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A simplified method of organ cul ture  of human gonads is suggested. Altogether  190 gonads 
f rom 7-11-week embryos  were  grown on Millipore f i l ters  in penicillin flasks. During the 
f i rs t  week of cul ture  a r ea s  of cent ra l  necros i s  were  observed in both the ovar ies  and the 
testes ,  but during subsequent cultivation these disappeared in some of the explants. P r o g r e s -  
sive development of germinat ive  cel ls  took place in the ovar ies  of 9-11-week embryos  as far  
as the pachytene stage, whereas  development in the ovar ies  of 7-9 week embryos  did not reach 
the leptotene stage. Germinat ive cel ls  during cultivation of the tes tes  did not p rog re s s  be -  
yond the spermatogonium stage. 
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Some of the p rob lems  that a r i se  during the study of human oogenesis  and spermatogenes is  can be in- 
vestigated by the method of organ culture.  Only a few attempts to grow human gonads in cul ture  have been 
descr ibed [3, 4, 6]. Fo r  organ cul ture  the authors cited used ovar ies  of fetuses at the late stages of de-  
velopment, in which the germinat ive  cel ls  were  mainly in var ious  s tages of prophase  of meiosis .  

In the experiments  descr ibed below ovar ies  f rom human fetuses in the early s tages of development 
were  used for  organ culture.  Besides oogonia, preleptotene stages of oocytes a re  also found in the ovar ies  
at this period. 

The technique of cultivating mammal ian  and human gonads has been descr ibed  previously  [3, 4, 6-8, 
13]. Having tested severa l  methods of organ culture,  it was decided to use a variant  developed in the wr i t -  
e r ' s  labora tory  and combining the "platform" [12] and "raft"  [5] methods into one. The suggested modif ica-  
tion of gonad cul ture  is technically s imple and gives reproducible  resul ts .  

E X P E R I M E N T A L  M E T H O D  

Experiments  were  ca r r i ed  out on 190 gonads (127 ovar ies  and 63 testes) f rom human fetuses at the 
7 th - l l t h  week of development (material  obtained f rom therapeutic abortions).  The fetuses were sent to the 
labora tory  in Hanks'  solution. The gonads were  isolated under s te r i le  conditions and washed in severa l  
batches of Eag le ' s  medium. 

The organs were  cultivated on Rufs Millipore f i l ters  (pore d iameter  1.2-2.5 p, dimensions of f i l ter  
3 • 8mm 2, s ter i l ized in 96 ~ ethanol for 15 rain and dried under bacter ic idal  lamps). The f i l ters  with gonads 
f rom one embryo (ovaries f rom fetuses aged 10-11 weeks o r  older  are  cultivated in fragments)  were  placed 
in the cent ra l  par t  of the bottom (with a convex surface) of a penicillin f lask.  Nutrient medium of the fol-  
lowing composi t ion was then poured into each flask: Eag le ' s  medium (with the addition of glutamic acid) 
85 %, bovine se rum 15 %, penicill in in a final conc entration of 100-150 uni ts /ml .  The volume of cul ture  fluid 
in the flask was 0.3-0.5 ml; the fi l ter  must  remain  soaked with medium and the gonads above it in the gas -  
eous phase. The flasks were  tightly sealed with No. 14.5 rubber  s toppers ,  placed in a rack, and incubated 
at 34 ~ C [9]. The medium Was changed every third or  fourth day. The subsequent cou r se  of cul ture  showed 
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Fig. 1. General  view of gonads af ter  three weeks in culture:  a) 
ovary of 7-8 week embryo;  b) ovary of 10-11-week fetus; c) test is  
of 8-week embryo. Mayer ' s  hematoxylin, 200 x. 

Fig.  2. Stages of prophase  of meios is  in ovary of 10-11-week fetus 
af ter  three weeks in culture:  a) zygotene stage; b) paehytene stage. 
Maye r ' s  hematoxylin, 900 x. 

that the volume of a i r  present  in the flask and the quantity of ca rbon  dioxide excreted by the t issue during 
metabolism were  adequate for metabolic p rocesses  for severa l  days. When the medium was changed, the 
gaseous phase was renewed. 

After  the end of cultivation the gonads were  fixed in Carnoy ' s  fluid, and histological sections cut to a 
thickness of 5 ~ were  stained with Mayer ' s  hematoxylin. 

E X P E R I M E N T A L  R E S U L T S  

The gonads f rom the human fetuses were  cultivated for  per iods ranging f rom 1 day to 7 weeks. During 
the f i rs t  weeks 13 ovar ies  and 9 testes  were  fixed at different t imes.  Analysis  of this mater ia l  showed that 
the sur face  epithelium and par t  of the t issue of the testis  or  ovary lying next to the epithelium were  p r e -  
served in the gonads of both sexes ,  but in the centra l  par t  of the organs loci of necros is  were  observed. 
Mitotic division continued in the p re se rved  cells .  Oogonia and oocytes in preleptotene stages were  observed 
in the ovaries .  Central  necros i s  also was descr ibed by Gaillard [6]. This worker  explained the absence of 
necros is  in some explants on subsequent cultivation by regnerat ion of the organ and the development of sex 
cel ls  f rom the pr imit ive epithelium, which is not in accordance  with modern views [1, 2]. No attempt was 
made in the present  investigation to study changes in the explants in the early periods of cultivation. This 
problem requi res  special investigation. 

