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ÃÓ «Äíåïðîïåòðîâñêàÿ ìåäèöèíñêàÿ àêàäåìèÿ» ÌÎÇ Óêðàèíû

(ã. Äíåïðîïåòðîâñê) 

Äàííàÿ ðàáîòà ÿâëÿåòñÿ ôðàãìåíòîì íàó÷íîé 
òåìû êàôåäðû óðîëîãèè, îïåðàòèâíîé õèðóðãèè 
è òîïîãðàôè÷åñêîé àíàòîìèè Äíåïðî ïåòðîâñêîé 
ìåäèöèíñêîé àêàäåìèè «Ìîðôî ôóíêö³îíàëüí³ îñî-
áëèâîñò³ ñóäèííîãî ðóñëà òà ðåãåíåðàö³éí³ ìîæëè-
âîñò³ âíóòð³øí³õ îðãàí³â ï³ñëÿ îðãàíîçáåð³ãàþ÷èõ 
îïåðàòèâíèõ âòðó÷àíü ìàëî³íâàçèâíèìè ìåòîäàìè», 
¹ ãîñ. ðåãèñòðàöèè 0111U008101. 

Âñòóïëåíèå. Íà ñåãîäíÿøíèé äåíü àêòóàëüíîé 
îñòàåòñÿ ïðîáëåìà ñíèæåíèå ðîæäàåìîñòè íàñå-
ëåíèÿ, ÷òî ñâÿçàíî ñ áîëüøèì êîëè÷åñòâîì áåñ-
ïëîäíûõ áðàêîâ. Ïðè÷èíîé ýòîãî ÷àñòî ÿâëÿåòñÿ 
ñíèæåíèå àíäðîãåííîé ôóíêöèè ó ìóæ÷èí. [3, 10, 
17]. Ïðîáëåìà âîñïîëíåíèÿ ãîðìîíàëüíîãî äåôè-
öèòà îñòàåòñÿ äî êîíöà íåðåøåííîé. Ãîðìîíàëüíàÿ 
òåðàïèÿ, ïðîâîäèìàÿ ïðè àíäðîãåííîé íåäîñòàòî÷-
íîñòè, çà÷àñòóþ îêàçûâàåòñÿ íåýôôåêòèâíîé [3, 7, 
8, 9, 12, 21, 23]. Â ïîñëåäíèå ãîäû äëÿ âîñïîëíå-
íèÿ àíäðîãåííîãî äåôèöèòà ïîìèìî ãîðìîíàëüíî-
ãî ëå÷åíèÿ ïðèìåíÿþòñÿ ìåòîäû òðàíñïëàíòàöèè 
ìóæñêîé ïîëîâîé æåëåçû èëè òðàíñïëàíòàöèè åå 
êóëüòóð êëåòîê è òêàíåé [2, 4, 5, 7, 8, 9, 17]. Òàêæå â 
ëèòåðàòóðå îïèñàíû ìåòîäû ñâîáîäíîé òðàíñïëàí-
òàöèè ñåìåííèêà, âçÿòîãî ó íåïîëîâîçðåëîãî äîíî-
ðà [6, 11, 13, 14, 15, 18, 19, 20, 22]. 

Öåëüþ äàííîãî èññëåäîâàíèÿ ÿâèëîñü èçó÷å-
íèå ñïîñîáà êñåíîòðàíñïëàíòàöèè íåïîëîâîçðåëî-
ãî ñåìåííèêà. 

