekamas brokastis,
tadel nevar sagaid skok ieplanoto &dienreizi (fitas izsalkusi) un ir izteikuSicleSanos skal,
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past otias brokastis. Dauds skofis, kur skatni pasSiedienus izélas pieédienu sadales,
pusdienu starpiira laika nevar izsivet rindu un nesteidzoties g&t, Gpec nogErk kafejrica
vai tuvuni esod veikabk pusdieam nepiendrotu édamo ( pamat nakus un nevesgjus
dzerienus). Ja skéhu &dinaSanu veic firmasgdieni ir saidzinosi dirgi, ko atist af skokni
un min k& iemeslu , kpéc ned skolas pusdienas. SEsl netiek veikta neda Lernu
€dinaSanas apz#$ana. Vaitkas Latvijas skals edricas visgr ir slegtas, jo neapmierina
edinaSanas firmu darbs un citu rigjamu nemeld. Aprekinot realo edienkarSu uzturrtibu,
jasecina, ka daudz skohs @ neatbilst §dzienam — pareizs, sabalatss uzturs, tas
nenodroSina augoSa organismitidkas vajadibas [1 ]. Rela situacija ir tada, ka larnu
edinaSanai skal ka pamatkri€rijs ir nauda. Atkaiba no & vai eédrica ir paSvaltbas vai
edinaSanas firmas gvzina, pietiekamas, sabaladtas skotnu pusdienas makso 0,65 — 2,0
Ls, (Fedgjam - 300 % uzcenojums, lai segtu firmas izdevumus @ito gdnu). Turpiras
risinajumu mekejumi ka par valsts piddrtiem 0,80 Ls padinat visus 1. klaSu skahus.

Izstadati 10 pamatkritériji , pec kuriem var nosrtet un saldzinat skoknu &dinaSanas
kvalitati un atbildbu daZdas skoks. Kriteriji un optimalais nowertéjums redzams 1.takil

1. tabula/ Table 1
Skolenu &dinasanas kvalifites \ert éSanas kopsavilkumg 5 ]
(verteSana pc 10 bdlu skalas)
Summary of pupils’ catering quality evaluation(evaluation according to 10 grade scale)

N Balles*/Grades
P Krit&riji _ Tai skait/Including
k/ Criteria Kopa i Edricai
Nr. Total Skolai | Edricai
School | Canteen
1 Skolasedienreizes atbilstosi skaiu dienas raiam 1 05 05
' School mealsiccording to pupils’ daily regime ' '
Macibu un uztugSaras laika skok radta iesggja paest
2. visiem skoéniem / Meals are available to all pupils during 1 0,5 0,5
training and staying at school
3. ApkalpoSanas organizjas skkma > 0,7 1.3
Scheme of service organization
3.1. | Edinasanas nodrosijums visiem skaniem t. sk. 0,5 0,2 0,3
Provision of meals for all pupils includ.
3.2.| Pusdienu starplia garuma apkinaSana 15 0,5 1
Calculation of dinner break length
4, Sabalar&asédienkartes / Balanced menus 2 2
5. Iz\elesedienkartes / Alternative menus 0,5 0,5
6. Skolas piena programma / School milk program 0,5 0,2 0,3
7. Jaunievedunddienu piedvajuma un apkalpoSan 05 05
Innovations in food offer and service ' '
8. Edienu un apkalpo$anas kvaté / Food and service qualiy 1,5 1,5
9. PVD prbauzu rezuitti un paskontrole 07 0,7
Results and self-control of FVS inspections '
10. Edriicas darbinieku kvalifigcijas paaugstagana 03 0,3
Inservice training of canteen employees '
Kopa: 10 1,9 8,1
Total

* Balles noteiktas @ uzdevuma svagumacedinaSanas kvalittes nodrosiasari.

Pirmie tris uzdevumi jveic macibu gada @akuma.
Katram kri€rijam izstadats skaidrojums un noteikt€ieSanas objekts.
Pamatojoties uz anket¢Sanas rezulitiem, paradita pirmo 3 krit ériju izpilde . 2. tab.
redzams skeéhu edinaSanas rama ieteikums. 3. tab@ul édienreizs pknoto skoénu skaits,
4. tabuk —edinaSanas nodroSi#ums visiem skdaniem.
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1. Skolasedienreizes atbilstoSi skanu dienas reXmam

2. tabula/ Table 2

Skolenu dienas unédinasanas re¥ms
Pupils’ daily and catering regime

. - . . oy - . : Atbildigi***
Dienas reims / Daily regime EdinaSanas rains / Catering regime .
Executives
Darlibas / Activities Plkst.**/Ti Edienreizes / Meals Laiks***| Uztura daudz. % Edrica
i . Skola
me /Time Food quantity, Cantee
o School
0 n
“ Brokastis Majas 7.00 10-20
*
Cels_aras 6.30 - 7.00 Breakfast At
Getting up
home
Macibas skal — 1. — 4. Kl. 8.00 —12.00 2. brokastis Skola 9-10.00 10-15 + +
Training at 5.—9. Kl 8.00 —14.09 Pusdienas At + +
school 10. —12.kl. | 8.00—-16.00 Pusdienas school 11.30 - 25-35
Lunch 13.00
Dinner
Pagariatas dienas grupa, Skola
o _ . Launags
pulcini u. c. Paskumi / Day- 53.00- 16.0d  Afternoon At 15.00- 10 - 15 + 4
care-center, hobby groups an school 16.00
o snack

other activities

* Atkarigs noattaluma lidz skolai;
* * lerakstarealos laikus no apkopdatm aptaujas anka&n un skolas ricibu reZma (stundu saraksta);
*** Skola sagatavo zias, (veic ska@nu aptauju un apkopo ieps datus)gdnica - nodroSina atbilstoSedinaSanu
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2. Macibu un uztureSaras laika skola radita iespzja paest visiemskoleniem ( 3. tabula)

3. tabula/ Table 3

Edienreizes planotais skoknu skaits
Planned number of pupils at meals

§ Uzturesarss laiks skai Skoknu ska_itg / Nu'mber of pupils
Klasu “ Edienreizes* / Meals
no — idz, plkst. Klasu . . .
Time spent at school | grupas Srokastls 2. brokastis Pugdlenas Launags
from — till, time In forms reakfast Lunch Dinner Afternoo
n snack
1.—2.| 8-12.30 ( pagar. -16.0p) 100 100 100 30
3-4. | 8-12.30 (pagar. -16.0Q) 200 200 200 20
5.-6.| 8—-14.00 ( 16.00) 200 70 200 20
7.-9.| 8—-15.00 (16.00) 200 60 200 20
10-12| 8 -16.00 100 100 20
Kopa / Total 800 430 800 110
% 100 X= X= 54 X=100 X=14
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3. Edinasanas nodroSimjums visiem skokniem (Pieneru skatt 4. tabudi, to veicmacibu gada ikuma).

4. tabula / Table 4

Edinasanas laiku panojums|[3, 5]
Planning of catering times
Ednica/ Canteen
| | [ o |
Edienreizu | | | 5 | |
starplaiksst. * | | 4 | |
Interval betweemeals h BE | |
Pulkstgza laiks, stundas 7% 8 o 10* 11 10 13+ 14 15+ 16+
Time, hours
*%
Uztura reams B 2B P P P L
Nutrition regime
Uztura daudz.%
Food quantity, % 10 -20 10 -15 25 - 35 10-15
Maina / Shift
KlaSu grupas / Forms 1.-2. 3.—-4. 5.—-6.A.-2./ 3.-4./ 1.-4. 5.-12.
7.—9. | 10.-12.
Skolenu skaits 100 70 200 100/ | 200/ 50 60
Number of pupils 200 100
Kafejnica/ Cafe
KlaSu grupas/Forms No 5. 5.-6. 7.-9.
Skolenu skaits 70 60
Number of pupils
Atkariba no brokastoSanas laikaunuztura daudzumabrokasts, nosakaakoSas B — brokastis P — pusdienas
+ | &dienreizes laiku (o#is brokastis vai pusdienas]the nexttime of meal (lunch or | ,, breakfast dinner
dinner) depends doreakfast time andfood quantity at breakfast. 2 B - otras brokastis | L — launags
lunch afternoon snack
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SECINAJUMI

1. Latvijas skais ir loti atkiriga skoénu edinaSana garedienreizu, gan izmaksuwa (ir
skolas, kugs dod tikai pusdienas, bet ifarbrokastis, pusdienas, launags, izmaksas — no 0,30
Iidz 1,20 Ls patdienreizi);

2. Apekinot skolu eédricu edienkarSu uztumrtibu jakonstag, ka skoénu uzturs ir
nepietiekams un nesabalatss neatkagi no izmakam;

3. Lai mazkas hitu edienu izmaksas, gpsvai tiek izmantoti &takie, mazwértigakie
produkti ( piem.: vistu mugugas, mali gda, ktie dasini, desas, krabjuiminas, u. c.)

4. Ja&dinaSanu organifirmas,&dieni ir dargi un dda skoknu tos nevar gduties;

5. Lielaps skoks, kurédienus iz¢las pieedienu sadales, nav atrigta atraka apkalpoSana
un liela dda skoknu nevar izgivét rindu pinotap pusdienu starpiofi;

6. Skoénu edinaSanas organiziju sekmgi var atrisirat, sadarbojoties skolas vibai, Ernu
veakiem, skoéniem,edinaSanas uzgmumam un PVD ;

7. lzstadatie kriteriji laus pretzak nowertét un sakrtot skoknu édinaSanu Latvijas skab
kopuns.
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NEOSPORA CANINUMANTIBODIES IN BULK MILK AND SERUM
FROM ESTONIAN DAIRY FARMS

Brian Lassen, Arvo Viltrop, Kerli Raaperi, Toivo Jarvis
Estonian University of Life Sciences, Estonia
brian.lassen@gmail.com

ABSTRACT

Neospora caninuns a protozoan pathogen related to abortions and stillbirths oé cattl
around the world. We present the first results in Estonia on thasifarFor analysis of bulk
milk and serum samples SVANOVIR@Neospora-ab ELISA kit (SVAMPwere used with
cut-off >20 % of the positive control (percent of positive value, PP). Bulk mitkptes from
2007 and 2008 (N=65 and N=320) were screened, resulting in 26 and 16% herchpesvale
Additionally, two farms positive in the bulk milk testing wereleséed for serological
examination of individual cattle (N=59 and N=20). Serum were posiivdl€¢ospora in 23%
of the tested animals. Estonia has considerable levels of anpbsdive herds and animals,
and Neospora is likely to be a cause of abortions. Future casesstnelieequired to verify
Neospora as cause of abortions.

KEYWORDS: Neospora caninum, cattle, Estonia, milk

INTRODUCTION

Neospora caninunmas long been accepted to be a cause of abortion, stillbirths, and
deformations of calves [1]. Though congenital infections is importantiq@etransmission)
probably is most common, postnatal infections, most likely from theitkee host (the dog),
is probably required to keep the infection in the herd [2]. In Estodderudiseases and
reproductive problems are competing to be the leading causeliofydal dairy production
animals, but investigations of Neospora has not previously been attef6ptén order to
establish an estimate of farms wieospora caninumve screened bulk milk and serum
samples for specific antibodies.

MATERIALS AND METHODS

Bulk milk samples from 65 and 320 different dairy farms werectt in 2007 and 2008
respectively, and tested for antibodies against Neospora using andrigliine instructions
of the commercially available iscom-ELISA kit (SVANOVIR® bpora-ab ELISA,
SVANOVA). Skimmed milk samples were diluted 1:2 and serum 1:100 &-tARen. Cut
off value>20% of the kits positive control (PP = OD sample/OD positive contt@O), as
recommended by the manufacturer. Two positive herds from the 2007 vséudyselected
and 59 and 24 different blood samples were tested respectively fogpde@tibodies with
the same Kkit.

RESULTS AND DISCUSSION

Samples collected in 2007 tested 17 out of 65 herds (26%) positivedspdda. The two
farms examined for serum antigents had 20 (33%) and 5 (19%) ampositive respectively.
Average of the individual samples was calculated to 23%. Fifty twornuk samples out of
320 herds (16%) were positive for the parasite in 2008 (Table 1).
Although the used test is good at detectiepspora caninunmn infected herds, it is difficult
to establish more than the presence of the pathogen in a sampplis. dtudy it is clear that
around 1/5 Estonian herds have infected animals. More serum samgdissex@mination to
establish an individual prevalence, with inclusion of farms testaggative on the bulk milk
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sample. The tested serum from the two positive farms gheesnipression that bulk milk
positive farms can have a fairly large number of animals posasverell in Estonia. When
comparing to other studies investigatiNgospora caninunprevalences by the presence of
antibodies, care has to be taken due to the variety in methods.eBargpudies report
prevalences in individual cattle serum samples between 2-36#oawiaverage around 11%
[2]. Our selected farms averaged 23% of all animals seropodinvea larger sample size is
needed for comparison. If only comparing to other studies with the sagthod examining
bulk milk prevalences we found 1.01% in Czech (N=495), and 15.5% in Latvia herds
(N=142) [2,3]. Compared to these studies Estonia seems to have mmosewdh infected
animals. Presence of antibodies agaNebspora caninurdoes not equal an aborting animal
[5]. Risk of abortion in seropositive cow studies do show a drarigtizd,5 times increase,
and up to 7,4 times in congenital infected heifers in first pregna®®y. [There is still
unsolved mysteries regarding the transmission of dog oocysts, amdictgttions. Studies
do indicate there is a connection between seropositive cattldharattcurrence and amount
of farm dogs [7,8]. Dogs are commonplace companion animals in Estanms. finteresting
for further examinations of aborted calves and fetuses is oéstter establishing the extent
of neosporosis as a causal factor in Estonia. Additionally, we plexaimine the serology of
our tested samples in this study for additional pathogens to evdhmteisks factors
associated with abortions.

Table 1
Herds and cattle tested folNeospora caninumantibodies

Cut-off (% of Range of positives| Positive Positive

N positive control) (%) (N) (%)
2007
Bulk milk 65 >20 21-53 17 26
Blood, farm 1 59 >20 20-108 20 33
Blood, farm 2 24 >20 20-90 5 19
2008
Bulk milk 320 >20 20-106 52 16
CONCLUSION

Estonian herd and animal antibody prevalence can be considered depomsibbuting
factor to abortions and reproductive problems. Methods to investigsde studies to
determine Neospora as an actual cause of reproductive probléeisgsimplemented. The
data is also currently being used in a wider epidemiologicaly stidhe risks involved in
abortions.
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ABSTRACT

Despite domestication, the reproductive performance of femalecpigsexhibit strong
seasonal trends. Reproduction can be affected by the season an&bréedpurpose of our
investigation was to analyse the seasonal reproductive paricarin Lithuanian White pig
breeding farm.

The investigation of reproductive performance was carrried o@0@6. The role of
porcine parvovirus (PPV), porcine reproductive and respiratory syndvooe (PRRSV),
Aujeszky’s disease virus (ADV), classical swine fever viflGSFV), bovine viral diarrhea
virus (BVDV), porcine cirvovirus 2 (PCV2),Chlamydiaceae (Chlamydia suis and
Chlamydophila abortusinfections in reproductive failure was not detected using
epizootological, serological and molecular biology methods.

The seasonal differences in losses due to reproductive disaelerebserved. Altogether
3154 pigs were inseminated and 572 (18.1%) returned to oestrus. louvakthat 12.9%
(97/752), 13.4% (107/796), 16.4% (124/755) and 28.7% (244/851) inseminated pigs returned
to oestrus in I, 1l, Il and IV quarters, respectively. Altdget 1956 (85.6%) pigs farrowed
and 330 (14.4%) pigs aborted. It was found that 90.0%, 89.1%, 85.5% and 77.8% pigs
(farrowings/ confirmed to be pregnant after insemination) fardowe I, 1l, 1l and IV
quarters.

KEY WORDS: Swine reproduction, PCR.

INTRODUCTION

Pig farms experience big economic losses due to infectious andenbmils reproductive
disorders in Lithuania from time to time. It is well-known thaettious pathogens can play
essential role in reproductive performance [3]. The role of soom@nfectious factors
(temperature [2], season [5], breed [7, 8] and others) are often uvalleted but it can be
overevaluated also, when infectious agents are not excluded. The dexatiopmd
introduction of PCR methods for diagnosis of PPV, PRRSV, ADV, CSF\DBWCV 2,
Chlamydiaceaeinfections enabled us to confirm or deny the etology of infectious
reproductive disorders [5]. So now the evaluation of seasonal reproddigtoreers can be
performed more reliably.

Considerably higher prevelance of "undiagnosed" abortions is obsensmma swine
farms from September through December every year [1]. Butfit®nce on reproduction is
different in various farms. Seasonal reproduction disorders canrp@nablematic for some
breeding farms. For investigation we chose Lithuanian White bpggding farm which
experienced big losses due reproduction disorders and sent us samplathadbgical
material for testing with respect to infectious diseasesa$t suspected that sows may abort
form 30 to 110 days after breed and affected sows do no show signgwobfgoxemia. In
addition, the aborted fetuses are normal in size, devoid of pathoésgoms$ and infectious
agents are absent mostly. Serologic testing of affected fade/$0 demonstrate a pathologic
agent [1].

So the purpose of our investigation was to analyse the seasonductwe performance
in Lithuanian White pig breeding farm in 2006.
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MATERIAL AND METHODS

The investigation was made in Lithuanian White pig breeding farm in 2006.

Epizootoological methods.The epizootic situation was estimate@lhe analysis of
reproduction data was made. The changes in occurrence of repsaddistorders during
different months and quarters was studied.

Serological methods.

HI. HI was performed using V-type microplates and 0.75 % human O grdupaed cells
suspension [4]. HI was performed to detect seroconversion in stillbirths.

Molecular biology methods.

Altogether 13 samples of stillbirth and mumified fetus were taken.

DNA extraction. The total DNA was extracted from the homogenized tissues byophe
chloroform isoamyl alcohol method [6]. Extracted DNA was used foeatien of PPV,
ADV, PCV andChlamydiaceae ( Clamydi@ndChlamydophila).

RNA extraction. Trizol method was used. Extracted RNA was used for detection of
PRRSV, CSFV and BVDV [6].

PCR. Different PCR methods (Table 1) were used to diagnose theiamecdf PPV
(nested PCR), PRRSV (nested PCR), BVDV (nested PCR), CSRteth®CR), ADV
(PCR), PCV2 (PCR) an@hlamydiaceae (Clamydi@ndChlamydophilanested PCR) [6]

RESULTS AND DISCUSSION

First of all the investigation of epizootic situation was edrrout. No clinical or
epizootological signs characteristic for CSF and ADV was fo(irable 1). Boar semen
samples were checked and it was found to be suitable for insemination.

The role of PPV, PRRSV, ADV, CSFV, BVDV, PCV QhlamydiaceadChlamydia suis
and Chlamydophila abortus)nfections in reproductive failure was not determined using
clinical, epizootological, serological and molecular biology methods.

Table 1
The results of laboratory and epidemiological diagnosisof infectious agents in 2006
No. | Infectious agent Epizootologly Molecular biology
and clinical PCR method and results 2006, X[
signs Samples tested, p
1 PPV Negative Nested PCR negative 13
2 HI negative 8
3 PRRSV Negative Nested PCR negative 13
4 BVDV Negative Nested PCR negative 13
5. CSFV Negative Nested PCR negative 13
6. ADV Negative PCR negative 13
7 PCV2 Negative PCR negative 13
8. Clamydia Negative Nested PCR negative 13
9. Chlamydophila Negative Nested PCR negative 13
Note. XI' — November.

Of course, our results can not exclude as the direct affebi asdirect affect of infectious
diseases on reproductive performance totally, but at least it should not beimateekst

As it is shown in Table 2, 3154 Lithuanian White pigs were inseednatfarm and 572
(18.1%) ones returned to oestrus. It was found that 12.9% (97/752), 13.4% (107/796), 16.4%
(124/755) and 28.7% (244/851) inseminated pigs returned to oestrus in |, dndllV
guarters, respectively. The worst situation was in November. Itfovasd that percent of
returned to oestrus pigs ranged from 9.9% to 36.4% in different months inT2@08easonal
prevalence of reproductive failure was evident.
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Table 2
The results of insemination and return to oestrus of pigs i2006

Period Inseminated pigs Pigs returned to oestrus
Month Quater n n n %
I 273 27 9.9
I I 218 752 42 97 19.3 12.9
1] 261 28 10.7
\Y 246 32 13.0
V Il 286 796 37 107 12.9 134
VI 264 38 14.4
VII 256 43 16.8
VI 1] 259 755 44 124 17.0 16.4
IX 240 37 154
X 275 72 26.2
Xl \Y 286 851 104 244 36.4 28.7
XII 290 68 23.4
I-XI1 -1V 3154 572 18.1

As it is shown in Table 3, 1956 pigs farrowed in 2006. It was foun@8Wa(14.4%) sows
aborted in 2006. The worst situation was in November of 2006. It was founpeticant of
“not in pig” sows ranged from 5.2% (March) to 27.0% (October).

It was found that in the first quarter of 2006 88.9% inseminated andnsedfipregnant
pigs farrowed, in second — 87.8%, in third — 83.1% and in fourth one — 71.4%.

Altogether 1956 (85.6%) pigs farrowed and 330 (14.4%) pigs aborted. fowas that

90.0%, 89.1%, 85.5% and 77.8% pigs (farrowings/ confirmed to be pregnant afte

insemination) farrowed in I, II, lll and IV quarters. And respectived.0%, 10.9%, 14.5%
and 22.2% pigs aborted in I, 11, Il and IV quarters.
Table 3
The data about pig farrowings and abortions in 2006
Period Farrowings, n Abortions m
Month Quater n n n %
I I 143 496 23 55 13.8 10.0
Il 172 22 11.3
1] 181 10 5.2
\Y Il 175 525 18 64 9.3 10.9
V 175 29 14.2
VI 175 17 8.8
VIl 1] 157 484 31 82 16.5 14.5
VI 180 18 9.1
IX 147 33 18.3
X \Y, 180 451 66 129 27.0 22.2
XI 151 20 11.7
XII 120 43 26.4
I-XI1 -1V 1956 330 14.4

Many producers and veterinarians overlook seasonal patterns of repeg@ecformance
in swine farms . As mentioned previously, accurate records aented to characterize
seasonal infertility and the severity of this problem variesafyear to year and from farm to
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farm. Unfortunately, the diagnosis of seasonal infertility ieroimade after the detrimental
effects have decreased performance. Consequently, producersingaffecient time to
institute management changes. Like so many other management pescg@adevention is the
most cost effective approach to seasonal infertility [1]. Qeasinfertility is a photoperiod
induced phenomenon that can be manipulated by changes in photoperiod and byngccount
for season as a significant factor when feeding strateggeapglied in commercial piggeries
[5].

A stringent pregnancy diagnosis program is useful, particufathe autumn months. Due
to the increased incidence of pseudopregnancies and autumn abgotmohscers must
identify these open females as soon as possible. The foremeghiprocedures should prove
useful to reduce the number of non-productive sow days and maintain opgiradoctivity
[1].

However seasonal reproductive problems have a lot of (co)factdr® solve problems it
Is not easy [9]. Various dominating factors can be different in farms and periods.

CONCLUSIONS

1. The role of porcine parvovirus, porcine reproductive and respiratory@yedvirus,
Aujeszky’s disease virus, classical swine fever virus, bovimal diarrhea virus,
porcine cirvovirus 2 ChlamydiaceagChlamydia suisand Chlamydophila abortus)
infections in reproductive failure was not detected.

2. Symptoms of reproductive disorders and changes in frequency duriregediff
seasons are characteristic to Autumn Abortion Syndrome.

3. Losses due to Autumn Abortion Syndrome are significant and predisporitagsfa
should be determined.
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MILK AND BLOOD OF DAIRY COWS IN THE SECOND AND
FOURTH MONTH OF LACTATION
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ABSTRACT

The aim of the study was to investigate the interralationshpmohemical indices of milk
and blood and to clarify the usefulness of correlations among biochandezds to control
the quality of nutrition and health of dairy cows.

The experiment was carried out during indoor period in one 70-cows hagrdinified
nutrition. There were selected 14 dairy cows in the second monthtatidac(30-60 days in
milk). All milk and blood samples were collected 2 times: ingbeond (l) and the fourth (I1)
month of lactation on the monthly milk quality control (interval 62 days). Biochéimidiaes
of milk and blood samples were statistically analyzed by SPSS 11,5.

The mean milk yield per cow | was 22.75 + 1.74 kg/day (15.B85.@0 kg/day), but milk
yield 1l was much lower 14.75 + 0.62 kg/day (10.10 to 19.40 kg/day). Tha ma protein
% raised significantly at this period from 3.01 + 0.06 % to 3.12 = 0.0p<%.Q1), milk fat %
rised from 3.80 £ 0.19 % to 3.85 = 0.12 % (p<0,05). The mean urea concentnatrolk i
decreased more than two times at this period (13.88 + 0.63 mmol/l to @6 mmol/l;
p<0.001) and in the serum (8.68 = 0.44 mmol/l to 3.74 £ 0.18 mmol/l; p<0.001), as well.

There was a significant diference between some serum biaaiendices | and Il : total
protein, GGT, cholesterol and triglycerides (Table 1).

There were established 20 significant correlations betweemitkeyield, somatic cell
count (SCC), milk components (protein %, fat %, urea) and blood biocHandazes (total
protein, albumin, urea, GGT, cholesterol, triglycerides, fibrinogerjesé& correlations
depended on nutritional and health status and productivity of cows in the heard.

The most important conclusions are: 1) the significant correlatiogg the milk yield,
SCC, blood and milk biochemical components are useful to advance the control of herd health
and nutritional status, as well as to use in prognosing chahgetkand blood biochemical
indices two months forward; 2) the urea concentration in the bovine damsna close
positive correlation with the urea level in milk in | (r = 0.675; 40 and Il (r = 0.858;
p<0.001); 3) the urea concentration | in the serum of dairy cowsahaght positive
correlation with milk protein % | (r = 0.720; p<0.01) and serum ureaslinfluence on the
milk protein % Il (r = 0.710; p<0.01); 4) the milk yield Il of daicpws significaltly depends
on the results of milk quality | : milk yield per day | (r0s650; p<0.05), urea | (r = 0.577;
p<0.05) and fat % | (r = 0.615; p<0.05); 5) the SCC Il depends on the milk yield pefrday |
0.673; p<0.01) and on the health status of cows | : fibrinogen (r = 0®B0201),
triglycerides (r = 0.683; p<0.01) and cholesterol (r = 0.737; p<O®1}he total protein
concentration in the serum of dairy cows has a significant positifrelation with GGT at |
(r = 0.564; p<0.05) and Il (r = 0.631; p<0.05). GGT I has positive caoetawith GGT 1l (r
= 0.631; p<0.05) and fibrinogen I (r = 0.587; p<0.05). The reason of thestatons is a
chronical inflammatory process in the liver of these cows.

KEY WORDS: cow, milk, blood, protein, GGT, correlation
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IEVADS

Piens sinteggas piena dziedzeru alvasl kur 80 % izejvielu @k no asiim [6]. Govm
piena olbaltumvielas veidojas no @siaminoskbém un polipepdiem, piena tauki — no
plazmas taukgbem, triglicefidiem, aceita, propionskbes un sviestgbkes [5]. Pienu un
asinis veidojosokimisko vielu koncenficija izmairgs atkatba no davnieku &dinaSanas
kvalitates un vesa@bas sivokla (piengram, metabails acidozes vai alkalozes, ketozes)[2].

Palielinot spurekl sagremojam protana daudzumu un metabdjamas enegijas
daudzumu, asis un piea palielinas ufinvielas koncenscija [7, 8]. Ir noteikta augsta
pozitiva korekcija starp uinvielas koncenéciju piera un asifis goum, aitim, un kazm [11].
Govim konstatta hitiska pozitva korekcija starp izslaukumu un piena 1ovielas
koncentéciju [13]. Asiris ufnvielas un albuima koncenticija izmairas lidzigi piena
urinvielas konceniticijas izmaham lak@cija. Piena uinvielas koncendicija samazias pie
paaugstiata somatisko@u skaita (SSS) piar9].

Lai noteiktu govju subkhiskas ves@bas sivokla izmanas, iekaisuma procesa
diagnostiesanai tesmannosaka SSS pienbet iekaisuma procesu konstatnai atgremaju
organism — fibrinoggna koncen#ciju plazna [14].

Gamma-glutamiltransfezes (GGT) koncerdcijas paaugstiasaris asifis atgrematjiem
norada uz holesizi un hronisku hepatoit bojjumu [14]. GGT aktiviiite serura atkaiga no
dzivnieka fiziolgziska stivokla: kiiniski veseim goum cietsiiveSanas beigu periadGGT
aktivitate ir daudz zeaka nek pirmap necla pec atneSais GGT koncenficija serum
paaugstias lidz 6 nedlam pec atneSadis [4]. Savukrt Stojevic Z.u.c. (2005.) konstiSi, ka
GGT aktiviate serura kliniski vesedm govm cietsivéSanas periadun 10.-45.diem pec
atneSaas ir hatiski augsika (p<0.001) nekparejas lak&cijas diens.

GGT singze notiek ar piena dziedzeros. Apgriezti proporcia sakaiba noteikta starp
govs produktiviiti un GGT aktiviiti asiris. Savulrt, govs izslaukumam ir ponia
korekcija ar holestana koncentciju asins (r = 0.58)[12].

Atgremoijiem holesteins ir viens no aknu daittu raksturojoSiem stefdiem, jo & sinEze
notiek akas no aceita un ir atkaiga no $§ organa funkcionala stavokla. Aceéts ir viena no
piena tauku sigizes izejvieim. Holesteins serura Joti zema hivuma lipoproténu (VLDL)
sasiva piedafis trigliceidu transpo@Sars no akram. Trigliceidu koncenticija asins
paaugstias vielmahas enegijas defigta apsiklos. Ddu asins cirkukjoSo trigliceidu
izmanto piena tauku siggei tesmens audos [5].

Masu eksperimenta &rkis un uzdevumi: 1) noteikt slaucamo govju piena umuasi
biokimisko @aditaju savstarpjas korelatvas sakabas lakicijas vidus posm t.i., otraj un
ceturtaji laktacijas nenes; 2) noskaidrot So sakéu izmantoSanas iegps édinaSanas
kvalitates un vesd@bas sivokla kontro€; 3) izpatit korelaivo sakatbu pielietoSanas iegjas
piena komponentu kvantitab izmaihu un govju vesdabas sivokla garmainu prognozsars.

Eksperimerat izmantotas 14 khiski veselas govis laktijas otraj ménes (30-60 dienas
pec atneSa#s) no viena slaucamo govju gampulka ziemoSanas perimdEksperimenta laik
visas govis sgma viermdu batbas devu. Piena un venozomasparaugi 14 gam naemti
ikménesSa piena kvalites kontroles dien pirmo reizi lakécijas otraj menegs (1), otro reizi —
laktacijas ceturtaj (1) ménes (90-120 dienasde atneSadis).

Piena paraugos noteikts piote (%), tauki (%), dnviela un SSS SIA ,Piensaimnieku
laboratorija”. Ashu paraugi analiéi Ceésu centilas slimncas laboratordi, kur noteikti
sekojosi bigimiskie &ditaji: kopgjais proténs, alburins, uinviela, GGT, holestams,
trigliceridi seruma un fibrinoggns plazm. Piena un asu bidimisko @ditaju statistisl
anaize veikta ar SPSS 11,5 programmu. Piena upudsokimiskajiem &ditajiem noteiktas
vidgjas ertitbas | un Il period, to atkiribu hitiskuma imenis, &ditaju savstarpjas
korelacijas.
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REZULT ATI UN DISKUSIJA
Piena un seruma Wimnisko @ditaju izmainas 14 goim otrap (I) l1idz ceturteg (l1)
laktacijas neneg§ atspogiptas 1.tabdl Vidgjais dienas izslaukums | eksperimenta igov
sakit ar izslaukuma maksimumu lakfja (22.75 = 1.74 kg/dien(minimalais 15.10 kg/d.,
maksinalais 35.00 kg/d.). Gam raZba Il hiatiski (p<0,001) samazas hidz 14.75 + 0.62
kg/diers (minimalais 10.10 kg/d.; maksiamis 19.40 kg/d.). Saj periodi protana
procentala (%) koncenticija piera batiski (p<0.01) paaugstijusies no 3.01 + 0.06 %dz
3.12 + 0.05 %, bet umvielas daudzumsiliski (p<0,001) samazijes vaiik ka divas reizes
gan pied (no 13.88 = 0.63 mmol/idz 6.60 £ 0.41 mmol/l), gan seranino 8.68 + 0.44
mmol/l [idz 3.74 = 0.18 mmol/l). Unvielas koncenticija piera | daudz vaigk parsniedz
ieteikto normu (3 — 5 mmol/l [SIA ,Piensaimnieku laboratorijagkm serum | (2.0 — 7.5
mmol/l [3]). Urinviela, k& mazmolekulra viela, viegli izkiist no asitm caur asinsvadu
sienpam ekstraceldraja kidruma, ufina, piera un spurela satui.
1.tabula/ Table 1
Piena un ashu biokimiskie rezultati govim laktacijas otraja (I) un
ceturtaja (Il) meneg
Biochemical results of milk and blood of cows in th second (l) and

fourth (1) month of lactation

Laktacijas Laktacijas
n=14 2.menesis (1)/ 2nd| 4.menesis (II)/ | Starpba (I-11)/
month of 4th month of | Difference(l-I)
lactation lactation
Izslaukums (kg/diex)/ Milk yield 22.5+1.4 14.5+0.2 -8.00+1.42
Piens/ | (kg/day)
Milk Protans (%)/Protein 3.01+0.06 3.12+0.08 +0.12+0.04
Urinviela (mmol/l)/Urea 13.88+0.63 6.60+0.4% -7.28+0.67
Tauki (%)/Fat 3.80+0.19 3.85+0.12 +0.05+0.19
SSS (ikst./ml)/SCC (1&ml) 426.08+241.41 152.15+75.83 -273.92+214)31
Kopgjais proténs (g/l)/Total protein 62.10+1.27 68.60+1.08 +6.50+1.29
Serums/ | Albumins (g/l)/ Albumin 38.93+0.66 40.43+0.63 +1.50+0.94
Serum Urinviela (mmol/l) /Urea 8.68+0.44 3.74+0.18 -4.94+0.48
GGT (U 21.71+2.19 21.64+1.50 +5.93+1.86
Holesteins (mmol/l)/Cholesterol 5.33+0.32 5.95+0.28 +0.62+0.25
Trigliceridi (mmol/l)/ Triglycerides 0.177+0.02 0.238+0.0% +0.06+0.02
Plazma/ | Fibrinogens (g/l)/Fibrinogen 1.77+0.27 1.42+0.23 -0.35+0.31
Plasma
a—p<0.05; b-p<0.01; c—p<0.001

Parak augsi urinvielas koncenicija abos izmelkjfamos subsitos kiniski veseim govum
rodas nesabalagtas edinaSanas rezuita, bafbas de@ pardozjot spureki sagremojam
protana daudzumu vai to nesabalgps ar viegli sagremojamiem gydratiem. Rirak zems
spurelta satura sbbums var kast slapekli izmantojoSo baktiju vairoSanos spurek|9].

Seruma dnvielas koncendicijai | konstagta augsta koratijas pakipe ar piena anvielas
koncentaciju | (r = 0.657; p<0.01), un ar piena prot@ % | un Il (r = 0.720; p<0.01 unr =
0.710; p<0.01). Seruma iavielas koncenscija Il af tieSi koreé ar piena unvielas
koncentaciju Il (r = 0.858; p<0.001).

Piena unvielas daudzums | koretikai ar dienas izslaukumu Il (r = 0.577; p<0.05jtad
pec urnvielas koncen#cijas asifs (nevis pied) var prognozt gaichmas piena protma
izmaipas 2 meneSus uz priekSu. idu eksperiment lidzigi ka citos [Etijumos [1], piena
urinvielas koncen#icija var nodedt izslaukuma izmaiu prognozsanai Sa& pas periodi.

Protena % pied | negaivi korelc ar seruma albumna koncen#ciju Il (r =

-0.606;

p<0.05). Intervai piena protma sintzei tesmen patré vairak asins esos albunina.
lesgejams, ka hronisks aknu iekaisums ir paloni albuninu koncenticijas samazi#saras
tendencei asis augstkas razbas gowm.
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Par hroniska aknu iekaisuma p&blu gaampulka liecina GGT vidjas koncenticijas
paaugstiaSaras | un Il virs normas (21.71 + 2.19 U/l un 27.64 + 1.50 U/l ) kikiBas 2
meénesu lailg ir butiskas (p<0.01) un GGT | un Il savstajipkorele (r = 0.631; p<0.05).
Seruma kopa protana koncen#cija | negaivi korele ar piena tauku % I (r = -0.580; p<0.05)
un pozitvi — ar GGT Il (r = 0.631; p<0.05). Tas nog, ka hronisks aknu iekaisums gov
saisis ar vieglu dehidratiju un tam sekojoSu k@ protana koncen#cijas pieaugumu.
Aknu iekaisuma @onis vagtu biat nesabalargsas edinaSanas & radusies subktbiska
acidoze. Par to liecina eksperimentavdeku nedaudz pazenaits vidgjais piena tauku % |
(3.80 £ 0,19 %) un paaugsita seruma un pienaiavielas koncendcija |, ka af GGT |
pozitiva korekcija ar fibrinogna koncentciju | asins (r = 0.587; p<0.05).

Izmeginajuma davniekiem konstd@ta poziiva korehcija starp piena tauku % | un
izslaukumu Il (r = 0.615; p<0.05).aflad, jo zemaks piena tauku % | un izteidta acidoze, jo
zeniks izslaukums prognémms [gc 2 neneSiem. Poziva korekcija pasiv af starp dienas
izslaukumu 1 un 1l (r = 0.650; p<0.05), kas @aha, ka no augakas razbas govm 2 nenesu
laika iegis vaiiak piena nek no mazraigajgm. Tatu goMm augsika razba otraj laktacijas
ménes saisis ar auggdku somatisko &nu skaitu (SSS) pi@run izteikiku iekaisuma procesu
organism (akras) el pec 2 neneSiem. Eksperimentpar to liecina dienas izslaukuma |
pozitiva koreficija ar seruma fibrinagna koncen#ciju Il (r = 0.611; p<0.05) un fibrinagpa |
tieSa koredcija ar SSS 1l (r = 0.802; p<0.01).

