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cer ta in ly  possible t h a t  in condi t ions  of par t ia l  coronary  
occlusion modes t  h y p o t h e r m i a  could prove  beneficial .  

38 ~ Apr~s une cour te  dur6e, l 'effet  es t  en par t ie  rever-  
sible. 

R. S. BERKOWITZ and  W. C. ULLRICK 

Rdsumd: On a 6tudi6 la t ens ion  i somet r ique  des fibres 
t rab*cula i res  isol6es du myoea rde  du rat ,  en fonct ion d ' une  
t emp6ra tu re  de 38-44 ~ On a t rouv~ que la contract i l i t6  
6tait  n e t t e m e n t  affaiblie aux t emp6ra tu res  sup6rieures 
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Exc i tab i l i t y  C h a n g e s  in Sp ina l  C u t a n e o u s  P r i m a r y  

Hete rosensory  p resynap t i c  inh ib i t ion  at  the  level of the  
spinal  cord was first  d e m o n s t r a t e d  by  MALLART 1 when  
he recorded lumbar  dorsal  root  po ten t i a l s  (DRPs)  in the  
chlora lose-anes the t ized  cat  af ter  acoust ic  as well as phot ic  
s t imulat ion.  Recent ly ,  CHU 2 s tudied  the  effects of aud i to ry  
and  visual  inputs  on lumbar  D R P s  and spinal  reflexes and 
found t h a t  a condi t ion ing  s t imulus  in e i ther  one of these 
two  special  senses, which  in i tself  did no t  evoke lumbar  
D R P s ,  inhib i ted  segmenta l ly  evoked D R P s  while pro'- 
ducing a b iphasic  effect  on spinal  reflexes. This b iphasic  
effect  consis ted of an ear ly  faci l i ta t ion of mono-  and poly- 
synap t i c  reflexes a t  30-80 msec fol lowed by  a depress ion 
which  reached a m a x i m u m  at  abou t  300 msec. I t  became 
of in teres t  to  s tudy  the  effects of a condi t ion ing  aud i to ry  
inpu t  on the  exc i tab i l i ty  of cu taneous  p r ima ry  afferent  
t e rmina ls  in the  lumbosacra l  spinal  cord. In  the  following 
exper imen t s  we t e s t ed  the  exc i tab i l i ty  of sural  p resynap t i c  
t e rmina l s  by  the  me thod  of WALL 3. 

Six adul t  cats  were anes the t ized  by  i.p. admin i s t r a t i on  
of cr (40-50 mg/kg),  immobi l ized  wi th  gal lamine 
t r i e th iod ide  (Flaxedi l ) ,  and  art if icial ly respired (4% COs 
in expired  air). The lumbosacra l  cord was exposed by  
l aminec tomy  and covered wi th  minera l  oil ma in t a ined  at  
a cons t an t  t e m p e r a t u r e  of 37 ~ B o d y  t empera tu r e  was 
also ma in t a ined  close to  37~ by  a hea t ing  pad  placed 
under  the  cat. Vent ra l  roots  of L6, L7 and S t were sect ion- 
ed on one side: A b ranch  of the  ipsi lateral  sural nerve  was 
isolated,  c rushed per iphera l ly ,  and  placed on p l a t inum 
hook electrodes in a minera l  oil pool. D R P s  were recorded 
f rom a cut  dorsal  L 7 f i lament .  The exci tabi l i ty  of the  sural 
nerve  af ferent  t e rmina ls  was t e s t ed  by  del iver ing s t rong 
pulses of 0.1 msec dura t ion  and  10-50 vol t  s t r eng th  th rough  
a low res is tance 4 M NaC1 glass microelect rode in t roduced  
into the  spinal  cord jus t  media l  to  the  en t ry  of dorsal  L7 
and di rec ted  la teral ly  following the  t echn ique  of WALL 3. 
The bes t  response was ob ta ined  a t  a d e p t h  of abou t  1.25 mm.  
The acoust ic  s t imulus  consis ted  of a t ra in  of clicks of 
var ious  frequencies (300-1000 cycles/sec) and  dura t ion  
(10-40 msec) del ivered t h rough  a loudspeaker  placed abou t  
10 cm away  f rom the  ipislateral  ear. The h igher  frequencies  
were usual ly more  effective,  

Afferent  T e r m i n a l s  I n d u c e d  by  A c o u s t i c  S t i m u l i  

A t ra in  of clicks produced  nega t ive  D R P s  in a l u mb a r  
dorsal  root le t  as originally repor ted  by  MALLART 1. \ u  
acoust ic  s t imula t ion  preceded  sural  nerve  s t imula t ion ,  the  
condi t ion ing  aud i to ry  inpu t  inhib i ted  segmenta l ly -evoked  
D R P s .  This  inh ib i t ion  reached a peak  a round  50 msec and 
pers i s ted  for over  400 msec. I t s  t ime  course suggested the  
presence  of a p re synap t i c  inh ib i to ry  p a t h w ay .  

