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THE INFLUENCE OF PHOSPHOLIPID-CONTAINING PREPARATIONS
ON THE LEVEL OF IMMUNOGLOBULIN M IN THE SERUM OF BLOOD OF CALVES
DURING THE PERIOD OF FORMATION OF COLOSTRAL IMMUNITY
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The results of application of preparation ““Membranostabil’” and phospholipid-bilayer macrocapsules on the
base of soy-bean lecithin developed by us with the aim of correction of indexes of content of immunoglobulin M in the
blood of newborn calves during formation of colostral immunity is shown. The indexes of content of immunoglobulin M
in the serum of blood of the newborn calves in dynamic were investigated — from birth till the 11*" day of life.

The research was conducted on the three of groups of calves (the control one and two research) of
Ukrainian black and white milk breed with drawing of blood samples from the jugular vein. Immunoglobulins
M were examined by gel electrophoresis in a thin layer of a polyacrylamide gel. Quantitative estimation of
protein fractions was carried out by scanning of the electrophoregrams with subsequent reconstructing of them
graphically and calculating by relative units or area using a computer program.

The results have proved that the preparation ““Membranostabil” and phospholipid-bilayer macrocapsules
based on soy-bean lecithin activate transport of immunoglobulins in small intestine and promote veracious increas-
ing of the content of immunoglobulin M compared to the control group. The content of immunoglobulin M in the
serum of newborn calves in both of the research groups at the age of 6 hours credibly increased and was higher
during the whole period of the research except for calves of the 1% research group at the age of 7 days compared to
the calves of the control group. The dynamic with comparative analysis of content of immunoglobulin M in the serum
of blood between different groups of calves of control and research groups is shown.The increasing of the content
of immunoglobulin M in blood of newborn calves prevents development of digestive disorders in these animals.
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HamionansHuii yHiBepcUTET 610pecypciB 1 IPUPOTOKOPUCTYBAaHHS YKpaiHH,
Bya1. [lonkoBHuka [lotexina, 16, M. Kuis, 03041, Ykpaina

Haseoeni pesynomamu 3acmocyeants pospoonerozo Hamu npenapamy «Membparnocmabiny i ghocgponinio-
OTUWAPOBUX MAKPOKANCYIL HA OCHOBI COEB020 IeYUMuUHY O/t KOPeKyii NOKA3HUKie emicmy imyHoenooyniny M 6 kposi
HOBOHAPOOICEHUX METSAM 8 NEPI00 POPMYBAHHS KOTOCIMPATILHOO0 IMyHImMemy. J{oCioNCeHi NOKA3HUKU GMICIY IMYHO-
enobyniny My cuposamuyi Kpogi HOBOHAPOOICEHUX Mesim )Y OUHAMIYI 810 HAPOOICceHHsL 00 11-00606020 6iKY.

Locniooicenns npogoounu Ha mpvyox epynax meism (KOHmpoib ma 08i 00CHiOHT) YKpAiHCbKOi YOpHO-
PAO0I MOROUHOT NOPOOU 3 8I0OOPOM 6 HUX 3PA3KIE KPOGI 3 sspemHoi éeHu. Pigens imynoenodyniny M oocrioxcy-
8AIU MEMOOOM 2ellb-eleKMPOoPope3y 8 MOHKOMY wapi ROMIAKpuiamiono2o eento. Kinokichy oyinky 6inkogux
@paxyii npoeoOUIU CKAHYBAHHAM eeKMpopopespamu 3 HACMYNHOIO PEKOHCMPYKYIcio ix epaghiuno i obuuc-
JIEHHAM 30 8IOHOCHUMU OOUHUYAMU AOO NIOWLEI0 3 GUKOPUCTNAHHAM KOMN TOMEPHOT NPOSPAMU.

