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The sou rce  of or igin  and pa r t i cu l a r  f ea tu res  of the fo rmat ion  of the semin i fe rous  tubules and 
tubules of the r e t e  t e s t i s  dur ing p rena t a l  human development  were  studied. The  semin i fe rous  
tubules and tubules of  the f e t e  t es t i s  we re  shown to be fo rmed  f r o m  bands of ce l l s  of the ce lomic  
epi thel ium and p r i m o r d i a l  g e r m  cells ,  which appear  s imul taneous ly  in the anlage of the medi -  
as t inum tes t i s  and the cen t ra l  p a r t  of i ts  p a r e n c h y m a  in embryos  13.0-17.0 m m  long. It was 
shown by methods of p las t ic  and graphic  r econs t ruc t ion  and fine d issec t ion  under the control  of 
the MBS-1 binocular  m i c r o s c o p e  that  the semin i fe rous  tubules anas tomose  with each other  both 
in the s a m e  and in adjacent  lobules.  Tubules  of the r e t e  tes t i s  do not f o r m  anas tomoses  but a r e  
superposed  one above the other  to give the i m p r e s s i o n  of a network.  They m e r g e  as  they ap-  
p roach  the tunica albuginea and continue into the e f fe ren t  ductules.  
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The  morphogenes i s  of the male  gonad and, in pa r t i cu la r ,  of i ts  in terna l  s t r u c t u r e s  has not yet  been ade-  
quately studied and fu r the r  r e s e a r c h  is n e c e s s a r y  for  both c la r i f ica t ion  and in terpre ta t ion .  

The  object  of this invest igat ion was to study the development  of the semin i fe rous  tubules and the f e t e  
t es t i s  during human p rena ta l  development .  

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

The t e s t  m a t e r i a l  cons is ted  of 110 s e r i e s  of  his tological  p r epa ra t i ons  of human embryos  (s tar t ing f r o m  
3 weeks,  length 3 ram), p re fe tuses ,  fe tuses ,  and newborn infants, and a lso  15 m a c r o s c o p i c  spec imens  of t e s t e s  
f r o m  fe tuses  in the la te  s t ages  of development  and of newborn infants. The  p repa ra t ions  were  stained with 
h e m a t o x y I i n -  ees in  or with b o r o c a r m i n e  by the usual  methods,  and methods of p las t ic  and graphic  r e c o n s t r u c -  
t ion [5] and fine d issec t ion  under  the cont ro l  of the MBS-1 binocular  m i c r o s c o p e  a lso  were  used. 

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

The  p r i m o r d i a l  anlage of the gonad f i r s t  appea r s  at  the end of the 3rd or beginning of the 4th week of 
embryonic  development  (length of the e m b r y o  3-4 mm) as a r idge  on the  ven t romed ia l  su r face  of the mesoneph-  
r o s  running along its  whole length. I t  is fo rmed  by a col lect ion of raesenchymal  cel ls ,  cove red  on the side facing 
the ce lomic  cavi ty  by two or th ree  rows  of ce l l s  of ce lomic  epi thel ium, among which can be seen  sol i ta ry  la rge  
p r i m a r y  g e r m  cel ls .  At  the 5th-6th week of embryonic  l ife ( embryos  5-13 rnm long) ce l l s  of the ce lomic  epi-  
the l ium and p r i m a r y  g e r m  cel ls  m i g r a t e  into the subjacent  m e s e n c h y m e  of the genital  r idge .  In embryo s  7-10 
ram long the anlage of the future  med ias t inum tes t i s  appea r s .  After  the appea rance  of the independent m e d i a s -  
t i n u m  tes t i s ,  the gonad begins to be sepa ra t ed  f r o m  the mesoneph ros  by longitudinal f i s su re s  above and below 
it, and i t  becomes  ovoid in shape.  

