
528 Br6ves communications - Kurze Mitteilungen EXPRRIENTIA XXI/9 

4°C, recentr i fuged,  and the  cells r e suspended  in f lesh  
f ixa t ive  before making  slide p repa ra t ions  by  the  m e t h o d  
of BISHUN e t  al. ~ for h u m a n  cells. 

Results. Mitotic indices were ca lcula ted  for each cul ture  
as t he  percentage  of cells w i th  visible ch romosomes  per  
500 ceils counted,  The indices for  each age group were 
averaged and  the  averages  for  the  e x p e r i m e n t a l  and  con- 
t rol  animals  compared .  The average  mi to t ic  index  of the  
3-week-old animals  t r e a t e d  wi th  p h y t o h e m a g g l u t i n i n  'P '  
was 9.8 as compared  wi th  2.1 in the  contro ls ;  t h a t  of 6- 
week-old animals  was 6.0 as compared  wi th  1.7 in the  con- 
trols;  and t h a t  of 12-week-old an imals  8.9 as compa red  
wi th  6.3 in t he  controls  (Table). 

The average  mi to t ic  index  in each of the  two  younger  
groups  was cons ide rab ly  h igher  (about  four  t imes) t h a n  

t h a t  of t h e  u n t r e a t e d  cont ro l  an imals  of comparab le  ages, 
while t h a t  of the  older  an imals  was n o t  apprec iab ly  d i g  
Ie ren t  in t he  t r e a t e d  and  u n t r e a t e d  animals .  The  n u m b e r s  
are too few for s ta t i s t i ca l  analysis.  There  is no clear  s e x  

difference a p p a r e n t  excep t  p e r h a p s  in t he  older  t r e a t e d  
females,  four of which  showed m a r k e d l y  h igher  mi to t ic  
r a tes  t h a n  d id  the  males  of the i r  subgroup.  

There  does seem to be a def ini te  increase in the  mi to t ic  
ra tes  for t he  younger  animals .  This  m i g h t  be due to  a more  
suscept ible  ma r r o w  in these  groups  t h a n  in the  older  
animals .  If  th is  is so i t  m igh t  be possible to increase bone  
ma r r o w  ac t iv i ty  in young  individuals  b y  p h y t o h e m a g g l u -  
t in in  in jec t ions  while imposs ible  in older  individuals .  

This  s t u d y  is being e x t e n d e d  to  cover  a larger n u m b e r  
and  grea te r  age range  of rats ,  and  also of o the r  animals ,  
to see if the  ac t ion  is s imilar  in o the r  species ~. 

Mitotic indices of control (C.) and experimental (Exp.} rats at 3, 6, 
and 12 weeks of age 

Age 3 weeks 6 weeks 12 weeks 

Females 

Males 

Average m i t o t i c  

indices 

C. Exp. C. Exp. C. Exp. 

3 24 2 13 3 15 
2 6 2 9 7 14 
2 10 3 7 8 10 
- - 1 3 12 15 
- - 0 5 5 6 

2 8 l 5 2 5 
2 1 2 3 15 7 
2 10 1 2 4 6 
- - 3 5 3 7 

. . . . . . . .  2 5 4 4 

2.1 9.8 1.7 6.0 6.3 8.9 

Rdsumd, Chez des ra ts  (mgdes e t  femelles auxquels  on a 
adminis t r6  de la p h y t o h 6 m a g g t u t i n i n e  P (Difco) p a r  vole 
in t rap6r i ton ienne ,  l ' ac t iv i t6  mi to t ique  darts les cellules de 
la moelle des os a 6t6 n o t a b l e m e n t  plus g rande  5. l '~ge de 
t rois  e t  six semaines  qu'5. l'g~ge de douze  semaines  (par 
eompara i son  avec les a n i m a u x  de contr6Ie).  
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N e u r o s e c r e t o r y  C e l l s  i n  Artemia  salina L. 

