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MORPHOLOGICAL STRUCTURE OF THE TESTIS OF BULL-INSEMINATORS WITH
LOW SEMEN QUALITY AND INFERTILE BULLS

H. M. Kalynovskyi', L. H. Yevtukh', G. P. Hryshchuk’,
Zhytomyr National Agroecological University, Zhytomyr, Ukraine
E-mail: kludavet@gmail.com ; vetgenna@ukr.net

The increase in the farm animal production is associated with the increase in productive qualities of cattle at
the maximum use of the selected breeding bulls. In many cases, their rational use becomes impossible because of
reproductive disorders. Statistics show that more than 20% of the breeders in domestic artificial insemination firms
and breeding centers are discarded due to the loss of bull fertility and poor sperm quality associated with genetic,
technological, op’erational, nutritional and environmental factors or their combinations, with subsequent deviation in
the morphofunctional structure of the sex glands and physiological mechanisms of regulation of spermatogenesis.

The given research is aimed at studying the morphological structure of the testicles of infertile bulls and bull-
inseminators with the low-quality sperm.

Genitals of the 6 discarded and slaughtered in a meat-packing plant bulls of the elite record Holstein black-
and-white and red-and-white breeds, aged 4-11 years old, with an average weight of 1400 kg were used for
histological studies.

During the research it has been established that curved seminiferous tubules of the bulls with normal
spermatogenesis have a thin basement membrane and consecutively located spermatogenic epithelium. On the inner
side of the basement membrane there are spermatogonia, primary and secondary spermatocytes, single Sertoli cells,
spermatids and mature sperm cells. However, some tubules have partially desquamated and randomly located
spermatogenic epithelium. There is also focal Leydig’s cell hyperplasia between seminiferous tubules.

In bull-inseminators with low-quality sperm seminiferous tubule profiles are viewed under the protein shell.
Superficial seminiferous tubules in the state of dystrophy, decrease in the mass of the germinal epithelium cells, their
discomplexation and sloughing into the lumens of the tubules have been established. In some curved seminiferous
tubules cells of the germinal epithelium are necrotized. There is visible destruction of the majority of seminiferous
tubules with the atrophy of the spermatogenic epithelium. Some tubules are of a smaller size, the size of others has a
tendency to decreasing and their contours are often curved. On some microslides a young connective tissue around
destructively altered tubules is formed which displaces the interstitial tissue that is typical of the development of
sclerosis of the parenchyma of the testes.

Results of the histological study of the slides with the testes of discarded bull-inseminators afford ground for
the conclusion that the main reason of decrease in sperm quality and bull infertility lies in dystrophic and sclerotic
changes in the curved seminiferous tubules, which affects spermatogenic cells at different stages of development,
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lead to fibrosis and hyalinosis of the tubule walls, causes fibrosis and lymphohysteocytic infiltration of the interstitial
tissue of the testis and reduction of the Leydig’s cells or their hyperplasia.
Key words: bull-inseminators, spermatogenesis, testis, morphological structure.

MOP®OJIOMNYHA CTPYKTYPA CIM'AHUKIB BYTAIB-MNIAHUKIB 31 3SHUXKEHOIO
AKICTIO CIEPMU TA B HEMNIAHUX

. M. KanuHoscbkkuit', 1. T. €sTyx!, I". M. Mpuwyk?,
XKumomupcbkull HayioHanbHUl azpoekooaiyHul yHisepcumem, XKumomup, Ykpaiqa
E-mail: kludavet@gmail.com ; vetgenna@ukr.net