THoxaszano, wo npenapam «Membpanocmadiny i gpocgoninio-6iumaposi MaKpokancyiu Ha OCHOBL COEBO20
JIeYUmuHy aKmugyons MpaHCcRopm iMyHO2N00YIiHI6 8 MOHKOMY KUWEYHUKY | CHPUSIIOMb 8iPOSIOHOMY 3DOCIAHHIO
emicmy iMyHoeno0yniny M nopieHsHo 3 mensimamu KOWmpoabHoi epynu. Buicm imynoenobyniny M y cuposamyi kpogi
HOBOHAPOOIICEHUX MeTistm 000X QOCTIOHUX 2pyn Y 6iyi 6 200uH GipOSiOHO 3PIC T 3ANULUABCS SUUUM BHPOOOBIHC BCHO2O
nepiooy 00Caidy, 3a BUHAMKOM MEAm Neputoi 00CIiOHOL epynu y 6iyi 7 0i0 NOPIGHAHO 3 MEIAMAMU KOHMPOLbHOT
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epynu. Toxazana OuHaMixa 3 NOPIGHILHUM AHATIZ0M GMICHY IMYHO2I00VIHY M 6 cuposamuyi Kposi Midc OKpeMuMu
Spynamu mejism, KOHmMpOIbHOI Ma OOCTIOHUX 2PYA. 3pocmanHs emicnty iMyHo2100yiHy M 6 Kpogi HO8OHAPOOICEHUX
menam € 00HUM i3 (hakmopie, wo 3abe3neyyc npopInaKmuxy po3nadie mpasieHHs y Yyux meapuH.

Kumouosi ciopa: KOJIOCTPAJIBHUI IMYHITET, MOJIO3UBO, CUPOBATKA KPOBI,
IMYHOIJIOBYJIIH M, HOBOHAPOJUKEHI TEJISITA
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B IEPUOJ ®OPMUPOBAHUSA KOJTIOCTPAJIBHOI'O UMMYHUTETA
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HanmoHnansHbIl YHUBEPCUTET OHOPECYPCOB U TPUPOIOTIONE30BAHNS YKPAUHBL,
yi. [TonkoBuuka [lorexuna, 16, r. Kues, 03041, Ykpauna

IIpusedenvl pe3ynvmamsl npUMeHeHUst paspabomanno2o Hamu npenapama « Membpanocmabuny u goc-
PonuUNUO-6UCTONUHBIX MAKPOKANCYT HA OCHOBE COEB020 TeYUumuHa OJisi KOPPEeKYUU ROKA3ameneil CoOepiCans
uMMyHo2no0ynuna M 6 Kpoeu HOBOPOICOEHHbIX Mesim 6 NEPUOO HOPMUPOBAHUS KOLOCMPATbHO20 UMMYHUMe-
ma. Hccredosanvl nokazamenu cooepoicanusi UMMYHO2I00yIuna M 6 cbleopomKe Kposu HOBOPOI COECHHBIX MESM
6 OuHaMuKe om podicoenuss 0o 11-cymoyrnozo eo3pacma.

Hccnedosanust npooounu Ha mpex spynnax meisim (KOHmpoab u 08¢ ONbINHbIE) YKPAUHCKOU YEPHO-NeCpOLL
nopoobl ¢ ombopom 06pasyos Kposu ¢ sipemuot eenvl. Comepxkanne ummyHno2nooynuna M uccredosanu memooom
2eb-211eKMpoghopesa 8 MOHKOM Cloe NOTUAKPULAMUOH020 2eist. Konuuecmeenmyro oyenky benkosvix gpaxyuti npo-
B00WTU CKAHUPOBAHUEM ITLEKMPOPOPeSPaAMM € HOCTEOVIOUIUM PEKOHCIPYUPOBAHUEM UX SPADUYECKU U 8bIYUCTEHUEM
30 OMHOCUMENbHLIMU eOUHUYAMU UTU HAOWAOBIO C UCNOTb30BAHUEM KOMNLIOTEPHOL NPOSPAMMDI.