Govm otrap lidz ceturteg laktacijas neneg seruna batiski ir pieaugusi triglicadu
koncentécija no 0.177 £ 0.02 mmol/lidz 0.238 = 0.01 mmol/l (p<0.01) un holester
daudzums — no 5.33 = 0.32 mmoiiliz 5.95 + 0.23 mmol/l (p<0.05). Vielmgs enegijas
deficita situacija asins paaugstiis trigricefdu koncenticija. To transpoBSana notiek
saistba ar loti zema bivuma lipoproteniem, kuru sagva ietilpst holestans. Tatad,
paaugstinoties triglicedtu koncenficijai asins, japaaugstias af holestemam. Eksperimeat
konstagta pozitva koreficija starp trigliceidu koncenticiju | un holestana koncengciju
seruna 1 un Il (r = 0.694; p<0.01 un r = 0.553; p<0.053,d4 starp triglicetrdu koncentciju
| un SSS Iun Il (0.574; p<0.05 un r = 0.685; p<0.01}.Malesteina koncentcija | pozitvi
korek ar SSS Il (r = 0.737; p<0.06). Augkas raibas gowm ir augsika holestena
koncentacija asins [12], un &m ilgak nowero iekaisuma procesus organisom paaugstiztu
SSS piea.

Eksperimenat noteiktas @l pozitivas koreicijas fibrinogna koncen#cijai asins | ar
urinvielas daudzumu pianl (r = 0.711; p<0.01) un ar 1nvielas daudzumu serdnil (r =
0.794; p<0.01). Bn sakaibam izskaidrojums var saisies tikai ar konst&to iekaisuma
procesu akiis, kas rada vieglu dehidaatju un kaetu uiinvielas izvaiBanu caur nieém.

Kopuna no iegditajiem eksperimenta rezaltem izriet, ka piena un agi bickimisko
raditaju savstarpjas korehcijas un kvantitavas izmahas visvaidk ietekne edinaSanas
kvalitate un govju ves@bas sivoklis garampulka. Biokimisko R&ditaju korekcijas lauj
detali£tak noskaidrot &lonsakarbas piena un agi bidkimisko @ditaju kvantitaivajas
izmainas, ka ai dod iespju prognozt piena sadvva un govju ves@bas sivokla garmainas
divus nenesus uz prieksu.

SECINAJUMI
1. Govju ashu un piena bikimiskajiem komponentiem ir savstajps kitiskas
korelaivas sakabas, ko var pielietot denieku ¢dinaSanas kvaliites kontrot un
slimibu diagnostik, ka af piena komponentu kvantitab izmahu un vesabas
stavokla @rmainu prognozsara divu menesu laik.
2. Govim seruma unvielas koncenécija tieSi koret ar piena unvielas koncenéciju
gan lakacijas otraj (r = 0.675; p<0.01), gan cetudy = 0.858; p<0.001) emes.

115



Govim lakfcijas otraj meneg urinvielas koncensicijas serura batiski korek ar
piena olbaltumvielu % (r = 0.720; p<0.01) un ietekprena olbaltumvielu daudzumu
vismaz divu nanesu period (r = 0.710; p<0.01).

Govim var prognogt izslaukumu kvantitavas izmanas ceturta laktacijas nenes,
izmantojot lakicijas otE méneSa piena andu rezulitus: dienas izslaukumu
(r=0.650; p<0.05), anvielas koncenaciju (r=0.577; p<0.05) un tauku % (r=0.615;
p<0.05).

Govim lakfcijas ceturtaj menes SSS Iatiski ietekn® otra laktacijas nenesa dienas
izslaukums (r=0.673; p<0.01) un govju vabat sivokli raksturojoSie asu
biokimiskie &ditaji: fibrinogéns (r=0.802; p<0.01), trigliceti (r=0.683; p<0.01) un
holestemns (r=0.757; p<0.01).

Govim seruma kofjam proténam ir kitiska pozitva koreficija ar seruma GGT
laktacijas otraji (r=0.564; p<0.05) un ceturtajmenes (r=0.631; p<0.05) sakarar
aknu iekaisuma procesu veidoSancx @mtneSaks. To apstiprina GGT ponfa
korelcija otrap méneg ar fibrinogna koncentciju asins otraj laktacijas nenes
(r=0.587; p<0.05) un ar GGT aktigit ceturtaji laktacijas nenes (r = 0.631; p<0.05).
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KUI LU SPERMAS BAKTERI ALA PIESARNOJUMA V ERTEJUMS
ASSESMENT OF BACTERIAL CONTAMINATION OF THE BOARS S EMEN

Mangale Mara®, Jemdjanovs Aleksandrg, KonoSonoka Irara®

LLU Veterinarmedidnas fakulite, Latvija@, LLU Biotehnolgiijas un veteriarmedianas
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ABSTRACT

During the period of time in 2005 from May to December 104 seraemlges from 24 boar
ejaculates were analysed. Semen volume and concentration wasdeRreputial flush,
undiluted and extended semen samples were bacteriologicaly edaatinthe Research
Institute of Biotechnology and Veterinary Medicine ,Sigra”. Resleaesults showed that
total bacteria count at preputial opening in neat and extended sanvethe influence of the
season (p<0.01), and an agreement between the total number of hadtesigreputium of
the neat and extended semen was found out (p<0.01). The followingidmocieere
determined: Pseudomonas aerugingsa Staphylococcus spp.,Enterococcus spp
Staphylococcus spp., Klebsiela spp., Plesimonas gpjzona spp., Enterobacter cloacae,
Escherichia coli, Citrobactediversus, which were fixed in neat and extended semen of
preputium.

KEY WORDS: boar, semen, bacteriospermia, season

IEVADS

Bakterila piesirnotiba ir biezi nogrojama kuju spermas idganas procas Kuilu
tureSara novietres ir atkbti daudzi baktedla piesirpojuma avoti, kas ir saigt ar
dzivniekiem un ap#tgjo vidi. Viens no kuju spermas bakteta piesirpojuma avotiem ir
prepicija atvere, caur kuru dzimumos var iekit mikroorganismi noargjas vides un
diverticulum preaputialéaklais maiss), kurs kuilim prapija priek&jas ddas mugugja siera
veido samara plasu dobumu, uzkjot prepicija dziedzeru izdgumus, uina atliekas, veidojot
labveligu vidi bakeriju augSanai. Zigtnieki Dagnall et Jones (1985) uzskata So divertikulu
par galveno baktetio piesirnojuma avotu ejakata, ka r1 bakeriju veids un skaits ejakatia
ir atkafigs no gidruma daudzuma prépija, ka afi no kuiu vecuma un t@Sanas veida.
Jauniem kdiem, kurus neizmanto spermas ii€gnai, prepcija nav %idruma, un to
sperna bakeriju daudzums ir vismaikais.

Vairums piedmotaju ir Enterobacteriaceae dzimtas gramnagat bakerijas. Bakeriju
koncentécija, afl laiks un vide ir par iemeslu negai ietekmei uz spermijiem un var
samagziat kuila reprodukivas sggjas (Althouse et al. 2000).

Masu uzdevums bija noskaidrot LatvipudZjamo daZdu irnu kuilu prepicija, natvas
un atkaiditas spermas baktato piesirnojumu un & sezoalo ietekmi.

MATERI ALS UN METODIKA

Retijjums veikts laik no 2005. gada maijaidz decembrim. Izmantoti 24 Pjetrenas,
Jork3ras, Dinu landrases, Igaw landrases un Seghers maskirnes kuli vecuns no viena
Iidz cetriem gadiem. Vienu reizi &ne§ ieqgiti ejakuktu paraugi, kuros noteikts ejaktd
apjoms un spermas konceatifa. Prefciju noskalojumi, navas un af§aiditas spermas
paraugi izmekdti bakteriolgiski LLU Biotehnolgzjas un veteriarmedianas ziatnes
zinatniska institita "Sigra” akred®&ta mikrobiologijas laboratorj. Nopemtajiem paraugiem
noteikts kopjais mezoflo aerobo un fakultati anaerobo mikroorganismu skaits, izmantojot
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agaru barotnes un koloniju skadnas agaru (Difco BBL). alakai mikroorganismu
identifikacijai lietotas dazdas Hisa cukura barotnes.

Uzssjumi inkubiti 37° C temperatra 72 stundas, kontrgjbt un analizjot izaugu&s kolonijas

ik pec 24 stundm. Bakerijas lidz sugasimenim noteiktas ar BBL Becton Dickinson firmas
Crystal grampozivo un gramnegato bak€riju identifikacijas sistmu, kug ieklauti vaiaku
substitu fermenicijas, oksidcijas un hidrazes testi. Baktijas identifiGtas, sadzinot
iegatos reakciju rezudtus ar datu fize esoSajiem.

Datu apstide izmantoti 104 atgiditas un neai@iditas kulu spermas, &k ai prepiciju
noskalojumu paraugu bakterigisko izmekEjumu rezulsti (n=104). Noteikts kofjais
bakeriju skaits un to veidi 1ml ki premicija noskalojumos, nedtdidita un at&aidita
spernma. Datu anake veikta izmantojot Microsoft Excel, SPSS 14,0 programmas.

REZULT ATI UN DISKUSIJA
Pirmaj tabuk apkopoti kuiu ejakulita un spermas konceatijas victjie raditaji, mingtas
noteikto &ditaju minimalas un maksiralas robezas.
1. tabula/Table 1
Kuilu ejakulata un spermas koncentfcijas vidgjie, minimalie un maksimalie raditaji
Mean, minimal and maximal parameters of boars semen ejacatle and concentration

Vecums/Agel Ejakulata apjoms (ml)/Ejaculate | Spermas konceriitija (mljrd/ml)
(gadi) volume (ml) Concentration of semen (billion/ml)
(years) Videgji () min max Vidgji () min max

1 189+ 20 100 300 0.6+ 0.05 0.2 1.2
2 285+ 20 110 471 0.4+ 0.03 0.2 0.9
3 254+ 17 173 350 0.5+ 0.05 0.3 0.9
4 224+ 13 180 348 0.4+ 0.04 0.2 0.8

Veicot datu apsidi, noskaidrajs, ka vienu gadu veciem Kki@gm ejakufita apjoms bija
vidgji 189 + 20ml un swrstijas no 100 — 300ml. Divus gadus veciemliam attie@gi 285+
20ml ar swrstibam no 1101dz 471ml ejakdita. TAis gadus veciem kiiem vickjais ejakudita
apjoms bija 254 17ml ar sdrstbam 173 — 350ml vis petijuma laiki. Cetrus gadus veciem
kuiliem ejakuiita apjoma vidjie raditaji attieagi 224+ 13ml, s\varstoties 180 -348ml robag.

Spermas konceatrijas @aditaji vienu gadu veciem kiliem vidgji bija 0.6-0.05mljrd/ml ar
svarstbam no 0.2 idz 1.2 mljrd/ml. Divus gadus veciem kem videja spermas
koncentécija sasniedza 0.4 0.03mljrd/ml imeni ar sarsttbam no 0.2 — 0.9mljrd/ml. Ts
gadus veciem attiggi 0.5 + 0.05mljrd/ml ar spermas konceitijas swrstibam 0.3—
0.9mljrd/ml. Spermas konceatijas vickjie raditaji cetrus gadus veciem Kiegm bija 0.4
+0.04mljrd/ml ar s@rsttbam 0.2 -0.8mljrd/ml. Korelciju apgkini noradija, ka ejakulta
apjoms (r=-0.29, p<0.01) un konceauija (r=0.25, p<0.01) ir atkagi no katra kuia
individualajam ipagbam (2. tabula).

Par kuia vecuma ietekmi uz ejakith apjomu nada \aja poziiva korekcija (r=0.24,
p<0.05), savuit, spermas koncentija raksturojas ar negat vaju korekciju (r=-0.25,
p<0.01).

Lielakais baktefilais piearpojums vig petijuma laikh bija prepicija noskalojumos,
samazinoties neatfidita un ataidita sperna (10, 10, 10* kvv ml™Y), kas sakt ar literatira
mingtajiem datiem. Premiju noskalojumos baktiju kopskaits sasniedza 1.5X10-
20.9x10kvv ml™*, natva sperna - no 10001dz 6.1x16kvv ml™, atkaidita sperna - no 600
lidz 1.92x16kvv mi™.
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Aprekinu rezultita, izmantojot Spearmen metodi (2. tabula), noskaidnipka pasiv cieSa
korelcija starp kopjo bakeriju skaitu neaftgaidita un atkaidita sperma (r=0.73, p<0.01)).
Vidgji cieSa koreicija (r=0.49, p<0.01) bija starp kejp bakeriju skaitu prepcija un
at&aidita sperm.

2.tabula/Table2
Kuilu spermas kvaliites raditaju salidzinajums
Correlation and significance of boar semens quality data

[
Sl a w = el e
Spearmen correlation (r) % % o= |59 E8 8|8 E S *g% ? L3
@ = 0 Sccl g ElolT| g3
=| E = c Q Do olo 0| _ XElaoa
Significance (p) S|l 2| @ s o He8lgro| B2 S|l= 09
S c| ©
S| v 23 PEIRE: R
5| E S & °lF -1
r -0.29**
Ejakulata apjoms (ml)
Ejaculate volume (ml) P 0.01
_ *%
Spermas_konceritija ' 0.25* 0.57
(mlj/ml)
Concentration of semen p 0.01 0.01
Bakriju  kopskaits nava ' 006 |001 |-001
sperm kvv/ml™
Total bacteria in neat semen P 0.53 0.98 0.93
Baktriju kopskaits atgaidita r 0.10 -0.09 0.02 0.73**
sperm kvv/ml™
'Sl'é);[]?(len bacteria in extends 0 0.30 0.39 0.82 0.01
_ ** *k
Bakteriju kopskaits prefcija ' 0.08 0.06 0.10 0.38 0.49
kvv/ml™
Total bacteria in preputium P 0.42 0.57 0.29 0.01 0.01
Sezona r 0.19 -0.14 |0.19 0.38** | 0.57** | 0.66**
Season p |005 |017 |005 |0.01 |0.01 |0.01

** Korelacija pie lmtiskuma Imena p<0.01/Correlation is significante at the 0.0Z&le
* Korelacija pie mtiskuma Imena p<0.05/Correlation is significante at the 0.0kle

Kopgjais bakeriju skaits prefcija uzradija videji cieSu koredciju ar kogjo bakeriju
skaitu neat§aidita sperma (r=0.38, p<0.01). legie rezultti pamatoti apstiprija probEmas
aktualiati un s risiraSanas nepiecieSabu, jo literatira mingts, ka skliniekos un sklinieka
pieceklos, kur notiek spermiju veidoS@un uzkisaras, vide ir sterila (Sone et all.1982,
A. Jeméjanovs 1991)

Mikroorganismu kopskaits rmefi spernd pavasara @nesos sarsfijas 1000 - 125x 10
kvv/ml™ robe#s, vasat no 70001dz 267x18kvv/ml™, bet rudens @nesos attigi 20000 -
610x1d kvv/ml™ intenvla. Lidzigas mikroorganismu kopskaita atiiees bija ar at&aidita
sperna; pavasar mikroorganismu skaits bija 600 - 20X1/v/ml?, vasad palielingjas no
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1000 idz 192x16 kww/mlI* un rudem sasniedza 10000 — 90X1&kvv/ml™* skaitu.
Mikroorganismu kopskaitam pragija nowrojam tendenci palielities vasaras (150x10
936x10 kvv/mI™* ) un rudens (2x10- 2088x18 kvv/mlI* ) meneSos. Izmantojot Mann-
Whitney testu, notetn sezonas ietekmi uz spermas kwaélit

Vidgji cieSa koreicija no@dija uz kogja bakeriju skaita izmajam pregmcija (r=0.57,
p<0.01)), nawa (0.38, p<0.01) un ataidita (r=0.66, p<0.01) spermsaisiba ar sezonu. Taj
pat laika kuilim ir vaja ietekme uz kagjo bakeriju skaitu naiva un at&aidita sperma (r=0.19,
p<0.05).

Izplaitakas bak€rijas premicija natva un at&aidita sperna pavasara, vasaras un rudens
menesSos bija Pseudomonas aerugingsaStaphylococcus spp.Enterococcus spp
Staphylococcus spp.Preqicija noteikis Pseudomonas aeruginosdaudzums vasaras
ménesos un rudénsvarstijas no 2190001tz 260000 kvv/mt. Natva sperma pavasar
Pseudomonas aeruginosudzums g@irstjas no 40-1200 kvv/mil un uzsjumos at§aidita
sperna vairs netika konstatas, bet vasarasamesos baktijas daudzums nata sperma bija
60-8400 kvv/mif* un saglabjas atkaidita sperna (70-5400 kvv/mit). Ari rudens ranesos
situacija bija lidziga naiva (20-4400 kvv/mil) un ataidita (20-2100 kvv/mil) sperna.

Pavasara Bme$0s nava sperma izoletas bakerijas: Klebsiela spp(100-1000 kvv/mif),
Plesimonas spp(200-3000 kvv/mil), Staphylococcus spg80-5500 kvv/mit) kuras, lai ar
mazika daudzuma, tika atrastas aratXaidita sperma: Klebsiela spp.(40 kvv/mrY),
Plesimonas spp(200-1000 kvv/nif), Staphylococcus sfft-10 kvv/mit). Natva sperma
noteikés bak€rijas: Arizona spp., Klebsiella pneumonia, Hafnia alv@roteus spp.,
Enterobacter spp., Enterococcus smikaidita sperma netika atrastas.

Vasaras @nesos izditas bakerijas: Arizona spp(60-1800 kvv/mif), Staphylococcus
spp(20-18000 kvv/ml) saglaljas af atXaidita sperma: Arizona spp20 kvv/miY),
Staphylococcus sf0-100 kvv/mt'). Noteikis bakérijas natva sperna: Proteus mirabilis,
Klebsiella pneumonia, Klebsiella oxitoca, Escheacholi, Proteus spp., Salmonella spp.,
Citrobacter froindii, Enterobacter spp., Aeromoragirophila, Enterococcus spmat&kaidita
sperna vairs netika konstatas.

Rudens sezamatva sperm izolctie sekojosi mikroorganismEnterobacter cloaca€s0-
1200 kvv/mlY), Escherichia coli(20-600 kvv/mT), Citrobacter diversug20-1200 kvv/mt?),
Staphylococcus spf20-6400kvv/mt), konstagti arf atkaidita sperna: Enterobacter cloacae
(20-580 kvv/mf"), Escherichia coli(20-140 kvv/mf"), Citrobacter diversug20kvv/miY),
Staphylococcus spgs0 kvv/mlY). Natva sperna atrasis Salmonella spp., Enterobacter spp.,
Enterococcus sppbakerijas at&aidita vairs netika konstatas.

Bakteriolgziski izmekEjot kuilu spermas ak&iditaju, vide bija sterila.
3 tabula/Table3
Skir nu ietekme uz kogjo baktériju skaitu at3kaidita sperma (p-vertiba)
Influence of boars breed on total amount of bacteria in exteled semen

Skirne PJ IL50%NL50% Y SG DL IL75%NL25%
PJ

IL50%NL50% | 0.519

Y 0.969 0.593

SG 0.973 0.572 0.832

DL 0.894 0.964 0.688 | 0.554

IL75%NL25% | 0.939 0.820 0.705| 0.561] 0.78¢

DL -Danu landrace/ Danich landrace PJ- Pjetrenas/Pyetren

IL- lgaunu landrase/Estonian landrace Y- Joak® oukshire

NL- Norvégu landrase/ Norvegian landrace SG - Seghibralb/Seghers hybrid
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Veicot kulu spermas bakterialtsko izmekEjumu saidzinaSanu kuiu irnu starp ar
Mann-Whitney testa palzibu, konstatjam, ka &irne kitiski neieteknd an kopsjo bakeriju
skaitu preficija un natva sperm (3. tabula).

SECINAJUMI

1. Ejakulata apjoms un spermas koncaotja ir atkaiga no kuia individialajam
ipa8bam. Palielinoties vecumam, ejaktd apjoms palielils, bet spermiju
koncenticija samazias.

2. Pastiv butiskas atBiribas starp mikroorganismu kopskaitu prefs, natva un
atkaidita kuila sperm, kur tie auggiku koncenticiju sasniedz prejzija,
samazinoties nata un atgaidita sperma. Mikroorganismu kopskaits pragija, naiva
un at&aidita sperma nav atkaigs no kuia kirnes.

3. Prepicija, nalvas un atRaiditas spermas bakterigiskajos paraugos visbiaZ
izoleti;, Pseudomonas aerugingsaStaphylococcus spp.,Enterococcus spp
Staphylococcus spp.Sezona fBtiski ietekn® kopejo mikroorganismu skaitu ar
tendenci palieliaties vasaras un rudengmesos.

4. Pavasara gnesSos nava sperma noteikis Pseudomonas aeruginosakerijas skai
no 40 fdz 1200 kvv/ml™?, atkaidita sperm vairs netika konstatas, bet rudens
ménesos, sasniedzot 20-4400 kvv/miobeZu, is nowroja af atikaidita sperna.
Vasaras rene$os nava spermi Pseudomonas aeruginoshaitliski(60-8400 kvv/mt)
bija lielaka daudzum, saidzinagjuma ar pavasara un rudensmesSiem, saglaoties
tam at&kaidita sperna.

5. Sezonu robes virkne mikroorganismu (pavasarKlebsiela spp., Plesimonas spp.,
Staphylococcus spp.vasai - Arizona spp., Staphylococcus spp.ruden -
Enterobacter cloacae, Escherichia coli, Citrobactéversus,Staphylococcus spp.),
lai af mazka daudzur, toner sagladjas at&aidita kuilu sperm.

6. Nativa kuila sperm izoletie mikroorganismi Proteus mirabilis, Klebsiella
pneumonia, Klebsiella oxitoca, Escherichia coli,ofeus spp., Salmonella spp.,
Citrobacter froindii, Enterobacter spp., Aeromonlagdrophila, Enterococcus spp
at&aidita sperma vairs netika konstati.
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ABSTRACT

This study investigated changes in the expression pattert©&f @ well as morphological
changes in the intestinal wall during chicken exposure to excesscofbic acid. In control
animals INOS expression have been identified primarily in vilisrecyte brush border, as
well as in enteroendocrine cells, in mucosal macrophages and in nyamarons. In
chicken intestinal mucosa during high-dose ascorbic acid admiiustthe level of oxidative
stress marker - malondialdehyde was increased. Oxidatesssipregulates INOS expression
by apoptotic enterocytes. This indicates that NO acts as diatoe of apoptosis. The
subchronic ascorbic acid treatment caused an increase in the nofmBgr and mucosal
macrophages highly expressing NB-and iINOS. These results show that the excess ascorbic
acid can upregulate the expression of INOS in intestinal muanogdasuggest that this
regulation is probably mediated by oxidative stress-induceatB\Betivation. There would
be a high probability that excess nitric oxide alters neuroemgosignaling in the small
intestine during long-term oxidative stress. The results repone@ reveal a tight
relationship between oxidative stress and compensatory upregulatibdO8f in the gut
mucosa, thus enhancing reactive nitrogen species generation and apoptosis.
KEY WORDS: ascorbic acid, oxidative stress, iINOS, caspase-3, serotonin.

INTRODUCTION

Ascorbic acid as an electron donor is a potent water-soluble mlandxin animals.
However, the excess of ascorbic acid cause an increase aceihifar reactive oxygen
species. The small intestine which is the primary site feoragc acid absorption is at
particular risk for ascorbic acid-induced oxidative stressd@ie stress alters neuronal and
enteroendocrine signaling, leading to functional adaptation in the idfldoawel (6). Nitric
oxide (NO) a highly reactive, diffusible and unstable radical, nsimaportant signaling
molecule regulating the severity of inflammation. On the otherdhainder normal
circumstances NO contributes to blood pressure regulation, neuronal caratimmiand
immune defense. Synthesized in excessive amounts NO have manyafigteaic effects,
which are mediated by its oxidation products (e.g. peroxynitriteduetion of NO from L-
arginine is catalized by special enzymes NO synthase$S)Nihere are 3 types of NOS :
endothelial NOS - eNOS, neuronal NOS - nNOS and inducible NOS —-.idRSS and
NNOS are constitutive enzymes and are able to generate fitsighemount of NO, by the
side of INOS (8).

As yet there is no consensus to the role of high-output NO gaehérsatBlOS in intestinal
injury associated with oxidative stress. The aim of this studytawavestigate changes in the
expression pattern of INOS as well as morphological changédgiimtestinal wall during
chicken exposure to excess of ascorbic acid.

METHODS

Animals were divided into two groups of 10 heads in each. Birds obtiteotgroup were
fed a wheat/barley full-fed basal diet containing all necgsgatrients (ascorbic acid -
50mg/kg of diet). The chicken of the experimental group provided wélhsame basal diet
plus ascorbic acid (10g/kg of diet) from hatching to 30 days.
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Oxidative stress was measured as ileal mucosal malondialdehydg.(MDA

For histological examinations, 1 cm lengths of the intestinaplesnfileum) were taken
and were fixed in 10% neutral buffered formalin. Paraffin-embeddstdidiwas cut in 4-
micron-thick sections and was stained with haematoxylin and eosipegiodliic acid—Schiff
(PAS) reagent. Morphometric analysis of tissue was peddrosing a light microscope
(Leica, Wetzlar, Germany) and Motic (Motic, China) couple@nomage analysis software
(Image Pro-Plus or Motic Image respectively). Total aregubimucosa in transverse section
(TAMS) was measured. Mean intra-epithelial (IEL) count per €ilfus enterocytes was
computed. Neuronal diameter was calculated using Image Pro-Plus asafiysae.
According to an immunohistochemical method described elsewhsseg tsections were
stained for visualization of immunoreactive serotonin, active and noeacsispase-3 and
INOS positive cells. A negative control without primary antibodys wacluded in each
staining run. The total number of immunopositive cells was countethanithal result was
expressed as cells/minTThe number of enteroendocrine cells, enterocytes and macrophages
staining positively with caspase-3 and iNOS, as well as the nuohivesiculated serotonin-
positive EC cells, shown as total number of cellsfimseparate fields of the section, was
determined by counting cells in the gut mucosa.

All statistics were performed using the program SPSSn#anad standard deviations and
significance values were calculated. Results are presestadean + S.E.M. Statistical
comparisons were performed using Student’s t-test. Statistical sigoHiegas set at p< 0.05.
RESULTS AND DISCUSSION

INOS expression within villus enterocyte microvilli at high ciasve level has been
reported. The resulting spatially distributed localization of iNDBports NO release into the
intestinal lumen. This provides an efficient mechanism for nonspeudst defense. We
speculate that iINOS in villus enterocyte brush border is contimailized by antigens in the
luminal environment. At the same time, cytoplasmic immunoreactivityNOS was most
intense in enterocytes that are prone to become apoptotic next counge of cellular
turnover in the top of the villi. It has been found previously that N&iges antimicrobial
oxids of nitrogen and at high concentrations can be also proapoptotithékextrusion of
apoptotic enterocytes into the intestinal lumen leads to enhancedaielity of the epithelial
layer. As cell loss leaves a defect in the epithelium thahately has to be protected from
bacterial invasion, we hypothesized that NO, secreted by apopéds may provide short-
term local defense against infection.

Caspase-3 staining of the ileum mucosa showed that a few apagltdiwere present in
villus tip in control animals and statistically significant iease in the number of caspase-3
positive apoptotic enterocytes in experimental group was observédd awisignificant
localization of apoptotic cells in the upper third of the intestiial(4.4 + 1.3 versus 10.4 +
1.4 cells/mm, p=0.009) (Fig. 1).
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Figure 1Caspas-3-positive staining in apoptotic enterocytes and macrophagt
of experimental animals.
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All of the above-mentioned changes could be attributed to an secrgaoduction of
reactive oxygen species and reactive nitrogen species. Bedwsse dpecies are potent
oxidizing agents, they can destroy cellular antioxidant defenskamisens, resulting in lipid
peroxidation, apoptosis and inhibition of cell proliferation (1). Hence tx&laand
nitrosative stress when they work together, may account for @usdelayed gut maturation
in the ascorbic acid-treated chickens.

Tissue level of malondialdehyde was 40 percent higher in expeaimanimals when
compared with control group.

The mean IEL count per 100 enterocytes was 19 in control animalsmiibesa of
experimental animals revealed intra-epithelial lymphocytosig) 24 lymphocytes per 100
enterocytes (p<0.05). From these results it is concluded that bsgh-dscorbic acid
administration leads to the local immune activation, possibly byeasang the epithelial
permeability to luminal bacteria.

Moreover the number of INOS expressing intestinal macrophagesased in
experimental animals, but the results were statisticaiygnificant. This could be due to
macrophage activation in response to bacteria. Subchronic high doséicasaoid
consumption also leads to an increase in the number of caspase-¥epasiicosal
macrophages. It may be that one mechanism by which the loss ofaho@sophages may
occur is by a proportion of activated macrophages continuously undergmptpsis in the
event of microbial phagocytosis (9). It has shown earlier, thataplaages have an increased
susceptibility to NO-mediated apoptosis. Our results demonstratecekpyession of INOS
in mucosal macrophages, also implying that nitrosative stress ple a role in the
macrophage apoptosis during the phagocytosis of bacteria. Ascorbindaéd stimulation
of INOS and NF<B expression in mucosal macrophages has also been detected. These
findings are in agreement with recently reported role ofkBFin mediation of INOS
expression (5).

Results from iINOS immunostaning showed that changes in epitinD& activity after
excess ascorbic acid exposure occurred mainly in the enteroer@oelis rather than in the
absorptive cells. Serotonin-secreting EC cells are regardéé asedominant neuroendocrine
cells of the bowel (6). It is well known that serotonin is a plweasoconstrictor. Since the
NO is secreted together with the serotonin we speculat&tamprove the mucosal blood
flow and ameliorate the serotonin bioavailability. In experimegtalup the number of
serotonin-positive EC cells with vesiculated cytoplasm increq88d90 cells/mrf) as
compared with control group (12.40 cells/fmp<0.05 These findings can be explained by
the stimulation of piecemeal degranulation of EC-cells (2).

Figure 2iNOS immunohistochemical staining is clearly positive in tush border of villus
enterocytes and enteroendocrine cells in the control anirsa
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This may be due to luminal acidification with ascorbic acid. Asldeen shown earlier,
intestinal luminal acid stimulates serotonin release from EI& ¢11). It is known that
oxidative stress can give rise to hypertension by superoxideaating with NO, thereby
decreasing NO availability for smooth muscle relaxation funcfi)n This in turn, led to
compensatory up regulation of iINOS in enteroendocrine cells dlonggterm exposure to
high-dose ascorbic acid (Fig.2). Consequently, chronic exposure to exgesaWreduce the
modulatory effects of serotonin due to the formation of its chemical derivaliOgs (

Our results showed a 7 percent reduction in body mass of expealinznmals.
Furthermore, prolonged exposure of high-dose ascorbic acid resaltedregulation of
mucosal macrophages (Fig. 3), and decrease in the diameter okerntyaeurons (52.65 +
1.593 versus 38.21 £ 0.897i3n, p<0.001) (Fig.4), and TAMS (7.3 + 0.21 versus 11.29 =+
0.55 mn, p=0.0002).

104
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Figure 3.The number of INOS positive macrophages in the ileal muco of control (K) and
experimental (AA) animals

Btz

Figure 4.INOS positive myenteric neurons of experimental animals

Taken together these results indicate that high-dose ascoidvin@uced oxidative stress
upregulates gut iINOS. In addition, INOS most likely contributes taydel gut maturation
and growth retardation of 30 days-old chickens through nitrosative stress.
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ABSTRACT

The aim of the Project was to evaluate the keeping ways- @ristsummer in pasture, on
winter in stable and 2nd around the year in stable) and differennéeadiuence on dairy
cows health and productivity. To ensure animals good health statts k®eping in 1st and
2nd ways the cows right feeding technology choice and optimum keepnuitions are
essential. At the beginning of trial by using mixed feed in 2ncamtaithere was increased
acetone body level in the milk of 15 % of total number of cows.rAftenonths acetones
bodies were ascertained in milk of 20 % of cows. We considerfedding out cut silage or
haylage from big bales, where protein content is comparatively, liguses misbalance
between protein and carbohydrates as well as sugar deficteaicsesulted in acetone body
increasing in organism. Health condition of cows legs claws imgregsentially (p<0.01)
and only 1 animal diseased in average at the month per herds®is#h clinic mastitis at
the end of 1st period decreased essentially (p<0.01). By comparingaditisemination data
on the years 2006 — 2007 it is seen that average pregnancy pgedentiae year 2007 is by
5.4 % higher than in the year 2006. The conditions of a new keepingedidd way (2nd
variant) promote to maintain good animal health, active metaba@msnimprove potential
producing ability expression in higher milk yield way.
KEY WORDS: feed, keeping way, animal health.

IEVADS

Piena lopkofia batiski ir dzivniekiem pietiekarm daudzumd sarazot kvalitavu,
pilnvértigu un ekonomiski izdegu batbu, ka afn nodroSiat pienerotus tueSanas apsklus,
kuri kopa nodroSina organisma vegms sivokli.

Saimnietbas interess ir uzlabot govju vesd#lu, fidejadi palielinot pénu, kapinot
razoSanas apjomus, uzlabojot piena kalitun samazinot razoSanas izmaksas. Lai
nodroSiratu davnieku vesabu, s turot unédinot Ec tradicioralas sistmas (vasar ganos
un zienma kati — 1. variants) & af visu gadu atrodotiesuki (2. variants), Bitiska ir pareiza
govju édinaSanas tehnofgjas iz\€le un organiicija visos 2les lopbaibas razoSanas posmos
— dkot ar daudzgado #laju audzSanu, no@kSanu, konselganu, uzglaisanu un
izédinaSanu, vienlaifgi nodroSinot atbilstoSus &#anas apsklus. (Woolford M., 2003;
Sdegovska E., 2004)

Muasu projekta rerkis bija izwertet atkirigu tugSanas uredinaSanas veidu ietekmi uz
dzivnieku vesabu un produktiviti.

Darba uzdevumi:
1) saldzinat dzivnieku tuéSanugdinaSanu un iegtas produkcijas daudzumu,
2) veikt organisma homeages @tijumus.

MATERI ALS UN METODIKA

Projekta ietvaros laika periacho 2006. — 2008. gadam tikaisizinati un izanalizti divi
govju tugSanas varianti:
1. govis tiek laistas gaoas vasai un ziena turctas Kitr;
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2. govis visu gadu atrodastk briva tureSanas veigl nodroSinotas ar vienndrigi sabalan&u
vienveidgu barbu.

Izanalizjam abu govju twSanas variantu kvantitabs un kvalitalvos @ditajus un to
ietekmi uz dzvniekué&dinasanu, ves@bu un piena produktiviti.

Pirms izmginajuma un 5 mn. pic tam izmeldjam govju asins serumu un pienu uz
ketonvielu (acetondjlatbatni. Izmantopm Lestrada metodiku ar Na nitroptds un reakciju
ar aceteliskabi (Mapeviés 1970.). Veiam datu matertisko apstidi, izmantojot
matenatiskas statistikas metodes (Vilkoksona tests, daudzfaktoru dispersijazedrea SPSS
un MS Excel datorprogramam, ki af notei@m iedito datu ltiskumu izmantojot SPSS
datorprogrammu.

REZULT ATI UN DISKUSIJA
Izmeginajuma 1. varianta govju baoas bidgimiskais sagis redzams 1. tabil
1.tabula/ Table 1
1. varianta baribas bidkimiskais sasiivs, %
Biochemical composition of 1 variant feed, %

Baribas veids/ | Sausnha/| Koppro | Cukuri/ | NEL Ca P
Feed DM teins/CP | Sugar

Skabbaiba/Silage 30,3 17,8 4,5 5,3 0,9 0,4
Siens/Hay 72,1 7,6 7,5 6,5 0,6 0,2
Placirati graudi 88,2 13,6 3,9 8,0 0,3 0,3
roll grains
Ganbu zdmasas 21,5 20,3 7,6 6,9 0,9 0,3
maigjums/ Mix of
pasture grass

Rec lidzigas skmas tika izanalis af bafbas maigums 2. varianta grupas gaw.

2.tabula/Table2
Baribas maigjuma biokimiskais sasivs (izmeginajums), %
Biochemical composition of feed mix (experiment), %

Baribas veids Sausnga Koppro | Cukuri Kok NEL Ca F
teins Skiedra

Baribas 32,5 14,1 4,5 29,2 6,3 11 0,4

maigjums

Uzgikot edinat miksstu batbu 2. variarit, govim piera 15 % gagumu bija ketokermeni,
pec 5 neneSiem acetdermenus konstagjam 20 % izmeldtajos piena paraugos.

Lidziga sitd@cija bija af citas saimnietbas, kur iZdina mikstu bafbu. Sajs saimnietbas
saka izdinat melasi ap 250 g diarjeb 50 g cukura 1 x 2 diés. Jau pc 7 — 10 dieAm piera
vairs netika konstati ketorkermeni. Uzskaim, ka, iZdinot smalciatu skabbafbu vai
skabsienu no riliem, kur olbaltumvielu saturs ir s@m augsts, palielinotiesadi sagatavotas
bafibas apdanibai, jau & trauslais balanss starp olbaltum&mlun cukuriem tiek sagrauts,
un izteikts cukura defits izsauc ketdgermewu uzkiaSanos organisin Spriezot pc
kontrolslaukumu rezutiem, iZzdinot godm melasi vai cukuru pieaug izslaukums par
1.5 -2 kg no govs.

Govm, kuam piera konstatti ketorkermeni, amonjaka saturs bija normas rofigez
Izmeginajuma 2. varianta saimnids batiski izmairijas slaucamo govju teganas apakli:
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govis nepiesietas; viankats pug nav logu; édinaSana ar skbbafbas vai skbsiena
maigjumu. Saimnietba ir iekartas, kur babai melasi nevar pievienot sagatavosSanas p&oces
tiri tehnisku iemesluél.

Rec 6 nen. par 1 — 2 % palielias subkinisko un kinisko magtu skaits. Sakarar to, ka
dzivnieku lkajas ilgstoSi saskas ar neslu un utna maigumu, atsevikiem davniekiem rads
nagu starpas iksto audu iekaisumi. legams, ka infekcija tika ievestault ar jauram
iepirktam tekm. 1 perioda beiy govju Kju nagu ves@bas sivoklis batiski (p<0.01)
uzlabops un vidji ménes no gammpulka saslima tikai 1 denieks. Al saslimSana ar
klinisko mastu 1 perioda beis hitiski (p<0.01) samazhjusies. Izngginajuma gad bija
labveligi laika apsikli turot davniekus aukst kiitt caungja (silta ziema).

