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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  
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orb i t  were  resected.  The  E R G  was recorded w i t h  a 
p la t inum-ba l i  e lec t rode  a t t ached  to  a con tac t  lens. The  
beak  and  the  ex te rna l  mea tus  of the  young  chick were 
f ixed w i t h  a holder.  The  reference electrode was a steel  
needle, inser ted into  the  exposed orbit .  The  E R G  was 
recorded wi th  a dua l -beam oscilloscope (Nihon-Koden,  
VC7) using a t ime  cons tan t  of 2.0 sec. The  E R G  was 
s imul taneous ly  recorded w i t h  a 4-channel  ink-wr i t ing  
sys t em (Nihon-t(oden)  using a t i m e  cons tan t  of 1.0 sec. 
The  xenon  flash l amp  (Nihon-Koden,  MSP-2R) ,  para l led  
with  t he  opt ic  axis, was used. The  d is tance  be tween  t h e  
pho tos t imula to r  and  the  eye was abou t  70 cm. The  
energy of the  discharge was 20 J.  An upward  displace- 
m e n t  in the  record was t aken  as pos i t ive  for corneal  
electrode.  Dur ing  the  r ecovery  phase,  t he  chick was 
warmed  by  a the rmoregula to r .  

Results and discussion. ~2xen the  b i rd  was cooled 
rap id ly  b y  an ice-pack and the  b o d y  t empe ra tu r e  had  
reached abou t  22°C, t he  ice-pack was removed,  and the  
chick was warmed  by  the  thermoreguta tor .  Typica l  E R G  

changes are  represented  in F igure  1 dur ing  the  r ap id  
cooling. The  ampl i t ude  of t he  b- and  c-waves decrease 
m a r k e d l y  wi th  decreasing b o d y  t empe ra tu r e  (Figure 1 A). 
One componen t  (a2-wave) super imposed on the  ascending 
phase  of the b-wave appeared  a t  abou t  30°C of rec ta l  
t empera tu re .  This  componen t  was accen tua ted  when  the  
ampl i tude  of the  b-wave decreased (Figure 1C). A new 
nega t ive  deflect ion in t he  as-wave was found w i t h  
decreased rec ta l  t e m p e r a t u r e  be tween  22 and  24°C 
(Figures I and  2). I n  recovery  phase  a sp i t t ing  of t h e  
ax-wave d isappeared  (up to 25°C of rec ta l  t empera ture ) .  
The  E R G  obta ined  af ter  r ecovery  phase  showed normal  
wave fo rm (Figure 1 B). 

One componen t  (a~-wave) on the  b-wave migh t  cor- 
respond to  t he  a~-wave repor ted  by  WITKOVSKY ~ and 

z T. OOKAWA and T. TATEISHI, Experientia 26, 277 (1970). 
= P. WITKOVSKV, Vision Res. 3, 341 (1963). 
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Fig. 1. Effect of rapid cooling on the ERG in a 14-day-old chick, age after hatching. The ERGs (A, B and C} are obtained from 1 chick in 
a series of experiment. Arrows indicate the artifacts induced by eye movement. Calibulation marks: 100 msec, 100 ~tV. An ice-pack was 
placed on the back when the body temperature was 39.2 °C (A). After the body temperature reached about 22 °C, the ice-pack was removed. 
Then, the chick was warmed by the thermoregulator and the ERG was recorded again during the recovery period (B). 5 successive sweeps 
have been superimposed in C record. ® mark indicates the recovery phase from hypothermia. 
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OOKAWA and TATEISHI 1. I n  addi t ion,  t h e  au thor  of ten  
observed  the  2 componen t s  on the  b-wave dur ing  the  
course of r ap id ly  decreased body  t e m p e r a t u r e  as well  
as gradual  cool ing ~. The  double  b-component ,  which  is 
c lear ly  evidenced dur ing pen toba rb i t a l  infusion, has  been  
repor ted  on the  developing  chick 2-4, and i t  has photopic  
and scotopic  propert ies .  

