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EFFECT OF NATIVE AND VITAMINCONTAINING LIPOSOMES
ON THE FORMATION OF MATERNAL IMMUNITY OF NEWBORN CALVES
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Due to structural features of cows’ placenta, calves are born vulnerable to potentially pathogenic
factors. The research presented in this paper was aimed to investigate the level of maternal immunity in the
organism of newborns calves using colostrum with its native liposomes and liposomes with vitamins A and
E (preparation ‘Membranostabil’). Blood serum of newborn calves was used as the material for the study in
which total protein and immunoglobulins were tested in the dynamics from birth of animal to 11-day of age.

1t was established that use of colostrum with native lecithin liposomes and liposomes containing vita-
mins A and E 1 time per day increased the level of immunoglobulin in 1.6-2.6 times in the blood serum and
prevented indigestion in the newborn calves.

The research results indicated membrane-stabilizing effect of native and rich in vitamins A and E
liposomes for plasmolemma of enterocytes of the small intestine in newborn calves.

We suggest that the effect of these preparations is determined by liposomal phospholipids and
the ability of vitamins contained in liposomes to maintain a stable structure and viscosity of the plasmic
membrane of enterocytes and enhance significantly the activity of proteins of membrane receptors to colostral
immunoglobulins.
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BIIJIMB HATUBHUX I BITAMIHOBMICHHUX JIIIIOCOM HA ®OPMYBAHHA
KOJIOCTPAJIBHOI'O IMYHITETY Y HOBOHAPOIKEHUX TEJIAT
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YV 36’513k 3 ocobausocmamu Oy008u niayeHmu Kopie measma HapooiCylomscs 6€33axXucHuMu nepeo
nomenyiuno namozenHumu gaxmopamu. Mema pobomu noaneana 6 00CAi0NCeH i PiBHsL KOLOCMPATLHO2O
iMyHIMemy 6 Opeauizmi HOBOHAPOOICEHUX MEISM NpU 320008Y8AHHI IM i3 MONO3UBOM HAMUBHUX JINOCOM,
a makooic Mnocom i3 HasigHumu y Hux gimaminamu A ma E (npenapam « Membpanocma6iny). Mamepianiom
07151 00CAI0dNCeHHS OYAa CUPOBAMKA KPOBI HOBOHAPOOINCEHUX Measim, 8 AKI Y OUHAMIYT GUSHAYAIU MICT
3a2a1bH020 OLIKA Ma IMYHO2TOOVIIHIE, NOYUHAIOYU 810 HAPOOdicelHs | 00 11-00006020 6iKy meapuH.

Bemanosneno, wjo 320008y6anms HOBOHAPOOICEHUM MENAMAM PA3OM 13 MOA03UBOM 1 pas na 000y Ha-
MUBHUX TCYUMUHOBUX TINOCOM I TINOCOM, K MICmsmb y coemy ckaaoi eimaminu A ma E, cnpusie nioguujenmio
PpieHs IMYHO2IO0YIIHIE Y cuposamyi Kposi 6 1,6—2,6 pazy ma 3anodieae BUHUKHEHHIO PO31A0i6 MPAGIeHHSL.

Pesynomamu docriooicenv 6xazyomo Ha MeMOPAHOCMadinizyouy Oit0 HAMUGHUX [ HACUYEHUX GIMAMIHA-
mu A i E ninocom na niazmonemy eHmepoyumis moHKo2o KUMEUHUKA HOBOHAPOONCEHUX MESM.

Bucnosneno npunywenns, wo 0is yux npenapamie 00ymosiena 30amuicmio ocghoninioie ma sima-
MIHI8 Yy CKAOT 1INOCOM NIOMPUMYSAMU CIMAOIIbHUMU CIMPYKIMYPY I 8 SA3KICMb NAA3MaAmMu4nol Memopanu
eHmepoyumie ma 3HAYHO NiOBUWYEAMU AKMUBHICIb MEMOPAHHUX peyenmopHux OiIKie 00 IMYHO2100Y -
Hi6 MON03U8A.