Izmeginajuma lailka izvertéjam affl govju reprodukcijasaditajus (3.tabula).

3.tabula/Table3
ApsekloSanas parskats
2006.gads Summary of insemination 2007.gads
Year 200¢ Year 2007
Dziv- 3x un Dzv 3x un
nieku 1x | 2x | vairak/ % nieku 1x | 2x | vairak/ %
skaits/ 3times skaits/ 3times
count of and count of and
animals more animals more
lcet./1 47 17| 8 5 68.1 45 14 12 8 770
quarter
2.cet. /2 56 14| 12 11 66.7 55 27 10 10 77.3
quarter
3.cet./ 3 40 10| 11 8 64.5 42 16 5§ 6 65,9
quarter
4.cet. /4 53 200 9 7 64.8 54 19 10 9 70.4
quarter
KOPA/ 196 61| 40 31 67.3 196 7% 37 33 72.7
SUMM

Saidzinot niksligas apskloSanas datus par 2006. un 2007. gadu saifimajeic redzams,
ka 2007. gada vigais giisribas procents ir par 5.4 % k&b ka 2006. gad. Ari grisno govju
skaits, kuras ir apalgu&s ar pirmo 8&kloSanas reizi, ir par 15 gowm vairak 2006. gad. Ka
iemeslu vagtu mirgt kvalitativakas baibas iZdinaSanu ar sabalagtsi bafbas devu pa govju
razibas grupm. Nav mazsvagi tas, ka ferra govis tiek no@rotas visu diennakti. Apskatot
2007. gada gisribas procentus pa cetunkSm ir redzams, ka pirm@ajpusgad grasribas
procenti vidji ir 77, kas ir par 10 % augdt ka 2006. gad. 2007. gada otrajpusgad
procenti ir ie¥rojami zenaki salidzinot ar pirmo pusgadu. Tas ir gdpar 15 %. lemesls
varetu bat 2007. gada karstaiglfja ménesis, kad gam nebija izteiktas me&$aris pazmes
slikto labtuibasapstkiu c], jo ferma nebija nodroSifita gaisa ventilcija. Lidz ar to filija
govim, kuras visu gadu teja kiti, griisribas procents bija tikai — 53,3.

Ekonomisk atdeve ir jau pirmaj gadi pec parejas uz jauno govju te$anas veidu.
Izslaukums no govs gada 1. cetuiksrpieaudzis par 5%, pavasara pefigér 23%, bet par
34 - 41 % attiexgi vasaras un rudens periodtra (visu gadu kti) tureSanas uredinaSanas
veida apsikli palidz saglabt labu dzvnieku vesabu, akivu vielmahu un veicina potengio
razotspgju pilnigaku izpausmi augsku izslaukumu veial
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Pilriba parejot uz jauno twSanas veidu (1. variants), bez fanperioda, izslaukums ir
pieaudzis vidji par 5 kg diea saidzinot ar 2. variantu, kad tradicilajos apstklos vasaras
periodi govis tika laistas gabas (1.att).

30,00+

25,00

20,00

15,00 @ 1. turéSanas veids

m 2. turéSanas eids

Izslaukums,kg

10,00

5,00

0,00
1.cet. 2.cet. 3.cet. 4.cet.

1 atels. Vidgja diennakts izslaukuma (EKP) dinamika izngginajuma abos tureSanas
apstaklos, kg
Figure 1Dynamics of average yielding (EKP) per day in bought keepingonditions, kg

Lai izdartu secimjumus par tw@Sanas veida ietekmi uz produkthtif ar materatiskas
statistikas metasm, saildzinajam abu perioduaditajus. Izdarot agkinus ar varbtibu 95 %
pielavam, ka izslaukums jaunos t$anas apsklos (2.variants) ir iitiski lielaks, saldzinot ar
tradicioralo (1.variants) twSanas veidu . Veien afl dzvnieku vesabas &ditaju
izvértejumu, kur piefdijas, ka 2. variaatdzvnieku vesabas sivoklis (asins bikimiskie un
kliniskie izmekgjumi, kaju un tesmea fiziologiskais sivoklis,) bija hitiski (p<0.05 ) labks,
kad davnieki bija pieradusi pie jauniem &#anas urtdinaSanas apskliem, saidzinot ar 1.
Izmeginajuma variantu.

SECINAJUMI

1. Saidzinot iedita piena produkcijas daudzumu aiw atirigi turétam slaucamo govju
grupam, - hatiski augsiks (p < 0.05) izslaukums tika iet$, davniekus turot visu gaduaki
ka otra varianti, - vasall izmantojot gatbas un noviethiturot tikai ziemas pericd

2. Saidzinot slaucamo govju viggEjo veseibas sivokli, batiski labaks statuss (p<0.05) bija
dzivniekiem, kas visu gadu atr@ noviet® un bija pieraduSi pie attiggajiem labtuibas
apstikliem nela dzvniekiem, kuriem tie vaiikas reizes gadmairijas un bija nepiecieSams
atkartoti pierast pie jauniem teganas urdinaSanas apskliem.

3. Jaunais slaucamo govju d@sanas uredinaSanas veids, kad tmieki visu gadu atrodas
novietrg, neizmaina organisma metaboliskos procesus, nodroSina pidemarotspju
izpausmi augstu izslaukumu vejcaglahjot dzvnieku vesabu.

4. Ekonomisko atdevi n@wojam jau pirmaj gadi péc parejas uz jauno govju tesanas
veidu. Izslaukums no govs gadiksma bija pieaudzis par 5%, pavasara pezipdr 23%, bet
par 34 - 41 % atti@gi vasaras un rudens peripdalidzinot ar tradicioalo tureSanas veidu.
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ABSTRACT

Circadian rhythms play a major role in the effective functioroh@nimals and the proper
timing of reproductive functions is one of the strategies that engsptimal chances for
survival. The core mechanism of the endogenous clock is based onntsvtocking
transcriptional/ translational feedback loops involving differerg sétlock genes, including
Perl andPer2 In this study we useBerl- andPer2-deficient female mice to determine the
effect of the endogenous clock on reproductive function(s). Although theyyermutant
mice appear to be quite normal in their fecundity, we find that puisedgvanced and that
middle-aged females show an irregularity and acyclicity ofdsieous cycle leading to a
lower reproductive success in comparison to the control group.

KEY WORDS: circadian rhythmPer-genes, puberty, estrous cycle, fertility,

INTRODUCTION

The mammalian endogenous circadian clock is located in theckigsmatic nuclei of the
hypothalamus (Moore and Eichler 1972, Stephan and Zucker 1972). Such an endogenous
clock allows animals to anticipate environmental conditions, in ordbetable to perform
behavioral patterns at advantageous times during day or night andtbut the year. There
are many environmental cues such as light, ambient temperatunf@jlrand availability of
food that animals can use to synchronize to daily and seasonal chavigiés these
environmental variables can be notoriously unpredictable and thus unietiadtges in day
length throughout the year provide a robust environmental signal wattallljt astronomical
precision and thus high predictive value. The synchronization of breegolgs with the
appropriate season or time of day usually depends on the measudérday length by the
pineal gland (Reiter 1993). Thus, seasonally breeding animals sinamasers and ground
squirrels show reaction to changes of the photoperiod by switcharg & period of
reproductive activity (long day during summer) to periods of reprogucfiliescence (short
day during winter) (Steinlechner and Niklowitz 1992, Gorman and Zucker .18RB)y data
from different rodent species demonstrate that oestrusdetatnts such as timing of pro-
oestrus, surge of LH and FSH release, ovulation, increase in fagessecretion, and onset
of sexual receptivity are precisely timed by the intermalaciian system and occur at specific
times of day (Rusak and Zucker 1979, Eskes 1984, Turek 1985).

In recent years, a basic description of the molecular clockimotke suprachiasmatic
nuclei (SCN) has been achieved. It consists of a sequence obckieg positive and
negative feedback loops of gene transcription and translation. Todaysttlfegenes are
thought to be involved in generating this molecular pacemaker, among Gloick Bmall,
Perl/Per2and Cry1/Cry2 form the core of the clockwork. It has recently been shown that
mutations in theClock gene disrupt estrous cyclicity and interfere with successfghprecy
(Miller et al 2004, Kennaway et al. 2005). The aim of the predeny svas to determine
whether deletions in theer genes, and hence, a disruption of the endogenous clock have an
effect on reproductive functions of female mice.
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MATERIAL AND METHODS

Animals: We used homozygous B6.1298@&r1™8" (Perl™)) (zZheng et al. 2001),
B6.129S7Per2™®B (Perd™) (Zhenget al. 1999), and wild-type females B6X129.S7 as a
control group for our experiments. They were housed individually in pdipnate cages
type Ill containing wood shavings as bedding material. They wenetaireed at 22 + 1°C
under a light-dark cycle of 12h light : 12h dark (LD 12:12). In tfeedperiment reported
here, 10 females of each genotype were followed closely tinenday of weaning (day 21)
until reaching full sexual maturity, i.e. until vaginas had opened aeddar oestrus cycle
occurred. In the second experiment 10 young virgin females (2 montge?airaad 10 middle-
aged virgin females (7-9 months of age) of each genoﬁypEL({'), Per 2" and wild-type)
were used. Ten males of each strain were kept in the same rooooptlation each female
in pro-oestrus was placed in the cage of a male for one day and then put back in ¢egeawn
During the non-reproductive and reproductive phases all females weighed daily.
Towards the end of the gestation period the cages of pregnant feveadeshecked daily for
the presence of offspring. The day on which young were found ecasded as the date of
birth (day 1). To determine the reproductive success of the strai@s litter sizes were
recorded from the first and second parturition immediately pastipaand on the day of
weaning.

Assessment of onset of pubeRyberty onset was determined by daily examination for
vaginal opening. To avoid exposure to the odor of males, and thus iofpaeties on the
onset of puberty, all females in LD and LL were maintained inxgerénental room without
any male. The daily examination began on postnatal day 21 and continiliesh wpening of
the vagina was observed. From this day on we started takingwdainal smears for eight
successive weeks to examine the onset of regular oestrus cycles of 4-5 days.

Examination of oestrus cycl&o distinguish the different phases and length of the oestrus
cycle as well as to identify the oestrus status for suftdesspulation with a male Vaginal
smears were taken daily for 6 months in the mice’s actphse, i.e. 1 — 2 h after lights off.
The smears were obtained by inserting a cauterized metalntwoghe vagina not further than
1mm so as to minimize the possibility of inducing pseudopregnameyvaginal smear was
transferred to a drop of saline solution on a microscopic slide ed ih MeOH for 2 min
before staining with methylene blue solution.. After 1.5 months ealalé in pro-oestrus
was placed for 24 hours in a cage with a male and was then dhiecka vaginal plug to
verify copulation.

The smears were classified into different oestrus stagesdawny to the description of
Nelsonet al. (1982). Prolonged di-oestrus and permanent oestrus for at leasysl bvelie
considered as anoestrus. An oestrus cycle of > 6 days was cedsdeprolonged and one of
< 3 days as irregular.

Embryonic implantations in uterust the end of the experiment all remaining females of
10-13 months of age (wild-type females N =P&r’™? N = 6 andPerZ”” N = 10) were
sacrificed by CQand their uteri were removed. The uteri were stained using f%@aium
sulphide solution in accordance with the description of Kaipél. (1964) for counting the
implantation scars.

RESULTS AND DISCUSSION

Onset of puberty and the first regular oestoysle: Under LD conditionsPerl™ and
Per2”) females display significantly advanced vaginal opening (URes1™”: p < 0.001;
Perd™ : p < 0.001) as well as an earlier appearance of thedgstar oestrus cycle (U-test:
Perl™: p = 0.002;Per?™: p < 0.001) compared to the wild-type females (Table 1).

In the absence of a mature male we observed under LD conditiodsyanced onset of
puberty inPerl™ andPer2” females compared to wild-type females. This is chariaetbr

132



by accelerated vaginal opening and accelerated appearaneefo$tegular oestrus cycle.
Normally female laboratory mice housed with an adult male disihlayfirst ovulation at
about 37 days of age whereas females in the absence of & matlerare sexually mature at
about 57 days of age (Vandenbergh 1967). Even though in the present studlg-lype
females with the genetic background B6.129S7 were housed in the aludemanale they
displayed much earlier sexual maturity at an age of 36.5 £ 1.39 Skdlthan the mice
investigated by Vandenbergh (1967). Recent studies on different ramases have shown
that genetic factors modulate the timing of puberty by 50 - 80% (Eaws2004). Thus, this
difference in the timing of puberty onset in female mice cama lsonsequence of the genetic
differences among the various inbred strains.

Table 1
Onset of puberty and sexual maturation in Per-mutant and wil-type mice
Genotype Per1™" Per2”) Wild-type
Vagina opened on day 26.0+1.05 28.9+0.66| 36.5+1.39
1 regular oestrus cycle on day| 34.5 + 2.45 345+1.13| 46.8% 1.70

Reproductive succesall primiparous and multiparous females in both age classes and of
all three strains were successful in becoming pregnant. YaluigRerl- andPer2-mutants
produced significantly larger litter sizes - on average 7.9 andpgatdely, than the middle-
aged Per mutants (U-test:Perl™): z= 2.26 p > 0.05Per?™: z = 2.83, p > 0.05).
Furthermore, the litter size of young adRér-mutants did not differ from the litter size of the
middle-aged wild-type (Kruskal-Wallis-ANOVA: Gh= 3.76, FG = 2, p = 0.15). Almost
every pregnant middle-aged wild-type female gave birth and avasccessful breeder in
contrast toPerl- andPer2imutant females. Primiparous wild-type aRdrl-mutant females
produced the same litter size as multiparous females, i.e. tlieynali differ in their
reproductive outcome. However, only 33.3% of multiparétesl-mutant females bred
successfully, whereas 90% of the wild-type multiparous femlated. In contrastPer2-
mutant females as primiparous females did not raise a gnglsuccessfully. The pups were
obviously eaten by their mothers. As multiparous females they prodigreficantly smaller
litter sizes than middle-aged wild-type females did (U-test: Z = 2.2@).p5).

Oestrus cycleAll wild-type females exhibited regular oestrus cycles (1@ 6 weeks).
A four day oestrus cycle in wild-type females occurred sigguifily more often than iRer-
mutant females (Kruskal-Wallis-ANOVA: Gk 10.05, FG = 2, p < 0.001) (Fig. 1). However,
Perl””) andPer2” females were acyclic in 37.07% and 44.85% of this time, respectively
The remaining time was characterized by cyclicity of féivg and longer than 6 days, while
Perlmutants exhibited more often 4 day cycles than prolonged cyclSMOVA: F, 27 =
4.01, p < 0.05, Post hoc-test. p = 0.04).

Implantations in uteri and live offspring: Péf1 and PerZ™ females had a significantly
higher number of embryonic scars in the uterus compared to thentwidder of their live
offspring from the T and 29 parturition (Wilcoxon-testPer®”: Z = 2.93, p < 0.05, N = 10;
Perl™): z = 2.02, p < 0.05, N = 6). Wild-type females, however, did notrdffgnificantly
between the number of implantations and the number of live offspifigaxon-test: Z =
1.82, p > 0.05, N = 7). MoreoveRerl”” females showed a significantly lower number of
implantations than the control group (U-test: Z = 2.45, p < 0.052. Henioaiparous as well
as multiparous middle-aged mutant female niteel” andPerZ™ are characterised by a
low reproductive success in comparison with the middle-aged ypkl-temales. These
results indicate an accelerated reproductive ageing dPeénemutants versus the wild-type
strain. This conjecture is supported by the lower incidence of regakrus cycles ifer
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mutants compared to wild-type femal®gr mutants were acyclic for 41% of the observation
period (1.5 months), while the wild-type females of the sameslageed no acyclicity at all
and the normal oestrus cycle of four days occurred significambige often in the control
group. Acyclic phenomena, e.g. persistent vaginal cornificatidaukocytosis, characterize
the age-associated decline of cyclicity in rats and mice (Nelsah1982).

%35[]' 4 days
& 40 - 5 days
égg_ 1 =6 days
[iy}

I

5 20 4

S 10 4

Z o [] I_ﬂ

wild-type Pari - Par? -

Figure 1:Total number of oestrus cycles over 1.5 months in all non{peoducing females
of each strain, N = 10 each.

This decline in fecundity is usually accompanied by a decredabe number of live pups.
Thus, the lower reproductive successnididle-agedPer mutants may be due, at least in part,
to changes in the length of the oestrus cycle and in its frequeneyldition, even mutant
females who have a regular oestrus cycle also often failegpptoduce successfully. Since
only 33% of middle-aged pregnaRterl and 50% ofPer2 mutants were successful in
breeding they seem to be characterized by less fecundity cednjpathe control group where
almost all pregnant females were successful breeders. @eonzaof implantation scars with
the successfully bred offspring in the present study confirmttigatiecreased fecundity in
middle-agedPer mutants is related to reproductive failures during gestatiamli€t on rats
have demonstrated that an induced or spontaneous delay of ovulation regudteases in
abnormal development and subsequent death of embryos (Fe$saiml989). Thus, the
uterus of aged animals appears to be responsible for post-implahdgsoin those females
with implantation sites (Parkenireg al. 1978). Results from the present study reveal that the
number of foetal implantation scars Bér2 mutants does not differ from that of the control
group. However, the total number of surviving pups Rer2- and Perlimutants is
significantly lower than the number of implantation scars. Heeemutants seem to suffer
from post-implantation loss. The functional alterations causingedses in both fertility and
fecundity in middle-age@erl- andPer2-mutant female mice are currently unknown. We can
conclude, however, that age-related changes in the cyclicityl@f onth oldPerl- and
Per2-mutant females are qualitatively similar to those of 13-16 momtC8I7BL/6J female
mice that were investigated by Nelson and co-workers (1982).

CONCLUSIONS

1. Successful reproduction requires precise temporal coordination amoogsvandocrine
and behavioral events.

2. We show here that a disruption of a core element of the bioladicdkl, namely théerl
andPer 2genes leads to an impairment of reproductive functions in female mice.

3. Puberty is advanced Rerl-andPer2-mutant female mice.

4. Reproductive success is lower in middle-aigedL- andPer2-mutant female mice.
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5. Number of implantation scars and number of live offspring wasifeiantly lower in
Perl-mutant female mice.

6. In Per2mutant female mice only the number of successfully reared pupsgreatly
reduced indicating that the problems arose after implantation of the embryo.
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ABSTRACT

A study was carried out in 2007 when the hunted foxes and raccoon degseniinto the
National Diagnostic Centre. These animals were sent in froegidns- Riga, Bauska, Ogre
and Jekabpils.

The dental pathology and age of 76 foxes and 35 raccon dogs westegatee, and their
age was determined. The animals were divided according to thendgexa The main and
most frequent pathologies observed were the excessive wear a@ethecement layer and
mechanical damages.

KEY WORDS :fox, raccoon dog, pathology, dents

IEVADS

Rec pasreigjiem petijumiem (Allen et al. 2004) pasawidgji 50% - 70%, bet Latvlj 80%
- 90% dzvnieku slimo ar kdu no mutes dobuma pat@lgam.

Zobu slinibas, mutes Igtadas slinibas, zobu un zdi defekti un deforcijas rada
probkmas dzvniekiem un ir citu slifbu &lonis. Zobu patol@ijas, kasargji neizpauzas
tomer dzavniekam rada vai vatu radt diskomfortu, idz ar to mainot ba@pas kvalitaivo
sastivu. lepriekS migtie dati pamat attiecirami uz majdzivnieku zobu un mutes dobuma
patolgzijam, tatu triikst infornmacijas par savMas dzvnieku zobu patolgjam, ka af par to
cik plasi &s ir izplaitas. Latvij nav veikti @tijumi par zobu patolgju izplatibu lapam un
jenotswiem. Darba rarkis bija noskaidrot bigk sastopa@s lapsu un jenotsu zobu
patolqzijas, ka aif to sakaibu ar dzvnieku vecumu.

MATERI ALS UN METODIKA

Retijjuma izmantoti nomedie dzvnieki nocetriem rgioniem — Rgas, Bauskas, Ogres un
Jekabpils rajona, kopumn 76 lapsas un 35 jenoigu kas 2007.gada oktobriedititi
Naciorilaja Diagnostikas cerdr lai kaulaudos noteiktu alias prettrakumagas vakciacijas
iezimi.

Dzvnieku vecums noteikts ép zobu cementa &lu skaita (Nicholion et al. 1980)
Dzivnieki tika sadati vairakas vecumu grugs — idz 2 gadu vecumam, no 2-5 gadu vecumam
un 5-7 gadu vecumam. (skat.1.tabulu).
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Izmekléto dzivnieku skaits pa vecuma grugm

1.tabula/Table 1

Number of investigated animals of different age groups

Vecuma grupas Lapsas/foxes Jenotgilraccoon dogs
(gados)/ Age ® J ® ES
groups (years)
>2 28 27 12 17
3-5 4 11 - 6
6-7 6 - - -
Kopa/Total 38 38 12 23

Darla izmantopm patolg@iju praktisko klasifikiciju (Uhlinger 1987), kas ik¥
funkcioralas patolgijas, ka afn patolgijas, kas tieSi saighs ar zoba formas vai strakas
parmaipam. Zobu apskatei tika izveidota sp#aipierakstu lapa.

ledito datu statistiskapstade veikta ar MS Excel datorprogrammu.

REZULT ATI UN DISKUSIJA

Jebkura zobu patalga atstj iespaidu uz babas unemSanas unapstradaSanas Sfju.
Argji tas izpauzas K atteikSaas no baibas, neparastas, aptinatas kofaSanas kusbas,
siekaloSaas, pastipriaita barbas unemSana nepiemoties sva, novijeSana. Téu ir
dzvnieki, ar loti nopietam zobu patolgijam un kuriem nav ndrojamas traugumu
paazmes (Stubbs 2004)ade] ir veikti daudzi ptijumi, lai noskaidrotu bieik sastoparas
dzivnieku zobu patolgijas (Dixon 1999; Brigham 2000; Thomson 2001; Carmalt 2003; Allen
2004).

Patolgijas ir konstatjamas jau &kot ar zobu aistibu - piena zobu aizture mutes dolaum
neuzsicoties zoba saknei,akan patolgiski veidojuSies zobi g nepareizas al@ gdas
grasribas laild, infekcijam, traunam, tuvradnietgas @arosaras (Thomson 2001).

Iz&ir poligodontiju, jeb palieliatu zobu daudzumu un oligodontiju jeb samatinzobu
daudzumu. Poligodontiju iedala iedzinatakad auglim veidojas vak zobu aizmetu nela
tas ir norm un piena zobu poligodontiju, kad aizkgas piena zobu maa, to biezk nowero
ilkniem. Oligodontija var @it iedzimta, ja auglim ir maks zobu aizmeiu skaits vai iegta, ja
zobi izkritusi, izrauti vai zaugi traumas rezuita.

Zobu tizums vai pisums rodas mahiskas iedaribas rezufita uznemot cietu babu.

Gludi zobiizveidojas galvenaltt veciem davniekiem un tiem, kuriem zobi ir iksti, to
koSanas virsma ir gludagpec dzvniekiem ir apgitinata cietas rupis barbas sakdaSana
(Stubbs 2004).

lesgjamas ar vairakas citas zobu patgigas, piengram, parodontoze, periodatst,
diasema, kas ir giti atXkirami patol@iski procesi (Green 2002)alan zoba kariess jeb ciest
vielas progregosSa sairSana,atatfisibu veicina zoba meahiski bogjumi — lizums vai
plisums (Uhlinger 1987; Lowder 1998; Allen 2003patime, ka nuisu [Etjuma Sis
patolqzijas netika konstatas.
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2. tabula/Table 2
Konstatétas lapsu un jenotsmu zobu patolgijas
Observed teeth pathologies in foxes and raccoon dogs

Zobu patolgijas/Teeth Lapsas/foxes Jenotgilracoon dogs
pathologies

Oligodontija/Oligodonty 5 (7%) 1(6,2%)

Mehaniski bogjumi/Mechanical 10(28,5%) 2(12,5%)

damages

Nodilums/Wear 18(51,4%) 12(34,3%)
Oligodontija un 2(5,7%) 1(6,2%)
meh.boj./Oligodonty and

mechanicals damages

Kopa/Total 35(46%) 16(45,7%)

IzmekEjot nomedto lapsu un jenotsw mutes dobumus zobu patgias konstattas 35
lapsim un 16 jenotsmiem. Abu sugu dxniekiem bija nogrojams, galvenaitt, parmerigs
zobu nodilums. Jauniem wniekiem tas konstats priekSzobiem gan augSzpkigan
apakszoll bet veakiem davniekiem ar visiem prejiem zobiem. Mehniski zobu bajjumi
konstagti tikai ilkniem gan augSzoklgan apakSzokl Noverojama ar priekSzobu, ilku un
premokro zobu oligodontija. ahtZme, ka divam lapgm un vienam jenotsunim nasoti gan
zobu mehniskie bojjumi, gan ariztrukstoSi zobi (skat.2.tabulu).

3. tabula/Table 3
Konstatétas zobu patolgijas pa vecuma grugam
Observed teeth pathologies in different age groups

Patolgijas/Pathologies Lapsas/foxes Jenotglraccoon dogs
>2 Q. 3-5g. 6-709 >20. 3-5g.
Oligodontija/Oligodonty 3 1 1 - 1
Mehaniski boj./Mechanical 9 1 - 2 -
damages

Nodilums/Wear 8 8 2 11 1
Oligodontija un me#niski - 1 1 1 -
boj./Oligodonty and mech

anical damages

Grupaidz divu gadu vecumam izmekhs 53 lapsas, narh 20 lapadm konstagtas zobu
patolqzijas, biezka nowrota patolgija ir mehaniski zobu bajjumi, tie bija nolauzti ilki
parsva@ augszokl— 8 ga@umi, apaksSzokl- 1 gadjums.

Grup@ no tAs lidz piecu gadu vecumam izmalds 17 lapsas, narh zobu patolgijas
nowerotas 11 dwniekiem, bieZzka nowerojama patol@ija ir parmerigs zobu nodilums — 8
dzivniekiem, [@arsvagi premobrajiem un mairajiem zobiem.
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Grup no seSuitlz septiu gadu vecumam izmeiths seSas lapsas, aotzobu patolgijas
konstagtas 4 dzvniekiem. $m lapam konstadts parmerigs zobu nodilums premhjiem un
molarajiem zobiem, k an iztrakstoSi zobi un nolauzti k. JaatZimg, ka §s vecuma grupas
dzivniekiem vienlaikus nasrojam vaiaku zobu ttikumu, K af nolauztus ilkus
(skat.3.tabulu).

Jenotspiem vecuma grup lidz diviem gadiem izme&li 29 davnieki, no tiem zobu
patolgzsijas konstaitas 14 jenotsmiem. BieAaka nowrota zobu patol@ija ir parmerigs
premokro un moiro zobu nodilums, kas konsttd 11 dzvniekiem. Nowroti afi metaniski
zobu bojjumi — nolauzti ilkii.

Grug@ no tis lidz piecu gadu vecumam izmeakl6 dzvnieki, no tiem zobu patofgas
konstattas 2 jenotspiem — parmerigs zobu nodilums un iZikstoSi premdirie zobi
(skat.3.tabulu).

1,2000 0,9893 0,9775

1,0000 -

0,8000 | .

0,6000 -

813888 1 - 0,0889

0:0000 e
= o 5 =
] 2 o o
g ¥ s Yy @
£ s % = S5
. 8 £ 3 5 >
g 2 3 2 SN
pd 0] 5 9 ©
o > o E ~
(@] zZ S5
N o 8

Q S
Lapsas/foxes Jenotsuni/raccon dogs

1.atels. Lapsu un jenotswu zobu nodiluma korekcija ar dzivnieku vecumu.
Figure 1.Correlation of teeth wear and animal age

Gan lapam, gan jenotspiem konstaita pozitva sakaiba (P<0.05) starp izmedtb
dzivnieku vecumu ungmerigu zobu nodilumu(skat.1.ak).

SECINAJUMI
1. No izmekdtajam 76 lapa8m zobu patolgijas konstaitas 35 (46%) dwniekiem. No
izmekktajiem 35 jenotspiem zobu patol@jas novrojamas 16 (45.7%) daniekiem.

2.Bieak sastopams zobu patol@jas gan lapam, gan jenotspiem ir parmerigs zobu
nodilums — lapam (51,4%), jenotstiem (34,3%) un meimiski zobu bdjjumi —lapam
(28,5%), jenotspiem (12,5%).

3. Lapam, ka metanisks zobu bajums nowrojami nolauzti ilki gan augsSzok] gan

apakszoll oligodontija visbieZzk skar premdlros zobus, arjenotswiem galvenais zobu
mehaniskais bajjums ir nolauzti ilki, oligodontija norota priekSzobiem un prenaodjiem

zobiem.
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4. Parmerigs zobu nodilums gosvaé konstatts priekSzobiem - dgniekiem tdz 2 gadu
vecumam, cits vecuma grugs af premohrajiem un mairajiem zobiem. Linara sakatba
konstagta starp lapsu un jenotguw vecumu un zobu nodilumu - palielinoties vecumamatkair
sastopams arobu nodilums.
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ABSTRACT

The objective of this study was to determine examine the dgsami development of
morphological structures of small intestine in the offsprindeofiale rats which were NN
preparations injected in different periods of pregnancy. It weblesh that: Administration
of the Vestin preparation in different periods of pregnancy producésvpasfluence upon
the dynamics of forming structural elements in small imestjvillus-crypt) and liver
(hepatocyte) in offspring; The Vestin preparation injected tonameigfemale animals at early
and late stages of fetus bearing exerts positive influence upgtyttegen and RNA content
in hepatocytes of the experimental offspring and this demonstragedevel of energy and
morphological processes; The detected structural changes iwghand intestine with the
preparation injected provide higher level of adaptative processes in organism.

INTRODUCTION

There in presented is the data on positive influence of preparatiomgcleic nature
(Vestin), when administered to pregnant female animals, upon morplalatriacture of
bovels and liver in their offspring.

At the present time it is obvious that to study the issues aptatn mechanisms of
animal organism during ontogenesis is of importance, particulartiensystem “Mother-
fetus”. Undoubtedly, it is under normal functioning of the system thatdevelopment of
full-value offspring is likely. The knowledge of principles of gerlanechanisms on fetus
formation and development are also an essential factor for the gdw@ogical correction of
an organism by immune tropic preparations.

Permanent exposure to unfavorable ecologic and anthropogenic factogsahiagenesis
iIs capable to cause intensive mobilization of all the systemshwprovide organism
homeostasis. The exposure time often brings about structural anibrfiahacchanges in
organs, decline of general resistance and growth of sickness diateders in fetus
intrauterine development and increase of the newborn mortality. Withesle accounted,
fetus viability is in linear response to the mother organiste stad this is the foundation for
the study of alternative approaches to solving the problems of pasgbyimmune
deficiency conditions, extrapolating the development of age pathologycarrections of
breakdowns of protective mechanisms in growing animals [3, 7] .ridst®f experimental
investigations on the influence of the preparations of nucleic natiNepfijparation) upon
organism of young and adult animals testify to the occurring RMNA less than 80%) with
immunostimulating effect [1, 2]. Its both in-and direct effgetbilizes parameters of internal
medium in the limits of the physiologic norm, increases non-Bpeogsistance and
immunologic reactivity of the organism, and stimulates adaptive tdphction of its organs
and systems performance [4, 5].

It is no doubt, the dominating role in adaptive reactions in the orga&xisased to various
impacts is attributed to liver that is a target-body forpéita hormones and related to
detoxifying function of hepatocytes. Liver focuses 30% of elementstmular endothelial
system and greater part of mononuclear phagocytes. During both pregmashcgarly
postnatal development there arise changes needed for energy angpbyganism vitality
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maintenance. Over this period there may happen failure in concegéeelopment and
differentiation of homeostasis systems of a newborn organism.

Being a nexus between the environment and the newborn organibm first weeks of
life, small intestine performs not only initial stages of edigon and absorbtion of nutrients
but it is first to experience the antigenic impact resuliimghe production of immune
competent cells as well as synthesis of immune globulins [6].

Thus, both immunologic activity of organism at large and its alitprovide adaptive
compensatory processes depend upon the development and functional gtate afrgans
particularly, at early stages of ontogenesis.

The aim of the investigationswas to examine the dynamics in development of
morphological structures of small intestine in the offsprindenhale rats which were NN
preparations injected in different periods of pregnancy.

KEY WORDS: «Mother-fetus» system; adaptation; preparations of nucleic enpatur
pharmacological correction; morphological changes

MATERIALS AND METHODS OF THE INVESTIGATIONS

The experiment employed female-rats of Vestar line anddfispring in different periods
of postnatal ontogenesis. The NN preparation Vestin was admaaisteB6 pregnant animals
of experimental groups 1, 2 and 3 in the periods of pre-implantation, osyae®sg and
fetogenesis, respectively. A control female group received physiologie.sal

With the aim to study morphological structures of the organsierd the offspring of the
experimental groups were withdrawn from the experiment by detapitat %', 15" and 26'
day of life.

For histological study their intestine and liver were fixed in 1€8kution of neutral
formaldehyde, cuttings obtained were stained with hematoxylin and; gudiysaccharides
and RNA content were detected by SHIK-reaction and a&rashe respectivelyl(uppa X.,
1980). Cytokaryometric examinations were done in the cuttings. Theobtmed was
processed statistically.

ANALYSES OF THE INVESTIGATION RESULTS

With the preparation incorporated at the early fetus beaheg5tday baby-rats of
experimental group 1 whose hepatocytes had relatively big nuckei marked to have
negligible growth of protoplasm vs. control analogues, the highest indexesgin the villus-
crypt system.

Vestin administration at the mid-date of fetus bearing ledctove expansion of the
protoplasm volume of liver hepatocytes and big size of cell nucliia baby-rats (Table 1).
The presence of two-nucleus hepatocytes in the liver of theimgaal baby-rats of the
above age is evidently related to the intensified functional actfithe organ. It may be
suggested that this fact is the consequence of the fetus adappivases to the conditions of
intrauterine effects which influence the rate of the offspriteyelopment in postnatal
ontogenesis.

In the offspring of Vestin injected females at the ladgest of fetus bearing the processes
of hepacytes differentiating were followed by the decreaskeif NPR (nuclear protoplasm
ratio) due to the active growth of protoplasm vs. nucleus (Table 1). Asterinig of the NN
preparation at 18-day pregnancy is likely to directly supplyféites organism with extra
energy resources. The consequence manifests itself at theserispostnatal differentiation
of liver cell structures and fast advance of adaptation procéssbs period. The similar
suggestion is partially supported by the data of histochemicalsmmaiiy liver hepacytes in
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the 5-day newborn of this group, the analysis identified homogenously arelydemsted
granules of SHIK-positive substance and detected RNA intensive color in ttogilasyn.

administered

Table 1
Cytometric indexes of liver hepacytes in rats’ offspring wth the NN preparation Vestin

Indexes: Experimental Experimental Experimental Control
nucleus, group 1 group 2 group 3 group
protoplasm 5 days
volume (S), M+m Cv M+m Cv M+m Cv M£m Cv
mem® (%) (%) (%) (%)
Nucleus S 384.02£41.7 | 59.5 | 373.4£41.9 61.5 278+ 34.5*  68.1 439.6+ 33.%2.3
Protoplasm S| 912.4+140.61 84.4 | 1162.7+195.7 92.2 1004.3+144.9 79.1417.5+190.2| 73.5
NPR 0.52+0.1 60.9| 0.5+0.07 88.2 0.3+0.04 69.8 0510 84.3
15 days
Nucleus S 387.1+30.8| 43.6 423.3+31.4 40.y 402.2+28| 38.4 | 409.5+30.4| 40.6
Protoplasm S 1532.9+168.8 60.1 1470.9+£18014 67.2 08.B3109.6 59.6 1238.6£119.9 53.0
NPR 0.3+0.05 77.9| 0.4+0.05 73.2 0.5+0.06 59.2 0050 65.1
20 days
Nucleus S 325.9+21.3 35.8 357+18.9 28.9 321.3+22(237.9 | 300.9+25.03 | 45.5
Protoplasm S| 808.9+116.7 79 931.1+82.4 48.5 106468 59.9 1118.1+151.8§ 74.3
NPR 0.5+0.1 60.9| 0.5+0.05 63.7 0.4+0.04 57.7 0@40. 59.5

Where * P<0.05; ** P<0.01

By the 18 day of life hepatocyte sizes were marked to substantiallgrgmlwith
concurrent decrease of NPR indexes in the offspring of all theimgrgal groups (Table 1).
The similar changes in liver may exhibit themselves as hymdric processes. Taking into
account the capacity of the NN preparation to encourage proteihesig)tthe changes
identified in glycogen and RNA content at 15- and 20-day age es#fytto intensify energy
consumption and improved protein synthetic function in liver. Cytometigbkshed the
general tendency of nuclei and protoplasm to grow in the hepatomlytee experimental
groups by the 20-day age vs. the control animals.

All the experimental groups were observed to have a steady tendérbg villus-crypt
system to grow throughout the entire experiment (Figure 1Jh&y5" day of life the content
of goblet cells went up in epithelia of the small intestine.vidly the 28 day the further
making and differentiation of structures of small intestine muoeibrane occurred. With
all these the depth of occurrence of crypts and height of theotiimall intestine mucus
membrane in the experimental groups exceeded the same indeélkescontrol groups. Cell
composition of small intestine mucus membrane in the 20-day babyvest presented by
prismatic erythrocytes, goblet cells and argentocytes.

143



800 7503

646,5

700

601,6

600

500 416,2

400

300

216,6 2219 211,6

185
200

0

1- st expermental 2-nd experimental 3-th experimental control group
group group group

Ovilluss height, mcm B cryt depth, mkm

Figure 1.Dynamics of morphometric indexes of the small intestine Niiin the offspring
of Vestin injected rats

The earlier formation of lymphoid structures of the small imtesin the rats’ offspring was
observed after the tested preparation injected dtaiwl 18 day of pregnancy and these
encouraged the making of protective processes.

Thus, the NN preparation both at early and late periods of femrsndpepositively
influences the development of the morphological structures of offspriag dnd intestine
which are responsible for absorption. At this, the expansion of abgariiestine surface
facilitates better permeation of bioactive components of the pteparato the organism of
the young experimental animals and provides a more qualitatimsitiom to new living
conditions. Therefore, the tested preparation may be recommendedraméuy aimed at
providing higher level of adaptation processes in animal organism.

