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Antioxidant protection and peroxydation lipid of body cows of high calves for
the prevention of salmonella under the influence of nanpreparation Germakap
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The article deals with the results of experimental research data of relationship between the antioxidant defense system and lipid
body peroxidation of high calves cows under the influence of nanpreparation Germakap conducted with simultaneous vaccination
with inactivated formol vaccination with repeated in two weeks later at the same doses as their stability and immunity to Salmonel-
la. It was found the likely increase in activity of glutathione peroxidase and glutathione reductase and at the same time, reduction of
malon dialdehyde and hydroperoxides lipids and superoxidimutase. These changes in animals body occur due to complex compo-
nents adaptive nan preparation Germakap that lead to the normalization of metabolic and free radical processes in animals. How-
ever, the increase in the catalytic activity of glutathione peroxidase and glutathione reductase activity in plasma of high calves cows
from research group can be explained by increasing intensity of synthesis in which these enzymes by introducing nan preparation
Germakap closely associated with the regeneration of glutathione in the cell, and also the activity of glutathione peroxidase.
Through interaction with restoration of glutathione and glutathione peroxidase, glutathione reductase it was formed glutathione
system that protects cells from stress peroxidation

Key words: cows, antioxidant system, lipid peroxidation (lipid peroxidation), malonic dialdehyde, superoxide dismutase, gluta-
thione peroxidase, glutathione reductase, salmonellosis, nan preparation Germakap.

AHTHOKCHIAHTHHUM 3aXUCT TA MEPOKUCHE OKUCHEHHS JiMiiB opranizmy
BHCOKOTIJILHUX KOPiB NPU NpoQLIaAKTHILI CATBLMOHEIbO3Y
3a BILIMBY HaHomnpenapary I'epmakamy

ILYO. JlaBpiB
Lavriv_PY@ukr.net

JIvsiscoruii nayionanvbnuti yniepcumem eemepunapHoi meouyunu ma biomexnonoziii imeni C.3. Iicuyvkozo,
eyn. Ilexapcora, 50, m. Jlvsis, 79010, Ykpaina

Y cmammi npuseedeno oani pesynomamy excnepumeHmanbHo20 00CIONCEHHA 63AEMO3ANEINCHOCIE MIJIC AHMUOKCUOAHMHOIO CU-
CcmeMoI0 3axucny ma NepoKUCHUM OKUCHEHHAM NInioie op2anizmy GUCOKOMINbHUX KOpPI6 3a énausy nawonpenapamy I epmaxany 3
00HOUACHOIO NPOBEOeHOI0 BAKYUHAYIEIO THAKMUBOBAHOIO (OPMON2ATYHEBOI0 BAKYUHOIO i3 NOGMOPHOIO PeBaKyuHayicio yepes 08a
mudicHi y mitl camiil 0031 ma cmaHom cmitikocmi IMyHimemy y HUX 00 caibMoHenvo3y. Ilpu ybomy eusaeneno 8ipozione nioguuyerus
AKMUBHOCMI 2LYMAMIOHNEPOKCUOA3U | 2IyMamioHpedyKmasu, a 3a00H0, 3HUNCEHHSL 6MICIY MATIOH08020 Jianboe2ioy i cioponepexi-
cig ninidie ma cynepoxcuoucmymasu. Jlami 3minu @ opeanizmi meapun 8i00y8aloMuCs 3a60aKU KOMNIEKCHIN adanmugniil Oii ckiao-
Hukie Hanonpenapamy ['epmaxany, SKi npuzeo0sams 00 HOpManizayii MemaboaiuHUX ma GiIbHOPAOUKATLHUX NPOYECI8 8 OP2aHi3Mi
meapun. OOHAK, 3pOCMAHHI KAMATIMUYHOI AKMUGHOCHI 2IyMamioHNEePOKCUOA3u ma aKmueHOCmi 2ymamioHpedyKkmasu 6 niasmi
KpOGi GUCOKOMINLHUX KOPI6 OOCHIOHOI 2pynu MOJICHA NOACHUMU 3POCMAHHAM IHMEHCUGHOCMI CUHME3y 8 HUX OaHux gepmenmis
3a80AKU 66edenHI0 Hanonpenapamy Iepmakany, wjo micHoO Noe A3aH0 3 peceHepayicio 21ymamiony 6 KIimuHi, a maxodic camoio
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akmugHicmio 2nymamionnepokcudasu. depes 63aemooito 6i0HOGNIEHHO20 2TYMAMIOHY 3 2/IYyMAMIOHNEPOKCUOA30I0 | 2Tymamionpeoy-
KMazoio ymeoplocmuCsl 2ymamioHo8a CUCmeMa, Wo 3aXuuac KiimuHu 8i0 nepoKcuoHo20 cmpecy

Knrwwuoei cnosa: xoposu, anmuoxcuoanmua cucmema, I10J1 (nepoxucne oxucHenns ninioig), manoHosuil dianvoeio, cynepok-
cudoucmMymasa, 2ymamioHnepokcuoasa, 21ymamioupedykmasa, caibMoHenvbo3s, Hanonpenapam ['epmaxan.

