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I. IN T R O D U C T IO N

I t  is know n th a t  a f te r  hypo thalam ic  lesions, especially  in  th e  tu b e ra l 
reg ion , a  severe a tro p h y  of th e  gonads can be observed . C om paring th e  h is to 
logical featu res of a tro p h ic  te s te s  a fte r h y p o p h y sec to m y , transsec tio n  o f th e  
hypophysea l s ta lk  a n d  of hypo thalam ic  lesions, w e n o ticed  certa in  d ifferences 
seem ing w orthy  of a m ore ex ac t analysis o f  th e  course of sperm atogenesis 
b y  m eans of q u a n tita tiv e  stud ies.

II . M ETH O D S

Our investigations were performed on 39 adult m ale albino rats. This material was grouped  
as follows :

1. Controls.
2. H ypophysectom ized animals.
3. Transsection o f the hypophyseal stalk.
4. Uni- and bilateral hypothalam ic lesions.

H ypophysectom y was executed by the usual parapharyngeal approach, transsection o f  
the stalk and hypothalam ic injuries accomplished by a H o r s le y — C la r k e  stereotaxic instrum ent, 
specially designed for sm all rodents. Animals were kept a live for 5— 220 days after operation, 
their testes and endokrine organs were fixed in »Susa« o f H e id e n h a in . The organs were em bedded  
into Celloidin-Paraffin and stained with H aem atoxylin-Eosin and Ironhaem atoxylin of H e id e n h a in .

Q uantitative evaluation o f spermatogenesis was performed according to the phase-counting  
m ethod of R o o se n — R u n g e  a n d  G iese l (1950).

These authors defined the diverse phases as follow s :
» P h a se  1 : From the beginning of the absence o f sperm atozoa to the beginning of elonga

tion o f the spermatid nuclei.
P h a se  2  : From the beginning of elongation o f the spermatid nuclei to the beginning o f  

their increased stainability and bundle formation o f the spermatids.
P h a se  3  : From the beginning of increased sta inab ility  o f the spermatid nuclei to the  

beginning of the first m aturation division of the sperm atocytes.
P h a se  4  : From the beginning of the first to the end of the second m aturation division  

of the spermatocytes.
P h a se  5 : From the end o f second maturation division  to the point when the sperm atid  

(spermatozoa) bundles have com pletely penetrated the tubular wall and are found close to  
the spermatogonia.

P h a se  6 : From the end o f the movement o f the spermatozoa bundles toward the peri
phery, to the beginning o f their m ovement to the lum en.
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Phase 7 : From the start to the finish of m ovem ent of spermatozoa bundles toward the
lum en.

Phase 8 : From the end of central m ovem ent o f the spermatozoa, to their com plete disap
pearance from the lumen of the tubule.«

The results o f the phase counts in  control animals are summarised in Table 1. (C2, C:i. 
Сю, Cu . C12). Our total numbers are compared w ith those of Roosen—Runge and Giesel obtained  
b y  w ay o f testing 22 normal animals.

T A B L E  1

Case No.
Total

T ubu lar phase counts o f  norm al ad u lt an im als. Phase %
T o tal %count 1 2 3 4 5 6 7 8

c2 187 3,7 2,1 18,7 5,9 8,6 22,5 18,7 19,7 99,9

C3 134 8,9 4,5 12,6 7,4 7,4 26,1 16,4 16,4 98,5

Cio 274 6,9 7,7 20,8 1,4 6,5 28,1 3,2 24,8 99,4

Си 237 5,0 8,0 22,3 4,2 10,9 20,2 5,5 23,6 99,7

Cl 2 198 9,1 5,0 24 2 10,1 6,6 26,3 6,6 12,1 100,0

T ota l o f our 
controls 134— 272 6,7 6,0 19,6 5,8 8,0 24,6 10,0 19,3 100,0

T ota l o f  Roosen  
R unge  

a. Giesel 102— 305 3,7 4,8 14,5 4,8 9,4 33,6 11,6 17,6 100,0

Concordance between our controls and the counts o f Roosen—Runge and Giesel appears 
to be com plete.

