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NONSPECIFIC RESISTANCE IN HEIFERS AND CALVES
UNDER CONDITIONS OF TECHNOGENIC LOAD
AND UNDER THE INFLUENCE OF CORRECTION FACTORS
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Environmental contamination by xenobiotics has a crucial negative impact on productive animals’ health by
reducing immune reactivity and causing metabolic disorders. One of the ecologically dangerous objects in Ukraine
is the Lviv-Volyn coal basin. Thus the aim of our study was to investigate the influence of subcutaneous injections
of vitamin drug in liposomal form on the performance, antioxidant and immune status of heifers and their calves
under technogenic load. Investigation and the explanation of the influence of experimental drug ““Pregnavitan” on
the intensity of metabolism of vital important vitamins A and E, intensity of antioxidant defense in cows and their
calves was the main aim of our work. The research has showed the tendency to growing the number of leucocytes,
and the decrease of total protein content and current indexes of cell and humoral links of immune defense with the
increase of gestation time in the blood of cow's established. This suggests the development of physiological immuno-
suppresion in pregnant animals. Intramuscular injection in the last month of pregnancy of vitamins A, D, E, lecithin,
methionine and cobalt acetate in the form of liposomal emulsion improves natural resistance of cows and received
of them calves. The parenteral injection of liposomal drug “Pregnavitan” to pregnant cows and newborn calves en-
hances the natural resistance of their organisms and recovery red-ox balance in their body. In these circumstances,
the drug we have developed for the needs of animals: essential vitamins, trace elements and biologically active
substances. In general, that composition had positive effects on metabolic processes in animals.
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HECHEIM®IYHA PESUCTEHTHICTh HETEJEHM TA TEJAT
3A YMOB TEXHOJIOI'TYHOI'O HABAHTAKEHHSA
TA TIJI BINIMBOM KOPEKIIMHUX ®AKTOPIB