Tokazano, umo npenapam «Membpanocmabuny u ghocgporunud-ouciotinvle MaKpoKancyvl Ha OCHO8e CO-
€6020 EYUMUHA AKMUBUPYION MPAHCIOPI UMMYHOZT00VIUHO8 8 IMOHKOM KULUEeYHUKe U COCOOCMEYIom 00Cmosep-
HOMY YBETUYEHUIO COOEPICAHUs uMMyHo2no0ynuna M 6 cpagrenuu ¢ mersimamu Konmponwtou epynnul. Cooeporcaniie
ummyHoznooymuna M 6 cvlopomie Kposu HOBOPOICOEHHBIX METSM 00euUx ONbIMHbIX SPYIN 8 803pacme 6 4acos 0o-
CMOBEPHO YEEUHULOCH U OCIAIOCH BLICOKUM HA NPOMISIIICEHUL 6Ce20 NEPUOOA ONbIMA 3 UCKTIIOUEHUeM mesin nep-
6011 ONLIMHOIL 2PYNNbL 6 803PACHE 7 CYMOK 8 CPAGHEHUL C MENSIMAMU KOHMPOTbHOU 2pynnbl. Tlokasana Ounamuxa co
CPABHUMETLHBIM AHAWIUZOM COOEPICUMOL0 UMMYHO2T00VIUHA M 8 Cbi6oponiKe Kposu MexcOy KOHMPOTbHOU U ONbIm-
HbIMU SPYRRAMU Mesim. YeenuueHue coOepiicaniist UMMYHOI00YIuHa M 6 Kposu HOBOPOICOSHHbIX Mesim SGISIeNCs]
OOHUM U3 (haKmopos, Komopwlil 0beCneuusaen NPoQUIAKIMUKY PACCMpPOUCIE NULEBAPEHUSL Y IMUX HCUBOMHDIX.

Kmiouesbie c;108a: KOJIOCTPAJIbHBIN IMMYHUTET, MOJIO3HBO, ChIBOPOTKA KPO-
BU, UMMYVYHOIJIOBYJIMH M, HOBOPOXX/IEHHBIE TEJIAATA

The study of the level of immunoglobu- IgM is more effective in reactions of hemolysis
lins (Ig) in the blood of animals of different class- and bacterial lysis [2]. Ig of class M are crucial in
es, species, and age groups, since their birth, is of the prevention of colipsepsis, and Ig of classes G
great importance for understanding the process- and A — in the prevention of other intestinal in-
es of the formation of the immunological status fections and the neutralization of toxins [2]. Thus,
of the organism during the postnatal period [1]. most researchers the septic form of colibacillosis

The blood of animals contains 2—6 % of of calves connect with the deficiency of immuno-
IgM. This is the first class of immunoglobulins globulin M, and enteritis — with the deficiency of
that appears in the blood of animals after their im- immunoglobulins G and A. Such a role of differ-
munization. Then, in 2-3 days, more intense and ent classes of immunoglobulins should be taken
prolonged formation of IgG and immunoglobu- into account in the development of preventive
lins of other classes begins. IgM and IgG mol- measures, diagnosis, and treatment [10].
ecules are embedded in the plasma membrane of It is very important that [gM is more effi-
B-lymphocytes and are antigen-specific receptors. ciently absorbed in the intestine of animals within
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6 hours after their birth (63.8 %), compared to
IgA (47 %) or IgG (11.19 %). Despite the small
amount of IgM, which is transmitted with colos-
trum to calves compared to IgG, it has a very big
impact on the safety of calves. Thus, according to
some researchers [2], the serum concentration of
IgG in the dead calves was 2.26, IgA — 3.44 and
IgM — 5.74 times less, than in clinically healthy
animals. At the same time, the level of catabolism
of total immunoglobulins in the group of survived
calves was 1.12, and IgM — 4.64 times higher,
than in the group of dead calves [10].

In this connection, the quantitative deter-
mination of individual classes of immunoglob-
ulins, as a method of studying of the state of hu-
moral immunity, is now acquiring a particular im-
portance in determination of the immunological
resistance of the organism of newborn animals.

The purpose of the research was to study
the indices of the content of immunoglobulins of
class M in the serum of newborn calves during
the formation of colostral immunity applying the
preparation “Membranostabil”” and phospholipid-
bilayer macrocapsules based on soybean lecithin
with the colostrum.

