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The Acute Inf lammatory Response in Experimental ly-Induced Pleural Edema 

The  i n f l a m m a t o r y  r e sponse  i nduced  in t h e  r a t  b y  
i n t r a p l e u r a l  i n j ec t i on  of a 0 .1% so lu t ion  of E v a n ' s  b lue  
dye  was  desc r ibed  f i rs t  b y  I.  MERITS, w ho  s tud ied  t h e  
changes  in  compos i t i on  of t h e  r e su l t i ng  e d e m a  f luid ove r  \ . _ _  
a 24 h pe r iod  1. T h e  m e t h o d  w as  a d a p t e d  b y  HOLTKAMP 
et  al. for  t h e  s h o r t - t e r m  (6 h) a s say  of p o t e n t i a l  an t i -  6turn ~las~ 
i n f l a m m a t o r y  agen t s  2. ].ADEN e t  al. a a n d  SARKER a n d  [UOillq 
FOSDICK 4 also h a v e  used  t h e  t e c h n i q u e  for  t he i r  s tud ies  
of i n f l a m m a t i o n .  T h e  ear l ies t  t h a t  t h e  p leura l  f luid 
v o l u m e  a n d ] o r  i t s  c o m p o s i t i o n  was  d e t e r m i n e d  b y  these  
i n v e s t i g a t o r s  was  3 h a f t e r  dye  i n j ec t i on  z. 

Th i s  p a p e r  r epo r t s  t h e  a c u t e  changes  in f luid v o l u m e  
a n d  t h e  a c c u m u l a t i o n  of p l a s m a  p ro t e ins  obse rved  d u r i n g  
a 6 h pe r iod  a f t e r  i n j e c t i o n  of t h e  dye  solut ion.  

Procedure. Male r a t s  ( Sp r ague - D aw l ey  s t ra in)  we igh ing  
300 4- 20 g were d iv ided  i n to  g roups  of 6. To d e t e r m i n e  
t h e  increase  in  cap i l l a ry  p e r m e a b i l i t y  due  to  p leura l  in- 
f l a m m a t i o n ,  e i t he r  0 .9% sal ine (controls)  or  0.5 /~c of 
r a d i o i o d i n a t e d  s e rum a l b u m i n  (RISA)  in  0.1 ml  of sa l ine  
was i n j ec t ed  v ia  t h e  t a i l  ve in .  N i n e t y  m i n  l a t e r  5 mt  of 
0 .1% E v a n ' s  b lue  dye  so lu t ion  (a t  37 °C) was in jec ted  i n to  
t h e  p l eu ra l  cav i t i es  of t h e  r a t s  a t  t h e  level  of t he  f i f th  rib.  
The  a n i m a l s  were  ki l led a t  i n t e r v a l s  so t h a t  t he re  was a 
g roup  of 5 R I S A - i n j e c t e d  a n d  1 sa l ine- in jec ted  r a t s  for  
0.5, 1, 2, 3, 4, 5 a n d  6 h a f t e r  dye  in jec t ion .  B lood  was  
col lec ted  f rom severed  n e c k  vessels  in  a hepa r i n i zed  v i a l  
p r o v i d e d  w i t h  a hepa r in i zed  funnel .  T he  p leura l  f luid was  
r e m o v e d  f rom the  exposed  p leu ra l  c a v i t y  a n d  i ts  v o l u m e  
m e a s u r e d  b y  t h e  use  of t h e  suc t ion  device  s h o w n  in  
F igu re  1, a n d  t h e n  i t  also was  p o u r e d  i n to  a h e p a r i n i z e d  
vial .  tO0 

