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Gas t r i c  juice v o l u m e  and  gas t r ic  juice v o l u m e / 1 0 0 g  1~ 
are i nd i ca t ed  in F igure  1. P e a k  responses  were o b t a i n e d  
wit l l  1000.0 vg /kg  doses of ICI-50123 a n d  are s ign i f i can t ly  
d i f fe ren t  f rom inj ec ted con t ro l  r a t s  (p < 0.001). I nc rea s ing  
t he  dose 3-fold d id  no t  increase  t he  response.  Acidi ty ,  
t o t a l  ac id i ty  a n d  acid o u t p u t  are ind ica t ed  in F igure  2. 
P e a k  responses  were  o b t a i n e d  for these  3 p a r a m e t e r s  
w i t h  doses of 1000.0 ~xg/kg a n d  are s ign i f ican t ly  d i f fe ren t  
f rom in jec ted  con t ro l  r a t s  (p < 0.001). Inc reas ing  t h e  
dose 3-fold depressed  s l ight ly  acid p roduc t ion .  Gas t r ic  
juice p H  (Figure 2) in  con t ro l  r a t s  was 1.67 U. Th i s  fell 
t o  p H  1.35 a t  a dose of 1000.0 [xg/kg ICI-50123 (p < 0.05). 
I nc rea s ing  t he  dose 3-fold did  no t  s t a t i s t i ca l ly  increase  
t he  response.  

The  d a t a  p r e sen t ed  in th i s  r epo r t  i nd i ca t e  t h a t  ICI-  
50123 is a powerfu l  s t i m u l a n t  of Shay  r a t  gas t r ic  secre t ion  
p roduc ing  m a x i m a l  vo lume  a n d  acid o u t p u t s  w i t h  a dose 
of 1000.0 ~xg/kg s.c. Th i s  dose is far  g rea t e r  t h a n  t h a t  
requ i red  to  p roduce  m a x i m a l  s t i m u l a t i o n  in m a n  1, dog s 
and  ca t  s , a n d  is rough ly  para l le l  to  t he  response  to 
h i s t a m i n e  9. M a x i m a l  gas t r ic  juice volume,  vo lume/100  g 
and  acid o u t p u t  i nduced  b y  ICI-50123 (Figures 1 a n d  2) 
are  a p p r o x i m a t e l y  s imi la r  to  d a t a  o b t a i n e d  in Shay  r a t s  
u n d e r  m a x i m a l  s t i m u l a t i o n  w i t h  h i s t a m i n e  a n d  insul in-  
induced  h y p o g l y c e m i a  9,1~. 

Large  doses of hog  gas t r in  g iven  i.v. h a v e  been  s h o w n  
to  depress  acid gas t r ic  secretionlS.  As can  be  seen f rom 
th i s  r e p o r t  s u p r a m a x i m a l  doses of ICI-50123 a l t h o u g h  
n o t  in f luenc ing  gas t r ic  juice v o l u m e  (Figure 1), m i n i m a l l y  
depress  ac idi ty ,  t o t a l  ac id i ty  and  acid o u t p u t  (Figure 2); 
p va lues  are no t  s ign i f ican t  14. 

Zusammenfassung. An m/~nnl ichen R a t t e n  w u r d e n  n a c h  
2 h P y l o r u s l i g a t u r  Magensa f tmenge ,  Vo lumen /100  g K6r-  
pergewicht ,  pH,  Azidit / i t ,  ge samte  Azidi t / i t  u n d  S/iure- 
p r o d u k t i o n  b e s t i m m t  und  als F u n k t i o n  yon  ICI-50123 
s tud ie r t .  E ine  m a x i m a l e  S t i m u l a t i o n  erfolgte  bei  e iner  
Dos ie rung  yon  1000.0 g /kg s.c. E ine  A b n a h m e  der  S/iure- 
p r o d u k t i o n  zeigte sich bei  s u p r a m a x i m a l e r  Dosis. 
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Body Weight and Organ Sizes in Warmth-Adapted and in Cold-Adapted, Hibernating Golden 
Hamsters 