Îáúåêò è ìåòîäû èññëåäîâàíèÿ. Äëÿ èññëåäî-
âàíèÿ ïîñëóæèëè äîíîðñêèå ÿè÷êè (ñåìåííèêè) 15 
íåëèíåéíûõ áåëûõ ìûøåé ñàìöîâ ìàññîé 12 ± 2 ã (M 
± m) â âîçðàñòå 5-7 ñóòîê, òðàíñïëàíòèðîâàííûå â 
ñåìåííèêè ðåöèïèåíòîâ. Ðåöèïèåíòàìè ïîñëóæèëè 
30 âçðîñëûõ áåëûõ êðûñ-ñàìöîâ ëèíèè Wistar. Ñî-
äåðæàíèå æèâîòíûõ è ýêñïåðèìåíòû ïðîâîäèëèñü 
ñîãëàñíî ïîëîæåíèé «Åâðîïåéñêîé êîíâåíöèè î çà-
ùèòå ïîçâîíî÷íûõ æèâîòíûõ, êîòîðûå èñïîëüçó-
þòñÿ äëÿ ýêñïåðèìåíòîâ è äðóãèõ íàó÷íûõ öåëåé» 
(Ñòðàññáóðã, 1985), «Çàãàëüíèõ åòè÷íèõ ïðèíöèï³â 
åêñïåðèìåíò³â íà òâàðèíàõ», óòâåðæäåííûõ Ïåðâûì 
íàöèîíàëüíûì êîíãðåññîì ïî áèîýòèêå (Êèåâ, 2001). 

Òðàíñïëàíòàíò ïîìåùàëñÿ ïîä áåëî÷íóþ îáî-
ëî÷êó ñåìåííèêà ðåöèïèåíòà ñîãëàñíî ìåòîäèêå 
[16]. Âñåõ æèâîòíûõ ïîñëå òðàíñïëàíòàöèè âûâî-
äèëè èç ýêñïåðèìåíòà íà 10, 30, è 60 ñóòêè íàáëþ-
äåíèÿ. Êîíòðîëåì ïîñëóæèëè ñåìåííèêè 5 âçðîñëûõ 
íåëèíåéíûõ áåëûõ ìûøåé ñàìöîâ. Ïðîèçâîäèëîñü 

îêðàøèâàíèå ãåìàòîêñèëèí-ýîçèíîì, òîëóèäèíî-
âûì ñèíèì; ñâåæåçàìîðîæåííûå ñðåçû îêðàøèâà-
ëèñü ñóäàíîì III è ñòàâèëàñü ðåàêöèÿ íà ùåëî÷íóþ 
ôîñôàòàçó. Â îñíîâó ìîðôîìåòðè÷åñêîãî àíàëèçà 
ïîëîæåíû ñèñòåìíûå ïîäõîäû â èçó÷åíèè ïàðåíõè-
ìàòîçíûõ îðãàíîâ [1]. Ïîëó÷åííûå äàííûå ïîäâåð-
ãàëè ñòàòèñòè÷åñêîé îáðàáîòêå. 

Ðåçóëüòàòû èññëåäîâàíèé è èõ îáñóæäåíèå. 
Ýôôåêòèâíîñòü ïðîâåäåííîé òðàíñïëàíòàöèè ñå-
ìåííèêà íàáëþäàëàñü â 23 ñëó÷àÿõ èç 30 îïåðàöèé. 
Îòñóòñòâèå ýôôåêòà îòìå÷àëàñü â 7 ñëó÷àÿõ: æèâîò-
íûå ïîãèáëè. Ïðè âñêðûòèè ó âñåõ ïîãèáøèõ æèâîò-
íûõ áûëà âûÿâëåí íåêðîç òðàíñïëàíòàíòîâ è ãíîé-
íàÿ äåñòðóêöèÿ òèìóñà è ùèòîâèäíîé æåëåçû. 