To c o m p e n s a t e  for  u n e q u a l  s a m p l e  vo lumes  of p leu ra l  
f luid a n d  b lood  for d e t e r m i n a t i o n  of r ad i oac t i v i t y ,  a 2 rill 0.00 
a l i quo t  of each  was p ipe t ed  i n to  a c lean  hepa r i n i zed  v ia l  
a n d  t h e  r a d i o a c t i v i t y  level  was  m e a s u r e d  u s ing  a sc int i l -  0.80 
l a t i o n  coun te r .  T h e  samples  f rom t he  sa l ine - in jec ted  r a t s  
ac t ed  as b a c k g r o u n d  controls .  (The  d e t e c t i o n  s y s t e m  was  030 
composed  of a Nuc l ea r  Chicago Model  183 scaler  a n d  a 
Nuc lea r  Chicago Model  DS-3  sc in t i l l a t ion  well  d e t e c t o r  0.fi0 
w i t h  a s o d i u m  iodide  t h a l l i u m - a c t i v a t e d  c r y s t a l  possess ing  .~ 
a n  I TM eff ic iency of 51%.)  T he  d a t a  were  r eco rded  as t h e  -~ ON 
m e a n s  of t i le  r a t i o  c o u n t s / r a i n  (cpm) p leu ra l  f l u id / cpm 
b lood  for each  a n i m a l  in  a group.  ~ 0.~0 

Results .  T h e  resu l t s  of 3 s tud ies  to  d e t e r m i n e  t he  influ-  
ence  of t i m e  o n  t h e  p leu ra l  f luid v o l u m e  are  p r e s e n t e d  in  .N_ 0.30 
T a b l e  I. T h e y  show t h a t  w i t h i n  0.5 h t h e  v o l u m e  h a d  
dec reased  m a r k e d l y  a n d  c o n t i n u e d  t o  decl ine  to  a mini -  ~ [[20 
m u m  a t  3 h. T h e  v o l u m e  c h a n g e d  l i t t l e  d u r i n g  t h e  f o u r t h  ,~ 
hour ,  b u t  t h e r e  was  a s h a r p  increase  in  v o l u m e  d u r i n g  ~ 0.10 
t h e  f i f th  hour .  T h e  v o l u m e  c o n t i n u e d  to  increase  d u r i n g  
t h e  s i x t h  hour ,  b u t  i t  n e v e r  equa l led  t h e  i n j ec t ed  dye  0 
vo lume.  O t h e r s  h a v e  s h o w n  t h a t  t h e  v o l u m e  will  con-  
t i n u e  to  increase  a n d  e v e n t u a l l y  will exceed  t h e  i n j ec t ed  
dye  v o l u m e  3, ,  

T a b l e  I I  p r e s e n t s  t he  d a t a  f rom 2 s tud ies  of t h e  move -  
m e n t  of R I S A  f r o m  t h e  pe r iphe ra l  c i r cu la t ion  i n to  t h e  
p leu ra l  f luid.  T h e r e  was  a n  in i t i a l  r ise in t h e  r a d i o a c t i v i t y  
of t h e  p leura l  f luid w h i c h  e x t e n d e d  i n to  t he  second hour .  
Th i s  was  fol lowed b y  a n  a p p a r e n t l y  smal le r  increase  in 
a c t i v i t y  b e t w e e n  t he  f o u r t h  a n d  f i f th  hou r s  wh ich  coin-  
c ided  w i t h  t h e  increase  in  t h e  f luid v o l u m e  as s h o w n  in 
T a b l e  I .  These  d a t a  a re  cons ide red  in  more  de ta i l  in  t h e  
d iscuss ion  (see also F i g u r e  2). 

Discussion.  The  conc lus ion  of a n  ear l ier  i nves t i ga to r  
t h a t  ' t h e  v o l u m e  of f luid in  t h e  p leu ra l  c a v i t y  r e m a i n e d  
a l m o s t  c o n s t a n t  u p  to  18 h 'z is n o t  c o n s i s t e n t  w i t h  t h e  
data p r e s e n t e d  he re  or  e l sewhere  "~, O u r  e x p e r i m e n t s  
showed  a r a p i d  f luid loss for t h e  f i r s t  2 h a n d  t h e  v o l u m e  
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Fig. I. Apparatus used to remove and measure pIeural fluid volume. 
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Fig. 2. Change in ratio of relative RISA concentration with time. 

x I. Mz~ITs, Chemical Studies o] Inflammatory Edema, Experi- 
mentally Induced (Northwestern University Ph.D. Thesis, Evans- 
ton, Illinois 1955). 

a D. E. HOLTKAMP, R. WANG and M. DOGGETT, Fedn Proe. Fedn 
Am. Soes exp. Biol. 17, 379 (1958). 

