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ABSTRACT. The relevance of the study of the morphometry of the seminiferous tubules of the testicles in different
age periods is determined by the fact that knowledge about the evolution of the seminiferous glands in ontogenesis
has clinical significance and is necessary for a correct understanding of the etiology and pathogenesis of diseases of
the male reproductive system. The goal is to establish the age-related regularities of the structure of convoluted
seminiferous tubules of rat testicles. Methods. The study was conducted on sexually immature, sexually mature and
old white rats. Morphometric calculations of rat convoluted tubules were performed on thin sections of testes stained
with hematoxylin-eosin. The diameter of the tubule, the thickness of the epithelium, as well as the coefficient reflect-
ing the percentage of the tubule filled with epithelium were calculated. Results. The data of morphometric calcula-
tions showed that the diameter of convoluted seminiferous tubules of sexually immature rats is more than twice as
thin as compared to sexually mature animals and is 198.9+10.3 pum versus 495.2+30.15 um. Also characteristic is the
twice smaller thickness of the spermatogenic epithelium, which amounts to 98.4+9.0 pm, which almost completely
fills the lumen of the tubule by 99+9%. The presented data reflect the absence of all stages of spermatogenesis in
sexually immature rats, as evidenced by the qualitative composition of the tubule epithelium: they lack mature sper-
matids and spermatozoa. With the onset of puberty, both the diameter of the convoluted tubules and the thickness of
the spermatogenic epithelium increase, which are 495.2+41.15 and 187.1+13.5 pum, respectively. This is due to the
beginning of full-fledged spermatogenesis and the presence of all classes of spermatogenic cells. In adult animals,
the lumen of the convoluted tubule appears, which provides its drainage function, thanks to which mature spermatozoa
are excreted. Cells of the spermatogenic epithelium in sexually mature animals occupy 76+4% of the thickness of the
entire tubule. At the same time, a significant variation in the diameter of the convoluted tubules was noted. Small
tubules were 300 to 365 microns in size. The main population consisted of tubules with a diameter of 420 to 540 um.
Large tubules accounted for 27%. The described heterogeneity of tubule thickness reflects their spermatogenic activ-
ity, since the diameter of convoluted tubules is directly proportional to the intensity of spermatogenesis. In old rats,
there is a significant decrease in the diameter of the convoluted tubules and the thickness of the spermatogenic epi-
thelium, and the percentage of tubule filling, which is 55+8%, is significantly reduced. These data indicate inhibition
of the intensity of spermatogenesis in old animals. Conclusion. The obtained data confirm the qualitative analysis of
the morpho-functional state of rat testicles in the age aspect and reflect the sequence of changes in the pre-spermato-
genic stage in sexually immature animals, the stage of active spermatogenesis in sexually mature animals and its
inhibition in old rats.
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Beryn

