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I. I. CaBka

OCOBJINBOCTI KPOBOHOCHOI'O PYCJIA 9€E4KA BJ1OIO LW YPA B HOPMI
TA 3A YMOB EKCMNMEPUMEHTAJIbHOIO LUYKPOBOI'O AIABETY

JIbBiBCbKMI HaLUiOHaNbHUIA Meau4YHUA yHiBepcuTteT iMeHi [laHuna Manuubkoro (M. JibBiB)

Hana pobota € ¢dpparmeHtom HAP «Mopdonoris
sleyka Ta MOoro KPOBOHOCHOIrO pycna B HOPMIi Ta npu
CTPENTO30TOLMHIHAYKOBAHOMY LIYKPOBOMY AiabeTi».

BecTtyn. AkTyanbHUM 3anuIaeTbCA CbOrOAHI O0-
CNiOXEHHs CTPYKTYPHUX OCOONMBOCTEN Ta LWIAXIiB
KPOBOMOCTA4YaHHA f€4ka eKCNepuMeHTaIbHUX TBAPWH
B HOpMi Ta nmatonorii [2,5]. 3MiHM NaHOK reMOMIKPO-
LMPKYNATOPHOrO pycna feyka npu LLykpoBoMmy aiabeTi €
HaryacTiwe i NPOrHOCTUYHO HECNPUATIBUM NPOSIBOM
YHiBepcasnbHoi aiabetnyHoi mikpoaHrionatii [1,6,7,9].
MpoTe, y ¢paxosin nitepatypi TpanasaTbCs AmLe noo-
OVHOKI BiZOMOCTI WOAO0 CTPYKTYPHO-DYHKLIOHANBHOrO
CTaHy Ta remMoauHamik/ Se40K Npu LyKpoBOMY AiabeTi
[3, 4,8].

MeTta pocnigXeHHs1 — BCTAHOBUTU OCOOMBOCTI
KPOBOHOCHOIO pycna siedka 6inoro Liypa B HOpMi Ta B
OvHaMiui nepebiry cTpenTo30TOLMHIHAYKOBAHOIO Ly-
KpOBOro aiabery.

O6G’ekT i meToamn pochnimkKeHHs. [ochnioKeHHs
nposefeHo Ha 20 cTaTeBO3pPiNMX BiNKX Lypax-camusx,
Bikom 4,5-7,5 micauis i macoto Tina 130-150 r. YTpu-
MaHHS TBApVH Ta €KCNepUMEHTU MPOBOAUNINCA BiA-
MOBIOHO A0 MONOXEeHb «EBPONECcbkoi KOHBEHLLi Npo
3axXUCT XpebETHUX TBAPUH, SIKi BUKOPUCTOBYIOTLCS OJ151
EeKCMepuMEHTIB Ta iHLINX HaykoBKX Linen» (CTpacobypr,
1985), «3aranbHnx ETUYHUX NPUHLMMIB EKCMEPUMEHTIB
Ha TBapuHax», yxsaneHux MNepLmm HauioHanbHUM KOH-
rpecom 3 6ioetukun (Knis, 2001).

ExcnepumeHTanbHuiA LlyKpoBuiA aiabet moaentosa-
NN OOHOPA30BUM BHYTPILUHBOOYEPEBUHHNM BBELEH-
HIM CTpPenTo30TouMHy («Sigma» CLUA), npurotoBaHo-
My Ha 0,1 MuutpatHomy 6ydepi, pH=4,5, i3 po3paxyHky
7 mr Ha 100 r. macwu Tina TBapuHn. PO3BUTOK LLYKPOBOIrO
niabeTy KOHTpoNoBany 3a 36iNbLLUEHHSIM PIBHS MHOKO3U
B KPOBI, AKMIA BUMIpPIOBan MIOKO300KCUA3HUM METO-
oom. JJocnigxeHHs NpOBOAVIN HA TBapUHax 3 PiBHEM
rnioko3n noHan, 13,4 mmonb/n 4vepes 2,4,6,8 TUXHIB
nicns No4YaTky eKCrnepuMeHTy.

