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q u a n t i t a t i v e  brackets  g iven  by  SCHMIDT 3. The change 
occurs only  dur ing  l igh t  exposure.  D a t a  obta ined  wi th  
o ther  measur ing  wave leng ths  show t h a t  the  results  for 
t he  earlier, fas t  (dichroic) c o m p o n e n t  h a v e  the  same 
pho to-sens i t iv i ty  as rhodopsin  and agree spect ra l ly  wi th  
i ts  ex t inc t ion  coefficient.  The  re ta rdance  spec t rum of the  
s lower (birefringence) func t ion  is i ndependen t  of t he  
measur ing  wavelength .  

Measurements  wi th  I = 470 n m  revea led  dichroism 
a t t r i bu t ab l e  to  a pho toproduc t ,  i.e. t he  th i rd  c o m p o n e n t  
men t ioned  a t  the  beginning.  I t  d isappeared  wi th  a half-  
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Comparison between the time courses of photolysis (left scale) and 
a change in birefringence (right scale) of isolated frog rods as a 
function of exposure time (abscissa) to light of 3.03 X 10 xs q506 nm/ 
m~/s. The half-times of the 2 changes are indicated by the arrows 
and marked tal~ (density change) and tb/2 (change in birefringcnce) 
respectively. The wavelength of the bleaching light is given by 
t~B, that of the measuring light by ;~M" Birefringenee is expressed as 
Retardanee/path length. 

time of several minutesL Hence the reaction with the 
time-constant of 46 sec is unlikely to be a property of 
rhodopsin or of any of its photoproducts, although 
additional measurements show that the photolysis of 
rhodops in  causes it. The chain  of events  fol lowing the  
absorp t ion  of l ight  by  rhodops in  p r o v i d e s  a c lock for  
t i m i n g  t h e  occurrence of even ts  connected  wi th  i t :  as 
t he  d is rupt ion  of t he  rhodopsin  complex  in t he  rod  
proceeds v e r y  s lowly and is unl ikely  to  h a v e  passed 
w i th in  a few minu tes  of photolys is  t he  s tage  a t  which  
b o t h  meta rhodops in  I and I I  are  in equi l ibr ium,  t h e  rod  
ma te r i a l  is p robab ly  a l te red  soon af ter  pho t ic  absorpt ion.  
The  a fo rement ioned  changes in the  birefr ingence of ne rve  
fibres dur ing  the  passage of an  ac t ion  po ten t i a l  I are  
faster  t han  those repor ted  here;  bu t  those  in t he  rods 
are m u c h  larger,  owing to t he  favourab le  observ ing  con- 
ditions. I t  remains to be seen if t h e y  re la te  to the  visual  
process, and wha t  happens  fol lowing a flash. F u r t h e r  
detai ls  will  be publ ished elsewhere. 

Zusammen/assung. In  dis ta len St / ibchen der  Frosch-  
re t ina  en twicke l t  sich nach Be l ich tung  eine Anderung  
der Doppe lb rechung  als Ausdruck  des pho tochemischen  
Exi ta t ionsprozesses .  Le tz te re r  wird  in Analogie  mi t  der  
nach  Transmiss ion  eines Akt ionspoten t ia l s  au f t r e t enden  
Anderung  der  Transmiss ion  des Nerven  gesetzt .  
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C h r o n i c  E f f e c t s  o f  N i c o t i n e  o n  G a s t r i c  S e c r e t i o n  i n  V a g o t o m i z e d  R a t s  

Tobacco  smoking  has been inc r imina ted  as an et iologic 
agen t  in pept ic  ulcer fo rmat ion  in m a n  1. Fur the rmore ,  
the  m o r t a l i t y  f rom duodenal  ulcer disease is greater  for 
smokers  t han  for non-smokers  ~. We  have  recen t ly  shown 
t h a t  nicot ine when  g iven  chronical ly  (2 weeks) to rats,  
produces an  increase in basal  gastr ic acid and pepsin  
ou tpu t sL  The  precise mechan i sm of this  nicot ine effect  
is n o t  clear b u t  m a y  invo lve  cent ra l  s t imula t ion .  Since 
cen t ra l  s t imul i  usua l ly  ac t  v i a  the  vagus  nerve,  we 
inves t iga ted  the  effect  of chronic  nicot ine exposure  on 
gastr ic  secret ion in v a g o t o m i z e d  rats.  