T he exact site o f the hypothalam ic lesions was determined on serial sections (Celloidin- 
P araffin  embedding ; H aem atoxylin-Eosin) o f the hypothalam us and its neighbourhood. In  case 
o f  the lesions of the hypophyseal stalk the site and exten t o f the lesions were determ ined post 
m ortem  b y  careful preparation and approach from the side w ith the aid of a stereoscopic m icro
scope. T he stalk was later also investigated histologically on serial sections. III.

I I I .  R E S U L T S

a) H ypophysectom ized rats

T h e  histological changes in  th e  te s te s  of hypophysectom ized  an im als 
are  w ell know n. The ch arac te ris tic  to ta l  a tro p h y  was observed in  all o f our 
hyp o p h y sec to m ized  cases (fig. 1. b.). F u lly  developed a tro p h y  is n o t su itab le  
fo r q u a n ti ta t iv e  ev a lu a tio n  since all sem iniferous tubu les are com ple te ly  de
g e n e ra te d , differing from  th e  phases found  in  norm al testes. W e have tr ie d  in  
som e cases of hypophysectom y w ith  sh o rt su rv iv a l period to  o b ta in  in fo r
m a tio n  b y  q u a n tita tiv e  ev a lu a tio n  ab o u t th e  sequence the  d ifferen t s tag es  of 
sp erm ato g en esis  becom e invo lved  in  th e  degeneration .
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T he resu lts are p resen ted  in  T able 2.

TABLE 2
D istribution of seminiferous tubules in  rats after hypophysectom y (H ,, H 13, H , H 16) and 
section o f the hypophyseal stalk (total transection N 36, K 25, H 6 and partial lesion H 8, H 10).

Case
No

Days after 
hypophyseet. or 

stalkless

T otal
count

Phases %

1 2 3 4 5 6 7 8 Degener

H i 7 222 53 ,1 3 ,1 2 ,2 0 ,9 — 4 ,5 4 ,9 2 ,2 2 8 ,8

H 13 14 195 4 1 ,5 7 ,2 0 ,5 — — 2 ,0 2 ,5 2 ,5 5 4 ,6

H i , 20 161 — — — — — — — — 1 0 0 ,0

H le 30 158 1 0 0 ,0

N 3e 21 213 7,1 — — — _ — _ _ 9 2 ,8

K 25 37 20 9 — — — — — — — — 1 0 0 ,0

H 6 42 28 4 4 4 ,0 — — — — — — — 5 6 ,0

H e 44 155 4 9 ,6 5 ,8 2 0 ,0 4 ,5 12 ,2 7 ,7 _ _ _
H 10 44 194 4 7 ,9 5 ,7 24 ,2 3 ,6 12 ,3 6 ,1 — —

I t  is ev ident from  th e  re su lts  th a t  degeneration  of th e  sem iniferous tu b u le s  
develops rap id ly , especially  in  phases 7 and  8. P hase  1 is p reserved  longest.

b) Lesion o j the hypophyseal stalk

A fte r com plete lesion o f th e  hypophyseal s ta lk  th e  changes of th e  te s te s  
are  v e ry  sim ilar to  tho se  observed  a fte r  hypophysectom y . Since th is  m a y  be 
due  to  necrosis of th e  adenohypophysis  w hich is o ften  to  he found  a fte r  severing  
th e  hypophyseal s ta lk , we in v es tig a ted  th e  adenohypophysis  m ost carefu lly . 
In  ou r cases no necrosis o f th e  adenohypophysis w as encoun tered , only a m o d era te  
a tro p h y  and  redu c tio n  or com plete  d isappearance of th e  g ran u la ted  cells 
especially  of th e  eosinophils, w ere perceived .1 (A m ore deta iled  analysis o f  th e  
p i tu i ta ry  of these cases w ill be presen ted  in  a n o th e r paper.) T hree  an im als 
w ith  com plete section  of th e  h y p o p h y sea l s ta lk  su rv iv ed  for 21—42 d ay s , th e  
a tro p h y  was a lm ost com plete  in  tw o cases (fig. 1. c.) an d  40%  of th e  tu b u le s  
con ta ined  norm al or n ea rly  n o rm al sperm atids in  one o f our cases. No sp e rm atid s  
w ith  signs of d iffe ren tia tion  could  be noticed.