W h e n  i n v e s t i g a t i n g  h i b e r n a t i o n  u n d e r  l a b o r a t o r y  con- 
di t ions,  one should  real ize t h a t  the  an i m a l s  s tud ied  are  
no t  on ly  p r e p a r e d  for and  changed  b y  t he  l e tha rgy ,  b u t  
t h a t  t h e y  are  also a d a p t e d  to  cold and  to t he  p reva i l i ng  
l i g h t - d a r k  r h y t h m  as well  as be ing  sub jec t ed  to  seasonal  
f luc tua t ions .  The  inf luence  of t he  l i g h t - d a r k  r h y t h m  a n d  
of t he  season can  be  e l imina t ed  b y  t he  i n t r o d u c t i o n  of 
s t r i c t ly  pa i red  obs e r va t i ons  on  h i b e r n a t i n g  and  con t ro l  
ind iv idua ls .  A s u b t r a c t i o n  of t h e  resul t s  o b t a i n e d  in b o t h  
an ima l s  of a pa i r  will  yield i n f o r m a t i o n  p e r t a i n i n g  d i rec t ly  
to  cold a d a p t a t i o n - h i b e r n a t i o n ,  p r e s u m i n g  t h a t  season  
a n d  l i g h t - d a r k  r h y t h m  inf luence  t he  h i b e r n a t i n g  h a m s t e r  
a n d  i ts  con t ro l  in t he  same way.  

Here,  t he  obse rva t i ons  will be  repor ted ,  done  on  b o d y  
we igh t  a n d  o rgan  sizes in golden h a m s t e r s  which  were 
k e p t  on  h i b e r n a t i o n  in a l ong - t e rm  expe r imen t .  These  
d a t a  were c o m p a r e d  w i t h  those  o b t a i n e d  in a d e q u a t e  
controls .  

Material and methods. The  m a t e r i a l  a n d  t h e  p rocedure  
h a v e  a l r eady  been  p u b l i s h e d  p rev ious ly  (SMIT-VIs a n d  
AKKERMAN-BELLAART1). M e a s u r e m e n t s  of t he  fol lowing 
o rgan  we igh t s  were pe r fo rmed :  testes,  k idneys ,  adrenals ,  
spleen, p a n c r e a s  (af ter  f i xa t ion  in Bou in  for 24 h), l iver,  
h e a r t  (opened,  r insed  a n d  b lo t ted) ,  lungs, i n t e r s c a p u l a r  
b r o w n  adipose  tissue, sk in  and  femora.  T he  femora  were 
inc luded  because  t h e y  c o n s t i t u t e  a p a r t  of the  b o d y  
bea r ing  no  r e l a t i on  to t h e r m o r e g u l a t o r y  processes.  The  
resu l t s  of t h e  weighings  are l i s ted  in Tab le  I. In  o rder  
to  s t u d y  t h e  ad r ena l  cor tex  a n d  medu l l a  separa te ly ,  t h e i r  

p ropo r t i ons  in t h e  t o t a l  ad rena l  we igh t  h a v e  been  approx i -  
m a t e d  b y  d e t e r m i n i n g  h i s t ome t r i c a l l y  t h e i r  respec t ive  
volumes ,  a s s u m i n g  t h a t  t he  2 t i ssues  do no t  differ  in  
specific g rav i ty .  The  v o l u m e  m e a s u r e m e n t s  of t he  2 
ad rena l s  h a v e  b e e n  t r e a t e d  separa te ly ,  because  t h e y  h a d  
been  f ixed in d i f fe ren t  f ixa t ives :  lef t  g l and  in Susa a n d  
r i gh t  g land  in Or th ' s ,  and,  therefore ,  a d i f fe ren t  sh r inkage  
m a y  t ake  place.  The  ave rage  q u o t i e n t  w e i g h t / v o l u m e  
a m o u n t e d  to 2.06 for t he  left  a n d  2.45 for the  r i gh t  adrenal ,  
d e m o n s t r a t i n g  a h ighe r  degree  of sh r inkage  in the  O r t h  
f ixa t ive .  The  resu l t s  of t h e  vo lume  m e a s u r e m e n t s  are  
g iven  in Tab le  I. 