3araapHO BiIOMO, IO OJIHIEIO 3 TOJIOBHUX (YyH-
KIi{ S€90K B OPTaHi3Mi JIFOIUHH Ta TBAPUH € BUPOO-
JICHHSI CIIEpPMATO30iMiB IS TOJANBINO] 3aIlTiTHIO0-
yoi ¢ynkmii. IIpoGiema dHomoBiuoi HEIUTiTHOCTI 3
POKY B pik HaOyBae OUTBIIOT aKTYyaTbHOCTI, OCKITBKA
MapeHxiMa si€40K JOCUTh YyTJINBA J0 BIUIUBY (aKTo-
piB 30BHImHKOTO cepenoBuma [1]. Jlana mpobiema
Ma€ TaKoX COLIaJbHUI Xapaktep, 00 3 Hel
MOB’s3aHO 30€PEIKEHHS CiM’T Ta MICUXIYHUIA CTaH Y0-
noBika [2,3]. 3BiCHO, HaHOUIBIIOTO (PYHKIIOHAJB-
HOTO HaBaHTA)KEHHS OpPraHH Y0JIOBIYOT CTaTEeBOI CUC-
TEeMH 3a3HAIOTh B Iepiof myOepTaTHOTO BiKy. Pasom
3 THM, Ba)XKO IIEPEOLIIHUTH BaXKIMBICTh IIpenyoepTa-
THOTO BiKYy IJII HOPMAaJbHOTO PO3BUTKY YOJOBIYOi
crareBoi cucreMu. UncieHHi ¢pakTopu Iiroud B mel
Mepiof CTalTh NPUIMHOK PI3HUX MATOJOTIdHIX
MPOIIECIB @) JO YOJIOBIYOI1 HETUIiAHOCTI Iif] J9ac cTa-
TeBoi 3pigocTi [4,5]. 3HaHHS 1100 EBOJOLIT
CIM’STHHX 3aJ103 B OHTOI'€HE31 Ma€ KIIiHIYHE 3HAUCHHS
i HeoOXimHe AJIsl NPaBUIBHOTO PO3YMIHHS €TioNoril
Il MaTOTreHe3y 3aXBOPIOBaHb sg€uka. B Hamux nomnepe-
JIHIX TOCTIKCHHAX OYJIO MPOBEACHO MOPiBHAIbHUN
aHalli3 CTPYKTYPHOI OpraHi3aiii S€90K IypiB B BiKO-
BOMY acIteKTi [6].

Mera

MerToro mociimKeHHs 0yII0 BCTaHOBIICHHS BIKO-
BUX 3aKOHOMIpHOCTEH OyIOBH 3BUBHCTHX CiM STHIX
KaHAJbIIiB S€YOK ITypiB.

Marepiaau Ta meToan

MopdomerpuuHi po3paxyHKH 3BUBUCTUX KaHa-
JBLIB CTaTEeBOHE3PUINX, CTATEBO3PLINX Ta CTapUX
HIypiB OyJiM MPOBEJCHI HA TOHKUX 3pi3ax CiM’sSTHHH-
KiB, llaMeTpoM 5 MKM, 3a0apBJIEHUX reMaTOKCHIIIH-
€03MHOM 3 BHKOPHCTAaHHSIM HPOTpaMH JUIS aHali3y
rpadigarx 300paxkeHs «Omimmycy». B mocmimkenHi
BUKOPUCTOBYBAITUCH JIMIIE Ti KaHAJBII, depe3 sKi
3pi3 MPOWIIOB MEePHEHINKYISIPHO ICHTPAJIbHINH OCI.

Po3paxoByBanm HACTYITHI TapaMeTpH: TiaMeTp KaHa-
JBIS (BUPAXOBYBABCs MO TPAMIH JIiHiT, M0 Mpoxo-
IUTH 9epe3 NeHTPATBHY OCh KaHAIBIA Ta 3’ €THYE JBi
TOYKH Ha Horo Oi3anbHilt MeMOpaHi) Ta TOBIIMHY €Ti-
TeJisT KaHaJBI (TIpsiMa, 110 3’€Hye Oa3albHy MEM-
OpaHy 3 a/IFOMEHAJbHOIO MMOBEPXHEI0 CIIEpMATHI,
1110 HAHOUTBII BUCTYAIOTH B ITPOCBIT KaHAJbII). Bu-
XOJISIYM 13 OTPUMAHHX JAHUX, UIT KOXKHOTO KaHAIBIIS
pospaxoByBanu koedinieHt (K), sixuii BimoOpaxkae
MPOIICHT 3aIIOBHCHOCTI KaHAJIBIIA CIITENIEM Ta 00UH-
CITIOETHCS 32 POPMYJIOI0:

K= 2 x (ToBumHa eniteiis kaHaibl) x100%

(miameTp KaHAJIBIIS)

JIoCTOBiIpHICTH OTPUMAHUX PE3YIBTATIB OLIHIO-
Baqu Ha OcHOBI mapamerpmuHux (T-kpurepiii
CThl0[ieHTa) Ta HenapaMeTpuuHuX (MeTon Xi?) Kpu-
TepiiB.

