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METABOLIC PROFILE OF COWS BLOOD
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The aim of the study was to determine some biochemical parameters in the blood of cows (Ukrainian
black and white dairy breed) with follicular ovarian cyst at the I*' or 2" lactation after the application of dif-
ferent methods of treatment and comparative analysis of these treatment regimens. In the treatment of cows
of control group the intramuscular injection of Surfagon was used at doses of 10, 10 and 5 ml respectively on
the I*, 3" and 5™ days of treatment. For treatment of cows of experimental group the intramuscular injection
of liposomal emulsion with inclusion of extracts of herbs (wild thyme (Thymusserpyllum L.), common yarrow
(Achilleamillefolium), common nettle (Urticadioica L.)) combining with synthetic gonadotropin releasing hor-
mone was applied twice with interval of 3 days.

It has been found that on 7" day after treatment of cows with follicular cysts progesterone level in-
creased in the blood serum of animals in control and experimental groups comparing to the indicators before
treatment and on the 3" day of treatment in both groups. The progesterone level in the blood of cows in experi-
mental group was higher by 33.64 % than in control (P<0.01). This may indicate the revitalization of the ovary
functioning as a result of treatment that was more effective in experimental group than in control. On the 7"
day of treatment of cows with follicular ovarian cyst cholesterol level was within the physiological norm in the
blood serum of animals in both groups but the parameter was higher by 8.71 % in the blood serum of cows in
experimental group and this difference was significant (P<0.05). This may indicate a greater impact of regi-
men of treatment of cows in experimental group on the revitalization functioning of the reproductive system
and metabolism of cholesterol in the organism of animals.

Due to the research results, we consider that it is appropriate to continue studies on the use of wild
thyme, common yarrow and common nettle to treat cows with ovarian follicular cyst.
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Memoro docridsicents 6yn0 8UHAYEHHS OesIKUX DIOXIMIUHUX NOKA3HUKIE KPOGL KOPI8 YKPAIHCbKOI Hop-
HO-ps60i MOOYHOL nopodu 1-2-i nakmayii, X6opux Ha GONIKYIAPHY KiCMY AEYHUKA, MA NPOMASOM JIKYSAHHS
npu 3aCMOCYB8AHHI PI3HUX CNOCO0OI6 IKYBAHHS, I NOPIGHALIbHUL AHALI3 Yux cxem aikyseanus. Ilpu nikysanni
KOpIi6 KOHMPONbHOL 2pynu 3aCmoco8y8aiu HYympiuHbom 1306e 8eedenns npenapamy « Cypgaecony na 1-u, 3-i
ma 5-u OHi aikysanus 6 0ozax 10, 10 ma 5 mn 6ionoeiono. [ nikysanHs Kopie 00CHiOHOl epynu 08idi 3 iH-
mepeanom 3 OHi 3acmoco8y8anu 6HYMPIUHbOM ‘306€ 86€0EHHS JINOCOMATLHO20 NPERAPAmy 3 6KIAIOYEHHIM
BUMSIICOK 3 JIKAPCLKUX POCTUH (YeOpeyb 36UMalHUl, 0epesitl 36UYAUHUL, KPONU8d 08000MHA) ¥ NOEOHAHHI
3 CUHMEMUYHUM 20HAOOMPONTH-PUTIZUHE 2OPMOHOM.

Bcmanoesneno, na 7-ti 0Oenv nicisi AiKysanHs Kopie 3 (oMKYIApHUMU Kicmamu 8i00Y10¢s 3pOCMAHHS
PpisHs npozecmepony 6 cuposamyi Kposi Kopie KOHMPOIbHOI ma 00CHIOHOI 2pyn NOPIGHAHO 3 YUMU NOKAZHUKA-
Mu 00 nikysanusi. Ha 3-1i 0enwv nicis aikysanns y 060x epynax i 6 00CHioHIU epyni 1io2o pisens 0y6 na 33,64 %
oinvuum (P<0,01), nise y meapun koumponvhoi epynu. Lle mooce Oymu cgiouennsam akmugizayii pobomu seu-
HUKA 8HACAIOOK JIKYBAHHS, OLIbUL eheKmUsH020 y O0CAIOHIU epyni, HidIC Y KOHMPOabHill. Pisenv xonecmepony
Ha 7-Ul OeHb RICs MIKY8AHHS KOPIE 3 (PONIKYIAPHOI KICMOIO 8 CUPOBAMYL KPOSI MEAPUH KOHMPOTbHOTL i 00CHI0-
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HOT epyn Oy8 y medcax ¢hizionoziunoi Hopmu, npome 6 00CAIOHIU epyni 6in 6y6 Oinbuwum Ha 8,71 % (P<0,05),
wWo Mooice ceioHUmu nPo OIIbWUL BNAUE CXeMU TIKYBAHHS, AKY 3ACMOCO8Y8ANU 8 OOCHIOHIU epyNi KOPi8 HA
akmusizayiio pobomu cmamesgoi cucmemu ma 0OMiH X01eCmMepony 8 OP2anizmi Kopis.

