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The research findings about the influence of endotoxicosis in cows on morphological and biochemical
blood indicators are showed in the article. It is found that the development of endotoxicosis in pregnant
cows is accompanied by decreased red blood cell count, hemoglobin level, total protein, increased activity
of aminotransferases and increased number of white blood cells in blood compared with the value of these
indicators in the blood of cows with a physiological course of pregnancy. The development of endotoxicosis
in pregnant cows also contributes to the violation of protein and bilirubin synthesiz, detoxifying functions
of hepatocytes and the disruption of a kidney filtration function.

The cows with the signs of endotoxicosis showed lower content of total protein compared with the
control group of cows, and also were reported to show decreased content of albumin during the Sth and 9th
months of pregnancy. The study of globulin fractions in the blood of the cows of the experimental group during
the 8th month of pregnancy showed the increase of a — and B-globulins by 16 and 15 % in comparison to
the values of the control group. A low level of urea in blood of the cows of the experimental group, the values
of which decreased by 15 and 31 % during the 8th and 9th months of pregnancy respectively, compared to the
control animals, indicates the decrease of detoxification function of the liver.

Key words: COWS, ENDOTOXICOSIS, BLOOD, PREGNANCY, PROTEIN, HEMO-
GLOBIN, AMINOTRANSFERASES.

MOP®OJIOI'TYHI TA BIOXIMIYHI ITOKAZHUKH KPOBI KOPIB
3 ®I310JIOI'TYHUM ITEPEBIT'OM TIVIBHOCTI
TA Y KOPIB 3 PO3BUTKOM EH/IOTOKCHUKO3Y
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JIbBIBCHKHIT HAITIOHAIBHUM YHIBEPCUTET BETEPUHAPHOT MEIUIIMHH Ta 010TEXHOIOTIN
imeni C. 3. I>xumpkoro,
By [lekapcrka, 50, M. JIpBiB, 79010, Ykpaina

Y cmammi nasedeno pezynomamu 0ocniodxcenv @naugy eHOOMOKCUKO3Y V' KOpi@ HA MOPOR0TUHI
i GioximiuHi ROKA3HUKU X Kpoi. Bcmanoseieno, wo po3sumox eHOOMOKCUKO3Y y MIIbHUX KOPI@ CYNPOBO0-
JHCYEMBCSL 3HUICEHHSAM 8 KPOBI KLIbKOCMI epumpoyumis, pieHs 2emMociodiny, 3a2aibHo20 npomeiny, niosu-
WeHHS AKMUBHOCMI AMIHOMPAHCGepas ma 30i1bueHHs KiibKOCMI 1eUKOYUmMie NOPIGHSIHO 3 8CIUYUHONO YUX
NOKA3HUKIB Y KPOGi Kopig 13 (hizionociunum nepebicom sacimuocmi. Takodc po3eumox eHOOMOKCUKO3Y ) Miflb-
HUX KOPIB CRPUSLE NOPYULEHHIO OILOKCUHMEZY8AIbHOIL, OINipYOIHOCUHIME3YB8AILHOTI MA OeMOKCUKAYIIHOT yHKYIT
2enamoyumis ma nOpYueHHio Qinbmpayiinoi GyHKyii HUPOK.

Y xopis 3 osnaxamu eHOOmoKCuUKo3y cnocmepieanu HUNCHULL 6MICI 3a2a1bHO20 NPOMEIHY NOPIGHAHO
3 KOHMPOJLHOIO 2PYNOI KOPIB, MAKONC 6CHMAHOGLEHO 3HUNCEHHS Micmy anbOyminie yoce Ha 8 i 9 micayi
minonocmi. Tlpu docrioocenui enobyninosux paxyii y Kpoei kopie 00Caionoi epynu Ha 8 micsimv minbHOCHI
BCMAHOBLEHO NIOBUWeHHS O~ | f-enoOyninie Ha 161 15 % 6i10HOCHO 6enuyun KORMPOabHOL pynu kopie. Husvkuii
PiBEHb CEU0BUHU 8 KPOBI KOPi& 00CHIOHOT epynu, de 8i0nosiono na 8 i 9 micayb minbHoCmi 6iH 3HU3USCA Ha 15
i 31 % 6i0HOCHO KOHMPONBLHOL 2PYNU MEAPUH BKA3VE HA 3HUICCHHS 0E3IHMOKCUKAYIIHOI QyHKYIT neuinKu.