8a aHanisom pesynbmamie npogedeHoz20 2icmoroaidyHo20 OOCIOKEHHS Mpernapamie, 8U20MO6IeHUX 3
ciM’aHuKie eubpakysaHux Oyzaie-rniOHUKI8 3’acysanu, WO OCHOBHOK MPUYUHOK 3HUWXEHHS sIKocmi criepMu ma
HenniOHocmi, 6ynu OucmpodgbidHi ma CKIepomuyHi 3MIHU y 38UBUCMUX CIM'SHUX KaHaibUsiX CIM'SHUKIg, W0
posI8IANOCA PyUHY8aHHSIM CriepMamo2eHHUX KIiMuUH Ha pPidHUX cmadisx po3sumky, ¢pi6po3om i 2iariHoO30M CMiHKU
KaHanbuie, ibpo3om i nimghoeicmioyumapHoo iHhinbmpauiero cmpomu CiM'sSHUKa ma 3MeHUWEHHSIM KirlbKocmi

knimuH Jletidiza abo ix einepnnasiero.

Knroqoei cnoea: byeai-nniOHuUKU, criepmamoegeHes, CiM SHUKU, MopghorozidyHa cmpykmypa.

BeTyn

36inbLueHHs BMPOBGHULTBA npoaykuit

TBApMHHULTBA noB'si3aHe 3 NiABULLEHHAM
NPOAYKTUBHUX SKOCTEW Benukoi poratoi xygobu 3a
MaKCMMarbHOro  BWKOPUCTaHHA  eniTHux  Byrais-
nnighukis [1 — 3, 5]. Y 6Garatbox Bunagkax

pauioHanbHe BUKOPUCTAHHSA iX CTae HEMOXITMBMM 3a
po3nagiB iX penpoaykTMBHOI  pyHkuii.  3rigHO
CTaTUCTUYHMX pJaHux OGinbwe 20 % nnigHukiB Y
BITYM3HSHUX MiAMNPUEMCTBAX 3i LUTYYHOrO OCIMEHIHHS i
B CEneKUiiHNX LieHTpax BMOpakoBYylOTb BHAcCMigok
BTPATW MOTEHUIl Ta 3HWKEHHSA SIKOCTi Cnepmu, Lo
noB'si3aHo 3 reHeTUYHUMMU, TEXHONOTYHUMU,
ekcnnyatauiiHiMu1, aniMeHTapHMMK Ta eKONOMNYHUMMU

daktopamy, abo X NOeAHaHHAMW 3 HaCTYMHUM
MOPYLEHHAM  MOPMOMYHKUIOHANbHOI  CTPYKTYpM
cTaTeBMX 3ano3 Ta  isionoriyHMx  MexaHiamis
perynsauii cnepmatoreHesy [4, 6].

3ae0aHHsi  OocnidXeHHSs  —  OOCnianTn

MOPOnOriYyHy CTPYKTYpPY CiM'siHUKIB GyraiB-nnigHukiB
3i 3HUXKEHOIO AKICTIO CrepMu Ta B HennigHUX.

Martepian i MeToau focnigkeHHs

Marepianom Ans riCTONOriYHMX AOCHioKEHb
6ynu crateBi opraHu Big 6-1 BubpakyBaHux i 3abuUTmnx
B yMOBax M’sicOKOMbBiHaTy OyraiB-nnigHuKiB
ONLUTUHCBKOT YOPHO-PABOi Ta YepBOHO-PsiBGOI Mopia,
Knacy enita-pekopa, BikoM 4—11 pokiB i3 cepefHboi0
macoto Tina 1400 kr.

licTonorivyHi npenapaTtu, TOBLUMHOW He Ginblue
10 MKM, BWUrOTOBAANM 33  3aranbHOMPUNHATOK
MeToauKkow, 3abapenoBanu rematokcuniHom Epnixa
" eo3nHom [7].

