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p e n s i o n s  or  s u p e r n a t a n t  f luid ,  c o n s i s t i n g  m a i n l y  in  a 
super f i c i a l  t h i c k e n i n g  of c h o r i o n  cells w i t h o u t  a c c o m -  
p a n y i n g  cell p r o l i f e r a t i o n  or  m i g r a t i o n ;  and ,  (2) p r e l i m -  
i n a r y  m e a s u r e m e n t s  of d r y  w e i g h t  i nc rease  due  to  t h e  
c a r b o n  p a r t i c l e  s u s p e n s i o n  i n d i c a t e  t h a t  i t  is less t h a n  
t h a t  i n d u c e d  b y  t h e  p h o s p h a t e  b u f f e r / s a l i n e  s o l u t i o n  
( a b o u t  5-7  % inc rease  o v e r  u n t r e a t e d  m e m b r a n e s ) .  

G r o w t h  p r o m o t i n g  f ac to r s  in  c y t o p l a s m i c  g r a n u l e s  
h a v e  b e e n  r e p o r t e d  in  in  vitro e x p e r i m e n t s  u t i l i z ing  
m i c r o s o m e s  f r o m  ch i ck  e m b r y o  e x t r a c t s  ~, a n d  o t h e r  
e v i d e n c e  a lso  l i nks  p a r t i c u l a t e  f r a c t i o n s  w i t h  i n c r e a s e d  
ce l lu la r  g r o w t h  in vitro ~. T h e  i n t e r v e n t i o n  in  vivo of 
c y t o p l a s m i c  g r a n u l e s  in  t h e  p r o m o t i o n  of  cel l  d iv i s i on  
h a s  a lso  b e e n  d e m o n s t r a t e d  in  t h e  case  of  t h e  f rog  egg, 
w h e r e  t h e  i n j e c t i o n  of  c y t o p l a s m i c  g r a n u l e s  i n t o  u n f e r t i -  
l ized  eggs  will  i n d u c e  p a r t h e n o g e n e t i c  e l e a v a g O .  \ ¥ h a t  
role  t h e  g r a n u l e s  m a y  p l a y  i n  t h e s e  processes ,  h o w e v e r ,  
r e m a i n s  u n k n o w n .  BRACHET h a s  r ecen t ly*  p o i n t e d  o u t  
t h e  poss ib le  role  of  m i c r o s o m e s  as  a g e n t s  of p r o t e i n  
s y n t h e s i s  in  t h e  cell, e spec ia l ly  e m p h a s i z i n g  t h e i r  r ibo -  
nuc le ic  ac id  c o n t e n t  in  t h i s  c o n n e c t i o n .  I t  wil l  be  n o t e d  
t h a t ,  u n d e r  t h e  c o n d i t i o n s  of t h e  p r e s e n t  e x p e r i m e n t s ,  
t h e  m i c r o s o m e s  w o u l d  be  e x p e c t e d  to  be  in  t h e  supe r -  
n a t a n t  f luid ,  w h i c h  i n d u c e d  g r e a t e r  g r o w t h  inc rease  t h a n  
t h e  g r a n u l e s .  W h a t  r e l a t i o n  t he se  f ac t s  h a v e  to  t h e  r ibo-  
n u c l e o p r o t e i n  c o n t e n t  a n d  poss ib le  p r o t e i n  s y n t h e s i z i n g  
capac i t i e s  of  t h e s e  f r a c t i o n s  can  be f o u n d  o n l y  w i t h  
f u r t h e r  ana lys i s .  
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lumbia (Mo.), December la  7952. 