In  two cases th e  lesion o f  th e  hypophyseal s ta lk  was only p a rtia l. R esu lts  
of th e  tu b u la r  counts w ere v e ry  sim ilar in b o th  cases. T hey  are p re sen ted  in

1 The changes in the eosinophil cells are very probably caused by the complete inactiv ity  
o f  the thyroids, which was apparent in all cases.
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T a b le  2. I t  is in te re s tin g  t h a t  degenerated  tu b u li  and  phases 7 and  8 w ere com
p le te ly  lacking, ph ase  6 decreased  b u t th e  o th e r  phases were p reserved  and the  
f irs t phase g rea tly  in c reased .

Fig. 1
ron Haematoxylin stain, a ) IN ormai testis, b) 20 days after hypophysectomy. c) 44 days after 
complete lesion of the stalk ; no necrosis of the adenohypophysis, d) 14 days after lesion of the 
ventromedial nuclei (case Xj). Tubuli with many spermatids but none with signs of spermatid 
differentiation, e) 7 days after lesion of the ventromed. nuclei. General cachexia. Degeneration 
more severe on the periphery of the tubuli. f )  Many spermatocytic divisions 5 days after lesion 

of dorsomedial nuclei afad area hypothalamica lateralis

c) H ypothalamic lesions

F ro m  a larger m a te r ia l  w ith  hy p o th a lam ic  in ju ries (m ostly  of th e  tu b era l 
reg ion ) we selected tw o  g ro u p s  for analysis o f sperm atogenesis. T he first group 
co n sis ted  of anim als w ith  m ark ed  h y p o th a lam ic  obesity , w ith o u t an y  changes
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in  th e  h isto logical p ic tu re  o f th e  tes tes . As th e  body  w eigh t gives no ex ac t inform a-
3

tio n  on th e  degree o f ob esity  we determ ined  th e  »L ee-index« =  ifbody weight
\  naso-anal length

of all an im als a t  th e  b eg inn ing  and  th e  end  of th e  ex p erim en ts . In d ex es above 
0,304 a re  generally  considered  to  ind ica te  obesity . A ll of o u r seven obese anim als 
h ad  a n  index  above 0 ,310 .1 The resu lts  of tu b u la r  coun ts are  p resen ted  in  
T ab le  3.

O u t of 7 obese an im als only  one showed signs o f  te s tic u la r  a tro p h y  (K 25). In  
th is case besides th e  m ed ian  em inence th e  h y p o p h y sea l s ta lk  w as also to ta lly  
severed  b y  th e  lesion. T he te s te s  showed th e  sam e histo log ic p ic tu re  as a fte r  
lesion o f th e  s ta lk  w ith o u t ad iposity . (Table 2.)

T he o th e r six cases show ed no significant changes re la tiv e  to  th e  d is tr ib u 
tio n  of th e  sperm atogen ic  phases. P erh ap s a decrease of th e  percen tage  of 
th e  first tw o phases an d  increase of th e  la s t p h ase  m ay  be assum ed.

T he o th e r group com prises all cases w ith  h y p o th a lam ic  lesions in  w hich 
sign ifican t changes of th e  te s te s  w ere en coun tered . In  m ost cases th e  a tro p h y  
o f th e  te s te s  w as a p p a re n t also on inspection . T he n o rm a l w eig h t of 120 —150 
m g. decreased  to  80—110 m g.