Since cu taneous  p resynap t i c  inh ib i t ion  is ef fec ted  by  
depolar iza t ion  of a f ferent  f ibers a t  the i r  t e rmina ls  4, audi-  
to ry  condi t ion ing  should increase the  exc i tab i l i ty  of these 
te rmina ls  when t e s t ed  by direct  electrical  s t imula t ion .  The 
t es t  pulses del ivered th rough  a microelec t rode  were al- 
ways  s u b m a x i m a l  to allow for the  r ec ru i tmen t  of more  
f ibers in the  s t imula ted  area as a resul t  o f  the i r  depolari-  
zat ion by  the  condi t ion ing  input ,  and  only  the  fas tes t ,  
synchronized  group of an t id romic  impulses  was considered.  
Several  t racks  and  dep ths  of sural t e rmina t ions  were ex- 
plored.  At  some sites wi th in  cer ta in  t racks,  l i t t le  or no in- 
c r e a s e  in exc i tab i l i ty  was ob;erved.  But  a t  mos t  sites, 

Maximal increase (%) in excitability of sural terminals after acoustic 
stimulation at conditioning-test intervals of 50, 58 and 75 msec 

Experiment 50 58 75 

1 67 85 56 
2 40 5! 36 
3 29 80 61 
4 14 53 53 
5 78 300 210 
6 80 204 111 
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An experiment showing the time course of the increase in excitability 
of sural afferent terminals after conditioning acoustic stimulation. A 
low resistance mieroeleetrode was inserted into the dorsal horn and 
used for test stimulation, the antidromie response being recorded in 
the ipsilateral sural nerve. This autidromie response was taken as 
control, and the increase in its size by conditioning acoustic stimula- 
tion is expressed as percentage on the ordinate, while the conditioning- 
test intervals are indicated on the abscissa. The inset shows at left the 
control antidromic response after stimulation of the sural terminals, 
followed by the response at the indicated intervals. 
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c o n d i t i o n i n g  a c o u s t i c  t r a i n s  i n c r e a s e d  t h e  s ize  of  t h e  s u r a l  
a n t i d r o m i c  s p i k e  to  a n  a p p r e c i a b l e  e x t e n t ,  w i t h  a m a x i -  
m u m  i n c r e a s e  of  5 0 - 8 5 %  in  4 e x p e r i m e n t s ,  b u t  u p  t o  
2 0 0 - 3 0 0 %  in  2 e x p e r i m e n t s  (Tab le ) .  T h i s  i n c r e a s e  r e a c h e d  
a m a x i m u m  a t  c o n d i t i o n i n g - t e s t  i n t e r v a l s  of  5 5 - 6 5  m s e c ,  
a n d  r a n  a p r o l o n g e d  t i m e  c o u r s e  l a s t i n g  o v e r  150 m s e c  
( F i g u r e ) .  

I n  t w o  e x p e r i m e n t s ,  c o n d i t i o n i n g  p h o t i c  s t i m u l a t i o n  
a lso  p r o d u c e d  a n  i n c r e a s e  in  e x c i t a b i l i t y  o f  s u r a l  a f f e r e n t  
t e r m i n a l s ,  b u t  t h i s  w a s  m u c h  w e a k e r  t h a n  t h a t  p r o d u c e d  
b y  a c o u s t i c  s t i m u l a t i o n .  

I n  c o n c l u s i o n ,  a n  a u d i t o r y  i n p u t  d e p o l a r i z e s  l u m b o -  
s a c r a l  p r e s y n a p t i c  t e r m i n a l s  of  c u t a n e o u s  a f f e r e n t  f i b e r s  
l e a d i n g  t o  a n  i n c r e a s e  in  t h e i r  e x c i t a b i l i t y .  T h i s  s u g g e s t s  a 
p r e s y n a p t i c  m o d u l a t o r y  i n f l u e n c e  of  a c o u s t i c  s t i m u l i  o n  
c u t a n e o u s  t r a n s m i s s i o n  a t  t h e  l eve l  of  t h e  s p i n a l  co rd  5. 

Rdsumd. L ' e x c i t a b i l i t 6  d e s  t e r m i n a i s o n s  d e s  f i b r e s  af f6-  
r e n t e s  c u t a n 6 e s  p r i m a i r e s  s p i n a l e s  a u g m e n t e  ap r~s  c o n d i -  
t i o n n e m e n t  p a r  u n  s t i m u l u s  sono re .  
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Hormonal  Rupture of Larval Diapause in the Tick Rhipicephalus sanguineus (Lat.) 