Mikpockonito rictonpenapatis npoBoauMnn 3a
[OMOMOrol CBITNOBOro GionoriyHoro OGiHOKYNsApHOro
Mmikpockona “Bionam P5Y4.2” 3a 306inblieHHs x40,
x100 i x400. MikpodhoTorpadpyBaHHs riCTOMNOrYHUX
npenapartis BMKOHYBanu UMGPOBO (HOTOKAMEPOLD
“Canon” 3 BUKOPMCTaAHHSIM MiKpOhOTOHAcaaKu.
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PesynbTaTti Ta ix 06roBopeHHs

Hamn BcTaHoBneHo, wWo cim'aHukn 6Gyraie-
NNigHUKIB BKPUTI CEPO3HOK OOOOHKOK, LLO LUiSbHO
3pocnacs 3 GiNkoBoto, sika CKNafAaETbCA 3 KiNbKOX paaiB
KOrareHoBUX i BENUKOI KiMbKOCTi  €nacTUHOBKX
BOMOKOH, WO TIiCHO MpuUnarawTb OAMH L0 OJHOrO.
BHyTpiLLHI LWWapy cnony4YHOTKaHNHHOT 06OMOHKM PSICHO
BaCKyNsipU30BaHi, konareHoBi BOJIOKHA MakTb GinbLu
nyxke  po3TallyBaHHs. Y  CMNOMYYHOTKAHWHHUX
nepetnHkax, abo Tpabekynax, WO BiAXoOOATb Bif
binkoBoi 000NOHKM BCEpeauHy ciM'sHuKa,
30iNbLUYETLCS KINbKICTb  €nacTUYHMX BOMOKOH. Mixk
CIM'AHUMWM  KaHanbLAMKM  po3TalloBaHa  Myxka
BOMOKHMUCTA CMOSyYHa TKaHWMHA — iHTepCTUUinHAa.
KniTMHHWIA cknapg cTpomu CiM'sHuKa npeacTtaBneHuin
ibpobnactamn Ta ibpoumtamun. diGpobnacTtm
MalTb  BUTATHYTY,  BepeTeHonodibHy  copmy,
0asocbinbHe AOpo. Y NyxKii BOMOKHUCTIN CMNONYYHI
TKaQHUHI  3yCTpiYalTbCA  TakoX  TYYHi  KMiTWHWY,
rictioumT, Makpodarm i knituHn Jlempgira —
iHTEepCTULIHI  eHaoKpUHOLMTW. KpOBOHOCHI CyauHM
Ony3HO NPOHU3YIOTE TKaHUHY CiM'siHMKA, MOMIPHO
HanoBHeHi kpoB'to. JlimdaTnyHi  Kanindpn maimxe
HermomiTHi. Ha  okpemmux npenapatax BWOHO
TOBCTOCTIHHI KPOBOHOCHI CYAWHW, B MPOCBIT SKWUX
3aMOBHEHUI KPOB'AHUMW MPUCTIHKOBMMU TpombGamu

(puc. 1).

Y Oyrais-nnigHukiB 3 HOPManbHUM
cnepmaTtoreHe3oM,  BMOpaKyBaHWX 3@  Pi3HUX
rOCMOAapPCbKMX MPUYMH, CiM'siHi  KaHanbli MatoTb

TOHKY 6asanbHy MeMbpaHy i NocniAOBHO PO3MiLLEHWI
cnepMaToreHHun enitenin. Ha BHyTpiwHbOMY 6oUi
6azanbHol membpaHu pPO3TaLLOBYHOTbCH
CrepmaToroHii, MEPBUMHHI i BTOPWHHI cnepmartouuTy,
nooguHoki knituHn CepTtoni, rpynu cnepmatug i
3pinux cnepmiiB. [poTe, B OKpPEMWUX 3BUBUCTUX
CIM'SHMX  KaHanbUsX CMepMaToreHHWn  enitenin
YaCTKOBO JEeCKBAMOBAHWI i PO3TaLLOBaHWNI XaOTUYHO.
Y MiKKaHanbUEBi 30HI BUpaxeHa BOTHMLLEBA
rinepnnagis knituH Jflengira.