Íà 10 ñóòêè íàáëþäåíèÿ èçâèòûå ñåìåííûå 
êàíàëüöû è êðîâåíîñíûå ñîñóäû ñîõðàíÿëèñü â 
ïåðèôåðè÷åñêèõ îòäåëàõ òðàíñïëàíòàòà. Â èí-
òåðñòèöèàëüíîé òêàíè íàáëþäàëèñü êàê äèôôå-
ðåíöèðîâàííûå çðåëûå êëåòêè Ëåéäèãà, òàê è 
ìàëîäèôôåðåíöèðîâàííûå (ôåòàëüíûå) ýíäîêðè-
íîöèòû. Äèôôåðåíöèðîâàííûå êëåòêè áûëè êðóï-
íûå, îâàëüíîé èëè îêðóãëîé ôîðìû; ÿäðà äàííûõ 
êëåòîê ðàñïîëàãàëèñü â öåíòðå è ñîäåðæàëè áîëü-
øîå êîëè÷åñòâî õðîìàòèíà. Â ñðåäíåì íàáëþäà-
ëîñü 5,80±0,60 ýíäîêðèíîöèòîâ â ïîëå çðåíèÿ (â 
êîíòðîëå 8,10±0,40) (p<0,05), èç íèõ ìàëîäèôôå-
ðåíöèðîâàííûå ýíäîêðèíîöèòû ñîñòàâëÿëè äî 26 % 
îò îáùåãî êîëè÷åñòâà. Ñðåäíèé îáúåì ÿäåð ñîñòàâ-
ëÿë 52,2±1,8 ìêì3 (â êîíòðîëå 76,30±5,26) (p<0,05). 
Ìèòîçû ýíäîêðèíîöèòîâ íàáëþäàëèñü ðåäêî. Öåí-
òðàëüíàÿ ÷àñòü òðàíñïëàíòèðîâàííîãî ñåìåííèêà 
õàðàêòåðèçîâàëàñü çàïóñòåíèåì, îòñóòñòâèåì ñî-
ñóäîâ è èçâèòûõ ñåìåííûõ êàíàëüöåâ. Â èíòåðñòè-
öèàëüíîé òêàíè íàáëþäàëîñü áîëüøîå êîëè÷åñòâî 
ìîëîäûõ ôèáðîáëàñòîâ. Ïðè äàëüíåéøåì ðàçâèòèè 
òðàíñïëàíòèðîâàííîãî ñåìåííèêà ïðîèñõîäèëà ïî-
ñëåäîâàòåëüíàÿ ñìåíà äâóõ ìîðôîëîãè÷åñêèõ òèïîâ 
êëåòîê Ëåéäèãà: ôåòàëüíûå ýíäîêðèíîöèòû ïî ìåðå 
äèôôåðåíöèðîâêè çàìåíÿëèñü çðåëûìè êëåòêàìè 
Ëåéäèãà ñ âûñîêîé ñåêðåòîðíîé àêòèâíîñòüþ. 

Íà 30-60 ñóòêè íàáëþäåíèÿ îñíîâíàÿ ïîïóëÿöèÿ 
êëåòîê Ëåéäèãà áûëà ïðåäñòàâëåíà âûñîêîäèôôå-
ðåíöèðîâàííûìè çðåëûìè (äåôèíèòèâíûìè) êëåò-
êàìè. Â ñðåäíåì íàáëþäàëîñü 7,90±0,60 ýíäîêðèíî-
öèòîâ â ïîëå çðåíèÿ (â êîíòðîëå 8,10±0,40) (p<0,05). 
Ñðåäíèé îáúåì ÿäåð ñîñòàâëÿë 75,20±5,28 ìêì3 (â 
êîíòðîëå 76,30±5,26) (p<0,05). Èíòåðñòèöèàëüíàÿ 
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òêàíü ñåìåííèêà õàðàêòåðèçîâàëàñü äâóìÿ òèïàìè 
ðàñïîëîæåíèÿ ýíäîêðèíîöèòîâ: ãðóïïîâîé (êëà-
ñòåðíûé) è îäèíî÷íûé. Ãðóïïîâîé âàðèàíò ðàñïî-
ëîæåíèÿ íàáëþäàëñÿ âáëèçè êðîâåíîñíûõ ñîñóäîâ 
èíòåðñòèöèÿ (ïåðèâàçàëüíî), îäèíî÷íûå ýíäîêðè-
íîöèòû âñòðå÷àëèñü âáëèçè îáîëî÷êè íåêîòîðûõ 
èçâèòûõ ñåìåííûõ êàíàëüöåâ (ïåðèòóáóëÿðíî). Öè-
òîïëàçìà êëåòîê Ëåéäèãà áûëà ñâåòëîé, ñ ìíîãî-
÷èñëåííûìè âàêóîëÿìè, ÷òî óêàçûâàëî íà èõ ãîðìî-
íîïðîäóöèðóþùóþ ôóíêöèþ. Ðåàêöèÿ îòòîðæåíèÿ 
òðàíñïëàíòàíòà îòñóòñòâîâàëà. 

