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2000 r p m  for 10 m i n ;  t he  s e r u m  was t h e n  p i p e t t e d  off a n d  
used  for  t es t ing .  

H e m a g g l u t i n a t i o n  t e s t s  were  r u n  as  desc r ibed  b y  
STAVITSKY 5 w i t h  t h e  fol lowing modi f ica t ions .  F o r m a -  
t in ized  r a b b i t  r ed  b lood  cells were used in place  of f resh 
sheep  red b lood  cells. T h e  a n t i g e n  c o m p l e x  was d i lu t ed  so 
as to  give a 1 .25% so lu t ion  of red  b lood cells in s t ead  of t he  
p re sc r ibed  2 .5%.  T h e  sens i t iz ing  a g e n t  was  insul in .  T h e  
d i l u e n t  was  1 :100  n o r m a l  r a b b i t  s e r u m  in 0 .85% sal ine.  
Ser ia l  d i lu t ions  of s e r u m  up  to  1 :5120 were used. All the  
t e s t s  were r u n  a t  r oom t e m p e r a t u r e  and  t he  s e t t l i ng  pa t -  
t e r n s  r e a d  a f t e r  2 h.  Cont ro l  t a n n e d  formal in ized ,  a n d  
p l a i n  fo rmal in ized  r a b b i t  red b lood  cells were t e s t ed  
a g a i n s t  1 :100  n o r m a l  r a b b i t  s e r u m  ( h e m a g g l u t i n a t i o n  
d i luen t )  a n d  w i t h  1 :10  mouse  s e rum f rom each  mouse  
used  in  t h e  e x p e r i m e n t .  

T h e  resu l t s  of these  t e s t s  showed  no d i f ference  b e t w e e n  
K L  t o l e r a n t  a n d  B U B  sens i t ive  mice. Cont ro l s  w i t h  r a b b i t  
s e r u m  were n e g a t i v e  a n d  pos i t ive  r eac t ions  obse rved  w i t h  
mouse  sera  were due  to  a n  a g g l u t i n i n  for r a b b i t  red  cells. 
A n t i b o d i e s  aga in s t  insu l in  were the re fo re  n o t  de t ec t ed  in 
a n y  mouse.  

Blood  sugar  levels of B U B  mice were d e t e r m i n e d  a f t e r  
i n j ec t ing  p l a s m a  of K L  mice  w h i c h  h a d  rece ived  va r ious  
t y p e s  of t r e a t m e n t ,  as i n d i c a t e d  in t h e  Table .  B U B  mice  
were  fas ted  for 3 h, a f t e r  wh ich  a b lood  glucose d e t e r m i n a -  
t i on  was  p e r f o r m e d  to  o b t a i n  a n o r m a l  b lood glucose level.  
Fo l lowing  this ,  t h e  a n i m a l s  were  g iven  food ad  l ib i tum,  
a n d  t e s t  in jec t ions  were g iven.  F o r  t he  t es t s  of b lood sugar ,  
b lood  o b t a i n e d  f rom t h e  o r b i t a l  s inus  was  cen t r i fuged  a t  
2000 r p m  for  10 min.  The  p l a s m a  was t h e n  used for de te r -  
m i n a t i o n  of t he  glucose level  b y  t h e  G lucos t a t  E n z y m e  
Color imete r  m e t h o d .  W h e n  more  t h a n  one a n i m a l  was  
used for a test ,  t h e  va lues  for b lood  glucose levels  were 
averaged .  

As i nd i ca t ed  in t he  Table ,  s e r u m  of K L  mice  in jec ted  
i n to  t h e  t e s t  a n i m a l s  p roduced  a s l igh t  e l eva t i on  of b lood 
glucose. S e r u m  of K L  mice  i n j ec t ed  2 h p rev ious ly  w i t h  

insu l in  p roduced  a lower ing  of t he  b lood  sugar .  P l a s m a  
i n c u b a t e d  w i t h  insu l in  in  v i t r o  a n d  t h e n  in j ec t ed  also 
caused  a fall  in  b lood  sugar .  P l a s m a  of a K L  a n i m a l  ad-  
m i n i s t e r e d  to  a B U B  d id  n o t  p r o t e c t  t he  a n i m a l  f rom t h e  
h y p o g l y c e m i c  effect  of insu l in  i n j ec t ed  later .  

These  d a t a  i nd i ca t e  t h a t  t he  insu l in  to l e rance  of t he  
K L  mice  c a n n o t  be exp la ined  as be ing  due  to a n t i b o d i e s  
to  the  insu l in  a n d  t h a t  w i t h  the  m e t h o d s  used,  no  indica-  
t ion  was found  of b ind ing  of the  insu l in  in a n  i nac t i ve  
fo rm 6. 