Ana iH’ekuii cyguHHOro pycna siedyka BUMKOPUCTO-
ByBaJ/In BOAHY CYCMEH3il0 Ka3eiHOBOi ONiHOI ra3oBoi
caxi «Temnepa». Ana npoBegeHHA MOPOOMETPUYHOIO
aHaslidy BUKOPUCTOBYBaJIN HACTYMHI KiJIbKICHI KpUTEPIi:
niaMeTp MIKpPOCYAMH, TycTMHa NakyBaHHS OOMIHHUX
CYOVH, MOKa3HUK TPOMIYHOT aKTUBHOCTI TKaHUHW. Tep-
MiHOM «OOMIiHHI CYOMHW» MO3HAYaNM reMmoKaninsgpu.

CtatucTuyHe onpautoBaHHSA MNoKa3HMKIB MOpdo-
METPUYHOrOo AOCNIIKEHHS aHr0apXiTeKTOHIKN  S€ey-
Ka LwWypa B HOPMi Ta Mpu eKkcnepuMeHTanbHOMY

LLlyKpOBOMY AiabeTi NpoBOAMIM 3a LOMOMOrolo NakeTiB
NPUKNAAHUX KOMM'IOTEPHUX Nporpam Ans BapiawiiHo-
cTaTucTMyHoro aHanisy «GraphPad InStar».
PesynbtaTn pocnigXeHb Ta X OOroBOPEHHS.
KpoBonocTadyaHHA sedka 6inoro uiypa 3abesnedye
fSe4koBa apTepid, fka BiAranyXxylTbCs Bif YepeBHOI
YaCTMHU aopPTU, apTepPIED CiM’ABUHOCHOI NPOTOKN Ta
apTepieto NigBiLlyoyoro M’a3a seyka. feykora apTepis
LLypa po3rajy>yeTbCs Ha 30BHILLHIO SEYKOBY apTEPIIO |
BHYTPILLHIO IEYKOBY apTepit0. 30BHILLHS S€4YKOBaA apTe-
pis nig 6inkoBO0 060MOHKOIO B AiNSHLI BiIbHOrO Kpato
fe4ka 3BMBAETLCH, YTBOPIOKOYM «CepPnaHTuH» (puc. 1).

Puc. 1. fleuko Ginoro wypa. IH’ekuia cyauH. 36. : x25.
1 — 30BHILLUHA IEYKOBa apTepis.

Puc. 2. 9euko 6inoro wypa. IH’eKuis cyauH.
36. : x25.
1 — BHYTPIiLLHSA S€4YKOBa apTepia.
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BHyTpIiWHA fe4koBa apTepis NPOXO4NTL MO 3a4HbLO-
My Kpato sievka, 3arnnobsitoeTbCs B NapeHxiMy opraHa i
3abe3neyye BHYTPILUHbOOPraHHE KPOBOMOCTAYaHHSA
sgeyka. BHyTpiwHA dedkoBa apTepis po3ranyxXyeTbcs
Ha 6-10 rinok, giametpom 150-200 mkm. Lli rinkn, 3Bn-
BalOYNCb, NPOXOAATh Bif, CEPEeAOCTIHHSA siedKka i poara-
NYXYETbCA Ha Api6Hi rinku, aiametpom 100-120 Mkm
(puc. 2).

[pi6Hi apTepianbHi rinky po3nagaloTbCcs Ha apTepi-
onu, pgiameTtpom 27,0+ 1,5 mkm. OgHa apTepiona xu-
BUTb [Aekinbka KaHasbLiB OOHOYacHO. 3aBAsKM Takil
CTPYKTYPI, OAHI i Ti X CiM’AHI KaHasnbLji MOXYTb XUBUTU-
cs 3 pidHMx apTtepion. Npoxoasyn Mixx CiM’SHUMUK Ka-
HaNbUAMW, apTepionn po3ranyxyrTbCa Ha Npekanins-
pwv. Npekaninapmn nepexogaTs y Kaninsapu. PO3pisHAI0Tb
Kaninapu No3J0BXHiI Ta nonepeyHi (puc. 3).