AHTHOKCHAAHTHAA 3ALMUTA U EPOKMCHOE OKUCICHUS JIUITUI0B OPraHU3Ma BbI-
COKOCTEJBbHBIX KOPOB NPU NPO(PHIAKTHKE CaJIbMOHELIe3a
3a BJIMAHMA HaHonpenapara I'epmakana
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JIb606CKUL HAYUOHATLHBILU YHUBEPCUMEM 8eMEPUHAPHOU Meduyunbl U buomexuonozuti umeru C.3. I dcuykoeo,
yn. Ilexapckas, 50, . JIveos, 79010, Yxpauna

B cmambe npusedenvl Oannvle pe3yibmama KCRePUMEHMALbHO20 UCCAeO08AHUSL 83AUMO3ABUCUMOCIIU MENHCOY AHMUOKCUOAHM-
HOU cucmemoul 3auumol U NEPOKUCHbIM OKUCHEHUSM JIUNUOO8 OP2AHU3MA 6bICOKOCMENbHBIX KOPO8 34 GIUSIHUS HAHONPEenapamy
Tepmaxany ¢ 00HO8peMenHOU NPOBEOSHHOU AKYUHAYUCH UHAKIMUBUPOBAHHOU (OPMONIZAYHEGOU 6AKYUHOU C NOGMOPHOU Pe8aKyu-
Hayuell yepes 08e Hedenu 8 Mol e 003e U COCMOAHUEM YCMOUYUBOCMU UMMYHUMEMA ) HUX K CAlbMOHeIe3d.

Ilpu smom evisieneHo 00CmMogepHOe NOGbIULeHUE AKMUGHOCTU 2IYMAMUOHNEPOKCUOA3bl U 2IYMAMUOHPeOyKmassl, d 3A00HO,
CHUDICEHUSL COOEPACAHUSL MATOHOBO20 OUANLOC2UOA U 2UOPONEPEKUCell TUNUO08 U CYNEPOKCUOUCMYma3u. J{anHble U3MeHeHUsl 8 Opea-
HU3Me JHCUBOMHBIX NPOUCX00sIM 01a200apsi KOMNJLEKCHOMY A0anmueHoMy Oelicmeuio cocmagisiiowux Hanonpenapamy Iepmaxany,
KOmopble Npusoosm K HOPMAIU3AYUU Memadoauyeckux U c80000HOPAOUKAIbHBIX NPOYECcco8 8 opeanuzme dcugomuvix. OOHaKo,
POCH KAMAIUMUYECKOU AKMUGHOCMU 21y MAMUOHNEPOKCUIA3bL U AKMUSHOCMU 2/LYMAMUOHPEOYKMA3bL 8 NIA3Me KPOBU BbICOKOCME-
JIbHBIX KOPOG ONBIMHOU 2PYNNbL MONCHO 0OBACHUNb POCHIOM UHMEHCUBHOCIU CUHME3d 8 HUX OAHHBIX hepMmenmos brazooaps eéede-
Huto Hawonpenapamy [ epmakany, 4mo mecHO C8bA3AHO C pezeHepayuell 2IyMamuona 8 KiemKe, d maKkjice camou aKmugHOCmbio
2nymamuonnepokcuoassl. depes gzaumooeiicmsue 60CMAHOBNIEHO20 2YMAMUOHA C 2AYMAMUOHNEPOKCUOA30U U 2IYMAMUOHPEOYK-
maszoii 06pazyemcsi 2ymamuono8as CUCmema, Ymo 3auuwaen Kiemxi om nepokcuoHo2o cmpecca

Knrueswvie cnosa: xoposvl, anmuoxcuoanmuas cucmema, I1OJI (nepokuche oxkucieHuss aunuoog), MaioHo8blll OUdIb0e2uo, cy-

nepoKcUOOUCMymasa, eymamuoHnepoKCuoasa, 21ymamuonpedykmasa, caibmonennes, nanonpenapam I epmaxan.