Âûâîäû. Äàííûå íàñòîÿùåãî èññëåäîâàíèÿ 
ïîçâîëÿþò ñäåëàòü âûâîäû îá ýôôåêòèâíîñòè 

ñïîñîáà îðòîòîïè÷åñêîé êñåíîòðàíñïëàíòàöèè íå-
ïîëîâîçðåëîãî ñåìåííèêà. äëÿ âîñïîëíåíèÿ àíäðî-
ãåííîãî äåôèöèòà. 

Ïåðñïåêòèâû äàëüíåéøèõ èññëåäîâàíèé. Ìû 
ñ÷èòàåì, ÷òî äàííûé ñïîñîá ìîæåò áûòü ïðèìåíåí 
äëÿ ëå÷åíèÿ áîëüíûõ ãèïîãîíàäèçìîì. Èñïîëüçîâà-
íèå áàíêà êðèîêîíñåðâèðîâàííûõ êñåíîòðàíñïëàí-
òàíòîâ ñåìåííèêîâ, êàê äîíîðñêîãî ìàòåðèàëà, 
ïîìîæåò ðåøèòü ïðîáëåìó äåôèöèòà äîíîðñêèõ îð-
ãàíîâ è ñâåñòè ê ìèíèìóìó òåõíè÷åñêèå è þðèäè÷å-
ñêèå òðóäíîñòè, âîçíèêàþùèå ïðè èñïîëüçîâàíèè â 
êà÷åñòâå äîíîðñêîãî îðãàíà ÿè÷êà ÷åëîâåêà. 
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ÊÑÅÍÎÒÐÀÍÑÏËÀÍÒÀÖÈß ÑÅÌÅÍÍÈÊÀ 
Êóøíàðåâà Å. À. 
Ðåçþìå. Öåëüþ äàííîãî èññëåäîâàíèÿ ÿâèëîñü èçó÷åíèå ñïîñîáà êñåíîòðàíñïëàíòàöèè íåïîëîâîçðå-

ëîãî ñåìåííèêà. 
Ïðè ñâîáîäíîé îðòîòîïè÷åñêîé êñåíîòðàíñïëàíòàöèè íåïîëîâîçðåëîãî ñåìåííèêà íàáëþäàëîñü ïðè-

æèâëåíèå òðàíñïëàíòàíòà ñ ïîëíîé äèôôåðåíöèðîâêîé êëåòîê Ëåéäèãà, ÷òî óêàçûâàëî íà èõ ãîðìîíî-
ïðîäóöèðóþùóþ ôóíêöèþ. Ðåàêöèÿ îòòîðæåíèÿ òðàíñïëàíòàíòà îòñóòñòâîâàëà. Äàííûå íàñòîÿùåãî èñ-
ñëåäîâàíèÿ ïîçâîëÿþò ñäåëàòü âûâîäû îá ýôôåêòèâíîñòè ñïîñîáà îðòîòîïè÷åñêîé êñåíîòðàíñïëàíòàöèè 
íåïîëîâîçðåëîãî ñåìåííèêà. äëÿ âîñïîëíåíèÿ àíäðîãåííîãî äåôèöèòà. 

Êëþ÷åâûå ñëîâà: êñåíîòðàíñïëàíòàöèÿ, ñåìåííèê, êëåòêè Ëåéäèãà. 
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ÊÑÅÍÎÒÐÀÍÑÏËÀÍÒÀÖIß ÑIÌ’ßÍÈÊÀ 
Êóøíàðüîâà Ê. À. 
Ðåçþìå. Ìåòîþ äàíîãî äîñë³äæåííÿ áóëî âèâ÷åííÿ ñïîñîáó êñåíîòðàíñïëàíòàö³¿ ñòàòåâîíåçð³ëîãî 

ñ³ì’ÿíèêà. 
Ïðè â³ëüíî¿ îðòîòîï³÷íî¿ êñåíîòðàíñïëàíòàö³¿ ñòàòåâîíåçð³ëîãî ñ³ì’ÿíèêà ñïîñòåð³ãàëîñÿ ïðèæèâëåííÿ 