Mos3poBxHi Kaninapun € 6e3nocepeaHiM nNpoao-
BXEHHSM Mpekaninapie, a nornepeyHi BiaxoOsaTb Bif,
npekaninapis abo Bif, NOB3A0BXHiX kaningpis. JiameTp
NO340BXHIX Kaninapie ctaHoButb 8,4%=0,1. LiameTp
rnonepeyHux kaninapis ctaHosuTtb 7,0+ 0,04. Kaninspw,
AKi MOyTb MNO340BXHLO NepeniTalnTbCa 3 Kaninsgpamu,
AKI MOYTb NOMNepeyHo, yTBOPIOYN Y 3BUBUCTUX KaHaslb-
uUsX KaninapHi citkm. KaninspHi citkn CycigHix 3BMBUC-
TUX KaHanbLiB aHAaCTOMO3YIOTb Mix coboto. CrnonyyHa
TKaHMHA HaBKOJIO 3BMBUCTUX CiM’SHUX KaHasbLyiB Npo-
HM30Ha ryCTOIO CiTKOK remokaningpis. locTkaningpu
36upatoTbcs 'y BeHynu, giametpom 30,2+0,13 MkMm,
MPOXOAATb NapanesibHO A0 CiM’AHUX KaHanbLuiB. BeHy-
T YTBOPIOIOTb APiOHI BeHW, aiameTp ctaHoBUTbL 40-100
MKM, cepefHi BeHu giametpom 100-150 MkM i KpynHi
BeHu giameTpom 150-300 MkmM. 3 napeHxiMmu ciM’ aHUKIB
KPOB 30MpPa€eTbCsa y MMUOOKi i MOBEPXHEBI BEHU, KOTPI
dopMyIOTb 1030MOAiOHE CNIETEHHS.

Yepes 2 TvxHi nepebiry CTpenTo30TOLMHIHAYKOBa-
HOro LYyKPOBOro AjiabeTy NposiBASIOTLCSA NepLUi 3MiHN
aHrioapXiTeKTOHIKM sfledka. ApTepionn fedyka MatTb
HEPIBHOMIPHUI NPOCBIT, 3BMBUCTI. pekaningpHi apte-
pionu i kaninspn cnadmosaHi. CnocTepiraemo, Lo Ka-
ningpHa citka Ha iH’eKoBaHOMY npenaparti se4ka Lypa
LbOro nepiogy ekcnepumeHTy nefb NomitHa, 6adnmo
He3HayHe pPO3WMPEHHA BeHyn. [pn mopdomeTpuy-
HOMY AOCHIAXEHHI CMOCTEPIraeTbCs CTaTUCTUYHO A0-
CTOBIpPHE 3MEHLLUEHHS, Y MOPIBHSAHHI 3 HOPMOIO, N'YCTUHW
nakyBaHHs 0OMiHHUX cyauH siedka (p<0,05), giameTpa
KaninapiB kaningpHoi citku sedyka (p<0,05), mocTtosip-
HO 36iNbLLIYETLCSA MNOKA3HUK TPODIYHOT aKTUBHOCTI TKa-
HUHK siedka (p<0,05).

Yepes 4 TwxHi nepebiry ekcrnepuMeHTabHO-
ro UykpoBoro giabeTty Ha mpenapaTtax siedka Liypa 3
iH’EKOBaAHVM CYOVHHUM PYCJIOM BUSIBASIIOTLCS SIBULLE
LecTpykTypuaauii aHriorpadiyHoro penbedy seudka.
BTpayaeTbCca 4iTka BMNOPSLKOBAHICTb PO3TallyBaHHSA
JIAHOK FEeMOMIKPOUMPKYNATOPHOro pycna. Kaninsp-
Ha NlaHKa reMOMIKPOLMPKYNATOPHOrO pycna 4acTKoBO
3pyriHoBaHa. ApTepionu i BeHynu po3wmpeHi. Cepen-
Hil1 giameTp BeHyn 36inblyeTbesa Ao 31,3+0,07 MkM.