Pe3ysbTaTH Ta iX 00roBOpeHHs

Pesynbratn MophoMeTpHYHHX PO3PaXyHKIB Ha-
BezieH! B Tabmumi 1. Jlani mopdomeTpuuHuX po3pa-
XYHKIB MMOKa3aJid, 10 iaMeTP 3BUBUCTHUX CiM STHHX
KaHAJBIIB CTAaTEeBOHE3PLUIHX IIypiB OB, HIX BABIYi
TOHIINH, B TIOPIBHSHHI i3 CTAaTEBO3PLINMHU TBapH-
HaMu Ta cTaHoBuUTh 198,9+10,3 MxkM npoTH
495,2430,15 mxMm. s HUX TaKOX XapaKTEPHOIO €
BIIBiYi MEHIIIAa TOBIIMHA CIIEPMATOTEHHOTO EIiTEeINifO,
mo ckiamae 98,4+9,0 MM, SIKHI MaiyKe IOBHICTIO
3al0BHIOE MPOCBIT KaHablsg Ha 99+9%. IIpencras-
JeHl naHi BimoOpakaloTh BiJCYTHICTH BCIX €TaliB
CIIepMaTOreHe3y y CTaTeBOHE3pUINX IypiB, MPO L0
CBIIUUTE 1 AKICHUH CKJIAJ[ €IiTEII0 KaHAIbIIB. B HUX
BIICYTHI TaKi KJ1acyl KIIITHH, SIK 3piJli ClIEpMaTHIH Ta
CIepMaTo30iay, 1110, IMOBIPHO, i OOYMOBIIIOE MEH-
IIMH AiaMeTp 3BUBHUCTHX KAaHAIBILIB Ta TOBIIMHY iX
CIIEpPMATOTEHHOTO CIITEIIIO.

Ta6mums 1

MopdomeTprdHi TOKa3HUKHA 3BUBHCTUX CiM’SHUX KaHAJBIIIB S€YOK IIYPiB PI3HOTO BiKY

I'pyna tBapun HiameTp KaHANBIIH,

ToBIIKHA EMiTEeNi0,

% 3amI0OBHEHOCTI Ka-

MKM MKM HaJBIA EIITEIEM
CrareBoHe3pii 198,9+ 10,3* 98,4+ 9,0* 99+ 9*
CrareBo3pini 495,2+ 41,15 187,1+ 135 76+ 4
Crapi 402,0+ 18,4* 110,7+ 18,0* 55+ 8*

3 HOYaTKOM CTaTeBOI 3pIJIOCTI 301IBLIYIOTHCS SIK
JliaMeTp 3BUBUCTHX KaHAJBINB, TaK i TOBIIWHA CIIEp-
MAaTOT'CHHOTO eMiTeNis, sIKi CTaHOBIATh 495,2+41,15
ta 187,1+13,5 Mxm BignosigHo. lle, B mepury uepry,
00YMOBJIEHO [MOYATKOM MOBHOILIHHOTO CliepMaTore-
He3y Ta HasIBHICTIO BCiX KJIACIB CIIEPMATOTC€HHUX KITi-
THH (CIIEpMATOTOHI{B, CIIEPMATOIUTIB, CHEPMAaTHI,
CIepMaTo30ifiB). Y CTaTeBO3PUINX TBAapHWH 3’ SBIS-
€TBCS IIPOCBIT 3BUBUCTOTO KaHAJbBLI, IO 3a0e3redye
Horo jpeHakHy (QYHKIIO, 3aBISKH SKIH 31HCHIO-
€THCS] BUBEJICHHS 3pIJIMX CIIEPMATO30i/iB Ta yTBOpe-

