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The article presents the results of studies of the morphofunctional characteristics of the reproductive
system of cows with hemorrhagic endometritis. In the ovaries of cows, the number of primary follicles is
reduced, but the number of atretic follicles is increased. The area of protoplasm and nuclei in the left ovary
increases by 23.8% and 13.01% compared to the norm, in the right — by 63.4% and 41.4%, respectively. The
functional activity of follicular epithelial cells in the left ovary decreases by 4.2%, in the right — by 14.6%. In
case of hemorrhagic endometritis, the mass of the right ovary is 30.76% less, and the mass of the left ovary
is within the normal range. The length of both oviducts is within the physiological norm. The width of the left
and right oviducts is 39.93% and 13.89% less than normal. In general, the wall thickness of the left oviduct
decreases by 13.3% compared to that in clinically healthy cows, while the right one, on the contrary, thickens
by 33.6%. At the same time, there is a thickening of the mucous layer of the left oviduct by 37.6% compared
to the norm.

The submucosal and muscular layers are thinner by 43.6% and 38.4%, respectively. In the right
oviduct, a thickening of the submucosal layer by 55.5% was noted, and the thickness of the muscular layer
was within the normal range. The area of protoplasm and nuclei of the surface epithelium in the left oviduct
decreases compared to those in clinically healthy cows by 11.7% and 10.2%, in the right — by 31.3% and
45.2%, respectively. The functional activity of cells in the left oviduct increased by 7.7%, in the right — by
35.4%.
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Makanada eemoppaeusinsik aHOomempummepi 6ap cubipnapObiH pernpodykmusmi xyUeciHiH Mopgo-
yHKUUuOHandbl cunammamachkiH 3epmmey Hemuxenepi kenmipinzeH. Cubipnapdbid aHanbik 6e3depiHde
bacmarnikbl ghonnukynanapobiH caHbl a3asobl, bipaK ampemukarnbiK osiukynanapobiH caHbl apmadsbi. Cos
JXaK aHarnblK 6e3deai npomonnasma mMeH si0ponapdbiH aydaHbi HOpMaMeH carnbicmbipraHOa 23,8% xoHe
13,01%-ra, oH xakma muiciHwe 63,4% xoHe 41,4%-ra ynralobi. Cos xaK aHamnbiKk 6e3deai ponnuKynsapibiK
anumenuu xacyuanapbiHbiH QyHKUUOHanobiK 6ernceHodiniei 4,2%-ra, oH xakma — 14,6%-ra memeHdeldi.
l'emoppazusinbik aHOoMempumme OH XXaK aHarbiKk 6e30iH maccacbl 30,76%-ra a3, an CoJl XaK XyMblpmka
emkiseiuumiyH Mmaccacbl Kasnbinmbl wekmepoe. EKi XyMblpmKaHbIH Y3bIHObIFbI (bu3UOI02Usi/iblK HOpMa
weeiHoe. Con xoeHe OH XyMbIpmKa XondapbiHbiH eHi KanbinmbidaH 39,93% xoHe 13,89% a3s. Xannbl, con
KakK KyYMbipmKa emkisgiumiH KabbipracbiHbIH KarnbiHObIfbl  KIUHUKarbIK cay cublpriapdarbi  muicmi
KepcemkiwreH canbicmbipraHda 13,3%-ra, an oH xak, kepiciHwe, 33,6%-ra KanbiHOaldbl. byn xardaliOa
COJ1 XXaK XYMbIpmKa emki3ailumiH WhelpbiWmbl KabambiHbIH KanbiHOaybl HOpMaMeH casbicmbipraHoa 37,6%
-fa balikanadel. LLbipbiumsl xoHe bynwbik em kabammapbi colkeciHwe 43,6% xoHe 38,4% xyka. OH xak
KyMbipmKada wbipblwmbsl KabammbiH KanbiHOaybl 55,5%, an 6ynwbikem KarnbiHObIfbl Kanbinmbl wekmepoe
balikanadbl. Con xakK XymbIpmKa XofbiHOarbl rpomonnaamMa MeH asnumenut s0ponapblHbiH aydaHsb!
KNUHUKanbIK cay cubipnapdarbl KepcemkilumepMeH casnbicmbipraHda colikeciHwe 11,7% xoHe 10,2%, OH
xakma 31,3% xoHe 45,2% a3zaldbl. Comn XaK XyMblpmka XorblHOarbl xacywanapOblH OyHKUUOHaNObIK
6ernceHdiniai 7,7%-ra, oH xakma — 35,4%-ra apmmeil.