3 C. LADEN, R. Q. BLACKWELL and L. S. FOSDICX, Am. J. Physiol. 
195;, 712 (1958). 

l N. SARKAR and L. S. FOSDICX, J. Pharmae. exp. Ther. Id6, 258 
(1964). 
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Table I. Variations in pleural fluid volume with time 

Specialia EXPERIENTIA 24/4 

Experiment  * Intrapleural fluid volume (mI), mean 4- S.D. 

30min  lh 2h 3h 4h 5h 6h 

t 3.3 ± 0.5 (6) b 3 . 1 ±  0.6 (5) 2.8 :~ 0.3 (5) 2.5 ~: 0.5 (5) 2.8 ± 0.4 (6) 3.8 ± 0.3 (6) 

2 3.5 ± 0.4 (6) 3.3 + 0.7 (5) 2.8 4- 0.3 (6) 2.6 ± 0.4 (6) 2.8 4- 0.6 (6) 3.8 4- 0.3 (6) 

3 3.2 ± 0.2 (5) 3.0 ± 0.1 (6) 2.7 ± 0.2 (5) 2.6 :jz 0.3 (6) 2.6 ± 0.3 (6) 3.9 ± 0.4 (5) 

Combined 3.3 4- 0.5 (17) 3.1 ± 0.5 (16) 2.8 :]: 0.3 (16) 2.6 ± 0.3 (17) 2.7 ± 0.4 (18) 3.8 ± 0.3 (17) 
% change 34% 38% 44% 48% 46% 24% 

4.2 ~ 0.2 (6) 

4.2 4- 0.1 (5) 

4.0 ± 0.5 (6) 

4.1 ± 0.3 (17) 
18% 

These 3 experiments were run within a 5 week period. ~ No. of animals. 

Table II. Movenmnt of radioiodinated serum albumin (RISA) from blood into pleural fluid 

Experiment  Ratio of cpm of RISA/ml pleural fluid :cpm of Risa/ml blood 

30 rain 1 h 2 h 3 h 4 h 5 h 6 h 

1 0.336" q- 0.120 0.378 + 0.125 0.507 4- 0.087 0.556 ~ 0.082 0.768 -b 0.146 1.168 4- 0.103 1.079 4- 0.191 
(5) b (4) (5) (5) (5) (5) (5) 

2 0.296 4- 0.157 0.372 -4- 0.029 0.562 4- 0.138 0.678 4- 0.104 0.661 4- 0.130 0.830 4- 0.229 0.908 4- 0.188 
(5) (5) (4) (5) (5) (4) (5) 

Combined 0.316 -t- 0.133 ~ 0.375 4- 0.079 0.531 ~ 0.109 0.617 -t- 0.109 0.715 q- 0.150 1.017 ~- 0.238 0.993 4- 0,200 
(10) (9) (9) (10) (10) (9) (10) 

Mean value for experiment, b No. of animals. ~ Mean ~ s tandard deviation for combined data. 

r e m a i n e d  a t  a r e d u c e d  leve l  f r o m  t h e  s e c o n d  t o  t h e  f o u r t h  
h o u r .  T h e  p a s s a g e  o f  t h i s  f l u i d  w a s  a c c o m p l i s h e d  v i a  t h e  
l y m p h a t i c  a n d  b l o o d  c a p i l l a r i e s  5. W e  p r o p o s e  t h a t  t h i s  
i n i t i a l  r e d u c t i o n  i n  f l u i d  v o l u m e  c o n t r i b u t e d  t o  t h e  
e l a b o r a t i o n  o f  t h e  i n f l a m m a t o r y  r e s p o n s e  b y  p r o d u c i n g  
a n  i n c r e a s e d  c o n c e n t r a t i o n  o f  E v a n ' s  b l u e  d y e .  I f  o n e  
a s s u m e s  t h a t  a l l  o f  t h e  d y e  r e m a i n e d  w i t h i n  t h e  p l e u r a t  
c a v i t y  a n d  i n  s o l u t i o n ,  t h e  r e l a t i v e  a m o u n t  w a s  i n c r e a s e d  
f r o m  1 m g / m l  t o  1.5 m g / m l  a t  t h e  e n d  of  0.5 h a n d  t o  
1.9 m g / m l  b y  t h e  e n d  o f  3 h% T h i s  c o n c e n t r a t i o n  o f  t h e  
d y e  a c c e n t u a t e d  i t s  m i l d l y  i r r i t a t i n g  e f f e c t  a n d  t h u s  
h e l p e d  p r e c i p i t a t e  a n  i n f l a m m a t o r y  r e s p o n s e .  