Bdsltmd 

Des m e m b r a n e s  c h o r i o a l l a n t o i d i e n n e s  d ' e m b r y o n s  de 
pou le  t r a i t 6es  p a r  0,1 ou 0,2 c m  3 d ' u n e  s u s p e n s i o n  de 
, g ros  g ranu le s~  ( m i t o c h o n d r i e s )  p r o v e n a n t s  d ' u n  h o m o -  
g 6 n a t  de foie de  grenoui l l e ,  a u g m e n t e n t  e n  po ids  sec de 
20 % e n v i r o n  (va leu r  r a p p o r t 6 e  k. la  c ro i s sance  n o r m a l e ,  
a ins i  q u ' k  l ' e f f e t  d u  t a m p o n  p h o s p h a t e / s a l i n ) .  D ' a u t r e  
p a r t ,  le l iqn ide  s u r n a g e a n t ,  c o n t e n a n t  ses mic rosomes ,  
p r o d u i t  u n e  a u g m e n t a t i o n  de 30 %, d a n s  les m ~ m e s  con-  
d i t ions .  D a n s  les d e u x  cas, c e t t e  c ro i s sance  s ' a c c o m -  
p a g n e  d ' u n e  p r o l i f 6 r a t i o n  ce l lu la i re  e t  d ' u n  aecro i sse -  
m e n t  de  la  b a s o p h i l i e  c y t o p l a s m i q u e  e t  nuc l6o ta i re ,  ef- 
l e t s  b i e n  d i f f 6 r e n t s  de  c e u x  p r o d u i t s  p a r  u n e  s u s p e n s i o n  
de  f ines  p a r t i c u l e s  de  c h a r b o n  a n i m a l ,  u t i l i s6e  c o m m e  
t 6 m o i n .  Ces r ~ s u l t a t s  s o n t  d i scu t~s  a u  p o i n t  de  r u e  d u  
r61e q u e  j o u e n t  les p a r t i c u l e s  c y t o p l a s m i q u e s  d u n s  la  
s y n t h ~ s e  des  p r o t 6 i n e s  e t  la  e ro i s sance  ee l lu la i re .  
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Qualitative Vitamin Requirements for G r o w t h  

of L a r v a e  o f  Call lphora errdthroeephala (Meig) 

Introduction. L a r v a e  of Calliphora erythrocephala were  
r e a r e d  f r o m  t h e  egg a sep t i ca l ly ,  o n  a d i e t  c o n s i s t i n g  of 
case in ,  M a r m i t e ,  cho les te ro l ,  1-cyst ine,  a n d  w a t e r .  O n  
t h i s  m e d i u m  t h e  l a r v a e  d e v e l o p e d  i n t o  n o r m a l  i m a g i n e s .  
W e  also o b t a i n e d  good  g r o w t h  if  t h e  M a r m i t e  in  t h i s  
m e d i u m  was  r ep l aced  b y  t h e  s a l t  m i x t u r e  a c c o r d i n g  to  

OSBORNE: a n d  I~ENDEL l a n d  a m i x t u r e  of  9 v i t a m i n s  
b a s e d  o n  t h e  c o m p o s i t i o n  of  M a r m i t e L  p lus  v i t a m i n  B u. 

W i t h  t h e  a id  of t h i s  s e m i - s y n t h e t i c  d i e t  we d e t e r m i n e d  
w h i c h  of t h e s e  10 v i t a m i n s  a re  r e q u i r e d  for  n o r m a l  g r o w t h  
of t h e  l a r v a .  

Material and methods. T h e  c o m p o n e n t s  of t h e  m e d i u m ,  
case in ,  cho les te ro l ,  sa l ts ,  1-cystine,  v i t a m i n s ,  a n d  w a t e r  
were  h o m o g e n i s e d  in  a n  " a t o m i x " .  T h e  p H  was  a d j u s t e d  
to  7.0 w i t h  some  d r o p s  of 3 3 %  N a O H  so lu t i on .  4 0 g  
p o r t i o n s  of t h i s  m i x t u r e  were  b r o u g h t  i n t o  200 ml 
ERLENMEYER f lasks  w i t h  a wide  neck .  A f t e r  t h i s  the  
v i t a m i n s  were  a d d e d  t o  t h e  f lasks ,  b y  p i p e t t i n g  t h e m  
f r o m  s t o c k  s o l u t i o n s  c o n t a i n i n g  a l l  t h e  v i t a m i n s  or  all 
t h e  v i t a m i n s  e x c e p t  one .  T h e  c o n t e n t s  of t h e  f l a sks  were 
m a d e  i n t o  a r a t h e r  so l id  m a s s  w i t h  t h e  a id  of co t t on -wooL  
F i n a l l y  t h e  f l a sks  were  p l u g g e d  w i t h  c o t t o n - w o o l  and  
a u t o c l a v e d  for  a n  h o u r  a t  120~C, T h e  fo l lowing  m e d i u m  
was  u s e d  as  a b a s a l  d i e t  (Tab .  I)  : 