TyliHdi ce30ep: cemmopacussibiK 3HOOMempum, NnamoJsioausi, aHasblK 6e3, XyMbipmka, ¢hOsIUKyII.
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B cmambe npusedeHbl pesyrnbmambl uccriedosaHuli MopgOodyHKUUOHAIbHOU Xapakmepucmuku
penpodykmueHoU cucmeMbl KOpo8 Mpu 2eMoppazudyeckoMm sHoomempume. B sudyHUkax y Kopoe CHUXEHO
Konu4ecmeo rnepsuYHbIX (hOIINIUKYII08, HO yBe/IUYEHO Kosludecmea ampemudeckux ¢honnukyn. Nnouwadb
rnpomonna3mMbi U 10ep 8 1Ie80M SUYHUKE y8eslU4EeHO 0 cpasHeHuto ¢ Hopmol Ha 23,8% u 13,01%, e npasom
— Ha 63,4% u 41,4%, coomeemcmeeHHo. DyHKYUOHaIbHasi akKmueHOCMb Kr1emoK ¢bOsIUKYIssPHO20 3ru-
menus 8 11e8oM SIUYHUKe CHUXXaemcs Ha 4,2%, e npasom — Ha 14,6%. lNpu ezemoppazudeckom sHOoOMempu-
me macca npagozo sudHuka meHbwe Ha 30,76%, a macca fiego20 sliyernposoda 6 npedenax HOPMbI. [nuHa
oboux sltiyenposodoe Haxodumcs 8 rnpedenax ¢husuonoaudeckol Hopmbl. LllupuHa neeoeo u npasozo
Adyenpoeodos meHbwe HopMbl Ha 39,93% u 13,89%. B uenom, monuwjuHa cmeHKU fiegoeo slyernposoda
yMeHbWaemcs, M0 CPasHEHUK C COOMBemcmeaylowUuM rokasamersiemM y KIUHUYeCcKU 300p08bIX KOpPO8 Ha
13,3%, a npasozo, Haobopom, ymonu,aemcs Ha 33,6%. [lpu amom ommedaemcsi ymosnu,eHue criu3ucmozo
crosi neegozo sluernposoda o cpasHeHUurw ¢ Hopmol Ha 37,6%. [Nodcnusucmsblili U MbIWEYHbIU Ccriou
moHbwe Ha 43,6% u 38,4%, coomeemcmeeHHO. B npasom sliuernpogsode ommeqeHo ymornuweHue noocnu-
3ucmoeo cnosi Ha 55,5%, a monuwuHa Mbile4YHo20 8 ripedeniax Hopmbl. Tnowads npomonnasmesl U S0ep
[OKPOBHO20 3ruUMesnusi 8 1e80M AUUENPo8o0e YMEeHbWEHO 10 CPasBHEeHUK C MaKo8biMU MoKazamesnsamu y
KnuHu4ecku 300posbix Kopoe Ha 11,7% u 10,2%, e npasom Ha 31,3% u 45,2%, coomeemcmeeHHO.
@yHKYUOHaNbHass akmugHOCMb KI1emok 8 51e8oM slyernpoeode rnosbiuwieHa Ha 7,7%, 6 npasom — Ha 35,4%.
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Knroyeebie crioea: zemoppazudeckuli 3HOoMempum, rnamosioeusi, SAUYHUKU, SAlUenposoosl,
onnukysn.

Introduction. The current level of development of cattle breeding in farms requires reliable prevention
of violations of the reproductive function of cattle, the development of methods for diagnosing and predicting
forms of infertility, treatment of cows with obstetric and gynecological diseases, stimulation of reproductive
function, on the basis of which it will be possible to ensure an increase in the efficiency of the dairy cattle
industry [1, c.116].