T he resu lts  a re  sum m arized  in  T able  4.
F rom  these  cases, K 3 an d  K 4, dying  w ith  serious d iso rders o f th e rm o 

reg u la tio n  an d  general cachex ia  on th e  7 th  and  9 th  d a y  a fte r  o p era tio n , showed 
an  irreg u la r ty p e  of te s ti t ic u la r  a tro p h y .T h is  w'as less ev id en t from  th e  count of 
sperm atogen ic  phases  th a n  from  th e  h istologic p ic tu re , in  w hich  th e  de
gen era tio n  in  co n tra s t w ith  th e  o th e r cases, d id  n o t s ta r t  in  th e  in n e r layers 
an d  especially  w ith  th e  loss of th e  fully  developed  sp erm ato zo a , b u t  w ith  
d e s tru c tio n  of th e  o u te r  lay ers  (Fig. 1. e.). A tro p h y  is ra th e r  irreg u la r, some 
tu b u le s  are fa irly  in ta c t, o th e rs  com pletely  degenera ted .

T he o th e r five cases, w ith  w idely v a ry in g  p o sto p e ra tiv e  su rv iv a l are  show 
ing  v e ry  ch a rac te ris tic  an d  com pletely  un iform  changes. T he first sign  ap p a ren t 
as soon as 5 days a f te r  o p e ra tio n  (Case X 28) is th e  im m ed ia te  d es tru c tio n  or 
» flo a tin g  off« of all developed  sperm atozoa (loss o f phases 6 —7 —8). S perm ato- 
gonial m itoses are  v e ry  ra re , b u t  sperm atocy te  div isions a re , th o u g h  irregularly  
d is tr ib u te d , v e ry  freq u en t in  th e  fo u rth  phase a n d  in  d eg en era ted  tubu les 
w hich  can n o t be en lis ted  in  an y  of th e  phases (fig. 1. f.).

A fte r tw o weeks on ly  tw o kinds of sem iniferous tu b u le s  are  encoun tered . 
A b o u t one h a lf  of th e  tu b u li  a re  of phase 1. w ith  severa l layers o f re s tin g  sperm a
tid s  (F ig . 1. d .). T he o th e r h a lf  o f th e  tubu les con ta in s several ab n o rm ally  stra tified  
lay e rs  of sperm atogon ia  an d  sperm atocy tes. No m itoses a t  all w ere found  in 
X j an d  K e, 14 and  36 day s a f te r  th e  operation . In  K u  49 d ays a fte r  opera tion

1 An analysis of the cases with involvement of the thyroid glands had been accom
plished. (Mess.)

4  A c ta  M orphologica II/3



TABLE 3

Case N o.
L iv ed  a f te r

L e e-in d ex  x 1000
T u b u li

P h ases  %

o p erá t. B efore
o p e rá t.

A t end  
o f  exper.

co u n ted
1 2 3 4 5 6 7 8 T o ta l S ite  o f  L esion

Normal
average 134—272 6,7 6,0 19,6 5,8 8,0 24,6 10,0 19,3 100

к25 37 305 324 209 — — — — — — — 100* N. arcuatus. 
Hypoph. stalk

X tl 77 264 312 202 5,0 6,0 18,0 3,0 11,5 26,5 9,5. 20,5 100 N. ventromed. 
P. lat.

X32 98 268 320 157 0,6 3,2 17,2 5,7 6,3 28,6 9,5 28,6 99,7 N. arcuatus 
Total, tuberr.

K38 117 274 320 248 1,6 2,8 14,5 3,6 10,9 29,8 6,0 30,7 100 R. mamill. dorsolat. 
bilat.

150 272 339 182 1,1 4,3 19,2 1,9 11,0 31,8 7,1 20,3 99,7 N. arcuatus bilat.

K7 203 307 376 179 3,9 5,5 22,3 1,7 25,7 3,3 24,0 13,4 99,8 N. arcuatus 
N. ventromed.

A'b 220 295 312 270 2,2 3,3 18,8 4,0 10,3 22,6 9,6 28,8 99,6 N. arcuatus 
P. post, bilat.

* degenerated.
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TABLE 4
Distribution of spermatogenic phases in hypothalamic lesions.

Case N o.
L ived

a f te r  o p e rá t, 
(days)

T o ta l
P h ases  %

D egen, 
tu b u le s  % T o ta l

S i te  o f  th e
c o u n t. 1 2 3 4 5 Ó 7 В

le s io n

*2« 5 161 48,4 — — 0,6 3,1 0,6 — — 47,2 99,9 N. dorsemed. p. post, 
area hypothal. lat.