CONCLUSIONS

1. Administration of the Vestin preparation in different periods of paegy produces
positive influence upon the dynamics of forming structural elemergsall intestine
(villus-crypt) and liver (hepatocyte) in offspring.

2. The Vestin preparation injected to pregnant female animalrigtand late stages of
fetus bearing exerts positive influence upon the glycogen and Bdnhtent in
hepatocytes of the experimental offspring and this demonstrateselighof energy
and morphological processes.

3. The detected structural changes in the liver and intestine witbréiparation injected
provide higher level of adaptative processes in organism.
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FOOD HYGIENE AND CORPORATIVE ETHICS
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INTRODUCTION

A number of investigates shows the impacts of consumer ethnocemingncultural
sensitivity on both imported product judgment and intention to purchasepi@zhicts (Tho
D. Nguyen et.al., 2008). Consumers believes that domestic productttgednd consumer
should be encouraging for domestic producer. Are constantly unequivocanewidor
consumer to choose none but the best? This question is pressing nan drdgvia
(Bartkevics V., 2008), but also worldwide (Terpstra P.M.J., 2003). To run its course
globalization for consumer problem is to distinguish domestic and noesimnproducts
(Shiv Ch., 2005). Consumers demand is not only for safe product, butoalsshfcal
produced products (Nina Michaelidou, 2008).
KEY WORDS: food hygiene, corporative ethics, Corporate Social Responsibility, Cogporat
Social Performance, Corporate Finacial Performance

METHODOLOGY

What is the motivation to choose domestic products? Are domestepremgurs and
processing managers more ethic than other producers. To find ansvegrsstions content
analysis (Aitken J.E., 2008) of public relations (PR) and content amabfsinon-PR
expressions was analyzed as well as conclusions from express®nsompared with
laboratory results from recent research (BaridseM., 2008).

RESULTS AND DISCUSSION

Although interest has been growing in recent years, Corporat@ esponsibility (CSR)
is not a new concept. The idea that business has a social role ttacdoeback for centuries
(Carroll 1999, Smith 2003). The first modern definition of social respditgibias provided
by Bowen (1953). In his opinion, businesspersons are responsible for the conssgoke
their actions in a sphere wider than that covered by their profit and losaestiéde

Results shows that Latvian case is not different from world kreees; especially in cases
with organic farming, where consumers trust is higher (Sergiatd®i2008) but producers
attitude can be depressed. For instance, banned antibiotic chloramfaogtofrequently is
finds in organic farming products (Joffe A., 2007). There are cakes Wwanned stuffs are
funded in foreign laboratories and therefore problems with expdratefan products. Now
are problems with prices and expenses in milk sectors. But ecaa@ays- one of expenses
item is chloramphenicol control (Miglavs A., 2008). Other item of exg®eis bureaucratic
documentation in farms (Dnipa Z., 2008), e.g. HACCP, TQM system etc., inspection and
quality control.

The above mentioned requirements are for producers monitoring and control.
Unfortunately yesterday shows that lack of bureaucratic meagige HACCP, TQM system
etc., inspection and quality control) are entailed with lack of quality and sdfetyd product.

The other term - Corporate Social Performance (CSP) — shabig relations and
companies environment for consumers. It should be CSR=CSP (in thext}pbut there is
not only lack of social performance of separate companies, but aslo wwbethical
performances in advertisement — promotion — publicity field. Famgle: milk without
preservative and whiteners (&lns P., 2007) or milk with methionine (Varika A., 2004) or
vegetable oil without cholesterol (Girgensons V., 2007), yogurt withdweimal additives
(Evelis K., 2007).
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Beyond companies PR and government supported PR e.g. ,,Made iri Lateiathers
opinions about ours domestic products, e.g., ice-cream: modern ice-oneale from
vegetable fat, E-stuffs and air (Steinfelde I., 2008).

CONCLUSION

There exist nonethical methods in producing and promotion praxis what magedain
corporative, entrepreneurship, branch or associations frame, prdmigaucracy upkeep,
outward monitoring, control and inspection, consequently are rising postdor production
of each solitary enterprise.
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TRAUKU MAZG ASANAS PROCESA KVALIT ATES VEIDOSANAS
NOSACIJUMI
CONDITIONS OF DISHWASHING PROCESS QUALITY FORMATION
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ABSTRACT

Factors that influence the quality of dishwashing process in thecmattéring establishments
are considered. Every stage of dishwashing in the dishwashing equim®eof great
importance as they can considerably affect its quality therefeery stage should be assessed
in order to avoid different problems

KEY WORDS: dishwashing, dishwashing quality, dishwashing equipment

IEVADS

Kvalitativa trauku mazgSanas procastiek vienlaiggi nodroSiati gan trauku mazganas
un skaloSana, ganiato dezinfekcija. T ka edinaSanas uzemuma apmellajs vispirms
uzmanbu piewerS trauku izskatam un to maZgnas kvalitei, bet viha organisms
viennoZmigi regies uz paaugstitu mikroorganismu kitbatni uz trauku virsmasapec Sie
abi jausijumi ir vienhdz svargi.

Trauku mazapanas procesa kvalit veido virkne faktoru, kuri viemtlziga méra ietekne
mazgiSanas procesu.uBskakie no tiem ir:

- pilniga&diena atlieku atd&@ana no traukiem un trauku priekSmasana;

Trauku priekSmazganas procadiek veiktaediena atlieku meiniska atdaBana no trauku
virsmas un atlikuS@diena déinu noskaloSana no trauku virsmas ar rokas dusu. Veicot So
procesu nekvalitati, trauku mazgSanas iekrta biezi nesgi nomazgt piekaltuSassdiena
atlieku ddinas, & rezulita trauku ZveSanas procasediena atliekas & vairak pielip pie
trauku virsmas, un traukus nepiecieSaarsnazdit.

- trauku mazgSanas procéadesaisita idens kvaliite;

Udens kvaliiti pamai nosakai cietibas pakpe jeb mineilvielu (Ca, Mg) koncenicija
uden. Lietojot trauku maz@fanas procascietu adeni, veidojas minatsalu no€dumi
iekartas, kas noved pie i@ktas sildelementu bajumiem. Bez tam veidojas ieprieks raio
mineflsalu no€dumi uz mazgiamo trauku virsmas traipu veidkas pairétajam veido
parliecibu par trauku mazganas nepietiekoso kvalit

Udens rikstinaSanai izmantoidens filtrus, kurus uzada tidensvada posinvai pirms
trauku mazgSanas iekrtas vai ar atsevigi visamedinaSanas blokam (iexdei)[1].

- pareizi iz\Eleta trauku mazapanas iekrta un &s darbas kvaligte;

Trauku maz@panas iekrtas iz\Eli nosaka patrétaju kustbas intensiite un ielirtas ra#oa.
Izveloties ielartu ar nepietiekoSu rdau, & tiks paKkauta parmérigai ekspludicijai, kas
veicinas iekarta esoSo meinismu nolietoSanos. Tas ietver seM klumes ieldrtas dariba,
kas ietekms trauku mazapanas kvaliti (sildelementu,adens izsmidziaSanas sprauslu,
siukna u.c. dartba).

Sildelementu prézas dartbas pamat ir trauku mazgSanas un skaloSanawlens
temperairas nodroSiaSana, jo, pateicoties Sim faktoram, tiek nodratdingan trauku
mazgiSana un skaloSana, gan tratraka noZiSana. Palielinoties trauku n@&anas ilgumam
tiek palielirata mikroorganismu vairosas iesgjamiba uz nomazgo trauku virsmas [2].

- pareizi iz\Eleti mazgiSanas un skaloSanadZeli;
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Iz\eloties trauku maziganas un skaloSanaddelus hitiska ir to iedariba uz mazgjamo
virsmu, ko tieSi ietek@tdens cigbas pakpe un pareizi iz&léta lidzeu dozSanas paipe
trauku mazgSanas cikl. MazgiSanas un skaloSanadZelu iz\ele saisita ne tikai afidens
cietibas aditajiem, bet ar ar konkgtas firmas piedvato profesioalo lidzeHu koncenticiju.

- trauku mazgSanas un skaloSanadZelu dozatoru dafibas kvalite.

Profesioalajas trauku mazgsanas iekrtas netiek uzsditi mazgiSanasidzelu dozatori,
kas padara mazganasidzelu dozatoru uzstitajus lidzatbildgus par trauku maz§anas
kvalitati. Dozatoru dartba ir atkatga ne tikai no mazganas idzela, bet ar no adens
kvalitates, mazgjamo trauku rakstura, dozatora didnds. Pamat édinaSanas ugemumos
izmanto sknveida dozatorus ar mamisku un elektronisku regiganu [2].

Retijuma nerkis ir analiZt dazdu faktoru iedaritbu uz trauku mazganas kvaliti un
izvirzit predzus nosagumus trauku mazganas kvalitei, izmantojot dazdas ieldrtas.

MATERI ALS UN METODIKA

Retijumi tika veikti vaiakos Rgas sabiedrigls edinaSanas uggmumos vai viesitu
gdinaSanas blokos laikno 2007.- 2008.gadam, izmantojot kamigas Ecolab pieglatos
profesionalos trauku mazgsanas un skaloSana&ldeHus un mazgsanas un skaloSanas
Ii7dzelu dozatorus.
1. Udens cigbas noteikSana.

Udens cigbas noteikSanai izmantotgimisko reakivu razosja MERCK (kataloga
Nr.1.11104.0001) kagpas cieibas noteikSanas tests [3].

2. Skidro maz@gSanasitzeKu optinalas koncentcijas noteik$ana.

MazgSanas idzeKu koncenticijas noteikSanai izmantota tfanas metode ar
fenolftaknu. To dozSanas kvalitti nosaka, satlzinot sikotngji iestaftas vielu koncentcijas
ar faktiski esosam. Sekojod tabuk ir dotas mazgsanas idzelu optimilas devas
mazgiSanas cikl.

1. tabula/ Table 1
Titr éSanas rezulfitu atskaites tabula Aklon Super mazgSanas idzeklim [3]
The table of the report of titrating results for dishwashng liquid Alkon Super

Produkts Pilieni Koncentacija, % /1
Product Drops Concentration, % 9
Aklon Super 3-9 0.10-0.30 1.0-3.0

Merjjumi tika veikti 5 atlartojumos. Lai sabizinajums hitu veiksmgaks, eksperimenta
laiks tika iz\eléts dienas vid (13° — 179, jo Sajfi laika posna ir vislielaka noslodze trauku
mazgiSara.

3. Skidro maz@SanasitizeKu dozatoru dafibas sadzinadana.

Lai noskaidrotu daijas precizidti, tika saidzinati divu veidu &idro mazgSanas
lidzeu dozatoru veidi — tknveida dozatori ar elektronisko viadh ECODOS-) un
siknveida dozatori ar mahisko vadbu (TOPMATTER NZ1bkupola tipa trauku mazganas
iekartas.

MazgSanasidzela koncentita pa€rinS cikla uz 1 litru izmantojam tdens (g/l)
tiek iedits no diviem lielumiem, tos izdalot:

Pat =

K

, kur
Ud

Pat — mazgsanasilzela koncentita patrins, g/l;
K — patrétais mazgSanasiblzeKa koncentits, g;
Ud — pagretaistidens daudzums, |.
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MazgiSanasidzeKa koncenticijas pieaugums 100 ma&ganas ciklu laik tika apekinats:
Pie = 20Pat — Pat, kur
Pie — mazgSanasiblzeHa koncenticijas pieaugums 100 ma&anas ciklu laik
20 Pat — mazanasiblzela koncentita patrinS 20 mazgsanas ciklos, g/l;
Pat — mazgsanasilzela koncentita patrins, g/l.
ledito lielumu pieskaitot pie maaganas idzelda koncenticijas 20 mazasanas ciklos,
tiek iegita mazgSanasidzeKla koncenticija 40 ciklos.
Ta pie katra akama iegita rezuléta tiek pieskaita 3§ apekinata starpba, idz ar to tiek
iegata \ertiba visos vajadgajos ciklu daudzumos.
4. Nomazgto trauku kvalifites noteikSana.
Nomazgto trauku kvalifiti noverte sekojosi:
1) vizuali novertejums uzediena atlieku Ktbatni;
2) nolietotu trauku gaguma virsmas kvalidtes noertejums;
3) neatbilstoSa trauku mazgpnasibdzeka dozSana,
4) neatbilstoSa trauku skaloSanaizEKa doZzSana.

REZULT ATI UN DISKUSIJA

Retijjumu gait tika apsekoti vaiiki Rigas sabiedrigis édinaSanas ugzemumi un viesicu
edinaSanas bloki, kuros trauku masgnu veic izmantojot kupola unipmas tipa trauku
mazg@sSanas iefrtas: viesica ,Bergs”, krodaS ,lguana”, Rgas Valsts tehnikumadrica,
Valda zliSa pamatskolagdrica, LU Ekonomikas un vadas fakulites ednica, Rgas
Ekonomikas augstskolasdricas, viesttas ,Radisson SAS DaugaveédinaSanas bloks.

1. Udens ciabas gtijumi

Udens cigbas analizSanai tika izeleti divi uzpemumi — viesiicas ,Bergs”edinaSanas
bloks un krodai$ ,Iguna”. 1l.attla at€lotas visuadens ciagbas noteikSanas veiktogrjumu
vidgjas \ertibas.

Gan viesiica “Hotel Bergs, gan krodzpa “lguana” udens cigbas tit€Sanas testa
rezuléti bija vieradi - abos gagumos tika konstats, katudens ir vi@ji ciets. TiteSanas
veikSanai bija nepiecieSamu 13 pilieni TRIPLEX lll, ka& psaldzinraSanas ar atskaites
datiem paida iidens cigbu Vacu gridos (°d). Rezulits apliecina, ka maz§anasidzeKa
koncentita patrinu adens kvaliite neietekrd, jo akis paraugupemSanas viés tas bija
vienads.

2. Skidro mazgSanasitzeKu optinalas koncenticijas noteik$ana.

Pirms testa uz&Sanas, ais ielartas tika nomairnts darba kidums, idz ar to padarot testa
izpildi pec iesggjas pretzaku. Ar katru ielartu tika veikti pieci mazgsanas cikli, lai katra no
tam sSg@Etu sasniegt vaja@go mazgSanas &iduma koncendiciju ar Ecolab Aklon Super
gkidro maz@gsSanasibzekli.

Maz@Sanas l§duma koncenicija tika noteikta ar titSanas testu. 2.ali tika atElotas
visu veikto ngrijumu vidgjas \ertibas.

Testa rezudti paradija, ka aBs iekartas mazgSanas idzeKu doza ir 8 pilieni (pc 1.
tabulas) jeb koncericija ir 2.67 grami mazganasidzeKa koncentita uz vienu litruidens.
Tatad hitiskas atkiribas netika nairotas.

3. Skidro mazgsanasidzelu dozatoru dafbas satizinasana.

Saidzinot 2.tabulas datus redzams, ka dozaldddMATTER N1HietoSanas gapima
notiek mazgSanas idzeka koncenftita pardozSana.Nemot \era to, ka pirms dozatoru
saidzinaSanas abu i@ktu idumu koncenticija darba tilpe bija 2.67 g/l, tad
safidzimajuma ir skaidri redzams, ka konceatija tilpnés atkiras. DozatoraECODOS-L
darhliba ir bijusi pietiekami stabila, konceftijas izmahas ir mazas (0,046g/l)ada lieluma
izmainas nevar ttiski ieteknet trauku 1ribas kvaligti. Savukirt, dozatoral OPMATTER N15
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darlaba ir vérojama liela prdozcija (1.132 g/l), kas noteikti attsekas. Uz traukiem ir

iesejamas mazgpanasidzela ddinas.

2. tabula/ Table 2

Dozatoru darbibas saidzinajums
Work comparison of dosing equipment

Raditaji/ Indices Topmatter N15 Ecodos-L

Udens patrin$ viena maziganas cikla laik/

: . 3 3
Water consumption for one washing cycle, |
MazdaSanas ciklu skaits/ Number of washing cycles 10 35
MazgaS.koncentita pagr./Consumotiorof wash.concentrate, g 114,08 285,2(
Salkdzinajuma ilgums/ Comparison time, h 3 3
Patretaisidens daudzums/ Consumed water, | 30 105

MazgiSanasidzeKa patrinS arECODOS-Ldozatoru:

285,2
Pat = = 2,716 g/l
105
MazgiSanasidzeKa patrinS arTOPMATTER N1%ozatoru:
114,08 ,
Pat = = 3,802 g/l
30

Analizjot TOPMATTER N15darlibu seciats: jo vaigk tiek mazgts, jo liekka

koncentécija veidops &kiduma tvertda. Dozatora dafba ir limiteta, tikai reguéjot padeves

atrumu, dz ar to koncenicijas pakipes reguicijai pilna mera ir japakaujas tam.

Savukrt dozatoraECODOS-L darliba ir \ertejama pozivi, jo koncenticija atbilst
iestditajam prasbam. Dozatora lietoSanas laikliek pre@zi dozts mazgSanas dzela
koncentits, kas padara trauku mazgnu ekonomisiku, ki ai tiek sasniegts alamais
rezuléits trauku Tribas kvalifite. Arm § dozatora regatija ir daudzértaka un vienkrsaka
nela ta ir TOPMATTER N1Slozatoram.

Mazg@Sanas dzeHu koncenticijas starfba ar TOPMATTER N15ar kadu pieaug
koncentécija 20 mazgSanas ciklu laik.

Pie = 7,604 — 5,34 = 2,264 g/I

MazgdgiSanasidzelu koncenticijas starfba arECODOS-Lar kadu pieaug koncericija
20 mazgSanas ciklu laik

Pie = 2,694 — 267 = ﬂ,ﬂ.?.il?

]
12 /'gg
o O
N & 72
'@ S 10 762
= c 98
n 3 5 034
& 5 267 2604 2718 27422766279
CU x il t 1 1 y
E 0 T T T T

0 20 40 60 80 100

MazgaSanas ciklu skaits

—— mazgiSanasidzeklis TOPMATTER N1b
—— mazgiSanasidzeklis ECODOS-L

1.atels. MazgaSanas idzekla dozcijas pakapes pieaugums 100 maaganas ciklos
Figure 1.Increase of a dosing level of diashwashing liquid for 100 whing cycles
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Aprekinot koncenticijas pieaugumu al mazgSanas iekrtas, lietojot abu veidu
dozsSanas ieirtas 100 maziganas ciklu laik, ir noteikts, ka izmantojot OPMATTER N15
dozatoru, koncericijas pieaugums ir pieaudzis par 11,32 g/l, béi@ODOS-Ldozatoru tas
pieaudzis tikai par 0.12 g/l 100 masgnas ciklu laik (1.att.).

4. Nomazgto trauku kvaliites noteikSana

Nomazgto trauku kvalifites iz\erteSanai iz¢€leti pieci édinaSanas ugemumi vai viesicu
edinaSanas bloki - Rjas Valsts tehnikumadrica, Valda ZliSa pamatskolagsdrica, LU
Ekonomikas un vabtias fakulitesédrica, Rgas Ekonomikas augstskoledricas, viesttas
»Radisson SAS Daugava&tinaSanas bloks.

Tikai divos upémumos konst@ta nevainojama traukdriba — Radisson SAS Daugava
viesrnca un ,Fazer Amica’uzgemuma LU Ekonomikas un Vauhs fakulites édrica. Sajos
uzneémumos uzgiditas ptismas tipa trauku mazganas iekrtas, tikai Radisson SAS Daugava
viesrica pasSu trauku kvalite bija ieerojami augstka, @péc afd tie bija vieghk
nomazgjami.

REA izmazgto trauku kvaliite bija viswjaka. Konstatta bija olbaltumvielu
sametiaSaras uz &ivju virsmas, kas nada uz nepietiekoSu trauku priekSmaganas
kvalitati, parak augstu mazgganas temperatu un sliktu mazgama skiduma filtru dariu.

Pozitva joda reakcija ir izskaidrojama ar nolietotajiem traukiernpiBi nowertéjot &ivju
virsmas bija skaidri pamami sk@apgjumi. Tie bija pietiekoSi dii, lai tie apgfitinatu
mazgiSanas procesu un tajos &aruzkitiesédienu grpalikumi.

Gan Valda 7liSa pamatskal gan Rgas Valsts tehnikums konsitts probimas ar
note€jumiem izmaz@tajas ghzés. Valda ZliSa pamatskal tas ir saists ar nepiergrota
skaloSanasidzela izmantoSanu, betigas Valsts tehnikumar neprofesioilu persoala
ricibu, kas, ekono#gjot mazgsanas un skaloSanagdelus, tos at§ida arideni.

SECINAJUMI

1. Aprekinot un saidzinotudens ciabas lielumus ais nerjjumu viegs, tika konstats, ka
ta ir paaugstiata - 13d (vidgji ciets idens). Pie#&lasudens cigbas mazgsanasitizeKa
doza ir paaugstitta, saidzinot ar vieim, kur adens ir niksts. Veicot rarjjumus tika
konstatts, ka abs vies udens cigba ir vierada, @tad dozatoru dafbu un
koncentacijas palgpi ta ietekne vieradi.

2. Saldzinot mazgSanas Kiduma konceniiciju trauku mazgSanas iekrtas seciats, ka
nekadas izmaias iekirtu darhibas netika nogrotas.

3. Aprekinot koncenticijas izmanas 100 mazipanas ciklos tika konsts, ka ar
TOPMATTER N15nazgSanasidzela koncenticija ir mainjusies no 2.67g/l uz 13.99
g/l, bet izmantojotECODOS-Ldozatoru & ir mairnjusies no 2.67 g/l uz 2.79 g/l. Tas
velreiz apliecina sknveida dozatoru ar elektronisko hd konstrukivas priekSrothas —
& veida dozators prezak veic trauku mazgganasibdlzela dozciju.

4. Petijumu rezulgti liecina par daZdam kvalitates probtmam trauku mazgsanas procas
(nekvalitatva trauku priekSmazgana, nepilfibas ieldartu dozatoru un filtru daiba), kas
atgadina par nepiecieSatiu pieerst am ikdiera pastipriritu uzmaibu. Batisks faktors ir
af izmantojamo trauku kvatite, kas nav vieida visos ugémumos.
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ABSTRACT

Epidemiological susceptibility (natural species susceptibibifyjsolated enterococci in
different farms of poultry all over the country was tested. Matimhibitory concentrations
(MIC) to the 17 different antimicrobials were tested using “8iéreS NARMS plates (TREK
Diagnostic Systems). Forty six isolates were tested. prgtion of results was done
according to the epidemiological cut-off values from the databaseU&AST. Results
showed that all tested isolates showed to be susceptible (Mi€r lor equal to the
epidemiological cut-off values of wild type strains) to linesold guinupristin/dalfopristin
without reference of the enterococcus species. All testadsstiad higher MIC than cut-off
values to linkomycin. Frequent resistance was also to tetracyélhéo), erythromycin (57
%), flavomycin (48 %), streptomycin (43 %) and nitrofurantoin (30 %}. dnly few isolates
had increased MIC to gentamicin, chloramphenicol, fluoroquinolones and vannofhige
results showed that enterococci as a part of natural habitatultry farms had increased
resistance to the different classes of antibiotics. Such aesestcould be potentially
hazardous from the point of carrying resistance genes and possibléc gesresfer to
zoonotic bacteria.
KEY WORDS: Enterococcus, epidemiological susceptibility, antimicrobials, poultry.

INTRODUCTION

Uncontrolled usage of antimicrobials is recognized as the mustriant factor that
determines development and spreading of resistant microorganBm8].[ Of great
importance are the investigation works on the susceptibility of patio@acteria in different
regions or countries. According to EU Directive 2003/99/EC on the mowgtafi zoonoses
and zoonotic agents, Member States must implement a monitoring rprogréhat provides
comparable data on the occurrence of antimicrobial resistance in zoonots @it so far
as they present a threat to public health, other agents. A numbeurdfies have national
surveillance programmes to assess bacterial susceptibilaptimicrobials among zoonotic
and commensal bacteria isolated from healthy and sick animalsm@usal bacteria
constitute a reservoir of resistance genes for pathogenic inadieeir level of resistance is
considered to be a good indicator for selection pressure by antibgatiand for resistance
problems to be expected in pathogens [9]. Resistance in commertsalabaiten is high to
broad spectrum of antimicrobials. Those bacteria often left uncoutrblézause they do not
cause any clinical signs in the aetiology of diseases. Tdips them to survive in different
conditions by pressure of different quantities ant spectrum of antimicrobia¢so&mtci have
been known to be resistant to most antibiotics used in clinical ggadthey are naturally
resistant to cephalosporins, aminoglycosides and clindamycin and lstaperesistant to
tetracyclines and erythromycin. They are intermediate seagii penicillin, ampicillin and
glycopeptides [7]. Widespread resistance to chloramphenicol, hades,o kanamycin,
streptomycin and tetracycline was found among isolatés f#ecalisandE. faeciumsolated
from humans, broilers and pigs [1]. However resistance in diffemnttges is not equal. It
depends from geographical position, antimicrobial usage politics in the condtgvan from
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selection of starting material for investigations. Investigetion antimicrobial resistance may
be directed in different points, according to the aim of such inadstigs. Most studies are
associated with testing of clinical susceptibility of certantibiotics that are directly used for
treatment of infections of humans and animals. Such testing is ugafyl for clinical
practitioners when choice of certain antibiotics for treatmentdcbe clarified. In that case
the results are clearly interpreted and show that certaim strasusceptible intermediate
susceptible or resistant. However the development of bacteriatarest could be started
from law, inappreciable level of such development. In that caseallitasts often show that
strain is susceptible, however some mutations or other mechanisesistdince development
could be started in certain strains. Those transmutations could ingulshted by testing of
acquired microbiological or epidemiological resistance. Epidemiabgiesistance shows
how certain strain of every separate species of bacteriardiffom natural, specific for
certain species resistance. The epidemiological natural susligpfor every species of
bacteria is determined centrally by European Committee fainAcrobial Susceptibility
Testing (EUCAST). Results of microbiological susceptibilitgtieg are also important for
molecular testing, because it more distinctly show about gesbargging than the results of
clinical testing. Such data are also important for epidemiokdistbetter understanding of
spreading antimicrobial resistance globally.

The aim of this studywas to determine frequency of epidemiological resistance of
enterococci isolated from poultry origin.

MATERIAL AND METHODS

Clinical material was collected in different regions of ¢bentry with the aim to obtain
representative samples from different farms of poultry in 2008 gBtared broilers and older
hens were tested. Investigations were carried out accordatgsign of preparing monitoring
programmes described by OIE and pursuance of recommendationaefasthors. Clinical
material (faeces) was taken from slaughtered animals ifrtestines using cotton swabs with
transport media (Transwab, UK). Slanetz-Bartley Agar+TTCcAlase Bile Agar and Pfizer
Selective Enterococcus Agar (Liofilchem, Italy) were usedrfoculation of clinical material.
Media were incubated for 48 hours at +35 °C.

Control microorganisms such Baeterococcus faecall&®TTC 29212 were used for control
of media and panels with antimicrobials. Identification wasgperéd by typical growing
characteristics on selective media and using identificaticiersyRaplD STR (Remel, USA).
Results were interpreted using computer programme ERIC (Remel).

For antimicrobial susceptibility testing NARMS Enterococcusesl (Sensititre, TREK
Diagnostic Systems) were used using microdilution method. Mcfhdgandards (Remel,
USA) and electronic optical densitometer (Liap, Latvia) weredusor preparing of
suspension. Panels were inoculated and incubated according to iosgwftmanufacturers.
Minimum inhibitory concentration (MIC) was determined for eadhais. Results of
microbiological susceptibility were evaluated using EUCAST luketa programme, according
to cut-off values. The strains that had higher resistance aogorii Wilde Type
Epidemiological cut-off value were called as "resistant* and ghtbst had susceptibility
lower or the same as cut-off value — as "susceptible”.

RESULTS AND DISCUSSION

46 strains oEnterococcusvere isolated from different poultry farms all over the country.
Fifteen strains were identified &s faecalisand 15 strains &s. faecium OtherEnterococcus
spp. includecE. durans,E. gallinarumand some other species. Recovery of enterococci in
separate farms varied from 75 to 100 %, however just few streons éach farm were
selected for testing with the aim to test different strains in diffdegnts.
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Epidemiological susceptibility according to cut-off values of all testeterococci is shown in
Figure 1.
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STR - streptomycin, GEN — gentamicin, KAN — kanamydIT — nitrofurantoin, LZD - linesolid, CIP —
ciprofloxacin, TYL - tylosin, LIN — lincomycin, VAN—- vancomycin, TET - tetracycline, SYN —
quinupristin/dalfopristin, DAP — daptomycin, PENpenicillin, FLV — flavomycin, ERY — erythromycin,Hl. —
chloramphenicol, TGC — tigecycline.

Figure 1.Epidemiological susceptibility of all Enterococcusspp. strains isolated from
poultry, %

As could be seen from Figure 1, all tested isolates showsz gosceptible (MIC lower or
equal to the epidemiological cut-off values of wild type straits) linesolid and
quinupristin/dalfopristin without reference of the enterococcus speletested strains had
higher MIC than cut-off values to linkomycin. Frequent resistancealg to tetracycline (67
%), erythromycin (57 %), flavomycin (48 %), streptomycin (43 %) andfoitantoin (30 %).
Just only few isolates had increased MIC to gentamicin (2 #pramphenicol (2 %),
fluoroquinolones (4 %), daptomycin (7 %) and vancomycin (7 %). The maogteiné
resistance was demonstrated to those antimicrobials that edeirusseterinary medicine.
However susceptibility to certain antimicrobials that are useduige quantities in poultry
farms (fluoroquinolones) was also high. Our previous studies on clisitsleptibility of
enterococci isolated from poultry showed that even 35 % of stlédeenterococci were
clinically resistant to fluoroquinolones [8]. This means that natumiiterococci are very
susceptible to fluoroquinolones, however clinical potency of those compoundsebbrssm
effective because of the acquired resistance. Highest resistgas also demonstrated to
those compounds that are used in mass treatment of animals. Bdcseaseptibility to
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lincomycin, flavomycin and tylosin clearly demonstrates thatestaht. Data obtained by
other authors also demonstrates that enterococci tend to be rsigtanteto antimicrobials
used in mass medication treatment [5]. Some other studies alsaténtigh frequency of
resistance to tetracyclines and macrolides [6]. In gerdisgimilarities inantimicrobial
resistance patterns among enterococci recoveyaddifferent meat types may reflect the use
of approved antimicrobiagents in each food animal production class [4].

The results showed that enterococci as a part of natural habitatiltry farms had
increased resistance to the different classes of antibiotich. 18sistance could be potentially
hazardous from the point of carrying resistance genes and possibléc gesresfer to
zoonotic bacteria.

CONCLUSIONS

1. Enterococci from poultry origin frequently demonstrate decreapéetkemiological
susceptibility to different classes of antimicrobials.

2. The most frequent resistance was demonstrated to lincomycin (10@t¢arycline
(67 %), erythromycin (57 %), flavomycin (48 %), streptomycin (43 %3y a
nitrofurantoin (30 %). All tested strains had lower or equal MIC whrcording to
epidemiological cut-off values, to linesolid and quinupristin/dalfopristin.
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ABSTRACT

Experimental transmission plazmids of toxigenicity fr&ncoli to P.vulgaris has been
shown at joint cultivation in liquid nutrient mediums, under certain candit(temperature,
Ph, time cultivation). Thus does not matter what O-serogroupe omaother donor-type
toxigeny culture oE.coli. This fact is necessary for considering at diagnostics coliesie
when at bacteriological research of patmaterial a lot ofmlwoorganisms masking of the
basic activator of disease is allocated.
KEY WORDS. Plasmids, toxigenicity, experemental transmition, diagnostics colibzsiter

BCTYIIVIEHUE

Eme B 1975 romy Aamst-Kettis A., Wadstrom T.u Habteta nokaszamu, uro
SHTEPOTOKCHTCHHAsI aKTHBHOCTh, kKpoMe E.COli, mpucyima takxke apyruMm OakTepusiM. DTHMHU
u apyrumu aBropamu [1], [2] Obuta ycTaHOBJIEHA BO3MOXHOCTH repeaadn Entdumasmuasr u
ee skcmpeccun B mrtammax Klebsiella pneumonigeEnterobacter cloacae Citrobacter
freundii, Shigella flexneri, Salmonella typhimuriumSalmonella sonnei, Yersinia
enterocolitica

B nmuiieBapuTesIbHOM TpAaKTE€ 4YEIOBEKa M JKUBOTHBIX B OIPOMHBIX KOJHYECTBAX
cojiepKaTcs JHTEPOOAKTEPHUH, YTO CO3[aeT YCIOBHSA JUIs TPAHCMHCCHBHOM mepenadn
IUIa3MHUJT TOKCUTEHHOCTH OT OJHOTO BH/Ia MUKPOOPTaHU3MOB K Jpyromy. C 3MH300THYECKON
TOYKH 3pEHHS Takas Iepeada JeTePMUHAHT TOKCHTEHHOCTH OT ITaTOTCHHBIX K allaTOreHHBIM
MHUKPOOPIraHHU3MaM IPEICTaBIIET OTPOMHYIO OITACHOCTH [3].

JIOBOJIBHO 4YacTo TIPH  KOJHOAKTEPHO3€ CEIbCKOXO3AHCTBEHHBIX JKMBOTHBIX, W3
natMatepuana, Hapsay ¢ JHTepoToKcureHHeiMu  E.COli  Beigensitorcss  apyrue
MHKPOOPraHU3MBbI, B TOM 4HCIE€ M TIpeICTaBUTENM cemeilicTBa Enterobacteriaceae,
NpUHAISKAIINE K HOPMATIBHOM KUIIeYHOW MUKpodope. KOMIIEKChIMU TUArHOCTHYSCKUMHU
UCCIICIOBAaHUSIMH, TIPOBEJACHHBIMA B  XO3SMCTBaX HEOJArOMONyYHBIX [0 MAaCCOBBIM
JKEIyIOYHO-KUIIIEYHBIM 3a00JIEBaHUSAM HOBOPOKACHHBIX TeAT [4] u [5] ObuT0 MOKa3aHo, 4TO
B KayecTBe BO30yIWTENEeH HEOHATANBHBIX JHApPCH BBICTYMAIOT Pa3IHUYHBIC aCCOIHAIINN
YCIOBHO-ITATOTCHHBIX MHKpoopranu3mos. E.coli, Rotavirus, 6aktepun poma Proteus
Kpunrocnopuauu, Coronavirus, Ps.aeroginosa npudem E.COli sSBISIOTCS MOCTOSIHHBIM
yreHoM Takux acconumanuii (100%). Cmerrannass wWH(EKIHS 3aTPyAHSIET YCTAHOBJICHHE
STHOJIOTHYECKOM PO KaKIOr0 OTAEIBHOTO BHIAa MHKPOOPIaHH3MOB B IATAIOTHYECKOM
npoiiecce.

Hamu 6bII0 3aMedeHO, YTO M3 IMarMarepuala, MaBIIkuX OT JAUAPEH TEIAT, MOCTYIABIIETO B
Halmly — J1adOpaTopui0  JUIs  MHUKPOOMOJOrMYEeCKOrOo  HCCICIOBAaHUS,  Hapsay  C
sHTepoTOoKcureHHbIMH E.COli, noBosibHO yacTo Beessuics Proteus vulgarig47,6 %).

[lenpr0o HAmMMX WCIENIOBAHUM OBLJIO OMpENETICeHHE BO3MOXKHOCTH TPAHCMHUCCHUBHOM
nepenauy a3Muz TokcureHHoctu ot E.coli k P.vulgarisB skcnepiMeHTa bHBIX YCIOBUSIX.
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3anaueil WcciaeI0BaHUN SBISUIOCH YCTAHOBIICHHE HATMYHS COOCTBEHHBIX SHTEPOTOKCHTEHHBIX
cBoicTB y P. vulgarisu cnoco6HOCTh puoOpeTaTh UX MpU COBMECTHOM KYJIbTHBHPOBAHHU C
9HTEpPOTOKCUTeHHbIMHE E.COli.

MATEPHUAJIBI U METO/IbI

Toxcurernsie 09 ST n 026 LT - npoxymupyromue mrammel E.coli, monesoii mramm P.
vulgaris Oymbon Xottunrepa, MIIA, wamku Ilerpu, uenrpudyra, tepmocrar, Oelbie
OeCIoOpOTHBIC MBIIIIH U JIP.

Kynsrypy P. vulgarisBeiceBam coBMecTHO ¢ TOKCHreHHbIM mTammom E.coli O9 ST s
oyneoH Xortunrepa, pH 7.0 — 7.2u xynastuBupoBanu npu 37°C 18 - 204acos. Ilocne
COBMECTHOTO KYJIBTHBHPOBaHHS cMech KynbTyp E.coli m P. vulgaris BeiceBanu B uamku
[Terpu mHa MITA u xynpTuBUpoBayH 1ipu 37°C 18 - 204acos. [IpousBoamim oTOOp KOJTOHUI
P. vulgaris kotopeiMu 3aceBanu OynboH XoTTHHrepa, MHKyoupoBamu npu 37°C 18 - 20
yacoB, mocie dero mneHtpudyruposamu npu 6000 06./MuH B TEUEeHHHM IOJaydaca IS
oTJeNeHus] 0aKMacChl OT HaJJOCA0YHOM KUIAKOCTH.

OmnpeneneHre JeTAIbHBIX CBOWCTB OECKJIETOYHBIX CynepHartaHToB Proteus vulgaris
MOJYYEHHBIX MPU Pa3/ieIbHOM M COBMECTHOM KYJIHTHMBHPOBAHUHU C TOKCUTEHHBIM IITAMMOM
E.coli, mpoBoauiu B OmbiTe Ha HMHTPANECPUTOHEATHLHO 3apaKEHHBIX OENBIX OECITOPOIHBIX
Mmprmax maccoit 14 - 16r, B mosax 0,1, 0,3u 0,5 mu. O HaMYUU SHTEPOTOKCHMHA B
CyIIEpHATaHTE CYIMIIH T10 JIETATbHOMY 3 (EKTy Y 3apakKeHHBIX UM KHBOTHBIX.

AHaJIOTMYHO OBUIM TPOBEAEHBI OMBITHI [0  ONPEACICHUIO JIETAIBHBIX CBOMCTB
cynepHarantoB P. vulgarismonydeHHBIX MpU pa3ieibHOM M COBMECTHOM KYJIbTHBUPOBAHUU
¢ TokcurenusiM 026 LT mrammowm E.coli ma 6ynsone Xortunrepa, pH 7.0 — 7.2 npu 37°C
18 - 204acos.