T h e  i n f l a m m a t o r y  r e s p o n s e  is  c h a r a c t e r i z e d  b y  a loca l  
d i l a t i o n  o f  b l o o d  v e s s e l s  a n d  i n c r e a s e d  p e r m e a b i l i t y  o f  t h e  
c a p i l l a r y  e n d o t h e l i u m L  T h e  i n c r e a s e d  e n d o t h e l i a l  p e r -  
m e a b i l i t y  p e r m i t s  d i f f u s i o n  o f  p l a s m a  p r o t e i n s  i n t o  t h e  
s u r r o u n d i n g  t i s s u e s .  A t  t h e  s a m e  t i m e  t h e  v o l u m e  of  f l u i d  
d i f f u s i n g  f r o m  t h e  v a s c u l a r  s y s t e m  e x c e e d s  t h a t  d i f f u s i n g  
i n t o  i t  f r o m  t h e  i n t e r s t i t i a l  s p a c e s ,  d u e  i n  p a r t  t o  t h e  in-  
c r e a s e d  i n t e r s t i t i a l  co l lo id  o s m o t i c  p r e s s u r e  r e s u l t i n g  f r o m  
p r o t e i n  l e a k a g e .  P r o g r e s s i v e  f l u i d  a c c u m u l a t i o n  i n  t h e  
i n t e r s t i t i a l  s p a c e s  e n s u e s  u n t i l  a n e w  e q u i l i b r i u m  of  f l u id  
m o v e m e n t  b e c o m e s  e s t a b l i s h e d .  

I n  t h e  s t u d i e s  p r e s e n t e d ,  t h e  f l u i d  d i f f u s i o n  r a t e  f r o m  
t h e  p l e u r a l  c a v i t y  e x c e e d e d  or  e q u a l l e d  t h e  d i f f u s i o n  r a t e  
i n t o  i t  d u r i n g  t h e  f i r s t  4 h a f t e r  d y e  i n j e c t i o n ,  w h i c h  s u g -  
g e s t s  t h a t  a c c u m u l a t i o n  of  p l a s m a  p r o t e i n  in  t h e  p l e u r a l  
c a v i t y  h a d  n o t  o c c u r r e d  y e t .  H o w e v e r ,  t h e  d a t a  ( T a b l e  I I )  
i n d i c a t e  a n  e a r l y  r a p i d  m o v e m e n t  of  p r o t e i n  i n t o  t h e  
c a v i t y ,  b u t  t h i s  a c c u m u l a t i o n  o f  p r o t e i n  m a y  b e  m o r e  
a p p a r e n t  t h a n  rea l .  O n e  r e a s o n  is t h a t  t h e  i n i t i a l  b l o o d  
a n d  p l e u r a l  f l u i d  s a m p l e s  w e r e  n o t  t a k e n  u n t i l  2 h a f t e r  
R I S A  i n j e c t i o n ,  t h u s  a l l o w i n g  t i m e  fo r  a n  e x p e c t e d  
l e a k a g e  o f  p r o t e i n  i n t o  t h e  p l e u r a l  s p a c e  t o  o c c u r  ~. S u c h  

