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ABSTRACT

The aim of this research is to find out morphometric indices of the small and large
intestine of the ostrich chicks from the 38™ day of embryonic development to the age of
60 days. Forty-two individuals of African ostriches of both sexes bred on the ostrich
farm Ozolini AB, Jekabpils region, Latvia, were used in the present research; 6 of them
were embryos at the 38" day of incubation, and 36 chicks — 1, 3, 7, 14, 30 and 60 days
old, 6 individuals in each group.

The absolute total weight, the absolute and relative weight of the small and large
intestine separately were estimated, as well as the absolute and relative intestinal length
was measured.

The absolute total weight of intestines in chicks from the 38th day of embryonic
development to the age of 60 days increases 67 times, i.e. from 8.81 + 1.00 g to 593.64
+ 82.66 g. The relative intestinal weight increases linearly up to 30 days of age, while at
the age of 60 days a significant decrease of the relative intestinal weight is observed.
The total length of intestines in ostrich chicks from the 38th day of embryonic
development to the age of 60 days increases 6.7 times, i.e. from 1188 + 67 mm to
7947.00 + 773.67 mm. With the increase of the age of ostrich chicks, the relative length
of the small intestine tends to decrease, the relative length of the large intestine, in its
turn, tends to increase.
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IEVADS

Zarnu uzbiive majputniem detalizEti petita jau pagajusa gadsimta vidi, tacu par
strausa zarnu traktu, Ipasi par zarnu attistibu ontogenéz¢, ir saméra maz pétjumu.
Afrikas strausam (Struthio camelus var. domesticus), zarnu trakta anatomiskaja uzbiive
vérojama virkne biitisku Tpatnibu, kas saistitas ar S§is sugas dabigas izplatibas areala
klimatiskajiem apstakliem (tuksnesis) un saméra augsto kokskiedras Ipatsvaru bariba
(Sales, 2006). Salidzino§i ar citam putnu sugam strausveidigajiem putniem raksturiga
labi attistita resna zarna, kas pieauguSam Afrikas strausam veido apjomigako dalu no
kunga-zarnu trakta (Bezuidenhout, 1993; Fowler, 1991; ITopuecky, 2007) un, ka
zinams, Ipasi resnajai zarnai ir svariga loma kokskiedras fermentacijas procesos.

ST pétjuma merkis ir noskaidrot strausa calu tievds un resnds zarnas
morfometriskos raditajus no 38. embrionalas attistibas dienas Iidz 60 dienu vecumam.
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MATERIALS UN METODIKA

Petijuma izmantoti 42 strausu ferma ,,Ozolini AB” (Jekabpils rajons, Latvija)
audzetu Afrikas strausu abu dzimumu Ipatni no tiem sesi embriji 38. inkubacijas diena
un 36 cali 1; 3; 7; 14; 30; 60 dienu veci, katra grupa attiecigi pa seSiem ipatniem. Pirmas
3 dienas péc iz8kilSanas cali atradas SkilSanas skapi. Sakot ar Cetru dienu vecumu putni
uzturgjas apsildama boksa ar smilSu gridu un Saja vecuma uzsakta to €dinaSana ar
komercialo strausu calu baribu Strus Premium - Strus 1. Bariba un tdens tika
nodrosinati ad libidum.

Pirms eitanazijas attiecigas vecuma grupas (7; 14; 30; 60d) putni tika 12 stundas
badinati. P&c tam tie tika narkotizéti izmantojot 0.5ml - 10% ketamina un 0.5 ml - 2%
ksilazina Skiduma intramuskularu injekciju un tad eitaniz&ti izmantojot 0.5 ml - 20%
pentobarbitala intrakardialu injekciju. P&c eitanazijas katrs putna likis tika nosverts
izmantojot elektroniskos svarus Kern 442-512N (+ 1g) un secéts, talakai izmeklésanai.

Noteicam zarnu kop€jo absoliito masu, ka ar1 tievas un resnas zarnas absoliito masu
izmantojot svarus Kern EW 420-3 NM (+ 0,01g) un attiecigi aprékinot relativo zarnu
masu (attieciba pret kermena masu). Pirms svérSanas organu saturs netika evakuéts.

Zarnu garuma noteikS$anai izmantots lentmeérs (=1 mm). Zarnu relativais garums tika
aprekinats attiecinot konkrétas zarnas garumu pret kop€jo zarnu trakta garumu.

Petijums veikts Latvijas Lauksaimniecibas universitates Veterinarmedicinas
fakultates Prekliniskaja institiita. Petijjuma iegiitie dati statistiski apstradati izmantojot
SPSS 11.5 programmu. Katram raditajam aprékinata vid&ja aritmé&tiska vertiba un
standartkluda. Lai salidzinatu vid€jos raditajus starp vecuma grupam izmantojam
daudzfaktoru dispersijas analizi ANOVA.