3 0enady na ompumani pe3ynibmamu, 88aNCAEMO 3a OOYLIbHE NPOOOBIHCEHHS OOCTIONCEHb 3 GUBUEHHS
BUKOPUCIAHHSL YeOpeyro 36UYatin02o, 0epesiio 36UtaliH020 ma KpOnuey 08000MHOL npu JiKy8aHHI KOpie 3 ¢o-
JIKYIAPHOIO KICMOIO AECYHUKA.

Kirouosi cioa: KPOB, KOPOBU, ©OJIKVYIIAAPHA KICTA, JIIKYBAHHA, ITPOI'ECTE-
POH, ECTPAIIOJI, KAPOTHH, XOJIECTEPOJI, ACKOPBIHOBA KHCJIOTA
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Lenvio uccnedosanus 6uLI0 Onpedenetue HeKOMOoPLIX DUOXUMUYECKUX NOKA3amenel Kposu Kopos YKpa-
UHCKOUL YePHO-NeCMPOLl MOTOYHOU NOPOObl 1—2-11 1akmayuu, 60IbHBIX POIUKYIAPHOU KUCTHOU SUHHUKA, 80 8DEMs
JIeYeHUs. NpU NPUMEHEHUU PA3TUYHBIX CNOCO008 IeYeHUs U CPABHUMENbHBIN AHANU3 IMuXx cxem neyvenus. lpu
JIeYeHUU KOPO8 KOHMPOAbHOU 2pYyNnbl NpUMeHsIU UM 66edenue npenapama « Cypghacony na 1, 3-i u 5-ii OHu
nevenust 6 0osax 10, 10 u 5 mn coomeemcmeenno. /s ieuenuss Kopog ONbIMHOU 2PYNnbl NPUMEHSIU 6HYMPU-
MbluleuHoe 66edeHue TUNOCOMAILHO20 NPenapama ¢ BKIIOYEHUCM 8bIMANCEK U3 IeKAPCMBEEHHBIX PACTEHU
(MuMvsH 0ObIKHOBEHHDI, MBICAUSTUCHUK OOLIKHOBEHHBIIL, KPANUBA 08Y0OMHAS) 8 COUeMAaHUL ¢ CUHmMemuye-
CKUM 20HAOOMPONUH-PUTUSUHE 20PMOHOM 08d paA3ad € UHMEPBANOM 3 OHA.

Yemanoeneno, umo na 7-ii Oenv nocne neuenus Kopoe ¢ POoITUKYIAPHLIMU KUCIAMU NPOU3OUEN POCT
VPOGHSL NPO2ECMEPOHA 8 CHIBOPOMKE KPOSU KOPOS KOHMPONLHOU U ONBIMHOLL 2PYAN HO CPAGHEHUIO C IMUMU NO-
Kazamenamu 00 Ha4ana JedeHus: U Ha 3-il 0eHb nocie JeyeHus 6 08yx epynnax. B onvimnoil epynne yposens e2o
ovin Ha 33,64 % Oonvute, uem y JHCUBOMHBIX KOHMPOALHOU 2pYNNbl U pasHuya ovina oocmogepuot (P<0,01).
Omo modicem bbImb C8UIEMENbCMEOM AKMUBU3AYUY PAOOMbL AUYHUKA BCTle0Ccmaue ledeHus, boee 3¢ ghex-
MUBHO20 8 ONBIMHOLL 2pynne, Yem 6 KOHMPOIbHOU. Ypogens xonecmepona Ha 7-Ui 0eHb nocie nedeHusi Kopos
¢ PONMUKYAAPHOU KUCTOTU 8 CHIBOPOMKE KPOBU KOPOG KOHMPOTLHOU U ONBIMHOU 2PYNN HAXOOUICA 8 Npedenax
@usuonozuuecKoll Hopmbl, 0OHAKO 8 ONLIMHOU epynne oH 6vin bonvute Ha 8,71 % (P<0,05), ymo mooicem ceu-
0emenbCemeosams 0 DObULeM GIUSHUY CXeMbl JeYeHUsl, NPUMEHABULENCS 8 ONBIMHOU 2pynne KOpo8 HA aKmu-
BU3AYUIO PAOOMBL NONOGOU CUCTEMbL U OOMEH XOIeCmepoid 8 OP2aHUu3Me KOpos.