Materials and methods

Experimental researches were conducted in
the scientifically-research centre “Velykosnitinske
n.a. O. V. Muzychenko”, and laboratory ones in the
research laboratory of the Department of Therapy
and Clinical Diagnostics of the NUBIiP of Ukraine.
In the experiment calves from the birth till the age
of 11 days were used. Three groups of calves (con-
trol and 2 experimental) were formed, 5 animals in
each one. The calves of all groups were given to
drink colostrums in the amount of 2 L after birth
and then 1.5 L every 4 hours during the first day,
and every 6 hours on the 2" and 3" days of life.
At the age of 4 days, calves were passed to a 3-time
feeding. Calves of the control group received the
colostrum only. Calves of the 1% experimental
group twice, 15 min prior to the first drinking of
the colostrum, and then in 12 hours, 15 min prior
to drinking of the colostrums received per os phos-
pholipid-bilayer macrocapsules of 46.5 nm in size
prepared on the basis of soybean lecithin in a dose
of 5 ml with warm water (t 37 °C).
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Calves of the 2 experimental group twice,
15 min prior to the first drinking of the colostrum,
and then in 12 hours, 15 min prior to drinking of
the colostrums received per os the preparation
“Membranostabil” developed by us on the basis of
soybean lecithin, in a dose of 5 ml with warm wa-
ter (t 37 °C). The preparation “Membranostabil” is
a macrocapsule of phospholipid bilayer of 46.5 nm
in size, which are filled with water-modifying form
of vitamins A — 4000 IU and E — 15 mg.

Drawing of blood samples in calves was
carried out from the jugular vein into the vac-
uum test tubes in 6, 24, 72 hours on the 7" and
11t days of their life.

Immunoglobulin M were examined by gel
electrophoresis in a thin layer of a polyacrylamide
gel with a gradient concentration of 7-18 %, sepa-
rating them by the molecular weight using sodium
dodecyl sulfate (SDS) [3]. Protein zones were
identified using reagent on amino acid — Kumasi
G-250 (Serva), and the molecular weight was
determined using markers of corp. Bioscience
(Amersham), Sweden.

Quantitative estimation of protein frac-
tions was carried out by scanning of the elec-
trophoregrams with subsequent reconstructing
of them graphically and calculating by relative
units or area using a computer program. The total
amount of proteins was taken as 100 %.

Results and Discussion

In the blood serum of newborn calves, be-
fore drinking of the colostrum, the content of im-
munoglobulin M was 0.26+0.012 g/L (fig. 1). This
indicates that the calves in the intrauterine period
of development are synthesizing their own IgM
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Fig. 1. The level of immunoglobulin M in the serum of
newborn calves
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in small amounts, since the desmochorial type of
the placenta of the cow is a barrier not only for
such macromolecules as Ig M, but also for smaller
molecules such as IgG [8] and IgA.

Active transport processes in the small
intestine of newborn calves after drinking of the
colostrum promote the rapid absorption of vari-
ous proteins, especially colostrum Ig in the native
state into the blood.

Thus, in the blood serum of the control
group at the age of 6 hours, we found a signifi-
cant increase in the IgM content in almost 2 times
(0.5+£0.02 g/L, P<0.001), and at the age of one
day — almost 4 times (0.95+0.04 g/L, P<0.001)
compared to the beginning of the research. After,
there was a significant decrease in IgM concentra-
tion in the blood serum of these animals to a level
of 0.4+0.029 g/L on 72" hour of their life. This can
be explained by the short half-life of IgM, which
is only 1-2 days [3, 2], and the lack of intensive
synthesis of its own antibodies. Thus, according to
the data of some researchers [3], at a high level of
providing of calves with colostrum immunoglobu-
lins, the synthesis of their own Ig in their body be-
gins at the age of 1-2 weeks, whereas in calves that
have not received colostrum — from the fourth day
of life. On the 7™ day, the IgM level in the blood
serum of calves from control group significantly in-
creased to 1.31£0.04 g/L. In our opinion, and also
according to the data of other researchers [5], this
may be a consequence of the own synthesis of IgM,
as a marker for the introduction of microbial agents
into the body of calves. As a consequence, clini-
cally in the calves of the control group during this
period, we noted diarrhea and symptoms of intoxi-
cation of their organism.

