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of normal  carps.  W i t h i n  t h e  c y t o p l a s m  of t h e  clear cells 
of t he  d iabe t ic  fish, a huge  n u m b e r  of t i n y  vesicles w i t h  
a d i a m e t e r  c o m p a r a b l e  to  t h a t  of Golgi vesicles are  dis-  
s e m i n a t e d  t h r o u g h o u t  (Figure 2). In  addi t ion ,  t he  ele- 
m e n t s  of g ranu la r  endop lasmic  re t i eu lum in these  cells 
are r a t he r  well deve loped  and  of ten  r ep resen t  lamel lar  
a r r a n g e m e n t s  of the  c is ternae  (Figure 2). I n  view of t he  
p re sen t  resul t  t h a t  t he  clear cell is a va r i e ty  of t he  B cell, 
the  u l t r a s t ruc tu ra l  aspec ts  obse rved  in t he  panc rea t i c  

Fig. 2. Electron micrograph of a clear cell (el) of a diabetic (Sekoke) 
carp. Numerous cisternae of granular endoplasmic reticuIum and 
abundant tiny vesicles are illustrated. × 6000. 

islets of t he  d iabe t ic  f ish can  be conceived to  imply  t h a t  
t he re  is en h an ced  B celt h o r m o n e  syn thes i s  and  release 
in t he  insular  t issues.  The  p re sen t  cytologicM d a t a  in t h e  
carps  w i th  spon t aneous  d iabe tes  should  be eva lua t ed  as  
i m p o r t a n t  for expe r imen ta l  research  on d iabe tes  mell i tus ,  
i n a s mu ch  as s imilar  cytological  changes  in the  panc rea t i c  
islet were  r epo r t ed  to  exis t  in m a m m a l s  w i t h  spon t aneous  
d iabe tes  mel l i tus  6-n .  

Zusammenfassung. Elek t ronenmik roskop i sch  k o n n t e n  
in d e n  Lange rhansschen  Inse ln  im Pan k rea s  yon  nor-  
ma len  u n d  d iabe t i schen  F i schen  b e s t i m m t e  T y p e n  yon  
Drt isenzel len d i f fe renzier t  werden ,  n/ imlich A-, 13- und  
D-Zel len  sowie klare  Zellen. Bei d i abe t i schen  F i schen  is t  
vor  a l lem die  sehr  s ta rke  V e r m e h r u n g  sogenann te r  k la re r  
Zellen typ isch .  
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Growth of Fetal Organs after Maternal Partial Hepatectomy or Unilateral Nephrectomy 

Resul t s  are  conf l ic t ing  as to  w h e t h e r  t he  pa r t i a l  abla-  
t ion  of a m a t e r n a l  o rgan  in t h e  p r e g n a n t  r a t  can  inf luence 
t h e  g rowth  of fe ta l  organs.  

W i t h  reference  to  t he  fetal  k idney  a f t e r  b i la te ra l  or 
uni la tera l  n e p h r e c t o m y  in p r e g n a n t  m a m m a l s ,  no signifi- 
c a n t  change  was  observed  1-8. On the  o the r  hand ,  BAL- 
LANTINE 4 was  able to  show t h a t  t he  fetal  l iver  was 
heav ie r  7 days  a f te r  par t ia l  h e p a t e c t o m y  in p r e g n a n t  
ra t s  as compa red  wi th  sham opera ted  an imals ;  4 days  

a f t e r  t h e  same opera t ion  on a r es t r i c t ed  n u m b e r  of ani-  
mals,  we did  no t  f ind a n y  di f ference  be tween  exper i -  
m e n t a l  a n d  s h a m  an imals  ~. As regard  the  lungs of t h e  
fetuses,  w h e n  one  lung is r e m o v e d  f rom the  m o t h e r  a 
126% increase in we igh t  over  cont ro ls  was r epo r t ed  b y  
VYASOV et  a l . t  

In  o rde r  to clar i fy th is  re la t ion  be tween  a h y p o t h e t i c a l  
h u mo ra l  g rowth  fac tor  in t he  m o t h e r  and  the  g ro w t h  
of t he  fetal  organs,  5 i n d e p e n d e n t  series of e x p e r i m e n t s  

