
UU Rakst/(1995)1, 47-51 

LIZOCTMA PREPARATU IZLIETOSANA LOPKOPTBA UN 
FAKTORI, KAS IETEKME TO 
FERMENTATTVO AKTIVITATI 

THE USE OF LYSOZYME PREPARATIONS IN 
CATTLE-BREEDING AND 

FACTORS INFLUENCING THEIR ACTIVITY 

P.Andemons, U.Kaullr;t!, V.MI~elsone, L.Vecmuktane 
LLU tf!mljas katedra 

Department of chemistry, LUA 
D.Jonkus 

LLU Dzivnleku audzManas katedra 
Department of animal growing, LUA 

I.Remeze 
Latvijas Med!cinas akademlja 

Latvian Medical Academy 

47 

Abstmct: The article presents an original way how to obtain lysozyme preparations from hen egges. 
Activity of lysozyme abnormally increases in large dilutions. 
In trials with chicken broilers, piglets and calves paste-like additives of lysozyme increased the weight 
up to 6-24 %, as compared to the control group. 
In four laboratory trials crystallic and paste-like lysozyme preparations caused an increase ofT
lymphocytes in chickens ration on account ofT -lymphocytes- helpers, as well as the increase of the 
ammount of B-cells in blood serums. Indexes of skin reaction are higher in comparison with the control 
group and reflect the increase of imunic reactivity of the body on account of T -lymphocytes and 
macro phages of the derm. 
'Y-Qiobuline of blood serum - considerably higher than in the control group. 
Key words: lysozyme, animal nutrition. 

Llzocims lrferments (3.2.1.17.Mukopeptid-N-acetllmuramllhldrolaze), ka.s katallze ~-1.4 sal!u hidrolizl 
mukopollsaharidos un mukopeptidos. Llzocims ledarbojas uz daudzu daZadu mlkroorganlsmu ~unu 
apvalklem (vajak tas ledarbojas uz hltinu) ka pollsaharldaze. 

Kaut ari llzocima preparatl, kas lzdalitl no dafadam lzejvlelam, strukturalllr at~~lrigl, to antlmlkroblala . 
ledarbiba vlsuma lr lidziga. Jaatceras tomer, ka mikroorganlsmu producetals llzocims daudz aktivak 
ledarbojas uz E. col/, neka vlstu olu lizocims. Mlkroblala un dzivnleku organlsma llzocima 
farmakologlsko ledarbibu nevar uzskatit par ldantu. Llzocima preparatus arvlen pla~ak sak lzmantot 
medlcina, veterlnarmedlcina, farmakologlja un partlkas rupnleciba. 

LLU lr lzstractatas valrakas metodes llzocimu saturoou preparatu legu!anal un rekomendacljas to 
lzlleto8anallopkopiba un .putnkopiba (B.S:I.MI1KenbCOHe, 1986; Y.RKaym1HbW, 1987; n.n.AHAepcoH, 
1988; RRflaTB!r'lentc, 1989). Lidz ar to aktuals klust jautajums par llzocima preparatu stabllltatl, 
aktlvltates lzmalr;~am, ledarbojotles daiadiem lnhibltorlem un aktlvatorlem, aktlvltates lzmalr;~am 
daZados atA~alcfijumos, kas llel3 mara letekme ta efektivitatl praktlskaja plelleto8ana. Llzocims pleder 
pie termostabllajiem fermentlem, kas nezaude savu aktlvltatl temperaturas vlrs 90°C, kad cltas 
olbaltumvlelas pllnigl denaturejas, noardotles ta telpiskajam strukturam. 
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L!zocims lr stablls skaba vide (pH rtdz 2). Zemaka pH vide llzocima aktlvltiite pakapenlskl samazlnAs. 
Sarmalna vide llzocima preparatllr mazak stablll, ta lzoelektrlskals punkts atbllst pH 1 0.5-11. Llzoclma 
aktlvacljal neplecleeama nellela NaCI val cltu sarmmetalu val sarmzemju metalu eaju p!edsvaa. 
Paaugstlnatas sals koncentracljas darbojas ka lnhlb!torl. Ka paradija musu noverojuml, NaCI pledevas 
nedrlkst parsnlegt 3 %. No dmdam lzejvielam lzdaffile llzocima preparatl lr at61,drigl ari fermentatlvas 
aktivltates un termostabllltiites zlr;ta (Y.RKaynHHbW, 1982). Komplekslem oastavlem 419 noverojuml ne 
vienmer lr plemerojaml - to ipaAibas lr japarbauda katra atsev~~a gadi]uma. Petot mazlik terrnostabUo 
zcsu olu llzocima preparatu aktivltatl prolongetas ciarbibas masa pie pH 2 un 85°C, tA aktMtiite 
samazlnajas tlka! par 1.3 relzem (no 32 000 v/mg ridz 25 000 v/mg) jeb apmeram tria relzoo mazAk: 
ne~.a termlskl daudz stabllakam vlstu olu llzocimam (no 18 0000 rldz 50 000 v/mg). 