K3 7 156 14,9 0,6 2,7 — 3,2 24,4 9,6 7,7 36,5 99,6 N. ventromed. bilat.

K4 9 163 26,0 1,3 1,3 — 0,7 0,7 6,3 3,8 59,7 99,8 N. ventrolat. 1. d.
N. ventromed. 1. s.

Xi 14 354 50,8 — — — — — — — 49,2 100,0 N. ventromed. p. post, 
bilat.

• Kg 36 158 39,2 0,7 — — — — — — 60,1 100,0 N. ventrolat. bilat.

K„ 49 164 36,6 — — — — _ — — 63,4 100,0 N. ventromed. 1. d. 
N. ventrolat. 1. s.

110 197 67,8 2,1 2,6 Li 2,1 U — — 22,8 99,6 N. arcuatus, N. ventromed. 
Ventr. III.

Average 5—110 156—354 40,5 0,7 0,9 0,2 1,3 3,8 2,3 48,4 99,7

Normal 
5 animals 134—272 6,7 6,0 19,6 5,8 8,0 24,6 10,0 19,3 100,0
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sp e rm ato g o n ia l m itoses are a lready  en co u n tered . T he to ta l déficience o f sp e rm a
tid s  w ith  an y  signs of d iffe ren tia tio n  show s, th a t  th is  case w as orig inally  
an a lo g o u s to  cases X 2e, Х г an d  K 6. In  X 56 110 days a fte r th e  opera tion  a  g rad u a l 
b u ild in g  up of th e  sperm atogen ic  process w as observed , and  especially  ea r ly  stages 
o f d iffe ren tia tio n  of sp e rm atid s  (phases 2 a n d  3) w ere perceived. S perm atogon ia l 
d iv isions are  v e ry  freq u en t an d  also sp e rm a to cy te  m itoses are  p re se n t again  
in  a  considerable q u a n tity  ; phase 7 an d  8 a re  com pletely , phase 6 a lm o st com 
p le te ly  lacking.

L a rg e r u n ila te ra l h y p o th a lam ic  lesions w ere accom panied in  4 cases 
(o u t o f 18 lesions) b y  a tro p h y  of th e  c o n tra la te ra l and  in  one case of th e  hom o- 
la te ra l  te s tis . This a tro p h y  differs from  th o se  described above, an d  i t  is s im ilar 
to  t h a t  developing a f te r  abdom inal sy m p a th ec to m y  (W eid en m a n n ). F ro m  th e  
m a te r ia l  p resen tly  availab le  i t  is im possib le to  decide w hether u n ila te ra l a tro p h y  
is q u ite  a m a tte r  of chance or to  be a t t r ib u te d  to  som e d irect nervous m echan ism . 
F ro m  ab o u t 300 m ales of our b reed  in  th e  y e a r 1951 w hen these  in v estig a tio n s 
w ere  perfo rm ed , only tw o spon taneous cases of un ila te ra l a tro p h y  of th e  te s tis  
w ere  recorded . The h isto logic ch a ra c te r  o f th e  la t te r  were sim ilar to  u n ila te ra l 
a tro p h ie s  observed a fte r  u n ila te ra l lesions. The g rea te r frequency  o f c o n tra 
la te ra l  a tro p h y , — if n o t p u re  coincidence — po in ts  to  a nervous m echan ism  
a n d  rem in d s us o f th e  ex perim en ts of Radnót, w ho observed c o n tra la te ra l 
h y p o to n y  of th e  eyes a f te r  u n ila te ra l c a s tra tio n . IV.