Materials and methods. 24 male  Sprague-Dawley  ra t s  4 
weighing 326.6-}-3.6 g were  used. T h e y  were housed as 
descr ibed p rev ious ly  5 and  r a n d o m l y  d iv ided  in to  2 
groups of  12 ra ts  each;  one group was vagotomized ,  
whereas  the  second was sham operated.  Bi- la tera l  ab- 
domina l  v a g o t o m y  was per formed  under  pen toba rb i t a l  8 
anes thes ia  (50 mg/kg) by  LA~BERT'S m e t h o d L  Control  
rats  were sham opera ted ;  sham opera t ion  consis ted of an  
upper  abdomina l  l a p a r o t o m y  under  pen tobarb i t a l  anes- 
thesia.  F r o m  the  first  pos t -opera t ive  day,  6 vago tomized  
and 6 sham opera ted  ra ts  were in jec ted  s.c. da i ly  for 
14 days  wi th  nicot ine (2000 bag base/2.0 ml/kg)  ; cont ro l  
vago tomized  and  sham opera ted  ra ts  rece ived  nicot ine 
control  saline (2.0 ml  0.85 g/100 ml  w/v  NaC1/kg). All  
ra ts  surv ived  the  opera t ion  and  af ter  14 days  of inject ions 

t h e y  were isolated f rom food for 40 h as described pre- 
v ious lyL Basal,  uns t imu la t ed  gastr ic  secret ion was c o l -  
lected fol lowing pylorus  l igation.  P repa ra t ion  of nicot ine 
and cont ro l  injectables,  detai ls  of an imal  care and 
housing, and techniques  of gastr ic juice col lect ion and 
analysis  h a v e  been presen ted  previouslyS,L 

Results. Gastr ic  secretory da t a  are  presented  in t i le 
Figure.  I n  sham ope ra t ed  ra ts  chronic  n icot ine  in ject ions  
s igni f icant ly  increased basal  gastr ic  ju ice  v o l u m e  ( P <  
0.025), acid  o u t p u t  ( P < 0 . 0 5 )  and  pepsin  o u t p u t  ( P <  
0.01). Fo l lowing  v a g o t o m y  however ,  the re  were no dif- 
ferences be tween  chronic  nicotine-,  or  chronic  nicot ine 
control- inj  ec ted  rats.  
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I n  bo th  groups of vago tomized  rats  the  s tomachs  were 
d i la ted  and conta ined  food residue in spi te  of the  40 h 
isolat ion period. This  food re ten t ion  is p resumab ly  re- 
sponsible for the  gastr ic  secret ion obta ined  f rom these  
rats.  Food  re ten t ion ,  and  gastr ic  d i l a ta t ion  axe expec ted  
fol lowing v a g o t o m y  due  to  absence of vaga l  mo to r  
s t imula t ion .  B o d y  weigh t  gain over  the  I4  days  of  injec-  
t ions  was reduced fol lowing v a g o t o m y  ( P < 0 . 0 5 )  as 
compared  to  t he  sham opera ted  rats.  

Discussion. The  resul ts  presented  here show t h a t  
abdomina l  v a g o t o m y  in ra ts  p reven ts  n icot ine- induced 
gastr ic  secretory s t imula t ion .  Chronic oral  or  pa ren te ra l  
nicot ine admin i s t r a t ion  has  been shown prev ious ly  to  
increase gastr ic  juice vo lume  and acid and pepsin ou tpu t s  
in ratsa, S. The  cause of this  nicot ine effect  is no t  
known bu t  several  possible mechan isms  m a y  be opera t ing  
induct ion  of his t id ine  decaxboxylase,  h i s t amine  release, 
or cent ra l  vaga l  ac t iva t ion .  We  have  previous ly  shown ° 
t h a t  nicot ine induces his t idine decarboxylase  ac t i v i t y  and 
releases h i s tamine  in the  ra t  s t omach  suggest ing t h a t  
these  effects  are  responsible  for t he  gastr ic  secretory 
s t imula t ion .  Suppor t  for this  concept  is p rov ided  by  
KIM and SHORE 50 who repor ted  t h a t  v a g o t o m y  inhibi ted  
or  blocked deple t ion  of gastr ic  h i s tamine  by  reserpine. 
However ,  recent ly  GLICK ~ et  al. ix have  shown t h a t  
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Gastric juice volume (GJV) and volume/100 g, acid output (AOP) 
and pepsin output (POP) in sham-operated and vagotomized rats. 
Each group is the mean -4-S.E.M. of 6 rats. Chronic NaC1 (2.0 ml 
0.85 g[100 ml w]v NaC1/kg) and nicotine (2000 [zg base/2.0 mllkg) 
were given daily s.c. for 14 days commencing on the first post- 
operative day. Gastric secretion was collected in 2 h pylorus-lig~tcd 
rats. There are no differences for any parameter between the vago- 
tomized rats injected with NaC1 or nicotine. Significant differences 
in the sham-operated rats are as follows: GJV and GJV]100 g 
{P<:0.025), AOP {P<:0.05) and POP (P<:0.0I). a) Sham opera- 
tion: chronic NaC1. b) Sham operation: chronic nicotine, e) Vago- 
tomy: chronic NaCL d) Vagotomy: chronic nicotine. 

