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Concentration of immunoglobulins in milk is very important factor for ptotection of udder health. Most
important fraction is immunoglobulin G, subclass G1. Its concentration varies between different lactation stages
and has highest value in pre-drying period. In our paper we examined concentration od IgG in milk serum in
different lactation period and bacteriological findings. Highest concentration was in in pre-drying period
(29.64 g/L) and lowest was in early lactation (9.13 g/L). Also quarters with no bacteriological findings had higher
values of IgG (39.32). The lowest concentration of immunoglobulin G was in samples where Staphylococcus
aureus and Streptococcus agalactiae were isolated.
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Introduction. In defense of the mammary gland from mastitis pathogens secretory immunoglobulin
fraction plays an important role (Sordillo et al., 1997; 2002). Immunoglobulins express their function through
complement activation, bacterial opsonisation and agglutination and contribute to inactivation of pathogens
or reduce intensity of infection (Lilius and Marnie, 2001). In bovine colostrum and milk the most important
immune component is immunoglobulin G, which is divided into two subclasses IgG1 and 1gG2. In addition to this
there are also lower concentrations of IgA and IgM (Blakeslee et al., 1971; Butler et al., 1971). IgG1 subclass
has the highest concentration in bovine colostrum and milk (80% of the total immunoglobulin G) which originate
from blood as secretory component (Quigley, 2001) (Table 1.). The other classes of immunoglobulins in
colostrum and milk are synthesised in plasma or epithelial cells of the mammary gland (Watson, 1980). The
concentration of immunoglobulins in milk and colostrum varies considerably in different stages of the production
cycle of the cow. Dry period is a stage when there is accumulation of immunoglobulin in mammary glands
(Gapper et al., 2007). In addition to the stage of lactation, the presence of mastitis pathogens in the mammary
gland has a certain effect on the concentration of immunoglobulins as well (Bobo$ and Vidi¢, 2005; Korhonen et
al. 2000).

Table 1 — Immunoglobulins in bovine colostrum and milk*

) Concentration mg/mL % of total immunoglobulins
Immunoglobulin
Colostrums Milk Colostrums Milk
IgG1 47.60 0.59 81.0 73.0
1gG2 2.90 0.02 5.0 25
IgA 3.90 0.14 7.0 18.0
IgM 4.20 0.05 7.0 6.5

* From Butler (1973)

The aim of our research was to investigate effect of lactation stage and different bacteriological findings
from cows udder on immunoglobulin G concentration in bovine milk and colostrums, and compare the impact
of these two components.

Materials and methods. The experiment was conducted on a dairy farm of Holstein-Friesian breed.
Following the production cycle, milk samples were taken from cows in the pre-drying stage and from cows
in early lactation period. Double samples were taken aseptically from the udder quarters for bacteriological
analysis and for determination of IgG concentration. Bacteriological processing of samples was carried out
by seeding on the nutrient medium with aerobic cultivation in the laboratory of Microbiology, Veterinary Institute
“Novi Sad”. Determination of IgG concentration in milk serum was performed in the laboratory of food hygiene,
Department of Veterinary Medicine, Novi Sad, using the RID plate manufactured by “INEP "Zemun. In total
32 quarter milk samples were examined, 23 from cows in pre-drying stage and 9 samples from cows in early
lactation period.

93


mailto:bobos@polj.uns.ac.rs

BETEPUHAPHA MEQWULIMHA eunyck 99, 2014 p.

Results and discussion. Results of immunoglobulin concentration measuring are shown in Table 2,
indicating that quarters with no bacterial growth had higher immunoglobulin concentrations in compare to those
with proven bacterial growth. These findings are in accordance with legations of Korhonen et al. (2000). From
Table 2 it can also be seen that there is significant divergence between immunoglobulin concentration
in different lactation stages. In milk serum taken in early lactation immunoglobulin concentrations were much
lower than in those taken in pre-drying period. Average value in early lactation was 9.13 g/L and in pre-drying
period it was 29.64 g/L. These finding correspond with Krol et al (2010). The lowest concentration
of immunoglobulin G was in samples where Staphylococcus aureus and Streptococcus agalactiae were isolated
which corresponds with findings of Kocina et al. (2012).