Kumouosi ciosa: MOJIO3MBO, IMYHOIJIOBYJIIHU, KOJIOCTPAJIBHUI IMYHITET,
TEJIATA, JIIIIOCOMM, EHTEPOLIUTH, TOHKWI KUILIEYHUK
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B cea3u ¢ ocobennocmamu cmpoenus niayennsl Kopog meisima porcoaromcest 6e33auumnslmu nepeo
NOMEHYUATLHO NAMO2eHHbIMU (hakmopamu. Llens pabomel 3aKa04AIACH 8 UCCTE008AHUU YPOBHS KOIOCMPAlL-
HO20 UMMYHUMEMA 6 OP2AHU3ME HOBOPOICOCHHBIX MENAM NPU CKPAMIUBAHUU UM C MOJO3UBOM HAMUBHBIX
JUNOCOM, @ MAKdHCe TUNOCOM € 3aKAI0UeHHbIMU 8 Hux eumamunamu A u E (npenapam «Membpanocmabuny).
Mamepuanom 015 ucciedo8aHust CIyrHCULA CoIBOPOMKA KPOBU HOBOPOICOCHHBIX MeAm, 6 KOMOPoU 6 OUHA-
MUKe onpeoensiu KOIUYecmao ooue2o 6enka u UMMYHO2I00YIUHO8, HAYUHAS OMm podicoenus u K 11-cymouno-
My eo3pacmy.

Yemanoeneno, umo npumenenue Ho80poicOeHHbIM measmam 1 pas 6 cymku emecme ¢ MOLO3UBOM
HAMUBHBIX IeYUMUHOBBIX TUNOCOM U TUNOCOM, KOMOPbIE COOePAHCAnU 6 ceoem cocmage sumamunvl A u E, cno-
cobcmeyem nogblueHUIo YPOGHs UMMYHOI0OVIUHOS 8 CbleopomKe Kposu 6 1,6-2,6 paza u npedomepawaem
nosigLeHue paccmpoucms NuyesapeHs.

Peszynomamor uccnedosanuil yraszviearom Ha memopanocmaduiuzupyowee 0elcmeue HamueHsIX U Ha-
coluyeHHbIx gumamunamu A u E 1unocom no omuouweHuro K niasmonemMme 3Hmepoyunmos moHKo20 KUMeUHUKA
HOBOPOJCOEHHBIX MeJsAM.

Buickazano npednonodicenue, umo deticmsue 3mux npenapamos 00y cioiena cnocooOHocmoio ocgho-
JUNUOO0B TUNOCOM U 3AKTIOUEHHBIX 8 HUX BUMAMUHOE NOOOEPICUBAMb CINAOUTLHLIMU CIPYKIMYPY U 8A3KOCMb
NAAZMAMUYECKO MEMOPAHbL IHMEPOYUMOE U 3HAYUMENbHO NOBIUAMb AKIMUBHOCMb PASMEWEHHbIX HA Hell
UMMYHOPEYEeNnMOoPHbIX OEIK08 K UMMYHO2IOOYIUHAM MONO3UBA.

Kmouessle coBa: MOJIO3MBO, UMMYHOIJIOBYJIMHEI, KOJIOCTPAJIBHBIA IMMY-
HUTET, TEJISITA, JIMIIOCOMBI, SHTEPOLIMTHI, TOHKU KUIIIEYHUK

Due to the peculiarity of the structure of trum, frequency and amount of feedings, content
a cows’ placenta, which prevents the passage of of immunoglobulins in the colostrum and the
antibodies from the maternal organism to foetal amount that absorbed proteins through the mu-
one, newborn calves are exposed to potentially cous membrane of the small intestine [2, 10, 11].
pathogenic factors. Therefore, humoral immune One of the important factors determining
defence plays the main role in protection of the formation of passive immunity in newborn
calves during the early postnatal period because calves is the ability of enterocytes in the small
of the formation of a sufficient level of passive intestine to absorb effectively immunoglobulins
(maternal, colostral) immunity [1-4]. from colostrum. This immunity is determined

