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period,  if s t imula t ion  is kep t  a t  S, a t  a f requency  no t  
super ior  to  0.1 c/sec. At  a f requency  of 1 c/sec, however ,  
the  response  is uns tab le  and d i sappears  in 10 rain, a t  
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Fig. 2. Response at R following stimulation at Sz3 (a) and S 3 (b). See 
Figure 1. 

10 c/sec in 3-4 rain and a t  100 c/sec in a few seconds. The 
same appl ies  for the  analogous  junc t ions  of the  o the r  
abdomina l  ganglia.  

The func t ion  of th is  e f ferent  p a t h w a y  is still  to be in- 
ves t iga ted .  A deta i led  account  of th is  work  will be pub-  
l ished elsewhere.  

Riassunto. Viene desc r i t t a  una  nuova  via  efferente  
della ca tena  gangl ionare  di  Periplaneta americana, che 
origina nel  1 ~ ganglio addominale ,  raggiunge i nervi  
cercali  (NXI)  ed ~ i n t e r ro t t a  da s inapsi  in ciascuno dei 
sei gangli  addominal i .  Vengono riferit i  la velocit~ di con- 
duzione nei conne t t iv i  ed i t e m p i  di t r a smiss ione  a livello 
dei gangli. 
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The Effect of Picrotoxin and 
by Cutaneous Fiber Stimulation 

I t  was r epor ted  by  HUNT and  PAINTAL and by  KOlZUMI 
et  al. z t h a t  some spon taneous ly  fir ing fus imotor  neurons  
are inhib i ted  for up to  several  hund red  mil l iseconds 
following s t imula t ion  of var ious  per iphera l  nerves :  mos t  
ev iden t  wi th  cu taneous  nerve  s t imula t ion .  The p resen t  
expe r imen t s  have  been  designed to observe  the  effects  of 
p ic ro tox in  and s t rychn ine  upon the  fus imotor  inhibi t ion,  
since the  act ions  of these  two convulsan t s  upon synap t i c  
t ransmiss ion  in the  spinal  cord appear  to  be d i f fe rent  3. 

E x p e r i m e n t s  were pe r fo rmed  on 16 cats.  U n d e r  e ther  
anes thes ia  b o t h  carot id  ar ter ies  were l igated and  the  
t r achea  was cannula ted .  The lumbosacra l  cord was  ex- 
posed by  l a m i n e c t o m y  in t he  usual m a n n e r  and  the  L~ or 
S~ ven t r a l  root  was cut  in t radura l ly  a t  i ts  exi t  f rom the  
dura l  cavi ty .  Af te r  t he  spinal  cord was t r ansec ted  a t  the  
a t lan to-occ ip i ta l  m e m b r a n e  e ther  was d i scon t inued  and  
respi ra t ion  was ma in t a ined  artificially.  The cent ra l  cut  
end of d issected ipsi la teral  sural  nerve  was m o u n t e d  on 
si lver s t imula t ing  electrodes.  The L 7 or S 1 ven t ra l  root  was 
spl i t  in to  fine f i l aments  conta in ing  only  one spon tan-  
eously fir ing fus imotor  f iber  and  these  f i l aments  were 
m o u n t e d  on a pai r  of silver recording electrodes.  Criteria 
for ident i f ica t ion  of 7 m o t o n e u r o n  is descr ibed elsewhere 8. 

Af te r  the  animals  were immobi l ized  by  i.v. in jec t ion  of 
ga l lamine  t r i e th iod ide  (Gallamine, Teisan, Co.), a saline 
solut ion of p ic ro tox in  (0.2 mg/ml)  or s t rychn ine  n i t r a t e  
(0.02 mg/ml)  was slowly in jec ted  in 1 rain into the  radial  
vein.  The drug  was appl ied a t  least  3 h af ter  the  cessat ion 
of e the r  anesthes ia .  

Results. In  p re l iminary  expe r imen t s  on 7 units,  it  was 
found t h a t  t he  inh ib i to ry  effects  were s t ronges t  when  the  
sural  ne rve  was s t imula ted  at  a round  7 to  10 t imes  the  
th resho ld  of t he  largest  fibers. Thereaf ter ,  the  observa-  
t ion  was made  a t  abou t  10 t imes  th resho ld  where  t he  
s t r eng th  was suff ic ient  to  p roduce  clear inh ib i to ry  effect,  
the  dura t ion  of t he  rec tangular  pulses be ing 0,05 msec 
and the  f r equency  0.3 per  sec. 