Puc. 1. ®parmeHT MiKpocKoni4yHOi CTPyKTypu bGinkosoi
060ONnoHKM CciM'sHMKka HennigHoro Oyrag-nnigHuka: a —
6inkoBa obornoHka, 6 — apTepis M’Ai30BOro TWMy, B —

NPUCTIHKOBMA Tpomb. dapbyBaHHA: reMaToKCUniH

eo3uH. x 100

Y nnigHukiB 3 HM3bKOK SKICTIO criepmun nig,
GinkoBod  0GOSIOHKOK  MpornsgalTbes  npodini
NMOBEPXHEBUX 3BMBUCTUX CIM'SHUX KaHanbLiB, BOHU Y
CTaHi ANCTpodii, CNOCTepiraeTbCs 3MEHLLUEHHS Macu
KNiTMH  repMiHaTMBHOrO  eniTenitn, BUpaxeHa iX
OVCKOoMMIeKcalis i 3nyweHHA B MPOCBITU KaHanbLiB.
B okpeMux 3BUBUCTUX CIM'AHUX KaHamnbUsX KMiTUHA
repMiHaTMBHOrO eniTernito HeKPOTN30BaHi (puc. 2, 3).

Puc. 2. ®parmeHT MiKpOCKOMIYHOT CTPYKTYpU CiM’sHMKa
HennigHoro Gyras-nnigHuka: a — GinkoBa obonoHka, 6 —
OncTpodisa NOBEPXHEBUX 3BUBUCTUX CiM'SSHUX KaHanbLiB,
B — IHTEPCTUUiHa TKaHWHA, T — MYCTi 3BUBUCTI CiM'AHi
KaHanbli, A4 — CTiIHKA 3BUBUCTUX CiM'AHUX KaHanbLiB.
dapbyBaHHA: reMaToKcuniH i eo3uH. x 100

HasiBHa BupasHa pgecTpykuia  GinbLlocTi
CiM'AHMX KaHanbUiB 3 aTpodiied cnepmaToreHHoro
enitenito. YactnHa kaHanbuUiB 3MeHLWeHa Yy po3Mipi,
JesKi y cTagii cnagaHHsA, KOHTYpW X 4acTO 3BMBWUCTI.
Ha oKpemMmux MikponpenapaTtax HaBKOIO
OECTPYKTUBHO  3MIHEHWX KaHarnbLUiB  YTBOPKETLCH
MOfiofa  CrofyyHa  TKaHWHA, SKa  BUTICHSE
iHTEPCTULIVHY TKaHWHY, WO BNacTUBO AN PO3BUTKY
CKkIneposy napeHxiMu cim’sHuka (puc. 4—>5).

Puc. 3. dparmMeHT MiKPOCKOMIYHOI CTPYKTYPU NapeHxiMmun

cim’'sasHMka HennigHoro  Gyras-nnigHuka.  YacTtkoBa
ONCTpooia  3BMBUCTUX  CiM'AHMX  KaHanbuiB:  a
3pyNHOBaHi 3BUBMUCTI CiM'AHI  KaHanbli, 3amnoBHEHI

OeTpuToMm enitenito i
po3BuTKy. PapOyBaHHs: remMaToKcuniH i eo3nH. x 100

CrepmiiB Ha pi3HMX cTagisx
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Puc. 4. ®parmMeHT MIKpOCKONIYHOT CTPYKTYPY CiM'AHMKA
HennigHoro Gyras-nnigHyKa: a — AeCTPYKLUIA 3BUBUCTUX
CiM'AHMX KaHanbuiB 3 aTpodield CcrnepmMaToreHHOro
enitenito. ®apbyBaHHA: remaToKcuniH i eo3uH. x 100



Puc. 5. ®parmMeHT MIKPOCKONIYHOI CTPYKTYpY CiM'siHUKa
HennigHoro Oyras-nnigHuka. [unckomnnekcadis
napeHximm CiM’siHMKa: @ — PO3POCTaHHS  IHTEPCTULIAHOI
TKaHWHW, © — HEKpPO3 3BUBUCTUX CiM'SHUX KaHanbLiB.

dapbyBaHHs: remaToKcuniH i eo3nH. x 100

Ha Bcix ctagisix cnepmatoreHe3y y byrais 3a
asocnepmii  KMITUHHUIA  CKNag  3apogKOBMX  KNiTWH
3MEHLUEHUN, B CTPOMi BiAMIYAETbCS BOTHULLEBUN
pibpo3 i nimdorictioyutapHa iHinbTpauis (puc. 6).