PE3YJIbTATBI U OBCYXJIEHUE

DKCHEPUMEHTHI IO COBMECTHOMY KYJbTHBHPOBAHUIO TOKCHTeHHBIX mTammoB E.coli ¢ P.
vulgaris B »uaKol MHTATENBHON Cpefie TOKa3ald, 4To paHee He TOoKcureHHblid P. vulgaris
npuoOpeTan CrocoOHOCTh MPOIYIHPOBATh SHTEPOTOKCHHBI. [IpuBeneHHbie B Tabm. 1 u 2
JAHHbIE CBUJETEIBCTBYIOT O TOM, YTO UHTpANICpUTOHEANIBHOE 3apaKeHHE OelbIxX
0eCropOIHBIX MBIIIEH KYJIbTypalbHBIM CyriepHaTanToM P. vulgaris BeiparieHHoro B 0yib0He
XOTTHHTepa OTACIBHO OT TOKCUTEHHBIX mTaMMOB E.COli, He mpuBOaMIO K THOETH OMBITHBIX
KMBOTHBIX, TOTJIa KaK 3apaKeHHE KyJIbTYpalbHBIM cynepHatanToMm P. vulgaris noixyueHHbIM
Tocjle COBMECTHOTO KYIbTHBHPOBAHHS C TOKCHIeHHBIM ImTammoM E.coli O9 ST sri3biBano
100%rubens 3apaxeHHbIX MbImIel oT 70361 0.3 — 0.5v1, a 026 LT ot mo3sr 0.1 — 0.5v1.

Taomuma 1.
JlerajbHblil 3pdeKT GecKIETOUHBIX cynepHaTaHTOB Proteus vulgaris mojiydeHHBIX MpH
pa3iebHOM M COBMECTHOM KYJbLTHBHPOBAHHM ¢ TOKcHreHHbIM O9 ST mrammom
E.coli, B onbITe Ha HHTPaNEPUTOHEATHLHO 3aPasKEHHBIX GeJIbIX 0eCOPOIHBIX MbIIIAX.

N3yuaemprit KonnuectBo Ho3a [Tamo/BeIKMITO
AHTUTEH MBIIIIEH B AHTUT€HA MBIIICH
OITIBITE (M)
KynbTypanabHbIil cyriepHaTaHT 5 0.1 0/5
P. vulgaris 5 0.3 0/5
(pa3menbHOE KYTBTHBUPOBAHUE) 5 0.5 0/5
KynbTypanabHbIil cyriepHaTaHT 5 0.1 213
P. vulgaris 5 0.3 5/0
(coBMecTHOE KYJIbTHBHPOBAHME) 5 0.5 5/0
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Tabnumna 2.
JlerajbHblil 3pdeKT GecKIeTOUHBIX cynepHaTaHTOB Proteus vulgaris moJiydeHHBIX MpH
pasiebHOM M COBMECTHOM KyJLTHBHPOBAHHH ¢ TOKcHIeHHbIM 026 LT’ mrammom
E.coli, B onbITe Ha HHTPaNEPHTOHEATHLHO 3apaKeHHBIX 0eJIbIX 0eCOPOTHBIX MbIIIAX.

N3yuaemprit KomnuectBo Ho3a [Mamo/BeIKHIO
AHTUTEH MBIIIICH B aHTUTECHA MBIIICH
OITTBITE (mo1)
KynbTypanbHelil cyniepHaTaHT 5 0.1 0/5
P. vulgaris 5 0.3 0/5
(pa3nenpHOE KYJIETUBHPOBAHHE) 5 0.5 0/5
KyneTypansHblit cyniepHaTanT 5 0.1 5/0
P. vulgaris 5 0.3 5/0
(coBMecTHOE Ky/IbTHBHPOBAHHE) 5 0.5 5/0

DKCIEpUMEHTHI C IPYTHMHU CEPOTHIIAMH YHTEPOTOKCHTCHHBIX mTammoB E.coli; 0119,
0101,08,020,0139u ap. nanu aHAJIOTHYHBIC PE3YJIBTATHI.

SAK/IIOYEHUE

1. IlItamMMbI SHTEPOTOKCUTeHHBIX E.COli mpu cOBMECTHOM KyJIbTHBHPOBAHHU B JKUJIKHUX
IHUTATENBHBIX Cpelax, MPH ONpEACIeHHBIX YCIoBUAX (remmeparypa, pH, Bpems
KyJbTUBUPOBAHUS) CIIOCOOHBI TepefaBaTh (AKTOp JIETEPMUHHPYIOIIMN CHHTE3
SHTEPOTOKCHHOB K P.vulgaris

2. He umeer 3HaueHus K kakoit O-ceporpyrrne NpUHAAICKUT TOT WIM UHOM JOHOPHBIN
TOKCUreHHBIH mTamm E.COli. DToT dakT HE0OXOAUMO YUHTHIBATH NP JAUATHOCTUKE
KOJINOAKTepro3a, Korja IMpH OaKTepHOJOTMYECKOM MCCIIEJOBAHMHU IaTMarepuaia
BBIJICJIAETCS LEIbIH PsIi MUKPOOPTAaHU3MOB, MACKUPYIOLIMX OCHOBHOI'O BO30YAMTEINs
3a00JIeBaHMS.
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ABSTRACT

The purpose of work was to perform a survey on porcine reproductiveesyidatory
syndrome (PRRS) using ELISA and PCR methods in Lithuanian swime fa 2001-2007.
Altogether 3766 swine serum samples were tested using ELISAGh-ZID7 and 1133
(30.1%) found to be positive. Respectively, 28.6%, (840/2933) — in 2001-2005, 34.3%
(183/533) and 36.7% (110/300) positive samples were found in 2001-2005, 2006 and 2007.
KEY WORDS: PRRS, ELISA, PCR.

INTRODUCTION

PRRS is important swine disease throughout the world. The disaadgstrecognized in
the United States in 1987 although its description had appeared inceamties years
earlier, is now found in almost all swine producing countries. A numbBR&S outbreaks
have occurred recently in South Africa, Russia, China and Viet Nam.diseases, which
represents and worldwide threat, is characterized by reproducikeef of sows and
respiratory distress of piglets and fattening pigs which, combingd avpotential for rapid
spread , can cause significant production and economic losses. Thive ardigenic types
of the virus: the American and European. Some of the reports from wWs&ae the PRRS
virus has been isolated, describe a disease of swine with high mortalitienertifage group.

In Lithuania PRRS serology is carried out more than 10 yearsP&RIS virus is
characterized using molecular biology methods [4, 5].

The prevalence of PRRSV antibodies positive animals was sigijidagher (61.6%) in
1997 when PRRS disease was first recognized in Lithuania [3r bat1998-2001, the
number of positive swines was lower 38.7%, 40.7%, 36.1% and 29.2, respg@jveIRRS
vaccination programs were introduced in some swine farms usin@gtieenes prepared with
attenuated or inactivated PRRS virus strains to control reprodysetifermance. No change
in epidemiological situation was observed because only sows were vaccinated.

No review about epidemiological situation for several year wighee to PRRS has been
done. So the purpose of our work was to determine the changes of PRR$féction in
Lithuania situation from 2001 to 2007.

MATERIAL AND METHODS
All samples were tested at Veterinary Institute of Lithuanian Wetgr Academy.
Serological methods.
ELISA All serum samples were tested for PRRS using an ELISA (IDEXX) [1].
Molecular biology methods.
PCR- single tube nested RT-PCR was used [2, 4, 5].
Primers ORF5F (5' ATGAGATGTTCTCACAAATTGGGGC®) and
ORF5R (5' CTAGGCCTCCCATTGCTCAGCCGAAGT 3') were used fiested PCR [6]
and primers ORF5B (5' CAATGAGGTGGGCIACAACC 3') and
ORF5C (5' TATGTIATGCTAAAGGCTAGCAQ') were used for the first PCR [1].
Pathological material of stillbirths and 2-4 months aged piglets was test
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RESULTS AND DISCUSSION

Altogether 3766 swine serum samples were tested by means S Elith respect to
PRRSV antibodies in 2001-2007 and 1133 samples were found to be positive.

In Table 1 the data of serological investigation shows that, 2933 sarapies were tested
and 840 (28.6%) ones were positive. Positive samples ranged from 7.488.2Ri in
different swine farms.

Table 1
Seroprevalence of PRRS in 2001-2005
ELISA PCR
No. Farm Samples, Positive Samples Positive
n n % n %

1. | ABBb 120 34 28.3 1 0 0
2. | ABV 411 168 40.8 74 13 17.6
3. | UABAv 49 18 36.7 0 0 0
4. | UABBK 155 71 45.8 17 2 11.8
5. | UABB 296 22 7.4 4 0 0
6. | UABGb 34 5 14.7 8 0 0
7. | UABK 694 236 34.0 29 1 3.4
8. | UABL 643 73 11.3 0 0 0
9. | UABS 100 62 62.0 8 1 12.5
10. | UABSI 70 15 21.4 0 0 0
11. | UABZ 87 21 24.1 0 0 0
12. | UABBaltic 40 18 45.0 0 0 0
13. | UKVG 27 10 37.0 6 0 0
14. | UkSK 18 9 50.0 0 0 0
15. | ZUBB 10 1 10.0 0 0 0
16. | ZUBV 17 15 88.2 0 0 0
17. | ZUBD 162 62 38.2 81 1 1.2

Altogether 2933 840 28.6 228 18 7.9

Pathological material samples were tested using PCR methoti8af1d9%) out of 228
were positive in 2001-2005. Positive samples ranged from 1.2% to 17.8#tenent swine
farms.

Comparison of the results of serological and molecular biology mesinmged that in
UABBKk 45.8% (71/155) serum samples were positive and 11.8% (2/17) patablogiterial
ones. In UABS 62.0% (62/100) serum samples were positive and 12.5% (th@lpogeal
material ones. In ABV 40.8% (168/411) serum samples were positivd a6élo (13/74)
pathological material ones. UABK 40.7% (217/533) serum and 3.4% (1/29) paiballogt
material samples were positive. ZUBD 38.2% (62/162) serum and 1/3% (@athological
material samples were positive (Table 1).

In 2006 the investigation was done in 11 swine farms and 533 serum sam@dested
by ELISA (Table 2). Also 32 pathological material samples wested by PCR in 2006
(Table 2). It was found that 34.3% serum samples were posithE IBA and no positive
samples were found by PCR. Positive samples by ELISA ramged 8.7% to 70.0% in
different farms. The seropositive samples were found in 72.7% (8/11) swine farms.

Samples of 15 swine farms were tested in 2007 (Table 3), 300 senpiesaf 12 swine
farms were tested and 110 (36.7) ones were positive. No positive sabylRCR were
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found. Seropositive samples ranged from 5.3% to 100.0% in different Shaimes.
Seropositive samples were found in 75.0% (9/12) swine farms.

Table 2
Seroprevalence of PRRS in 2006
ELISA PCR
No. | Farm Positive Samples, n
Samples, n n % Tested| Negative
1. | UABB 10 1 10.0 13 13
2. | UABGb 153 51 33.3 0 0
3. | UABINT 128 51 39.8 0 0
4. | UABKagr 16 3 18.8 4 4
5. | UABKa 26 16 61.5 5 5
6. | UABBaltic 20 14 70.0 0 0
7. | UABNa 12 0 0 7 7
8. | UABS” 70 36 514 0 0
9. | UABSI 15 0 0 0 0
10. | UABZ 30 9 30.0 3 3
30 0 0 0 0
11. | UABZk >3 5 5.7 0 0
Altogether: 533 183 34.3 32 32
Table 3
Seroprevalence of PRRS in 2007
ELISA
No. Earm Testtled Positive samples PCR
sarr:]p es, n % IStirta | Negative
1. | UABB 17 1 5.9 6 6
2. | UABBb 10 5 50.0 0 0
3. | UABBr 0 2 2
4. | UABD 0 4 4
5. | UABJ 30 27 90.0 0 0
6. | UABK 99 10 10.1 17 17
7. | UABKa 12 0 0 0 0
8. | UABSI 10 1 10.0 0 0
9. | UABSa 19 1 5.3 0 0
10. | UABBaltic 40 40 100.0 0 0
11. | UABVet 13 0 0 0 0
12. | UABZk 10 0 0 0 0
13. | UABNa 0 S 5
14. | UkGCh 24 24 100.0 20 20
15. | UKICh 16 1 6.3 0 0
Altogether: 300 110 36.7 54 54

Detailed study in 2003 showed that number (61.6%) of seropositiveesawgd higher in
1997, when disease was first recognized. Later seropositive samapiesl - 38.7%, 40.7%,
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36.1% and 29.2%, respectively, in 1998, 1999, 2000 and 2001. Our data shows, that no
essential changes occurred since 1998. However, high prevaleneeopbsitive animals
shows that a lot of swines had contact with virus and virus carriers are possibiedrizgams

[3].

Earlier it was estimated that the seroprevalance in endethiahian White swine breed
was significant lower than in other herds in 1997-2001 [3]. Howeveouimopinion it is
really difficult to confirm it because of the insufficient numbépurebred Lithuanian White
swine farms. It was found that in the large swine farms thebeuwf positive animals was
two times higher than in the small farms (63-66% versus 22.0-83dfowever our data
shows that it is difficult to confirm, because the immunologitaicsure of farm can be
different from time to time, from farm to farm.
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ABSTRACT

Bacteriological samples of the cows uterus and endometrial lsapgyles were collected
from 48 Holstein cows without and with retained fetal membranesatmid. Cows were
divided in four groups: control group and three groups with retained fetabraaes and
different treatment methods.

Escherichia coli, Streptococcus spp., Clostridpp., Staphylococcus sppere found in
the uterus on day two, fourteen and on day 40-50 postpar8imultaneously histological
findings on day 40-50 postpartum showed 33% of cows with mild to medenabmetritis,
where 21% were cows with retained fetal membranes and 12% ofwitivesit retained fetal
membranes. Reproductive performance in cows with retained fetabraees which are
removed manually or not removed, treated or not treated does notsdifidicantly and are
not worse than those of the control group cows with normal expulsitetabfmembranes.
KEYWORDS: cows,retained fetal membranes, endometrial biopsy, bacteriology, histology

IEVADS

Auda segu aizture ir viena no no#gakajam govju @gcdzemdbu slinibam Latvija, ka
rezulaita rodas lieli ekonomiskie zagdmi (samazids piena izslaukums un iegama
neaugiba).

RecatneSa#s periods ifoti svaigs govs 3lakaja reprodukcij (2). Bakeriju kontamiraciju
dzema pirmags 10-14 dieds pEc dzemdbam atrod vaiik ka 90% gagumos, kam seko
endomefti un @lak iesgjama neaugdiba. (4,3,6,8). Baktijas visvaigk tiek izoktas pirmajs
piedas ne@las pec govju dzemitbam, bet \lak to skaits samazis (6).

BieZk izoleto bakeriju sugas irEscherichia coli, A. Pyogenes, Streptococcus.uspp
Staphylococcus spi.4,6,7,8). Escherichia coli Clostridia spp. un Gram — anaerobie
mikroorganismi visbied ir sastopami gam ar augp segu aizturi pirmag dierms pec
dzemdbam (7).

Veicot govs dzemdes bakterigisko un histolgisko izmekéSanu vienlaikus, palielas
iesfEja preGzak noteikt dzemdes iekaisumu unttirprmeko prognozi (1).

Veiktie @Etijumi par augp segu aiztures ietekmi uz reprodukcijaditijiem padda, ka
palielinas intenals no atneSas lidz pirmajai apskloSanai, palielias apskloSanas reizu
skaits 1dz iestjas gnisriba, & ai samaznas gitisno govju skaitsqe pirmas apgkloSanas (3)

Darba nerkis ir salidzimat pecdzemdbu perioda norisi gam ar un bez adg segu
aiztures, pielietojot bakteriofgsko un histolgisko izmekESanu, un noteikt turpako
augibu.

MATERI ALI UN METODES

Retijjuma izmantotas 48 dada vecuma Latvijas melnraib &irnes govis no A/S
LJAgrofirma Tervete” gammpulka ar 650 slaucaam govm un no SIA ,Daile Agro”
garampulka ar 280 slaucaam govm.
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Vadoties no dzeniou 3. stadijas (aug segu atd@daras) norises govis ied@m cetras
eksperimerilas grugas:

1. grupa (n=16) - kontroles grupa - dugegas atdgdis 6 -12 h laik pcc dzemdbam.
2. grupa (n=14) - govis ar alagsegu aizturi, ko atdg manali un govisarstja.

3. grupa (n=11) - govis ar alagsegu aizturi, ko neatdja un govisarstja.

4. grupa (n=7) - govis ar alagsegu aizturi, ko neatdja un govis narstja.

Govm, kumm nowroja visf@réjo veseibas sivokla trau¢jumus (paaugstitu
temperairu, depresiju, anoreksiju, piena trieku, ketozi, mapt pielietoja atbilstosu
arstesanu.

Bakteriolgiskos paraugus no dzemdes movar un bez adg segas aiztures divas, 14
dienas un piecas ng&ds Ec atneSais n@éma ar firmas ,Kruuse” (Bnija) razotiem
steriliem ,Equi-Vet” dzemdes tamponiem (katologa nr. 2909550). Toskizja Naciorala
diagnostikas centra laboratargec vispar pienemém standartmetdin.

Visam goMm 5 nedlas @c atneSafis veica dzemdes biopsiju ar @nalu biopsijas
instrumentu (Divisible biopsy instrument 60cm, kataloga nr. 141700), kass réiaok
»Kruuse”, Danija. Biopsia iegitos audu paraugus ievietoja ngir10% formaina &iduma,
pH 7,5 (Humason, 1967), urelik ieguldja paraplagt Ar rotacijas mikrotoma patizibu
leguva 3um biezus dzemdes Igadas griezumus, kuri deparaftn un krasoti ar
Hematoksiinu - eoznu un Masson trihroma metod®araugu histolgisko sagatavoSanu un
izmekkeSanu veica P. Stragh Kliniskas universiites slimicas Patolgijas institita
laboratorip. .

REZULT ATI UN DISKUSIJA

7 = Govis ar augla segu aizturi,
ko manuali neatdala un
= neérsté. Cows with
J retained fetal membranes,
EEEEEE not removed manully and
Staphylococcus ' not treated y
W Govis ar augla segu aizturi,
ko neatdala manuali un
Corynebacterium arsté. Cows with retained
[— fetal membranes, not
i — removed manually and
Clostridia treated o
B Govis ar augla segu aizturi,
1 ko atdala manuali un arsté.
Cows with retained
placenta, cleaned manually
and treated

Klebsiella

Streptococcus

Escherichia coli @ Kontroles grupa. Control

group

No dzemdes izoléto baktériju procentualais patsvars
Percentage of isolates
1. at€ls. No dzemdes iza@tas bakterijas govim ar un bez auda segu aiztures (48 stundasep
dzemdbam)
Figure 1.Bacteriological isolates from cows with and withoutretained fetal membranes (48
hours postpartum)

Veicot dzemdes dobuma bakterigiko izmekéSanu otrg§ diera pec dzemdbam, 98%
govju konstatja plasa spektra mikroorganismu kontagiju. Trisdesmit sepiiu procentu
gadjumos & bija monokultira Escherichia coli, Streptococcus spftaphylococcus spp.,
Corynebacterium sppun Klebsiella spp.bet pargjos gadjumos jaukta tipa, vaikas
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mikroorganismu sugas vienlaikus. Mins mikroorganismus atrod gan @ov kuam auda
segas atdat laikh, gan ar govim ar auda segu aizturi (1l.att.). Biek izoletie
mikroorganismi bijaEscherichia coli Streptococcus spBtaphylococcus sppun Clostridia
spp.bakerijas jauktas un monokuiltas veid.

Cetrpadsmitaj diersa pec dzemdbam 90% govju dzemdes dobuma bakterhis&ajos
paraugos konstgh plasa spektra mikroorganismu kontafgiju, lidzigi petijjuma rezuliti
citu autoru darbos (4,6,7,8). Bakju monokultras bija 40% -Escherichia coli,
Streptococcus sppStaphylococcus sppn Clostridia spp. bet f@rgjos gadiumos kK jaukta
tipa kultira. Goum ar auga segu aizturi no dzemdes ol koEjo mikroorganismu
gadjumu skaits ir samazijies, bet izotto mikroorganismu sugu skaits ir paligljies uz
mazk infekciozo bakdriju, Brevibacillus brevisun Acinetobacter iwoffiyékina. Kontroles
grupas goum izolto bakeriju sugu skaits ir samaZzjes (2 att.). DomigjoSie
mikroorganismi dzemi# 14. diea pec atneSafis bija Escherichia coli, Streptococcus spp,
Clostridia spp.JapieZzme viens gagjums, kur govij ar aug@ segu aizturi, ko atrdiera pec
dzemdbam atdaija manali, atradaActinomyces pyogenddeskatoties uz to, kaactinomyces
pyogenestiek uzskata par vienu no istanzkajiem mikroorganismiem(1,4,6), kas izraisa
smagus dzemdes iekaisumuskamaj bakteriol@iskaja izmekkSanas reiz (5 nedlas [@c
dzemdbam) to vairs neatrada, un 84 dienasc mlzemdabam, Ec divrei£jas naksligas
apskloSanas, govij iedjusies giisriba.

B Govis ar augla segu
i neatdala un nearste.
. . | OO Cows with retained
Brevibacillus brevis fetal membranes, not
. removed manully and
Actinomyces pyogenes ; not treated

W Govis ar augla segu
aizturi, ko neatdala

Staphylococcus manuali un arste.
[——— R .
. Cows with retained
Corynebacterium ] fetal membranes, not
| removed manually and
o treated
Clostridia m 0 Govis ar augla segu

i aizturi, ko atdala
manuali un arsté.

Streptococcus Cows with retained
J T T T T Th T TN T T TR TR TR TR T A T T T TR placenta, cleaned
Escherichia coli manually and treated

10 20 30 40 50
No dzemdes izoléto baktériju procentualais patsvars
Percentage of isolates

@ Kontroles grupa.
Control group

o

2. atels. No dzemdes izdtas bakterijas govim ar un bez auda segu aiztures (14. diena e
dzemcdbam)

Figure 2.Bacteriological isolates from cows with and withoutetained fetal membranes (14 days
postpartum)

Piektaj nectla peéc govju dzemtbam dzemdes dobuin71% gagumos atrada plasa
spektra baktriju klatbatni. No @am monokultiras bija 29% Escherichia coli, Streptococcus
spp, Staphylococcus spp., CorynebacteriuGipstridia spp.un Aeroccocus uringebet
paréjos gadjumos &s bija jaukta tipa kuitras (3 att.). Ar Saj laika, tapat k& 14. diela pec
dzemdbam, domirgjoSie mikroorganismi dzemdes bakteripikajos paraugos bija
Escherichia coli Streptococcus spp., Clostridia sppn Staphylococcus sppRirmo reizi
paraugos atrastsAeroccocus uringeko vartu izskaidrot ar paraugu kontaraaiu ta
nopemsSanas laik jo piektaj nedcla péc dzemdbam, ja govs nemekjas, dzemdes kakls ir
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cieSi nostgts un parauga memsana apg@tinata, un mazk infekcioz Stenotrophomonas
maltophilia, kuru parasti atrod @miekiem, kuriem veikta dzemdes gaija ar antibiotiku
saturoSiem medikamentiem.

Stenotrophomonas maltophilia b Govis ar augla segu aizturi, ko
i manuali neatdala un nearsté.
Cows with retained fetal

Acinetobacter iwoffi
@ membranes, not removed

_ ) manully and not treated
Aeroccocus urinae

B Govis ar augla segu aizturi, ko
neatdala manuali un arsté.
Cows with retained fetal
membranes, not removed
manually and treated

Staphylococcus

Corynebacterium

B Govis ar augla segu aizturi, ko

Clostridia atdala manuali un arsté. Cows
with retained placenta, cleaned
Streptococcus o o o o e e manually and treated

Escherichia coli @ Kontroles grupa. Control group

0 5 10 15 20 25 30 35 40 45

No dzemdes izoléto baktériju procentualais Tpatsvars
Percentage of isolates

3. attls. No dzemdes izditas bakterijas govim ar un bez auda segu aiztures (5. ne#las [Ec
dzemdbam)

Figure 3.Bacteriological isolates from cows with and withoutetained fetal membranes (5 weeks
postpartum)

Kopunz eksperimerio grupu gowm katda izmekkSanas reiz visbiezk izolgja
Escherichia coli, Streptococcus spp., Clostridiap.spretak Staphylococcus sppun
Corynebacteriumko apraksta ariti autori (4 att.) (2,3,4,6,7,8).

Actinomyces pyogenes

. E Piecas nedélas péc dzemdibam
Klebsiella On a day 40 - 50 postpartum

Stenotrophomonas maltophilia

Acinetobacter iwoffi | Cetrpafjs_mlt dienas p&ec
dzemdibam Fourteen days

. (nwwnww) ostpartum
Aeroccocus urinae postp

B Divas dienas péc dzemdibam
Two days postpartum

Staphylococcus
Corynebacterium
Clostridia

Streptococcus

Escherichia coli

0 10 20 30 40 50 60 70 80
No dzemdes izoléto baktériju procentualais Tpatsvars
Percentage of isolates

4. at€ls. No dzemdes izddto baktériju kopskats govim ar un bez auda segu aiztures

Figure 4. Summary of bacteriological isolates from cows with and withoutretained fetal
membranes postpartum
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Histolgziskajos izmeldjumos dzemdes Igtadu \ertegjam pec patolgisko procesu
izmainam. Par viegla rakstura dzemddstgdas iekaisumu uzskgm, ja dzemdeslgtada
vietam atdaits virsmas ep#lijs, sitko asinsvadu pilnasiba submukoz, subepitelila slani
neliela neitraflo leikoatu, limfocitu un plaznatisko dinu infiltracija, atseviku dziedzeru
lumert atrod deskvagtas epitlija sunas.

Vidéja smaguma endométr raksturo, ja bez iepriekS metajam paZmém dzemdes
zemdotadas sini atrod daudz plazatisko sinu, daudz neitrdlo leikoatu, limfocitu.
Dzemdes hronisku iekaisumu raksturo eoZinofeikoatu klatbutne, biezas, sklerotiskas
arteriolu sienas, saistaudun$i savieSais un limfocitro folikulu izveidoSaas (5). No viam
musu [Etijuma iesaisttajam godm 33% gagumos histolgiska aina lieciraja par viegluidz
vidgji smagam dzemdedaadas iekaisumam, no kim 21% bija govis ar alg segu aizturi
un 12% govis bez alg segu aiztures.

Dzemdes dobuma bakterigiskas kontamiacijas un endometrija histgltsko izmaiu
ietekmes uz reprodukcijasditajiem saldzinoss ertejums pasdits 1.tabud.

1. tabula/ Table 1
Reprodukcijas raditaju salidzinajums govim ar un bez auda segu aiztures
Comparison of reproductive performance in cow’s uterus wit and without retained
fetal membranes

Govju grupas ApsekloSan Grasnas Intervals no | Grasnas | Izbr aketa
nosaukums as indekss govis no atnesaras govis S govis
Cows groups Service per pirm as [1dz jaunai (%) (%)
pregnancy | apsekloSanas| grasribai, Cows Culled
reizes, (%) (dienas) pregnan cows
Conception Days to cies
rate conception
1. Kontroles grupa
Control group 2.840.4 26.6 150+20.8 80.0 18.7
2. Govis ar au@ segu
aizturi, ko atdala manli | 1.5+0.7° 35.7 114+14.5 76.9 28.5
unarste
Retained placenta with
manual removal and
treated
3. Govis ar aug segu
aizturi, ko neatdalaun| 1.8+0.2 27.2 144+24.9 72.7 27.2
govisarst
Retained placenta with
no manual removal,
treated
4. Govis autp segu
aizturi, ko neatdala un 2.7+0.F 42.8 138+39.9 71.4 14.2
govis narste
Retained placenta with
no manual removal, not
treated
P <0.05%¢

Saidzinot reprodukcijasaditajus atsevigo govju grugs ar aufp segu aizturi redzam, ka
tie nav slikeki ka kontroles grupas gdwm. Tadi raditaji ka apskloSanas indekss otrai un
treSai govju eksperimediai grupai un interéls no atneSas lidz jaunai giisribai otrai
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eksperimeraiai grupai ir kutiski labaki, saidzinajuma ar kontroles grupas gow. Giisno
govju procents no pirds apskloSanas reizes visaugkais (42.8 %) ir goim ar auga segu
aizturi, kura nav atdd@h un govis pirmas ¢etras idz piecas dienasép dzemdbam nav
arstetas. dpieZime, ka sedm govdm no septiam Velak noweroja visgaréja veseibas sivokla
pasliktiraSanos (ma#u, ketozi, endometiu), kur pielietoja atbilstoSdrsteSanu. Stugot
literatiiru, citu autoru darbos atrodam, ka govar auda segu aizturi ir sadzinoSi slikeki
turpmakas reprodukcijasaditaji neka govim bez auta segu aiztures (2, 3,4).

SECINAJUMI

1. Dzemdes dobuma bakterigiekajos paraugos oteadiera pec dzemdbam - 98%
govju, cetrpadsmitad diera - 90% govju un 5 n&dlas c dzemabam - 71% govju
konstagja plasa spektra mikroorganismu agogas un nebija fitiskas atkiribas starp
govju gru@am ar un bez aug segu aiztures

2. DomirgjoSas bakerijas, kas tika izatas no dzemdes gow pecdzemdbu period bija
Escherichia coli, Streptococcus spp., Clostridia.a;m Staphylococcus spp.

3. Dzemdes Wptadas histolgiska aina piektaj nectla pec dzemdabam liecinaja par
vieglu idz vidckji smagam dzemdedaadas iekaisumam, gom ar au¢p segu aizturi
21% gadumos un goim bez aufy segas aiztures 12% gpamnos.

4. Reprodukcijas aditaji starp govm ar audu segu aizturi, ko atdala vai neatdala
manuli, un govisarstt vai nearst, batiski neat&iras un nav slikiki par kontroles
grupas govjuaditajiem, kuam auda segas atdad normnali.
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ABSTRACT

Efficient utilization of nutrients depends on an adequate supply afyeaad optimized
feed rations. Nutrient deficiency can reduce milk yield, weaken asimarganism, has
influence on breeding and fertility ability and metabolic processegoats. The goal of the
investigation was to assess the influence of different feedstafforganic goat milk quality
indices. Humoral immunological factors were studied to exhibit ptiggeof immune status
of Latvian local goat.
KEY WORDS: goat, humoral immunity, milk, blood.

IEVADS

Kazu razat piena apjomu nosaka geretiskais potenadais, édinaSanasimenis un vesdbas
stavoklis. Edinasana ir noimigs faktors, jo tai ir tieSa ietekme gan uz kazu produktiyigan
veseibu. Kazam ir noteikta vajadiba Ec enegijas, prot@na un biolgiski akivam vielam,
bet vienlai@gi pastv arf cita vajad#a — & ir spurelkta mikroorganismu apge ar eneiiju un
slapekli saturodm vielam. Mikroorganismi veic augu bi#sas struktudlo naardiSanu un uzat
pamata veido komponentus — gaistoSas tailesk kuri savulet apdida dzivniekus ar lieiko
dau enegijas, bet pati mikrobu masa sah nozmigu proténa daudzumu kazu hbi, kas
tiek sagremota un abseth tievajis zarmas.

Sie procesi noris nol, ja ir nodroSiatas K mikroorganismu, @ aif pasa dwnieka
vajadibas. Viena no galversan batbas vieim kazuedinasSara ir kopproténs. Ja lopbaba ir
zems protma saturs, vai aruzmemas olbaltumvielas ir nepilrértigas, kazm rodas
olbaltumvielu bads. Lai nodrogitu kazas ar pilndrtigu proténu, it ipaSi biolgiskaj
lopkopiba, kazu baibas de# nepiecieSams i¢lut stiebralu — taurhzieZu sienu, galegu,
lucernu, pupas, zius, rapsi, gius, lopbaibas raugu u.c. Smjdarts més nowrtejam, ka
dazdu barbas fdzeKu izmantoSana biofgskaja lopkopba ietekn® kazu vesébu, piena
produktivitati un kvalitati, ka aif imunolaziskos aditajus.

MATERI ALS UN METODIKA

lzmeginajumu vei@m Talsu rajona Vandzenes pagasta zemnieku saitbhiigBérzi.
Izmeginajuma periods — 92 dienas. SagatavoSanas periods, kurS ilga divasmsped
edinaSanas, twSanas un kopSanas ajbdit visam izmeginajuma ieklautagm Latvijas viegjas
Skirnes kazm bija vieradi. lzmgginajuma skkma pafidita 1.tabud. Petijjuma grups tika
ieklautas 2.10z 4. lakicijas kazas afidzigu davmasu, miesas ugzbi un barojuma paipi.
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Baifibas vielu vajadibu davniekiem noteiém atbilstoSi kazu dgmasai (vigji 60 kg) un
izslaukumam, vadotiesép Latvija piepemtiem normavajiem noteikumiem [4], k af
izmantojot datorprogrammas ,Kaa” bafbas devas optiméganas iesgas.

1. tabula/Table 1
Izméginajuma shema
Trial scheme

Grupas Dzivnieku Baribas deva
Groups skaits grup Feed ration
Number of
animals
1. kontroles 10 Ganbu zle 6kg + siens 0.5 kg + auzu milti 0.2kg| +

kvieSu milti 0.2 kg (PB) + 0.2 kg kvieSu klijas
Grass 6kg+hay 0.5kg+oat meal 0.2kg+wheat meal 0.2kg
(BF) + wheat bran 0.2kg

2.izmeginajuma 10 PB + 0.1kg lopbabas raugs / BF + Fodder yeast 0.2kg
3.izmeginajuma 10 PB + 0.2kg saulgiezu rausi / BF + sunflower cake
4.izmeginajuma 10 PB + 0.2kg auzu milti / BF + oat meal 0.2 kg

Rec kopproteéna, kokkiedras (NDF), sausnas (DM), epgas (NEL), tranztprotana
(UIP), kalcija un fosfora daudzuma piis) otés, treds un cetugts grupas kazu bdras devas
bija praktiski idzwertigas (2. tab.)nemot \&ra lopbatbas katalogu vigos raditajus. Visas
bafbas devas nodroSinatdnieku vajadas @c galvenaim batbas vieim, bet tiksto&is
mineialvielas davnieki saem ar bivi pieejanam minealbaribam.

2. tabula/ Table 2
Baribas vielu nodroSirajums baribas deva
Nutritive value of feed ration

Baribas vielas| 1. grupa 2. grupa 3. grupa 4. grupa Vajhdz
Nutrients Requirement

NDF, kg 0.96 0.96 0.96 0.96 0.7
DM, kg 2.45 2.36 2.45 2.45 2.3
NEL, MJ 16.37 15.76 16.07 16.3 17.21
Protans, g 368.86 390.69 406.59 361.82 348
UIP, g 157.1 155.9 156.5 155.5 122
Ca, g 12.77 12.71 13.37 12.89 15
P,g 10.47 9.35 10.51 8.89 8.6

Visu grupu kazm bija pieejams minélvielu un mikroelementu laimais bloks
,CODIBLOC UAB?” biologiskajam kazkopbas saimnigbam, kas satur: 14 % Ca, 5 % P, 3 %
Mg, | — 60 mg/kg, Zn — 5000 mg/kg un Se — 15 mg/lagaik KNZ laizamas sls briketes.

Izmeginajuma gaié katras kazas izslaukums tika iarts ar preciziti Iidz = 0.1 kg. Piena
tauku, olbaltumvielu un laktozes saturu natmcpec dienas vidja parauga vienu reizi
meéneg ar apaita Milko Scan 133 padzibu. Kazu piena vienpL tika saskaiti leikociti, tika
noteikta fagocitozes reakcija [5]. Limftie Sinas tika resuspefths Igla barota Iidz
koncentacijai 5 x 10 $/uL un, izmantojot Gorajeva kamerasigabu, tika saskaitas [8]. T
un B 3inu noteikSanai tika pielietota rozetes veidoSanas metode [3], peakeijas as
stimukjot [2], fagocitozes noteikSanai pieliein) Zimuznu [5], bet A &nas tika noteiktas ar
imanadherensa reakcijas metodi [7]. Visus uz priekSmetarséikli sagatavotos prepauns
krasoja ar Majgrinvalda lisu uz metanoladzes 7 mintes, pie tam 25 mines kisojam pec
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Gimza-Romanovska metodes. Sagatavotie paipg#a no\ertéti ar imersijas palieligjumu
10 x 90. Rezuitti apstadati matenatiski, pielietojot Stjudenta kitiju.

REZULT ATI UN DISKUSIJA
Izmeginajuma laika praktiski nebija atdribas ie@ta piena apjora pa kazu gruim (3.tab.)

3. tabula/ Table 3
Izslaukums izmeginajuma laik a, kg

Milk yield, kg
Raditaji / Indices Izmeginajuma grupas / Groups
1. 2. 3. 4.
Izslaukums izraginajuma laika (92| 2116 2153 2088 2226
dienas)/Milk yield per group in 92 days
Uz 1 kazu izmginajuma laika / per goat 211.6 215.3 208.8 222.6
Izslaukums diem/ Milk yield per goat per 2.30+0.4| 2.34+0.36| 2.27+0.27| 2.42+0.33
day
% satdzinajuma ar kontroles grupu / % to 100.0 101.7 98.7 105.2
1% group

Toner lielaks izslaukums tika ieds no cetugts grupas kam, kuras babas de& sapéma
auzu miltus, t.i., par 5.2 % vak saidzinajuma ar kontroles grupu, befissatgiribas nav
butiskas.

Izmeginajuma lailka otras grupas kazu pi@nkuras k piedevu saéma lopbaibas raugu,
safdzimajuma ar kontroles grupu tauku saturs paligiis par 0.43 % (p<0.05) un
olbaltumvielu saturs par 0.13 %, kas ada, ka lopbabas raugs ar auzu un kvieSu miltiem ir
pilnvértiga batbas piedeva biofgskaja kazkopba, kura ieerojami uzlabo kazu piena
kimisko sastvu, ka afi ta barogjvertibu (4.tab.).