Twelve ovar ies  and 10 tes tes  were  cultivated for  two weeks. No necrotic changes w e r e  found in 70% 
of the ovar ies  and 83% of the testes.  Oogonia and oocytes in the  preleptotene stages were  found in ovar ies  
f rom 7-9-week embryos;  a few oocytes in the leptotene s tages and sol i tary cel ls  at the pachytene stage of 
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prophase  of meios is  were  found in ovar ies  f rom 9-11-week fetuses.  Mitotic cell  division continued in the 
testes .  

Twenty-s ix  ovar ies  and 15 testes  were  cultivated for  three weeks. No necrotic changes were  found in 
58% of the ovar ies  and 67% of the testes.  Many of the cel ls  in the ovar ies  f rom 7-9-week embryos  were  
dividing by mitosis ,  but oocytes were  found only in preleptotene stages.  Meanwhile, besides mitotically 
dividing oogonia, the ovar ies  of 9-11-week fetuses contained many oocytes in the leptotene, zygotene, and 
pachytene stages of the prophase  of meiosis  (Figs. 1 and 2). 

Th i r ty - s ix  ovar ies  and 25 tes tes  were  cultivated for  four weeks. Charac te r i s t ic  s t ruc tures  of the ov-  
a r ies  were  found in 84% and of the tes tes  in 64 % of cases .  By this t ime the organs  in cul ture  were  reduced 
in size, especially the ovaries .  The ovar ies  of the 7-9-week embryos  contained predominantly fol l icular  
cel ls ,  with a few oogonia and single oocytes in preleptotene stages.  Ovaries  of the 9-11-week fetuses also 
contained chiefly foll icular  cel ls ;  a few oogonia and oocytes in various stages of preprophase  and prophase 
of meios is  also were  seen. 

After  cultivation of the gonads (six ovar ies  and four testes) for  a longer t ime (5, 6, and 7 weeks) no 
fur ther  differentiation of the ovarian cel ls  occurred ,  and in the test is  the germinat ive  cel ls  did not s ta r t  to 
undergo meiosis .  

Examination of 30 control  specimens of ovar ies  not grown in cul ture  showed that single oocytes at the 
leptotene stage only begin to appear  in ovar ies  of 10-11-week fetuses.  According to Ohno et al. [10], oocytes 
at the zygotene stage appear in 12-week fetuses,  and at the pachytene stage in 16-week fetuses.  Under the 
conditions of organ culture,  oocytes at the zygotene and pachytene s tages were  observed af ter  cultivation of 
the ovaries  of 9-11-week fetuses for  3-4 weeks. This indicates that the development of the germinat ive 
cel ls  p r o g r e s s  at about the same ra te  under these conditions of cul ture  as in vivo. However, the pachytene 
stage was the last  stage of prophase of meios is  to be observed.  

The stages of prophase  of meios is  were  observed in oocytes only when ovar ies  f rom 9-11-week fe-  
tuses were  cultivated, and they were  not observed af ter  cultivation of ovar ies  f rom 7-9-week embryos.  Ac -  
cordingly,  it can be postulated that the important  fac tor  for  successful  development of ovarian germinat ive 
cells  in vitro is the degree  of development of the ovary in vivo before  cultivation begins. These  resul ts  a re  
in agreement  with those obtained by Martinovitch [8], who cultivated gonads of embryonic and newborn mice 
and rats .  During cultivation of ovar ies  f rom 16-day mouse  embryos  (at this per iod of development, a cco rd -  
ing to Pe t e r s  and Crone [11], many oocytes were  at the leptotene, zygotene, and pachytene stages),  oocytes  
in the dictyotene stage and the formation of p r i m a r y  foll icles could be observed.  However, this development 
did not p r o g r e s s  further,  and after  the 30th day of cultivation the organ degenerated." At the same time, when 
ovar ies  f rom newborn mice  and rats  were  cult ivated (the oocytes were  in the dictyotene stage and were  s u r -  
rounded by foll icular  cells),  growth of follicles and typical maturat ion divisions were  observed.  In the in- 
vestigation by GaiUard [6], maturat ion divisions also were  observed during the cultivation of ovar ies  f rom 
human fetuses in the la te r  s tages of development,  and Blandau [4] descr ibed the formation of a p r ima ry  fol- 
l ic le  af ter  cultivation of f ragments  of  ovar ies  f rom human fetuses for  79 days. 

The resul ts  obtained by cultivation of ovar ies  f rom human fetuses at the ear l ie r  s tages of development, 
in which oocytes developed as far  as the pachytene stage, evidently depend not so much on the method of 
cultivation as on the initial stage of development of the ovary in vivo before cultivation. 
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