The level of maternal immunity depends by structural and functional features of plasmo-
on the amount of protein of y-globulin fraction lemma of enterocytes in the small intestine of
coming from colostrum of cow to the organism the calf during neonatal period, which depends
of newborn calf during the early days of its on its lipid and protein composition, density,
life [5, 6]. Further penetration of antibodies in presence of membrane receptors for polypeptide
permanent form through the mucous membrane antibodies, active transport ADPase and other
of the small intestine of the calf is much slower, factors [3, 4, 12].
and stops completely after 24—36 hours [2, 7-9]. Based on the above, the aim of this

The formation of maternal immunity in study was to investigate the level of maternal
newborn calves is affected by many different immunity in the organism of newborn calves
factors such as the time of the administration of using colostrum with native liposomes based on
the colostrum after birth, temperature of colos- soy lecithin, and liposomes including vitamins A
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and E, and to examine the relationship between
the level of maternal immunity and development
digestive disorders in these animals.

Materials and methods

The study was conducted on newborn
calves of black-motley breed in the period from
birth to 11 days of age at an experimental farm
«Velykosnitynske named after A. Muzychenko»
of NULES of Ukraine.

Three groups (one control and two ex-
perimental) of calves were established. There
were five animals in each group. Calves of all
groups were fed with two liters of colostrum
after birth, and then — 1.5 litres every 4 hours
at the first day and every 6 hours at the second
and the third days of life. At the fourth day
of the calves’ life they were fed three times.
Calves of the first experimental group also got
native liposomes in the form of macrocapsule
(diameter of liposome was 46.5 nm) in an
amount of 5 ml during the morning feeding
with colostrum. Calves of the second experi-
mental group also got the same amount of
liposomes containing vitamins A and E. The con-
tent of vitamins in liposomes was: A— 0,04 g,
E — 15 mg during the morning feeding with
colostrum.

Blood samples were taken from the
jugular vein of calves and stored in vacuum
tubes, from the birth of animals until the adminis-
tration of the colostrum and after 6, 24, 72 hours
and at the 7th and 11th day of life. Blood serum
was obtained by separation from the formed
elements in an incubator at a temperature 37° C
within 1 hour followed by centrifugation at
3000 rpm for 15 minutes. The content of total
protein in the blood serum was determined by
the biuret reagent and protein fractions — by
electrophoresis in 7.5 % polyacrylamide gel
according to the method by Laemmli [13].
Protein content of immunoglobulin fraction (g/1)
in the blood serum of calves was determined
by calculation counting the number of albumin,
from the index of total protein).

Biochemical parameters of blood plas-
ma were determined by standard methods using
biochemical analyzer «Lab Line 010», Ne K 05-

9033, (firm LabLine Diagnostics, representative
«West Medica productions and Handels GmbH»
Approval Certificate of Measuring Instruments
EN ISO 9001:2000 Cert No: 2010083000258),
Austria (certificate of calibration device number
2344 / T on December 6, 2012). Reagents firm
SpaynLab: diagnostic reagents for biochemical
studies U24.4-36035842-001 TU 200 (certifi-
cate of registration Ne 9094/2009, valid until
December 3, 2014) and sets of reagents for
clinical biochemistry (certificate of registration
Ne 9670/2010, valid until August 12, 2015)
(producer High Thechnology, Inc., USA) were
used in conducting biochemical studies.

Results and discussion

Before feeding newborn calves with
colostrum, the content of total protein in the
blood serum was 43.8+1.5 g/l (Fig. 1), which
is consistent with data obtained in other studies
[2,12, 14, 15].

After receiving colostrum, total protein
in the blood serum increased significantly due to
active transport processes in the small intestine
of animals during neonatal period.

During the research we had set a trend
to increased concentration of total protein in the
blood serum of newborn calves in the control
group. Moreover, its concentration in the blood
serum to the 3rd day of life of calves in the
control group increased in 1.13 times com-
pared with the beginning of the experiment and
remained relatively stable until the 11" day of age.