4. tabula/ Table 4
Kazu pienakimiskais sasiivs, %
Composition of goat milk, %

Grupa Tauki % pret Olbaltum-vielas| % pret Laktoze % pret

Group Milk fat kontroli Milk protein kontroli Lactose | kontroli
1. 3.38+0.10 100.0 2.84+0.10 100.0 | 4.04+0.26 | 100.0
2. 3.81+0.14* 112.7 2.97+0.09 104.6 3.62+0.49 89.6
3. 3.55+0.06 105.0 2.90+0.09 102.1 | 3.39+0.32*| 83.9
4. 3.29+0.04 97.3 2.79+0.12 98.2 3.87+0.38 95.8
*p<0.05

Izmeginajuma laila ceturtis izneginajuma grupas kazu pieér(auzu milti) saldzinajuma ar
kontroli tauku saturs samaijas par 0.09 %, olbaltumvielu saturs par 0.05 % un laktozes
saturs par 0.17 %.

No ieditiem rezulgtiem varam konstat, ka kazm asins leikottu skaits formu atiras
dazdas kazu grups (5.tab.).

Otas, treds un cetudts izneginajuma kazu grus leikodtu daudzums bija ligks nek
pirmaja kontroles grup, bet atgiritbas nav btiskas. 1zndginajuma grup@s saidzinajuma ar
kontroli ataméta tendence heteéldl relatva skaita palieligjums un limfoatu relatva skaita
samaziajums, tongr statistiskis atiribas mirtai starpbai nav konst&tas (atrastas).
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Kazu asins leikatu absaiitais skaits un limfotu daudzums praktiskidzigs (neatkiras)
visas cetras kazu grups, bet heteralu absoiitais skaits bija statistiski ticami augjss
izméginajuma grujas saidzinajuma ar kontroles grupu (6.tab.).

5. tabula/ Table 5
Kazu asins hematolgiskie raditaji

Hematological parameters of goat blood
Grupa Leikociti Heterofli, | Eozinofli, | Bazofli, | Limfociti, Monoadti,
Group | $/uLx10 % % % % %
1. 11.15+0.71 54+6.5 1.0£0.6 0.7+0.6 42+5.9 2.0£0.6
2. 13.67+0.59 63+4.7 2.0£1.3 0.71£0.6 34+4.1 2.0£1.3
3. 13.83+0.89 61+2.4 2.0£1.3 1.3+0.6 33+1.8 2.3t1.3
4. 11.82+0.65 62+15.4 2.0x1.8 0.7+0.6 34+13.0 1.3+0.6

Leikoatu skaita palieligjums izngginajuma kazu grugs bija uz heteralu rekina.

6. tabula/ Table 6
Kazu asins da#da veida leikodtu skaits
Number of leucocytes in goat blood

Grupa Leikociti | Heterofli, | Eozinofli, | Bazofli, | Limfociti, Monoati,
Group | $/uLx10 | &/ulx10 | $/uLx1C | &/ulx1C | &/uLx1C@ §/uLx10
1. 11.15+0.71| 6.08t£1.12 | 0.15+0.01| 0.08+0.1 | 4.66+0.37 0.19+0.07
2. 13.67+£0.59| 8.57+0.76* | 0.28+0.15| 0.09x0.1 | 4.66+0.60 0.28+£0.17
3. 13.83+0.89| 8.49+0.87*| 0.23£0.10 | 0.18+0.07 | 4.60+0.10 0.32+0.07
4. 11.82+0.65| 7.10£1.87*| 0.27+0.21 | 0.08+0.07 | 3.87+1.61 0.16+0.09
*p<0.05

Analizjot kazu asits T-, BC3 — limfottu un A — &nu relaiva skaita &ditajus,
konstagjam So ininkompetento @#u daudzuma statistiski ticamu pali@Banos
izmeginajuma grups saldzinajuma ar kontroles grupu (7.tab.). Tas &ar liecimat par kazu
organisma imunites palielimSanos sakarar pilnertigakas un daudzveidakas baibas
devas igdinaSanu izméginajuma grupu kaam.

7. tabula/ Table 7
Kazu asins $inu imunitates raditaji, %
Immunological indices of goat blood, %

Grupa / Group T-limfoti BC3-limfociti A — sinas Fagocitoze
1. 51+1.8 15+1.2 510.6 6x0.6
2. 63+2.3* 21+1.4* 8+0.6* 1040.6*
3. 69+2.4* 23+1.4* 9+1.2* 9+0.6*
4. 67+3.6* 23+1.7* 9+0.6* 11+0.6*
*p <0.05

Fagocitozesaditaji statistiski ticami augaki bija izmeginajuma kazu grups, kuras &
piedevu babas de@ saayéma lopbaibas raugu, saulgrieZzu rausus un auzu miltus.

Dahgas rezistencesaditajs lizoams ir viens no imnas aizsardibas faktoriem un tas
izméginajuma grupu kazu pierbija augsiks saidzinajuma ar kontroles grupu (8.tab.).

Tads imunifites humailas aizsardibas faktors & cirkulgjoSie iminkompleksi &da, ka
otras un cetu#ts izneginajuma kazu grufis Sie &ditaji (to Iimenis) bija zerks saidzinajuma
ar kontroles grupu. Tas neada uz imunites \ajumu, bet noida uz atkago limfoatu
subpopuiciju, kuru adsorb Sis vielas, veicotiu aktivaciju [1].
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8. tabula/ Table 8
Kazu asins humo#las imunitates raditaji
Indices of humoral immunity

Grupa Lizocima saturs, % CirkulgjoSie iminkompleksi,| % pret
Group ng/ul pret kontroli ekstr.vienx100 kontroli
1. 0.92+0.09 100.0 14.3+1.9 100.0
2. 1.17+0.05* 127.2 9.8+1.0** 68.5
3. 1.18+0.07* 128.3 15.6+0.6 109.1
4 1.27+0.09* 138.0 9.8+0.8* 68.5

*p<0.05 *p<0.1

Nemot \&ra, ka heterafi ir galvenie lizoGma bagtinataji asins plazm, var saprast
heteroflu skaita palieliaSanos foa, t.i., veicinot lizogma koncen#cijas palieliraSanos, kas
parliecinoSi paiida nespecifisks imuniaites palielidasanos, kuru ind@ga pielieto bafba
izmgginajuma kazu grugs.

SECINAJUMI

1. Vislielakie izslaukumi bija sasniegti no cetigtiznmeginajuma kazu grupas, kuras [dzas
deva samema auzu miltus.

2. Otras izneginajuma grupas kazu pién kuras & piedevu saéma lopbaibas raugu,
saldzinajuma ar kontroles grupu, tauku saturs paligiiis par 0.43 % un olbaltumvielu
saturs par 0.13 %, kas ade uz lopbabas rauga biokgsko pilnwertibu, kura ie@rojami
uzlabo kazu pienkimisko sastvu un piln\ertibu.

3. Kazu piena an@es rezuliti par nespecifisks imunittes aditajiem liecina, ka pielietas
piedevas (lopb&@bas raugs, saulgriezu rausi, auzu milti) bid&ap kazkopba lab\eligi
ietekn® kazu organisma imunatl salidzinajuma ar kontroli.
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INFRAORBITAL NERVE BLOCK W ITHIN THE PTERYGOPALATINE
FOSSAOF THE HORSE:
ANATOMICAL LANDMARKS DEFINED BY COMPUTED
TOMOGRAPHY.

Staszyk Carsten, Gasse Hagen
Institute of Anatomy, University of Veterinary Medicine Hannover, Gegman
Carsten.Staszyk@tiho-hannover.de

ABSTRACT

In order to provide anaesthesia of the equine maxillaryjkdiee¢h, a local nerve block of
the infraorbital nerve in the pterygopalatine fossa had been propdseeti, ig/ referred to as
the “Palatine Bone Insertion” (PBI). As several complaadi with this method were
reported, our study was designed to recommend a modified injéetbnique which avoids
the risk of puncturing of relevant anatomical structures.

Five cadaver heads and two living horses were examined byastontedium injections
and subsequent computed tomography (CT). Spinal needles were insergetvadifferent
insertion techniques: The above mentioned (PBI), and a modificatieal ¢Eixtraperiorbital
Fat Body Insertion” (EFBI).

Both techniques (PBI and EFBI) provide a consistent distributioconfrast medium
around the infraorbital nerve. However, only the EFBI technique isopppte to minimize
the risk of complications.

This study is an example for the permanent challenge of anttdmisupply a basis for
clinical and surgical procedures.

KEY WORDS: horse, anaesthesia, maxillary foramen block, cheek teeth, equine dentistry

INTRODUCTION

A local block of the infraorbital nerve in the pterygopalatineaddssd been proposed to
achieve sufficient anaesthesia of the maxillary cheek t€eththis purpose, a spinal needle
was inserted between the zygomatic arch and the rostral nodrifi@ ramus of the mandible
until the needle contacted the perpendicular plate of the palatinewamsequently, 20 ml of
an anesthetic (2% Lidocaine) were infiltrated (2, 4, 5). Thisquhoe was well tolerated by
sedated horses. However, several complications such as hemawopdthalmos, and
blindness were observed after application of this technique.

The objective of our present study was to provide a fundamentahacatbdasis in order
to improve the insertion technique and to minimize the risk of comipliatTherefore, the
examinations were focused on two issues:

First: Re-examination of the gross anatomy of the pterygopalfigsa, with special
attention to relevant arteries, veins and nerves that might éetedffby insertion of a spinal
needle.

Second: Simulation of the infiltration of the anesthetic by injecting aastmtredium.

MATERIAL AND METHODS

Heads from five warm-blood horses (3 male, 2 female, 2 - 15 g&hrsvere collected
immediately after euthanasia. A simulation of an infraorlntale block was performed by
injecting contrast medium (Solutrast 25(on-ionic, 250 mg iodide in 1 mL water; Altana
Pharma Deutschland GmbH, Konstanz, Germany) into the pterygopalesise fFor this
purpose two different injection techniques were applied: The previaeslymmended
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“Palatine Bone Insertion” (PBI), and the new “Extraperiorbital Bady Insertion” (EFBI).
Subsequently, the distribution of the injected contrast medium was determined oade&s.im

The same procedure was also applied to two female horsesgemeéeal anaesthesia (12
and 15 years old) immediately before euthanasia for other medical reasons.

Following CT scans, the specimens were either dissectedpfrdeen so as to be able to
cut transversal slices (20 mm thick) out of the retrobulbaromegRelevant anatomical
structures (i.e. major blood vessels, nerves, and the periorbita) isarified and their
topography was determined in relation to the position of the inserted needles.

RESULTS AND DISCUSSION
Position of the spinal needle with regard to relevant anamical structures

PBI technique:

The spinal needle was pushed forward into a triangle which wawated by three
anatomical landmarks: the zygomatic arch, the mandible, and théamatiber. Within this
triangle, the following relevant anatomical structures were idedtif

the infraorbital nerve;

the maxillary artery and its branches;

the deep facial vein;

the periorbita.

As the spinal needle was advanced until it touched the perpendiat&iopthe palatine
bone, the tip of the needle came close to the infraorbital nervenftaerbital artery and the
descending palatine artery. Furthermore, the puncture canal pgsbeddeep facial vein and
the periorbita.

EFBI technique:

The spinal needle was not pushed forward until it contacted the gedan plate of the
palatine bone. Instead, the needle was pushed forward through théemamssele until the
intersection between the masseter muscle and the extraperifatbitady was noticeable due
to a change in consistency. Then the needle was advanced 15 to 20 onrtheint
extraperiorbital fat body. The tip of the needle was locatetthenextraperiorbital fat body
laterally to the deep facial vein (at a distance of 5 to 10 rium)e of the above mentioned
anatomical structures were passed by or reached by the spedié. The infraorbital nerve,
the infraorbital artery, the descending palatine artery lamgeriorbita were located outside a
radius of about 20 mm around the tip of the needle.

Simulation of infraorbital nerve blocks evaluated by CT sca

In all simulations of the PBI and EFBI, the injected contrastliume infiltrated the
infraorbital nerve. In several simulations, the contrast mediummadiwith the infraorbital
nerve into the infraorbital canal. No contrast medium was det@&usede the intraperiorbital
compartment in any of the applications. In all heads, the peridnited the flow of the
contrast medium and prevented contrast medium from penetratinghentmttaperiorbital
compartment. No contrast medium was present in the blood sinusdég dfrdin. The
distribution of contrast medium recorded in cadaveric specimens hgasatme as in the
horses under general anaesthesia.

Risks

As the deep facial vein is connected with the sinus cavernosusadwertent bolus
injection of lidocaine into the deep facial vein might resultsentm@l nervous stimulation
causing severe ataxia, central nervous system toxicity apsell(1, 3). The intraperiorbital
compartment contains the eyeball, its associated muscles, rerdeblood vessels. The
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periorbita functions as a sufficient barrier preventing contrastivm (and presumably
Lidocaine) from penetrating into the intraperiorbital compartmedtthus anaesthetic effects
on the eye and its organs are limited.

CONCLUSIONS

The EFBI technique is most appropriate for providing a sufficremtze block with
minimized risk, because:

(a) the risk of puncturing the deep facial vein, the infraorbitahyaand the descending
palatine artery is minimized, since the needle is not pushed abe palatine bone and
consequently stays away from these blood vessels;

(b) the injected agent spreads within the extraperiorbital fat, litdgas been demonstrated
that this will be sufficient to yield a consistent infiltration of the infatal nerve.

Clinical investigations should be performed to evaluate whethee B¢ technique has the
same analgesic effect as the PBI technique.
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ABSTRACT

Serious problems were caused by feed pollution VHAtlsarium genus mould fungus
micotoxins zearalenone and deoxynivalenole. As a result the nurhladroded pregnant
sows were increased, piglets weaned as well as daily bodygaimsdecreased. Micotoxins
inactivator Mykofix 3.0 was supplemented to the feed to normalizsitingtion. Feed premix
with antibiotics was fed out to the weaned piglets. As a rakeltsituation improved
significantly. Sows abortion decreased within the limits of the nasnwell as the number
was diminished of piglets deaths and animals daily body mass gain alswreased.

KEY WORDS: micotoxins, risk factors, pigs, large complex.

IEVADS

Lauksaimnietbas produkcijas razoSamar riska faktoriem uzskata nestakds posmus
vai lokusus, kas uztver un ggauz nelabgligiemargjas vides apgakliem un izraisa augu vai
dzivnieku fiziologisko procesu novirzes, rezith nelabwligi ietekn€jot produkciju
(Jemdjanovs, 2002).

Riska faktori atku kompleksos var rasties viewai ot razoSanas posirvai lokus un
virzities tlak no viena posma uzakoSo. Produkcijas razoSanas kikada posna iegitie
pozitivie, & ai negalvie faktori turpiras rakamajos posmos. Tikai riska faktoru a@&ana
un ziratniska izpéte lauj nowerst vai idz minimumam tos samaain lidz ar to garagjot
dzivnieku izcelsmes kvalitatas produkcijas ieguvi Vistas tehnolgiskas kedes posra. Tas
prasa dku labtuibas apgikilu uzlaboSanu, medikamentozmsESanu un rezuita - ne
vienmer izdodas nogrst patolgiskas izmajas dzvnieku organism, lai nodroSiatu augstu
produktiviati un kvalitati. Riska faktoru no®rSana dwnieku lielfermas saisis ar
ievérojamiem finangiliem ieguldjumiem.

Izedinot dikam sakarsusu vai ieggliSu lopbatbu, davnieki slimo — &tad cieS arto
produkcijas kvantitte un kvaliite. Zilams risks produkcijas ieg@vtapat ir iZdinamas
bafibas daudzums,as kvaliite, batbas devu strukta un sabalagtiba [Ec enegijas,
protana, mineilvielam, mikroelementiem un vitaimiem. Ka noZmigi riska faktori
dzivnieku vesabai literatira mingti art mikotokani.

Viera no Latvijas akkopibas kompleksiem @ vairakus gadus sekiga, pénu nesosa
darba akkopibas produkcijas razosansakas neveiksmes: @enieku slimosana un bagja.
Grutibas ragja diagnozes uzatiSana. Misu darba r@rkis bija: noskaidrot @ku kompleka
riska faktorus, izstidat paskumus So faktoru na@vsanai, idepdi noversot ekonomiskos
zaudjumus.

MATERI ALS UN METODIKA

Retijumi tika veikti laika period no 2001. gadadz 2005. gadam viamo republikas @ku
lielfermam, kur bija 3000 signmasu, ik gadu ieguvago par 60000 signu un realizja
vairak ka 5000 nobarojamouku. Lielferma bija augsts abaiuso sivenmasu un bagj gajuso
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sivenu skaits,kas nopietni trauga turpniko razoSanas asfibu. Darba uzdevumos tika
paredzts: [Etit un saidzinat pa gadiem razoSanaxitajus dikkopibas kompleks ipasi — pa
riska gru@m (grisnas signmates, atgirtie siveni, nobarojamie dnieki) un mtnu atbilstbu
dzivnieku labtutbai, ka ai noskaidrot daadu vecuma @ku grupu veséabas sivokli, baibas
sasivu, veikt s devu izerteSanu, analig veterirari -sanitiro savokli un davnieku slintbas
celonus. Vienlaiggi petijam diku baitbas mikolgisko piearnojumu, analizjam dzvnieku
asins bi&imiskos Aditajus, vei@m krituSo dzvnieku Iku sekcijas, dokumegam
(fotoumémumos un aprakstos) un vame krituSo dzvnieku orgnu mikrobiolgiskas
anaizes. Lai izeértetu veikto profilaktisko pagkumu efektivititi, 2004.g. un 2005.g. veim
saidzinoSu bagj gajusSo davnieku skaita izertejumu.

Baibas anakes tika veiktas saska ar Zemkojfbas ministrijas instrukciju ,,Dnieku
baifbas paraugu anal metodika”. Lai noskaidrotu, kuri no aas maiguma atsevigajiem
lidzeKiem vagtu bat piesirpoti ar mikotoksniem, uz Lietuvas Veterimo AkacEmiju
analiZSanai tika noditi ciku un sienu édinaSanai lietais kombirgtas barbas komponenti:
auzas, miezi, kviesi, kukoza, klijas, saulesfw rausi, zivju milti un soja zearalenona (ZEA)
un deoksinivalenola (DON) noteikSankusariumgints mikotok3ni tika noteikti, pielietojot
gidro gazu hromatodifu. Mikrobiologiskas andizes veiktas Biotehnogjas un
veteririrmedidnas ziatniskap institita ,Sigra” sertifictaja laboratorip  (LATAK
registracijas Nr.LATAK-T-038-06-99-A 19.03.2008), pielietojot Tnas metodes.

REZULT ATI UN DISKUSIJA

Izdarot @kkopibas kompleksa razoSanas procesaianiika periodam no 2001.gidk
2004.g., uzmaibu piesaigja vairaki nozimigi fakti. Regudiri katru gadu, &ot no jilija un it
ipaSi augusta un septembranes palielinajas aborgjoSosivenmasu skaits (1.adls).

1 u mr v v vlE VID viil IX X X1 XII

—~- 2001 = 2002 —- 2003 — 2004

1. atels. Abortgjusas sivenmates, % (laika perioda no2001.g — 2004g.).
Figure 1.Sows (%) aborted within period from 2001 -2004 years.

Nemot \era literatiras datus (Miller et al., 1973), kauku lielfermas davnieku
reprodukciju iegrojami var ietekrdt mikotoksni, ka darba hipdizi izvirzijam batbas
piesirpojumu ar mikotokmiem. Rtijumi piefadija, ka katru gadiijija, augusta un septembra
menesos pirms b#avas graudu jalis razas ievietoSanas tiekitas graudu glaiuves, no
kuram lielferma saem davnieku bafbu. Sawktas miltu atliekas vaja bat ar paaugstiitu
daZidu pekjuma €niSu saturu.

Nobarojamam cikam, sivenmatém un atgirtajiem sieniem lietof bafba gan pc
sasiva, gan sasvddu proporciim atbilda dzvnieku edinaSanas noram. Ar LLU
.Biotehnolqgijas un veteriarmedidanas ziatniskap institata “Sigra™ biokimijas laboratorj
veikta 1-3 nenesus vecajiem simiem izbarois barbas sagva un kvaliites anaku rezulti
atbilda normatvajam prasbam, tatu bakteriol@iska anaize uzadija dazdu petjuma €nisu
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ginSu Kkktbatni: Penicillium, Aspergillus, FusariumNo nobeiguSos denieku iek$jiem
organiem tika izoéts ieverojams kopjais mezofilo aerobo un fakultat anaerobo baktiju
skaits (16 koloniju veidojo#s vierbas 1grar), taja skait - Staphylococcus spp., Klebsiella
spp Bafdbas anafu rezuliiti, kuras saémam no Lietuvas veteriitas Akadmijas,
apstipriraja bafbas piedmojumu ar zearalenonu (ZEA) un deoksinivalenolu (DON), ko
produ& Fusariumgints petjuma €nes (skat. 1.tabulu). Aag ZON maksirali pielaujamais
daudzums desmilktigi parsniedz pi¢aujamo, bet kljs — seSkrtigi, saulespku rausos —
seslkartigi, bet kukutiza tas ir maksirali pielaujamais. (Tabal iekavas miretas piéaujanis
normas).

l.tabula/ Table 1
Mikotoksinu saturs barbas kdzelos (iekawas atirto siveénu bariba pielaujamais saturs)

Micotoxins in Feed (in brackets: admissible level in weankepigs’ food)

Mikotoksina nosaukums / Micotoxins
No Bariba Zearalenons ZEA mg/kg, Deoksinivalenols DON, mg/kg
B Feed Zearalenone ZEA, ppm  Deoxynivalenol DON, ppm
(0.025-0.05) (0.05)
1. | Auzas/ Oat 0.500 0.150
2. | MieZi / Barley 0.070 0.200
3. | Kviesi/ Wheat <0.005 0.150
4. | Kukuriza / Maize 0.200 0.100
5. | Klijas / Bran 0.300 0.200
g, | Saulesphurausi/ | 0.300 0.150
Oilcakes of sunflowers
7. | Zivju milti / Fish flour 0 0.100
8. | Soja/ Soya <0.005 0.450

Veiktaps krituSo davnieku sekciis tika konstati izsitumi uz adas, kamga zarnu trakta
bojajumi, ashojumi mezerdrija un tievo un resno zarnu sieas. Atkartoti veiktas
nobeigusSos siénu iek&jo organu mikrobiolgiiskas andizes paidija, ka visos iegtajos
paraugos irStaphylococcugints bakérijas, pie kam atsew®s iesititajos paraugos tika
izolets Staphylococcus aureugas bija izraigis sivenu organisma intoks#ciju. Vairakos
paraugos vienlaigi tika izokts af Staphylococcus haemolyticus

@ 2004
5. e

W 2005
17 ’_I
N I I

I Il ] v vV M M Ml IX X X Xl

menesi/ months

sivénu kriSana, % / pi
mortality, %

2.atels. Atskirto sivenu kriSana (%) pa meneSiem 2004. un 2005. gad
Figure 2.Weaned pigs mortality in 2004 and 2005 years (% per month)

Atsevikos gadiumos dzvnieku sekch atradim trahejas, bronhu iekaisumu, ateftiskus

perklus plauss. Konstatjam ashojumus niegs. lesitot paraugus mikrobiofgskam
anaizem, tika izokta Corynebacteria pseidodyphterica
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Baifbas anafu rezuléiti, ka afi sekcips redzarias davnieku audu un oinu patolgiskas
izmaipas apstiprigja davnieku saindSanos ar balva esoSiem mikotokaiem. Satraukumu
radja af bafbas un krituSo dgnieku mikrobiolgisko izmekEjumu rezulsti. Kopigi ar
saimnietbas galveno veterinarstu sagidijam ciku garaimpulka atves@Sanas programmu,
kuru konsekventi realgam dzve.

I Il i v \Y A\ Ml MIE X X Xl Xl

menesi/ months

3.attls. Atskirto sivenu videjie dzivmasas pieaugumi pa gadiem (g)
Figure 3.Daily gain of a weaned piglet in 2003, 2004 and 2005 years

Ka galvenos riskus osu apsekotdj saimnietba konstajam baifbas piesrmojumu ar
patogniem mikroorganismiem un ggima €£ném, kas ietekrgja gan giisno dzvnieku
vesetbas sivokli, gan sienu boj eju kritiskap atkirSanas vecum Izmantojot ar &em
inficétos graudus ku bafbas gatavoSanai, mikotaks norak dzvnieku organism Pec
literatiras datiem Xwmenesckuii, u ap., 1985; Neher, 2005, Charmley et al., 2006kuc
bafibas tdzelos konstat Aspergillus, Penicillium, Alternaria, Mucoracae, $arium,
Nigrospora, Diploidia, Helminthosporium, AscocitBotrytis, Scierotiniagints petjuma
senes. K plagk pazstams dwniekus ietekrgjoSs toksns minams - aflatokss, ko produge
Aspergillusgints €nes. Fusarium gints nites veido vaitk ka 100 toksnus, dzvniekiem
bistantki — deoksinivalenols jeb DON, HT-2 taks, zearalenons, fumonisinsa ka
mikotoksikozes ir datas un daudzas, 1arkliniska izpausme dwnieku saslimSanas
gadjumos atkaiga no to specifikas, no tnieku dzimuma, vecuma, stresa, reproddist
izmantoSanas un &fanas. Var navot atteikSanos no bdas, vemSanu (DON), samaatizas
reprodukivas funkcijas un samazitu augibu (ZEA, DON, HT-2 tokms), k& af citas
dzvibai svargu orginu destrukivas izmapas.

Ka paida literatiras dati, mikotoku probéma pastv visa pasaud. To ietekmi uz gku
vesetbu Etijusi daudzi ptnieki: Sharda et al. (1971), Neher (2005), Charmley (2005).
Pedgjos gados Latvij uzskti plasi @Etijumi par mikotoksnu klatbatni dzvnieku batba un to
ietekmi uz davnieku vesabu (Jemganovs, 2006, Valdovska, Pilmane, Jé@meovs, 2007).
Ka nomdits literafira, Sis riska faktors vardb par &loni infekcijas slimbu iesgjamai
izcelsmei aku garampulkos (Kritas et al., 2000; Maes, 2001; Middelhoff, 2001; Halbur,
2004). Daudas pasaules vaist (Karida, ASV) dzavnieku vesabas sivokli un to
ietekn€joSos faktorus, iagas produkcijas kvaliti kontrole Partikas dro¥bas ekspertu
agenfiras. Lai kontraitu dzavniekiem izbarats barbas kvaligti Latvija, 2002. gaa pienemts
.Dzivnieku batbas aprites likums”, & af izveidota ,Davnieku batbhas uzraudbas
programma”. Viens no kvalites aditajiem, ko ietver Programma ir abaude uz
mikotokgniem.

Nemot \&ra, ka pe¢jumsenes var atrasties uz @nieku batbai ievaktajiem graudiem, var
vairoties to uzglaiBanas procaska af bafbas sagatavoSanas Riketnieki daudas valsts
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strada, lai nowrstu mikotoksnu ietekmi uz dwniekiem. Pieraram, ASV aflotok:u
klatbaitne ir aizliegta, un to saturoSa i ir izricinama.

Lai samaziitu mikotokdnu piedarpojuma imeni izdinamaj bafba, ASV zimtnieki
iesaka mikotoksu daudzumu b#ra samaziat, izmantojot vau izstadato formulu, @c
kuras tiek apikinatas ar mikotoksiem kontamitas un nekontamatas baitbas maiguma
attieabas. lzstidati art mikotokgnu inaktivatori.

Masu @Etijjumu saimnietba, tapat ko daudzs citas aiku lielfermas pasaw, nebija iespjas
mikroorganismu piesnoto izbarojamo baou izsEgt no dzvnieku édinaSanas. Lai narstu
konstagtos davnieku vesabu ietekngjoSos €lonus - baibas piedrnojumu ar mikotokaiem
un patogno mikrofloru, @iku un sinu batbas sagta pievienogm premiksu Doksivit-100
un mikotoksnu inaktivatoru - Mycofix plus 3,0.

Katram dwniekam 28-75 dienu vecuimizbaropm premiksu Doksivit-100 (sasta-
tetracikins), bet 3 réneSu vecum — linkomianu, pievienojot 1 kg uz 1 tonnu Mbas.
IzbaroSanas ilgums abos gados — 14 dienas.

Mikotokgnu inaktivacijai lietojam inaktivatorus - Mycofix plus 3,0 un Mycofix Select 3,0.
Sivenmasu barba Mycofix 3,0 lietopm 1 kg/t (profilaktisle deva), 1.5-2.5 kg/ta(stniecisk
deva), sienu barbas — Mycofix Select 3,0 1 kg/t (profilaktiskdeva) un 1.5-2.5 kg/t
(arstnieciskk deva). Rezufita 2005.gad, saidzinot ar 2004.gadu, radik samaziajas
at&irto sivenu kriSana (2.aéts), atkirto sivenu davmasas diennakts pieaugumi paligjis
(3.atels).

Pielietoto pagkumu rezulita, nowersot riska faktorus, palielafas davmasas pieaugumi
visas aiku vecuma grugs (no 0-90-180 dienu vecumam).

SECINAJUMI

1. Ka galvenais riska faktors, kas ieragjanmetabolisko procesu novirziwniekiem, k an
boja eju, diku lielferma bija bafbas 1dzelu piegarnojums arFusarium gints peéjuma
senu mikotokgniem — zearalenonu (ZEA), deoksinivalenolu (DON)Aspergillusgints —
aflatoksnu B;. Kombirgtas diku baftbas gatavoSanai lietoigj auas ZEA maksinali
pielaujamais saturs desmitkigi parsniedza piaujamo, bet kljs un saules fw rausos —
seslartigi, kukuriiza tas bija maksili pielaujanas normas robes.

2. Vienlaiagi tika konstaita patognas mikrofloras savairoSas aiku organism
(Staphylococcugints bakerijas —Staphylococcus aureus, Staphylocockhasmolyticus
Corynebacteria pseudodyphterjca

3. Ar mikotoksniem piearpoti baifbas 1dzeHi tika inaktiveti ar inaktivatoriem: signmasu
baiba — 1kg/t (profilaktisle deva), 1.5-2.5 kg/ta¢stniecisk deva) Mycofix 3,0 un sianu
baiba — 1 kg/t (profilaktisk deva) un 1.5-2.5 kg/ti(stniecisk deva) Mycofix Select 3,0.

4. Saskaa ar ,Dzvnieku uzraudibas programmu”, regadi javeic barbas kontrole uz
mikroorganismu un mikotoksu piegarpojumu, jveic atbilstoSi profilaktiskie un
arstnieciskie paskumi.
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ABSTRACT

The prevalence of pathogenersiniawas studied from July to October 2007. A total of 105
pig tonsils, 105 by-products and 30 carcass swabs were colletted large scale
slaughterhouse. Samples of tonsils and by-products were obtainedhé&ghitk sets ipost-
morteminspection area. Samples were tested according to the methbd bftérnational
Organization of Standardization (Anonymous, 2003). Cold-enrichment weasdcaut for

two weeks if no positive samples were found during the first vaéakcubation. Overall,
54% of tonsils were tested positive féersiniaspp., whereY. enterocolitica4/O:3and Y.
pseudotuberculosisaccounted for 50% and 4%, respectively. B¥#rsinia species were
recovered from by-products (48%), whifeenterocolitica(23%) only from carcasses. The
prevalence ofrersiniaon by-products was significantly higher in tongues and liver than
other parts of the pluck set (p<0.05). High prevalence of Yersomaby-products and
carcasses may present concerns for public heath. The resulis atudy indicate that
possibilities ofYersiniacontamination of by-products and carcasses may occur during pig
slaughtering fromYersinia positive tonsils. Further studies are needed to find the main
sources of contamination at slaughter.

KEY WORDS: tonsils, evisceration, tongues, liver, cross-contamination

INTRODUCTION

Yersiniosis is a human food-borne disease caused by two path&gesinia species-
Yersinia enterocoliticaand Yersinia pseudotuberculosi®espite of high heterogenicity of
Y .enterocoliticaonly few of bacteria types or bioserotypes as 1B/O:8, 2/0:9, 2/0:5, 27, 3/0:3
and 4/0:3 are known to be human pathogenic (Bottone, 1997). The bioserovarsdilae3 i
common for Northern and Central Europe, while another biovars areefoeted in the
European Union (Fredriksson-Ahomaa et al., 2006, Fredriksson-Ahomaa et al., 2007).

The clinical manifestation of infection usually is a mild $efited diarrhea, however
severe immunological sequelae as reactive arthritis may ¢Bottone, 1997). Yersiniosis
may mimic appendicitis, especially in case witipseudotuberculosisfection (Jalava et al.,
2006).

Epidemiology of yersiniosis is not completely understood due to loaveeaates of
pathogenicyersiniafrom the food-stuffs at retail market (De Boer, 1995). Howevet pais
recognized as the most important source of sporadic yersiniosisgdilne case-control
studies in Belgium and Norway (Ostroff et al., 1994, Tauxe et al., 198@)eover,
Fredriksson-Ahomaa, et al. (2006) proved that genotype¥.aiterocolitica4/O:3 strain
obtained from pigs are undistinguishable from human isolates, which stipgdrypothesis
that pork could be a vehicle for transmission of bacteria to consumers.

Pigs appear to be the most important carriers of yersinipp@fad, 1991). Healthy
animals are carrying bacteria in their lymphatic tissugge@ally in tonsils, during the life-
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time without any signs of disease. Pig slaughtering is an opees® where no microbial
hazard can be completely excluded (Borch et al., 1996). Yersiniaasily be introduced on
by-products and carcasses of pigs if cross-contamination fronmstatsurs (Fredriksson-
Ahomaa et al., 2001). This process is promoted by traditional slaunghtnd processing
techniques, then offal are removed from the carcass as a pluektisetongue included
(Kapperud, 1991). Evisceration step might be crucial for the introduatigersinia into food
chain since low temperatures applied in meat industry do not inhéinicroorganism and
bacteria can reach consumers via contaminated pork and its pro&iudéessen, 1991). Thus,
the impact of slaughtering technique on introduction of pathogenicinvershould be
evaluated in order to recognize and minimize existing problems in meat industry

The aim of this study was to determine the prevalence of matiwodersiniaspp. on pig
tonsils, by-products and carcasses.

MATERIAL AND METHODS

Sampling. Samples of pig tonsils, by-products and carcass surfacescolzeted in one
large scale Latvian slaughterhouse during pig slaughtering fubnudtil October 2007. The
slaughter capacity of the plant was 50 pigs per hour. Aftecendion pluck sets with tonsils
were hanged vertically on the processing line and forwardedetpogt-mortemnspection
area. Tonsils were cut out from the pluck sets. Surfaces ok pkic- tongue, heart, lungs,
diaphragm, liver, kidney; pharyngeal and costal region of carcagsesswabbed with sterile
gauze tampons, moistured in 0.9% saline. The sampling was perfort@eevagceration, and
before routingpost-mortenexamination. Each sample of by-products and carcasses contained
five swabs obtained from surfaces. A total of 135 by-products acdssas, and 105 tonsil
swabs were collected.

During the sample collection the visual evaluation of evisceragidmique for one hour was
undertaken.

Bacteriological examination. Swabs were diluted in PMB (Peptone-Mannitol-Bile salts
broth) within two hours after sampling and were left for one ho@2&C for resuscitation.
Suspension was transferred into ITC (Irgasan Ticarcillin Crdpririchment broth (Fluka,
Switzerland) and Cefsulodin-Irgasan-Novobiocin agar (Yersinectsee CIN agar, OXOID,
Basingstoke, Hampshire, UK) and incubated at 25 °C and 30 °C in Gt &nd CIN agar,
respectively. The suspension from ITC broth after two days abatton was streaked onto
CIN agar plates. Presumptive colonies with a “bull eye” dbpearance - red centre and
transparent surrounded margins, from CIN agar were tested idasexreaction and urea
hydrolysis. Species differentiation were carried out with AP 20E sy@emvierieux, Marcy
I'Etoile, France). Samples in PMB broth were plated out onto &j&r after one and two
weeks of incubation at 4 °C with alkali treatment in case noipesgolates were obtained
during the first week of cold enrichment with a subsequent confirmasowas described
above.

Biotyping of Y.enterocoliticapositive isolates was performed as follows: strains westede
for pyrazinamidase activity, salicin, xylose, trehalose feratemt and lipase hydrolysis as
described by Wauters et al., (1987) Indole reaction was obtained fiem20E Kkit.
Serotyping was carried out as described by the manufacturer with dedsBantisera (Sifin,
Berlin, Germany).

Y.enterocoliticaandY.pseudotuberculosisultures were frozen and stored in liquid nitrogen
for further tests.

Data analysis.The Chi-square tests were used to detect differences betweganevatence
of Yersiniaspp. on by-products.
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RESULTS AND DISCUSSION

The prevalence - 54% ofersiniaspp. especially 50% of.enterocolitica4/O:3 in pig
tonsils is higher than previously reported in Latvia (Terentje\a.e2007). Results support
observations on prevalence of this pathogen in pig tonsils at the agkaughtering
(Fredriksson-Ahomaa et al., 2001, Nesbakken et al., 2006).

The prevalence of bacteria on carcasses could be the resus®fcontamination during
evisceration fron¥ ersiniapositive tonsils. Our observations of evisceration process showed
that removal of tonsils together with a pluck set did cause additmmrdamination of
carcasses with bacteria. Carcasses were vended fresthesprdvalence ofYersinia
enterocoliticad/O:3 on carcasses present the hazard for consumers.

Obtained prevalence of pathogeYiersiniaspecies is shown in Table 1

1.tabula/Table 1
Patogeno jersiniju (Yersiniaspp.) sugu sastopaiba diku mandeles, blakusproduktos un
liemenos
Prevalence of pathogeni& ersiniaon pig tonsils, by-products and carcasses

Sampling site/ Kopgjais paraugu skaits/ Number of Positive Samples (%)
ParauganemsSanas kopgjais pozitvo paraugu Pozitvo paraugu skaits/ (%)
vieta skaits (%)
Total no. of samples/ tota
no. of positive samples (%q)
Y.enterocolitica | Y.pseudotuberculosis
4/0:3
Cuku mandeles/ 105/ 57 (54) 53/ 50 4/ 4
Pig tonsils
Liemenis/Carcass:
Rikles apvidus/ 15/ 4 (27) 4 (27) -
Reg.pharyngea
Krasu kurvja 1.-5. 15/ 3 (20) 3 (20) 3 (20)
ribas apvidus/
Thorax, I-V costae
Placi/Pluck set:
Mele/Tongue 15/ 8 (53) 8 (53) -
PlauSu krarala 15/ 8 (40) 4 (27) 2 (13)
daiva/Lungs]obus
cranialis
Plausu kauala 15/ 1 (7) 1(7) -
daiva/ Lungs,
lobus caudalis
Sirds/Heart 15/ 4 (27) 3 (20) 1(7)
Aknas/Liver 15/ 8 (53) 5(33) 3 (20)
Diafragma/ 15/ 3 (20) 3 (20) -
Diaphragm
Nieres/ 15/ 3 (20) 3 (20) -
Kidneys
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The highest prevalence ®fenterocoliticad/O:3 - 15/ 8 (53) was detected on tongues and
livers, and it was significantly higher for tongues and livers tioa other parts of the pluck
set (p<0.05).