W i t h  r ega rd  to  t he  e v a l u a t i o n  of t he  da ta ,  i t  is of 
i m p o r t a n c e  t h a t  I~OBINSON a n d  WILBER 2 found  a close 
cor re la t ion  b e t w e e n  the  b o d y  we igh t  on  t he  one h a n d  
and  t he  weigh ts  of some o rgans  on  t h e  o ther .  Based  on  
th i s  obse rva t i on  t he  a s s u m p t i o n  m a y  be  m a d e  t h a t  if 
t he re  h a d  been  differences  be tween  t he  weights  of t he  
var ious  o rgans  of one  h a m s t e r  pa i r  a t  t he  s t a r t  of t he  
e x p e r i m e n t  (bo th  h a v i n g  t h e  same b o d y  we igh t  then! ) ,  
these  differences  can  be cons idered  to  be  samples  of a 
d i s t r i b u t i o n  w i t h  a m e a n  v a l u e  of zero. If ,  a t  t he  end  of 
the  expe r imen t ,  such  a d i s t r i b u t i o n  of differences in  

1 j .  H. SMIT-VIs and M. A. AKKERMAN-BELLAART, Experientia 
23, 844 (1967). 

2 p. F. ROBINSON and C. G. WILBER, Anat. Ree. ld7, 1 (1961). 
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Table I. Mean values of the absolute body weights and the absolute organ weights and/or volumes of the cold-exposed golden hamsters 
and their warmth-adapted controls 

Weight (rag) Volume (V3) 

Hibernating Control Hibernating Control 

Body 75.5 4- 2.0 74.2 ~ 2.2 
Liver 3,180 J_ 106 2,838 4- 103 
Lungs 668 -4- 24 484 • 16 
Kidneys 1,023 4- 20 783 4- 21 
Heart 482 4- 15 418 4- 11 
Pancreas 396 • 13 340 4- 9 
Brown adipose tissue 233 4- 11 181 4- 8 
Skin 13,016 • 445 12,732 4- 404 
Testes 768 4- 92 743 4- 67 
Spleen 87.8 4- 3.4 69.5 ~2 4.2 
Femora 580 • 18 560 4- 19 
Adrenals 18.4 • 0.9 16.7 4- 0.6 
Left adrenal 9.78 4- 0.50 8.99 4- 0.38 
Right adrenal 8.60 4- 0.39 7.74 • 0.29 
Left adrenal cortex 
Right adrenal cortex 
Left adrenal medulla 
Right adrenal medulla 

4.92 i 0.23 4.22 7 0.12 
3.37 ~ 0.10 3.17 j_ 0.10 
4.46 i 0.22 3.78 i 0.12 
3.06 • 0.09 2.86 4- 0.10 
0.46 ~ 0.02 0.44 2L 0.01 
0.31 4- 0.01 0.31 4- 0.01 

Table II. Mean differences between the cold-exposed, hibernating 
hamsters, expressed as percentages of the mean values in the 
warmth-adapted hamsters 

Weight Volume 

% dif- signifi- % dif- signifi- 
ference cance ference cance 

Body + 2 -- 
Liver + 12 0.01 
Lungs -t- 38 0.001 
Kidneys + 31 0.001 
Heart + 15 0.001 
Pancreas + 16 0.001 
Brown adipose tissue 4 29 0.001 
Skin + 2 - 
Testes + 3 
Spleen + 26 0.01 
I"emora + 3 - 
Adrenals + 10 0.01 
Left adrenal + 9 0.01 
Right adrenal + 11 0.01 
Left adrenal cortex 
Right adrenal cortex 
Left adrenal medulla 
Right adrenal medulla 

+ 17 0.01 
+ 6 0.10 
+ 18 0.01 
+ 7 0.10 
+ 5 
+ 1 

+ means increase in the cold-exposed hamsters. 