Different ia t ion of the undifferent ia ted gonad toward the ma le  type begins  in e m b r y o s  at  the end of the 
6th or  beginning of the 7th week (length 13-17 ram). Under these  c i r c u m s t a n c e s  bands of ce l l s  of the ce lomic  
epi thel ium and p r i m a r y  g e r m  cel l s  appea r  s imul taneous ly  in the anlage df the raedias t inum and cen t ra l  pa r t  
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Fig. i .  P l a s t i c  r econs t ruc t ion  of 
semin i fe rous  tubules of lobule of 
t es t i s  and cor responding  p a r t  of 
r e t e  t es t i s  f r o m  a human fetus 
with crown to rump length of 270.0 
mm; 91 • i) Semini ferous  tu-  
bules;  2) tubules of r e t e  t es t i s .  

of the p a r e n c h y m a  of  the t e s t i s .  The  longitudinal d imensions  of  the bands of  pa r enchyma  of the gland (genital 
cords) va ry  f r o m  20 to 40 ~ and the i r  t r a n s v e r s e  f r o m  6 to 8/~. The  cords  of  the medias t inum tes t i s  a r e  much 
s m a l l e r  and va ry  f r o m  10 to 20 and f r o m  2 to 4 ~ r e spec t ive ly .  

The  genital  co rds  of p r e f e tu se s  aged 8-10 weeks (crown to rump length 30-55 mm),  because  of in tensi -  
fied growth, become  curved,  espec ia l ly  in the i r  p e r i p h e r a l  pa r t s .  In the cent ra l  p a r t  the number  of p r i m a r y  
g e r m  cel l s  is increased .  Around the genital  co rds  appea r s  the anlage of the tunica, which cons is t s  of c i r cu -  
l a r ly  or iented mesenchyma l  cel ls  with long nuclei  and del icate  connec t ive - t i s sue  f ibers .  

The  cords  of the medias t inum tes t i s  cons i s t  mainly  of cel ls  of ce lomic  epi thel ium together  with so l i t a ry  
p r i m a r y  g e r m  cel ls ,  The s t ruc tu re  of  the i r  m e m b r a n e  is s imi l a r  to that  of the genital  cords .  

Septa, beginning to divide the organ into lobules,  run f r o m  the tunica albuginea into the p a r e n c h y m a  of 
the gland. 

In 12-16-week fe tuses  (crown to rump  length 77-130 mm) the cu rva tu re  of the genital  cords  and cords  of 
the medias t inum tes t i s  is increased,  but they a r e  indist inguishable in s t ruc tu re  f r o m  the p r e f e t u s e s  of the group 
desc r ibed  above.  In many  a r e a s  the p e r i p h e r a l  p a r t s  of the genital  cords  a r e  divided into two, and in some  
p l ace s  the adjacent  genital  co rds  unite.  

Canalizat ion of the genital  co rds  begins f r o m  the p e r i p h e r y  of the gland in 16- to 20-week fe tuses  (crown 
to rump length 135-185 ram) and continues toward the med ias t inum tes t i s .  In the cen t ra l  p a r t  of the pe r iphe ra l  
por t ions  of the cords  a lumen measu r ing  2 - 4 #  in d i ame te r  now appea r s .  By this age per iod  the cords  a r e  m o r e  
winding still ,  and they connect  with one another  to f o r m  a rches .  F r o m  the t ime  of appearance  of the lumen in 
the genital  cords  they can be called semin i fe rous  tubules,  

The cords  of the medias t inum t e s t i s  in fe tuses  of this age per iod  have no lumen. They cons is t  of cei ls  
of the ce lomic  epithelium, but in s o m e  co rds  so l i t a ry  p r i m a r y  g e r m  ce l l s  can be seen.  The m e m b r a n e  of the 
c o r d s  of the med ias t inum tes t i s  is be t t e r  developed than that  desc r ibed  in the p rev ious  age group. I t  cons is t s  
of  one or two rows  of elongated cel ls  with c i r cu l a r  or ienta t ion  and of connec t ive - t i s sue  f ibers .  

As the fetus grows,  the number  of anas tomoses  between adjacent  semin i fe rous  tubules i nc rea se s  both 
within the lobule and outside it. By joining together  the semin i fe rous  tubules f o r m  arches ,  superposed  one above 
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the other  in a r cade  fashion, and at b i r th  five to seven  rows  of these  a r ches  can be counted. As the medias t inum 
tes t i s  is approached,  two or th ree  adjacent  semin i fe rous  tubules m e r g e  to f o r m  a s t ra igh t  tubule, which dra ins  
into a tubule of  the r e t e  t e s t i s .  