The intensification of cattle breeding is possible provided that the number of livestock increases
further, its productivity increases and accelerated reproduction. However, the successful implementation of
these factors is hampered by obstetric and gynecological diseases such as acute and chronic endometritis,
cervicitis, salpingitis, oophoritis, various functional disorders of the uterus and ovaries, which cause infertility,
decreased productivity and premature culling of animals [2, p.179].

Endometritis most often begins between about 20 and 60 days after childbirth. Clinical endometritis is
more often observed in 20-30% of dairy cows. At the same time, subclinical endometritis occurs in cows from
25 1o 33%. [3, c.1325]. The insemination rate in cows with endometritis is 20% lower than in clinically healthy
cows. To do this, up to 10% of additional insemination procedures are performed for conception.
Accordingly, this leads to an increase in the intervals between calving due to the greater number of open
days. Thus, the culling process grows by 1.7 times [4, p.714]. According to research data by D.V. Volkova
(2009), of the diseases of the genital organs of cows, the largest percentage (from 5.0-20.0%) falls on
afterbirth retention, uterine subinvolution and acute postpartum endometritis, the extent of which ranges to
40.0-57.0% [5, p.1820].

The issues of congenital pathology of the reproductive system organs have not been sufficiently
studied [6, p.15]. At the same time, there is information in the literature about the spread of anomalies and
deformities regarding the reproductive organs of females. In this regard, the morphology and pathology of
the ovaries and uterus of heifers and cows require further study using modern research methods [7, p.37].

Histostructural studies indicate profound changes in the endometrium during its inflammation.
Meanwhile, to date, the morphofunctional characteristics of the endometrium have not been studied in detail
enough in the normal and pathological course of involution processes in cows, as well as in evaluating the
effectiveness of appropriate therapeutic measures for pathology of the genital organs in cows [8, p.90]. In
this regard, issues related to the study of morphological changes in the normal and pathological course of
involution processes and the development of methods for the diagnosis and therapy of the above processes
are relevant, which allow us to uncover the causes of mass infertility in cows, as well as its prevention.

The purpose of the study — the study of the morphofunctional characteristics of the reproductive
system of cows with hemorrhagic endometritis.

To achieve this goal, the following tasks were set:

-to study the histological parameters of the reproductive system of cows with hemorrhagic
endometritis;

-to study cytometric parameters of the reproductive system of cows with hemorrhagic endometritis.

Materials and methods. The work was performed at the Department of Veterinary Medicine of the
A.Baitursynuly Kostanay Regional University, the Laboratory of Histology of the Institute of Emergency
Medicine in Chelyabinsk, Russia. The object of the study were Kazakh white-headed cows aged 4 to 9
years. To study the linear and weight parameters of the ovaries and uterus, animals were slaughtered and
then dissected. The linear parameters of the ovaries (length, width) and oviducts were measured using a
measuring thread, ruler and caliper, and the absolute mass was calculated. Fixation of the material for
histological studies in 10% neutral formalin, pouring into paraffin. Histological preparations are made
according to the generally accepted method. To identify the general histological characteristics of the organs,
the preparations were stained with hematoxylin and eosin. In ovarian histopreparations, the number of
follicles at different stages of development was calculated, the general histological structure was studied, as
well as the structure of the tissues of the oviducts. Micrometry was performed in histological preparations of
the reproductive system of cows. The thickness of the mucous membrane, muscle and serous membranes,
the diameter of the terminal sections of the glands (external, internal) and the height of exocrinocytes were
measured. To identify the functional activity of epithelial cells, the area of protoplasm and nuclei, nuclear-
protoplasmic relations of the follicular epithelium of the ovaries were determined. A Leica DMRXA
microscope (manufactured in Germany) was used, which is paired with a computer using a DFC 290 digital
camera (manufactured in Germany). The Image Scope program (Russia, Moscow) was used to analyze the
image. Then the TIFF graphic files were analyzed in the RGB color space.