o r g a n  w e i g h t s  of a h a m s t e r  pa i r  is n o t  found ,  t h i s  m u s t  
be due  to  cold- a n d / o r  h i b e r n a t i o n - a d a p t a t i o n .  T h e  dif- 
fe rences  in o r g a n  w e i g h t s  p r o  h a m s t e r  p a i r  we re  s t a t i s t i -  
cal ly  e v a l u a t e d  b y  ca l cu la t ing  t h e  (100 -- e) conf idence  
i n t e r v a l  of t h e  m e a n  of  t he se  d i f fe rences  for  each  p a r -  
a m e t e r  i nves t i ga t ed ,  u s i n g  the  S t u d e n t  d i s t r i b u t i o n .  
T a b l e  I I  g ives  t h e  m e a n  di f ferences ,  e x p r e s s e d  as  per -  
c en t ages  of t h e  m e a n  v a l u e s  in t h e  w a r m t h - a d a p t e d  
h a m s t e r s .  

Results and discussion. T h e  c o n s e n s u s  is t h a t  t h e  golden  
h a m s t e r  s h o w s  a decrease  in b o d y  w e i g h t  in t h e  pe r iod  
p r io r  to  h i b e r n a t i o n .  R a t h e r  u n e x p e c t e d l y ,  h o w e v e r ,  t h e  

c on t r o l  h a m s t e r s  also s h o w e d  a decrease  in b o d y  w e i g h t  
t h a t  was ,  on  average ,  e q u a l  to  t h e  o b s e r v e d  d r o p  in b o d y  
w e i g h t  in t h e  c o l d - e x p o s e d  h a m s t e r s .  Th i s  s i m i l a r i t y  m a y  
be  due  to  a d a p t a t i o n  to  t h e  s a m e  l i g h t - d a r k  c i r c u m s t a n c e s  
a n d / o r  s e a s o n a l  in f luences  a n d  can,  the re fo re ,  no  longe r  
be  cons ide red  as  a r e s p o n s e  specif ic  to  cold. 

W i t h  r e g a r d  to  t h e  w e i g h t s  of t h e  tes tes ,  sk in  a n d  
f emora ,  no  s ign i f i can t  d i f ferences  were  f o u n d  b e t w e e n  
t h e  2 series of an ima l s .  T h e  absence  of d i f fe rences  b e t w e e n  
cold- a n d  w a r m t h - e x p o s e d  h a m s t e r s ,  in t h e  w e i g h t  of 
t h e  f e m o r a  w h i c h  - as  h a s  a l r e a dy  been  n o t e d  - do  n o t  
b e a r  a n y  r e l a t i o n s h i p  to  t h e r m o r e g u l a t o r y  p rocesses ,  is 
u n d e r s t a n d a b l e .  F o r  t h e  skin,  h o w e v e r ,  t h i s  r e su l t  is 
r a t h e r  su rp r i s i ng .  T h e  o b s e r v a t i o n s  on  t h e  sk in  c o r r o b -  
o r a t e  t he  f i nd ings  of  HALE et al. 3 in t e m p e r a t u r e  s t ud i e s  
on  ra t s .  T h e  r e su l t s  of t h e  t e s t e s  m e a s u r e m e n t s  a n d  t h e i r  
h i s t o l o g y  h a v e  a l r e a d y  b e e n  c o m m e n t e d  e l sewhere  (SMIT- 
VIS a n d  AKKERMAN-BELLAART1). 