Introduction

Currently, the agricultural sector of Ukraine is the is-
sue of increasing the production of animal products,
namely milk and meat from improving their quality and
safety. The fact should not be forgotten that infectious
diseases of farm animals and reduce the productivity of
the industry significantly increase production costs.
However, an important role in preventing the emergence
and development of inflammation in infectious diseases
plays a strengthening process of free radical oxidation. At
the same time opposed to this process exists antioxidant
protection, namely the system of antioxidant enzymes and
natural antioxidants (Lavriv, 2011; Tiutiun, 2011; Gutyj,
2013; Gutyj, 2015; Avdos’yeva et al., 2015; Martyshuk et
al., 2016).

Because the question of finding new and effective
ways to prevent salmonellosis is the most important in
modern veterinary medicine. Development and imple-
mentation nan preparation Germakap that based on mod-
ern nanotechnology with cheap, affordable source of
micronutrients, based nano carboxylates germanium, zinc
and silver are priorities as they do not cause the adapta-
tion by pathogenic microorganisms not accumulate in
tissues and organs, do not give side effects and are not
harmful to the animals and the environment (Lebr and
Mazerol, 2009; Avdos’yeva et al., 2015).

The purpose and objectives of the study. The aim of
this work was to study the role of the new nano prepara-
tion of Germakap in the prevention of salmonellosis of

highcalves cows and increase antioxidant protection and
lipid peroxidation in their body for his actions.

The purpose of the work was to study the influence no
preparation Germakap together with vaccination against
salmonella in antioxidant protection and lipid peroxida-
tion in their body and on the growth and survival of
calves in economic conditions.

Material and methods

Research for the study no preparation Germakap con-
ducted in terms of agricultural production cooperative
Mykhailo Grushevskyj (St. Number 20536228), Rohatyn
district, Ivano—Frankivsk region for cattle, black and
white breed, age 3 — 5 years. After a clinical examination
was formed two groups of cows over 10 goals each, two
months before the birth. Cow as the first control, so the
second experimental group for 50 — 60 days for delivery
was administered intramuscularly at a dose of 10,0 cm3
and repeated after 8 — 10 days at a dose of 15 cm3 for-
molgalunic inactivated vaccine, and in addition to cows
while the second group was injected y the muscle nano-
preparation Germakap at a dose of 5,0 cm3 down at inter-
vals of 8§ — 10 days.

The material of the study was the blood that were tak-
en from cows undernail artery at baseline 2 days after the
formation of groups 10 days after intramuscular nano
preparation and vaccination and 30 days after the first
injection,

Blood plasma was determined according to the pro-
cedures:
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— The number of red blood cells — by counting cham-
ber Goryaeva;

— The concentration of hemoglobin — the method of
Sali;

— Morpho—functional and antioxidant body condition
of cows and calves before and after injection of these
drugs is determination of hydroperoxides lipids,
malondialdehyde (MDA), superoxide dismutase activity
and the activity of glutathione and the activity of glutathi-
one reductase assessed by morphological and specific
antioxidant and immunological parameters of blood,
which determined in accordance with conventional meth-
ods (Vlizlo et al., 2012).

The results were treated statistically using standard
computer programs. The difference between the two val-
ues considered probable by: P < 005; P <001; P <0001.

Results and discussion

Analysis of the results of our studies show that the use
of the time and for the period Germakap study overall
clinical condition high calves cows and calves in both
groups after both the control and experimental remained
satisfactory and no different adverse reactions manifested.
However, calves research groups use nanpreparation
Germakap led to a significant improvement in appetite,
coat became shiny, significantly increased their activity
and increases reach to 756 — 845 grams of live weight per
day. At the same time, analysis of laboratory tests of
blood from cows Below Table 1 indicates that the exper-
imental group of cows on the 30th day after administra-
tion is nanpreparation Germakap reduction of red blood
cells from the top to the bottom of the physiological norm
at 7.02%, and therefore to the control group to 5.36%. It
was also notes among research groups at the end of the

experiment, hemoglobin was decreased by 2.54%, as
compared to the control decline was 1.71%.

At the same time, the analysis of the study showed
that the concentration of lipid hydroperoxides on the 30th
day of the experiment, the experimental group significant-
ly decreased by 35.63% (P < 0001), as compared to
32.62% in the control (P < 0001). It is noted also possible
decline at the end of the experiment, the experimental
group malondialdehyde concentration to 39.59%
(P<0001) and relative control group it is 37.48%
(P <0001). If we analyze the activity of superoxide dis-
mutase it is necessary to note the possible decline of the
research group at the end of the experiment to 20.13%
(P <0001) and in accordance with the control group is
also likely to decrease 18.54% (P < 0001).