Results. In the ovaries of cows with hemorrhagic endometritis, the number of primary follicles is
reduced. Atretic follicles were found (Figure 1).
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Restructuring of the ovarian cortex g follicles,
Figure 1 — Left ovary of cows with hemorrhagic 3 — mature follicle
endometritis (hematoxylin-eosin, X50) Figure 2 — Ovary of clinically healthy cows
(hematoxylin-eosin, X20)

The protoplasm area of follicular cells of the left ovary is 71.73£21.60 mm2 (P=0.001), the right one is
70.43£19.94 mm2 (P=0.001). Linear analysis in the left and right ovaries demonstrates a single generation of
cells with a left-sided modality shift. In this case, small-sized cells predominate (Figure 3,a).

The area of the epithelial cell nuclei of the left ovary of cows is 28.50£7.46 mm2 (P=0.01), the right
one is 30.42+10.04 mm2 (P=0.001). A linear analysis of the area of the nuclei in both ovaries revealed the
presence of cell generations with a left-sided modality shift, which indicates the presence of small nuclei. The
nuclear-protoplasmic ratio (NPR) index of the left ovary is 0.406+0.068 (P<0.05). Linear analysis indicates
that part of the follicular epithelium has low follicular activity, as evidenced by the left-sided location of the
modality. The functional activity of the follicular epithelium of the right ovary is 0.428+0.033 (P<0.05). Linear
analysis revealed that the cells have an average functional activity (Figure 3,b,c).
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Figure 3 — Cytometric characteristics of the follicular epithelium
of the ovaries of cows with hemorrhagic endometritis

The processes of follicular epithelium atrophy are more pronounced in the right ovary, which is
confirmed by the results of cytometric studies. Despite this, the area of protoplasm and nuclei in both ovaries
has no significant differences. At the same time, functional activity does not have any special differences.
However, in the right ovary, the functional activity of the follicular epithelium is higher than in the left.

Morphofunctional characteristics of the oviparous ducts of the uterus of cows with hemorrhagic
endometritis.

During morphometric studies of cow oviducts in hemorrhagic endometritis, it was found that the
absolute mass of the left oviduct is 2.43+0.87 g, the right one is 1.811£0.75 g. The length of the left and right
oviducts is 289.66+14.29 mm and 260.07+39.71 mm, width is 2.2 +0.98 mm and 2.53+0.32 mm,
respectively.

Two types of cells can be distinguished in the oviducts of cows: high prismatic ciliated and non-
ciliated. The boundaries between the cells are poorly defined. Clearly defined cells filled with enlightened
cytoplasm are visible near the basement membrane. The apical end of the epithelial cells is covered with
protoplasmic outgrowths in the form of a uniform border.

As shown in Table 1, the thickness of the mucous layer in the left ovipositor is 266.80£233.10 mkm.
(P=0.01) (from 57.30 mkm to 696 mkm), in the right — 523.97+487.6 mkm. (P=0.001) (from 165 to 1670
mkm). In linear analysis, the predominance of areas of thinning of the mucous layer was noted in the left and
right ovipositor. The submucosal layer of the left ovipositor is 48.60+16.80 mkm thick (P=0.001) (from 22
microns to 77.50 mkm), the right one is 150.30£46.90 mkm (P=0.001) (from 89.20 mkm to 265 mkm). Linear
analysis demonstrates two generations in the left ovipositor with an extreme left and extreme right modality
shift, in the right — generation with a left-sided modality shift.
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Table 1 — Morpho- and cytometric characteristics of cow oviducts in hemorrhagic endometritis

Cow oviducts

Wall thickness and its components
Indicators Left Right
The mucous membrane (mkm) 266,8+233,1" 523,97+487,6"
The submucosa (mkm) 48,6+16,8 150,3+46,9
The muscular membrane (mkm) 177,3+49,8" 387,9+167,5™
The integumentary epithelium
Protoplasm area (mkm?2) 65,11+£21,0™ 61,15+£16,32"
Core area (mkm3) 23,98+8,19" 26,04+10,06
Nuclear-protoplasmic ratio 0,374+0,08™ 0,413+0,08™

P=0,001"; P=0,01"; P<0,05™

The thickness of the muscular layer of the left horn throughout the ovipositor is 177.3+49.8 mkm.
(P=0.001) (from 113 to 304 mkm). The graphic illustration shows the predominance of thinning areas. The
thickness of the muscular layer of the right ovipositor of cows is 387.9+167.5 mkm. (P<0.05) (from 121 to
682 mkm). Linear analysis revealed an equivalent amount of thinning and thickening of the muscular
membrane of the right ovipositor.