Yepez 6 TuxHIB nepebiry ekcrnepuMeHTy BiA-
OyBaeTbCcq nopanblia nepebynoBa  ycix  NaHOK

reMOMIKPOUVPKYNATOPHOro  pycna. CyauHu  siedka
PO3LUMPEHIi, apTEePIOaN i BEHYNIN PO3LUMPEHI, 3BUBUCTI
(puc. 4).

PoswwnpeHnmn € Takox i aprtepiono-aptepionap-
Hi Ta apTepiofsio-BeHyNspHi aHacTOMO3n. 30epexeHi
Kaningapu poswunpeHi, GopMylOTb MIKPOAHEBPU3MN.
[iameTp apTepion B Ler TEPMIH eKCNEPUMEHTY CTaHO-
B1Tb 30,0+0,08 MKkM, NOB300BXHIX kaninapis 9,3+0,04
MKM, nonepevyHmx  kaninapis  7,4+0,02  mkm,
BeHyn — 31,8 +0,07 MKkm.

Yepes 8 TMxHIB nepebiry CTPenTo30TOUMHIHAYKO-
BaHOr0O LIYKPOBOro aiabeTty crocTtepirawTbCs rMMOOKi
LECTPYKTMBHI 3MiHWM YCiX NIaHOK FreMOMIKPO-LIMPKyNsa-
TOpHOro pycna sieuka. [iameTtp 36epexeHunx Kaninspis
ctaHoBUTb 9,9+0,02 MkM i 7,4%+0,06 MKM NO300BXHiX
i monepeyHux BionNoBiAHO. ApTepionu posLunpeHi, aia-
MeTp ix ctaHoBuTb 30,5+0,12 MKM, 3BMBUCTI, BEHYNN
po3wmpeHi giametp ix 31,9+0,03 mkm. JocToBipHe
3MeHLWeHHs (p<0.05), B MOPIiBHAHHI 3 HOPMOIO, FyC-
TUHWN NakyBaHHSA 0OMiHHMX cyauH sedka go 17,2+1,59
Ta JoCTOBipHe 36inbleHHs (p<0.05) B NOPIBHAHHI 3
HOPMOIO, MOKasHMKa TPOMPIYHOI aKTMBHOCTI sieyka OO
84,4+1,5 MKM cBig4aTb NPO 3HAYHE PO3PIMKEHHS Ka-
MiNFPHOI CiTKM fe4yka 3a YMOB €KCMNepUMEHTasIbHOro
LyKpoBOro aiabeTy, L0 NpU3BOAUTb A0 PIi3KOro nopy-
LLIEHHS1 MOro KPOBOMOCTAYaHHS.

Puc. 3. KaningapHa ciTka gey4ka 6inoro wypa. IH’ekuia
cyauH. 36. : x100.

Puc. 4. fleuko 6inoro wwypa yepes 4 TUXHI nepebiry ekc-
nepuMeHTaNbHOro LLyKpoBOro giabery. IH’ekuia cyauH.
36. : x100. 1 — apTepiona s€uka.
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BucHoBKU. KpoBomnocTadyaHHs siedka 6inoro uypa
3abe3nedye seykoBa apTepis, sfka BiAranyXxylTbcs

BupasHo BUCTYNae 3B’A30K MiX MMOUHOK CTPYK-
TYPHUX NEPETBOPEHb JTAHOK FEMOMIKPOLMPKYAATOPHO-

Bifl YEPEBHOI YaCTUHU a0PTU, apTEPIEID CiM’ABMHOCHOI
NPOTOKM Ta apTepieto NiABILLYIOHOro M’a3a 9eyka.

3acTtocoBaHunini HaMmn MOpPGONOriYHKIN Ta Mopdo-
METPUYHMIA aHani3 aHrioapxiTEKTOHIKN S€4Kka JO3BONNB
OLHUTK CTyNiHb MOro Backynsapusauii B HOpmi Ta 3a
YMOB €KCMEPUMEHTaNbHOIO LlyKPOBOro fiabeTy.

ro pycna sieyka Lypa npuv Lykposomy giabeTi Ta Mopdo
METPUYHMMU NOKA3HMKAMMU.