Karouosi caosa: KOPOBHU, EHJIOTOKCHUKO3, KPOB, TUIBHICTb, IPOTEIH,
I'EMOIJIOBIH, AMIHOTPAHCOEPA3H
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JIbBOBCKMI HALIMOHAJILHBIN YHUBEPCUTET BETEPUHAPHON METUIIMHBI U OMOTEXHOIOT Ut
nmenu C. 3. I'kumxoro,
yi. Ilekapckas, 50, . JIsBoB, 79010, Ykpanna

B cmamve npusedenvl pezyiomamol ucciedo8anull AUAHUS IHOOMOKCUKO3A Y KOPO8 HA MOPPOL0-
audeckue u OUOXuMuYecKue NOKA3ameny ux Kposu. YCmanoeieno, ymo pazeumue dHOOMOKCUKO3A 6 CMeilb-
HbIX KOPOB8 CONPOBONCOACMCSL CHUNCCHUEM 8 KDOBU KOJIUYECMEA IPUMPOYUINOS, YPOBHS 2eMO2N00UHA, 001je20
benka, nosvlieHUue AKMUSHOCMU AMUHOMPAHChepas u yeeruyeHue Koauvecmea ieukoyumos no cpasHe-
HUIO C GEIUYUHOU dMUX NOKA3Amenell 8 Kposu Kopos ¢ (usuorocudeckum meueruem depemennocmu. Tax-
Jice pazeumue 3HOOMOKCUKO3A 8 CMEIbHBIX KOPO8 CHOCODCMEYem HapyuleHulo berokcunmesupyowetl, ounu-
pyounocunmesupyiouiel u 0e3uHMOKCUKAYUOHHOU DYHKYUU 2enamoyumos U HApyWeHUuro GuibmpayuoHHoul
@yHuKkyuu nouex.

Y kopoe ¢ npusnakamu 3HOOMOKCUKO3A HAOIOOANU CHUMNCEHUE YPOBHS 00Ue20 OeKa No CPAGHEHUIO
¢ KOHMPONLHOU 2PYNNOU KOPOB, MAKI’CE YCMAHOBLEHO CHUNCCHUE COOePICAHUSL albOYMUno8 yoice Ha 8 u 9
mecsiye cmenvrocmu. [lpu ucciedosanuu enoOyIuHo8wx paxyuil 8 Kposu Kopos onbimHoll 2pynnol Ha 8 mecsy
CMenrbHOCMU YCIMAHO0B8IEeH0 NoGbluterue 0~ U f-enodyrunos na 16 u 15 % omnocumenvho eeruyun KOHMPOIbHOU
epynnbl kopos. Huskuil yposerb Mouesunvl 8 Kposu KOpos ONbIMHOU 2PYNNbl, 20€ COOMEemcmeenno Ha 8 u 9
Mecsiy cmenvHocmu OH chuzuaca ua 15 u 31 % omuocumenvno KOHMPOIbHOU.

Kmouessie cioa: KOPOBbBI, DHIAOTOKCHUKO3, KPOBb, CTEJIbHOCTD, [TPOTENH,
I'EMOIJIOBMH, AMUHOTPAHC®EPA3LI

In veterinary medicine, pathology is effects of such substances and their entry into
considered as a dynamic process of adaptation the internal environment which may be defined
that characterizes the changes (temporary, as endotoxicosis [8—10].
permanent) of  biochemical  processes, The aim of our work was to elucidate the
functions and morphology of cells, organs influence of endotoxicosis on the morphological
and systems [1]. Therefore, it is important to and biochemical blood indicators of pregnant
diagnose the beginning of the disease, which COWS
is particularly relevant to veterinary obstetrics
and gynecology [2, 3]. Materials and methods