HOTO B 3BHUBUCTHX KaHAJbBIAX CcEKpery. Takum 4mu-
HOM, KJIITHHH CIIEPMATOTCHHOTO EHITENII0 Y CTaTeBO-
3pUTUX TBapHWH 3aiiMaloTh 76+4% TOBIIMHU BCHOTO
KaHambIsl. Pa3oM 3 TuUM, BigMiueHe 3HAYHE Bapito-
BaHHS JiaMeTpy 3BUBUCTHX KaHAJBIIB y CTATEBO3Pi-
JIMX IIypiB, 0 TOKa3aHO Ha puCyHI 1. Bei kaHanbi
3a JiaMeTpoM OynM YMOBHO TOJIEHI Ha 3 Tpymu:
npi6Hi, cepeaHi, KpymHi. JliaMeTp ApiOHUX KaHAIBIIB
He nepeBuiryBas 420 MxM. BapTo BigmiTuTH, 110 OC-
HOBHa iX momyssnis Mana meHmi po3mipu: 300-365
MKM. JIuie mooAMHOKI KaHAIbIlI MaJH iaMeTp B Me-
xax Bif 365 mo 420 mxMm. OcHOBHY nomyistito (74%)
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CTAaHOBWJIY KaHAJbIIi, JiaMeTp SKUX OYB B MEKax BiJ
420 mo 540mkm. KpymHi kaHamblli, giameTpom Oi-
aemie 540 MxM, cknaganu 27%. Onucana reTeporeH-
HICTh TOBIIIMHHU KaHAJbIIIB, OYEBHIHO, BiqoOpaxkae ix

80

60

401

201

O |
CT- cT-3pim  crapi
He3pimi

CIIEpPMAaTOTEeHHY aKTUBHICTh, OCKLIBKH, K BiZIOMO, JTi-
aMeTp 3BUBHCTHX KaHAIBIIB MPSMO IMPOIOPLIHHAN
IHTEHCUBHOCTI criepMaTorenesy [7].

@ kpymHi (Oi1eme 540 MKM)
B cepenHi (420-540 MEM)
O opiGHi (369-420 MEM)

Puc. 1. Po3nogin ciM’siHMx KaHanbLiB CTAaTEBO3PINUX TBAPUH 3a iX giaMeTpoM.

VY cTapux OIypiB CIIOCTEPIra€Thbcs MOCTOBiIpHE
3MEHIICHHS JiaMeTpa 3BUBHUCTUX KaHAJIbIIB Ta TOB-
[IMHU CIIEPMATOTEHHOTO CIiTeNisl, MOPiBHAHO i3 CTa-
TeBO3pimmMu TBapuHamu, 10 402,0+18,4 MM Ta
110,7+18,0 mMxM, BigmoBiHO. 3HAYHO 3MEHINYETHCS
BIZICOTOK 3allOBHEHOCTI KaHaJblLisl CHEPMAaTOrCHHHM
emiTemeM, akuit ckiaamgae 55+8%. 1Ii mami cBig4aTh
PO raJbMyBaHHS IHTCHCUBHOCTI CIIEPMATOTCHE3Y Y
CTapHX TBapHH.

Hincymox

Takum uuHOM, OTpHMaHi MopdomeTpuuHi naHi
MiATBEPIKYIOTh AKICHUN aHami3 Mop¢ho-(QyHKIioHa-
JBHOTO CTaHy CiM’SIHHKIB ITypiB y BIKOBOMY acIIeKTi
Ta BiIOOpaXkaroTh MMOCIITOBHICTD 3MiH JOCIIEPMATO-
TEHHOTO €Tally y CTaTeBOHE3PUINX TBapWH, €TaroM
AKTHBHOTO CIIEPMATOT€HE3Y Y CTaTEBO3PIINX Ta HOTO
rajJbMyBaHHIM — y CTapuX IIypiB.

BuBenenuii KoedillieHT 3aMOBHEHOCTI KaHAJIbIIS
CIIEPMAaTOr€HHUM eIiTeNieM BiloOpaXkae aKTHBHICTh

CIIEpMaTOTeHE3y B 3BUBHCTHX KaHAIBIIX Ta 3a HOP-
MaJIBHUX YMOB y CTaT€BO3PUINX IIypiB CTaHOBHUTH
76+ 4%.