Hcxo0s u3 nonyuenHvix pe3ynvmamos, cuumaem yenecooopasvlm npo0oalceHue Uccie008anull no
U3YYEHUIO UCNONB30BAHUS YAOpeyd, MbICAUCTUCTIHUKA 0ObIKHOBEHHO20 U KPANUBLL O8YOOMHOU NPU eUeHUl
KOPO8 ¢ PONTUKYAAPHOU KUCTOU AUYHUKA.

Kurouessle ciioBa: KPOBb, KOPOBbI, ®OJUIMKVYIIAPHBIE KUCTHI, JIEHEHUE, I[TPO-
I'ECTEPOH, 5CTPAJINOJI, KAPOTUH, XOJIECTEPOJI, ACKOPBMMHOBA A KNCJIOTA

Ovarian cysts are one of the main prob- prevent ovulation and contribute to the persistence
lems of reproduction in dairy cattle breeding. Fol- of dominant follicles in cows with undisturbed
licular cysts are anovulatory follicular structures cycles. It has been found that 66 % of cows with
that are found in 10-13 % of dairy cows in post- ovarian follicular cysts had intermediate progester-
partum period [1]. The first physiological cause one concentrations (0.1-1.0 ng/mL) at the time of
for the formation of follicular cysts is a disor- detection. Most follicles (76 %) which evolved
ders of the work hypothalamus, which causes pre- in the presence of intermediate concentrations
ovulatoric increased levels of luteinizing hormone of progesterone were cysts. Only 10 % of them
follicular in the response to estradiol. The factor were ovulated [2].
responsible for this effect can be hypothalamus Cystic degeneration of the ovaries in most
progesterone. Intermediate levels of progesterone cases is the cause of infertility of young, highly
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productive cows which have not yet fully imple-
mented highbreed and productive quality. To cor-
rect reproductive function of females a number of
hormones was used (PMSG, FSH, hCG, prosta-
glandins, etc.), the cost of which is high enough
and their use can cause changes in the hormonal
profile of animals. Recently, to stimulate repro-
ductive function using herbal medicines that have
the effect of gonadotropic or steroid hormones
stimulate the secretion [3, 4]. Significant achieve-
ments with the use of herbal remedies are described
in the medical literature. However, the results ob-
tained in veterinary medicine are of ambiguous
nature. In particular, the same herbal medicines
in some cases show a positive treatment effect
and in the other they have some reservations with
their use. In addition, there is almost no data on the
combined use of synthetic hormonal and herbal
drugs. Therefore, we expected to develop the ways
of regulating reproductive functions of animals
under physiological and pathological conditions,
especially in the reproductive organs with the use
of combination therapies that can provide effec-
tive treatment based on the study of physiologi-
cal, biochemical parameters of animals [5—7].

Materials and methods

The research was conducted in experi-
mental state farm “Pasichna” (Khmelnytsky re-
gion) on cows Ukrainian black and white dairy
breed of 172" Jactation. Due to the collecting
history of clinical disease and by rectal exami-
nation animal diagnostics of functional state among
the ovaries the animals with ovarian follicular cysts
were selected. Cows with the disease were divided
depending on the treatment to control and ex-
perimental groups of 5 animals in each group.
Groups were formed by the following treatment
regimens of these pathology. Specifically:

Treatment of follicular cysts.