IV . D ISCU SSIO N

I t  is d em o n stra ted  b y  these  re su lts , th a t  hypo thalam ic  obesity  is genera lly  
n o t  closely connected  w ith  a change of sperm atogenesis. In  6 o u t of 7 ra ts  no 
d iffe rence  was observed betw een  th e  p e rcen tag e  d is tribu tion  of sperm atogen ic  
p h ases  in  norm al con tro ls an d  obese m ales. T h ere  is perhaps some rise  in  p h ase  8, 
w h ich  m ay  be due to  som e disorders in  th e  » floa ting  off« of m a tu re  sp erm ato zo a . 
In  th e  case, w ith  ad d itio n a l com plete lesion o f th e  sta lk , beside a d ip o s ity  also a 
co m p le te  degeneration  of all sem iniferous tu b u le s  was occurring ex a c tly  as in  all 
cases o f  tran sec tio n  of th e  hvpophysea l s ta lk  w ith o u t ad iposity . This in d ica tes  th a t  
h y p o th a la m ic  obesity  an d  gen ita l a tro p h y  are  — a t  least in  ou r cases — n o t 
n ecessarily  connected  w ith  each  o th e r, b u t  seem  only to  be coincident. T h e  p ro b 
a b ili ty  o f th is  coincidence is, how ever, considerab le , since lesions of p rac tica lly  
th e  sam e region cause ad ip o sity  in  one case an d  genita l a tro p h y  in  th e  o th e r.

T h e  course of degenera tion  o f th e  sem iniferous tubu les in hypoph y sec to - 
m ized  ra ts  is n o t q u ite  id en tica l a f te r  tran sec tio n  of th e  s ta lk  an d  a fte r  
h y p o th a la m ic  in ju ry . A fter hy p o p h y sec to m y , phases 3, 4 and  5 are  affec ted  first, 
th e se  b e ing  th e  early  stages of sp e rm a tid  d ifferen tia tion . T he sam e p henom ena  
w ere  a p p a re n t also in  som e cases o f gross hypo tha lam ic  lesions w ith  general
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cachexia  (K 3, K 4). Also th e  m ore developed sperm atozoa (phases 6, 7 and  8) de
genera te  very  soon or are  » flo a ted  off«, re su ltin g  in  a percentile  rise of th e  stage 
w ith  sperm atid s a t  re s t (phase 1). A proceed ing  degeneration  causes (th ird  
week) th e  d estru c tio n  of th e  sperm atids an d  th e  loss of s tra tifica tio n  an d  finally 
th e  degeneration  of m ost o f th e  sperm atogon ia  an d  sperm atocy tes.

T hough an im als liv ing  only a sho rt tim e  a f te r  lesions of th e  hypophyseal 
s ta lk  w ere n o t a t  our d isposal, th e  la t te r  h isto log ical findings in d ica te  th a t  
com plete section  o f th e  s ta lk  an d  h y p o physec tom y  cause essen tia lly  th e  sam e 
changes. These in  ou r cases w ere n o t due to  necrosis of th e  an te rio r lobe, b u t  to  
general a tro p h y  w ith  to ta l  loss of th e  g ra n u la te d  cells. T h is tim e we om it th e  
discussion of th e  a lte ra tio n  of the  an te rio r lobe. Tw o cases w ith  sm aller e lec tro 
ly tic  lesions in  th e  h y p o physea l s ta lk , w hich d id  n o t in te r ru p t th is  com pletely , 
w ere showing 44 days a f te r  th e  operation  a s tran g e  p ic tu re . The com plete  lack 
o f tu b u le s  w ith  sperm atozoa  in  th e  la te r  stages of th e ir  developm ent (phase 7, 8) 
and  sim ultaneously  th e  no rm al or even h igher p e rcen tag e  of ea rlie r stages of 
sp e rm atid  d iffe ren ta tio n  (phase 2, 3, 4, 5) an d  th e ir  com plete re g u la rity  in d ica te  
th a t  sperm atogenesis h ad  s ta r te d  w ith  full in te n s ity  a fte r  a period  of com plete 
s tag n a tio n  and  degenera tion  of all d iffe ren tia ted  sperm atid s . This m ay  be due 
to  regeneration  of th e  v ascu la r supp ly  to  th e  a n te rio r  lobe im p aired  b y  th e  
lesion. T here is no reason  to  assum e th a t  an y  p u re ly  nervous m echanism  can  be 
rep laced  in  such an  a b ru p t m anner.