Speclflska lr d&adu organleko sav!enojumu ietekme uz llzocimu un ta aktlvttatl. Fermentu lnhlbi 
l\oncentrets etilsplrta s~idums un It ipa!l d8Zadu l!pidu klatbOtne. Ta 1 % olu e!jae pledeva 96 % 
et!!splrta s~iduma 144 stundu Iaika samazlnaja llzocima fermentativo aktlvitatl par 96.5-98 %, 1 % olu 
elfas splrta Udens ~~iduma- par 60.7 %, 1 % olivu elias pledeva - par 50 o/o, 1 o/o saulespu~u elias 
piedeva - par 37.4% 0f. Ml!~elsone, 1987}. 

1 0 % abolskabes ka ari cltronskabes pledevas nedaudz samazlna)a l!zocima fermentative aktlvltatl, 
bet kada no atkartotajlem lzmeglnajumlem 50 % abolskabes pledeva lzralsija nellelu aktlvltates 
pleaugumu - par 3.4 %. Amlnoekabju klatbatna llzocima aktlvttate pleauga, atsev~os gadi]umos pat 
par 80 % (glutaminskabal). 

Valraku smago metalu sa!u klatbatne nellelas koncentracijas lizocima aktlvltatl pa!!ellnaja. Neparasta lr 
Uzocima fermentativas aktlvltates palleilnaM.nas, preparatu ats~aldot OdenT. Ta, plemeram, 
pakapeniskl s~idlnot un pleckartigi ati~aldot krk':!tal!sko llzocimu 0.5 % NaCI i~iduma summara 
akUvltate pleaug 30.6 relzes (sk. 1. tabulu). 

1. tabula/Table 1 

Llzocima summaris aktlvltates pallellnaianas o~idloot ildeni 
Increase of summary activity of lysozyme by adding water 

Llzocima Plavlenotals Udens Aktlvltate, Summara akttvltate, 
daudzums,mg daudzums, ml vlenibas/ml vlenibas/ml 

Amount of Added amount Activity, Summary activity, 
lysozyme, mg of water, ml units per ml units_~rml 

100 100 437.5 43.745 
100 200 1850.0 370.000 
100 500 13400.0 6700.000 

Pagaldam vel nav noverota stlngra llkumsakanba llzocima aktlvltates pleaugumam atkanba no 
preparata ats!,<a!dijuma. Ferments aktlvltates pleaugumu, to at~~aldot, letekme valrakl blakus faktorl, 
tal skaita, l!zocima preparata tiribas pakape un daZadu cltu vlelu p!emalsijumu daudzums. 