During pregnancy, the cow’s organism
experiences a series of changes close to Ukrainian dairy black and white breed
pathology. Symptoms of intoxication usually cows were used for the research. To solve the set
accompany the disease and its complications, tasks, two groups of animals with 10 pregnant
associated with increased tissue destruction, cows in each: control and experimental ones
enhanced catabolic processes, liver and kidneys were formed. The animals of the experimental
insufficiency, violation of the microcirculation group showed clinical signs of endotoxicosis:
[4-7]. congestive edemas of external genitals,

It is believed, that all forms of a swollen udder, anaemia of mucous membranes,
malicious effect of endotoxins on organs and depression, dysorexia, functional disorders
organism systems are realized in the form of a of proventriculus and intestine. The signs of
specific response to the primary action of these endotoxicosis in pregnant cows developed
substances. Such a body’s response does not when the conditions of keeping and the level
only limit, but also extends both, the harmful of pregnant cows feeding did not meet the
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physiological needs of the fetus for nutrients,
resulting in disturbance of the physiological
course of pregnancy.

Cows of the control group were healthy,
with physiological course of pregnancy

The studies followed the rules, which
were mandatory when performing zootechnical
experiments on the selection and keeping
animals-analogues in groups, techniques of
preparation, use and accounting of consumed
fodder. The diet of the animals was balanced
for nutrients and mineral substances, which
provided their need for essential nutrients.

Blood for analysis was taken from the
jugular vein on 8 and 9 months of pregnancy.

The blood was tested for the following
indicators: the number of white blood cells
(WBC) — with Goryaev’s graticule in the
counting chamber; the number of red blood
cells (RBC) — photocolorimetry by the method
of E. S. Gavrilets et al.; the concentration of
total hemoglobin according to the method of L.
M. Pimenova et al.

The protein-synthesizing function
of liver was determined by the content of
total protein and its fractions (albumins
and globulins) in serum. The level of total
protein was determined with biuret reagent
according to the method of N. L. Delektorskij,
fractional composition of proteins in serum by
electrophoresis method in polyacrylamide gel.

The functional state of liver was
determined by biochemical parameters of
blood: the concentration of total bilirubin, urea,
creatinine were determined by the methods

described in the handbook “Studying the blood
system in clinical practice”.

The serum was examined for the
activity of aspartate-aminotransferase (AST)
(EC 2.6.1.1.) and alanine aminotransferase
(ALT) (EC 2.6.1.2.) — according to the method
of Frenkel and Reitman in the modification of
K. G. Kapetanaki.[11]

Research and discussion

The blood in the organism of animals is
a relatively constant and mobile environment,
which performs a significant number of
vital functions in order to maintain a stable
physiological status of the organism.

In veterinary medicine, more attention is
paid to the study of hematological parameters,
sinceitis possible toevaluate the overall health of
the animal specifically judge about the intensity
of metabolic processes, the development of
infectious and noninfectious diseases basing on
their determining.

Table 1 shows the morphological blood
indicators of the cows with a physiological
course of pregnancy and the cows with the
development of endotoxicosis. It is established
that the number of RBC in blood of the control
group of 8 and 9 months pregnant cows ranged
within physiological values. The number of
RBC in the blood of cows of the experimental
group was slightly lower, namely during the 8th
month of pregnancy — by 14 %, while during the
9th month of pregnancy — by 21 % compared to
the parameters of the control group.

Table 1

Morphological parameters of blood of the cows with a physiological course of pregnancy and
the cows with the development of endotoxicosis

Months of Gro.ups of RBC, T/L Total Hemoglobin, WBC, x10°/L
pregnancy animals g/L
2 C 7.11£0.25 110.024+4.03 7.59+0.33
E 6.15+0.29* 95.10+3.19* 7.95+0.28
C 7.5240.26 119.124+4.72 7.62+0.29
? E 5.94+0.33** 90.2042.83%** 8.20+0.18*