v a g o t o m y  and  py lo rop las ty  in rats  are fol lowed by  in- 
creased his t id ine  decarboxylase  a c t i v i t y  in bo th  fasted 
and  fed animals .  

Gast r ic  secret ion in the  ra t  is depressed by  v a g o t o m y L  
Fai lure  to  show this  here  in the  control  ra ts  is p robab ly  
d i rec t ly  dependen t  upon the  food re ta ined  in t he  s t omach  
due  to de layed gastr ic  empty ing ,  a sequalae  of v a g o t o m y  i% 
Certainly,  gastr ic h i s t amine  fo rmat ion  (of s imi lar  magni -  
t ude  to  t h a t  induced b y  gas t r in  or  2 deoxyglucose)  has  
been shown in the  r a t  fo l lowing gastr ic  d i s ten t ion  is. The  
absence of n icot ine- induced gastr ic  secretory s t imula t ion  
fol lowing v a g o t o m y  is no t  proof  of a p r i m a r y  cent ra l  
vaga l  ac t iva t ion  since the  vagus  has  a 'pe rmiss ive '  ef fect  
on gastr ic secret ion;  v a g o t o m y  reduces the  responsiveness  
of the  par ie ta l  and chief cells to  bo th  h i s tamine  and  
gastrin,  and reduces the  release of  gastr in  f rom the  
gas t r in  a n t r u m  z4,zs,z% 

In  v iew of the  deleterious effects  of tobacco  smoking  
on pept ic  ulcer disease in man~, ~, and the  f requency  
wi th  which v a g o t o m y  is per formed as pa r t  of surgical  
t r ea tmen t ,  the  resul ts  presented here  are of great  po ten-  
t i a l  in teres t  zv. 

Rdsumd. La s6cr6tion gast r ique a 6t6 mesur6e dans des 
ra ts  males  avec  l igature  pylor ique  de deux  heures,  apr6s 
14 jours  d ' in jec t ions  sous-cutan6es de  n icot ine  ou de 
NaC1. Les r6sul tats  de l ' admin i s t r a t ion  de  nicot ine  fu ren t  
une  a u g m e n t a t i o n  du vo lume  du suc gas t r ique,  de  la 
p roduc t ion  d 'ac ide  e t  de la p roduc t ion  de pepsine.  La  
v a g o t o m i e  abdomina le  bi la t6rale  a pr6venu la  s t imula t ion  
gas t r ique  secreteuse, p rovoqu6e  par  la  nicot ine.  
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Effects  of  A c u t e  H y p o t h e r m i a  o n  t h e  C h i c k  E R G  

In  the  previous  paper ,  OOKAWA and  TATEISHI 1 re- 
por ted  the  re la t ion  be tween  gradua l ly  decreased body  
t e m p e r a t u r e  and the  e lec t ro re t inogram (E:RG) in the  
developing chick. F u r t h e r  inves t iga t ion  on the  chick 's  
E R G  was made  under  the  condi t ion  of da rk  adap t a t i on  
dur ing rap id ly  decreased body  t empe ra tu r e  using the  
ice-pack, as here in  repor ted.  

Method. 8 male  W h i t e  Leghorn  chicks  (Goto-201 line), 
age 12-16 days  af ter  ha tch ing ,  were  used. For  the  
purpose  of rap id  cooling, t he  ice-pack was placed on the  
back  a t  the  rec ta l  t e m p e r a t u r e  of 39 to 40 °C. Body  tem-  
pe ra tu re  was checked by  the  the rmis t e r  p laced in the  
rec tum.  U n d e r  local anesthes ia  (Benoxil ,  Osaka), bo th  
eyelids,  the  n ic t ia t ing  m e m b r a n e  and  upper  edge of the  