One rep resen ta t ive  example  of the  effect  of p ic ro tox in  
on a spon taneous ly  fir ing fus iomotor  neuron  is shown in 
Figure 1A. The f ir ing in tervals  became  more  i rregular  a t  
the  dose of 0.4 mg /kg  (Figure l a b ) ,  t he  n u m b e r  of spikes  
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Fig. 1. A) The effect of picrotoxin upon spontaneous firing of a fusimo- 
for neurone, a, control records; b, c, d, e, after injection of pierotoxin 
at  the doses of 0.4, 0.6, 0.8 and 1.0 mg/kg, respectively. At 1.0 mg/kg 
convulsive discharges of both large and small neur0nes appeared (e). 
B) Tile effect of picrotoxin on inhibition of the fusimotor neurone 
shown in A. a, b, before injection of picrotoxin; a, spontaneous dis- 
charge; b, the spontaneous discharges ceased for about 134 msec on 
stimulation of sural nerve, stimuli being applied at the beginning of 
the sweeps; c, d, after pierotoxin injection of 0.6 mg/kg; d, the period 
of inhibition was shortened to about 74 msec. One sweep represents 
180 msee. 
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increased s l ight ly  a t  0.6 mg/kg  (Figure 1Ac) and  convulsive 
discharge appeared  a t  1.0 mg/kg  (Figure 1Ae). The same 
t e n d e n c y  was recognized for 9 units ,  bu t  the  dose evoking 
convuls ive  discharges var ied cons iderably  among  dif ferent  
animals ,  ranging  f rom 0.6 mg/kg  to 3.0 mg/kg.  

The spon taneous  firing of t he  unit ,  shown in Figure  1A, 
ceased for 134 ~2 14 msec (mean cessat ion per iod calculated 
over  30 tr ials of s t imula t ion  and  its s t anda rd  deviat ion) 
on s t imula t ion  of the  sural  nerve a t  10 t imes  th re sho ld  
(Figure 1Bb). Af ter  admin i s t r a t ion  of p icrotoxin ,  the  
cessat ion per iod of spontaneous  firing was shor tened  by  
45% as shown in Figure 1Bd. Figure  2 shows ano the r  
example ,  ob ta ined  f rom a d i f ferent  animal .  On this  uni t  
the  cessa t ion  per iod was shor tened  by  20 to  30% at  the  
doses of 0.6 to 1.4 mg/kg.  Convulsive discharges were 
observed at  1.5 mg/kg.  In  all o ther  uni ts  t he  cessat ion 
per iod was shor tened  by  10.5 to 55%. This  suggests  t h a t  
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long-last ing fus imotor  inhibi t ion by  cutaneous  volleys is 
sensi t ive  to p ic ro tox in  and  pa r t l y  blocked. 

Since p ic ro tox in  increases background  discharges,  there  
remains  a poss ibi l i ty  t h a t  the  above men t ioned  shor ten ing  
m a y  be due to  t he  increase in spon taneous  ac t iv i ty .  How- 
ever,  i t  m a y  be safe to rule out  th is  poss ib l i ty  f rom the  
fol lowing 2 reasons:  1. The inh ib i t ion  was f requen t ly  
observed  to  be shor tened  at  smaller  doses which  did no t  
increase the  spon taneous  firing, and  2. these 2 effects  did 
no t  change in paral lel  w i th  increasing doses (see Figure  2). 

For  7 uni ts  s t rychn ine  was in jec ted  ins tead  of picro- 
toxin.  On a uni t  shown in Figure 2, v i r tua l ly  no effect  was 
observed  on the  dura t ion  of inhibi t ion,  a l though  spon- 
t aneous  f ir ing was increased wi th  s t rychnine .  On no 
occasions was the  cessat ion per iod of firing shor tened.  