MepcnekTMBU Noganbux po3po6ok. OTpumaHi
pes3ynbTatv MOXYTb MOCIYXUTU MOP@ONOriYHUM Nig-
IPYHTAM NoJanbLUNX HAYKOBUX AOCHIOKEHb.
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OCOBJINBOCTI KPOBOHOCHOIO PYCJIA 9€4YKA BIJIOIO LLLYPA B HOPMI TA 3A YMOB EKCIMNEPU-
MEHTAJIbHOIO LLYKPOBOI'O AIABETY

Caekal. l.

Pesiome. Y pobOTi HaBeaeHi peaynstat OOCNIOXKEHHS 0COBAMBOCTEN NaHOK KPOBOHOCHOrO pycna siedvka
6inoro wypa B HOpMi Ta 3MiH LUNSXIB KPOBOMOCTAYaHHS sieyka Lypa 3a YMOB €KCNEPUMEHTaNbHOMO LLyKPOBOIO
niabety. KpoBonocTayaHHs sieyka 6inoro wypa 3abesneyyioTb 1e4KOBA apTepis, fka BiArany>XXyeTbCs BiJ, YHepeBHOI
4aCTUHW a0pPTKU, apTEPIEKD CiM'ABUHOCHOI NPOTOKKM Ta apTepPIElo NiaBiYyo4Yoro m’asa seyka. MopdonoriyHmin Ta
MOPdOMETPUYHNI aHaNI3 aHri0apXiTEKTOHIKN sSie4Ka A03BONMB OLHUTM CTaH MOro BacKynspusadii B HOpMi Ta 3a
YMOB CTPENTO30TOLMHIHAYKOBAHOO LIyKPOBOTO AiabeTy. MnbuHa CTPyKTYPHUX NEPETBOPEHBL TAHOK KDOBOHOCHOIO
pycna siedka 6inoro wypa npu UykpoBoMy AjabeTi kopentoe 3 MOP@POMETPUYHUMU MoKasHukamu. OTpumMaHi
pe3ynbTaTii MOXYTb CAyryBaTi MOPGOAOrYHUM MiAFPYHTAM HAYKOBUX AOCHIOXKEHb B YPONOrii.

Kniouogi cnoBa: sieuko, uyp, LyKpoBuii OiaberT.
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OCOBEHHOCTU KPOBEHOCHOIO PYCJIA SIUMKA BENIOW KPbICbl B HOPME U B YCNOBUSAX
OKCNEPUMEHTAJIbHOIO CAXAPHOIO OUABETA

Caskall. U

Pe3iome. B paboTte npuBeneHsbl pedynbtaTtel paboTbl MO UCCNEA0BaHMID 0COOEHHOCTEN 3BEHLEB KPOBEHOC-
HOro pycna sau4yka 6enon KpbiCbl B HOPME U U3MEHEHWNI NyTEN KPOBOCHAOXEHMS siM4Ka KPbIChl B YCIOBUSX 3KC-
nepuMeHTanbHOro caxapHoro avabeta. KpoBocHabxeHne sandka 6enoii Kpblicbl 06eCcneynBaloT aM4KoBa apTepus,
KOTOpas OTXOAUT OT OPIOLLHOM YaCTM a0PThl; apTEPUsS CEMSIBLIHOCSILLLErO NPOTOKa 1 apTepun m. testicularis. Mop-
donormyecknin n MOpGOMETPUHECKNX aHANNS aHTMOAPXUTEKTOHUKM ANYKa NO3BONN OLEHUTL COCTOSIHME ero Ba-
CKynsipr3aLmm B HOPME 1 B YCJIOBUSIX CTPENTO30TOUMHDHAYLIMPOBAHHOIO caxapHoro anabdeTta. MybuHa cTpykTyp-
HbIX NPeobpa3oBaHMin 3BEHLEB KPOBEHOCHOIO pycna aunyka 0enol KpbICkl NP caxapHOM AuabeTte KoppenvpyeTt
Cc MopdomMeTpmyecKnMn nokasatensmu. NonyyeHHble pesynsraTbl MOMYT CAYXUTb MOP@OIOrnMyeckom OCHOBOM
Hay4HbIX UCCNENOBAHNIA B YPONIOTUN.