At the same time, in the blood serum
of newborn calves of first experimental group
which got colostrum with liposomes as macro-
capsule we found a significant increase of total
protein concentration in 1.26 times at the 6th hour
of their life; and these data were significantly
higher (in 1.26-1.31 times, P<0.05) to 11 days
of age of the animals compared to calves of the
control group (see Fig. 1).

During the experiment in the blood
serum of calves of the second experimental
group that received colostrum with liposomes
containing vitamins A and E it was also found
higher concentration of total protein (in 1.10—
1.15 times) than in calves of the control group.

The Animal Biology, 2015, vol. 17, no. 3

81



bionoria tBapun, 2015, 1. 17, Ne 3

70
_.— & — -—— . e e— . —
g 50 e — —————
L e ¢
= 40
=3
= 30
£ 20
10
! 0 I | I 1
Before 6 hours 24 hours 72 hours 7 days 11 days
feeding of
S 3 . —— Control gr
coloﬁuun( 0 Age of calves ( ‘ontlolgmup
nin) —& - First experimental group

— - Second experumental group

Fig 1. The content of total protein in the blood serum of calves, M+m, n=5.

However, this rate was significantly lower in
1.12—1.20 times (P<0.05) compared to calves
of the first experimental group throughout the
study period (see Fig. I).

As aresult of the colostrum feeding pro-
tein content of minor immunoglobulin fraction
in the blood serum of newborn calves was
0.31+0.06 g/l (see Fig. 2). This confirms that
only about 5 % of immunoglobulins can pass
the trans-placental barrier from the cow-mother
to foetus, and the others must enter the organ-
ism of newborn calf with the colostrum.

After feeding calves with colostrum, the
immunoglobulins concentration of all groups
in their blood serum increased rapidly.

Thus, after the first colostrum adminis-
tration, concentration of immunoglobulins
in the blood serum of newborn calves in
the control group increased to 11.0+£0.06 g/I,
and subsequently it significantly increased in
1.19 and 1.35 times to the 24th and 72nd hours
of life, respectively. Then in the blood serum
of calves in the control group a significant de-
crease of Ig in 1.17 (P<0.01) and 1.36 times
(P<0.001) at the 7th and 11th day was observed
respectively, compared with these parameters at

the 72-nd hour of the animals’ life (see Fig. 2).
After applying native liposomes with

colostrum to the newborn calves of first experi-
mental group the protein content of immuno-
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Fig 2. The content of immunoglobulins in the blood serum of calves, M+m, n=5.
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globulin fractions in the blood serum increased
to 19.5£1.5 g/l at the 6™ hour of age, which is
in 1.77 times higher (P<0.001) compared to
calves of the control group. At the first day
of life calves of the first experimental group
showed an increase in the concentration of
immunoglobulins in their blood serum as much
as 1.27 times which was already 24.84+0.23 g/l.
Further, there was a tendency to a slight re-
duction in serum Ig concentration of calves,
which stabilized to 7-day old animals and did
not change until the 11th day of life and was
20.5+0.11 g/I. Despite the declining trend in the
protein level of immunoglobulin fractions in the
blood serum of calves of the first experimental
group from the first hours to 11th day of life was
in 1.55-1.90 times higher (P<0.001) compared
to calves of the control group (see Fig. 2).

Application of liposomes with the inclu-
sion of vitamins A and E in colostrum given to
the calves of the second experimental group
showed increase of the protein content of immu-
noglobulin fractions in the serum of blood to
the 6th hour of age to 30.15+1.24 g/l, and the
24th hour — to 35.6+0.29 g/I. This figure has
remained almost unchanged up to 3 day’s of
calves age of the second experimental group
(34.6+0.56 g/1). In the future, the concentration
of immunoglobulins in the blood serum of
these animals gradually decreased to 11 days of
age and was 25.4+0.69 g/l. Note, however, that
the index in the second experimental group of
calves was in 1.87 (P<0.001) and 1.24 (P<0.05)
times significantly higher than in calves of the
control group and the first experimental group,
respectively.