Table I 

Vitamin-freecasein (Labcoor H.L.R.*) 100 mg 
1-Cystine** (British Drug House) 4 rag  
Salt mixture  (Osborne and Mendel) . 6 mg 
Cholesterol (Comm.) . . . . . . .  10 mg 
Thiaminchloride (H.L.R.) . . . . .  3 pg 
Riboflavin ( H . L . R . ) . . -  . . . . . .  6 pg  
Nicotinic acid (H.L.R.) . . . . . .  60 a g  
Ca pan to thena te  (H.L.R.) . . . . .  6 pg  
Pyridoxin (H.L.R.) . . . . . . . .  4 pg  
Folic acid (H.L.R.) . . . . . . . .  6 /~g 
Cholinechloride (H.L.R.) . . . . .  460 #g  
Biot in (Organon) . . . . . . . . .  0-1 pg  
Inosi tol  (H.L.R,) . . . . . . . . .  180 /~g 
Vi tamin  13x~ (Organon) . . . . . .  0-015/zg 
Cotton-wool (Comm.) . . . . . . .  - 
Distilled water  up to . . . . . . .  1000 mg 

* Hoffmann La Roche. 
** The omission of 1-cystiu results in a growth retardation, consi- 

derable mortality and abnormal imagines. 2-4 mg 1-cystine per gram 
diet was found to be the minimum quantity for optimal growth 
stimulation of Calliphora larvae. This is in good agreement with the 
findings of ]~IICHELBACHER el at. ~ for larvae of Lucilia. 

Eggs  were  o b t a i n e d  b y  p l a c i n g  f r e sh  m e a t  i n t o  a cage, 
c o n t a i n i n g  t h e  a d u l t  flies. A b o u t  4 - 6  h a f t e r  ov ipos i t i on  
t h e  eggs  were  co l l ec t ed  a n d  t r a n s f e r r e d  t o  a t u b e  con-  
r a i n i n g  a s o l u t i o n  of 0-9 % NaC1 a n d  some  R o g i p o n - T  4 in  
o r d e r  t o  dec rea se  t h e  su r f ace  t e n s i o n .  W i t h  a s ter i le  
m a r t e n  h a i r  b r u s h  t h e  c l u s t e r s  of  eggs were  s e p a r a t e d  and  
m i x e d  (since t h e  eggs  a re  l a id  b y  d i f f e r e n t  flies, mix ing  
is n e c e s s a r y  in  o rde r  t o  o b t a i n  a h o m o g e n o u s  ma te r i a l ) .  
T h e  eggs were  d i v i d e d  i n t o  as m a n y  e q u a l  g roups  as 
t h e r e  were  d i e t s  to  be  i n v e s t i g a t e d  in one  e x p e r i m e n t .  
A f t e r  t h i s  e a c h  g r o u p  of eggs was  p o u r e d  i n t o  a sterile 
t u b e  a n d  s te r i l i zed  for  40 mi.n w i t h  a m i x t u r e  of chlor-  
a m i n e - T  a n d  a lcoho l  a c c o r d i n g  to  BL~w~xT a n d  FRAEN- 
XEL 5. T h e  s t e r i l i z ing  m i x t u r e  was  r e m o v e d  a n d  t h e  eggs 
were  r i n s e d  w i t h  s ter i le  w a t e r .  A f t e r  some  m i n u t e s ,  the  
eggs were  a s e p t i c a l l y  t r a n s f e r r e d  i n t o  t h e  f l asks  con- 
t a i n i n g  t h e  m e d i a  t o  be  i n v e s t i g a t e d .  I n  e a c h  f l a sk  a b o u t  
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50 larvae  were  reared.  The  cu l tures  were  k e p t  in t h e  d a r k  
in an i n c u b a t o r  a t  25°C. These  l a rvae  rea red  on the  
basal d ie t  show a t e n d e n c y  to  p u p a t e  a f t e r  seven  days .  
After  th is  pe r iod  t h e  l a rvae  were  t e s t ed  for  c o n t a m i -  
nation, ki l led w i t h  ch loroform,  dr ied  for  two  days  a t  
80 ° C and  weighed.  The  n i t rogen  c o n t e n t  was d e t e r m i n e d  
on samples  of dr ied  la rvae ,  accord ing  to  t he  m e t h o d  of  
KJELDAHL I. Tes t s  for c o n t a m i n a t i o n  were  p e r f o r m e d  
aerobical ly and  anae rob ica l ly  accord ing  to  t he  usua l  
methods  on seven  day's old la rvae .  T h e  resul ts  ob t a ined  
from e x p e r i m e n t s  in wh ich  c o n t a m i n a t i o n  occur red  were  
discarded. 