B okpeMux 3BUBMCTMX CiM'SHUX KaHanbLsiX
30epernunca  Tinbkn  KNiTMHM  CepToni, 3apOAKOBi
KNiTUHW BIiACYTHI. B iHTepcTuuii — rinepnnasia knituH
Ilengira (puc. 7).

Y pisHUX [insHKax napeHxiMuM  CiM’sHMKIB
HennigHux 6yraiB HasBHa AMCTPOdiA  3BUBUCTUX

Puc. 7. dparmeHT MiKpOCKOMIYHOT CTPYKTYPM CiM'siHWKa
HennigHoro  6yras-nnigHuka. linepnnasia  KNiTWH
Jlenpgira. ®apbyBaHHs: remaTokcuniH i eo3uH. x 400

Puc. 6. ®parmMeHT MIKpOCKONIYHOI CTPYKTYpM CiM’'siHUKa
6yras-nnigHuka i3 asocnepwmieto. [NopyLueHHs
cnepmaToreHedy Ha cTagii cnepmaTtouuTiB: a —
cnepmartoumTtn. dapbyBaHHA: remMaToKCUMiH i €03uH.
x 400

CiM'STHUX KaHanbuiB i pyMHYyBaHHSA CMepMaTOreHHMx
KNiTMH Ha pi3HUX CcTagisx po3suTKy (puc. 8) i3
3amnoBHEHHAM MPOCBITY KaHanbLiB 3€PHUCTOK Macor
3i crnepmaToroHi, cnepmaTtouuTis, cnepmatug. B
OKpeEMUX AiNgHKax 3BMBUCTUX CiM'SSHUX KaHanbLiB
BUABMEHi AedopMOBaHi Ha pi3HUX eTanax Po3BUTKY
cnepMmii Ta peckBamoBaHa 60asanbHa MembpaHa
pa3oM 3i cnepmaTtoreHHUM eniteniem (puc. 9 — 12).

79

Puc. 8. ®dparmeHT MiKpOCKOMIYHOI CTPYKTYpU MapeHxiMm
ciM’'stHuKa HennigHoro Oyras-nnigHuka: a -

iHTepcTuuiiHa TkaHuHa, 6 - GasanbHa MeMOGpaHa
KaHanbLiB, B — AMCTpodis 3BUMBUCTUX  CIM'SIHWX
KaHanbuiB, r — MpOCBIT KaHanbuie. PapbyBaHHs:

remaToKkcuniH i eo3mH. x 100
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Puc. 9. ®parmeHT MiKpOCKOMIYHOI ~ CTPYKTYpu napeHxiMu
ciM’'saHuka HennigHoro Oyras-nnigHuka: a — geckBamauis i
pyViHyBaHHS cnepmaTtoreHHoro enitenito, 6 — 6asanbHa
MembpaHa, B — MPOCBIT KkaHanbuiB, I — iHTepcTuLiiHa
TKaHWHa, B — MPOCBIT KaHanbLiB, 3anOBHEHUI CNepMisaMn Ha
pi3HUX cTagisix po3BuTky. PapbyBaHHS: reMaToOKCUIiH i €03UH.
x 400

A ! ."h ’..l' =
Puc. 11. ®parmeHT  MIKpOCKONIYHOI  CTPYKTYpU  NapeHxiMu
civ'siHuka HennigHoro Oyras-nnigHvka: a — 3BMBWUCTI CiM'SHI
KaHanbLli B  CTaHi  AMCTPOQil, 3amOBHEHi  3rycTkamu
[eckBaMoBaHoro enitenito, 6 — gecksamaLis crnepmaToreHHoro
enitenito, B — nycTi kaHanbui. PapbyBaHHs: remMaToOKCUMiH i
eo3uH. x 100

Puc.
HennigHoro Gyras-nNnigHuka.