p r o t e i n  is  r e t u r n e d  t o  t h e  b l o o d  v a s c u l a r  s y s t e m  v i a  t h e  
l y m p h a t i c s ,  e .g .  R I S A  h a s  b e e n  d e t e c t e d  in  t h e  t h o r a c i c  
d u c t  o f  d o g s  7 r a i n  a f t e r  i .v .  i n j e c t i o n  s. A n o t h e r  r e a s o n  is  
t h e  c o n c e n t r a t i o n  o f  s l o w e r  d i f f u s i n g  m o l e c u l e s ,  t h e  r e s u l t  
o f  r a p i d  w a t e r  loss  d u r i n g  t h i s  p e r i o d  a n d  t h e  s l o w  l y m p h  
f l ow  r a t e  f r o m  t h e  p l e u r a l  c a v i t y  3 - a f l o w  r a t e  w h i c h  
n o r m a l l y  w o u l d  be  a d e q u a t e .  T h u s  t h e  e s t a b l i s h m e n t  o f  
a n  o s m o t i c  e q u i l i b r i u m  b e t w e e n  t h e  p l e u r a t  f l u i d  a n d  t h e  
b l o o d  w a s  d u e  in  a g r e a t e r  d e g r e e  to  t h e  m o v e m e n t  o f  
w a t e r  o u t  o f  t i l e  p l e u r a l  c a v i t y  t h a n  t h e  d i f f u s i o n  o f  p r o -  
t e i n  i n t o  i t .  

O n e  m e a n s  o f  e l i m i n a t i n g  t h e  i n f l u e n c e  o f  t h e  d e c r e a s -  
i n g  p l e u r a l  f l u i d  v o l u m e  o n  t h e  r a t i o  o f  r e l a t i v e  R I S A  
c o n c e n t r a t i o n  is  t o  a s s u m e  t h a t  t h e  v o l u m e  of  f l u id  in  t h e  
p l e u r a l  c a v i t y  r e m a i n e d  a t  5 m l  t h r o u g h o u t  t h e  t e s t  
p e r i o d  a n d  r e c a l c u l a t e  t h e  d a t a  o n  t h e  b a s i s  o f  t h i s  a s -  
s u m p t i o n  u s i n g  t h e  f o l l o w i n g  f o r m u l a %  A p l o t  

y ( P / B ) .  V, ~ 
v~ 

of  t h e  a d j u s t e d  v a l u e s  i s  s h o w n  in  F i g u r e  2. 

C. FI. BEsT and N. B. TAYLOR, The Physiological Basis o] Medical 
Practice, 7th edn (Williams and Wilkins Co., Baltimore 1961), p. 36. 

6 Assume a mean pleural fluid volume at 0.5 h of 3.3 ml and at  3 h 
of 2.6 ml compared to the 5 ml  injected originally. 
W. G. SFECTOR and D. A. WILLOUGI[BY, Bact. Rev. 27, 117 (1963). 

s K. WA$SERI~AN and H. S. MAYERSON, Am. J. Physiol. 165, 15 
(1951). 

9 Where Y = adjusted value of ratio of relative RISA concentra- 
tion, P/B = ratio of relative RISA concentration, P = cpm of 
RISA/ml of pleural fluid, B = epm of RISA/ml  of blood, 
Vt : volume of pleural fluid at time t, Vi = volume of 0.1% 
Evan ' s  blue dye injected = 5 ml. 
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T h e  R I S A  da t a ,  as  p r e s e n t e d  in F i g u r e  2, t e n d  to  
s u b s t a n t i a t e  ou r  thes i s  t h a t  t he  i n f l a m m a t o r y  response  
in  t h e  i n t r a p l e u r a l  e d e m a  t e s t  is n o t  p r o d u c e d  i m m e d i a t e l y  
u p o n  in j ec t ion  of t h e  dye  so lu t ion  b u t  deve lops  gradua l ly .  
Howeve r ,  a t  t he  end  of t h e  f i f th  hour ,  a n  i n f l a m m a t o r y  
re sponse  h a d  deve loped  ful ly  as i nd i ca t ed  b y  the  e leva ted  
r a t i o  of r e l a t ive  R I S A  c o n c e n t r a t i o n .  This  i a i sed  t he  
i n t r a p I e u r a l  colloid osmot ic  p ressu re  a n d  a new di f fus ion  
e q u i l i b r i u m  b e t w e e n  t h e  p l eu ra l  c a v i t y  a n d  t h e  p leu ra l  
v a s c n l a t u r e  t h e n  h a d  to  b e  es tab l i shed .  