IlepcnekTHBY MOJANBIINMX A0CTiIKEHb

B nopganpunx poOoTax HaMH IUIAHY€ETHCS TOCITi-
JUTH 3MIHM MOP(OMETPHYHHX MOKAa3HUKIB CriepMa-
TOTEHHOTO EIMITElI0 S€YOK IIypiB Mij BIUIMBOM Ha
oprati3M (i3UYHHX HaBaHTaKEHb.

Indopmanis npo koHQJIIKT iHTepeciB

[MoTteHuiitnnx abo sBHUX KOHQIIIKTIB iHTEpECIB,
110 TOB’s3aHi 3 I[UM PYKOIMCOM, Ha MOMEHT ITyOui-
Kallii He iCHy€ Ta He mepen0aqaeThCs.

Jxepena piHaHCYBaHHA

JlocimimKeHHsT POBEACHO B paMKax HayKOBO-
nmociigHoi Temu «BrumB XpoHiWHOI TrimepTepwmii Ta
(i3ngHOTO HaBaHTa)XKEHHSA Ha MOpQoOTreHe3 OpraHiB
IMyHHO{, €HJOKpHHHOI Ta KiCTKOBOI CHCTEM OpTraHi-
3My» (Homep aepxkaBHoi peectpartii 0107U004485).
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ciM’SIHUX KaHAJBIIB I€YOK UIYPiB Pi3HOTrO BiKy.