1. Mamroxa, H. bpooa, J[. Myopax, K. Cmonsaninos
iramatiukha@gmail.com

[actutyT Gionorii TBapun HAAH,
Byl B. Cryca, 38, m. JIbBiB, 79034, Ykpaina

3abpyonenns HABKOTUUHBLO2O CEPeOOBUUA KCEHODIOMUKAMU MAE BUPIUATILHULL He2aMUBHUL 6NIUE HA
300p08 "5 NPOOYKMUBHUX MEAPUH, WO NPU3EO0OUMb 00 3HUNCEHHS IMYHHOI PeaKmueHOCMi Ma CHPUYUHAE NOPYUUEHHSL
oominy pevosun. OOHUM 3 eKONO2IHHO-Hebe3neunux 06 'ckmie ¢ Ykpaini ¢ Jlvsiecoko-Bonuncokuil gyeinbHutl 6acetit.
Takum yunom, Memoro Hauo2o 00CaIONCeHHS OYII0 0OCAIOUMU BNIUE RIOWKIPHUX IH '€KYIll 8iIMAMIHHO20 npena-
pamy y AinocoManbHiti popmi Ha nPOOYKMUBHICIb, AHIMUOKCUOAHMHULL MA IMYHHULL CIMAamyc Hemenetl mad ixXHix
menam 3a MexHO2eHHO20 HABAHMANCEHHS. JJOCTIONHCeH s Ma NOSACHEHHS BIIUBY eKCEPUMEHMATIbHO20 NPenapamy
«IIpecnasimamny Ha iHMEHCUBHICMb MeMadONIZMY HCUMMEBD 8axcaueux gimaminie A ma E, inmencusnicmo anmu-
OKCUOGHMHO20 3aXUCmy y Kopie ma ix meusim 0)710 20J106HO0 MemoI0 Hauloi pobomu. J{ocniodceH s NoKaA3a10
MEHOEHYTIO 00 30LbUIEHHSL KITbKOCMIE NCUKOYUMIS, 3MEHUIEHHS 3A2ANbHO20 GMICHY OLIKA MA OCHOBHUX NOKA3HUKIE
KAIMUHHOL Ma 2yMOpPAbHOL JIAHKU IMYHHO20 3aXucmy 3i 30ibueHHam wacy eecmayii 6 Kpogi koposu. Le cosopumse
npo po3sumox Qizionoziunoi imynocynpecii' y minoHux meaput. BHympiuinbom 1306 66e0entst 8 OCMAHHILL MicAYb
minbrocmi eimaminie A, D, E, neyumury, memioniny ma ayemanty Kooaiomy y 6uiA0i 1in0COMAnbHoL emyibCii no-
Kpawye npupooHy CIILKICIb KOPI8 ma 00epicy8anux 6io Hux menam. Ilapenmepanbre 66e0eHHs NINOCOMHOZ0 npe-
napamy «lIpecrnagimany mintoHUM KOPOBAM i HOBOHAPOOICEHUM MENIMAM NIOBULLYE NPUPOOHY CIIUKICb IXHbO2O
Opeamiamy ma 6iOHOBNEHHS 11020 OKUCHO-BIOHOBHO20 banancy. Jlocniodcenutl y yux ymoeax npenapam o1s nompeo
MBAPUH MICIMUMb eCeHYIANbHI 6IMAaMIHU, MIKpOeleMeHmU ma 0ioN02iuHO aKMUBHI peYOBGUHU.
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3aepsiznenue oxkpyscaioujeti cpedvl KCeHOOUOMUKAMU OKA3bIBAEN Peuaroujee HeeamusHoe 6IusHUe Ha
300P08be NPOOYKMUBHBIX HCUBOMHDIX, YO NPUBOOUM K CHUNCCHUIO UMMYHHOU PEaKmueHOCMU U 6bl3b16Aen Hapy-
wieHue oomerna seugecms. OOHUM U3 IKOLO2UHECKU ONACHBIX 00bekmos 8 Ykpaune sensemcs Jlbeoscko-Bonvinckuil
yeonvHulil baccelin. Takum obpazom, yenvio Haue2o UCCie008aHus ObIIO UYUUMb GTUIHUE NOOKOHNCHBIX UHbEKYULL
BUMAMUHHO20 NPENApama 8 JUNOCOMAIbHOU (hopme Ha NPOOYKMUBHOCHIb, AHMUOKCUOAHMHBI U UMMYHHbLIL CIa-
myc Hemejlell u ux mesim npu MexHO2eHHOU Hazpyske. Hcciedoeanus u 00bsSCHeHUS GUSIHUSL IKCNEPUMEHINATIBHOZO
npenapama «lIpecnasumany Ha UHMEHCUBHOCHb MEMADOTUIMA HCUBHEHHO BAXNCHBIX eumamunos A u E, unmen-
CUBHOCMb AHMUOKCUOAHMHOU 3AUUmbl Y KOPO8 U Ux meisim OblLIo 21a8HOU yenblo Haueli pabomwl. Hccnedosanue
HOKA3A10 MEHOEHYUIO K YEETUYEHUIO KOTUYECMEd ACUKOYUMO8, YMEHbULeHUEe 00Uje20 COOeplHCanust 0eKa i 0c-
HOBHBIX NOKA3AMENEU KILEMOYHO20 U 2YMOPATIbHO20 36eHA UMMYHHOU 3AUUMbL C Y8EIUHEHUEM NPOOOTICUTNENHO-
CMu CMebHOCMU 8 KPOBU KOPOBbL. DMO 2060PUM 0 PA3EUMUL PUUONOSUHECKOU UMMYHOCYNPECCUU y OEpemMeHHbIX
drcueommbwlx. Beedenue 6 nocnednuii mecay cmenvrocmu eumamunos A, D, E, neyumuna, memuonuna u ayemama
KoOabma 6 6ude IUNOCOMANbHOU IMYIbCUU YIYHUAEN eCIMEeCMEEHHYI0 YCIMOUMUBOCHb KOPOS U NOTYHAEMbIX OM
Hux mensm. Tlapenmepanvhoe 6sedenue tunocomnozo npenapama «lIpecnasumany cmenbHbIM KOPO8aM U HOBO-
POIANCOEHHBIM MENAMAM NOSLIULAECT eCIECTNBEHHYIO YCMOUYUBOCHIb UX OP2AHUBMA U 6OCCAHOBICHUE €20 OKUC-
JIUMENbHO-60CCMAHOBUMENbHO20 bananca. Mccnedoeannvlil 6 Smux Ycio8usx npenapam Oisk HysHco HCUBOMHBIX
cooeporcum ICCEHYUAIbHbIE GUMAMUHDBL, MUKDOINIEMEHMbL U OUOI02UYECKU AKMUBHbIE 8eUeCmEd.