W i t h  r e g a r d  to  t h e  o t h e r  o r g a n  we igh t s ,  a l w a y s  a 
s t a t i s t i c a l l y  s ign i f i can t  inc rease  w a s  f o u n d  in t h e  h ib e r -  
n a t i n g  an ima l s .  T h e  inc rease  in w e i g h t  of t he  l u n g s  a n d  
h e a r t  a n d  t h e  h e a v i e r  k i d n e y s  i l l u s t r a t e  t h e  t r o p h i c  
r e s p o n s e  to  cold. T h e  h y p e r t r o p h y  of  t h e  p a n c r e a s  can  
also be  cons ide red  as  p a r t  of t h i s  a d a p t a t i o n  s y n d r o m e ,  
a l t h o u g h  t h e  w e i g h t  inc rease  m a y ,  a t  l eas t  pa r t i a l l y ,  
a lso be  due  to  r e t e n t i o n  a n d  a c c u m u l a t i o n  of s ec re t i on  
p r o d u c t s ,  w h i c h  is u s u a l l y  o b s e r v e d  in h i b e r n a t i n g  ani-  
mals .  T h e  inc rease  of t h e  l iver  c e r t a i n l y  h a s  a m u l t i -  
f ac to r ia l  cause ,  b e c a u s e  the  l iver  p a r t i c i p a t e s  in m a n y  
m e t a b o l i c  p roces se s  a n d  is, s i m u l t a n e o u s l y ,  a s t o r e  of 
c a r b o h y d r a t e s  t h a t  are  a c c u m u l a t e d  in t h e  b e g i n n i n g  of 
a h i b e r n a t i o n  pe r i od  (SMIT a n d  SMIT-VIs4). L iver ,  h e a r t  
a n d  k i d n e y s  also inc reased  in size in r a t s  e x p o s e d  to  
cold for  24 w e e k s  (HALE et  al.3). 

T h e  a d r e n a l s  we re  s ign i f i can t ly  h e a v i e r  in t h e  cold-  
e x p o s e d  h a m s t e r s .  T h i s  w a s  also t r u e  for  t h e  lef t  a n d  
t h e  r i g h t  a d r e n a l s  s e p a r a t e l y .  A s ign i f i can t  d i f fe rence  

3 H. B. HALE, R. B. MEFFERD JR., G. VAWTER, G. E. FOERSTER 
and D. CRISCUOLO, Am. J. Physiol. 796, 520 (1959). 

4 G. J. SMIT and J. H. SMIT-VIs, Arehs nOerl. Zool. 76, 453 (1966). 
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(p < 0.01) in  v o l u m e  of t he  t o t a l  g l and  a n d  of i ts  cor tex  
was  p r e s e n t  on ly  in t h e  case of t h e  lef t  adrena l .  Fo r  t he  
r i g h t  ad r ena l  a less d i s t i nc t  d i f ference (p < 0.10) exis ted.  
Th i s  d i s c r epancy  b e t w e e n  t h e  resu l t s  of t h e  vo lume  
m e a s u r e m e n t s  on  t h e  2 sides c an  be  e x p l a i n e d , b y  t h e  
r i g h t  g l and  be ing  m u c h  more  severe ly  sh runk .  N e v e r t h e -  
less, because  in t he  r i g h t  ad r ena l  g land  a t  leas t  t he  same  
t endenc ies  are mani fes t ,  t h e  resu l t s  of t he  m e a s u r e m e n t s  
in  t h e  lef t  g l and  m a y  be  cons idered  to be  r e p r e s e n t a t i v e  
for b o t h  glands.  The  m e a s u r e m e n t s  show f u r t h e r  t h a t  t he  
medu l l ae  in  b o t h  series of h a m s t e r s  are of a b o u t  t he  
s ame  size, b u t  t h a t  t h e  cor t ices  in  t he  h i b e r n a t i n g ,  cold- 
exposed an ima l s  are s ign i f i can t ly  la rger  (p < 0.01) t h a n  
those  in t h e  w a r m t h - a d a p t e d  indiv iduals .  E v i d e n t l y ,  t h e  
ad r ena l  cor tex  ha s  been  s t i m u l a t e d  b y  t h e  low env i ron-  
m e n t a l  t e m p e r a t u r e ;  a p h e n o m e n o n  t h a t  is a l r eady  
we l l -known in cold-exposed,  n o n h i b e r n a t i n g  m a m m a l s  
such  as t he  r a t  (cf, SMITH a n d  I-IOIJERS). 