A level ing  off of t h e  v o l u m e  a n d  p r o t e i n  c o n c e n t r a t i o n  
of t h e  p leu ra l  f luid would  ind ica t e  e s t a b l i s h m e n t  of a new 
equ i l ib r ium,  The  d a t a  for  6 h pos t  dye  i n j ec t i on  show t h a t  
t he  leve l ing  off process  h a d  begun .  I t  is s ign i f ican t  t h a t  
t h e  c o n c e n t r a t i o n  of R I S A / m l  p leu ra l  f luid h a d  become  
a l m o s t  e q u a l  to  t h a t  in  t h e  b lood  (Table  I I )  - a r a t io  of 1 
wou ld  d e n o t e  this .  Th i s  sugges t s  t h a t  a l m o s t  comple t e  
m i x i n g  of p l a s m a  p r o t e i n  w i t h  i n t e r s t i t i a l  p r o t e i n  h a d  
occu r red  ~0. 

Zusammen /assung .  U n t e r s u c h u n g e n  der  au f f a t l ends t en  
V e r R n d e r u n g e n  des p l eu ra l en  E x s u d a t e s  n a e h  expe r imen-  

t e l l em Pleura l /3dem be i  de r  R a t t e  sowie f iber die Aus- 
b r e i t u n g  des  R I S A  aus  den  Pleuralgeff tssen in die I n t e r -  
cos ta lhau t f l t i s s igke i t  sp r echen  dafiir ,  dass  sich die en t -  
z i indl iche  R e a k t i o n  be sonde r s  l a n g s a m  en twicke l t ,  d a  sie 
se lbs t  5 h n a c h  F a r b i n j e k t i o n  n o c h  n i c h t  s i c h t b a r  wurde .  
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Lingually Induced Inhibition of Masseteric Motoneurones  

The  p r inc ipa l  or m a i n  sensory  nuc leus  of V is a c o m p a c t  
nuc leus  of p r e d o m i n a n t l y  smal l  cells wh ich  receives  f ine 
a s c e n d i n g  b r a n c h e s  of p r i m a r y  t r i g e m i n a l  a f fe ren t s  1.~. A t  
i t s  ro s t r a l  e x t e n t  i t  is bo rde red  med ia l l y  b y  t h e  la rge  cells 
of t h e  t r i gemina I  mQtor  nucleus .  I n  th i s  a r ea  a n  ex t ens ion  
of loosely a r r a n g e d  n e u r o n e s  f rom t h e  m a i n  senso ry  
nuc leus  caps  t h e  m o t o r  nuc l eus  dorsa l ly  ~,~,4. Some  
a u t h o r s  cons ider  these  cells to  c o n s t i t u t e  a s e p a r a t e  
nuc l eus  (e.g., t h e  s u p r a t r i g e m i n a l  nuc leus  of LORENTE 
DE N6) I'4'a, whi le  o the r s  descr ibe  t h e m  as t he  med ia l  
p o r t i o n  of t h e  p r inc ipa l  s enso ry  nuc leus  e. S o m a t o t o p i e  
ana lyses  of s ingle u n i t  a c t i v i t y  h a v e  s h o w n  t h a t  t he  b u c c a l  
c a v i t y  is r e p r e s e n t e d  in th i s  area¢,~. I t  h a s  b e e n  sugges ted  
o n  c y t o a r c h i t e c t u r a l  4 a n d  phys io log ica l  s g r o u n d s  t h a t  
t h i s  reg ion  m a y  c o n t a i n  a n  agg r ega t i on  of i n t e r n e u r o n e s  
ac t ive  in  t r i g e m i n a l  ref lex  p a t h w a y s .  To t e s t  t h i s  h y p o t h -  
esis we used  t h e  t r i g e m i n a l  ref lex  f i rs t  desc r ibed  b y  
MILLER a n d  SHERRINGTON l~, in  w h i c h  l ingua l  n e r v e  
s t i m u l a t i o n  p roduces  ref lex open i ng  of t he  j a w  in decere-  
b r a t e  cats .  

