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since i t  occurs  before the  onse t  of t he  dorsal  roo t  po t en t i a l  
t h a t  can  be evoked f rom the  red  nucleus.  

Record ing  of the  ext racel tu lar  field po ten t i a l  t h a t  is 
evoked  in the  spinal  cord f rom t h e  red  nucleus  shows  a 
monosynap t i c  focal po ten t ia l  in R e x e d ' s  layer  VI  and  VII ,  
which indicates  t h a t  the  rubrosp ina t  t r a c t  has  mono-  
synap t ic  connect ions  wi th  neurones  in th i s  region. This  is 
i l lus t ra ted in Figure 2 by  the  left  records  showing a maxi -  
mal  monosynap t i c  focal po ten t i a l  a t  a d e p t h  of 2.5-2.6 
mm. For  compar i son  it is shown in t he  cor responding  
r ight  records  t h a t  the  focal po ten t i a l  evoked m o n o s y n a p -  
t ically f rom group I muscle  a f fe ren ts  is m a x i m a l  a t  a 
dep th  of 2.2 mm,  which is in t he  i n t e r m e d i a t e  nucleus  in 
layer  VI ~. E x t r a -  and  in t racel lu lar  record ing  f rom in ter -  
neurones  in the  dorsal  horn  and  i n t e r m e d i a t e  region has  
revealed  exc i t a to ry  ac t ion  f rom the  red  nucleus  on in ter -  
neurones  m o n o s y n a p t i c a l l y  ac t iva t ed  b y  Ia  or  Ib  afferents .  
A m o n g  the  in te rneurones  ac t i va t ed  f rom the  F R A ,  two  
types  are found  : some in t e rneu rones  are faci l i ta ted,  o thers  
are inh ib i ted  f rom the  rubrosp ina l  t ract .  I n  layer  VI I ,  
ven t ra l  to the  i n t e rmed ia t e  nucleus,  in t e rneurones  are 
found  t h a t  can  be exc i ted  f rom the  red nucleus  b u t  no t  
f rom p r i m a r y  afferents .  I t  does no t  seem likely t h a t  the  
s t rong  exc i t a to ry  ac t ion  t h a t  is evoked  f rom the  rubro-  
sp ina l  t r a c t  in f lexor  mo toneu rones  can be expla ined  by  
the  exc i t a t ion  of in t e rneurones  in reflex p a t h w a y s .  I t  is 

more  l ikely t h a t  f lexor exc i ta t ion  is me d i a t e d  via  those  
in t e rneurones  in layer  V I I  t h a t  are ac t iva ted  f rom the  
rubrosp ina l  t r a c t  b u t  no t  f rom p r i m a r y  afferents .  

The i m p o r t a n c e  of t h e  suprasp ina l  con t ro l  of t r ans -  
mission in reflex p a t h w a y s  for m o t o r  regula t ion  is e m p h a -  
sized b y  the  f inding t h a t  faci l i ta t ion t h r o u g h  exc i t a to ry  
ac t ion  on in te rneurones  of reflex p a t h s  can be evoked  
b o t h  f rom the  cor t icospinal  and  rubrosp ina l  t rac ts .  I t  is 
pos tu l a t ed  t h a t  t he  rubrosp ina l  ac t ion  is governed  f rom 
cerebel lum. 

Rdsumd. La s t imu la t ion  du Noyau  Rouge  a pour  effet  
une  fac i l i ta t ion des in t e rneurons  intercal6s  en t re  des af- 
f f r ences  p r imai res  e t  les m o t o n e u r o n s  e t  p r o v o q u e  darts 
les m o t o n e u r o n s  des po ten t i e l s  p o s t s y n a p t i q u e s  b i synap-  
t iques .  
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T e s t s  for an A n t i - I n s u l i n  F a c t o r  in the  P l a s m a  
of I n s u l i n - T o l e r a n t  Mice  

Mice of t he  selected inbred  KLC57 Black s t r a in  can 
to le ra te  f rom 200 to  500 uni ts  of insul in  w i t h o u t  convuls-  
ing, whi le  mice  of the  B U B  s t ra in  convulse  w i t h  m u c h  
smal ler  amoun t s ,  usually 20 un i t s  or l e s s l - h  In  a pre l imi-  Insulin 
n a r y  s tudy ,  ~NEDECOR 4 found t h a t  se rum f rom mice of control 
t he  t o l e r an t  s t ra in  mixed  wi th  insulin in v i t ro  p roduced  a 
lowering of t he  blood sugar  w h e n  in jec ted  in to  a non-  
t o l e r a n t  mouse,  tZurther s t u d y  of t he  to le ran t  and  non-  
t o l e r a n t  s t ra ins  was  u n d e r t a k e n  to see if d i f ferences  be-  Plasma 
tween  the  s t ra ins  could be de t ec t ed  in hemagg lu t i na t i on  control 
reac t ions  as an indica t ion  of possible  an t ibodies  to  insulin,  
and  to  de te rmine ,  b y  means  of b ioassay,  insul in a c t i v i t y  
a f te r  c o n t a c t  of t he  insulin wi th  se rum of t o l e r an t  an imals  
in v ivo  and  in vi t ro .  Test A 

K L  and  B U B  s t ra ins  of  mice were  der ived  f rom insul in 
t o l e r an t  and  insulin sens i t ive  s t ra ins  a t  Brown Un ive r s i t y  
and  have  been  m a i n t a i n e d  as inbred  s t ra ins  a t  t he  Uni-  
ve r s i ty  of Rhode  Is land  since 1960. The mice were main-  Test B 
t a ined  in special  an imal  quar te r s  a t  77°F,  50% humid i ty ,  
and  12 h of l ight  per  day.  Pur ina  L a b o r a t o r y  Chow and  
water  were avai lable  ad  l ibi tum.  E a c h  K L  animal  was  
tes ted  a t  40 days  of age w i t h  200 uni ts  of insulin (except  Test C 
in Groups  B and  C, Table) ;  surv iv ing  animals  were used 
for ma t ings  and  expe r imen t s .  All insul in used  was  I le t in  
(Lilly) purchased  as U 40 or U 500 prepara t ions .  All injec- 
t ions  were in t raper i tonea l .  All t es t s  were run  be tween  
9 p .m.  and  3 a .m. A to ta l  of 28 K L  and  38 B U B  mice was  
used. 

For  hemagg lu t ina t ion  tes ts ,  b lood ob ta ined  f rom the  
sub-orbi ta l  sinus by  means  of a capi l la ry  p ipe t t e  was  al- 
lowed to  r emain  a t  room t e m p e r a t u r e  un t i l  c lo t t ing  began  
and  was t h e n  ref r igera ted  for 18-20 h. The  blood clot  was 
r emoved  and  the  p lasma  remain ing  was cen t r i fuged  at  

In vivo assay 

Test Description of Number Time after Bloodsugar 
injections of BUB injection, (average) 

animals rain mg% 

10 U insulin 2 0 125 
20 31 
40 20 
70 15 
110 moribund 

0.5 ml KL plasma 2 0 100 
20 125 
40 125 
70 125 
110 125 

0.5 ml plasma of KL 4 0 120 
mice injected with 25 40 
40 U insulin 2 h 50 dead 
previously 

0.5 ml KL plasma; 3 0 120 
challenge with 10 U 35 40 
insulin 5 rain 60 20 
later 90 dead 

0.5 ml KL plasma 3 0 100 
treated with 10 U 20 40 
insulin in vitro for 45 40 
10 rain 75 20 

115 dead 
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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  
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