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F i g .  1. R y t h m e  n y c t h 6 m 6 r a l  d'Hippolyte varians. L i v r 6 e  d e  

type uniforme vert: pigment vert (points noirs), pigment 
brun (points blanes). Moyennes faites, pour chaque point, 

partir de 64 relev6s chez lesc~ et de 86 ehez les~. 
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F i g .  2 .  R y t h m e  n y c t h g l n 6 r a l  d'Hippolyte varians. L i v r 6 e  

d e  t y p e  h g t 6 r o g ~ n e  b r u n :  p i g m e n t  b r u n  ( p o i n t s  b l a n c s ) .  

M o y e n n e s  f a i t e s ,  p o u r  c h a q u e  p o i n t ,  & p a r t i e  d e  9 2  r e l e v 6 s  

c h e z  lesc~ e t  d e  4 3  c h e z  l e s  ~?. 

P i g m e n t  b r u n  : en phase  diurne,  le p i g m e n t  b r u n  a t t e i n t  
l ' ind ice  3,3 chez les males  et  3,5 chez Ies femelles. E n  
p h a s e  noc turne ,  il descend & l ' indice  2,1 chez les m&les et  
2,5 chez Ies femelles. La  c o n c e n t r a t i o n  du p i g m e n t  b r u n  
est  tou jours  accompagn6e  de la diffusion d ' u n  p i g m e n t  
b l e u - v e r t  qui  donne,  la nui t ,  une  couleur  g6n6rale b leut6e  
& l ' an imal .  

Discussion. A l ' issue des r6su l ta t s  que  nous  v e n o n s  
d 'exposer ,  p lus ieurs  r e m a r q u e s  s ' imposen t .  Le fa i t  le plus  
f r a p p a n t  est  le c o m p o r t e m e n t  e x a c t e m e n t  inverse  du  pig- 
m e n t  b run ,  selon qu ' i l  se t r o u v e  int6gr6 & la l ivr6e uni-  
fo rme  ve r t e  ou ~ la l ivr6e h6t4rog6ne b r u n e ;  dans  le 
p r e m i e r  cas, il ne m o n t r e  a u c u n  c h a n g e m e n t  p6r iod ique  
alors  que, dans  le second, il p r6sen te  un  r y t h m e  nyc th6 -  
m6ra l  net .  U n  deuxi6me fair  se d6gage:  c 'es t  Ia diff6rence 
de capaci t6  de m i g r a t i o n  p i g m e n t a i r e  qu i  exis te  en t re  les 
males  et  les femelles. On observe,  en effet, une  expans ion  
p i g m e n t a i r e  plus  61ev6e chez les femelles que  chez les 

males.  U n  te l  c o m p o r t e m e n t  li6 au sexe a v a i t  d6jS~ 6t6 
cons ta t6  sur  d ' a u t r e s  N a t a n t i a  14,6. 

Cet te  ana lyse  do i t  n6cessa i r emen t  ~tre poursu iv ie  pou r  
d 6 t e r m i n e r  les m6can i smes  endocr ines  qui  cont r61ent  le 
r y t h m e  n y c t h 6 m 6 r a l ;  une  telle 6rude sera fa i te  en nous  
b a s a n t  sur  les conna i ssances  r 6 c e m m e n t  acquises  chez les 
au t r e s  Crustac6s  D6capodes.  

Summary. Hippolyte varians passes  t h r o u g h  a da i ly  
colour-cycle,  b u t  a g iven  p i g m e n t  shows an  oppos i te  be- 
h a v i o u r  accord ing  to  t he  c h r o m a t o p h o r e  p a t t e r n .  A signi- 
f i can t  v a r i a t i o n  in t he  s t a t e  of c o n c e n t r a t i o n  of p i g m e n t s  
is obse rved  in males  and  females.  

C .  C H A S S A R D - B O U C H A U D  e t  M .  H U B E R T  

Laboratoire de Zoologie, 
Facultd des Sciences de Paris, 
F-75 Paris 5e (France), 75 octobre 1959. 