I t  is well known  t h a t  physiological ly  act ive subs tances  
are p roduced  b y  the  neurosec re to ry  cells located th rough-  
ou t  the  nervous  s y s t e m  of c rus t aceansL  These  neuro-  
secre tory  cells are d i s t r ibu ted  as d i s t inc t  groups  a t  least  in 
the  eye s ta lk  and  the  brain.  Re la t ive ly  l i t t le is k n o w n  
abou t  the  neurosecre to ry  sy s t em of anos t r aeans  2,3, a 
pr imi t ive  g roup  of c rus taceans .  By  ana logy  wi th  w h a t  
ob ta ins  in m a n y  o the r  c rus taceans  the  neurosecre to ry  or-  
gans of which  have  been recen t ly  inves t iga ted ,  control  of 
m a n y  metabol ic  processes in t he  Anos t r aca  m a y  be ex-  
pec ted  to  be unde r  hormona l  cont ro l  or ig ina t ing  in the  
neurosecre to ry  cells. 

W i t h  th i s  end  in view, we have  s tud ied  Artemia col- 
lected f rom the  S a m b h a r  sa l t  lake, R a j a s t h a n .  The neuro-  
secre tory  groups  of cells have  been ident i f ied  by  using the  
G6m6ri technique,  Large  neurosec re to ry  cells are seen in 
c lusters  in the  supraoesophagea l  gangl ion and  in the  eye 
stalk. Based on the  shape,  presence  or absence  of vacuoles  
in the  cy top l a sm and on the  na tu r e  of secret ion,  the  neuro-  
secre tory  ceils m a y  be classified into th ree  groups.  One 
type  of cell is large (15-20 #), oval in shape  wi th  vacuo-  
lated cy top lasm and  large nuclei  (Figure 1). The cy top l a sm 

of these  ceils is basophi l ic  wi th  t he  Nissl subs t ance  
zonated.  The nuclear  m e m b r a n e  also s ta ins  basophil ic ,  bu t  
t he  nuc leop lasm is acidophil ic.  Some of these  ceils show 
large axons.  The sec re to ry  granules  occur  in aggregates  in 
the  nucleus and  also outs ide  the  Nissl zone. The  second 
t y p e  of cell (Figure 1) is re la t ively  small  (8 12 /,) wi th  
l i t t le c y t o p l a s m  and  large spher ical  nuclei.  These are 
w i t h o u t  axons.  ~Vhile s imula t ing  the  large cells in the  
secre tory  granules,  these  cells also show per inuc lear  con- 
cen t r a t i on  of neurosecre to ry  granules.  No t r ac t  f rom these  
is t raceable  in to  t he  eye stalk.  Both  these  types  of cells 
are  seen in the  supraoesophagea l  ganglion.  A th i rd  t y p e  is 
p re sen t  in t h e  X - o r g a n  of t he  eye s ta lk  (Figure 2). These  
cells are smal l  (3-5 #) and  form grape-l ike c lusters  w i th  
prac t ica l ly  no cy top lasm.  

l O. 13. CARLISLE and F. G. W. KNOWLES, Endocrine Control in 
Crustaceans (Univ. Press, Cambridge 1959). 

.2 j .  H. LOCKKEAD and R. RESNER, Proe. 15th Int. Cong. Zool. ,1, 
397 (1958). 
M. MENON, Neurosecretory System o/ Streptocephalus sp. (Ano- 
straca: Branchiopoda). Neurosecretion, Mere. Soe. Endoerin. (Eds. 
H. HELLER and R. B. CLANK; Aead. Press, London 1962), p. 4:11. 



15, IX. 1965 Brevi comunicazioni - Brief Reports 529 

n0 

I I 
20/* 

nb na 

Fig. i. Horizontal section of the supraoesophageal ganglion of 
Artemia showing large neuroseeretory cells (ha) and small cells (nb), 

G6m6ri, 

Fig. 2. Horizontal section of the eye-stalk in the region of the X- 
organ of ATtemia showing the third type of neuroseeretory cells 

(he), G6mgri. 

Release  of g ranu les  a p p e a r s  to  t a k e  place b o t h  t h r o u g h  
the  cell m e m b r a n e  an d  b y  a x o n  t r a n s p o r t .  In  the  midd le  
of the  b r a i n  ven t r a l ly ,  t h e r e  is a deep ly  s t a i n i n g  region re- 
ce iv ing a x o n s  f rom t h e  large cells desc r ibed  above .  Th i s  
is p r o b a b l y  a s to rage  o rgan  like t h e  Y-o rgan  of t h e  eye 
s t a lk  of decapod  crus tacea .  