The control group treatment scheme:

I’ day — intramuscular injection of Surfagon
(10 ml);

3" day — intramuscular injection of Surfagon
(10 ml);

5% day — intramuscular injection of Surfagon
(5 ml).

Experimental group:

intramuscular injection of liposomal emul-
sion with the addition of phyto-substances (wild
thyme (Thymusserpyllum L.), common yarrow
(Achilleamillefolium), common nettle (Urtica-
dioica L.)) with gonadotropin releasing hormone
twice with an interval of 3 days.

In order to clarify the processes that oc-
cur in animals during the course of diseases and
their treatment blood samples of cows in exper-
imental and control groups were taken immedi-
ately before treatment, after 3 and 7 days after
treatment. In blood samples we determined the
concentrations of progesterone and estradiol-17,
carotene content, total cholesterol, ascorbic acid.
For research in the blood of cows laboratory
methods described in the handbook edited by
Academician NAAS V. V. Vlizlo (Lviv, 2012)
were used [8].The resulting digital data was pro-
cessed statistically using Microsoft Office Excel.

Results and discussion

In the analysis of biochemical parameters
of blood serum of cows with ovarian follicular
cysts before treatment (7able 1) was get to low pro-
gesterone and high estradiol. Between the control
and experimental groups these data differ within
13.95 and 5.91 % respectively, indicating approxi-
mately the same level of development of this dis-
ease in all animals selected. The level of carotene
in both groups was within the physiological norm,
and in the experimental group differed from the
control by 2.55 %. The level of serum cholesterol
was within the physiological norm, and in the ex-
perimental group it differed from the reference by
1.1 %. The content of ascorbic acid in blood serum
of cows was also within the physiological norm,
and the difference between the control and experi-
mental groups of cows was insignificant.

In the analysis of progesterone levels in se-
rum of cows in control and experimental groups
on the 3™ day after treatment of follicular cysts
(Table 2) it should be noted that there was a sig-
nificant increase of its level compared to the in-
dex before treatment in two groups, which may
indicate the beginning of ovarian sexual cycle
under the scheme. In the experimental group
it was at 29.85 % more than in the animals of
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Indicators blood of cows in the treatment of ovarian follicular cysts

before treatment (M+m; n=5)

Table 1

Indicator Cows groups
Control Experimental
Progesterone, kg/m?x10-¢ 0.43+0.03 0.49+0.03
Estradiol-17f, kg/m*x10~* 90.3344.12 95.67+5.68
Carotene, mol/m’ 13.33+0.88 13.67+1.45
Cholesterol, mol/m3 2.73+0.07 2.7+0.11
Ascorbic acid, kg/m*x10-2 0.35+0.02 0.35+0.006

Note: * — statistically significant difference level of the studied samples of blood serum of cows of experimental
compared with the control group of cows: * — P<(0.05, ** — P<0.01, *** — P<(.001.

Table 2
Indicators blood of cows in the treatment of ovarian follicular cysts
on the 3! day after treatment (M£m; n=5)
. Cows groups
Indicator Control Experimental
Progesterone, kg/m*x10°¢ 0.67+0.03 0.87+0.03**
Estradiol-17, kg/m*x10~° 34.67+2.76 32.33+2.18
Carotene, mol/m? 16.0£1.15 15.67+0.88
Cholesterol, mol/m? 2.94+0.06 3.07+0.09
Ascorbic acid, kg/m*x10-2 0.35+0.01 0.37+0.009
Table 3

Indicators blood of cows in the treatment of ovarian follicular cysts
on the 7™ day after treatment (M+m; n=5)

. Cows groups
Indicator Control Experimental
Progesterone, kg/m3x107° 1.07+0.09 1.434+0.09*
Estradiol-17f, kg/m>x10~ 21.3+1.76 20.67+1.45
Carotene, mol/m? 18.0+1.15 17.0+1.0
Cholesterol, mol/m? 3.1£0.06 3.37+0.09*
Ascorbic acid, kg/m*x102 0.424+0.03 0.44+0.03