Canal izat ion of the cords  of the medias t inum t e s t i s  begins in fe tuses  at  the 32nd-36th week of in t r au te r -  
ine development  (crown to rump  length 310-347 ram). The lumen of the tubules of the f e t e  tes t i s  at bir th is 
l ined by s imple  cubical  epithelium, and the wall  is composed  of connec t ive - t i s sue  f ibers  and'two or th ree  rows  
of elongated cel ls .  The tubules of the f e t e  t es t i s  f o r m  no anas tomoses  but, as  they approach  the medias t inal  
p a r t  of the tunica albuginea, they m e r g e  and continue into the ef ferent  ductules.  The impre s s ion  of the f e t e  
t e s t i s  is c r ea t ed  as a r e s u l t  of superpos i t ion  of the tubules one on the other,  and not as  a r e s u l t  of the i r  anas -  
t omoses  (Fig. 1). 

Different ia t ion of the undifferent ia ted gonad toward the male  type thus begins in embryos  13-17 m m  long. 
Simi lar  data on the t i m e  of c o m m e n c e m e n t  of different ia t ion of the gonad were  obtained in other  invest igations 
[2-4, 6-8]. The  w o r k e r s  ci ted s ta ted that  under these  c i r c u m s t a n c e s  co rds  of cel ls  appear  in the cent ra l  p a r t  
of the p a r e n c h y m a  of the  gonad, but they do not mention cords  in the med ias t inum tes t i s .  Neve r the l e s s ,  cel l  
cords  appear  s imul taneous ly  in the med ias t inum and cent ra l  p a r t  of the p a r e n c h y m a  of the t es t i s  and a r e  f o rmed  
by cel ls  of  the ce lomic  epi thel ium and p r i m a r y  g e r m  cel ls .  The cords  of the med ias t inum tes t i s  a r e  much 
s m a l l e r  than the genital  cords;  that  is evidently why other  inves t iga tors  have not noticed them.  The  genera l  
sou rce  of fo rmat ion  of the genital  cords  and the co rds  of the medias t inum tes t i s  obtained in the p r e sen t  inves t i -  
gation ag ree  with r e s u l t s  descr ibed  by Roosen-Runge  [9], who showed that  the in t ra tes t i cu la r  p a r t  of the f e t e  
t es t i s  in r a t s  develops f r o m  the genital  cords ,  f r o m  which the p r i m a r y  g e r m  cel ls  gradual ly  d isappear .  Our 
own observa t ions  also conf i rm B r e s l e r ' s  s t a tement  [1] that  the epi thel ium of the tubules of the r e t e  t es t i s  is 
the l eas t  d i f ferent ia ted der iva t ive  of  the ce lomic  epi thel ium in the tes t i s .  

The  p r o c e s s e s  of fo rma t ion  of anas tomoses  between adjacent  semin i fe rous  tubules,  both within the s a m e  
lobule and outside it, t r a ced  in this invest igat ion lead to the conclusion that  the lobule of the t e s t i s  is not a 
c losed sys t em,  but adjacent  lobules can communica te  and the i r  semin i fe rous  tubules f o r m  a network.  

By con t r a s t  with the genera l ly  accepted  view, the r e su l t s  of this  investigation indicate that  the tubules 
of  the f e t e  tes t i s  do not f o r m  a n a s t o m o s e s  but, by the i r  superpos i t ion  one above the other,  the impres s ion  is 
s t rengthened even by the in terweaving of the s t ra igh t  tubules,  draining into the tubules of the r e t e  t es t i s ,  among 
them.  As the medias t ina l  pa r t  of the tunica albuginea is approached ,  the adjacent  tubules of the f e t e  t e s t i s  
m e r g e  and continue into the e f fe ren t  ductules,  which themse lves  drain into the tubules of the epididymis .  
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