Table I 

Series Experi- Operation Sham operation Experimental 
mental No. of Weight No. of Weight 
period • fetuses (g) fetuses (g) 

1 11-17 Hepatectomy 229 F 0.4163 4- 0.0024 b 320 0.3825 -4- 0.0025 9.46 
L 0.0314 -1- 0.0003 0.0270 4. 0.0003 10.05 

2 13-20 Hepatectomy 137 F 3.1767 4- 0.0205 164 2.7360 ± 0.0339 11.14 
L 0.3120 -4- 0.0039 0.2249 4- 0.0051 13.54 

3 13-2t Hepatectomy 78 F 4.4421 4. 0.0254 76 4.0019 + 0.0319 10.79 
L 0.4128 ± 0.0051 0.3195 4- 0.0065 11.32 

4 1 3 - 2 1  Nephreetomy 89 F 4.3211 4. 0.0278 93 4.0704 -t- 0.0378 5.34 
L 0.4011 :t: 0.0082 0.3648 -¢- 0.0072 3.32 

5 1 3 - 2 1  Nephrectomy 137 F 3.8800 =1= 0.0250 143 3.7402 4. 0.0269 3.80 
L 0.3198 4. 0.0033 0.3051 -t- 0.0036 3.02 

Day of pregnancy, b Standard error of the mean. F, fetus; L, liver. P is in each series < 0.01. Weight of fetuses = fetal wet weight/liver wet 
weight. 
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Table II. Analysis of covariance (liver weight) 

Series F P 

1 16.77 < 0.01 

2 56.48 < 0.01 

3 30.95 < 0.01 

4 0.331 > 0.05 

5 1.243 > 0.05 
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lu ted  (hea r t :  s h a m  a n i m a l s  0 .55%,  e x p e r i m e n t a l  a n i m a l s  
0 .56% ; k idney- l e f t  or r i g h t  0.41°/o in b o t h  groups) .  

As c a n  be  seen f rom T a b l e  I I I ,  t h e  we igh t s  of fe tuses  
a n d  fe ta l  k i d n e y s  were r educed  in t h e  e x p e r i m e n t a l  
series as  c o m p a r e d  w i t h  t h e  s h a m  o p e r a t e d  con t ro l s  
(series 4 a n d  5). T h e  ana ly s i s  of t h e  c o v a r i a n c e  shows  a 
s ign i f ican t  i n h i b i t i o n  of k i d n e y  g r o w t h  (Table  IV).  

F r o m  these  d a t a  i t  c an  be  conc luded  t h a t ,  a f t e r  p a r t i a l  
h e p a t e c t o m y  in t h e  m o t h e r ,  on ly  t h e  g r o w t h  of t h e  fe ta l  
l iver  is inh ib i t ed ,  whi le  a f t e r  t h e  u n i l a t e r a l  n e p h r e c t o m y ,  
only  t h e  fe ta l  k i d n e y  showed  a decrease  in w e i g h t  as 
c o m p a r e d  w i t h  s h a m  an imal s .  Th i s  i n h i b i t o r y  effect  

Table III 

Series No. of fetuses Sham operation No. of fetuses Nephrectomy t 
Weight (g) Weight (g) 

4 89 F 4.68054-0.0319~ 93 4.40254-0.0437 5.139 
K 0.0417q-0.0004 0.03274-0.0005 15.160 

5 137 F 4.1663::t=0.0268 143 4.0270±0.0295 3.492 
K 0.0334-t-0.0003 0.0252-t-0.0003 18.581 

Standard error of the mean. F, fetus; K, kidney. Weight of fetuses = fetal wet weight/kidney wet weight. P is in each series < 0.01. 