I t  is widely accepted  t h a t  p ic ro tox in  blocks p resynap t i c  
inhib i t ion  in t he  spinal  cord ~. Al though  a possible exis tence 
of p icrotoxin-sensi t ive ,  s t rychn ine- res i s t an t  pos t synap t i c  
inhibi t ion (KELLERTH and  SZUMSIr 5) canno t  be fully 
excluded,  it  is t e m p t i n g  to  pos tu la te  t h a t  t he  long- 
las t ing inh ib i t ion  of Ius imotor  neurones  by  cutaneous  
volleys, s tud ied  in the  p resen t  exper iment ,  is exer ted  
p resynap t i ca l ly  on the  ground t h a t  this  inh ib i t ion  is 
sensi t ive  to p icrotoxin .  

Rdsumd. Les effets  de la p ic ro toxine  et  de la s t rychn ine  
sur l 'efficacit6 inhibi t r ice  fusimotr ice,  6voqu6s par  la 
s t imula t ion  des fibres sensorielles de la moelle du chat,  
on t  6t6 6tudi6s. Les observa t ions  m o n t r e n t  que la picro- 
tox ine  r6duit  l 'efficacit6 inhibi tr ice,  t and is  que la s t rych-  
n ine  n ' a  pas d ' e f fe t  notable .  

j TANJI and M. KATO 6 

Fig. 2. Graphic representation of the effects of pictotoxin (circles) and 
strychnine (triangles) upon spontaneously firing frequency (open and 
broken lines) and fusimotor inhibition (filled and solid lines). Abscissa : 
time in min. At times indicated by arrows, 0.2 mg/kg of picrotoxin or 
0.02 mg/kg of strychnine was injected. Ordinates: Spontaneous firing 
frequency as percent of control and the lower scale denotes duration 
of inhibition, also in percent of control, expressed as mean poststimu- 
lus pause in spontaneous firing. The data were obtained from 2 differ- 
ent cats. Only 1 kind of drug, either picrotoxin or strychnine, was in- 
jected to 1 animal. Records were taken 5 min after each injection. 
Convulsive discharges were observed at cumulative doses of 1.5 mg/kg 
of picrotoxin or at 0.14 mg/kg of strychnine. Vertical bars show stan- 
dard deviation. In the case of picrotoxin, the inhibition is gradually 
shortened with cumulative doses. In the case of strychnine the dura- 
tion of inhibition showed virtually no change while the spontaneous 
firing increased up to about 120%. 
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Autoradiographic Studies on the Experimental  Pulmonary  Fibrosis of Rats After H'~-Proline Injection 

I t  is well known t h a t  p u l m o n a r y  f ibrosis  is caused by  
various dusts ,  bu t  the  collagen f iber  p roduced  varies wi th  
t he  na tu re  of the  dust .  Si l icopneumoconiosis  in ra t s  is pro- 
duced by  inha la t ion  or infusion of m inu t e  par t ic les  of 
SiO~ and  the  collagen f iber  developed more  when  caused 
by  the  o the r  dusts .  B y  means  of au to rad iog raphy  z we 
have  observed  t h a t  the  label was incorpora ted  into the  
collagen f iber  in expe r imen ta l  s i l icopneulnoconiosis  of the  
ra t  lung by  in ject ion of HS-Proline. 

E x p e r i m e n t a l  s i l icopneumoconiosis  was induced  by  per- 
t rache l  infusion in to  the  lungs wi th  70 m g / m l  of silica sa- 
line suspension.  The ra ts  w i th  s i l icopneumoconiosis  were 
observed for 2, 4, 8 and  16 weeks a f te r  infusion of silica 
saline suspension.  Those animals  were in jec ted  i.p. wi th  

H3-Proline (generally labelled, 2 b~c/g body  weight ,  speci- 
fic ac t iv i ty  of 360 m c / m M ,  New E n g l an d  Corporation) a t  
def in i te  t imes  and  were killed under  e ther  narcosis  a t  1 h 
a f te r  in ject ion of t he  label. The excized lungs were fixed in 
Bouin ' s  solut ion and  emb ed d ed  in paraff in .  The micro- 
scopic sect ions were cut  into 10 b~m thickness .  Fol lowing 
deparaff in iza t ion,  uns ta ined  sect ions were coa ted  wi th  
K o d ak ' s  NTB2 emulsion by  d ipp ing  method .  Af te r  ex- 
posure  for 4 and  8 weeks,  the  sect ions were developed and 
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