It should be brought to notice the level
of immunoglobulins in the blood serum of
newborn calves during the first 3 days of age
are critical for the development of indigestion.
Thus, the available data show [12, 14-16]
that if the content of immunoglobulins in the
serum of calves in this period is lower than
10-12 g/ there is an increased risk of digestive
disorders. Therefore, increasing the level of
immunoglobulins in the blood serum of calves
during the neonatal period and the formation
of maternal immunity and maintenance of the
appropriate level of immune proteins in the

blood of animals prior to the production of the
body’s own antibodies would avoid develop-
ment of such disorders, and later — other po-
tentially possible pathologies.

In view of the above, tools of reparative
therapy such as a native lecithin liposomes
and liposomes containing supplements of vita-
mins A and E, as well as our results, indicate
a significantly higher (in 1.6-2.6 times) level of
colostral immunity in these animals compared
with the control group of calves which were
clinically evaluated in terms of acute indigestion
with symptoms of diarrhea.

Thus, throughout the experiment two
calves of the control group from the second
day of age and another one calf of the same
group on the third day of age noted digestion
with symptoms of diarrhea accompanied by de-
hydration. Animals were depressed, refused to
feed, and lacked proper sucking reflex. Calves
lying in the thoracic position were periodically
inspected e.g. stomach, stool was watery with
different shades of yellow and a stinking smell.
For the treatment of these animals we had to use
rehydration therapy, styptics, ambient prepara-
tions and other tools up to 67 days or more
prior to their recovery.

At the same time, in the calves of the first
and second experimental groups there were no
cases of digestive disorders during the experi-
ment. Animals were active, had a good appetite,
showed good sucking reflex, hair was shiny and
supple, stool was formed, dark yellow. In the se-
cond experimental group calves were more ac-
tive than calves of the first experimental group.

Conclusions

Thus, our results on the content of to-
tal protein and immunoglobulins in the serum
of newborn calves of research groups, as well
as data on the clinical condition of the animals
showed efficient performance of native lipo-
somes rich in vitamins A and E on liposome
formation and the level of maternal immunity
in these animals.

The experimental results indicate the
membrane-stabilizing effect of liposomal macro-
capsule medications in native form and by in-
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cluding vitamins A and E in relation to the
enterocytes of the small intestine of newborn
calves. The effect of these medications is due to
the property of the phospholipids that make up
their composition to maintain stable structure
and viscosity of plasmolemma of enterocytes.
This, in turn, determines the activity of immuno-
receptor proteins of enterocytes’ plasmolemma
to immunoglobulin colostrum, contributes a suf-
ficient level of maternal immunity and prevents
digestive disorders in newborn calves.

At the same time the results of our re-
search revealed that macrocapsular prepara-
tion of liposoms including vitamins A and E,
compared to native liposomes, showed more
pronounced effect on the formation of mater-
nal immunity in newborn calves. It can be ex-
plained by the vitamin A abillity to affect the
microviscosity of cell membrane lipids through
regulation the ratio of saturated and unsaturated
fatty acids in the lipid layer. On the other hand,
vitamin E stabilizes cell membranes by its inter-
action with proteins, phospholipids and free
fatty acids, and provides them with antioxidant
protection. This is particularly important in
a period of intense transport of macromolecu-
lar compounds (protein immune colostrum) in
the small intestine of animals during newborn
period [12, 17].

Perspectives of future research. How-
ever, statements regarding the impact of vita-
min A and E for the formation of maternal im-
munity in newborn calves need further inves-
tigations. The aim of these researches is to
establish qualitative and quantitative composi-
tion of lipids and proteins of enterocytes’ plasmo-
lemma in the small intestine of animals. It needs
providing of clinical experiments.

Therefore, further research will focus on
establishing the structure and biochemical func-
tion of enterocytes’ plasmolemma. Also investi-
gations will study the processes of transport of
certain classes of immunoglobulins (IgG) in
the small intestine of newborn calves under the
influence of native liposomes and preparation
«Membranostabil».
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