The  Origin of Proges terone  in the Confused Flour 

I n  a few ins tances ,  v e r t e b r a t e  s te ro id  h o r m o n e s  h a v e  
been  isola ted f rom i n v e r t e b r a t e  sources1 6. Pa r t i cu la r ly ,  
pregnenoIone ,  p roges t e rone  and  d e h y d r o e p i a n d r o s t e r o n e  
h a v e  been  isola ted and  r igorously  ident i f ied  in t he  con- 
fused  flour beet le  (Tribolium con/usum) 4. Since t h e  in- 
ab i l i t y  of all insects  to  syn thes ize  t he  s tero id  nuc leus  is 
now genera l ly  recognized T, 8, tWO possibi l i t ies  ex is t  to  
a c c o u n t  for t he  or igin of these  s teroids  in  T. con/usum. 

Beetle  (Tribolium confusura) 
The  f i rs t  poss ib i l i ty  is t h a t  t h e y  are der ived  f rom the  
m e t a b o l i s m  of t h e  d i e t a ry  s terols  a n d  t he  second possi-  
b i l i ty  is t h a t  t he  s te ro ids  are  s imp ly  t a k e n  up  f rom the  
d ie t  of these  insects.  The  die t  of T. con[usum is composed  
m a i n l y  of w h e a t  f lour  to  wh ich  5% d ry  b rewer ' s  yeas t  is 
added.  Th i s  d ie t  ha s  neve r  been  ana lyzed  for i ts  s te ro id  
con ten t .  To t e s t  the  hypo thes i s  t h a t  s te ro ids  in  T. con- 
/usum are der ived  f rom i ts  d i e t a ry  source we m e a s u r e d  
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quan t i t a t i ve ly  t he  concen t ra t ion  of proges te rone  in the  
insect  a t  2 s tages  of deve lopmen t :  12-13-day-old larvae  
and 8-9-day-o ld  adul t s  and  in the i r  diet.  

The s t a r t ing  mate r ia l  was  60 g of larvae, 49 g of adul t s  
and  100 g of diet .  A t  the  beginning  of the  ex t r ac t ion  pro- 
cedures,  a t racer  a m o u n t  of progesterone-7-SH was  added  
to de te rmine  t h e  recovery.  The fresh t issues and  the  die t  
were ex t r ac t ed  wi th  ch loroform:  m e t h a n o l  (2 : 1) 9. Af te r  
evapora t ion  of t he  solvents,  t he  residue was  pa r t i t i oned  
be tween  hexane  and  90% methanol .  The  residue of the  
aqueous  m e thano l  phase  was fu r ther  pur i f ied by  column 
ch roma tog raphy ,  th in- layer  ch roma tography ,  ace ty la t ion  
and  th in - l ayer  c h r o m a t o g r a p h y  again. The ident i f ica t ion 
of p roges te rone  was done by  i ts  mobi l i ty  on th in - l ayer  
ch roma tog raphy ,  before and  af ter  ace ty la t ion  and  by  gas- 
l iquid ch rom a tog raphy .  

P roges te rone  appeared  to  be p resen t  in the  larvae  and 
in t he  adul t s  of T. con~usum and  also in the i r  d ie t .  The 
concen t ra t ion  of p roges te rone  de t e rmined  f rom the  gas- 
l iquid ch roma tograph ic  areas af ter  correct ion for the  re- 
covery  was  as follows: larvae  23 [xg/100 g; adul t s  17 ~xg/ 
100 g; d ie t  9 ~g/100 g. 

If  we compare  the  concen t ra t ion  of proges te rone  found  
in the  w h e a t  f lour w i th  t h a t  earlier r epor ted  in apple  
seeds :0, we not ice  t h a t  t he  la t t e r  conta ins  re la t ively  m u c h  
h igher  concen t ra t ion  (approx imate ly  6 t imes) of th is  
s teroid.  