13. ®parmeHT MikpockoniyHoOT
Pibpo3 ciM'AHMX KaHanbuiB
iHTepcTuuito, nimdorictiountapHa iHdinbTpauia PapbysBaHHs:
remaToKCuriH i eo3uH. x 100

CTPYKTYpU CiM’siHUKa

Puc. 10. dparmeHT  MIiKPOCKOMIYHOI ~ CTPYKTYpU  napeHximu
ciM’'aHuka HennigHoro Oyras-nnigHuka. YactkoBa auctpodis
3BMBUCTMX CiM'AHUX KaHamnbLiB: a — 3pyMHOBaHi KaHamnbLi,

3aMoBHEHi AeTpUTOM eniTenito i cnepmiiB Ha pi3HUX cTagisx
po3BuTKy. PapbyBaHHs: reMaToKcuniH i eo3uH. x 100

LA Gl 5 -
Puc. 12. ®parmeHT  MIKPOCKOMNIYHOI  CTPYKTYpU  CiM’SHUKa
HennigHoro 6yrasi-nnigHuka. AucTpodisi CiM'sitHUKa 3 BUPaXXeHUM
CKINEpPO30M MapeHxiMu: a — 3BUMBUCTI CiM'SIHi  KaHanbLj.
PapbyBaHHSA: reMaToKCUMiH i €03nH. x 40

Y HennigHux 6yraiB Takox BuABNsANM ¢ibpo3s i
rianiHo3 CTiHKM CIM'SHUX KaHamnbuUiB, 3BYXEHHS iX
npoceitTy. [lpu ricTonorivHOMy [OCRIAXEHHI CiM'sAHI
KaHamnbLi pi3Ko 3MeHWeHi B piameTpi, 6asanbHa
MembpaHa noOToBLieHA. Y  NPOCBITIi  KaHanbLiB
BUSIBMAOTLCS  MOOAMHOKI  [AereHepaTuBHI  KNIiTUHK
CepToni, 3apogkoBi KMITMHM BIACYTHI. Y  cTpomi
Bigmivanu ¢ibpos i nimdorictiounTapHy iHdinbTpadito
3i 3MeHLUEeHHAM KinbKocTi kniTuH Jlenaira (puc.13).

KinekicHa Ta skicHa ouiHka cnepmaTtoreHesy
BignoBidana MIKpOCKOMIYHIA KapTUHI  OOCNIAXYBaHUX
ricTO3pisiB CiM'AHMKIB HennigHux OyraiB-nnigHukKiB Ta
cBiguyuMna npo BTpaTy KaHanbUAMW CrnepmMaToreHHoi
yHKUT.

BucHoBKkuM

3a aHanisom pesynbTaTiB  NPOBEAEHOrO
riCTONOriYHOro AocnigXeHHs npenaparTiB, BUrOTOBIEHNX
3 CiM’siHUKIB BUOGpakyBaHux ByraiB-nnigHukie, € nigctasu
CTBEPAXYBaTU, LIO OCHOBHOK MPUYUHOKD 3HUKEHHS
AKOCTi crnepmu Ta HennigHocTti 6ynu amnctpodivHi Ta
CKMEPOTUYHI  3MiHM 3BMBUCTUX CiM'SHUX KaHanbLSX
CiM'AHUKIB, o nposiBNANocs pYVHYBaHHAM
CcrepMaToreHHMX KNiTMH Ha Pi3HWX CTagisix po3BUTKY,
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¢ibpo3om i rianiHo30M CTiHKM KaHanbuiB, ibpo3om i nimdorictiouMTapHoto iHdINbTpaUielo CTpoMu ciM'sHMKa Ta
3MeHLLUEHHSIM KinbKoCTi KNiTuH Jlengira abo ix rinepnnasieto.
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