I t  shou ld  be  s t i p u l a t e d  t h a t  changes  in we igh t s  a n d / o r  
vo lumes  are  on ly  r o u g h  ind i ca t i ons  of changes  in func-  
t i ons :  E v e n  t he  absence  of such  changes  does no t  i m p l y  
a n  u n a l t e r e d  func t ion .  Th i s  was  c lear ly  i l lu s t r a t ed  b y  
t h e  resu l t s  of our  p rev ious  h is to logica l  s tud ies  on t h e  
tes tes .  Never the less ,  f rom t h e  resu l t s  p r e s e n t e d  here  t h e  
fol lowing conclus ions  can  be  d rawn.  T he  changes  in 
o rgan  size obse rved  in t he  co ld -adap ted ,  h i b e r n a t i n g  
h a m s t e r s  m u s t  be  a t t r i b u t e d  to  c o l d - a d a p t a t i o n ;  th i s  
is in  accordance  w i t h  t he  f ind ings  in co ld -adap ted ,  
h o m o i o t h e r m i c  m a m m a l s  such  as t he  ra t .  Th i s  m e a n s  
t h a t  ou r  f ind ings  i l lu s t r a t e  t h a t  t he  golden  h a m s t e r  

b e h a v e s  as a h o m o i o t h e r m i c  m a m m a l ,  even  w h e n  i t  
shows h i b e r n a t i o n ;  a conclus ion s imi la r  to  t h a t  of POI~L 6 
a n d  POHL a n d  HART 7, t h o u g h  w i t h  qu i te  d i f fe ren t  argu-  
m e n t a t i o n .  The  p r e p a r a t i o n  for h i b e r n a t i o n  occurs  s imul-  
t a n e o u s l y  w i t h  t h e  t r oph i c  responses  of t he  t i ssues  to  
t he  s t imu lus  to  a u g m e n t e d  h e a t  genera t ion .  

ZusammenfaSsung. Von D e z e m b e r  bis M~irz w u r d e n  bei 
G o l d h a m s t e r n  im ~vVinterschlaf u n d  gleichzei t ig  bei wa- 
chen  Kont ro l l t i e ren ,  die bei  Z i m m e r t e m p e r a t u r  geha l t en  
wurden ,  Ve r i i nde rungen  yon  O r g a n g e w i c h t e n  un t e r such t .  
E ine  s ign i f ikan te  Z u n a h m e  des Gewichtes  wurde  bei  
Leber ,  Nieren,  Herz ,  Pank rea s ,  b r a u n e m  Fe t tgewebe ,  
Milz, N e b e n n i e r e n  u n d  N e b e n n i e r e n r i n d e  d e r  W i n t e r -  
schl~fer  gefunden .  Bei  K6rpergewich t ,  H a u t ,  Testes,  
F e m o r a  u n d  N e b e n n i e r e n m a r k  w a r e n  ke ine  Un te r s ch i ede  
zwisehen b e i d e n  T i e r g r u p p e n  fes tzuste l len .  

J. H. SMIT-VIS a n d  G. J. SMIT 

A natomical-Embryological Laboratory, 
University of Amsterdam and 
Central Insti tute/or Brain Research, 
Amsterdam (Netherlands), 4 September 7968. 

5 R. E. SMITH and D. J. HOIJER, Physiol. Rev. 42, 60 (1962). 
6 H. POItL, Z. vergl. Physiol. 45, 109 (1961). 
7 H. POHL and J. S. HART, J. appl. Physiol. 20, 398 (1965). 

The Excitat ion by S u x a m e t h o n i u m  of Non-Propr iocept ive  Afferents f rom the Caudal Muscles  in the 
Rat 

The  e x c i t a t o r y  effect  of s u x a m e t h o n i u m  on  t he  muscle  
sp indle  is well k n o w n  1, b u t  no  a t t e m p t  has  b e e n  m a d e  to 
d e t e r m i n e  i ts  ac t ion  on  u n e n c a p s u l a t e d  muscle  receptors .  
A possible  s ens i t i v i ty  to  s u x a m e t h o n i u m  of t he  free ne rve  
end ings  is sugges ted  b y  t he  response  of some m y e l i n a t e d  
c u t a n e o u s  f ibres  to  r e l a t ed  agen t s  2,a. T he  p r o b l e m  has  
i m p o r t a n c e  since s u x a m e t h o n i u m  evoked  d ischarge  f rom 
muscle  spindles  ha s  been  used as a form of select ive 
i n p u t  to  t he  cen t r a l  ne r vous  s y s t e m  4,5. 