REZULTATI UN DISKUSIJA

Tievas un resnas zarnas absoliitas masas pieaugums pirmajas dienas péc iz8kilSanas
saméra [ens, taCu strauj§ masas kapums konstatéts peéc 3 dienu vecuma sasniegSanas.
Saja vecuma tiek uzsakta calu &dinasana. Kopgja zarnas masa pétitaja perinatalas
ontogenézes perioda strausu caliem palielinas 67 reizes (tas ir no 8.81 + 1.00 g —
38.embr. attistibas diena lidz 593.64 + 82.66 g — 60. diena), bet zarnu trakta garums
pieaug 6.7 reizes (tas ir no 1188 + 67mm — 38.embr. attistibas diena Iidz 7947.00 =
773.67mm - 60.diena.). Biitiskakais masas pieaugums konstatéts starp 3 un 14 dienu
(p<0.05); 7 un 30 (p<0.01) un 30 un 60 dienu (p<0.001), bet butiskakais garuma
pieaugums starp 7 un 14 dienu (p<0.05); 14 un 30 dienu (p<0.05) un 30 un 60 dienu
(p<0.01).

Nosakot tievas zarnas absolito un relativo masu konstatg§jam, ka 38.
embrionalas attistibas diena tievas zarnas masa vidgji ir 3.01 + 0.39 g, un tas veido 0.33
+ 0.04 % no kermena masas. 1z8kilSanas diena Sie raditaji bija pieaugusi attiecigi lidz
5.81 +0.45g un 0.70 + 0.08 % (1.un 2.att.).

Tievas zarnas absollita masa turpina lineari pieaugt visa pétitaja ontogenézes
perioda. Starp 30. un 60. dzives dienu ta palielinas 2.5 reizes (p<0.001) un sasniedz
182.1 +28.6 g (1. att.).
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1.attels. Strausa calu tievas (TZ) un resnas zarnas (RZ) absoliita masa (g£SEM) no
38.embrionalas attistibas dienas lidz 60 dienu vecumam
Figure. 1.The absolute weight (g+SEM) of the small intestine (SI) and large
intestine (LI) in ostrich chicks from the 38" day of embryonic
development to the age of 60 days

Péc vairaku autoru pétijjumiem tievas zarnas relativais svars 3 dienu vecuma
strausiem sastada 2.1%, 72 dienu vecuma 4.2 % (lji et al., 2003), bet picaugusam
putniem 1.06 % (ITopuecky, 2007) no kop€ja kermena svara. Savukart misu pétijuma
iegiitie rezultati uzrada tievas zarnas relativas masas linearu picaugumu lidz 30 dienu
vecumam (skat. 2. att.), kad ta sasniegusi savu maksimumu un sastada jau 4.91% + 0.37
% no kermena masas, pie kam visstraujakais pieaugums verojams tiesi starp 7 un 14
dienu dzives dienu (p<0.01). Salidzinot ar trisdesmito dienu, 60 dienu vecuma strausu
caliem konstatéta tievas zarnas relativas masas samazinasanas lidz 3.79 + 0.14 % no
kermena masas (skat. 2.att.)
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2.attels. Strausa calu tievas (TZ) un resnas (RZ) zarnas relativa masa (% + SEM)
no 38. embrionalas attistibas dienas Iidz 60 dienu vecumam
Figure 2.The relative weight (% + SEM) of the small intestine (SI) and large
intestine (L1) in ostrich chicks from the 38" day of embryonic
development to the age of 60 days
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Broileru caliem 35 dienu vecuma tievas zarnas relativais svars sastada vairs tikai
2.89 + 0.141% no kermena masas (Awad et al., 2009), bet savu maksimumu tas
sasniedz jau 6 dienu vecuma (Uni et al., 1999).

Analizgjot tievas zarnas kop&jo garumu konstat&jam, ka 38. embrionalas attistibas
diena tas ir vid&ji 509.2 £+ 24.13mm, jeb 43.4 £+ 2.04 % no kopgja zarnu garuma (skat. 3.
un 4. att.). Strauja zarnas augSana garuma sakas péc izSkilsanas, kad 7 dienu vecuma tas
garums jau dubultojies un sastada 1001.7 £ 65.52 mm, jeb 38.4 £ 1.10% no kopgja
zarnas garuma.
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3.attels. Strausa calu tievas un resnas zarnas garums (mm=SEM) no
38.embrionalas attistibas dienas lidz 60 dienu vecumam
Figure 3.The length (mm+SEM) of the small and large intestine in ostrich chicks
from the 38" day of embryonic development to the age of 60 days