This m e t h o d  for rear ing  ster i le  l a rvae  p roved  to  be 
successful; t he  c o n t a m i n a t i o n  was on ly  5 .5% and  the  
eggs used to  h a t c h  a b o u t  20 h a f te r  ov ipos i t ion .  

Table II 
Nitrogen content in mg per larva reared on a complete diet and 

on diets deficient in one of the vitamins tested. 

Labco casein H.L.R. casein 
Diet 

, Exp. l lExp.  2iExp. 3[Exp. 4 
I 

Basal diet (see Table I) . . . 2.82 
Basal diet without 

thiaminchloride 0.16 
Basal diet without 

riboflavin + * 
Basal diet without 

nicotinic acid + 
Basal diet without, 

pyridoxin - ** 
Basal diet without 

Ca pantothenate + 
Basal diet without 

folic acid 2"53 
Basal diet without 

cholinechloride. 0.61 
Basal diet without  

biotin. 2.52 
Basal diet without i n o s i t o l . .  2.68 
Basal diet without 

vitamin B~ 2-71 

2"74 2"46 2"30 

0.14 0"15 + 

+ + + 

0'11 + + 

0'03 + + 

0"06 0"22 + 

1.68 1.81 1.30 

0.69 0.42 + 

0.92 0-73 + 
2"47 2"56 2"58 

2.48 2.57 2"54 

* All larvae died in an early stage. ** Contaminated. 

Results and discussion. Tab le  I I  comprises  t he  resul ts  
of 4 series of e x p e r i m e n t s  in wh ich  v i t amin - f r ee  case in  
served as p ro te in  c o m p o n e n t  of  t h e  diet ,  two  series w i t h  
Labco casein,  t h e  o t h e r  t w o  w i t h  v i t amin - f r ee  case in  
Hof fmann  L a  Roche .  The  f igures  r ep resen t  t he  n i t rogen  
conten t  in m g  pe r  l a rva  a f t e r  seven  days,  reared  on a 
comple te  d ie t  and  on d ie t s  in wh ich  each  of t he  v i t a m i n s  
was o m i t t e d  in t u r n  (the F igures  of t he  d r y  weight ,  
showing essen t ia l ly  t h e  s a m e  resul ts ,  a re  omi t ted) .  

F r o m  this  Tab le  i t  is c lear  t h a t  the  omiss ion of  t h i amin ,  
r iboflavin,  n ico t in ic  acid,  py r idox in ,  p a n t o t h e n i c  ac id  
or chol ine resul t s  in v e r y  s low growth .  I n  m a n y  cases 
even dea th  occurs  in an  ea r ly  s tage  of l a rva l  deve lop -  
ment.  F r o m  these  resul t s  we are  jus t i f i ed  in conc lud ing  
tha t  these  v i t a m i n s  are  r equ i r ed  for n o r m a l  g rowth .  

On rep lac ing  n icot in ic  acid  by  n icot in ic  amide ,  g r o w t h  
is not  re ta rded .  So i t  is obvious  t h a t  these  v i t a m i n s  m a y  
replace each  other .  

t f  folic ac id  or  b io t in  is o m i t t e d ,  g r o w t h  is r e t a r d e d  
considerably and  m o r t M i t y  is h igh  as c o m p a r e d  w i t h  t h e  

I A. P. DE GROOT and J. C. A. MmHORST, Chem. Weekbl. 47, 219 
(1951). 

comple t e  diet .  I n  subsequen t  e x p e r i m e n t s  i t  could  be 
shown t h a t  th i s  g r o w t h  r e t a r d a t i o n  on d ie t s  def ic ien t  in 
e i t he r  fotic ac id  o r  b io t in  is s igni f icant  (resp. P = 0.01 
and  P = 0-02). So i t  a p p e a r s  t h a t  bes ides  t h e  v i t a m i n s  
m e n t i o n e d  above ,  folic acid  and  b io t in  a re  l ikewise 
r equ i r ed  for n o r m a l  g rowth .  