the control group and this difference was significant
(P<0.01). This may be a sign of a more effective
treatment of this disease in cows in the experimen-
tal group. The level of estradiol decreased com-
pared to its value before the treatment, which may
also be a sign of resumption of ovarian in result of
treatment, but the difference between the control
and experimental groups was not significant.
Carotene content did not differ signifi-
cantly between the groups that may be evidence
of the lack of influence of the method of treat-
ment of this disease on its level in serum, but it
increased compared to the this value before the
treatment in experimental groups, which may be
an indicator of the relationship of carotene me-
tabolism in the organism and activity of the work

level of reproductive system. Cholesterol level
was investigated in cows within the physiologi-
cal norm but in the experimental group it was
higher at 5.86 %, which may be associated with
higher levels in the serum progesterone levels
of these cows, on the synthesis of what choles-
terol may be used. Also its level increased dur-
ing the course of treatment, which may indicate
the effects of two treatments on cholesterol me-
tabolism in the body. The level of ascorbic acid
in the blood serum of cows in two groups was
within the physiological norm, and little differ-
ent among themselves and compared with the
value before treatment.

In the analysis presented in 7able 3 data
show that there was an increase of progesterone
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levels in the blood serum of cows of control and
experimental groups on the 7" day after treat-
ment compared to these indicators to treatment
and the on the 3™ day after treatment in two
groups. In the cows in experimental group it was
at 33.64 % higher than in animals of the control
group and the difference was significant (P<0.01).
This may be indicative of continuing activation
of the ovary as a result of treatment and more
effective method treatment in the experimental
group. The level of estradiol continued to de-
cline in the two groups of cows compared with
its value before treatment and on the 3™ day after
treatment, which may also be a sign of ovarian
recovery following treatment. The values in the
different groups were different within 2.96 %,
which may be a sign of stabilization of this indi-
cator. Carotene content between different groups
was within 5.56 % and the difference was not
certain that may be evidence of the lack of influ-
ence of the method of treatment of this disease
on its level in serum, but increased compared to
that size before treatment and on the 3™ day af-
ter treatment in the two research groups, which
may indicate the relationship carotene metabo-
lism in the body and activity level work of the
reproductive system.

Cholesterol level in blood serum of cows
of control and experimental groups was within
the physiological norm, but in the experimen-
tal group it was higher by 8.71 % and the differ-
ence was statistically significant (P<0.05), which
may be related to increased levels in serum of
cows of these groups progesterone levels, in the
synthesis what of cholesterol may be used and
may indicate the impact of the two treatments
on the activation of the reproductive system and
metabolism of cholesterol in the body simulta-
neously. The level of ascorbic acid in the blood
serum of cows of two groups on the 7™ day af-
ter beginning treatment was within the physi-
ological norm, but increased compared to this
value before treatment and on the 3 day of
after beginning treatment which may indicate
the activation of ascorbic acid metabolism in
the body of cows in the revitalization work of
the reproductive system. The difference between
the control and experimental group in the value
of the indicator was small which may indicate

a lack of differences in the method of treatment
for exposure to the exchange of the compound
in the body of cows. From month to two after
treatment all cows showed estrus and were in-
seminated. Re-estrus cows were not showing and
after three months they all were established as
pregnant.

Conclusions

1. After treating cows with follicular cysts,
on the 7" day after treatment there was an in-
crease of progesterone levels in the blood serum
of cows control and experimental groups com-
pared to these parameters before treatment and on
the 3 day after treatment in two groups. This
level in the experimental group was by 33.64 %
higher than in the animals in the control group
(P<0.01). This may be an indicator of continu-
ing activation of the ovary as a result of more
effective treatment in the experimental group
with application intramuscular liposomal emul-
sion phytosubstances with the addition of go-
nadotropin releasing hormone.

2. The level of cholesterol on the 7™ day
after treatment of cows with follicular cysts in
the blood serum in cows control and experimen-
tal groups was within the physiological norm,
but in the experimental group it was higher by
8.71 % (P<0.05), which may indicate greater in-
fluence experimental regimen for the activation
of the reproductive system and metabolism of
cholesterol in the body.

Perspectives for further research. Due
to received results, it is important to continue the
research of the different schemes of treatment of
follicular cysts in cows’ ovary using synthetic,
animal and herbal drugs and their combinations.
For better understanding the processes in cows
with follicular cysts of ovary and during treat-
ment of this pathology the scientific interest is
the researching of metabolic profile of blood in
diseased cows in dynamics of treatment.
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