High prevalence off.enterocolitica4/0O:3 on pig tongues could be explained by their
location near the pig tonsils, which are thought to be the most impadarce of bacteria.
Oral cavities ofYersiniapositive pigs usually are contaminated with these microorgardasms
high rates (Nesbakken et al., 1985, Andersen, 1991). Contamination of otheasfti@art,
lungs and diaphragm, most probably occurred during removal of the pluakesgasceration
from Y.enterocoliticapositive tonsils (Fredriksson-Ahomaa et al., 2001). High prevalehce
Yersiniaon the liver could interpreted as follows: it has the lowest ipasitanged together
with the pluck set on the evisceration line, and bacteria could spread the most
contaminated areas, such as the tongue, with the rinsing water. vétower personal
observations at the slaughterhouse indicateYtetterocoliticacan be introduced onto liver
directly from tonsils or pharyngeal region of the carcass altieeir close contact with tonsils
area during evisceration step.

Y.pseudotuberculosiwas recovered only from lungs and liver, but not from other by-
products. Y.pseudotuberculosis rarely isolated from pigs, and the natural reservoirs of the
bacteria are expected to be wild animals and birds (Niskanen et al., 2002).
Y.pseudotuberculosigositive by-products were originated only from one pig herd, which
was found to be positive with 30% (3/10) the mean prevalendepskudotuberculosi$o
the occurrence of pathogenic Yersiniae on the offal depends on thesspaich pigs are
carrying. The failure to isolater.pseudotuberculosidrom tongues, where the highest
prevalence was expected, could be explained by the large amount ddkground
microflora since the oral cavity of a live animal is colonibgdther microorganisms, and by
lack of appropriate method for detection of bacteria, even CINGgacause an inhibitory
effect on the growth of.pseudotuberculos{ukushima and Gomyoda, 1986).

Consequent palpation and incision of lymphatic nodes and organ surfagelead to
distribution of bacteria from the contaminated to non-contaminateds drg the meat
inspector’s hands and knives. From this point of view the high presalef Yersinia on the
liver should be taken into consideration, because a ropteemortemexamination of the
pluck starts from the liver. Liver is expected to be free frootdsa, but as all samples were
taken beforgoost-mortenexamination, cross-contamination from liver may occur.

The previous studies on distribution of Yersinia at slaughtering tedicat the pig tonsils
serve as a source of contamination of by-products and carcébsesesults of this study
show that pathogeni¥ersiniacan easily enter the food chain if animals are carriers, and
mistakes in the slaughter technique occur during evisceration step.

More sensitive methods, such as pulsed gel electrophoresis (Pi@ait) se applied for
detection of genotypes of isolat&ersiniacultures to find the sources of contamination.
CONCLUSIONS

1. The prevalence of pathogeniersiniaon by-products may indicate to the mistakes of
slaughterhouse personnel which may enhance the distribution of bacteria.

2. Since each slaughterhouse may have its own contamination paitbribagteria,
studies should be continued to find out the possible slaughtering technadplents
existing in Latvian meat industry.

3. Due to the high prevalence of pathogeNiersiniain tonsils, long-term preventive
measures should be developed for the meat industry to decrease the existingsproblem
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ABSTRACT

The aim of the study was to detect the occurrenc€avhpylobacterspp. in pigs. Rectal
swabs from 129 pigs were obtained, representing 13 pig herds. Savepéesollected during
July-October, 2007. Samples were analyzed according to the method lottettveational
Organization of Standardization (Anonymous, 2006). All isolated cultuezs found to be
presumptive forC. coli species. As further molecular testing was not performed, hatteri
was defined a€ampylobactespp. The overall occurrence 6ampylobactespp. was 38%.
The highest occurrence was found in Latgale region (65%) and the lav&snhgale region.
None of the herds tested positive fGampylobacterspp. in small private farms. The
occurrence ofcampylobactesspp. in conventional farms varied from 20 to 90% This is the
first report on the occurrence Gampylobactespp. in pigs in Latvia. More comprehensive
data are needed to evaluate the overall situation in the countrg.Ciingpylobactespp. is a
zoonotic pathogen and possibility of introduction of bacterium into food clwinot
excluded, additional attention should be paid to the distribution of these bacteria.

KEY WORDS: pig, herd

INTRODUCTION

Campylobacterspp. became the most common bacteria isolated from humans with
gastroenteritis during the last 20 years in European Union (EE®%). Campylobacteriosis
is characterized by self-limited diarrhea and sometimds post-infection complications as
bacteremia. Human campylobacteriosis is usually cause@.jgyuni followed by C.coli
(Skirrow, 1994).C.coli is less relevant species and it is often ignored, howeverniost
likely than C.jejuni exhibit antimicrobial resistance properties (Pezzotti et2803). It has
also important economical impact since it may cause signifitamber of hospital bed days
(Tam et al., 2003).

Campylobacterspp. is widely distributed in environment and animal production, hence
retail foods, especially poultry, were found to be positive up to 100%.jejuni. Retail meat
becomes contaminated wi@ampylobactespp. during handling of contaminated meat and as
a result of cross-contamination from other ready-to-eat proddatsghrey et al., 2007). The
animals during initial stages of processing as slaughteriegrecognized as the most
important vector for introduction of bacterium into food chain (Malakauskas et al., 2007).

Occurrence o€ampylobacteiin pigs could be important since red meats are found to be
contaminated at the high rates at retail and even pork is implicated in hueetiomtases in
Northern countries (Siemer et al.,, 2005). Identification of sourée€ampylobacteris
important for public health protection.

The aim of study was to determine the occurrenc€ahpylobacterspp. in pigs at
slaughtering.
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MATERIAL AND METHODS

A total amount of 129 rectal swabs were collected during Juigb®c 2007 in two
Latvian slaughterhouses. Samples originated from 13 different pig farasgvia.

Samples were transferred in tubes containing Caryblair mg&UWROTUBO, Deltalab,
Spain) and transported to the laboratory. Sample material weeketk onto CCDA agar
(Campylobacter blood-free selective agar, CM0739, OXOID, BasikgsHampshire, UK)
and incubated at 42 °C for 48 h in microaerophilic atmosphere usingnercial gas
generating kits (Campygen, CNO0O35A, OXOID, Basingstoke, HampshiKe in Anaerojar
(OXOID, Hampshire, UK). Presumptive colonies were transfernetb d®lood agar and
MacConkey agar (MacConkey Agar, CM0007, OXOID, Basingstoke, Hampshie and
incubated in microaerophilic condition at 42 °C for blood agar and aellgbate87 °C for
MacConkey agar. If no bacterial growth was observed onto MacConkeycatiares from
blood agar were confirmed with Gram staining, catalase and oxidasgon and hypurate
hydrolysis. Gram negative, catalase and oxidase positive, hippwdtelysis negative
isolates were suspected to®@eoli.

RESULTS AND DISCUSSION
Results on occurrence Gf.coliin pig herds are shown in Table 1. The overall occurrence for
Campylobacterspp. was 38%. The highest occurrenc&€ampylobactespp. was observed
in Latgale region (65%), while the lowest in Zemgale regio®23None of the herds tested
positive for Campylobacterspp. in small private farms. The occurrenceCaimpylobacter
spp. in conventional farms varied from 20 to 90%.

1.tabula/Table 1

Kampilobakt eriju ( Campylobactespp.) sastopartba ciku ganampulkos Latvij a
Occurrence of Campylobactespp. in pig herds located in Latvia

Regions/ Paraugu skaits/ Pozitvo  paraugu
Location No. of samples skaits(%)/
No. of positive
samples (%)

Kurzeme 68 26/38
Latgale 20 13/65
Zemgale 26 6/23
Vidzeme 15 6/40

The occurrence confirms previous reports tlkatoli most frequently than other
Campylobacterspecies are isolated from pigs (Malakauskas et alo., 2006; Nesbaklal.,
2003; Pezzotti et al., 2003) and in this study isolates arenmigealgasC.coli. This pathogen
has a higher colonization potential for pigs tGgejuniand other Campylobacter species and
pigs serve as a source of this bacterium (Leblanc Maridor et al., 2008).

From 13 farms, only three were negative @ampylobacterspp. All of negative herds
were small private animal herds (till 10 animals per herd)t & possible that managing
practice can cause a protective effect on introduction of bacteintonpig herds. As
Campylobacterspp. can be introduced into pig herds, further risk analysis should be
undertaken to estimate the significance problem.

The obtained occurrence is lower than it was reported previoushafopylobactespp. in
pigs: from 63.5 % in Italy (Pezzotti et al., 2003) to 100% in Nor{iégsbakken et al., 2003).
Results of our study do not completely reflect the common situatigng population in
Latvia. The occurrence could change with increased amount of sasgds®nal and other
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conditions. The purpose of this study was to present first data orodt@rence of
Campylobactespp. in pigs in Latvia.

As C.coli was often found in animals (from conventional pig farms) and daeztmnotic
nature of this pathogen, results should be undertaken into consideration vaogh G
Agricultural Practices (GAP) or Good Manufacturing Pract{¢&8lP) are implemented. The
removal of gastrointestinal tract and other slaughtering procedurefaniléate possibility to
contaminate carcasses Willampylobactespp.,

CONCLUSIONS
1. This is the preliminary report on the occurrenceCaimpylobacterspp. in pigs in
Latvia, thus active discussion between State authorities aralilagmral specialists are
essential for developing of preventive measures on farm level.
2. Our findings showed the significance of the problem for agriculpnactice, so this
study should be continued to get more comprehensive information on distribfit
Campylobactespp. in pig population.
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ABSTRACT

Antimicrobial susceptibility o5almonella enteritidisvas testedSalmonellaisolates were
obtained from pork and poultry meat. Susceptibility was tested by @diffusion method
according to NCCLS guidelines. Isolates from pork showed the higlessttance to
tetracycline 48.9 %, less to chloramphenicol 18.4 % and florfenic@l %! Isolates from
poultry showed the highest resistance to ampicillin 12.7 %, letstraxycline 10.2 % and
sulphamethoxazole/trimethoprim 10.2 %. Isolates from pork showed a ésggtance to
tetracycline was still frequent, whil8almonellasusceptibility pattern from poultry was
changed.

INTRODUCTION

Salmonellahas been consistently associated with foodborne illnesses and an mconom
burden in most countries of the world. More than seventy thousand notifeed cd
salmonellosis occur each year in Germany, and most of themttabated to food-borne
transmission. The main sources are foods of animal origin, such asy/pegtis, milk, beef
and pork. In addition, fruit and vegetables have been implicated asegehd@almonella
transmission. Contamination can occur at multiple steps alorfgddechain [7, 1]. Increased
application of antibiotics in both veterinary and human medicine isveel to be largely
responsible for the emergence of drug resistant bacteria. fleegence and spread of
antimicrobial resistant pathogens, among th&aimonella has become a serious health
hazard worldwide. The routine practice of giving antimicrobial agenttomestic livestock
as means of preventing and treating diseases, as well as ingm@wth, is an important
factor in the emergence of antibiotic resistant bacteriadtatsubsequently transferred to
humans by the food chain [10]. Diarrhea is an important problem to ltmhesanitary
conditions. Furthermore, the development of antibiotic resistance inopatkeogens,
including Salmonella spp., has increased the problem. Resistance to dbfaetam
antibiotics, tetracycline, chloramphenicol, or trimethoprim is regbrvith increasing
frequency [6]. Being easily spread among the population, they &asecan epidemic
outbreak, especially if sanitary conditions are not optimum [5]. Andtbalth concern is the
discovery that antibiotic resistance can be transferred thigugletor plasmid vectors, from
commensal to pathogenic bacteria.

The aim of this study was to determine the incidence of amtibiéd resistance in
Salmonellastrains from pork and poultry.

MATERIALS AND METHODS.

Isolates from food (carcasses and products) were collecteddantified by LVA
Veterinary institute and National veterinary laboratory duringnbath project (2006-2007).
Salmonellastrains identification was performed using EnteroPluri Tesisfilcthem, Italy)
and API20E strips (bioMerieux, France). Serotyping was perfora@mbrding to the
Kaufman-White scheme with antisera from Sanofi (France). Only rejodmgically unrelated
strains were selected. Susceptibility was tested in LVAeN®ry institute. The agar
diffusion method according to NCCLS guidelines [8] was applied fatimécrobial
susceptibility testing ocfalmonellasolates. Mueller Hinton Agar Il (BBL, LAB39) was used
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in order to perform this test. Discs were supplied by Oxoigi(Bstoke, UK). Results were
scored susceptible, intermediate or resistant according to NCfe8a [8]. Escherichia coli
(ATCC 25922) was used as a reference strain. The respectivditigsa(ug) of active
compounds were: ampicillin (AMP), 10; ceftiofur (EFT), 30; cephalo(KF), 30;
ciprofloxacin (CIP), 5; chloramphenicol (C), 30; florfenicol (FFC), g@ntamicin (CN), 10;
nalidixic acid (NA), 30; norfloxacin (NOR), 10; sulphamethoxazolethoprim (SXT),
23,7/1,25; neomycin (N), 10; tetracycline (TE), 30.

RESULTS AND DISCUSSION

Even though pork accounts for 50 % of the total meat consumption in Lithtepoats of
outbreaks of salmonellosis in humans linked to pork consumption arénfarenation on the
potential role of commercial swine production in dissemination dasistant strains in
Lithuania is very limited.
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Figure 1.Susceptibility of Salmonellastrains isolated from pork, (n=49).

As shown in figure 1, isolateBalmonellawas most resistante to tetracycline (48.9 %),
chloramphenicol (18.4 %), and florfenicol (14.3 %8§almonella strains resistant to
flouroquinolones were not detected. Tetracycline has been widely fos the treatment
purpose for many years in Lithuanian pig farms. High resistentetracycline was detected
in previous studies during 1998-2003. Resistance to tetracycline was®@blY4holeraesuis
serotype was tested, but 92 % of isolagmimonellafrom pigs depended on serovar S.
Choleraesuis [9].Salmonellaresistance to tetracycline is high in other European Union
countries: 36 % in Denmark, 38,3 % in Belgium, 84 % in Great Britain88r1% in Spain
[4, 3, 2].

In spite of chloramphenicol prohibition for about 10 years, resistanitgstantimicrobial
agent still occurs. Some farming units are quite old, so some kipdrsistence of resistant
bacteria strains is possible. The frequency of resistance to dodivantibiotics among
isolates from poultry was different to that among pork isolateguf& 2). The rates of
resistance to sulphamethoxazole/trimethoprim, tetracycline, dimgiand chloramphenicol
were 10.9 %, 10.9 %, 12.7 % and 7.2 % respectively. None of the sselateresistant to
florfenicol, cephalotin, ciprofloxacin, norfloxacin and gentamicin. Rasa to nolidixic acid
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was low. Susceptibility trends &almonellaisolates from poultry are changed. In 1998-2003
Salmonellawvere resistant to teracycline 20%, nalidixic acid 16 % and streptomycin B}.%. [
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Figure 2.Susceptibility of Salmonellastrains isolated from poultry, (n=55)

Salmonellaesistance tendency is also similar to other EU countneBehmark 31 % of
Salmonellapoultry isolates are resistant to tetracycline, 39 % to ahnpidn Belgium 17.5
% resistant to taracycline, 25.2 % to ampicillin, 18.8 % todiat acid. In Spain 33.9 %
Salmonellaisolates showed resistance to tetracycline, 34.8 % to ahmicid.6 % to
chloramphenicol. High resistance to ampicillin and tetracyclioeldc be influenced by
intensive usage of these antimicrobials. They have a wide speatraction, with a low side
effect. But oral administration leaves posibility that conceioimeof antimicrobial could be at
low level, and this is one of most important factors for resistance development.

CONCLUSIONS

1. Salmonellaisolates from pork showed the highest resistance to tetracydifeXo, less to
chloramphenicol 18.4 % and florfenicol 14.3 %. High resistance tacyetimae is possible
due to a long time use of it and resistant bacteria persistent o farm

2. Salmonellaisolates from poultry was most resistant to ampicillin 12.7 1&86s to
tetracycline 10.2 % and sulphamethoxazole/trimethoprim 10.2 %.
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ABSTRACT

In the present work we have studied the prevalence of fungalrildhe lliver of 18 dark
brown minks. We isolated 12 genus of moulds. Members of the geamdida, Aspergillus
andPenicilliumwere the most frequently isolated strains.

When mink are infected with fungi, the cell recruitment is ingohiat the site of the
infection, the tissue reaction is highly disorganized in target orgadsthe infection’s
evolution is more severe. We studied HGF expression by immunohistochemistry.

Our results demonstrated that the distribution of hyphae weredretvepatocytes in all
areas of liver acinus, but fungal blastospores - mainly in interlobi&ducts. Allocation of
HGF in hepatocytes was observed uniform or non uniform, frequently abdlenducts and
portal tracts.

In conclusion, detection of HGF simultaneously to inflammation hwvight be connected
to the tissue ischemia and damage realized by the same inflammalsry cel
KEY WORDS mink, liver, mycoses, hepatocyte growth factor (HGF)

INTRODUCTION

At present animal diseases such as mycoses caused bgriicgnsidered one of the most
essential urgent issues of veterinary medicine in the wHKek¢nos, 2001). All substances
absorbedsia guts, including microscopic fungi, get into the organism througborta, with
support the other veins that collect blood from the digestive traegrsplirinary bladder and
pancreas (Klatskin and Conn, 1993; Junquetral, 1998). The liver constitutes the first
barrier in the control of hematogenous dissemination for microscopic¢ @ingtestinal
origin.

Frequently the macroorganism is not able fully to eliminate thbogeanic agent.
Macrophages and lymphocytes mainly realize immune reactionsoddaypic fungi can
intracellulary persist in these cells and generate chroramnfiation (Kellers, 1991; McGee
et al, 1992; Jubket al, 1993; Klatskin and Conn, 1993). When mink are infected with fungi,
the cell recruitment is impaired at the site of the infec@m microscopic fungi can
disseminatevia blood vessels in the body.

The liver is able to regenerate after damage. Cytokine hepatpoyith factor (HGF) that
Is a potent mitogen of hepatocytes, performs multiple actiafies liver injury (Watanabet
al., 2003; Hironobtet al, 2006). HGF in normal tissue is present in the inactive single ch
form, and it is converted into an active heterodimeric form excllysiaethe injured tissues
(Miyazawaet al, 1996). HGF molecules are distributed to the liver, spleen, kidney and
adrenal glands (Zioncheck, 1994). Sinusoidal endothelial cells and Kup#ksscontain
HGF in normal liver (Maher, 1993), but during liver regenerati@FHs mainly produced by
Ito cells (Hironobuet al, 2006), as well as fibroblasts, epithelial and endothelial cells,
hepatocytes and Kupffers cells (Maher, 1993). As a result HGIipates in angiogenesis,
morfogenesis and decreases cell apoptosis (Funakoshi and Nakamura, 2003).

The present study addresses the issue of a possible correlaeerbelissemination of
mycosis and expression of growth factor in mink liver.
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MATERIALS AND METHODS

Animals and tissue preparatiamo defect the fungal effect on the mink body, 18 dark brown
mink at an age of seven months without clinical signs of anyaskseere selected randomly.
The mink were brought from a fur farm of Riga district. Thesek were anaesthetized with

1 ml 1 % solution of ditilini (Jepsen et al., 1981). Each liver samwpke collected in a sterile
bag for mycological examination and fixed in 12 % formalin too, eluéeé in paraffin and
used for periodic acid — Schiff (PAS) staining and immunohistochemistry.

Mycological examination Sabouraud’s agar was used as a primary isolation medium for the
fungal cultures from the mink liver specimens (Willatdd., 1994). A small surface of the
changed tissue was burned on a flame, and small pieces of tissue from tleeweiddtut out
with sterile scissors. The tissue cuts were used for pedike inoculation onto media
(CrecuBrieBa, 1964) or they were placed on the agar surface (4-5 small ggstes in size of
0,5 cm X 0,5 cm (Quinret al, 1994). All mycological inoculates on Petri plates were
incubated in a thermostat for 4 weeks at a temperature of +2®4dn(et al, 1994;
Kysueros, 2001). The microscopic identification of the isolated fungi wasiezhrout
according to conventional methodsaf€ucos u dp., 1953; Kwon-Chung and Bennett, 1992;
Bridson, 1993; Larone, 1996arTon u dp., 2001).

PAS methods a punctual method for detection of microscopic fungi in tisdR&S staining
painted microscopic fungi as pinkish red elements (Qatnal., 1994). Multiple 6 pum-thick
sections of the paraffin-embedded mink livers were deparaffinisdgydrated, processed
with 0, 5 % KSQ, solution, washed in distillate water and seated in Shiff reagent.
Hematoxylin was used for the counterstain. After tissue detatdra, processing with
polystirol was carried out.

Immunohistochemistry Multiple 6 pm-thick sections of the paraffin-embedded mink livers
were examined for immunohistochemistry. The primary antibodiedizedti in
immunohistochemistry were rabbit polyclonal antibodies specifictHiGF (dilution 1:300;
code AF294NA, R&D System, Germany). Prior to immunostaining, isect were
deparaffinized and rehydrated. Sections were processed in micrdara2® min in 4 %
citrate buffer (pH 10), quenched for 10 min with 3 %Ok for blocking endogenous
peroxidase activity, rinsed in phosphate-buffered saline (pH 7,4), qtextrewith a
nonimmune goat serum for 10 min for blocking of nonspecific antibody bindingheamd t
incubated for 2 h with the primary antibodies. Immunoreaction waslwiedaby the other
antibodies — avidin-biotin (LSAB) immunoperoxidase method using an L&#Kcode
K1015, DakoCytomation, Denmark) and DAB (diaminobenzidine) solution (code K3468,
Dako, Denmark) was used as chromogen, and hematoxylin was used as the counterstain.
Statistical analysis For quantitative analysis we used a counting of inflammatiors aell
three fields of vision. Semi-quantitative analysis was used stona&e proportions of
immunopositive cells in liver (Pilmaret al, 1998).

RESULTS AND DISCUSSION

Proverbial, that portal vena.porta) with support ofv.mesenterica superipv.mesenterica
inferior, v.lienalis, v.cystica, v.gastrica siniafrv.gastrica dextraun v.pregastricacollects
blood from the digestive tract, spleen, bile-cyst and pancreas €lulh 1993). Thereby
there is a possibility of penetration in liver of peroraly received miomsdungi.

Microscopic fungi in the liver. Micological examination showed a broad contamination
with microscopic fungi in mink liver. The occurrence of fungi gemas: Candida 32 %,
Aspergillus 16 %, Penicillium 12 9%, Wangiella 7 %, Arthrographis Aureobasidium
Chaetomium Scedosporiun+ each per 6 %, busporothrix4 %, Cladosporium3 % and
Emmonsia2 %. It proves the great durability of this species. Most of dbiblished
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microscopic fungi are described in literature as widely speradronmental contaminants
(Hubaleket al, 1998; Pontort al, 2000;Ky3nenos, 2001).

Most frequentlyCandida spp., Aspergillus spandPenicillium sppwere detected. Sutton
et al. Carron u dp., 2001) also confirms that they are mostly disseminated infection agents.
Contamination of animal liver witlhspergillus spp. after alimentary infection is also

confirmed by other researchers (Carter and Chengappa, 1993; €ahnri994; Myrvik and
Weiser, 1988; Carter and Wise, 2004). However, printed sources do not cofaeimation
regarding Aspergillus distribution in mink viscera. Althought pathogenic properties of
Aspergillusgenus are less clear (Mullbacher and Eichner, 1984), neverthetesaggest,

that ability of Aspergillusto cause proteases promotes its distribution in mink liver, because
protease could either assist tissue penetration by the fungiegomde some critical host
defense factor (Kwon-Chung and Bennett, 1992).

Candidosis has no geographic limitation (Edwards, 1991) Ganttlida is a normal
commensal of the gastrointestinal tract of various warm-bloodedag(Kwon-Chung and
Bennett, 1992Ky3uenos, 2001). Our finding ofCandidaspp.in the liver supports data of
other researchers, who report generalization of mycosis (M&estv al, 1979; Quinret d.,
1994). Substantially, the data suggest that the main place of invafsdeep candidosis is
oesophagus and stomach (Eeasal, 1972). Possibly, oesophagus and stomach, constitute the
entrance for infection with minks.

Our finding ofArthrographis kalragn experimental mink liver confirms Kwon-Chung and
Bennett (1992) studies, who report pathogenity of aforementionedosoagic fungi
concerning mice. Possibly, dimorfisms (growth ability at°@7to 45°C) of Arthrographis
kalrae explain our resultdarron u dp., 2001).

In spite of the limited data regardidgireobasidium pullulanpathogenity, Pritchard and
Muir (1987) report abouAureobasidium pullulangenerated mycotic dermatitis. Sutton et al.
(CarroH u dp., 2001) inform about invasive mycosis among humans with impaired immunity.
The aforementioned reports suggest the possibility to isélateobasidium pullulanfrom
mink’s liver. Similarly Chaetomium sppshow ability to induce skin mycosis, allergic
reactions and systemic mycos@atrou u dp., 2001). Our findings confirm the data of the
above mentioned reports regardibgaetomium sppas a possible causative agent of systemic
MYyCOsis.

Microscopic fungiSporothrix cyanescens one representative 8porotrichumwhich is
widespread in the environmer@ur finding of Sporothrix cyanescens confirmed by other
scientists, who isolated this yeastlike microscopic fungi frammal viscera Ky3ueros,
2001). Although animal mycosis sporotrihosis mainly is inducedspgrothrix schenckii
(Deitep u op., 1966;Kysueros, 2001). At the same time other auth@mécusiena, 1964)
reported others species f8porotrichumwhich are able to penetrate into the organisan
skin and mucous membrane wounds.

Wangiellamicroscopic fungi mainly induce subcutaneus mycosis of cats, dogseshor
goats and other animals (Quiahal, 1994). Our finding o¥Wangiella sppare confirmed by
other authors, who indicate the ability of aforementioned microscapigi fto generate
systemic mycosis (Quinet al, 1994).

Dimorphism ofEmmonsias a possible reason for our findings of this microscopic fungi in
mink liver (Hubaleket al, 1998). Larone (1995) testifed the ability Bfnmonsia sppto
generate pulmonic inflammatory process in rodents. The listedsdaport Hubalek (1998),
whose studies show distribution Bmmonsiathanks to small rodents, who are carriers of a
pathogenic agent. PossiblfEmmonsia spp.penetrate into mink organism from the
contaminated cage bedding.
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Stanleyet al. (1992) research data approved isolatingsoédosporium prolificangom
viscera. Authors pointed out the reason for aforementioned pathogenitif thagrowth
ability until a temperature of 48 (Carrou u dp., 2001).

Among all types of microscopic fungi found in mink liver there ev&®2 % of
Dematiaceougroup fungi Aureobasidium pullulans, Chaetomium spp., Cladasporspp.,
Scedosporium spp., Wangiella gpfKwon-Chung and Bennett, 1992). The common feature
of these fungi is the presence of melanin in the cell wall. fQ#searchers (Zhdanova and
Vasilevskaya, 1990) have proved that the presence of melanin pignesats &$sentially the
endurance of these cells against the influence of environmentaluregisgmperature and
radiation of the sun as well as providing vitality in the surroundingl an insufficient
amount of nutrients. In addition, when in a body, the dark pigmentedsuoapic fungi
containing melanin have an increased endurance against the bodynitgnrprotective
factors.

With specific staining method in the formalin-embedded mink liverdetected PAS -
positive yeast-like fungi. Our findings in mink liver show distribatiof hyphae between
hepatocytes in all area of liver acinus, but fungal blastospores mainly iolwidar bile ducts
and in small numbers between hepatocytes in periportal aregyctostriadas and around
central veins. We explain findings of microscopic fungi in periveénwrea with an
individuality of venous blood circulation in liver, because portal veirdivigled in venous
capillary, which flow together, establish liver veins (Junqueiral., 1998).

Thereby pathologic agents from the stomach and gut can gethatperivenular area.
Contamination with microscopic fungi of periportal area we explaih research data, who
reported, that the necessity of oxygen for Y (yeastlike) fders — 6 time higher than M
(micelial) forms of microscopic fungi. Our findings of yeastlikems in bile ducts is
confirmed by other scientists (Jubbal, 1993), who report that mycotic pathogenic agents
often contaminate bile ducts, while pathogenic agents can not la¢edeite blood circulation
and in viscera.

Despite the large amount of mycologically detected microsdapmi in mink liver, our
research shows a small quantity of fungal blastospores and hypbssibly, our results
suggeste, that any staining of histological preparation does notleroniform staining of all
microscopic fungi in tissues. Relatively new cells of micopsc fungi, which contain a large
amount of chromatin, are better stained with alkali contained staibhglder forms, which
contain a small amount of chromatin, are better stained with anidining stains®etiep u
op., 1966).

Hepatocyte growth factor (HGF)in normal hepatocytes persist in a non active form
(Miyazawaet d., 1996; Ishikaweet al, 2001). In case of liver damage or irritation, HGF is
transformed in to active form and hepatocytes become immunohist@etigmable to
respond with anti-HGF antibody (Ljubimow al, 1997). Our research results show HGF
expression in mink livers. We mainly observe allocation of HGRejpatocytes, uniform or
non uniform, frequently around bile ducts and portal tracts. Our refui&F expression in
cytoplasma of hepatocytes is supported by Thomson and Lotze (2003). Redatjapersion
of HGF in our research, mainly around bile ducts and portal tratitejtfsin areas, where we
mainly establish inflammation and the presence of yeastlikeoatiopic fungi, because HGF
stimulates not only the proliferation of liver parenchyma, but #ie proliferation of biliar
epithelial cells (Jopliret al, 1992). HGF in liver can also be produced by non parenchymal
cells, for example, hepatic stellate cells, Kupffer celisysoidal endothelial cells (Maher,
1993). Thereby HGF operates as a factor, which promotes ligeneeation during damage
(Ljubimovaet d., 1997; Ishikaweet al, 2001; Watanabet al, 2003; Hironobiet al, 2006).
Between non parenchymal cells HGF expression we suggest inhelhaloftes of veins,
which, possibly approves compensatory activity of HGF during inflammation.
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In summary, simultaneously to other authors, we conclude, thgtaatest part of isolated
microscopic fungi is widely distributed in the environment (Hubaekal, 1998; 2000;
Kysuenos, 2001) and might be incorporated into the animal bedylamaged digestive tract.
The last possibility is described also dyiiep u dp. (1966),Kysuernos (2001) and Xiet al.
(2004). In our animals the damaged digestive tract might be a oéshiarp bone particles in
ready-to eat feed used for minks. Detection of HGF simultanedasiyflammation liver
might be connected to the tissue ischemia and damage realizbé kgme inflammatory
cells.
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INOVAT IVA SASTAVA FUNKCION ALU OLU IEGUVE
FUNCTIONAL EGG OF INNOVATIVE COMPOSITION

Ira Ir ena Vitina, Sallija Cerina, Anna Daniela Vlad
LLU ,,Biotehnolgzijas un veteriarmedianas ziatniskais instiits ,,Sigra™
Research Institute of Biotechnology and Veterinary Medicine ,,Sigy&’

sigra@lis.lv

ABSTRACT

Functional eggs of innovative composition were obtained in the conditiommlofThe
obtained eggs were characterised by a high quality egg yolkntaioed higho-6 (linoleic
acid 15.6-16.9% from total lipids) ana3 (linolenic acid 3.1-3.6% from total lipids) fatty
acids and antioxidants (total carotenoids 14.29-23.56 mg/kg, lycopene 1.09-4/k§) m
amount, but a decreased (491.02-532.60 mg%) cholesterol level. To obtain such a
composition of egg yolk, feed that contained flax seed and sunflesdral (source of fatty
acids), and antioxidants containing complexes Sel-Plex and Karbtiadditives was fed out
to cross Lohmann Brown layers.
KEY WORDS: functional egg, fatty acid, antioxidant

IEVADS

Redgjos gados palieliis funkciorilu olu razoSana, kas satugrktieciga sastva biolggiski
akfivas vielas, kas poaiti ietekn® cilveku organisma funkcijas un neng riska faktorus, kuri
izraisa daZdas slinibas. Tradicioalas funkcioralas olas satur paaugsiion ®-6 un ©-3
taukskibju daudzumu. B taukskbes ir defittas uzturproduktos, nesintgzs cilveku
organisma, un ir jauzem ar p@rtikas produktiem. Omega grupas taulsks sekra
nelabeligo zema unloti zema bivuma holest@na satura samazganos cilgku asins.
(Tikk, u.c. 2001).

Redgja laika plasi @k razot funkcioala sasiva olas tikai ar paaugstitu seéna (Se)
Iimeni. (Narahari, 2003 Surai, 2002)

Funkcionlu olu ieguves pamaitr putnu organisma g asimikt bafiba esoss taukskbes
un citas biolgiski akivas vielas un transforgh tas olu dzeltenum Saji sakafba putnu
baibas sagwa tiek ieKauti bafbas tdzeli ar \elamam biologiski akfivam vielam,
piemeram, ar augstw-6 unw-3 taukskbju saturu.

®-6 un -3 taukskibes putnu bala, olas, ka ai cilveku organisra tiek pakautas liedka
vai mazka mera oksidicijas procesiem. Taukshju oksidicijas proces rodas bitvie radilali.
Briviem radildliem piemt sgEja atri un neatgriezeniski oksi#tl dazadas strukiras, ipasi
nepieatinatas taukskbes, kas veidot®u membinu. Augu un dwnieku organismos ir
saregiti aizsargmelnismi pret bivajiem radikiliem — antioksidavas aizsardibas sistma.
Liels daudzums nepiagnato taukskbju uztué veicina bivo radilalu rasanos. dde] ar
uzturu litu jauzpem ar vairak antioksidantu. (Zais, Neimane, 1999.) Starp taem
radikaliem un antioksidantiem parasti veia®j fiziologiskais fTdzsvars. Sivokli, kad
organisma antioksidantu sieta nespj neitralizt brivos radililus sauc par oksid&b stresu.
(Freese, et al 2000) Svgikais solis antioksidatas aizsardbas idzsvara ratdanai cileku
organism varetu biat antioksidaivo sggju veicimSana ar firtikas antioksidantiem, piegram,
palielinot ar antioksidantiem batinatu uzturproduktu patinu. (ZarnS, Neimane, 1999.) Tas
nozme , ka razojot funkcioflas olas ar paaugstitu taukskbju daudzumu, as hitu
vienlaiagi nepiecieSamas batinat ar antioksidantiem.

Antioksidantu sismu dava organism veido E vitarins, karotinadi, sekns (Se), u.c..
(Surai, 2002)
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Redejos gados ir radusies liela interese par karatinayrupas antioksidantu - likepu.
Likopéns redué oksidatvos lipidu, prot@éna un DNA §nu bojjumus stresa ietek#n (Rao
A.V. 2006) Likoens kae hronisko slinibu riska faktorus, kas veicina sirds un asinsvadu
slimibu, osteoporozes, digia un audgu veidoSanos, tas ir, reduoksidaivos bojjumus
Sanu fmen. (Rao, Agarwal 1998) Sala (Se) antioksidatas ipasbas ir plaSi izptitas.
(Surai, 2002) Se palielina olu dzeltenuma rezistenci pratiujptaj skaité taukskibju
peroksidciju. (Yaroshenko et al. 2003) Antioksidantu piedevas vistdbhamostabiliz
funkcioralu olu sasiva esofs taukskbes un bagina olas ar cilegku organismam
nepiecieSamajiem antioksidantiem. (Van Dyck, Adams, 2003)

Musu @Etijumu nerkis: iedit un iz\ertét inovaiva sastva funkcionalas olas ar paaugstitu
®-6 unw-3 taukskbju un antioksidantu likagma un sana saturu, bet samaztn holesteina
[Tmeni.

MATERI ALS UN METODIKA
Izmeginajumu veica ar kross Lohmann Browagjgvistam no 23 idz 40 nedlu vecumam
(n=200) &c 1 tabuk noraditas sttmas.
1. tabula/Table 1
lzméginajuma shema
Scheme of the trial

Grupa EdinaSanas programma

Group Feeding programme

1. kontroles PB — pamatbaba. Sadivs atbilst normavu prasbam

1% control BF — Basic feed

2. izmeginajuma grupa | PB + antioksidanta Se piedeva 0.015 %

2" trial BF + antioxidant additive Se 0.015%

3. izmeginajuma grupa | PB + antioksidanta karotimdu piedeva. 0.15 %

3" trial BF + antioxidant additive carotenoids 0.15 %

4. izmeginajuma grupa | PB + antioksidantu piedevas Se 0.015 % un karmtir@15%
4" trial BF + antioxidant additives Se - 0.015 % carotenoids 0.15 %

Visu grupu vistas téja telpa uz gidas vieados apsiklos un &m izeédinaja vierada sasiva
pamatbaibu. Lai iedgitu funkciorala sasiva olas, kas satur paaugatin -6 un ®-3
taukskibes daudzumu, visu grupu vistu pamaitiareklava 1% lingklu un 1% saulesgu
ellu. Ss dlas satuja augstuo-6 un -3 fimeni. No 2. 1dz 4. izngginajuma grupai vistu
pamatbaibai pievienoja antioksidantu — Se un karatitus saturosSus. 2. un 4. grupasarnst
1 kg barba nodroSiaja 0.5 mg Seitviela (nemts \&ra bafbas sagdia jau esoSais Se
daudzums). 3. un 4. grupas vistuibampalielinaja karotinadu summas daudzumu par 18 mg
1 kg batbas. 4. grupas vistu hbai pievienoja abu antioksidantu kompleksu.

lzmeginajuma period izverteja cejejvistu dejibas intensiti, olu masu, babas patrinu.
Antioksidantu un taukgibju saturu dls (@emot vicjo paraugu no grupas) andija
izméginajuma vidi un beigs. Olu bikimiskas analzes veica LLU Biotehnolgjas un
veteririrmedidnas ziatniska institita ,,Sigra” akredittaja biokimijas un mikrobiolgijas
zinatniska laboratorig (LATAK reg., Nr.LATAK-T-038-06-99-A) gc standarta LVS EN
ISO/IEC 17025-2005. Visas hioniskas anaizes veica atbilstoSiem akregliem SO
standartiem.