The  s t u d y  of neurosec re t ion  in Artemia would  seem to  
offer  a new an d  p ro f i t ab le  a p p r o a c h  to  m a n y  p r o b l e m s  of 
i t s  phys io logy  an d  ecology. Since t h i s  race  of Artemia of 
S a m b h a r  lake is p a r t h en o g en e t i c ,  t he  r e l a t i on  of t h e i r  
neu rosec re to ry  ac t iv i t i es  to  t he i r  r e p r o d u c t i o n  ra ises  p r o b -  
lems of u n u s u a l  in te res t .  W o r k  on  these  l ines is in progress .  

Zusammenfassung, Mit  d e r  G6mOri -Technik  w u r d e n  bei  
Artemia drei  T y p e n  neurosek re to r i sche r  Zellen nachgewie-  
sen. I m  G e h i r n  s ind grosse, ovale  Zellen m i t  vakuol i s ie r -  
tern C y t o p l a s m a  v o r h a n d e n ,  yon  d e n e n  einige grosse 
Axone  bes i tzen .  Der  2. T y p u s  is t  k le iner  u n d  weist  ke ine  
z u m  Augens t i e l  I i i h renden  For t s / i t ze  auf.  Der  3. T y p u s  
l iegt  als t r a u b e n f 6 r m i g e  G r u p p e n  yon  Zellen im X - O r g a n  
des Augenst ie ls .  W a h r s c h e i n l i c h  ist  v e n t r a l  a m  Geh i rn  ein 
D e p o t o r g a n  f/ir das  Sekre t  des  1. Typus  v o r h a n d e n .  Die 
B e z i e h u n g  dieser  Zel len zur  p a r t h e n o g e n e t i s c h e n  V e r m e h -  
r u n g  de r  A r t  wi rd  u n t e r s u c h t .  

I. C. BAIO a n d  L. S. RAMASWAm 

Department o/Zoology, University of Rajasthan, Jaipur 
(India}, February 2.1, 1965. 

I m m u n o e l e c t r o p h o r e t i c  C h a r a c t e r i s t i c s  of  
P l a s m a  f r o m  Rats  w i t h  Adjuvant  Arthr i t i s  

A d j u v a n t  a r t h r i t i s  in r a t s  is an e x p e r i m e n t a l  s y n d r o m e  
which  can  be pa r t i a l ly  or comple t e ly  i n h i b i t e d  b y  t r ea t -  
m e n t  w i t h  va r ious  a n t i - i n f l a m m a t o r y  agen t s  ~. There  are 
c u r r e n t l y  no r epo r t s  in the  l i t e r a t u r e  p e r t a i n i n g  to a l t e ra -  
t ions  in p l a s m a  i m m u n o e l e c t r o p h o r e t i c  p a t t e r n s  of a r t h r i -  
t ic  ra ts ,  n o r  of t he  in f luence  of a n t i - i n f l a m m a t o r y  agen t s  
on  these  p a t t e r n s .  I n  th i s  c o m m u n i c a t i o n ,  the  i m m u n o -  
e l ec t rophore t i c  cha rac t e r i s t i c s  of p l a s m a  f rom b o t h  
t r e a t e d  a n d  n o n - t r e a t e d  a d j u v a n t - i n j e c t e d  r a t s  are  re- 
po r t ed .  

A t o t a l  of 27 male  a lb ino  rats ,  de r ived  f rom the  \Vis ta r  
s t ra in ,  were used in th i s  e x p e r i m e n t .  G r o u p  I (9 ra ts)  re- 
ce ived  a n  i n t r a d e r m a l  in j ec t ion  in the  mid- ta i l  region of 
0.8 m g  hea t -k i l l ed  3.Iycobacterium butyricum in 0.1 ml 
m i n e r a l  oil ;  G r o u p  l I  (9 ra ts )  received the  s ame  bu t  were 
i n j ec t ed  da i ly  w i t h  10 m g / k g  hyd roco r t i sone  ace t a t e  
(Hydro -Adreson ,  Organon)  subcu t aneous ly ,  s t a r t i n g  on 
t he  d a y  of a d j u v a n t  i n j ec t ion ;  G r o u p  I I I  (9 ra ts)  received 
0.1 ml  of m i n e r a l  oil only.  21 days  a f t e r  a d j u v a n t  in jec-  
t ion ,  all an ima l s  were a n a e s t h e t i z e d  wi th  e ther ,  and  blood 
was o b t a i n e d  b y  h e a r t  p u n c t u r e  w i t h  hepa r in i zed  syr-  
inges. P l a s m a s  were s e p a r a t e d  b y  cen t r i f uga t i on  and  
s to red  a t  20°C un t i l  use. 