The p resen t  s t u d y  has  shown t h a t  the  steroids,  par t icu-  
lar ly proges terone ,  in T. confusum m i g h t  indeed  come 
from its  d ie t a ry  source since the  concen t ra t ion  of th is  
s teroid in t he  insects  and  in the i r  d ie t  is of the  same order  
of magni tude .  The re la t ively  higher  concen t ra t ion  in the  
insects  could be expla ined  by  the  accumula t ion  of pro- 
ges terone in the  t issues par t icu lar ly  dur ing the  mos t  act ive 

feeding per iod of larval  growth.  The fact  t h a t  t{ITTER and 
MEIJER 1: have  been  unable  to de tec t  s teroids  in T. con- 
[usum migh t  poss ibly  be expla ined by  a di f ferent  source 
of whea t  flour used for rear ing th is  insect.  

]~dsumd. La proges te rone  pr6sente  dans  les t issus  d e  
Tribolium con/usum (col6optSre) t i re  p r o b a b l e m e n t  son 
origine de la ra t ion  a l imenta i re  puisque  la concen t ra t ion  
de ce st6roide est  du m~me ordre  de g randeur  dans  
l ' insecte  et  dans  la ra t ion  al imentaire .  
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Compensatory Hypertrophy of the Contralateral 
Bufo melanostictus (Schn)  

Studies  on c o m p e n s a t o r y  h y p e r t r o p h y  of the  contra-  
la teral  gonad  a f te r  uni la teral  cas t ra t ion  in lower ver te-  
b ra te s  are sporadic  and  meagre.  These s tudies  involve the  
female sex only 1-4. In  m a m m a l s  ex tens ive  s tudies  have  
been  m a d e  s-8, bu t  as to  its occurrence in the  male the re  
is m u c h  con t roversy  7. Thus,  realizing the  need for re- 
search on c o m p e n s a t o r y  h y p e r t r o p h y  on t h e  male  side, 
th is  s t u d y  was u n d e r t a k e n  in t he  male toads.  

Gravid  male  toads  weighing 25-40 g, caugh t  in Mysore 
City (India),  were ma in t a ined  in semi-mois t  cages. They  
were uni la tera l ly  cas t r a t ed  under  l ight  e the r  anaes thes ia  

Testis  after Unilateral Castration in the Toad, 

and the i r  r igh t  tes t i s  r emoved .  These opera ted  toads  were 
force-Ied wi th  minced  m e a t  once a day.  On the  10th day  
t h e y  were au tops ied  and  the  r emain ing  tes t is  were dis- 
sected out,  weighed on a tors ion balance,  f ixed in Bouin ' s  
fluid, paraf f in  sect ions cut  a t  8 ~x th ick  and  s ta ined in i ron 
haematoxy l in .  The  sect ions were observed and measured  
for changes  and calcula ted results  are shown in the  Table.  
These s tudies  were made  in August  and September ,  and  a 
to ta l  of 25 toads  were used for these  studies.  

There  is an increase in the  weigh t  of the  r emain ing  left 
i n t ac t  tes t is  (55.6 4- 5.5), 10 days  af ter  uni la tera l  castra-  

Effect of hemicastration on the intact contralateral testis 

Testis Wt. of the Average Average Average No. Average No. Interstitial 
testis/100 g diamter of diameter of the of sperm of cell cells 
bodY wt. the testis seminiferous bundles nests 
(mg) ([l) tubules per seminiferous tubule 

(~) 

Testis removed at operation (10) 
Contralateral testis removed 
after 10 days (t0) 

107.2-t-8.2 1191.6=t=55.3 a 175.22-2.9 5.4=t=0.90 5.9 :~ 0.75 + + +  
163.3• ~ 1694.9 :J= 63.8 b 328.7 i 11.9 b 6.6 i 0 . 9 3  8.6-t-0.59 ~ + + + +  

Standard error; b probability: > 0.001; c < 0.001 ; a < 0.01. Number of toads in parentheses. Normal average difference between right 
and left testes of an animal = 12.8 ~: 1.6. 