A concen t r i c  b ipo la r  s t i m u l a t i n g  e lec t rode  was in se r t ed  
in to  t h e  mesencepha l i c  nuc leus  of V fol lowing cerebel lec-  
t o m y  in  t h e  dece reb ra t e ,  C, sp ina l  sec t ioned  ca t .  A n i m a l s  
were  m a i n t a i n e d  u n d e r  f iaxedi l  a n d  a r t i f ic ia l ly  resp i red .  
T h e  ips i l a t e ra l  masse t e r i c  n e r v e  was  d i ssec ted  a n d  c u t  
d i s t a l ly ;  i t s  c e n t r a l  s t u m p  was  p l a c e d  o n  a b i po l a r  s i lver  
wire  e lec t rode.  T h i s  a r r a n g e m e n t  could  b e  used  e i t he r  for  
r eco rd ing  t he  masse t e r i c  m o n o s y n a p t i c  ref lex i n d u c e d  b y  
s t i m u l a t i o n  of t h e  m e s e n c e p h a l i c  nuc leus  ~, or  for  t h e  
a n t i d r o m i c  e x c i t a t i o n  of masse te r i c  m o t o n e u r o n e s  in 
o rde r  to  i d e n t i f y  t h e m  d u r i n g  i n t r ace l l u l a r  record ing .  T h e  
l ingua l  n e r v e  was  sec t ioned  b i l a t e r a l l y  a t  t h e  p e r i p h e r y  
a n d  t h e  c e n t r a l  s t u m p s  were  s t i m u l a t e d  w i t h  a b ipo la r  
s i lver  wire  col lar  e lec t rode.  KC1 or  K - c i t r a t e  I i l led micro-  
p i p e t t e s  were  used  to  r ecord  e x t r a c e l l u l a r  a n d  i n t r a -  
ce l lu lar  po t en t i a l s .  

W h e n  low t h r e s h o l d  a f f e r en t  f ibers  in  t h e  ips i la te raI  
l ingua l  n e r v e  were s t i m u l a t e d  b y  a s ingle pulse,  a response  

in  t h e  f o r m  of a series of m e m b r a n e  p o t e n t i a l  changes  
were  o b s e r v e d  in masse te r i c  m o t o n e u r o n e s .  A pulse of 
10 #sec  a n d  0.5-1.0 V could  usua l ly  el ici t  t h i s  response ,  
wh ich  was c h a r a c t e r i z e d  b y  3 phases :  p h a s e  1, h y p e r -  
p o l a r i z a t i o n  b e g i n n i n g  w i t h  a l a t e n c y  of 2 .3-2 .9  msec w i t h  
a p e a k  a t  8 -10  msec ;  p h a s e  2, depo l a r i z a t i on  w i t h  a p e a k  
a t  a b o u t  20 r e s e t ;  p h a s e  3, h y p e r p o l a r i z a t i o n  p e a k i n g  a t  
a b o u t  40 msec  fol lowed b y  a g r a d u a l  r e t u r n  to  t h e  pre-  
s t imu lus  level  (Figure  IA).  These  m e m b r a n e  p o t e n t i a l  
changes  co r r e sponded  closely to t h e  changes  in size of t he  
masse te r i c  ref lex w h e n  t e s t e d  fol lowing a c o n d i t i o n i n g  
l ingua l  n e r v e  s t imu lus  (Figure  1B). T h e  ave rage  size of 
t he  h y p e r p o l a r i z a t i o n  in p h a s e  1 was 5 mV.  A n t i d r o m i c  
a n d  o r t h o d r o m i c  spikes  were  read i ly  b locked ,  a n d  t h e  
m e m b r a n e  c o n d u c t a n c e  was  o b s e r v e d  to  increase  d u r i n g  
t h i s  phase .  W h e n  r eco rded  w i t h  KC1 e lec t rodes  t h i s  h y p e r -  
po l a r i z a t i on  c h a n g e d  i n to  a depo la r i z ing  p o t e n t i a l  w i t h  a 
s imi la r  t i m e  course  to  t h e  or ig ina l  h y p e r p o l a r i z a t i o n .  The  
evidence ,  thus ,  i nd ica t e s  t h a t  t h e  h y p e r p o l a r i z a t i o n  in 
p h a s e  1 is a n  I P S P .  

The  degree  of t he  r e t u r n  t o w a r d s  t he  con t ro l  r e s t i ng  
p o t e n t i a l  d u r i n g  p h a s e  2 v a r i e d  f rom cell to  cell b u t  in  
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