Kimrouessie cioBa: KOPOBDI, TEJISITA, JIMITOCOMAJIBHA I SMVYJIbCHA BUTAMIMHBI

Pollution of environment by chemical Considering the above-said, the aim of the
xenobiotic has a negative impact on the status study was to investigate the influence of subcu-
of productive animal health by reducing immune taneous injections of vitamin drug in liposomal
reactivity and metabolic disorders [3]. One of the forms on the performance, antioxidant and im-
ecologically dangerous objects of the state-level mune status of heifers and their calves. Investigate
is the Lviv-Volyn coal basin where 101.5 mil- and the explain the influence of experimental drug
lion m? of waste products is stored [10]. All this “Pregnavitan” on the intensity of metabolism
contributes to suppression of natural resistance, of vital important vitamins A and E, intensity
reduced reproductive ability of animals, devel- of antioxidant defense in cows and their calves
opment of immunodeficiency state. Unfortu- was the main aim of our work.
nately, the active protection of calves, which
is based on a natural resistance and application Materials and methods
of specific prevention, limited by physiologi-
cal immunodeficiency of newborn animals and The studies were conducted in Sokal dis-
the development of metabolic disorders, among trict, Lviv region in two stages. The 1* stage of in-
which an important place has the imbalance of vestigation was conducted on two groups of cows
pro- and antioxidant and other important body at last month of pregnancy and on their calves. The
systems [11]. In recent years, medicine inten- animals were divided into control and experimen-
sively studied a new way directional transport tal groups of 7 cows in each group. Cows of ex-
of drugs in the body by using them as liposomal perimental group at 30 and 14 days before calving
drugs [2]. Thus, the alternative and safe methods were intramuscularly injected by liposomal drug
of increasing of reproductive system in animals “Pregnavitan” in the dose of 0.04 ml per kg of the
with liposomes are discussed now. body weight, cows in the control group — isotonic
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sodium chloride in the dose of 10 ml per animal.
The composition of the drug “Pregnavitan” in-
cludes: tocopherol acetate, squalene, lecithin, me-
thionine, L-arginine, sodium selenite, oil from the
fruit thistle, buckthorn and flax seeds in medi-
cal doses. In the 2" experiment stage the calves
that were born from cows of research group at the
3- and 14-day age were intramuscularly injected
by drug in dose of 0.04 ml per kg of body weight,
animals in the control group — according isotonic
sodium chloride solution.

Blood samples for immunological and
biochemical studies were taken from the jugular
vein of heifers on 30, 14 and 7 days before the
calving, and from calves in 3-, 14- and 28-day
age. The activity of humoral links of immune de-
fense was counted. Lysocyme activity (LABS) to
a Micrococcus lysodeikticus (strain VKM-109),
by photonepelometric method, bactericidal activi-
ty (BABS), complementary activity by the unified
method, the content of circulating immune com-
plexes (CIC) in serum were determined. [6]. The
data was statistically processed using Microsoft
Excel and Statistica 6.0. The differences between
the values were considered statistically signifi-
cant: P<0.05; P<0.01 and P<0.001.