Pazistama llzocima preparatu antlmlkroblala, ka ari lmunomodulatora ledarbiba, attiritus krlstallskus 
preparatus levadot lnjekclju velda. Mas lzme~lnajumos ar ciilam In vhro petijam llzocima A~idumu 
transporte!.anos caur zamu slenlr;tam (lzlletojot otradl apgrleztus zamu preparatus) un konstatejam, ka 
dala llzocima val no ta ats~eltle mazmolekularle pollpeptidl spej parvletotles caur zamu slenlr;\Sm 
aslnis (n.n.AHAepcoH, 1987}. 

Citadi never ari lzskaldrot llzocima satura paaugstina§anos aslnis cillem, kas proporclonala UZQemta 
llzocima preparata daudzumam banoa, ka ari cltu lmunlta.tl raksturojoSo radltaju aslns seruma 
paliellnajumu calu grupas, kas sar;~ema preparata pledevas. 
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LLU ~mljas katedra lzstradatas orlglnalas tehnologijas llzocimaktivu preparatu legQAanal no vlstu olu 
baltuma, nelzdalot to tira veldS. ka ari vlenlalcigl samazlnot trlpsina lnhlbltora un av!dina aktlvltiitl. 
lzveldotl pastvelda (sausnes saturs 50 %, llzocima aktlvltate 2 000 v/g) un sausl llzocima preparaltl 
(sausnes saturs 90 %, llzocima aktlvltate 18 000 v/g) (51.71. flaTBl'teTMC, 1989; Y.s:l. Kaynl'!HbW, 1987). 
Garantetals uzglabaoonas lalks pastvelda preparatam (pie zemam temperaturam 2-5°C) lr 30 dlenas, 
sausajam preparatam - ne mazak par 6 meneAiem. 

Musu laboratorljas un raio8anas lzmeglnajumos republlkas putnu fabrlkas un salmnlecibas 0.1-0.3 % 
pastvelda un 0.015-0.03% sausa preparata pledevas pamatbaribal (re~lnot uz ta sausnl) par 25-30% 
samazlnaja ca1u. slvenu un telu sasllmstibu ar dafadam lnfekcljas sllmibam, ka ari pallellnaja vldejos 
dzivmasas pleaugumus par 6-24 %, salidzlnot ar kontroles grupam. 

Llzocimsaturoou preparatu lzlletoAana ka ban'bas pledeva letelcama tellem plena perloda lidz 2 
meneAiem, slvenlem no 2 ftdz 4 mene!u vecumam un callem ftdz 45 dienu vecumam (n. AtmepcoH, 
1991 ), kad verojams visllelakals efekts dzivmasas pleauguma pallellnajumam, sarldzlnot ar kontroles 
grupam. 

No vistas olas baltuma legatle lizocimsaturoole preparatl neizraisa baribas gremoAanas trakta 
dlsbakterlozl, bet nomac patogenos mlkroorganlsmus un velclna velamas mlkrofloras attistibu (Y.R 
Kaym1HbW,1982). 

lzmeginajuma Vlssavlenibas zlnatnlskas un tehnologiskas putnkopibas lnstltota 1989. gada ar c811em
brollerlem vecuma no 1 ftdz 48 dlenam (1 00 call katra lzmeglnajuma grupa) tlka lzlletotas 0.2, 0.3 un 
0.4 % pee musu metodes gatavotas pastvelda llzocima plsdevas. Llzccima pledevas pallellnaja calu 
saglabaoonos par 2-9 %. Callem-gallislem dzivmasas pleauguma paliellnajums nebija statlski tlcams. 
Calu-vlstiQU organism! labak reageja uz llzocima pledevam - noveroja dzivmasas pleauguma 
pal!elina!anos par 7.7 o/o un baribas pateriQS 1 kg p!eaugumam samazlna~nos par 5-8.8%, saiTdzinot 
ar kontroll. Proteins un tauku sagremo!anas preparatu pledavu letekma pallelinajas par 3.9 un 4 %. 
Saridzinajuma ar kontroll, llzocima saturs asins seruma pallallnajas par 15-22 % un y-globulinu saturs 
aslns seruma palielinajas vairak neka par 30 % (T.OKonenosa, 1991 ). 