On  die ts  f rom which  inos i to l  or  v i t a m i n  B12 was  
o m i t t e d ,  g r o w t h  was a b o u t  equa l  to  t h a t  on t h e  c o m p l e t e  
d ie t .  H o w e v e r  i t  is p robab l e  t h a t  t h e  o the r  c o m p o n e n t s  
of t h e  d i e t  m a y  con ta in  these  v i t a m i n s  in suf f ic ien t  
q u a n t i t y  to  m e e t  t h e  needs  for  n o r m a l  g rowth .  T h e r e -  
fore, a n y  conclus ions  r ega rd ing  these  two  v i t a m i n s  m u s t  
a w a i t  f u r t he r  expe r imen t s .  

C o m p a r i n g  the  above  resul ts  w i t h  inves t iga t ions  f rom 
o t h e r  au tho r s  as r ev iewed  by  TRAGER 1, the  r equ i r emen t s  
of t h e  Calliphora l a r v a  for B v i t a m i n s  are  in good agree-  
m e n t  w i t h  those  of  o t h e r  insects .  Espec ia l ly  is th is  t he  
case  for  Drosophila* a n d  Attagenus 3, which  requ i re  all  
t h e  v i t a m i n s  wh ich  p r o v e d  to  be l ikewise essent ia l  for  
n o r m a l  g r o w t h  of  t he  l a r v a  of Calliphora. 
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Zusammen[assung 

L a r v e n  yon  Calliphora erythrocephala w u r d e n  bei  semi-  
syn the t i s che r  Di~ t  aus  Kasein ,  Cholesterol ,  Salzen,  
1-Zystin, V i t a m i n e n  u n d  Wasse r  s ter i l  aufgezogen.  
Die  V e r p u p p u n g  er fo lg te  normal ,  u n d e s  schl i ipf ten  
no rma le  Imagines .  F i i r  ga t e s  W a c h s t u m  sind an Vi ta-  
m i n e n  n o t w e n d i g :  Aneur in ,  R ibof lav in ,  Nikot ins~ure  
o d e r  N iko t in s£u reamid ,  Pan to thens / iu re ,  Adermin ,  Fol-  
siiure, B io t in  und  Cholin,  F i i r  gu tes  W a c h s t u m  und  ffir 
die vol ls t f indige  E n t w i c k l u n g  ben6 t ig t  die L a r v e  ausser-  
d e m  1-Zystin. 
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Modifications dans la figure chromatographique 
des acides amin6s l ibres et des substances f luo- 
rescentes de l 'h6molymphe du Bombgx mori L.~ 

cons~cutives h une paralysie d'origine 
microbienne 

L'Otude  phys io log ique  des para lys ies  d 'o r ig ine  mic ro -  
b ienne  es t  r endue  diffici le pa r  le fa i t  que  l ' on  se t r o u v e  
en face de  complexes  d 'e f fe t s  ind i rec t s  inconnus .  I1 
semble  que  la  n a t u r e  de ces derniers  do ive  ~tre recherchOe 
su r t ou t  avec  l ' a ide  d e l a  pa tho log ic  comparOe. 

C 'es t  dons  cet  o rdre  d'idOes que  nous r a p p o r t o n s  iei 
un  ef fe t  que  nous  avons  observ6 dons le b i l an  des acides  
amin*s  e t  des subs tances  f luorescentes  du sang  au cours  
d ' u n e  para lys ie  provoquOe chez le IOpidopt~re Bombyx 
mori L. p a r  Fac t ion  d ' u n e  bactOrie flachOrigOne, le 
Bacillus cereus var .  alesti TOUMANOFF e t  VAGO 1. 

t C. TOU~tANOFF ct C. VAOO, C. r. Acad. Sci. 283, 1504 (1951). - 
C. Vhoo, C. r. Acad, Agric. 37, 593 (1951). 