REZULT ATI UN DISKUSIJA

Inovatva sastva funkcioralo olu ieguves izr&ginajuma vistu produktivitite bija augsta un
atbilstoSa krosa Lohmann Brown vistu standartam. Visu grupu vistji \dejibas intensite
bija robeZs no 86.57 — 96.50 %, A olu masa 62.02 — 62.61 g, tieas konversija 2.15 —
2.21 kg/kg.
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Vistu produktivit ate
Productivity of laying hens

2. tabula / Table 2

Raditaji 1. grupa - kontrole | 2. grupa 3. grupa 4. grupa
Parameters 1% group - control | 2" group | 3" group 4™ group
bkl —
Dejibas intensitte, % 93.56 86.57 * 96.50 * 95.55 *
Laying intensity, %
+ pret kontrol : -6.99 +2.94 +1.99
* to control
Olu masa, g 62.21+ 0.24 62.61 + 0.27 62.02. + 0.20| 62.03 0.2
Egg weight, g
Baribas konve_rsua, kg/kg 290 291 215 219
Feed conversion, kg/kg
- .
/6 pret kontrol 100.00 100.45 97.72 99.54

% to control

p<0.05 — 0.01 sadzimajuma ar 1. grupu

Antioksidantu ielauSana ggjvistam izedinata bafiba ietekngja tikai cjibas intensiti.
Karotinadu daudzuma paliela$ana baba (3. un 4. grupa) sekga vistu djibas intensiti
par 2.94 % (3. grupai) un par 1.99 % (4. grupai) (p<0.05), behasedaturoSas kibas
izedinaSana 2. grupas vish samazifja dgjibas intensiti videji par 6.99 % (p<0.01)
saidzinot ar kontroles grupu. legams, ka &dam djibas samazisaras limenim ir
gadjuma raksturs. Seha saturs vistu b#da bija atbilstoSs zeakajam autoru Surai un
Dvorska (2001) naditajam imenim — (0.5 mg/kg b@ras) un 8da Se deva neviga bitiski

ietekn®t vistu cjibu.

Visu grupu vistm izedinata bafba satugja praktiski idz\ertigu -6 un ®-3 grupas
taukskibes daudzumu (3. tab.).
Attieagi vistu olu dzeltenumvidgji bija no 14.1 — 16.9 % linolskes un no 2.9 — 3.6 %
linolenskabes Tmenis no kopo lipidu daudzuma. Noidzvertiga taukskibju satura baba
vistu olu dzeltenum transforngjas hitiski atkirigs 38.7 — 48.0 % linolgbes un 20.7 —
26.6% linoknskabes daudzums. (3. tab.)
Antioksidantu piedevu i¢kuSana vigim izedinata bafiba ietekngja taukslbju parneses
Iimeni no baibas uz dm, tas ir, tauksibju daudzumu vistu as.
Se piedevas igkuSana 2. grupas vistu ti@rpalielinaja linolskabes prneses daudzumu no
bafbas uz am par 4.9 % un lineéhskibes @arneses imeni — par 2.4 % salzinot ar

kontroles grupu.

Karotinadu piedevas 3. grupas vistu i, saidzinot ar Se piedevughvairak palielinaja
linolskabes @arnesesimeni no baibas uz alm — par 7.2 %, bet linshskibes parnesesimeni
no barbas uz alm palielirgja lidz\ertigi Se piedevas efektam par 2.4%.
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3. tabula/ Table 3
Taukskabju (% no kopégjo lipidu daudzuma) saturs vistu batba un olas
Contents of fatty acids (% of total lipids) in hens feed andggs yolk

Raditaji
Parameters

1.

grupa

kontrole
1% group - control

2. grupa
2" group

3. grupa
3 group

4. grupa
4™ group

Linolskabe:
Linoleic acid:
- baiba

- in feed

36.4+0.11

35.8+0.18

35.9+0.2

0

35.2+0.

18

- olu dzeltenura
- in eggs yolk

14.1 +£0.10

15.6 £ 0.09

16.5+0.1

0

16.9 + 0.

08

- olu dzeltenura % no
baiba esog daudzuma
- % to amount in feed

38.7

43.6

45.9

48.0

* pret kontroli
* to control

+4.9

+7.2

+9.3

Linolenskabe:
Linolenic acid:
- baiba
- in feed

14.0 £ 0.80

13.8+0.11

13.4+0.]

4

13.5+0.

- olu dzeltenura
- in eggs yolk

2.9+0.03

3.4+0.05

3.1+0.02

3.6 +0.0

- olu dzeltenura % no
baiba esog daudzuma
- % to amount in feed

20.7

23.1

23.1

26.6

* pret kontroli
* to control

+2.4

+2.4

+5.9

Antioksidantu piedevu komkioija (Se + karotintli) 4. grupas vistu b#@rai visefekivak
sekngja taukskibju parneses daudzumu no Haas uz dm, attieggi palielinot linolskibes

par 9.3 % un lin@nskabes — par 5.9 %apnesesimeni saidzinot ar kontroles grupu.

Sie dati naida, ka pielietojot antioksidantu 8ek un karotintdu kombiricijas piedevu
vistu barbai, iesgjams hutiski paaugstiat olu dzeltenura ®-6 unw-3 taukskibju saturu.
lesgejams, ka antioksidanti stabitja taukskbes gan vistu b#ya gan vistu organismno
oksidalvas narrdiSaras un fida veida nodroSinja lielaku taukskbju parneses daudzumuasl.
Tatad funkcionlo olu ieguvel, kas satur paaugatinm-6 unw-3 taukskibju daudzumu vistu
baiiba, biatu ieteicams ielaut daZdu antioksidantu kombiaijas.

Antioksidantu karotiriolu koggjais daudzums vistu olu dzeltenamidgji bija 14.29 —
23.56 mg/kg, taj skaiti karotinada likogena saturs olu dzeltendnvidgji bija 0.71 — 1.69
mg/kg. Likogena daudzums vistu &8 attie@gi bija 4.26 — 7.62 % no &8 esod kopgja

karotinadu daudzuma. (4.tab.)
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4. tabula / Table 4
Karotinoidu un holestefina saturs vistu olu dzeltenura
Contents of carotenoids and cholesterol in hen eggs yolk

Raditaji
Parameters

1. grupa
kontrole
1% group - control

2. grupa
2" group

3. grupa
3 group

4. grupa
4™ group

Kopgjo karotinadu
summa, mg/kg

Total carotenoids amoun
mg/kg

t,

16.63 £ 0.09

14.29 + 0.1(

D 19.33+0.(

)8 23.56 = (

* pret kontroli mg/kg
* to control mg/kg

-2.34

+2.7

+6.93

Likopens, mg/kg:
Lycopene, mg/kg

0.71 +£0.03

1.09 +0.04

1.16 £ 0.0

2 1.69+0.

* pret kontroli mg/kg
* to control mg/kg

+0.38

+0.45

+0.98

% no kogjo karotinadu
daudzuma
% to total
amount

carotenoif

4.26

7.62

6.00

7.17

Holestetns, mg %
Cholesterol, mg %

548.82+15.42

532.50+11.1

3$00.81+10.05

491.02+9.14

* pret kontroli mg/%

* to control mg/%

-16.32

-48.01

-57.80

Logiski, ka karotinddus saturas piedeva 3. grupas vistu baai palielirija kofgjo
karotinadu, tap skait af likopena daudzumu vistu &8, attietgi par 2.70 mg/kg un 0.48
mg/kg saidzinot ar kontroles grupu. (4. tab.)

Setnu saturods antioksidanta piedevas ietekn2. grupas vistu olu dzeltenambija
paaugstiats likopena saturs par 0.38 mg/kg, lai ganaSaphs bija samaziits kofEjo
karotinadu daudzums par 2.34 % ®hdinot ar kontroles grupu.

Izedinot 4. grupas vistn bafbu, kas bagfinata ar seinu un karotintdus saturoSu
antioksidantu kompleksu, ieguva olas ar vigkel kogejo karotinadu un likogna daudzumu
attiedagi par 6.93 mg/kg un 0.98 mg/kg vair neld kontroles grupai. dtad, lai iegitu
funkcioralas olas ar iesgpami lielaku karotinadu, tap skait ai ar likopsha saturu, vistu
bafbai kitu japievieno vaidku antioksidantu komplekss. Antioksidantu komplekss efakt
par atsevisiem komponentiem paaugsija antioksidantu saturuad.

Batisks olu kvalitites &ditajs ir holesteina imenis ofs. Funkcioalam olam ir jasatur
iesgejami mazk holestemna.

Antioksidantu piedevas vistu llaai samazigja holesteina kmeni sekojosSi: Se — par 16.32
mg %, karotingdi — par 48.01 mg %, bet Se + karofitho kompleks piedeva visefektak
samazigja holesteina fmeni oks - par 57.80 mg % gdkinot ar kontroles grupu.agu
holestena Emena samaziaSanu ois nodroSiaja taukskibju, karotinadu un holesténa
metabolisma savstaija saistba putnu organisin

Varam piaemt, ka antioksidantu kompleksgjdjvistu organism stabiliZja ©-6 un -3
taukskibes. (Freese et. al., 20009sTsavukrt metaboliskos procesos var redubolestemu
un iesgjams tda veida samazigja ta limeni olu dzeltenum
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SECINAJUMI

1. Inovafiva sasiva funkciorilas olas ieguva, Bdinot cEjgjvistam baibu, kas sat@ja
paaugstiatu taukskibju (linsgklu un saulesptu dla) imeni un antioksidantu komplekso
(karotinadi + sekns) piedevu.

2. legutas inovaiva sasiva funkcioralas olas rakstura@g ar augstertigu olu dzeltenumu.
Ta sasiva:

- augstsw-6 (linolskabe - 15.6 - 16.9 % no kéjpem lipidiem) un®-3 (linolenskabe —

3.1 — 3.6 % no kagpiem lipidiem) taukskbju saturs ;

- augsts antioksidantu kgjp karotinadu 14.29 — 23.56 mg/kg un karotida likogeha

1.09 — 1.69 mg/kdgmnenis;

- pazemiats holestana 491.02 — 532.60 mg % saturs.

3. leditas inovalva sasiva funkcioralas olas ar paaugstitu ®-6 un -3 taukslgbju un
antioksidantu Se un lik@pa meni pozitvi ietekre cilvéku organisma funkcijas un neré
dazdu slimbu riska faktorus.
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COCTOSAHHUE OBMEHA BEHIECTB BBICOKOIIPOYKTHUBHBIX
KOPOB 3UAHYYPUHCKOI'O PAHOHA PECIIYBJIMKHA
BAIIKOPTOCTAH
CONDITION OF THE METABOLISM OF HIGHLY PRODUCTIVE

COWS OF AREA ZIANCHURINSKOGO OF REPUBLIC OF
BASHKORTOSTAN

Boakosa E.C., Kapiok E.A., Mykmunos P.I'., Basieea A.®@.
Volkova E.S., Karyuk E.A., Mukminov R.G., Valeeva A.F.
bamkupckuii rocy1apCTBEHHbBINA arpapHblil yHUBEPCUTET
Bashkir State Agrarian Universitglena_kariuk@mail.ru

ABSTRACT

In clause data on research of a metabolism of highly productive afdfacilities of one of
areas of Republic Bashkortostan are cited. The received wideniation basis should be
shown to a minimum of economically justified trouble-shooting testsnected with
conditions of a biogeochemical province and concrete facilities. émsbbf a feed represent
a complex of problems of an agriculture, to solve them follows in wvitty other branches.
At the same time, it is necessary to consider, that the stagéeed in a metabolism directly
depends not only on full value of forages, but also from physiologial pathological
conditions of a gastroenteric path, a pancreas and a liver.

KEYWORDS: pathology of a metabolism, highly productive cows.
INTRODUCTION

B CTpaHaxX ¢ HUHTCHCUBHBIM BCACHHUEM MOJIOYHOI'O CKOTOBOACTBA OOJIBIIIUM MNpEIATCTBUEM
Ha IMyTH yBEJIMYEHHsS MPOJYKTUBHOCTH >KUBOTHBIX CIIy’KaT 0oJjie3HM oOMeHa BemiecTB. B
Poccun B IIOCJIEAHUE T'OJAbl B OTHOIICHHHU ITOJIMTHUKHU CEIIBCKOI'O XO3SHMCTBA COBCPHIAIOTCHA
OTpOMHBIE MpeoOpa3oBaHusi. B yacTHOCTH, B 001aCTH KUBOTHOBOJCTBA OOJNBIIIOE BHUMAHUE
CTaMM YACNISITh COOCTBEHHOW IIJIEMEHHOM paboTe, a TakKe OCYIIECTBIATh 3aKYNKY
BBICOKOITPOAYKTHUBHBIX CEJIbCKOXO3SIMCTBEHHBIX JKUBOTHBIX 3a py6€)i(OM.

BwmecTte ¢ Tem, mporpecc B 00J1aCTH U3YUYEHUST TTATOJIOTHH OOMEHa BEIIECTB CIEPKUBACTCS
HEI0OCTaTOYHOMN 3KCIIEPUMEHTAILHONW MPOPaObOTKOM, a TaKKe OTCYTCTBUEM TEOPETHUECKUX U
METOOJOTHUUYECKHUX TTOIX0/I0B K PEHICHUIO Psiia KIFOUYEBBIX OMOJOTHYECKUX MPOOIEM, B TOM
YHce, TaKUX KaK pPeryisaius MoTpeOJeHus KOopMa, OTIOXKEHHS W MOOWIM3AIUM KHPA,
MHUKPOAJIEMEHTOB U APYTHX BeliecTB B opranuzme. Crienuduka paccMaTpruBaeMoil TpoOIeMBbl
COCTOUT B TOM, YTO MOJTy4aeMbIil ITUPOKUI HHHOPMAITMOHHBINA 0a3UC JOKEH OBITh CBEJIEH K
MHUHUMYMY 5KOHOMHWYCCKHU OIPABAAHHBIX JUATHOCTHYCCKUX TCCTOB, CBA3AaHHBIX C YCIIOBUAMUA
OMOTeOXMMHUYECKOMN MPOBUHIIMM U KOHKPETHBIMH XO03SICTBAMHU.

MATERIAL AND METHODS

C IEJIBIO BBIABJICHUS HpeHMymeCTBeHHOﬁ IMaTOJIOTUHU MbI IIPOAHAIN3UPOBAIN COCTOSAHHC
KOPOB 110 OTYETHHIM JIaHHBIM PAalOHHON BETEPHUHApPHOW CTAaHIMM 3MAaHYYPUHCKOrO pailoHa
Pecniyonmuku bamikoproctan (qaHHbIE OTOMPATUCH MO MPHHIKIY aHAIOTOB). broxuMudeckue
uccienoBanus (KpoBb, MOYa, MOJIOKO) MPOBOJMINCH B YCTAHOBJICHHBIC IHMCIAHCEpU3aIHeH
CPOKH I10 CTaHAAPTHBIM MECTOAMUKAM.

RESULTS AND DISCUSSION

Hamu BBISIBIIEHO, 4TO HanboJiee pacpocTpaHeHbl 3a00JIeBaHus, CBSI3aHHbIE C HAPYIICHUEM
oOMEHa BEIIECTB COYETaHHOro XapakTepa. YaCro NpUYMHBI, BHI3BIBAIOLINE HapyLICHHUE
MeTaboiM3Ma HOCAT aJIMMEHTApHBIA XapakTep, TO €CTh OTPAKAIT KAauyeCTBO KOPMIICHHS.
OI[HaKO 6€JIKOBa}I HCAOCTATOYHOCTh, JOCTOBCPHO BBIABJIICHHAA Y UCCIICAYCMBIX KOPOB, MOKCT
HAaCTYMUTh HE TOJIBKO TMPU YMEHBIICHWW TOCTYIJICHUS OEJIKOB ¢ KOpMaMH, HO W TIPH
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HapyIIEHUH HMX NEPEeBAPUMOCTH, KOT/Ia HEUCIIOJIb30BAHHBIE OEJIKM KOPMOB TMOCTYMAOT B
TOJICTBIA KUIIEYHUK, T/ AMUHOKHUCIOTHI TIOJT BIUSHUEM MHKPOOPTaHMU3MOB PACIIaAlOTCsS 10
M30BITOYHBIX KOJMYECTB TOKCUTE€HHBIX aMHHOB, Ta30B; MPHU AUCOAKTEpHO3aX KHUIICYHUKA,
COIIPOBO’KIAEMBIX HAPYIICHUSMHU IPOLIECCOB BCACBIBAHUS U Psijie APYTHX COCTOSHUM.

Bombioit 00beM MeTaboMMIecKO M JE3MHTOKCUKAITMOHHOW pabOThl B OTHOIICHUH OEITKOB
KPOBH BBITIOJIHAIOT TEMATOIUTHl M KJIETKH PETHKYIO-dHAOTEIMATBLHON CHUCTEMBI, MMOAITOMY
YacTOW MPUYMHOW W/WIK  CJIEICTBUEM BO3HHKHOBCHHS JUCIPOTCHHEMUN  SIBISIOTCS
MATOJIOTUU TeYeHU U JuM(POUIHOW TKaHU. B Takux YCIOBUAX TMEYEHb HECIMOCOOHA
BBIMOJIHATH 00€3BPEKUBAIOITYI0 (DYHKIMIO U B pE3yJIbTaTe Pa3BUBAIOTCS, OTMEUEHHbIE HaMH,
rernarornatu. [l OenKoBOW HEZOCTATOUYHOCTH XapaKTEPeH OTPHUIATEIbHBIN a30THUCTHIH
0amaHC € pE3KUM CHIDKEHHEM TMpOILIECCOB JIe€3aMUHHMPOBAHMS, MEPEeaMUHUPOBAHUS U
OMOCHHTE3a  aMHMHOKHCIOT, CHHTe3a  MOYeBMHbl. Hapsny ¢ pa3BuBaromieics
TUIONPOTENHEMUEH, CHIKAETCSl KOJUIOUAHO - OCMOTUYECKOE JaBJIEHUE KPOBU U MOSBISAIOTCS
oteku. [Ipu 3TOM ypOBEHb MOYEBHHBI, MOYCBOM KHCIIOTHI, KPEATUHWHA, AJUTAHTOMHA U PYTUX
OPOAYKTOB KaTabonu3Ma B OpraHM3Me 3HAUUTENbHO CHUXkaercs. Kpome Toro, mnpu
nucOaKkTepruo3ax KHIICYHUKA W HApyIIEHHUH OEIKOBOro OOMEHAa CHMXKAETCS WMMYHHUTET, B
YaCTHOCTH TIPOSIBISIETCSI 3TO B YTHETEHUM CHHTE3a CTPYKTYPHBIX OEIKOB Ha YpOBHE
TUMQOUIHBIX OPraHOB C TMOSBICHHEM He3penbix T-nmuMdorutoB. B koHewHOM wTOTE,
Pa3BUBAIOTCS UMMYHOAE(PUIIMTHBIE COCTOSHHUS.

TakuM 00pa3oM, Kak TIOKa3blBaeT NPAKTHKA, MPH COCTABICHUU pAaIlMOHA, CIEAYyeT
PYKOBOJCTBOBATbCSI HE MHUHHMYMOM COJEp)KaHUs Oelka B KOpMax, a €ro ONTHUMajbHbIM
KoJIn4ecTBOM. JlJ1s1 yZIOBIETBOPEHUSI MOTPEOHOCTEH OpraHnu3Ma CYIIECTBEHHBIM SIBIISETCS HE
TOJIbKO KOJIMYECTBO, HO W KadyecTBO OENKOB B KopMme. [Ipu M30BITOYHOM k€ OCIKOBOM W
KHPOBOM IUTAHUM W HEJOCTaTKEe KapoTHHA Y KOpPOB (OCOOCHHO BBICOKOIIPOJYKTHUBHBIX)
KIIMHUKO-OMOXMMHUYECKUMU HCCIIEOBAHUSMH BBISBIISIETCS CTE€ATO3.

AHaM3 COCTOSIHMS MHHEpaJbHOTO OOMEHa y KpYIHOTO pOraToro CKoTa H3y4aeMoro
palioHa 1aeT OCHOBaHMSI IIPEIoJaraTh, UTO B X03HUCTBaX paclpocTpaHeHa ocTeoaucTpodus
pa3HOW CTEMEeHHM BBIPAKEHHOCTU. XOTS HApPYLIICHHS MHUHEPAaJIbHOrO OOMEHa JIOBOJBHO
MHOTO00pa3HbI, B OCHOBE OCTEOAUCTpOodUid JeKUT maTojorus GpocdopHo-KanbImeBoro u D-
BUTAMUHHOTO MeTabonuzMa B opranusme. Ilpomeccel oOMeHa BemiecTB, Beayllue K
KOCTEOOpa30BaHUIO, 3aBUCAT OT psga (akTOpoB: HeIOCTaTka BUTamMHHa D, ropMoHa
MapalUTOBUIHBIX JKele3, a Takke JACTONMMEpU3alus MYKONPOTEUAOB HAPYIIAET
HOpMaJIbHOE OTJoXkeHne ¢ochopHokucioro Ca B KOCTHOW TKaHM. ITO, KaK CIEACTBUE,
OpUBOAUT K Jedopmanuu  Koctedl. OcTeoMansiust CONPOBOXKIACTCS  IOBBIILICHHEM
AKTHBHOCTH OCTE00JIACTOB W YBEIMYCHHEM aKTUBHOCTH (QocdaTa3 B IUI1a3Me KPOBH.
[Tockonpky kucnas pocdaraza B 3HAYUTETLHOM KOJIMYECTBE COJAEPIKUTCS B OCTEOKIIACTaX, TO
0 Mepe MHTEHCH(MKAlMU paccachblBaHUs KOCTU COAEp)KaHUE 3TOro (epMeHTa BO3pacTaeT
CHauaja B MEXKJIETOYHBIX MPOCTPAHCTBAX, 3aT€M B MEJKHUX KalWuigpax M, HaKOHeEl, B
CBIBOPOTKE KpOBH. I109TOMY MOBBIIIEHHE aKTUBHOCTU KHCIOW (ocdaraszbl B HEll - OAHO U3
JIOCTOBEPHBIX TIOKa3aresied AUCTPOPUUECKOTO Tpoliecca B KOCTHOW TKaHU. Y MOJIOYHBIX
KOpPOB, OCOOCHHO BBICOKOIIPOAYKTUBHBIX, aTUMEHTapHasi OCTEOAUCTPO(US Yalle pa3BUBACTCS
BCIIC/ICTBME HEJOCTaTKa WM HempaBwibHOro cooTHomenus Ca/P B pammone,
COMPOBOXKAAEMOTO HAPYIIEHWEM WX BCACHIBAHUS B KHIIEYHHKE, a Takke IpHu
runoButamMuHo3e D 1 HemocTaTke B parioHe OEIKOB, MHKPO3JIEMEHTOB (3apErUCTPHPOBAHO B
psne ciaydaeB, pucyHok 1). Kpome Toro, omnoxenuro coeaunennii Cau P B KOcTHOM TKaHH
CIOCOOCTBYIOT HEJOCTATOYHBIC MOITMOH W YJIbTPapuOJIETOBOE O0IydeHUE, HaOII0JaeMbIe Y
KUBOTHBIX YKa3aHHOTro paiiona. OcteogucTpodusi HEpPEIKO MOXKET pa3BHUBATHCH, Kak
OCJIO’)KHEHUE IPYTUX MaTOJIOTU, B YaCTHOCTH U KETO03a.
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s 0O0bEeKTUBHOM AMAarHOCTUKHM HapyIIeHHH MeTa0oJu3Ma U BBISICHEHHUS BEIYILIEro
MAaTOTEHETHYECKOTO 3BE€HA HEOOXOAWMO TMPHUMEHITh KOMIUIEKC KIMHUKO-Ia00paTOPHBIX
MCCIIEIOBAHUM, KOTOPBIH JTOJIKEH BKIIOYATh:

1) aHanu3 ycnoBHii KOPMJICHHUS U COJICPIKAHUS,

2) aHaIM3 SKOJIOTMYECKON CUTYallid B KOHKPETHOM paioHe;

3) KIIMHUYECKHIA CTATyC KUBOTHBIX;

4) naHHbIe Ta00PATOPHBIX KIMHUKO-OMOXMMUYECKHX U MUKPOOHOIOTHYECKUX HUCCIICIOBAHHI
(Mosoka, KpoBH, MOYH, eKaTUN U 1Ip.).

12+

O6wwmn 6enok, O6wwmn Ca, mr% Heopr. docdop, KapoTuH, MrY%o
r% Mr%

‘D Hopwma B MNonyyeHHble 3Ha4YeHus ‘

Pucynok 1 Pe3yabTaThl 0MOXMMHYECKHX HCCIE0BAHNNH CHIBOPOTKH KPOBH KOPOB
MOJIOYHO-TOBapHbIX (pepMm 3uanuypuHckoro paiiona Pecnydiuku bamkoprocran

CONCLUSIONS

KIMHUKO-OMOXUMHYECKUE HCCIICOBAHUSI TIO3BOJISIT BBISIBUTH CYOKITMHHYECKUE (DOPMEI
NaTOXMMUU OOMEHa BEIECTB, a 3HAYUT U oOecreyuTh YPPEKTHUBHYIO €€ MPOPMIAKTUKY U
TEpanuio, TMOCKOIBKY MapKepHO OOECIeYMBAOT JAMAarHOCTHKY Ha pa3HBIX JTarax
KHU3HECATCIIPHOCTH  KMBOTHBIX. Takue TecThl JOJKHBI COCTAaBUTh OCHOBY  JUIA
JMCTTAHCEPU3AIUN  CEIIbCKOXO3SHUCTBCHHBIX  XKMBOTHBIX,  OCOOCHHO B  KPYIHBIX
CHeUATU3UPOBAHHBIX XO35SHCTBAX.

Wrtak, mnpoOiemMbl THUTaHUS WPEACTABISIOT COOOM KOMIUIEKC TPOOJIEM CEIbCKOTO
XO03sCTBA, pemarb WX CIeAyeT B E€AMHCTBE C JAPYrUMH oOTpacisMu. Bmecte c Tewm,
HE00XO0/IMMO YYUTHIBATh, YTO 3TAIl MUTAHUS B METAabO0JIM3ME HAMPSMYIO 3aBUCUT HE TOJBKO OT
MIOJTHOIICHHOCTH KOPMOB, HO M OT (HU3HOJIOTMYECKHX M TATOJIOTUYECKUX COCTOSIHHA
KeNyJOYHO-KUIIEYHOTO TPAKTa, MOJHKETYI0YHOM JKeIe3bl U MEeUYEHH.

210



THE NUCLEOPROTEIN MOLECULAR DIVERSITY OF FOX AND
RACCOON DOG RABIES VIRUSES IN LITHUANIA
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Raimundas LeleSius, Modestas Ruzauskas

Veterinary Institute of Lithuanian Veterinary Academy, Lithuania,
direktorius@Ivavi.lt; dainzien@yahoo.com

ABSTRACT

The present study was done to determine the molecular epidemiologlyied virus (RV) in
Lithuania wildlife. The 28 red foxes and raccoon dogs RV isolatésban collected during the
2005-2006 period and came from different Lithuanian districts. In orderéstigate the roles of
the host species and geographical distribution correlation with malegpidemiology of RV
viruses, a 400 bp region of the nucleoprotein gene was sequenced and cavithafBdEuropean
virus isolates. Phylogenetic analysis revealed that thesfexd raccoon dogs RV isolates from
different part of Lithuania were closely associated, belongedRY genotype 1 and show
significant bootstrap support inside the North East Europe (NEBJpgof rabies virus.
Phylogenetically the foxes RV isolates from Central andstn Lithuania were clustered
together with the same isolates from Poland. The raccoon dogsdtes from North and
Eastern part of Lithuania exhibited 97.7-99.0% nt identity to prewqusblished sequences from
Estonia, Latvia and Russia. The data obtained here show the cotecalf geographical isolation
and limitation for the genetic clustering and evolution of thigiesa virus and also help in
predicting its distribution from rabies-affected to rabies free are&ag imulti-host scenario.
KEY WORDS: Lithuania, rabies, molecular epidemiology

INTRODUCTION

Advances in molecular epidemiological methods over the past 15 lyaae resulted in an
increase in genetic data on rabies viruses (RV) circulaiing range of host species in a
worldwide. The main focus of molecular epidemiology studies oalyasses is the nucleoprotein
(N) gene, which was chosen for several reasons including teetiefiness of their region for
genotyping and evolutionary analysis (9). More recently, the lawugebers of partial N gene
sequences available in various databases have facilitated dietails, host, geographical and
temporal comparisons (7; 12). Johnson e al, (6) provide further ingigbt®pidemiology of
rabies in Southeast Europe with evidence for the role of both domedtgykyatic canine species
for the spread and maintenance of the disease across borders.régsimg quantity of rabies
sequence data is now available for regions of Eastern Europe,ryprasaa direct result of
successful collaborative programmes. However, rabies moleculatengipiogy remains
uninvestigated in large areas of Europe including countries asuBelathuania and the Ukraine,
making it difficult to understand the dynamics of viral dispersiaod host adaptation fully (13).
Only one dog rabies virus isolate sequence (1992) from Lithuansaus@d in rabies virus
phylogenetic analysis (3). In contrast, rabies virus isolata® Latvia, Estonia, Poland and
European part of Russia (18; 12; 15; 10) were used in phylogenetisemaf rabies virus
genotypes correlation with geographical distribution and specificshadaptation. Consequently,
the molecular typing methods are playing an increasingly iraporble in the understanding of
rabies host and geographical distribution in Lithuania.

The main objective of this work was to characterize the gepedjerties of the field rabies
viruses isolated in the Lithuania during the 2005-2006 period, by uswegse transcriptase-
polymerase chain reaction (RT-PCR) and partial N gene sequencessanaly
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MATERIALS AND METHODS

28 Lithuanian RABYV isolates (red foxes (n=10), raccoon dogs (nob&ijned from brain
samples received from the National Veterinary Laboratoryewi@gnosed as rabies-positive by
the FAT and the MIT (2) were used in this study. The isolates had beectedlturing the 2005-
2006 period and came from different Lithuanian districts. For mole@gdalemiological study
isolates were analysed together with reference to GenBankneeguef the rabies virus isolates
from various regions of Eastern, Central, and Northern Europe includengdarest regional
Lithuanian neighbours. Total RNA was extracted from infected biampkes using the TRIzol
method (Invitrogen, Life Technologies, MD, USA) following the mfacturer's
recommendations. RT and PCR were performed according to Amexigla(1) and, with primer
set N12 (5-GTAACACCTCTACAATGG-3, nucleotides 57-74) and N8 (5-
AGTTTCTTCAGCCATCTC-3', nucleotides 1585-1568), according to thed®dins sequence.
PCR was carried out in 50 volumes containing qul of extracted RNA and the following
reagents: ol 10x PCR buffer (Fermentas), 5 ul Mg@25 mM, Fermentas), @ dNTPs (10 mM,
Fermentas), 5 pmol of each outer primers N12 and N8ul0(2.5 U) Tag DNA polymerase
(Fermentas), 0.2kl (10 U) RNasin (Promega, Madison, WI, USA), and 0.5 pl (100 U)LMM
reverse transcriptase (Life Technologies). The tubes werestitgacted to the following cycle
parameters: £Z for 30 min, 98C for 5 min, and then 35 cycles at°@4for 40 s, 56C for 40 s,
and 72C for 1 min.

Nested PCR was carried out with primers N53 (5-GGATGCCGAGATTGTAT-3,
corresponding to bases 73-92 of the PV sequence) and N55  (5-
CTAAAGACGCATGTTCAGAG-3, corresponding to bases 491-472 of the BYusnce). For
the nested PCR as a template was usedo? PCR | product and following reaction mixtureub
10x PCR buffer (Fermentas), 5 pul Mg@25 mM, Fermentas), gl dNTPs (10 mM, Fermentas),
20 pmol of each nested primers N53 and N55,u0.2.5 U) Taqg DNA polymerase (Fermentas).
The tubes were then subjected to the following cycle parasn&&C for 3 min followed by 35
cycles at 94C for 30 s, 60C for 30 s and 7 for 40 s. A single extension step ofZ2for 10
min completed the amplification process. The nested PCR resulted a final ampécthiyd.

Prior to sequencing, the PCR products were elctrophoresed on 1.50%eagel. The DNA was
recovered using Nucleospin Extract 1l kit (Macherey-Nagel Gm@drmany) following the
manufacturer's recommendations. Gel purified PCR products were sgdguenced using the
BigDye™ Terminator Cycle Sequencing kit (v2.0, Applied Biosystems, Fostgr@A, USA) and
the ABI310 genetic analyzer (Applied Biosystems). Sequences of both strahdsatleoprotein
N gene products were determined using the same primers as arsdfef nested PCR
amplification. The obtained sequences were assembled by usingaSeofdgram (Laserge,
program package, DNASTAR, Inc., Madison, USA). Clustal W programmme fMegAlign
Lasergene program package was used for sequence alignmenymgdpétic analyses. For boot
strap analyses was used neighbour-joining (NJ) algorithm from Etge Workbench 3.2.3
program package (CLC bios A/S, Denmark).

RESULTS AND DISCUSSION

Based on the simplest form of analyses, examination of percentetgotide identity, a
phylogenetic analysis of obtained sequences from differerg phttithuania revealed that all 28
rabies virus isolates were closely related and had high igdemtiong themselves (97.7-100.0%
nt). All of the RV isolates from red foxes clustered togethith whe 99.5-100.0% nt identity,
whereas identity among the raccoon dogs sequences was 98.8-100.0Prespiective of
geographical distribution of RV isolates. Previously published Lithuanaidies sequence 9345LT
(dog, 1992) also showed very close phylogenetic relationship to newly obtained i&fafe39.0
% nt identity). The phyligenetic relationships between LithuanianigtVates and those from
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neighbouring countries for the 400 bp region of N-gene are show, tHakesdRV isolates from
Central and Western Lithuania were related (98.5% nt identiiy) foxes RV isolates from
Poland (96152POL, 1995 and 9634POL, 1987). The raccoon dogs RV isolates from North and
Eastern part of Lithuania exhibited 97.7-99.0% nt identity to previqushyished sequences from
Estonia (9339EST, 1991), Latvia (9904LV, 2003) and Russia (RV309RUS, RV245RUS, 2004).
The phylogenetic analysis of Lithuanian isolates in the present study showgtetheould not be
subdivided according to geographical location or host distribution. Al lnghuanian sequences
were well supported from the other group of rabies viruses, whichdjasodates from different
parts of Europe, with bootstrap support of 96%nt. All sequences fromediffparts of Lithuania
belonged to RV genotype 1 and show significant bootstrap support insideineBdst Europe
group of rabies virus (NEE) group described earlier by Bourhy or McElhinnéy{3,3).

The North East Europe (NEE) group was represented by RV msdiate Western Russia,
Finland, Estonia, Latvia, Lithuania, Poland and Slovakia. Polish RV stkmieng to four
different phylogenetic groups and two are dominant. Their geogrdp$pcaad is strictly
dependent on the geographical barrier of the Vistula River. The N&ikp gs limited to the
Eastern side of the river and the Central European (CE) R\éech&as been isolated mainly in the
West and South of Poland — on the west side of the Vistula River IlNorth the NEE
distribution is limited in Northwest Russia, Estonia and Finland evii®y isolates is closely
related to non-Arctic European RV lineages (4). The majoritysolates within NEE group
originated from both raccoon dogs and red foxes. This indicateshikatariant is equally well
supported by both reservoir species or that it represents agernéiotype for raccoon dogs
(12).

The epidemiological analyses, laboratory studies, and modellgggsted that the recent rabies
epizootic in Western Europe was propagated and maintained gla species, the red fox
(Vulpes vulpes but his is not necessarily true for Eastern and Northern Eusbygee arctic foxes
(Alopex lagopus and introduced raccoon dogslyctereutes procyonidesare implicated in
sustaining the chain of infection (19). The rabies cases in red fte@eased since 1994, but at
the same time, raccoon dog rabies has increased in NorégriE&strope and more than doubled
in the Baltic States: in 2005 the largest number (599) of raccoomathogs cases was found in
Lithuania, more than the 533 cases found in foxes; in 2006 — 987 rabiesncasesoon dog,
which was 300 cases more than the number found in foxes (11). The involvefnemb
competent rabies vectors can substantially alter the epidemiabdlje disease. Foxes and
raccoon dogs provide a larger reservoir for the virus. Even if the pmpuliensity of a single
species is below the threshold for a sustained outbreak, the dehglig combined vectors
community might be sufficient (5). Moreover, behavioural differencethefvectors might alter
transmission spatially or temporally, and might affect transioniswithin species (e.g. due to
different social behaviour) or between species, although cresgesptransmission is poorly
understood. With respect to the hibernation of raccoon dogs, an imposizett das to be
considered: the pathogenesis of the disease might be changedorfRa@uog hibernation was
assumed to affect both incubation and transmission. Effectively, mdhbel, hibernation impedes
all transmission with raccoon dog’s involvement during winter. Atstme time, the animals
cannot fall ill. Thus the incubation period is prolonged until spring @6)vever, the hibernation
of raccoon dogs depends on climatic condition. Warmer winter could redstep raccoon dogs
hibernation, as recent observed in Lithuania and even Southern FinlandinAgsgperature can
directly correlate with length of growing season and higher patipual density (8). The model
results showed that in rabies-free regions, contingency contraéb liake into account the spread
of rabies in a community of vectors — in this cases foxes andaadogs. Vaccinating foxes give
some protection, but is effective only if the density of racoon dogsel area is low (17). For this
reason, it is vital to take raccoon dogs into account for futureig of rabies control in Europe.
Not only because raccoon dogs have become more important in exatieg zoonotics, but
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because they pose an additional potential complication following ititeogiuction of this disease
to rabies-free areas (16).

CONCLUSION

Our present study suggest that the Lithuanian RV and others NEE group Rasisalght have
been evolved from the same progenitor and also indicate that thigoinfeycle of RV in this area
tends to be maintained endemically. Molecular epidemiological ftatacountries such as
Lithuania is essential in gaining a greater understanding of takwariants responsible for the
rabies epizootics which continue to pose a threat to public health oraunity of vectors — red
foxes and raccoon dogs — strongly enhances the risk of rabies in m@nparthe disease in a
single vector. The raccoon dog may represent reservoir for the NEE RV grahphaportant role
in its Western spread circulation.
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