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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. 
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Table II. Percentage of larval attachment to rabbits of 100 diapausing larvae immersed at indicated ages (days) in hormonal solutions 

Concentration (%) Larval attachment (%) at day 

18 28 28 18 42 

~-ecdysone 
0.1 6 10 
1.0 38 36 32 40 

fl-ecdysone 
0.1 19 24 28 
1.0 10 38 42 40 46 

trans, trans-10, ll-epoxyfarnesenic acid methyl ester s 
0.1 0 0 0 0 0 
1.0 0 0 0 0 0 

~Methyl-10, ll-epoxy-3,7, ll-tfimethyl-2,6-dodecadienoie acid. The percentage of attachment indicates the ratio of the number of larvae 
which attached to the total number present and alive at the end of 48 h. 

topical ly  to each larva wi th  a microappl ica tor .  La rvae  were 
kep t  for 2 to  3 h a t  5 ~ af ter  hormona l  t r e a t m e n t  before 
t hey  wer e r e tu rned  to the  t e m p e r a t u r e  a t  which t h e y  were 
ma in t a ined  normal ly .  One day  later,  the  larvae were plac- 
ed inside smal l  plast ic  conta iners  8 a t t a ched  to closely 
cl ipped rabbi ts .  The pe rcen tage  of a t t ached  (and feeding) 
larvae was de te rmined  at  the  end of 48 h. Other  samples  of 
100 d iapaus ing  larvae  were immersed  in one of the  same 
solutions for abou t  15 sec and  hand led  in the  same way  as 
those  wi th  topical ly  appl ied  solution. U n t r e a t e d  controls  
f rom b o t h  shor t  and  long day  pho toper iods  were placed 
on rabb i t s  a t  the  same t ime  as the  t r ea ted  larvae.  In  o ther  
tests,  the  effects  of the  solvents  on mor t a l i t y  and a t t ach-  
m e n t  were negligible. 

Resul ts  recorded in Tables I and II  indicate  t h a t  t rea t -  
m e n t  wi:h e i ther  concen t ra t ion  of ecdysones  t e r m i n a t e d  
larval  d iapause  in R. sanguineus. T r e a t m e n t  of the  larvae 
wi th  bo th  e- and fl-ecdysones p roduced  posi t ive  results,  
when  appl ied topica l ly  or by  immers ion  in ho rmone  solu- 
tions. However ,  the  effects off l -ecdysone were s l ight ly  more  
spec tacular  t h a n  those  of ~-ecdysone in b o t h  ways  of t rea t -  
ment .  The analogue of juveni le  ho rmone  (trans, trans-lO, 
11-epoxy-farnesenic  acid m e t h y l  ester) was ineffect ive 
topical ly.  

I t  is well es tabl ished ' tha t  g rowth  and  me tamorphos i s  
in insects  is regula ted  by  the  endocr ine  ac t iv i ty  and  tile 
hormones  involved such as juveni le  hormones  9 and  ecdy- 
sones 10 have  been isolated and synthesized.  Fur the rmore ,  
juveni le  ho rmone  and its analogues t e rmina t e  photoper io-  

dical ly induced  d iapause  in insects  2 4. T h a t  d iapause  can 
also be t e rmina t ed  by  ecdysones  in larvae of the  t ick  Der- 
macentor alpictus as d e m o n s t r a t e d  by  WRIGI~T22. Our re- 
sults, besides subs t an t i a t i ng  the  above au tho r ' s  observa-  
t ions  in R. sanguineus, suggest  t h a t  the  endocr ine  me- 
chanisms  of the  Acar ina  m a y  be similar  to  those  of t he  In- 
sec t s  and  Crustacea13. 

Zusammen/assung. Die Diapause  von  La rven  der Zecke 
Rhipicephalus sanguineus (Lat.) wird durch  e- and  fl-Ec- 
dyson  beendet .  
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Calcium Dependence of Protein Transport by the 

The s t imulus  to p inocytose  is normal ly  given to  a cell 
by  the  b ind ing  of cat ions  to nega t ive ly  charged groups on 
the  m e m b r a n e  surface. The response  to th is  s t imulus  is, in 
amoeba,  f i rs t  a change in m e m b r a n e  resistance1, t hen  a 
phys ica l  m o v e m e n t  of m e m b r a n e  subs tance  to the  cell in- 
terior.  P inocytos is  i nduced  wi th  monova l en t  ca t ions  can 
be inh ib i ted  by  high concen t ra t ions  of calcium, In  th is  
case compe t i t i on  be tween  calcium and sod ium for anionic 
sites is t h o u g h t  to remove  the  s t imulus  to pinocytose3.  
Usual ly  however  the  inducing cat ion is bel ieved to  dis- 
place calcium as it b inds  to the  m e m b r a n e  to cause the  
p ronounced  fall in res is tance recorded immed ia t e ly  before 
vesicle fo rma t ion  begins 2. Remova l  of calcium wi th  E D T A  
also causes the  m e m b r a n e  res is tance to fall bu t  th is  does 

Small Intestine of the New-Born Pig 

not,  by  itself, in i t ia te  m e m b r a n e  m o v e m e n t  a. I t  has  there-  
fore been suggested t h a t  i t  is the  presence  of free calcium 
which  links s t imulus  to  response,  poss ib ly  by  ac t iva t ing  
a cy toplasmic  contrac t i le  sys tem analogous to the  excita-  
t ion-coupl ing  seen in muscle 4. If th is  were t rue  the  act ion 
of calcium on a p inocy to t i c  cell would be seen to  be com- 
plex, h igh  concen t ra t ions  of the  ion inh ib i t ing  the  s t imu-  
lus to  p inocytose  bu t  some calcium being essent ial  for the  
induc t ion  of m e m b r a n e  ins tabi l i ty .  I t  seemed therefore  of 
in te res t  to tes t  for calcium in te rac t ions  in ano the r  t issue 
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