I n  n a t u r e  in  I n d i a ,  eggs  of  t h e  h a r d  t i ck ,  Rhipicephalus 
sanguineus (La t . )  (Aca r i :  I x o d i d a e )  u s u a l l y  h a t c h  d u r i n g  
t h e  w i n t e r  o r  e a r l y  s p r i n g .  B u t  t h e  l a r v a e  d i a p a u s e ,  t h e y  
do  n o t  s e e k  h o s t s  o r  a t t a c h  if t h e y  a r e  p l a c e d  on  h o s t s  d u r -  
i n g  t h e  s u b s e q u e n t  s p r i n g  o r  s u m m e r .  I n  t h e  l a b o r a t o r y ,  
l a r v a e  e x p o s e d  t o  a p h o t o p e r i o d i c  cyc le  of  1 6 h  of  l i gh t ,  8 h 
of  d a r k  ( L D  16 : 8) a t  a t e m p e r a t u r e  of  25 ~ 1 ~ a n d  7 5 %  
R .  H .  d i a p a u s e  in  m u c h  t h e  s a m e  w a y ,  b u t  c o m p a r a b l e  
l a r v a e  k e p t  in  L D  8 :16  for  5 w e e k s  a t t a c h  a n d  feed  on  r a b -  
b i t  a n d / o r  m o u s e  1. 

I t  is we l l  k n o w n  t h a t  j u v e n i l e  h o r m o n e  or  j u v e n i l e  h o r -  
m o n e  a n a l o g u e s  wil l  i n d u c e  f e e d i n g  a c t i v i t y  2, y o l k  d e p o s i -  
t i o n  3, o v i p o s i t i o n  4 a n d  m o r p h o g e n e t i c  e f f ec t s  5 in  d i a -  
p a u s i n g  i n s e c t s .  Also ,  m o u l t i n g  h o r m o n e s  ( e c d y s o n e s )  wil l  
r u p t u r e  d i a p a u s e  in  s e v e r a l  s p e c i e s  of  i n s e c t s  6. W e  h a v e  
r e c e n t l y  i n v e s t i g a t e d  t h e  e f f ec t s  of  t h e  i n s e c t  m o u l t i n g  
h o r m o n e s  ( e - e c d y s o n e  a n d  f l - e c d y s o n e  ( e c d y s t e r o n e )  a n d  
a n  a n a l o g u e  of  j u v e n i l e  h o r m o n e  (trans, trans-lO, 11-epo-  
x y f a r n e s e n i c  a c id  m e t h y l  es te r ) ,  on  t h e  t e r m i n a t i o n  of  l a r -  
v a l  d i a p a u s e  in  t h e  h a r d  t i ck ,  R. sanguineus, a n d  t h e  re-  
s u l t s  a r e  r e p o r t e d  in  t h i s  p a p e r .  

T h e  e c d y s o n e s  we re  d i s s o l v e d  in  10% m e t h a n o l  a n d  t h e  
a n a l o g u e  of j u v e n i l e  h o r m o n e  w a s  d i s s o l v e d  in  a c e t o n e .  
L a r v a e  we re  a n a e s t h e t i z e d  b y  e x p o s i n g  t o  Co 2 a n d / o r  in  
ice b a t h  b e f o r e  t r e a t m e n t  w i t h  h o r m o n e s .  

G r o u p s  of  30 d i a p a u s i n g  l a r v a e  e x p o s e d  to  L D  1 6 : 8  
f r o m  t h e  t i m e  t h e  a d u l t  m o t h e r  t i c k  d r o p p e d  f r o m  t h e  
h o s t  w e r e  a n a e s t h e t i z e d  a n d  w e r e  t r e a t e d  w i t h  e i t h e r  0.1 
or  1 . 0 %  s o l u t i o n s  (1 ~tl) of  o n e  of  t h e  3 c o m p o u n d s  a p p l i e d  
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Table I. Effects of hormones on termination of diapause in Rhipicephalus sanguineus (Lat.) larvae as deternfined by the percentage of attach- 
ment to rabbits when treated topically with 1 [xl per larva to 6 replicates of 30 diapausing larvae 30 days old 

Concentration (%) Larval a t tachment  (%) 

1 2 3 4 5 6 Average 

0.1 
1.0 

0.1 
1.0 

0.1 
1.0 

~-ecdysone 
10 12 6 8 9 
20 19 21 32 30 44 29 
fl-eedysone 
48 28 28 20 31 
32 28 38 30 25 31 
trans, trans-lO, l l-epoxyfarnesenic acid methyl ester S 

0 
0 

Long-day control 
4 8 10 12 6 4 7 

Short-day control 
52 43 56 45 32 31 43 

~Methyl-10, l l-epoxy-3,  7, l l- tr imethyl-2,  6-dodecadienoic acid. A few larvae escaped or died. Therefore, the percentage of at tachment indi- 
cates the ratio of the number  of larvae which attached to the total number present and alive at the end of 48 h. 