An t i s e r a  were o b t a i n e d  b y  i i n m u n i z a t i o n  of r a b b i t s  
w i t h  a 1:1 suspens ion  of se rum from n o r m a l  r a t s  and  
comple t e  F r e u n d ' s  a d j u v a n t .  The  i m m u n i z a t i o n  schedule  
i nvo lved  i n t r a m u s c u l a r  i n j ec t ion  of 0.4 ml  of the  suspen-  
s ion t h e  f i rs t  week  a n d  0.6 ml  suspens ion  for  e ach  of t h e  
succeed ing  3 weeks. R a b b i t s  were bled 10 days  a f t e r  t he  

las t  in jec t ion  a n d  the  s e p a r a t e d  a n t i s e r a  were s to red  a t  
20°C unt i l  use. 
A m i c r o - i m m u n o e l e c t r o p h o r e t i c  p rocedure ,  us ing  micro-  

scope slides an d  an  a p p a r a t u s  des igned  b y  Wiv:Mtc2 was 
used. A c o n s t a n t  c u r r e n t  of 30 m A  per  slide a t  10°C was 
employed ,  anti  t he  d u r a t i o n  t)f e lec t rophores i s  was 45 min .  
After  e lec t rophores is ,  an t i s e r a  grooves  were filled a n d  t h e  
sl ides were a l lowed to  set  for 36 h in a mois t  c h a m b e r  a t  
room t e m p e r a t u r e .  Fol luwing the  w as h i n g  a n d  d r y i n g  
procedures ,  t he  slides were s t a ined  w i th  Ponceau  S. 

Dur ing  t h e  second an d  t h i r d  weeks a f t e r  a d j u v a n t  in- 
jec t ion ,  7 o u t  of 9 a n i m a l s  in G r o u p  I deve loped  mi ld  to  
v e r y  severe  a r th r i t i s .  T h e  s y m p t o m s  inc luded  swell ing of 
t h e  j o in t s  of t h e  legs, n o d u l a r  lesions on  t h e  e x t e r n a l  ears, 
an d  ex t ens ive  necro t ic  a reas  on  t h e  tail .  Animals  wh ich  
were treatecl  w i th  h y d ro co r t i s o n e  h ad  no  jo in t  swell ing or 
gross m a n i f e s t a t i o n s  of a r th r i t i s ,  th: ,  ea r  lesions were ab-  
sent ,  an d  t h e  ta i l  lesions were less severe  t h a n  those  of the  
u n t r e a t e d  an imals ,  

Typ ica l  i m m u n o e l e c t r o p h o r e t i c  p a t t e r n s  of p l a smas  
f rom a n i m a l s  of the  th ree  g roups  are  s h o w n  in the  Figure.  
P a t t e r n s  f rom a n i m a l s  of t h e  veh ic le -con t ro l  g roup  h ad  a 
m i n i m u m  of one r a t h e r  b r o a d  b a n d  for a lbumin ,  two e-1 
g lycopro te ins ,  a p r o m i n e n t  a-2 pro te in ,  one r a t h e r  long 
a n d  dense  / / -globulin l ine nea r  t h e  a n t i s e r u m  groove an d  
a n o t h e r  s h o r t e r  an d  f iner  one nea re r  the  e lec t rophore t i c  
axis,  an d  a ve ry  fa in t  , , -globulin p rec ip i t in  line. P a t t e r n s  

i B. B. NEWBOiILD, Brit. J. Pharmacol. Chemother. 21, 127 (19631. 
R. J. WI~ME, Clin. chim. Aeta 4, 317 (1959}. 