Note: variance compared to the control group in this and the following tables are: * — P<0.05; ** —P<0.01;
*** __ P<0.001
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It is known that hemoglobin is a transport
protein responsible for carrying oxygen from
lungs to organs and tissues of an animal
organism, thereby providing a tissue breathing.
The results of studies of hemoglobin show
that the blood of cows with a physiological
course of pregnancy during the studied months
of pregnancy contained hemoglobin within
physiological values, whereas in the blood of
the cows with signs of endotoxicosis, its content
during the 8th month of pregnancy decreased by
14 % and during the 9th month of pregnancy —
by 24 %.Increased content of hemoglobin in the
blood of the cows with a physiological course
of pregnancy indicates a high level of metabolic
processes in the organism of these animals.

The number of WBC in the blood of
the cows reflects the state of protective forces
of their organism. In case of the development
of endotoxicosis, the cows of the experimental

group experienced an increase in the studied
parameters by 5 % and 8 % during the 8th and
the 9th month of pregnancy respectively. In our
opinion this is caused by the development of
inflammatory processes in the organism of the
cows due to the development of endotoxicosis.

Biochemical blood composition depends
on various factors, in particular on the conditions
of keeping, feeding, age and a physiological
state of the animals, as well as diseases of
various etiologies. Our research found that the
dynamics of total protein and its fraction in
blood of the cows of the control group is within
physiological values (7able 2). The cows with
the signs of endotoxicosis showed a slightly
lower content of total protein compared with
the control group with the content of the studied
parameters during the 8th month of pregnancy
decreased by 13 %.

Table 2

Total protein content and its fraction in blood of the cows with a physiological course of pregnancy
and the cows with the development of endotoxicosis,M+m, n =10

: : 5
Months of Groups . Protein fractions, % .
of Total Protein, g/L . globulins
pregnancy . albumins
animals o- B - y -
C 79.68+1.69 44.12+0.32 16.56+0.22 14.25+0.19 25.07+0.46
8 + + +
E 69,4541 88%** 40.63**0.26 19.1*5**0.14 16.3*7**0.20 23 8640 41*
C 78.73+1.90 43.87+0.53 16.86+0.17 15.04+0.15 24.23+0.65
9 + + +
E 64.204] 3% 38.93**0.41 21.5*5**0.12 16.93**0.25 22 600 39*

The cows with the signs of endotoxicosis
were reported to show a decreased content
of albumin during the 8th and 9th months of
pregnancy, which decreased by 8 and 11 %
compared to the control group. Albumins are
considered amino acid reserves of the body,
therefore, a significant reduction in their level
indicates the amino acid and protein deficiency
in the organism of the cows.

The study of globulin fractions in the
blood of the cows of the experimental group
during the 8th month of pregnancy showed the
increase in o — and B-globulins by 16 and 15 %
relative to the values of the control group cows.

During the 9th month of pregnancy, the blood
of the cows with the signs of endotoxicosis also
showed an significant increase in the content of
a- and B-globulins.

The study of y-globulins in the blood
of the experimental group cows showed a
decrease to 22.60 %. Thus, the proportion
of y-globulins in the composition of protein
fractions in the blood of the cows with the signs
of endotoxicosis during the whole experiment
was lower.

The study of the activity of ALT and
AST is essential for the determination of the
overall physiological condition of the organism
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of cows, with a number of biosynthetic
processes depending basically on the speed of
biochemical reactions which are regulated by
the activity of enzyme systems.

The dynamics of the activity of
aminotransferases in blood serum of the control
cows and the cows with the development
of endotoxicosis are shown in 7able 3. The
activity of ALT and AST in blood serum in the
control group of cows during the 8th month of
pregnancy ranged within physiological values.
During the 9th month of pregnancy in the serum
of the cows of the control group, the activity of
aminotransferases increased slightly, with ALT

by 7 %, AST by 9 %. Accordingly, the intensity
of metabolism when approaching calfbirth, of
course, affects the functional state of animals,
which apparently is one of the causes of an
increased activity of aminotransferases, which
are central in protein metabolism. The cows
with the signs of endotoxicosis showed an
increased activity of the studied enzymes in
their blood throughout the experiment. Thus,
during the 8th month of pregnancy, the activity
of ALT in the serum of the experimental group
cows rose by 20 %, whereas during the 9th
month of pregnancy — by 28 % relative to the
values of the control group cows.