T he degenera tion  of th e  sem iniferous tu b u li m ay be even m ore rap id  
in g en ita l a tro p h y  a fte r  h y p o th a lam ic  in ju ries. T h e  location  of lesions w hich 
p roduce  a tro p h y  of th e  te s tis  is n o t specific. T he nucleus ven trom ed ia lis  tu b e ris  
is m o stly  in ju red , b u t  d e s tru c tio n  of th e  v e n tro la te ra l an d  dorsom edial nuclei 
w as also found in  som e o f ou r cases.

As soon as 5 day s a fte r  th e  operation  n ea rly  all sperm atozoa as well as all 
ty p e s  of d iffe ren tia ted  sp erm atid s  are » floa ted  off« or degenera ted . T hus th e  
IV . genera tion  of th e  »sperm atogen ic  wave« is com pletely  w iped o u t, w ith  excep
tio n  of phase 1. P hases 5 —8 of th e  I I I .  genera tion  w ith  phase 1 of th e  IV . genera
tio n  rep resen t a b o u t 70%  of all tubu les. T his is co rresponden t w ith  our coun ts 
in  w hich  67,8%  of th e  tu b u le s  (X 56) show severa l layers o f resting  sperm atid s  
w ith o u t d iffe ren tia ted  sp erm atid s  or sperm atozoa. T he sam e phenom enon  w as 
seen for some days in  hypophysectom ized  an im als, and  i t  w as observed for a 
longer period in  one case of tran sec tio n  of th e  s ta lk , b u t  th e  degenera tion  
is regu la rly  proceeding  an d  also th e  layers o f sp erm atid s  are  destroyed . In  
non  cachectic  an im als w ith  h y p o tha lam ic  lesions th e  degeneration  of sperm atid s 
develops generally  only  to  a certa in  degree b y  aggregation  of a n u m b er of 
sp erm atid s to  m u ltin u c lear giant-cell-like form s. B u t a t  least 36%  o f th e  sem i
n iferous tu b u les  rem ained  w ell stra tified  sim ilar to  phase 1.

Sperm atogenic m itoses are  m et w ith  ra re ly , sperm ato cy te  d ivisions are 
f req u en t soon a fte r  o p era tio n  b u t are rap id ly  d im in ish ing . In  ou r case K n
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w ith  49  days of po sto p era tiv e  su rv iv a l, sperm atogonie  divisions are  m ore freq u en t, 
in  X 5e 110 days a fte r  lesion o f th e  h y p o th a lam u s sperm atogon ia l an d  sp e rm a to 
c y te  d iv isions are still m ore  a b u n d a n t an d  th e  sperm atogen ic  m echan ism  is 
s ta r t in g  g radually  w ith  ea rlie r stages of sp e rm a tid  d iffe ren tia tion . T h is  differs 
d is t in c tly  from  th e  m ore a b ru p t  s ta r t  o f reg u la r sperm atogenesis in  cases w ith  
sm all lesions of th e  h y p o p h y sea l s ta lk .

F ro m  th e  findings we m a y  in fe r th a t  h y p o tha lam ic  te s tic u la r  a tro p h y  
d ev e lo p s  even m ore ra p id ly  th a n  a fte r  h y pophysec tom y , b u t is un like th e  la t te r  
con fined  to  th e  la s t g en era tio n  of th e  »sperm atogenic  w ave«. The degenera tive  
p ro cess  seems to  be reversib le . The problem  w h e th e r th e  difference betw een 
a tro p h y  observed a fte r  hyp o p h y sec to m y  an d  hy p o th a lam ic  in ju ry  is to  be 
co n sid e red  m erely a d iffe ren t g rad a tio n  of th e  sam e process or an  essen tia lly  
h e te ro g en o u s  phenom enon, m u s t be reserved  for fu r th e r  inv estig a tio n s.

Summary

Breakdown of spermatogenesis after hypophysectomy, injury of the hypophyseal 
stalk and hypothalamic lesion was studied by means of quantitative evaluation of sperma
togenic phases.