Table 2 — Concentration of IgG in cows with different bacteriological findings

IgG concentration g/L (mean value)
Group
Pre-drying stage Early lactation period
| 15.23+12.53 3.86
Il 34.42+19.49 5.83+2.14
1] 39.32+19.91 11.11£18.77
Mean value 29.64+19.66 9.13+15.16

Group I: Staphylococcus aureus, Streptococcus agalactiae. Group II: Coagulase- negative Staphylococci, Truperella
(Arcanobacterium) pyogenes, Streptococcus dysgalactiae. Group Ill: No bacterial growth

Table 3 — Minimal and maximal IgG concentrations in cows with different bacteriological findings (g/L)

Pre-drying stage Early lactation period
Group
min. conc. IgG max. conc. IgG min. conc. IgG max. conc. IgG
| 2.43 40.04 3.86 -
Il 5.75 59.04 431 7.34
1] 7.62 60.48 1.05 48.77

Minimal 1gG concentration was found in infected udder quarter in amount of 2.43 g/L, while maximal
concentration was in quarter without bacterial growth (60.48 g/L).

Conclusion. The highest concentration of immunoglobulin G was in pre-drying stage and in udder
quarters without bacterial growth (60.48 g/L), while the lowest concentration was in samples where
Staphylococcus aureus was isolated (3.86 g/L).
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BMNAMB NMEPIOAIB NAKTAULII TA BAKTEPIONOrNYHOI 3ABPYAHEHHOCTI
HA KOHLIEHTPALIIO IG G Y CUPOBATLI MOJIOKA KOPIB

CrtaHko ®. Bo6ow, AHHamapis J1. Fandi, Miogpar 3. PagiHosuu, Mapis 1. MNainy
Bigain BeTepuHapHoi MeauumHu, hakynbTeT CinbCbKOro rocnogapcraa,
YHiBepcuteT m.HoBuin-Cag, m. Hosun Cag, Pecny6nika Cepbis,

3opaH P. Pawuy
HaykoBui BeTepuHapHui iHcTuTyT "HoBun-Cag", m. HoBuii-Caa, Pecnybnika Cepbis

KoHueHnmpauisi iMmyHoarnobyniHie 8 mornoui € Oyxe eaxiusuMm ¢hakmopoMm Orsi NidmpuMKu 300p08's
gumeHi. HatizonosHiwa pakuis — ue imyHoznobynin G, nidknac G1. Wozo KoHueHmpauis 8apitoemscs
8 pi3Hinepiodu nakmauyii i Mae  Haubinbwe 3Ha4YeHHs 8 nepedcyxocmilHulnepiod. Y Hawili  pobomi
mu docnidxyeanu KOHUeHmpauiro onmuyHoi winbHocmilgG 6 cuposamui Mosoka 8 pi3Hi nepiodu nakmauii ma
bakmepionoziyHy 3abpydHeHHicmb. Halisuuwja koHuyeHmpauis 6yna e nepedcyxocmiliHul nepiod(29,64 a/n)
i HalHUXYa — 8 nepiod paHHbOI nakmauji (9,13 a/n). Takox donibe3 6bakmepionoaiyHux 3abpydHeHb Masnu binbuw
8UCOKi 3Ha4dyeHHs 19G (39,32). HaliHuxya KoHUeHmpauis iMyHoz2nobyniHy G 6yrna e 3paskax, 8 skux 6yrnu
suseneHi Staphylococcusaureusi Streptococcusagalactiae.

KnouoBi cnoBa: kopoBa, BUM'sl, MONOKO, iMyHOrf100yriH, naToreHu.
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BINMUAHUE YCNOBUW COOEPXXAHUA HA PESUCTEHTHOCTb TENAT

Fapkywa WU.B., NlonoBko B.A., YepHbii H.B.
XapbKoBCKas rocyapCTBEHHasi 300BETEPMHAPHAsA akagemus,
r. XapbkoB, e-mail: zoovet.kharkov@gmail.com