Tievas zarnas garuma ipatsvars (relativais garums) visiem izmekl€tajiem caliem
Vvisas vecuma grupas svarstas no 33.8 + 1.75% 14 dienu vecuma lidz 43.4 + 2.04% 38.
embrionalas attistibas diena un tam novérojama tendence samazinaties picaugot calu
vecumam (skat. 4. att.). Ari Fovlers (Fowler, 1991) konstat&jis, ka tievas zarnas
kopgjais garums pieaugusam strausam ir 512 cm, kas sastada 36% no kopgja zarnu
garuma, bet 30 dienu vecuma attiecigi 37%, kas norada uz relativd zarnu garuma
samazinasanos putnam pieaugot.
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4.attels. Strausa calu tievas (TZ) un resnas zarnas (RZ) relativais garums
(%=SEM) no 38.embrionalas attistibas dienas Iidz 60 dienu vecumam

Figure 4.The relative length (%+SEM) of the small (SI) and large intestine (LI) in
ostrich chicks from the 38th day of embryonic development to the age of
60 days
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Resnas zarnas absoliita un relativa masa 38.embrionalas attistibas diena sastada
attiecigi 5.8 + 0.62g, jeb 0.65 = 0.07% no kermena masas. IzskilSanas diena resnas
zarnas absoliita masa jau gandriz triskarSojusies (14.34 + 1.55g; 1.73 + 0.25%), bet
sakot ar 3. dzives dienu ta pieaug daudz straujak un 14. dienu vecuma ir palielinajusies
9 reizes sastadot vidgji 129.60 + 16.94qg; 12.17 + 1.29% (skat.1. un 2. att.).

30 dienu vecuma resnas zarnas relativa masa sasniedz maksimumu sastadot 13.63 +
0.71% no kermena masas, tacu otra dzives ménesa beigas (60 dienu vecuma) novérojam
batisku relativas masas kritumu (p<0.01). Saja perioda resna zarna sastada 8.86 + 1.08
% no kermena masas (Skat. 2.att.). Resnas zarnas relativas masas izmainas dazadu
vecumu strausu caliem atzim&jusi vairaki autori, ta tris dienu vecuma resnas zarnas
relativais svars sastada 4%, 72 dienu vecuma 19.8% (lji et al., 2003), bet picaugusam
strausam 3.17% (ITopuecky, 2007) no kermena masas, $adu tendenci apstiprina arT miisu
petijuma rezultati.

Lielako dalu no strausu calu zarnu garuma visas vecuma grupas sastada resna
zarna. Ja 38.embrionalas attistibas diena resna zarnas garums (679.50 £ 72.87) tikai
nedaudz parsniedz tievas zarnas garumu, tad 14 dienu vecuma resna zarna jau gandriz
divas reizes (1.9) garaka par tievo zarnu. Saja vecuma tievas zarnas garums (mm)
attiecigi ir 1423.67 + 138.49 un resnas — 2733.17 + 81.85, pie kam &1 attieciba
saglabajas ar1 30 (1.8) un 60 (1.7) dienu veciem putniem (skat. 3. att.)

Resnas zarnas relativais garums pétijuma ieklautajiem Strausu caliem svarstas no
56.58 + 2.07% (38.embrionalas attistibas diena) Iidz 66.15 + 1.76% (14. diena), tacu §Ts
izmainas nav butiskas (statistiski ticamas). Resnas zarnas relativajam garumam
tendence picaugt Iidz ar cala vecuma palielinasanos (skat. 4. att.).

ArT no citu autoru pétijumiem izriet, ka resna zarna ir garakais zarnu trakta
nodalfjums, ka strausu caliem ta piecauguSiem strausiem. Vairaki autori, pétot strausu
calu un pieaugusu strausu loka zarnas morfologiju, kas sastada nozimigako resnas
zarnas dalu, konstat&jusi, ka ménesa vecuma strausu caliem loka zarnas garums sastada
1.6 m, jeb 57% no kop&ja zarnu garuma (Cho et al.,1984; Fowler, 1991), bet
pieaugusiem strausiem loka zarnas garums ir no 11 — 13 m, attiecigi 57% no kopgja
zarnu garuma (ITopuecky, 2007; Skadhauge, 1984; Fowler 1991).

SECINAJUMI

1. Strausu calu kopg€ja absoliita zarnu masa no 38.embrionalas attistibas dienas lidz 60
dienu vecumam palielinas 67 reizes (t.i. no 8.81 + 1.00 g Iidz 593.64 + 82.66 Q).
Zarnu relativa masa lineari pieaug Iidz 30 dienu vecumam, 60 dienu vecuma
noveérojams butisks zarnu relativas masas samazinajums;

2. Strausu calu kopgjais zarnu garums no 38.embrionalas attistibas dienas lidz 60.dienu
vecumam pieaug 6.7 reizes (t.i. no 1188 + 67mm lidz 7947.00 + 773.67mm).
Picaugot strausu calu vecumam tievas zarnas relativajam garumam novérojama
tendence samazinaties, savukart resnas zarnas relativajam garumam ir tendence
palielinaties.
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