òðàíñïëàíòàíòà ç ïîâíèì äèôåðåíö³þâàííÿì êë³òèí Ëåéä³ãà, ùî âêàçóâàëî íà ¿õ ãîðìîíîïðîäóö³ðóþùóþ 
ôóíêö³þ. Ðåàêö³ÿ â³äòîðãíåííÿ òðàíñïëàíòàíòà áóëà â³äñóòíÿ. Äàí³ öüîãî äîñë³äæåííÿ äîçâîëÿþòü çðîáèòè 
âèñíîâêè ïðî åôåêòèâí³ñòü ñïîñîáó îðòîòîï³÷íî¿ êñåíîòðàíñïëàíòàö³¿ ñòàòåâîíåçð³ëîãî ñ³ì’ÿíèêà äëÿ çàïî-
âíåííÿ àíäðîãåííîãî äåô³öèòó. 

Êëþ÷îâ³ ñëîâà: êñåíîòðàíñïëàíòàö³ÿ, ñ³ì’ÿíèê, êë³òèíè Ëåéä³ãà. 
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Xenotransplantation of testes
Kushnaryova E. A. 
Abstract. The aim of study was to investigate a method of free orthotopic xenotransplantation immature testis. 

The object of the study were donated testicles (testes) 15 nonlinear white male mice weighing aged 5-7 days, 
transplanted into the testes of recipients. Recipients have served 30 adult albino male Wistar rat. All animals were 
obtained from a transplant experiment 10, 30, and 60 day observation. Served as control testes 5 nonlinear white 
adult male mice. Staining was performed with hematoxylin-eosin, toluidine blue; frozen sections were stained with 
Sudan III and posed reaction for alkaline phosphatase. The basis of morphometric analysis is based on a systemic 
approach to the study of parenchymal organs. The data obtained were subjected to statistical processing. 

Effectiveness of transplantation of the testis was observed in 23 cases out of 30 operations. Transplant rejection 
reaction was absent. This is due to the fact that in the convoluted seminiferous tubules of immature testis no sper-
matocytes of the first order and differentiated germ cells are antigens for their own body, and for the recipient’s body 
and causing subsequent rejection reaction trasplantanta. Performing in orthotopic transplantation of the testis posi-
tion includes maintaining optimal temperatutry and vascularization of the transplanted organ. As a result, achieved the 
preservation of the blood- testicular barrier graft and its subsequent protection from the immune cells of the recipient. 

No effect was observed in 7 cases: animals died. At autopsy all the dead animals was revealed necrosis 
transplants and purulent destruction of the thymus and thyroid. 

On the 10th day of observation convoluted tubules and blood vessels remained in the peripheral regions of the 
graft. In the interstitial tissue were observed as differentiated mature Leydig cells and poorly differentiated (fetal) 
endocrinocytes. Differentiated cells were large, oval or round shape; nucleus of these cells were located in the 
center and contained a large amount of chromatin. Endocrine mitosis were rarely seen. The central part of the 
transplanted testis was characterized by desolation, absence of vessels and convoluted seminiferous tubules. In 
the interstitial tissue was observed a large number of young fibroblasts. 

With the further development of the transplanted testis occurred a succession of two morphological types of 
Leydig cells: fetal endocrinocytes as differentiation replaced mature Leydig cells with high secretory activity. 

On the 30-60 day of observing the main population of Leydig cells was presented highly differentiated mature (de-
finitive) cells. Interstitial tissue of the testis was characterized by two types of endocrine location: group (cluster) and 
single. Group option was observed near the location of the blood vessels of the interstitium (perivazal), single endo-
crinocytes met near the shell of some convoluted seminiferous tubules (peritubular). Leydig cell cytoplasm was light, 
with numerous vacuoles, indicating that their hormone producing function. Transplant rejection reaction was absent. 

The data of this study allow us to make conclusions about the effectiveness of the method orthotopic free 
xenotransplantation immature testis. to compensate for androgen deficiency. We believe that this method may be 
used to treat patients with hypogonadism. Using a bank of cryopreserved testis xenotransplantant material, will 
help solve the problem of shortage of donor organs and to minimize technical and legal difficulties when used as a 
human testis donor organ. 

Key words: xenotransplantation, testis, Leydig cells. 
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