PE®EPAT AKTyajbHiCTh HOCHTIIKEHHS MOphOMETpii CIM'THUX KaHAJIBIIB SI€YOK B Pi3HI BIKOBI Iepioan
BH3HAYAETHCS TUM, 1[0 3HAHHS 11010 €BOJIIOLIIT CiM’ THUX 3aJI03 B OHTOT€HE31 Ma€ KIIHIYHE 3HAYCHHS i HeOOX1IHE
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JUTSI TIPABUIJTBHOTO PO3YMIHHS €TI0JIOT11 i TaTOreHe3y 3aXBOPIOBaHb OPTaHiB Y0JI0BiUO1 cTaTeBOI cucteMu. MeTa -
BCTAHOBHUTH BiKOBi 3aKOHOMIpHOCTI Oy/IOBH 3BUBHCTHX CIM SIHUX KaHAJIBIIB S€4OK mrypiB. Marepiaau. Jloci-
JOKEHHS TIPOBEICHO HA CTAaTeBOHE3PUINX, CTATEBO3PLINX Ta CTapHX OuMmx mrypax. MopdoMeTpudHi po3paxyHKH
3BUBHCTUX KaHAJIbBIIB IIypiB OyJM MPOBEICHI Ha TOHKHX 3pi3axX CiM’SHHUKIB, 3a0apBICHIX TeMaTOKCHITiH-€03H-
HOM. Po3paxoByBanu fiaMeTp KaHAIBI, TOBIIMHY EMITeNis, a TakokK Koe(illieHT, TKuii BimoOpakae IpOLIEHT 3a-
TIOBHEHOCTI KaHAJbIA enitenieM. Pe3yabTaTu. JlaHi MopdhoMeTpuIHIX po3paxyHKIB IMOKa3alH, IO JiaMeTp 3BH-
BUCTHUX CIM’SIHUX KaHaJIbIIiB CTATEBOHE3PIIMX IypiB OLTbII, HIX BJIBIYi TOHIINH, B HOPIBHSHHI i3 CTATEBO3PLINMHU
TBapuHAMH Ta cTaHoBHUTH 198,9+10,3 MM mpoTu 495,2+30,15 MxM. Takoxk XapakTepHOIO € BJIBiYi MEHINA TOB-
IIMHA CIIEpMATOTeHHOTO eMiTelNito, o ckiagae 98,4+9,0 MkM, sSIKUil Mal)ke MOBHICTIO 3alIOBHIOE MPOCBIT KaHa-
ab0s Ha 99+9%. [IpencraBieHi qaHi BiioOpaXkaroTh BiICYTHICTh BCIX €TAIIB CIIEPMaTOr€He3y Y CTAaTEBOHE3PIITNX
IIypiB, PO IO CBIAYMTH 1 SIKICHUIT CKJIaJ eMiTeliI0 KaHANBI[IB: B HAX BiACYTHI 3piJli cliepMaTuau Ta CiepMaro3o-
inu. 3 moYaTKOM CTaTeBOI 3pIIOCTI 30LIBLIYIOTHCS SIK JliaMeTp 3BUBUCTUX KaHAJIBIIB, TaK i TOBIIMHA CIIEPMaTO-
TEHHOTO CTIiTeNis, SKi CTaHOBIATH 495,2+41,15 Ta 187,1+13,5 MxMm BignosigHo. Lle 00yMOBI€HO MOYAaTKOM ITOB-
HOLIIHHOTO CIIEPMAaTOT'eHEe3y Ta HAsSBHICTIO BCiX KJIACiB CIIEPMATOTCHHUX KIITHH. Y JOPOCIUX TBAPUH 3’ IBIISIETHCS
MIPOCBIT 3BUBHUCTOTO KaHABIIS, IO 3a0e31edye Horo ApeHaxHy (QYHKIIIO, 3aBISKH SKii 3IICHIOETHCSI BUBEACHHS
3pinux crepMaTo30ifiB. KiliTHHN criepMaTOTe€HHOTO EMITENi0 Y CTaTeBO3pLINX TBAPHH 3aiiMaioTh 76+4% ToB-
IIMHU BCHOTO KaHANBIL. PazoMm 3 TuM, BimMidueHe 3HaYHE BapilOBaHHS JiaMeTpy 3BUBHUCTHX KaHAJbIiB. JpiOHi
KaHanbIli Manu po3MipH Big 300 mo 365 mxm. OCHOBHY IOITYIIAIII0 CTAHOBIIIM KaHAJBIN AiaMmeTpoM Bix 420 o
540 mxm. Kpymui kananeii ckinaganu 27%. Onucana reTeporeHHICTh TOBIIMHU KaHANBIIIB BimoOpaxae ix crep-
MaTOreHHY aKTUBHICTh, OCKUIBKH AiaMeTp 3BUBHCTHX KaHAJIBIIIB MPSIMO NPONIOPLIHHUN IHTEHCUBHOCTI CIIepMaTo-
reHesy. Y CTapux IIypiB CIIOCTEPIra€ThCs AOCTOBIPHE 3MCHIIICHHS JiaMeTpa 3BUBUCTUX KaHAJBINB Ta TOBIIMHU
CIEPMATOr€HHOIO CIiTeis, 3HAYHO 3MCHIIYETHCS BiICOTOK 3alOBHEHOCTI KaHAIBIL, IKUi ckiagae 55+8%. Lli
JlaHi CBiUaTh MPO TAIbMYyBaHHS IHTCHCHUBHOCTI criepMarorene3y y crapux tBapuH. Ilimcymok. OTpumani naHi
MiATBEPIKYIOTh SIKICHUN aHaji3 MOp(o-(PyHKIIOHATHHOTO CTaHy CiM SHUKIB IIypiB y BIKOBOMY acIeKTi Ta Bigo-
Opa’karoTh TOCIIIOBHICTH 3MiH JIOCHIEPMATOT€HHOTO €TaIly y CTAaTEBOHE3PIINX TBApHH, €TAllOM aKTUBHOTO CIEp-
MAaTOreHe3y y CTaTeBO3PIIMX Ta HOTO TAIbMYBaHHAM Y CTapHX LIypiB.
KurouoBi ciioBa: sieuka, ciM'sTHI KaHaJIbIIi, MOPPOMETPIs, IIYPH, BiK.
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