A 

/-- 
COBB and MORTON ~ found t h a t  t he  h u m a n  E R G  

showed several  r h y t h m i c  wavele ts  on the  ascending 
phase of t he  b-wave. S imi lar  osci l lat ions h a v e  been 
found in m a n y  species, and h a v e  been des ignated  as t he  
'osc i l la tory  po ten t i a l '  by  YONEMURA 6. YONEMURA et 
al. e,7 ment ioned  t h a t  the  r h y t h m i c  wavele t s  in t he  b i rd ' s  
E R G  are s imilar  in wave fo rm to t he  osci l la tory po ten t ia l  
in mammal s .  The  minor  components  super imposed on 
the  ascending phase of the  b-wave were also repor ted  
on the  b i rd ' s  3.s E R G .  The  a , -wave  and the  double  
b-wave componen t  observed  in t he  chick in t h e  present  
expe r imen t  m a y  be comparab le  to a pa r t  of t he  r h y t h m i c  
wave le t s  or  the  osci l la tory po ten t ia l " .  

Zusammenfassung. Mit der  A b n a h m e  der  K6rpe r t em-  
pe ra tu r  ve rminde r t e  sich gleichzei t ig  die A m p l i t u d e  dex 
b- und  c-Wellen des E R G .  Zwei kleinere,  yon  den a- und  
b-Wellen abgespal tene  K o m p o n e n t e n  wurden  wiihrend 
der  Abki ih lung  festgestel l t ,  wi ihrend nach  ~Viederher- 
s te l lung der  H y p o t h e r m i e  das E R G  die  normale  ~¢Vellen- 
form registr ier te .  
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Fig. 2. ERG recordings from a 14-day-old chick at the rectal tem- 
perature of 39.2 °C (A) and 22.5 °C (B), respectively. For the details 
see the text. 
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The Ontogenet ic  D e v e l o p m e n t  of the c - W a v e  in the 

In  t he  mouse  E R G ,  there  is no apprec iable  c -wave  
in the  younges t  animals ,  whereas  i t  becomes v e r y  pre- 
d o m i n a n t  in the  21st pos tna ta l  day  x. I n  t he  younges t  
chick, t he  absence of t he  c -wave  is r epor ted  by  V¢Ir- 
KOVSKY ~, t h o u g h  he  suggested t h a t  one unexplored  pos- 
s ibi l i ty  is t h a t  the  c-wave m a y  be present  in older  chicks 
by  analogy w i t h  f indings in ra ts  t. Recent ly ,  BLOZOVSKI 
and BLOZOVSKI" repor ted  t h a t  t he  c-wave appears  a t  
6 days  old in t he  ha tched  chick. I n  the  present  invest iga-  
t ion,  t he  au thors  observed  t h a t  t he  c -wave  was seen 
ju s t  before  and a f te r  ha tching.  

Materials and methods. 40 W h i t e  Leghorn  chicks (Gore- 
201 and  -202 line) were  used for  th is  exper iment .  The  
head of the  embryos  were exposed by  a r emova l  of a 
por t ion  of t he  shell. The  beak  and ex te rna l  acoust ic  
mea tus  of t he  chick was f ixed wi th  a holder.  Dur ing  
the  E R G  recording,  body  t empe ra tu r e  of the  bird was 
kep t  as normal  as possible, using a the rmoregula to r .  
The  body  t e m p e r a t u r e  was checked by  a the rmis to r  
placed in  t he  r ec tum (about  1 cm f rom the  cloaca). Unde r  
local anesthes ia  (Benoxil ,  Osaka), upper  and lower 
eyelids, t he  n ic t ia t ing  m e m b r a n e  and the  upper  edge 

Chick ERG 

of the  orb i t  were cut.  General  anesthesia was no t  em-  
p loyed in this  exper iment .  

The  E R G  was recorded wi th  an e lect rode (p la t inum- 
ball) a t t ached  to  a con tac t  lens, and the  reference elec- 
t rode  of a s teel  needle was inserted into  t he  exposed orbit .  
The  ERG was registered with  a dua l -beam oscilloscope 
(Nihon-Koden,  VCT) and photographed .  T h e  upper  b e a m  
of the  oscilloscope was used for d isp lay ing  an E R G  
response and the  lower one for t he  sign of pho t ic  st imulus.  
A compar is ion  was m a d e  s imul taneous ly  be tween  pen- 
wr i te r  records (Nihon-Koden,  4 channe l  system) and 
those  ob ta ined  f rom t h e  a b o v e - m e n t i o n e d  oscilloscope, 
and i t  revea led  no s ignif icant  differences in t he  wave-  
form. The E R G  was recorded  w i t h  a t i m e  cons t an t  of 2 
sec on the  oscil loscope and  of 1 sec on the  penwr i te r  
record. An upward  d i sp lacement  in t he  record  was t aken  
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