B cmambe npueedeHbl pe3ynibmambl UMMYHOI02UYECKO20 COCMOSIHUSI meniam, codepxxaujuxcs
8 pasHbIX yCIOBUSX MUKPOKIUMama u caHumapHo20 pexuma. MiccrnedoeaHusi 6bIMOMIHEHbI Ha mensmax:
KoHmpornbHas epyrnna XueomHbix codepxanacb 8 yCrogusix b6/IU3KUX K HOPMamueHbIM 8 3002U2UEHeE.
OnbimHasi— rnpu memnepamype 8030yxa— 6,3°C, omHocumenbHoU enaxHocmu - 82,0+6,2 %, obwel
bakmepuarnbHolU obcemeHeHHOCMU 8030yxa Mukpoghsiopol — 61,8+1,8 muc. KOE/mM3. OueHka napamempos
MUKPOK/IUMama rnpoeoousiu no memoodukam, fMpuHamsbiM 8 300zauaueHe (YepHsit H.B., lNpokydur O.f1., 1994).
Knumamudeckoe cocmosiHue U Mopghorioeudeckue riokasamesiu Kposu oueHusanu o KoHOpaxuHy W.I1.
ucoas., 2003 zymoparnbHble rokazamesnu 3awumsl— 6akmepuasibHasi akmueHOCMb ChbIBOPOMKU KpPO8U
(BACK), nusouyumHasi akmueHocmb cbigopomku kposu ([TACK) — 3a Mapkosebim FO.M., HYepHbiv H.B., 1972;
KnemouHbie nokaszamenu — ®AH u ®U - 3a lnaweHko C.U., 1979. BbigeneHo, 4ymo HebrnazornpusmHbie
3002u2UeHUYeCcKUe ycrogusi, obycriogunu y menisam Oernpeccuro, nposierieHue xesyO0o4YHbIX paccmpolicme
82 pasa ebiwe, 0 4YeMm cgudemenbcmgyem KoaghpuuyueHm MeneHbepza. YcmaHO8/MEHO yeHemeHue
2emoroasa, nelKoyumo3 C 303UHO-U JumgoyumoneHuel, cHuxeHue ®AH. YpoeeHb obuwezo berka
8 CbIBOPOMKE KPOBU Mesisim U3 KOHMPOJsbHOU ceKkuyuu bl 8biwe no cpasHeHuro ¢ onbimHol Ha 10,1 % e 30 —
OHesHOM go3pacme, 8 60 — dHesHom Ha 8,1 % (p<0,05), a codepxaHue 2r00yIUHO8 COOMBEMCMEEHHO —
27,1£0,63 e/n ma 28,0+0,66 2/n.; BACK y menam u3 onbimHol cekyuu Ha 30 — cymku docmuena 3HaqyeHusi
56,4+1,2 %,10 — cymku — 67,5+1,4 %,4ymo 3HadumersibHO 8bille, YeM 8 KOHMpOsibHoU. B cbisopomke Kposu
menam colepxawjuxcsi 8 HebrnazonpusmHbIX ycroeusix, codepxaHue UMMyHoarnobynuHog 6bino Ha 11,4 %
HUXKe 10 cpasHeHUI0 C aHanoau4YHbIM riokazamesiemM u3 nepeoli cekuuu.

KnioueBble cnoBa: TensTa, pe3avcTeHTHOCTb, MukpoknumaT, BACK, JIACK

BblpawmBaHne 3400pOBOro MOMOAHSIKA, €ro COXPaHHOCTb — OAHa W3 rMNaBHbIX NPOOMEM WHTEHCUBHOIO
XnBoTHoBoAcTBa [1, 3]. MNagex Tendat yacTo CBfA3aH C HapylleHWeM FUrMEeHUYECKUX YCMOBUW codepXKaHus
(HM3kas TemnepaTypa W BbiCOKash BIaXHOCTb BO34yxa, OakTepuanbHasi 3arpsi3HEHHOCTb, BbICOKast
KOHLUeHTpauusa BpedHbiX rasos) [2, 4]. CornmacHo peunctsytowmux BHTI ckoToBogveckux npeanpuatui
B TENSATHUKAX NpedycMOTPeHbl  crnefylowue  napaMmeTpbl  MUKpoknuMmara: Temnepatypa 18-20 °C,
OTHOCUTEenNbHas BNaxHoCcTb — 65—70 %, ckopocTb ABxkeHus Bosayxa 0,2—0,3 m/c, KOHLUEeHTpaLums amMmnaka — o
15 mr/m® , Auokcupa yrnepoga — He Bbiwe 1,5 n/M3, KonmyectBo Mukpodnopsl — 20—30 Thic. KOE/M® BO3ayxa
[5, 6]. HecobnogeHne ykasaHHbIX YCrOBUM BegeT K nposBneHuio y 75-90 % TenaT 3aboneBaHui OpraHoB
ObIXaHVs U MUWEeBapeHnsi, MMNOBUTAMUHO3a, MMMYHHOro ageduumTta. Bmecte ¢ TeM cnegyeT ykasaTtb, 4TO
KOMMIEKCHbIX MCCNeaoBaHW O BIIMAHUM CTPECCOBLIX (DaKTOPOB OKpYXatoLLel cpefbl Ha OpraHM3M MOJTOAHSKa
TenaT HeJoCTaTO4YHO.

Lenb wuccnegoBaHMW. MV3y4nTb BnMsSiHUE CTPECCOBbIX BO3LENCTBMIA  abMOTUYECKMX haKTOpOB
Ha Pe3nNCTEHTHOCTb, POCT U pa3BUTNE TEMNAT.

Metonbl 1 maTepmanbl. ViccnegoBaHuss npoBedeHbl B OBYX CeKUMsIX kopoBHuKa. [lepBasa cekuums
(koHTponbHas) npeaHasHadyeHa Ansa Tenat 7-14-30-gHeBHoro Bo3pacTa. Btopasa cekumsa  (onbiTHas)
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