Results and discussion

The basis of the metabolic immune defi-
ciency is the development of atrophy and apopto-
sis of lymphoid tissues of the bone marrow, lymph
nodes and spleen, blood lymphocytes, and other
lymphoid organs, causing a decrease in nonspecif-
ic resistance and immune reactivity [2]. Due to the
functioning of the Chervonohrad mining complex,
tons of rock exported from coal mines has formed
dozens of waste heaps — the main sources of water
pollution. The substrate of dumps contains a sig-
nificant amount of the sulfur formed during the
decomposition of pyrite (FeS,) with the formation
of sulfuric acid and sulfate solutions and are char-
acterized by high acidity and high content of heavy
metals, which is usually significantly higher than
the maximum allowable concentrations. Studies
of subterminal water samples were carried out by
a separate subdivision of the “Zakhidvuhleprom-
sanecologia” department, which found that certain
indicators did not relevant to the requirements.
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In particular, it was found that in water the dry resi-
due exceeds the allowable value in 1.03-2.32 times,
the content of sulfates in 1.36—1.61 times, man-
ganese in the range of 4.7—43.9 times.

One of the biological methods for assess-
ing the state of the environment is bioindication
with the help of plants. Plants are preferred be-
cause they are a very convenient object for bio-
logical monitoring of the state of the environment,
because they characterize the state of the environ-
ment in which they grow, multiply rapidly, and
react differently to the action of harmful factors.
This allows us to choose the most appropriate re-
action for specific study [7]. The analysis of soil
condition in the Chervonohrad mining industry
shows that the level of inhibition of the growth
processes of phytoindicators in the testing ground
for Sosnivka village is 45 %, the phytotoxic effect
(mean value for the landfill) is 43.6 %, which ex-
ceeds the average permissible indicator [5].

The results of studies of heavy metals’
content in the blood of cows in the farm, which
is located in the zone of technogenic loading, are
presented in table 1. Exceeding the maximum per-
missible concentration of manganese, zinc, copper,
lead, and cobalt respectively in 1.2; 2.2; 1.3; 5.7
and 8.2 times was shown. The content in blood of
such an important macroelement, as Calcium was
in 2.6 times less than the required minimum con-
centration. Calcium is known to promote the re-
moval of heavy metal salts and radionuclides from
the body, has anti-allergic effects, it is a probiotic
and performs antioxidant functions.

Table 1
Content of mineral elements in the blood of cows
under technogenic load (M+m, =10)

Units Maximum
Indices permissible | Obtained data
of measurement .
concentration
Mn ng% 15-25 31.00+11.82
mmol /1 2.73-4.55 5.64+2.15
ug% 97-150 322.38429.51
/n
mmol /1 15-23 49.65+4.54
ug% 80-130 175.77+£34.79
Cu
mmol /1 12.6-22 27.66+5.47
b ug% 1.86-6.63 37.86+4.95
mmol /1 0.09-0.32 1.83+0.24
ng% 2.1-5.0 40.9343.67
Co
mmol /1 0.36-0.85 6.96+0.62
Ca ug% 9.5-12.5 3.71+0.66
mmol /1 24-3.12 2.05+1.17
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In immunodeficient conditions associated
with pregnancy, in the mother’s body there are
some negative changes that manifest themselves
by a decrease in cellular and humoral protective
factors. The reason for these disorders in the body
of cows is the physiological immunosuppression
that develops in pregnant animals, as well as the
harmful effects of factors of man-caused load
caused by human economic activity.

Investigation of the influence of individ-
ual compounds of heavy metals on the state of
non-specific resistance of the body of white rats
showed a violation of cellular and humoral com-
ponents, both in the short-term and long-term
intake. The detected changes in the parameters
depended on the dose and exposure time of these
metals and had a phase nature (from suppres-
sion-suppression to stimulation).