In the blood serum of newborn calves of
the 1% experimental group applied phospholipid-
bilayer macrocapsules, a significant increase in
IgM concentration 4.85 (1.26+0.04 g/L, P<0.001)
and 4.73 times (1.23+0.03 g/L, P<0.001) at the 6™
and 24" hour of their life, respectively, compared
to the beginning of the research. In this case, the
content of IgM in the calves of the 1% experi-
mental group was significantly higher 2.52 and
1.29 times at the age of 6 and 24 hours, respective-
ly, compared with the calves of the control group.
Subsequently, there was a gradual decrease in the
concentration of IgM in the blood serum of these

26

animals to a level of 0.78+0.03 g/L, followed by
an increase in the IgM level to 0.92+0.02 g/L at
the age of 11 days (fig. 1). It should be noted that
digestion disorders or signs of other diseases of
the early postnatal period were not observed in the
calves of the 1% experimental group [9].

In the serum of the calves of the 2™ exper-
imental group, under the influence of the prepara-
tion “Membranostabil” up to the 3" day of life,
we established a tendency for the content of IgM,
similar to the calves of the 1% experimental group.

Thus, in the serum of these animals at the 6"
hour of life the IgM concentration increased from
0.2620.012 to 1.24+0.29 g/L, which is 2.48 times
higher than in the control group of calves. At the
age of 1-3 days, the IgM level in the blood serum
of the calves of the 2" experimental group gradual-
ly decreased, to 1.13+0.02 g/L and 0.84+0.02 g/L,
respectively, after which it increased to 1.48+0.03
on the 7" day, remaining almost at the same level
on the 11" day (fig. 1). As in the calves of the 1% ex-
perimental group, early neonatal diseases were not
observed during the period from the beginning
of the research to the 11" day of life in the calves
of the 2" experimental group.

Thus, the data obtained by us testify to
more intensive transport of IgM of colostrum in the
intestine of calves of the 1%t and 2™ experimental
groups that, in our opinion, is due to the use of ex-
perimental phospholipid-containing preparations in
animals. High level of immunoglobulins of class M
in the blood of calves of experimental groups in the
first three days after their birth contribute the preven-
tion of the development of digestive disorders in
these animals, the high probability of which could
be provoked by pathogenic and opportunistic mi-
croorganisms that enter the digestive system of ani-
mals with the beginning of their trophic nutrition.
On the other hand, a low IgM level in the blood
serum of control group of calves could be one of the
factors contributing to the development of digestive
disorders in these animals. This was manifested in
them on the 2™ day of their life by a decrease in
appetite; the suckling reflex was suppressed; the
intestinal peristalsis was intensified; the defecation
was frequent, and the feces — liquid, bright yellow
colored. In calves around the anus appeared dirty
with feces fur. The body temperature in the control
group of calves was normal on the initial stage, and
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with the development of the disease, the tempera-
ture of the skin at certain places of the body (lower
limbs, ears, nasal mirror) decreased.

In the calves of the 1% experimental group
the symptoms of diarrhea were not observed.
Only in one of five calves participated in the ex-
periment, small digestive disorders were noted
that passed without complications and disap-
peared during the day. In the calves of the 2 ex-
perimental group digestive disorders and changes
in the clinical state of the body were not observed
during the researches.

Conclusions

The obtained data can indicate the mem-
brane-stabilizing effect of the liposomal macrocap-
sular preparations used in our study, made on the
basis of soybean lecithin. This action can be caused
by the ability of phospholipids, which are part of
these preparations, to maintain stable structure and
viscosity of the plasmolemma of enterocytes. This,
in turn, can determine the activity of the immuno-
receptor proteins of the plasmolemma of entero-
cytes to colostrum immunoglobulins, promote the
improvement of the transfer of especially heavy by
the molecular mass immunoglobulins of M class
(about 900 kDa), the formation of a sufficient level
of colostral immunity, and the prevention of diges-
tive disorders in newborn calves.

Perspectives of the future investigations.
Taking into account obtained data about the
change in concentration of immunoglobulin M in
the serum of blood of the newborn calves under the
action of the preparation “Membranostabil” and
phospholipid bilayer macrocapsules based on the
soybean lecithin, the next step of the research is the
investigation of the influence of these preparations
on the immunoglobulins of other classes. The
influence of the preparation “Membranostabil”
and phospholipid bilayer macrocapsules on
the receptor proteins of the cytolemma of the
enterocytes and other links of formation of

colostral immunity will be investigated. In the
prospective, it is planned to develop the scheme
of the prophylaxis of disorders of the digestive
system and immunodeficiency of newborn calves
using the above-mentioned preparations.
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