After hypophysectomy the earlier stages of spermatid differentiation are affected 
first, then the more developed stages of spermatozoa. Spermatids at rest and sperma
tocytes are degenerating in the second and third week and after 20 days the degeneration 
comes to its final stage. An analogous process wass observed after complete transection 
of the hypophyseal stalk, also when the adenohypophysis was not necrotized. — In two 
cases of incomplete lesion of the hypophyseal stalk with longer (44 days) postoperative 
period, completely normal generations I., II., III. were found and normal phases 1—5 of 
the IV. generation of the spermatogenic wave — the earlier differentiation stages of 
spermatozoa — were observed in increased number. But the later phases of differentiation 
were missing. This indicates that spermatogenesis has started rather suddenly after 
complete inhibition and most probably after the degeneration of all types of differentiated 
spermatids. This is supposed to be due to the vascular supply of the adenohypophysis 
which was impaired by the lesion but regenerated after some time.

From 7 rats with adiposity, developed after hypothalamic lesion (mostly of the 
tuberal region), in 6 no significant change in spermatogenesis was found. In one case with 
complete lesion of the hypophyseal stalk the same degeneration of the seminiferous tubules 
was observed as in cases of other lesions of the stalk. Thu, it is inferred that adiposity 
and atrophy in hypothalamic lesions occur simultaneously only by coincidence.

In hypothalamic lesions two kinds of degeneration were noticed. One, in which 
degeneration starts from the periphery of the tubules, occurs in connection with general 
cache <cia and it very probably not specific. The other type of degeneration is very rapid 
and involves all kinds of spermatid differentiation. Unlike cases of hypophysectomy 
and most of the stalk lesions, many tubules with spermatids at rest and the first three 
generations of the spermatogenic wave are preserved and after some time also differentiation 
of spermatids is gradually starting again.

In some cases after gross unilateral hypothalamic le ions contralateral, rarely ipsilateral 
atrophies of the testis were encountered, with histological features similar to atrophies 
occurring after lumbal sympathectomy. Since spontaneous unilateral testicular atrophies, 
—  though in very small number — were found in our breed, the relation between unilateral 
hypothalamic lesion and unilateral testicular atrophy cannot be asserted from the material 
presently at our disposal.
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ВЛИЯНИЕ ПОВРЕЖДЕНИЙ ГИПОТАЛАМУСА НА СОЗРЕВАНИЕ СПЕРМЫ У
КРЫС-АЛЬБИНОСОВ

Б. Меш

Р е з ю м е  •

Исследование разрушения еозревания спермы производилось количественной 
оценкой отдельных фаз созревания спермы после удаления гипофиза, разъединения 
ножки гипофиза и повреждения гипоталамуса

После удаления гипофиза сперва повреждаются сперматиды ранних форм дифферен- 
цировки и затем более дифференцированные спермы. В конце 2 до 3 нед.ли дегенериру- 
ются как сперматиды, так и сперматоциты. Совершенно подобный процесс наблюдается 
при полном разъединении ножки гипофиза. Долгое время после операции (44 дня) бурно 
проявляется созревание спермы, однако, более дифференцированные спермы еще отсутст
вуют. Это явление объясняется регенерацией циркуляции в передней доле гипофиза.

В случае гипоталамического ожирения созревание спермы не показывает характер
ных изменений. В одном случае ожирения, комбинированным с полным повреждением 
ножки, появлялось характерное после повреждения ножки изменение созревания спермы. 
После повреждения гипоталамуса можно наблюдать дегенерацию эпителии трубочек 
двоякого рода. У одного типа дегенерация исходит из периферии трубочек. Эта картина 
болезни сопровождается общей кахексией. При втором типе дегенерация весьма бурная 
и в этом типе содержается все дифференцированные виды сперматидов.

В случае весьма большего одностороннего бокового повреждения гипоталамуса 
атрофирует чаще семенник противоположной стороны, гораздо реже семенник той же 
самой стороны. Гистологическая картина в данном случае из-за этого случая весьма 
подобна той картине, появляющейся после поясничной симпатектомии.
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