KnioueBble cnoBa: 14Kko, Kpbica, CaxapHblii AnabeT.
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Features Bloodstream White Rat Testis in Normal and under Experimental Diabetes

Savkall. I.

Summary. For the present day it is topical to research the test animals testicle structural peculiarities and blood
supply in the norm and pathology.

Research objective. To discover peculiarities of white rat testicle blood channel in the norm and over time of
streptozotocin-induced diabetes mellitus.

Materials and methods. The research has been performed on 20 white mature male rats aged 4. 5to 7. 5 months
with body weight of 130 to 150g. Experimental diabetes mellitus modeling was performed through single intraperi-
toneal injection of Streptozotocin (“Sigma”, USA), dissolved in 0. 1M citrate buffer, pH =4. 5 (7mg per 100g of body
weight of animals). The diabetes mellitus progression was controlled according to glucose concentration in blood,
which was measured by glucose oxidase test. Animals in whose blood glucose concentration in 2,4,6,8 weeks after
launch of experiment was above 13. 4 mmol/l were used for research.

Findings. Consideration. In 2 weeks run of streptozotocin-induced diabetes mellitus the first testicle angioar-
chitecture changes are found. Testicle arterioles have irregular lumen and are twisty. Precapillary arterioles and
capillaries are spasmed. We see that capillary network on the rat testicle injected preparation of this experimental
period is scarcely noticed, and see some venule dilation. In the morphometric research we notice statistically reli-
able decrease, in contrast to the norm, of testicle circulation vessel packing density (p<0. 05), testicle capillary
network capillaries diameter (p < 0.05), and the testicle tissue trophic activity index is evidentially grown (p<0. 05).

In 4 weeks run of experimental diabetes mellitus on rat testicle preparations with the injected vascular channel
we see occurrence of testicle angiographic relief destructuring. The strict order of hemomicrocircular channel links
location is lost. Capillary link of hemomicrocircular channel is partially destroyed. Arterioles and venules are dilated.
Average venule diameter is increased to 31.3+0.07 um.

In 6 weeks of experiment run we see further rearrangement of all hemomicrocircular channel links. Testicle ves-
sels are dilated, arterioles and venules are dilated, twisty.

Arteriolo-arteriolar as well as arteriolo-venular anastomoses are dilated as well. The preserved capillaries are
dilated and form microaneurysms. Diameter of arterioles in this experimental period is 30. 0+0.08 um, longitudinal
capillaries — 9.3+0. 04 um, latitudinal capillaries — 7.4+0.02 um, venules — 31.8 £0.07 um.

After 8 weeks of streptozotocin-induced diabetes mellitus run we see deep destructive changes in all testicle
hemomicrocircular channel links. Diameter of preserved capillaries is 9. 9£0.02 um and 7. 4=0.06 um of longitu-
dinal and latitudinal respectively. Arterioles are dilated, their diameter is 30.5+0.12 um, twisty, venules are dilated
with diameter of 31.9+0.03 um. Reliable decrease (p <0.05), as compared to the norm, of testicle circulation vessel
packing density to 17.2+1.59 and reliable increase (p<0.05), as compared to the norm, of testicle trophic activity
index to 84.4+1.5 um state on significant thinning of testicle capillary network in the experimental diabetes mellitus
that leads to its abrupt circulatory failure.

Conclusions. White rat testicle blood supply takes place through testicular artery that derives from abdominal
part of aorta; seminal duct artery and testicle suspensory muscle artery.

The morphological and morphometric testicle angioarchitecture analysis we applied allowed evaluating its vas-
cularization state in the norm and in experimental diabetes mellitus.

We clearly see connection between the depth of diabetic structural changes in the rat testicle hemomicrocircu-
lar channel links, and morphometric values.

The findings obtained may serve as a morphological basis for further scientific inquiry.

Key words: testicle, diabetes mellitus, rat.

PeueHn3eHT — npog. EpotueHko I'. A.
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