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On the S imi lar i ty  Between  the Cort icotrophs  and Pars  Intermedia  Cells in a Teleost  Fish 
( Clarias batrachus') 

I n  t h e  t e l e o s t ,  t h e  A C T H  cei ls  a re  a r r a n g e d  b o r d e r i n g  
t h e  n e u r o h y p o p h y s i s  in  t h e  r o s t r a l  p a r s  d i s t a l i s  ( R P D ) .  
I n  m a n y  s p e c i e s  t h e y  a r e  l e a d  h a e m a t o x y l i n  (PbI-I) 
p o s i t i v e  ( + )  a n d  t h e i r  f u n c t i o n s  h a v e  b e e n  e x p e r i m e n t a l l y  
a s s e s s e d  1-4. Of  t h e  2 cell  t y p e s  i d e n t i f i e d  in  t h e  p a r s  
i n t e r m e d i a  (PI)  w i t h  P A S - P b H  c o m b i n a t i o n ,  t h e  P b H +  
cei ls  a r e  s u g g e s t e d  t o  s e c r e t e  M S H  5,6. H o w e v e r ,  e x c e p -  
t i o n s  h a v e  b e e n  r e p o r t e d  ~. T h e  role  of  P A S  + cells  is u n -  
c e r t a i n  b u t  i t  is s u g g e s t e d  t h a t  i t  is  i n v o l v e d  in  o s m o -  
r e g u l a t i o n  S. M S H  is t h e  o n l y  h o r m o n e  t h a t  h a s  b e e n  
c o n v i n c i n g l y  i d e n t i f i e d  in  t h e  P I  3. T h e  p r e s e n c e  of  2 cell  
t y p e s  s e e m s  t o  s u g g e s t  t h e  p r o d u c t i o n  of  2 d i s t i n c t  h o r -  
m o n e s  b y  t h e  P I .  T h e  t w o  h o r m o n e  h y p o t h e s i s  is n o t  
u n i v e r s a l l y  a c c e p t e d  a n d  s o m e  w o r k e r s  c o n s i d e r  t h a t  i t  
m a y  be  e x p l i c a b l e  in  t e r m s  of one  h o r m o n e  o n l y  1. T h e r e -  
fore,  t h e  c o n d i t i o n s  u n d e r  w h i c h  t h e  P I  ce i ls  s h o w  c y t o l o g -  
ical  e v i d e n c e  of  f u n c t i o n a l  a l t e r a t i o n s  a r e  of  q u i t e  u n -  
u s u a l  i n t e r e s t  1. 

T h e  30 f r e s h w a t e r  c a t f i s h  Clavias batrachus u s e d  in  t h i s  
s t u d y  we re  d i v i d e d  i n t o  3 g r o u p s  of 10 each .  T h e  1st  
g r o u p  w a s  k e p t  as  con t ro l ,  t h e  2nd  g r o u p  r e c e i v e d  0.1 iill 
of  1 %  f o r m a l i n  p e r  d a y  for  4 d a y s .  T h e  3rd  g r o u p  r e c e i v e d  
t h e  s a m e  t r e a t m e n t  as  t h e  2 n d  b u t  a f t e r  t h e  t e r m i n a l  
i n j e c t i o n  t h e y  we re  g i v e n  25 ixCi of  H S - t h y m i d i n e  a l o n g  
w i t h  5 c o n t r o l s ,  a n d  w e r e  s a c r i f i c e d  6, 12 a n d  24 h l a t e r .  
Al l  t h e  p i t u i t a r i e s  a n d  i n t e r r e n a l s  w e r e  c u t  a t  5 ~zm t h i c k  
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Fig. 1 and 2. Formalin stressed interrenal cells. • 1200. Fig. 3 and 4. Formalin stressed pars intermedia ceils. • 1200. Fig. 5 and 6. Formalin 
stressed ACTFI cells. • 1200. 
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and the  former  was s ta ined in P A S - P b H  and  the  la t te r  
in haematoxyl in-eos in .  Au to rad iographs  of the  sect ions 
of the  pi tu i tar ies  and in ter renals  of groups 2, 3 and the i r  
controls  were t aken  using K o d a k  NTB 3 emulsion.  

In  the  formal in  s tressed fishes, m a n y  P b H +  ceils of 
bo th  P I  and tZPD were hyper t roph ied ,  degranula ted  and 
lost the i r  celiular definit ion.  Their  nuclei  became marked-  
ly large, hav ing  p r o m i n e n t  nucleoli  and c lumps of 
ch romat in  mater ia l  (Figures 3 and  5). Such s t imula to ry  
changes were not iced  in t he  in ter renal  cells as well 
(Figure 1). The au to rad iographs  showed several  cells of 
interrenals ,  P I  and  R P D  were labelled, indica t ing  acti- 
va ted  D N A  synthes is  (Figures 2, 4 and 6). The control  
glands did no t  exhibi t  s t imula to ry  changes  and also failed 
to provide  a posi t ive  au toradiograph .  