Cetros 4o-dienu lzmeginajumos ar callem mas konstatejam, ka lizocima preparatl bariba darbojas ka 
nespeciflski stlmu!atori organisms dabigas rezlstences palielina§anal. lzlletoti ~imlski attiriti, krlstaliska 
llzocima preparati dozejumos 0.002, 0.004 un 0.005 o/o piedevas ka ari pastvelda preparats (llzocima 
aktlvltate 120 v/mg) 0.06 % pledeva calu komblnetas baribas sastava. lzmeglnajuma belgas calu 
aslns seruma noteicam Tun B-limfocitu, T-llmfocitu helperu un supresoru, albumins, globulins (a.,p,y 
frakclju), cirkulejoao imunvielu kompleksu (CIK) saturu un adas reakclju uz ievadito fltohemaglutlninu. 

Sajos meginajumos konstatets (sk. 2. tabulu), ka llzocima preparatu pledevas visos gadi]umos 
palielinaja T-limfocitu kopejo, ka ari T-limfocitu helperu saturu, B-llmfocitu saturu, y-globulinu saturu 
aslns seruma, pastiprlnaja ac:las reakciju uz ievadito fltohemaglutininu (P < 0.05), stimulejOOI 
ledarbojas uz adas makrofaglem (n.n. AHAepcoH, 1991 ). 
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Lizocima pledevu letekme ciilu bariba uz lmunitate3 raditajiem 
Influence of IY.sozyme additives In chickens feed on the Indices of lmmynity 

T-limfocitl, T-llmfocitl, 
Mikropiedevas T-limfocitl, % helper!,% supresorl, % B-llmfocrtl,% 
Mlcroadditives T-lymphocytes, % T-lyrnphocytes, T-lyrnphocytes, 8-lymphocytes, % 

helpers,% suppressors,%' 

M±m p M±rn p M±m p M±m p 

Llzocima pasta 0.06 % 31±0.5 <0.01 26±0.5 <0.01 6±0.6 <0.05 9±2.3 <0.05 
Lysozyme paste 
Bez pledevam • kontrole 25±0.5 - 19±0.2 - 7±0.5 - 7±0.3 -
Without additives - control 
Lizocims krlstaliskais 0.005 % · - - - - - - - -
Lysozyme crlstalllne 
Bez pledevam - kontrole - - - - - - - -
Without additives - control 
Llzocims kristaliskais.0.002% 31±0.5 <0.05 22±0.3 <0.05 9±0.8 <0.05 11±1.9 <0.05 
Lysozyme crlstailine 
Llzocims krlstallskais 0.004% 31±0.5 <0.05 24±0.4 <0.05 7±0.8 <0.05 10±0.4 <0.05 
Lysozyme crlstalllne 
Bez pledevam - kontrole 26±0.5 - 19±0.2 - 7±0.6 - 9±0.3 -
Without additives - control 
Llzocima pasta 0.06% 36±1.0 <0.05 28±1.1 <0.01 8±1.0 <0.05 15±1.1 <0.02 
Lysozyme paste 
Bez pledevarri - kontrole 28±0.5 - 21±1.1 - 7±0.3 - 9±0.5 -
Without additives - control 

L___ 
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2. tabulaffable 2 

Adas reakcija uz 
fitohemaglutinina 

ievadisanu, y-Giobulinl aslns 
nosacitas vienibas serum a 

Skin reaction to Infusion Blood serum 
of phyto- y-globuline 

hemagglutinine, units 
M±m p M±m p 

21±1.0 <0.01 - -

14±1.0 - - -
41±3.8 - - -
28±1.2 - - -

- - - -

28±4.3 <0.05 - -
18±1.9 - - -

- - 27 8.5 

- - 18 6.8 
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