Table IV. Analysis of eovarianee (kidney weight) 

Series F P 

4 185.09 < 0.01 

5 374.69 < 0.01 

were  ca r r ied  out .  I n  t h e  f i r s t  3 series t h e  p a r t i a l  hepa t ec -  
t o m y  in t h e  p r e g n a n t  r a t  was  pe r fo rmed .  I n  series 1 
a n d  2 on ly  t h e  fe ta l  l ive r  was  weighed,  whi le  in  t he  t h i r d  
series, bes ides  t he  l iver  weight ,  t he  h e a r t  a n d  k i d n e y  
we igh t s  were  measured .  I n  series 4 a n d  5 one k i d n e y  
was  r e m o v e d  f rom t h e  m o t h e r  a n d  t h e  fe ta l  k i d n e y  a n d  
l iver  were  weighed.  S h a m  o p e r a t e d  a n i m a l s  se rved  as 
cont ro ls .  I n  t h e  f i rs t  4 series r a n d o m l y  b r e d  r a t s  were 
used,  whi le  in  t h e  l a s t  series t h e  u n i l a t e r a l  n e p h r e c t o m y  
was  p e r f o r m e d  in t h e  p r e g n a n t  i n b r e d  F i sche r  ra ts .  
U n f o r t u n a t e l y  t h e  l a t t e r  s t r a i n  d id  n o t  s u p p o r t  t h e  
p a r t i a l  h e p a t e c t o m y  d u r i n g  p r e g n a n c y ;  6 o u t  of 10 ani -  
m a l s  d ied  2 d a y s  a f t e r  t h e  ope ra t ion ,  a n d  in 4 a n i m a l s  
t h e  r e s o r p t i o n  of al l  l i t t e r s  t o o k  place.  

Our  resu l t s  are  p r e s e n t e d  in 4 tab les .  F r o m  T a b l e  I i t  
c an  be  seen t h a t  in  all  5 series t h e r e  is a n  obv ious  dif-  
ference  in w e i g h t  b e t w e e n  2 g roups  of e m b r y o s  a n d  fe ta l  
l ivers.  However ,  w h e n  t e s t i n g  d i f ferences  in  cor rec ted  
means ,  F was  s ign i f i can t  in t h e  f i rs t  3 series, w h i c h  m e a n s  
t h a t  if  t h e  l iver  we igh t s  a re  c o m p a r e d  a f t e r  t h e  we igh t s  
of  t h e  e m b r y o  are  ad jus t ed ,  t h e y  di f fer  s ign i f i can t ly  
(Tab le  I I ) .  On  t h e  c o n t r a r y ,  a f t e r  t h e  n e p h r e c t o m y  
(series 4 a n d  5) t h e  l iver  w e i g h t  does  n o t  show a n y  
s ign i f i can t  difference.  

F u r t h e r m o r e ,  in  t h e  series 3 t h e  r e l a t i ve  we igh t s  of 
t h e  fe ta l  h e a r t  a n d  k i d n e y  were t h e  same  in b o t h  g roups  
of a n i m a l s  so t h a t  no  ana lys i s  of cova r i ance  was calcu- 

seems, therefore ,  to  be  h igh ly  specific, in a d d i t i o n  to  
t h e  genera l  r educed  fe ta l  g r o w t h  a f t e r  t h e  ope ra t i ona l  
stress.  I f  we t r y  to  exp l a in  these  resu l t s  we m u s t  be  v e r y  
caut ious ,  b u t  a t e n t a t i v e  h y p o t h e s i s  c an  be  p u t  forward .  
I t  seems r e a s o n a b l e  to  specu la te  t h a t  t he  m a t e r n a l  
o rgans  show a n  increase  in p r o d u c t i o n  of specific inh ib i -  
t o r y  f ac to r  ~,8 a t  t h e  end  of t h e  c o m p e n s a t o r y  g r o w t h  
per iod.  

I n  o rde r  to  t e s t  t h i s  hypo thes i s ,  more  d a t a  m u s t  be  
o b t a i n e d ,  espec ia l ly  d u r i n g  t h e  e x p e r i m e n t a l  per iod  used 
in ou r  e x p e r i m e n t s  w h i c h  h a v e  so far  been  car r ied  out .  

Rdsumd. Apr~s h 6 p a t e c t o m i e  par t ie l le  ou n6phrec tomie  
u n i l a t 6 r a l e p r a t i q u 6 e s  chez  les r a t e s  po r t an t e ,  que lques-  
uns  des o rganes  foetaux on t  6t6 pes6s. Quelques  jours  
apr6s  l ' op6ra t ion ,  on  a cons ta t6  une  i n h i b i t i o n  de la 
cro issance  des o rganes  foetaux cor respondan t s .  Des r a t e s  
g rav ides  a y a n t  sub i  une  l a p a r o t o m i e  on t  servi  de tSmoins .  
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