Zusammen[assung. Die S e r u m - E i g e n s c h a f t e n  e ines  ge- 
gen  hohe  In su l i ndosen  r e s i s t en t en  Mi tuses t ammes  K L  
w e r d e n  m i t  e i n e m  S t a m m  B U B  vergl ichen,  bei  we l chem 
bere i t s  e ine z e h n f a c h  k le inere  Insu l indos i s  K o n v u l s i o n e n  
v e r u r s a c h t .  Es  h a n d e l t  s ieh n i c h t  u m  e inen  S e r u m f a k t o r  
des  S t a m m e s  KL, de r  die Insu l in res i s t enz  bewi rk t  ode r  
de r  den  S t a m m  B U B  schf i tz t .  Da  ke ine  Ant ikOrper  ge- 
f u n d e n  wurden ,  b l e i b t  die Ursache  der  Res i s tenz  u n a u t -  
gekl/ ir t .  
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The Effect of P h y t o h e m a ~ g l u t i n i n  in v ivo on the 
Mitot ic  Act iv i ty  of the Bone  M a r r o w  Cells  in 

Y o u n g  Rats  

DE VRIES a n d  VAN WE~T 1 used  he te ro logous  h u m a n  
O s e r u m  to  s t i m u l a t e  mi toses  in  b o n e  m a r r o w  cells for  
c h r o m o s o m e  inves t iga t ions ,  p o s t u l a t i n g  t h a t  t he  ac t ion  of 
t h e  s e r u m  m i g h t  be  ana logous  to  h e t e r o - a n t i b o d y  reac-  
t ions .  

P h y t o h e m a g g l u t i n i n  (an e x t r a c t  of t he  red  k i d n e y  b e a n  
Phaseolus vulgaris) in  i ts  ' P '  fo rm is a p r o t e i n  which  agglu-  
t i n a t e s  r ed  b lood  cells a n d  ha s  a mi togen ic  ac t ion  on  w h i t e  
b lood  cells. I t  is c o m m o n l y  u sed  in  cy t ogene t i c  s tud ies  to  
s t i m u l a t e  t h e  t r a n s f o r m a t i o n  of wh i t e  cells in to  b las t - l ike  
fo rms  w h i c h  t h e n  d iv ide  mi to t ica l ly .  Recen t ly ,  HUMBLE ~ 
c l a imed  increased  hemopoies i s  a f t e r  i n j ec t i ng  i t  i n to  
ap las t i c  a n a e m i a  pa t i en t s ,  b u t  FLEMING ~ a n d  RETIEF e t  
at.  4 were  n o t  able  to  con f i rm  this .  

T h e  p r e sen t  i n v e s t i g a t i o n  was  des igned  to  show t h e  
s t i m u l a t i n g  effect  of p h y t o h e m a g g l u t i n i n  ' P '  (Difco) on  
b o n e  m a r r o w  cells of r a t s  of d i f fe ren t  age groups.  

Material and methods. 26 ~¥ is ta r  t y p e  r a t s  in  age g roups  
of 3, 6, a n d  12 weeks, a n d  w i t h  equa l  n u m b e r s  of males  a n d  

females  in  each  group,  were used expe r imen ta l l y .  Com- 
p a r a b l e  g roups  for n u m b e r ,  age, a n d  sex were used as  con-  
t rols .  E a c h  e x p e r i m e n t a l  a n i m a l  rece ived  0.5 mI r econs t i -  
t u t e d  p h y t o h e m a g g l u t i n i n  ' P '  (Difco) i n t r a p e r i t o n e a l l y ,  
fol lowed b y  i m l  of 0 .01% so lu t ion  of 'Colcemid '  (Ciba) 
22 h la ter .  T h e  a n i m a l s  were ki l led a f t e r  51/2 h a n d  a f e m u r  
qu i ck ly  r emoved .  The  u p p e r  a n d  lower  ep iphyses  were cu t  
off a n d  t he  m a r r o w  f lushed  o u t  w i t h  a syr inge  a n d  fine 
needle ,  us ing  0 .8% aqueous  s o d i u m  c i t ra te .  The  v o l u m e  
was m a d e  u p  to 2 ml  a n d  t he  whole  i n c u b a t e d  for 20 min  
a t  37°C. Af te r  c e n t r i f u g a t i o n  a t  500 r p m  t h e  s u p e r n a t a n t  
f luid was  d e c a n t e d  a n d  the  pel le t  of cells d ispersed  b y  
gen t le  s h a k i n g  in the  r e m a i n i n g  fluid. F ixa t i ve ,  2 ml  of a 
3: 1 e t h y l  a lcohol /ace t ic  acid m i x t u r e ,  was  added  d rop  b y  
d r o p  d o w n  t h e  side of t h e  t u b e  w i t h  gen t le  a g i t a t i o n  be-  
t w e e n  drops.  T h e  suspens ion  was  re f r ige ra ted  for  I/2 h a t  

G. F. DE VRIES and J. J. VAN WENT, Stain Technol. 53, 39 (1964). 
2 j .  G. HU~tBLE, Lancet 1964 i, 1345. 
3 A. F. FLE.~tI~G, Lancet 196d if, 647. 
4 F. P. RETIEF, H. P. ~VASSERMAN, arid N. G. HOFMEYER, Lancet 

1964 ii~ 1344. 



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 ed  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 ed  
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 ro 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  
mar ro 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  sy s t em 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.  
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