Our studies have shown that the activity
of humoral factors protection was reduced in the
blood of control group during the research period.
As is known, in immunodeficient conditions in
pregnant animals, the level of complement and
individual classes of immunoglobulins decreas-
es, and the blood content of circulating immune
complexes increases. Such links of natural pro-
tection of the organism as bactericidal activity of
serum and phagocytic activity of blood neutro-
phils are reduced.

In cows, which for 30 and 14 days before
calving were injected by the liposomal emulsion,
positive dynamics of indices of the humoral level of
non-specific resistance was noted (fig.). In particu-
lar, in serum of experimental group, the content of
circulating immune complexes was less (P<0.05)
in 7 days to the genera than in the control group.

Activation of the complement plays an
important role in the body, promotes increased
phagocytosis, chemotaxis and cytolysis. Proba-
bly the lower titer of the complement in animals
in the experimental group for 7 days prior to
calving indicates a higher TCR compared to the
control group.

The conducted researches revealed a prob-
able decrease in BABS in animals of the control
group for 14 days prior calving in comparison to
the month before (P<0.05). The two-times admin-
istration of the study drug resulted in a significant
increase in the bactericidal activity of the blood
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Fig. Humoral factors of natural defense
in cows and their calves (M+m, n = 3-5)

serum in cows at 14 and 7 days before calving
and in their calves at 3 days of life. The level of
lysozyme activity of blood serum in cows of the
experimental group for 14 and 7 days prior to
calving was higher (P<0.05) than in the control
group of animals (fig.).

Due to the normalization of metabolic
processes, the positive dynamics of indices of
the humoral non-specific resistance of calves was
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noted for the two-time parenteral administration
to cows and newborn calves of the “Pregnavitan”.
In particular, in the blood serum of animals of
the experimental group during the whole period
of studies, somewhat higher content of circulat-
ing immune complexes of the average molecular
weight was noted than in the control, indicating
the stimulation of the immunobiological reactiv-
ity of the calf organism (table 2).

Table 2
Humoral factors of natural defense
in cows and their calves (M+m, n=3-5)

Indices |Groups 3 Agel,;iays 3

CIC, C | 43.80+1.56 | 45.20+=1.28 | 47.25+3.07
mol/l E 45.25+2.06 | 48.75+£2.75 | 50.25+£2.02
CABS, C [0.053+0.005[0.058+0.006|0.060+0.008
U E [0.040+0.004|0.038+0.005*|0.043+0.006
BABS, C 27.65+2.52 | 28.05+1.87 | 29.28+2.10
% E 33.53+1.60 | 35.11+2.48 |37.24+1.67*
LABS, C 20.25+1.65 | 21.75+£1.25 | 23.25+1.49
% E 22.50+1.55 |26.25+1.31*| 27.75+1.93

The high bactericidal activity of the blood
serum is associated with the content of lysozyme,
which has a cytolytic property in relation to micro-
organisms. It is capable, on the one hand, of the
enzyme to break the bond between N-acetylmu-
ramic acid and N-acetylglucosamine, and on the
other hand, lysozyme is able to mobilize other
nonspecific factors for protecting the body [1].
The conducted studies revealed a significantly
higher BABS in calves of the experimental group
at 28" and LABS on the 14" day of life compared
with the control animals (P<0.05).

Conclusions

In our study, we used a drug in the lipo-
somal form to increase resistance of heifers and
their calves under conditions of anthropogenic
impact. In other words, the body was acting by
complex of stress factors: human impacts and
critical periods of ontogenetic development (the
early postnatal period, pregnancy and calving).
In these circumstances, the drug we have devel-
oped for the needs of animals: essential vitamins,
trace elements and biologically active substances.
That composition had positive effects on meta-
bolic processes in animals.

Perspectives. We look ahead general pic-
ture of our investigations that consists of study
the different problems of regulation of immune
and also antioxidant system of different animals
under conditions of technogenic stress. On the
other hand, we plan to elaborate new effective
drugs which will correct immunological disor-
ders and promote the mechanisms of endogenic
defense against xenobiotics in young cows.
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