Morphofunctional characteristics of the integumentary epithelium of the mucous membrane of the
ovipositor in hemorrhagic endometritis. The protoplasm area of epithelial cells of the integumentary
epithelium of the left ovipositor of cows with hemorrhagic endometritis is 57.9+23.3 mkm?2 (P20.01) (from
27.5 to 98.1 mkm?), the right one is 38.50£13.40 mkm? (P=0.001) (from 21.80 mkm? to 78.80 mkm?2) (Table
1). Linear analysis revealed two generations with a left-sided and right-sided modality in the left oviduct, and
one large generation of cells with a left-sided modality in the right (Figure 4, a).
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Figure 4 — Cytometric characteristics of the integumentary epithelium
of the oviparous ducts in hemorrhagic endometritis

The area of the nucleus of epithelial cells of the left ovipositor is 23.9+5.8 mkm? (P=0.01) (from 13.5 to
36.2 mkm?). Linear analysis has established two generations with left and right modality shifts. The index of
the area of the nuclei of the epithelial cells of the right ovipositor is 17.41+4.66 mkm? (P=0.001) (from 10.1 to
29.4 mkm?). Linear analysis revealed two generations of small and medium-sized nuclei (Figure 4, b).

In the integumentary epithelium of the mucous membrane of the left horn of the uterus of cows with
hemorrhagic endometritis, the NPR index is 0.447 = 0.103 (P= 0.05) (from 0.261 to 0.608). At the same time,
two generations of epithelial cells with different functional activity were identified. In the right oviduct, the
functional activity of epithelial cells is 0.472=0.010 (P=0.05) (from 0.190 to 0.756). In the linear analysis, one
pronounced cell generation was noted, which occupies a central location. Epithelial cells have an average
functional activity (Figure 4,c).

Discussion. In scientific publications, we found a description of the macroscopic pattern in the uterine
wall of cows with hemorrhagic endometritis [10]. However, scientists, describing changes in the uterine
cavity, do not provide information at all about how changes in the uterus affect the structure of the ovary,
and, moreover, on the functional activity of the follicular epithelium of the ovaries.

Conclusion. Our studies have shown that in case of hemorrhagic endometritis in cows, the number of
primary follicles in the ovaries is reduced. At the same time, an increase in the number of atretic follicles was
found.

The absolute weight of both ovaries in hemorrhagic endometritis is less than normal by 30.34% and
37.47%. The length of the left and right ovaries is within the physiological norm. The width of the left and
right ovaries is 24.83% and 15.52% higher, respectively.

The area of protoplasm and nuclei in the left ovary increases by 23.8% and 13.01% compared to the
norm, in the right — by 63.4% and 41.4%, respectively. The functional activity of follicular epithelial cells in the
left ovary decreases by 4.2%, in the right — by 14.6%.
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The following changes were found in the oviducts in hemorrhagic endometritis: the mass of the left
oviduct is within the normal range, and the right one is 30.76% less. The length of both oviducts is within the
physiological norm. The width of the left and right oviducts is 39.93% and 13.89% less than normal.

In general, the wall thickness of the left ovipositor decreases by 13.3% compared to the corresponding
indicator in clinically healthy cows, while the right one, on the contrary, thickens by 33.6%. At the same time,
there is a thickening of the mucous layer of the left ovipositor compared to the norm by 37.6%. And the
submucosal and muscular layers are thinner by 43.6% and 38.4%, respectively. In the right ovipositor, a
thickening of the submucosal layer by 55.5% was noted, and the thickness of the muscular layer was within
the normal range.

The area of protoplasm and nuclei of the integumentary epithelium in the left ovipositor decreases
compared to those in clinically healthy cows by 11.7% and 10.2%, in the right by 31.3% and 45.2%,
respectively. The functional activity of cells in the left oviduct was increased by 7.7%, in the right — by 35.4%.
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