STOECKXL et a lJ ,  S have  compared  the  ros t ra l  P I  cells 
wi th  the  cor t ico t rophs  in ra t s  and mice. E x p e r i m e n t s  
reflecting s imilar i ty  in the  chemis t ry  and physiological  
act ivi t ies  of M S H  and A C T t t  have  been discussed by  
SAGE and  BERN 3 and SCHR]~IBMAN et al. ~. In  rat ,  KRAICER 
et a12 have  descr ibed P I  and  pars  distal is  as two sites for 
the  p roduc t ion  of ACTH. In  C. batrachus, as some of the  
PI  and  ACTH cells were found to respond alike to  formal in  
stress in the i r  h is to logy and enhanced  D N A  synthesis ,  i t  is 
l ikely t h a t  b o t h  m a y  be responsible  for the  p roduc t ion  of 
ACTH. 

Zusammen/assung. Beim Si isswasserknochenfisch Cla- 
rias batrachus reagieren ein Teil der  Zellen yon  Pars  inter-  
media  und  die ACTH-Zel len yon Pars  distalis  wei tgehend 
~ihnlich auf einen Formal in-St ress .  Dies d e u t e t  darauf  
hin, dass die beiden Zel l typen mbglicherweise fiir die Bil- 
dung yon ACTH veran twor t l i ch  sind. 
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Effects of High Gravity on Amoebae ,  II. Organelle  
in Pelomyxa carolinensis 

The m a n y  repor ted  effects of g rav i ta t iona l  s tress on 
p l an t  t, an imal  2, bacter ia l  3 and pathological  mater ia l  4,5 
are well documented ,  a l though all w i thou t  a p p a r e n t  
explanat ion .  AuDlJS 6, using p l an t  mater ia l ,  no ted  an 
inverse correla t ion be tween  grav i ta t iona l  stress and  t ime  
of exposure  of mater ia l  to  stress.  This p h e n o m e n o n  was 
also recent ly  descr ibed by  KLEINSCt~USTER and BAKER 7 
using amoebae  as the  exper imen ta l  animal.  This  s tudy  
showed an inverse re la t ionship  be tween  exposure  t ime  
and  g-load as t h e y  affect  divis ion rates,  and was expressed 
as a cons t an t  K, where:  /4 = g-load (g) x-exposure  t ime  
(t). W h e n  the  K values  of t r e a t m e n t s  ind ica t ing  signifi- 
cance in division ra tes  were analyzed,  a range of K values 
f rom 10 g h to  54 ~' h were impl ica ted  as being inh ib i to ry  
to  divis ion;  ra tes  above or below th is  range were ne i ther  
inhibi ted  nor  s t imula ted  (Table). S ta t i s t ica l  t r e a t m e n t  
of the  da t a  showed division ra tes  of organisms segregated 

Mean number of amoebae/sample jar and indicated significance for 
each treatment 12 days after exposure to stress ~ 

Exposure Gravitational load (g) 

time (h) 

1 2.0 3.5 5.0 10.0 20.0 

1 38.0 b 30"1 ~ 30'5~ 35"2~ 23'9~ 25"3r 
6 46.0 b 28.8~ 29.5 a 28.5 e 36"9 c 32"4" 

18 41.2 b 26"3 e 22'9~ 47'0~ 42'5~ 34"4~ 

*Based on an analysis of variance of experimental data. bControls. 
1Not significant, aApproaehing significance, e Signifieanee 12.03 for 
p 0.05 level, thigh significance 15.81 for p 0.01 level (from KLEIN- 
SCHUSTER and BAKER7)- 

Distr ibut ion and Divis ion Inhibit ion 

with  increasing exposure  t ime  in to  2 groups;  the  higher  
stress group (5, 10, 20•  divis ion ra tes  t ended  to 
increase w i th  increased exposure  t ime,  while the  t en d ency  
was inverse for the  lower stress group (2.0 and  3.5 • 
This s t u d y  suggested t h a t  these  responses  to  g rav i ta t iona l  
stress could poss ibly  be due to  t he  d is rupt ion  of the  
in t imacies  of nucleo-cytoplasmic  or enzyme-subs t r a t e  
relat ionships.  In  th is  respect ,  we repor t  here  evidence of 
organelle d i s t r ibu t ions  as possible factors  responsible  for 
the  inhib i t ion  of division in gravi ta t iona l ly  s tressed 
a m o e b a e .  

Amoebae  were cul tured and subjec ted  to g rav i ta t iona l  
stress for var ious  periods ol t ime  as previously  descr ibed L 
Fol lowing centr i fugat ion,  organisms were fixed, s ta ined 
wi th  Ehr l ich ' s  hematoxyl in ,  whole m o u n t e d  and  cyto-  
logically inves t iga ted .  E a c h  organism was d iv ided into a 
grid of 4 zones, w i th  each zonal demarca t ion  being 
perpendicu la r  to  the  cen t r i fuga l -cen t r ipe ta l  axis of the  
amoeba.  Zone 1 was des igna ted  the  centr i fugal  poles, 
zones 2 and 3 as t he  i n t e rmed ia t e  regions and  zone 4 as 
the  cen t r ipe ta l  pole. The percen tage  of nuclei, food 
vacuoles,  h e a v y  spherical  bodies  and  contrac t i le  vacuoles 
was visual ly e s t ima ted  in each of the  4 zones. This analysis  
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