Table 3

Dynamics of the activity of aminotransferases in serum
of the cows with a physiological course of pregnancy
and the cows with the development of endotoxicosis, M+m, n = 10

wstun | el
C 27.0+£0.52 43.0+0.70 1.59+0.07
8 E 32.1+£0.82%** 50.5+0.72%** 1.57+0.05
9 C 29.7+0.51 46.1+£0.65 1.55+£0.06
E 38.2+0,15%** 55.3+£0.58*** 1.45+0.04

The study of the activity of AST in
the blood serum of the cows with the signs
of endotoxicosis showed an increase in this
enzyme during the 8th and 9th month of
pregnancy to 17 % and 20 % respectively. Such
a rise in the enzymes is due to toxic effects of
toxins on the liver, followed by an increase in
aminotransferases. The increased activity of
aminotransferases in the blood of sick cows
indicates a violation of the functional state of
liver.

To  evaluate the  activity of
aminotransferases in veterinary practice, de
Rytis coefficient (the ratio AST to ALT activity)
is determined. According to literature data, it
is known that with pathology of muscle tissue
(mainly of the myocardium), it increases, while
with hepatopathy, on the contrary, it decreases.
On average, de Rytis coefficient of the sick
cows was significantly decreased which focuses
on toxic effects of endoto[icosis on the liver.

The cows with endotoxicosis show
disrupted metabolism of bile pigments, which
is proved by a high content of total bilirubin
in serum. The average level of pigment of
the experimental group of cows during the
8th month of pregnancy was higher than a
corresponding value of the control group cows
by 18 %. During the 9th month of pregnancy,
this indicator in the blood of the experimental
group cows increased by 33 % (Table 4)

Endotoxicosis of cows leads to a
decreased detoxification function of the liver,
indicated by a low level of urea in blood of the
cows of the experimental group, the values of
which decreased by 15 and 31 % during the
8th and 9th months of pregnancy respectively
compared to the control animals.

Unlike wurea, another indicator of
residual nitrogen — creatinine in sick cows of
the experimental group during the 8th month
of pregnancy did not differ significantly from
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Table 4

Biochemical parameters of blood of the cows with a physiological course of pregnancy
and the cows with the development of endotoxicosis, M+m, n = 10

Months of Groups of Creatinine, Total bilirubine,
. Urea, mmol/L
pregnancy animals pumol/L umol/L
2 C 4.7+0.18 102.14£3.52 4.5+0.24
E 4.04£0.13%** 106.4+4.08 5.3+0.20*
9 C 4.8+0.18 101.5+£3.04 4.6+0.16
E 3.3+0.15%** 112.4+3.03* 6.1£0.15%**

the values of clinically healthy cows. However,
during the 9th month of pregnancy, the
experimental group of cows with clinical signs
of endotoxicosis showed hypercreatinemia,
which means the violation of a filtration
function of kidneys.

Therefore, the obtained results
enable us to suggest that the development of
endotoxicosis in pregnant cows, caused by the
inadequate sugar-protein diet, leads to probable
changes in the morphological and biochemical
blood composition.

Conclusions
The cows with the signs of
endotoxicosis during 8-9th months of

pregnancy show a decreased number of RBC,
level of hemoglobin, total protein, an increased
activity of aminotransferases and an increased
number of WBC compared with the value of
these indicators in the blood of the cows with
a physiological course of pregnancy. Hence
the development of endotoxicosis in pregnant
cows contributes to the violation of protein-
synthesizing,  bilirubin-synthesizing  and
detoxifying functions of hepatocytes and the
disruption of a kidney filtration function.

Perspectives of further research.
With the purpose to comprehensively study the
pathogenesis of endotoxicosis in pregnant cows,
it is advisable in the future to conduct research
of the immune system of pregnant cows with
the aim of developing the effective treatment
and prevention of their of endotoxicosis.
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