Materials and methods. A d u l t  male  r a t s  were anaes-  
t he t i z ed  w i t h  u r e t h a n e  (170 rag/100 g b o d y  weight)  a n d  
t he  i n t e r t r a n s v e r s e  cauda l  muscle,  wh ich  comprises  a 
n u m b e r  of s m a l l  slips, was exposed  a n d  s t r e t c h e d  over  
a l igh t  source  wh ich  fo rmed  t h e  b o t t o m  of a pool  filled 
w i t h  K r e b s '  solut ion% T he  sp ina l  cord  was exposed b y  
l a m i n e c t o m y  a n d  t h e  dorsa l  a n d  v e n t r a l  roots  of t he  
second a n d  t h i r d  c a u d a l  s egmen t s  were cut ,  p r o t e c t e d  
a n d  p r e p a r e d  for e lectr ical  recording,  or s t imu la t ion ,  
u n d e r  l iqu id  paraf f in .  

The  muscle  selected for t he  e x p e r i m e n t s  is t he  m o s t  
d i s ta l  of t h e  group since i t  is usua l ly  i n n e r v a t e d  b y  a 
s ingle b r a n c h  f rom t he  l a te ra l  cauda l  ne rve  a n d  con ta ins  
b e t w e e n  4 -8  receptors .  T he  desc r ip t ion  of t h e  a f fe ren t  
i n n e r v a t i o n  is s u p p o r t e d  b y  F igure  a. Before  o b t a i n i n g  
t h a t  record,  n e u r o m u s c u l a r  t r a n s m i s s i o n  in t he  slip was 
b locked  b y  add i t i on  of t u b o c u r a r i n e  chlor ide  (Tubar ine ,  
B u r r o u g h s  Wel lcome  1 : 10 ~) to  t h e  muscle  pool  to  ensure  
t h a t  confus ing  ac t ion  p o t e n t i a l s  were  no t  gene ra t ed  as 
a resu l t  of c o n t r a c t i o n  of s ke l e t om o t o r  or I u s imo to r  
un i t s  in  t h e  muscle.  

Results and discussion. Act ion  po t en t i a l s  evoked  by  a 
single s t imulus  to  t he  muscle  ne rve  b r a n c h  fall  in to  2 
g roups :  those  c o n d u c t i n g  a t  veloci t ies  b e t w e e n  25 m/see  
and  11 m/sec  w h i c h  serve spindles  a n d  t e n d o n  organs,  
and  slowly c o n d u c t i n g  a f fe ren ts  (7-4 m/sec),  t he  m a j o r i t y  
of wh ich  do n o t  r e spond  to  s t re tch .  None  of t he  slowly 
c o n d u c t i n g  a f fe ren t s  we used r e sponded  to  s t r e t c h .  W h e n  
a su i t ab le  n e r v e  b r a n c h  was ob ta ined ,  all o thers  adj acen t  
were cut ,  so t he  dorsa l  roo t  used car r ied  effect ive  a f fe ren ts  
on ly  f rom the  slip be ing  s tudied .  

F igure  b was o b t a i n e d  f rom a dorsa l  roo t  f i l a m e n t  w i t h  
2 effect ive afferents ,  a n d  t h e i r  c o n d u c t i o n  veloci t ies  
(19 m/see  a n d  6.3 m/see)  i nd i ca t e  t h a t  t h e y  are t he  f i rs t  
a n d  f o u r t h  p o t e n t i a l s  of t h e  c o m p o u n d  of F igure  a. 
W h e n  such  a c o n v e n i e n t  f i l amen t  h a d  been  o b t a i n e d  
t h e  t u b o c u r a r i n e  was  r e m o v e d  and  t h e  muscle  was 
washed  w i t h  K r e b s '  so lu t ion  un t i l  n e u r o m u s c u l a r  t r ans -  
miss ion  reappeared .  30 ra in  l a t e r  t h e  ac t ion  of suxa-  
m e t h o n i u m  on  t he  a f fe ren ts  was  inves t iga ted .  
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