On one side are not changes in the activity of glutathi-
one peroxidase and glutathione reductase. Thus, among
the experimental group at the end of the experiment is
likely to increase the activity of glutathione peroxidase
37.07% (P < 0001) and relative control group significant
increase of 32.49% (P < 0001). At the same time, at the
end of the experiment is significant increase glutathione
reductase activity among the experimental group 1.9
times (P <0001) and in accordance with the control group
1.7 times (P < 0001). It was also notes the significant
increase of serum complementary activities among re-
search groups at the end of the experiment and in accord-
ance with the control group 1.7 times (P <0001).

Thus, our results confirm that the introduction of this
drug of high calves cows in them is likely lowering lipid
hydroperoxides and malondialdehyde and significant
increase in plasma activity of glutathione peroxidase and
glutathione reductase, which confirms its impact on the
activity of antioxidant system in their body.

Table 1
Biochemical parameters of blood vysokotilnyh cows Ukrainian black and white dairy breed (M = m), n =10
Group of cows
Indicators Research Control
End Start experiment End of experience | Beginning of experience End of experience
Red blood cells, 12 /L 5.7+0.5 53+0.3 5.7+04 5.6+0.5
Haemoglobin, gramm/1 106.4 +5.1 103.7+3.4 106.3+5.8 105.5+4.3
The concentration of hydroper-
oxides lipid od.E 480 / ml 5.36 £0.05 3.45£0.03*** 5.35+£0.06 5.12+£0.04
odes.E 480/mu
The concentration of malonic 6.82+0.07 4.12 +0.04%%+ 6.76 +0.07 6.59 +0.06
dialdehyde, nmol / ml
Act. Superoxidedysmutazy, 1.54+0.8 1.23 4 0.5%% 1.55+0.8 1.514+0.7
um.od / mg protein
Act. Glutathione peroxidase, 21.42+ 041 29.36 + 0.49%* 21.45+0.42 2216 +0.43
immol GSH / min. mg protein
|Akt.hlutationredukpots, nmol
INADH + / min * mg protein 0.39+0.07 0.75 £ 0.09*** 0.38+0.07 0.44 +0.08
squirrel
Complementive act. Cheese, 0.03+0.003 0.05+0.004 0.03+0.003 0.03+0.003
blood from

Note: *~P < 005; **~ R <001; ***~ R <0001.

However, it should be noted that the active protection
of cows involving natural resistance mechanisms are
often not effective due to the spread of metabolic abnor-

malities, among which an important place is a violation of
the imbalance of free radical processes including lipid
peroxidation and reduced antioxidant systems. However,
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free—radical processes (GRP) — a necessary element of
any inflammation associated with phagocytes production
of reactive oxygen species (ROS).

Produced secretory function of phagocytes in the evo-
lution needed to kill bacteria, but a sharp increase in oxy-
gen consumption during phagocytosis sometimes results
in changing the restoration of O, to H,O in leukocytes,
which mainly generate ROS. However, excess ROS
initiates free radical lipid peroxidation (LPO) that damage
tissues primarily biological membranes. The emergence
of a large number of free radicals penalized in the mito-
chondrial electron transport chain; separation of oxidative
phosphorylation under POL leads to a deep deficit of
energy; changing the function of enzymes, carbohydrates
and proteins, including proteins DNA and RNA. As a
result of this, cell lost regulatory functions, abnormal
proteins are appeared and are stimulated, besides the
direct damaging actions, secondary destructive processes.
Originating deep breach the membrane and the next — a
total architectonics cell leads to its death that oxidative
stress. It was also noted that a significant role in the ethi-
opathogenesis play salmonella bacterial flora, which is
closely linked to the activity of free radicals and immune
responses, GRP is one of the parts of the course and sal-
monella.

Conclusions

The analysis of data obtained by us in the study, sug-
gest stimulating effect of nanpreparation Germakap not
only on the activity of the immune system in the body of
high calves cows, but also on the activity of antioxidant
system, which explains its effect on the function of anti-
oxidant system, aimed at the disposal of toxic products of
free radical oxidation and maintain bioradical physiolog-
ical balance in the prevention of salmonellosis (Lebr and
Mazerol, 2009; Tiutiun, 2011; Avdos’yeva et al., 2015).
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