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Fig. 3. 1 h after the injection of glycineJ4C the splenic tissue becomes visibly black. The amino acid distribution is analogous in 
sham-thymeetomized (above) and in thymectomized rats (below). It is possible to notice that the lymphatic follicles acquire glycine in a 

very low quantity. 30th day of experiment. 

The  d a t a  ob ta ined  conf i rm t h a t  the  se rum-pro te ic  pic- 
ture  of a n e o n a t a l l y - t h y m e c t o m i z e d  an imal  is unchanged  ; 
t h e y  also conf i rm t h a t  the  process  of se rum-pro t idopoies i s  
remains  wi th in  the  l imits  of n o r m a l i t y ;  pa r t i cu la r ly  the  
syn thes i s  of 7-globul ins  proceeds  normal ly .  Thus  it is no t  
in th is  way  t h a t  the  t h y m u s  influence on immunogenes i s  
is media ted .  The d a t a  on the  ' humora l '  i n t e rven t ion  of 
t h y m u s  on immunogenes i s  13 ~s and  the  cons idera t ion  t h a t  
the  7-globul inopoiet ic  device is p robab ly  safe in the  t h y -  
mec tomized  animal ,  would suggest  a t t r i b u t i n g  to  t h y m u s  
a ' s t a r t e r '  role: in any  case, the  mode  and  the  exac t  
course of th is  s t a r t  to  the  power  of immunologica l  re- 
sponse  is stil l  unknown.  

Riassunto. In  ra t t i  t imec tomizza t i  alia nasc i ta  e seguit i  
per  2 mesi  non  si osservano  a l teraz ioni  a enrico del  quad ro  
s ieroprote ico:  in par t ico lare  i valori  delte 7-globul ine  e 
l ' incorporaz ione  di glicina-l*C in tale  frazione sono analo-  
ghi a quelli t r ova t i  in animat i  so t topos t i  a falsa t imec tomia .  

Pure  q u a l i t a t i v a m e n t e  simile appare  la d i s t r ibuz ione  del- 
l ' aminoac ido  m a r c a t o  nel  p a r e n c h i m a  splenico e in quello 
epat ico  dei r a t t i  di e n t r a m b i  i gruppi .  
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P e r i s t a l t i c  M o v e m e n t  of  t h e  T o r t o i s e  I n t e s t i n e  

While  5 - h y d r o x y t r y p t a m i n e  (5-HT) has  an  exc i t a to ry  
effect  on var ious  in tes t ina l  muscu la tu re s  1,~, i t  was shown  
t h a t  on isolated to r to i se  in tes t ine  S 5-HT had  a weak ly  
exc i t a to ry  as well as an inh ib i to ry  effect.  The d i f fe ren t  
respons iveness  to  5-HT in t he  tor to ise  in tes t ine  p r o m p t e d  
us to s t u d y  the  na tu re  of t he  per is ta l t ic  m o v e m e n t  and  its 
modif ica t ion  by  5-HT in th is  animal .  In  t he  p resen t  s t u d y  
in tes t ina l  s t r ips  of t he  tor to ise ,  A m y d a  ~aponica, which  is 
found  in the  wa te r s  in Korea ,  were  used.  To s t u d y  peri-  
s ta l t ic  ac t iv i ty ,  t he  u p p e r  p a r t  of the  in tes t ine  (ca. 5 cm in 
length) was  d issec ted  ou t  and  suspended  in o x y g e n a t e d  
Ringer  solut ion a t  25°C, according  to  t h e  m e t h o d  of 
TRENDELlgNBURG 4, or BELESIN and  VARAGIC s, TO invest i -  
gate  differences in respons iveness  of longi tud ina l  and cir- 
cular  muscle of the  tor to ise  in tes t ine ,  th ree  p r epa ra t i ons  
(circular, longi tudinal ,  and  the  usual  Magnus  p repara t ion)  
were suspended  in the  same 100 ml organ b a t h  and  the i r  
responses  were examined  s imul taneously .  The  circular  

p r e p a r a t i o n  was made  as follows: a f te r  cu t t i ng  the  in tes-  
t ine  so as to  make  a r ing of an  in tes t ina l  s e g m e n t  5 m m  in 
wid th ,  3 such r ings were  connec ted  t h r o u g h  co t ton  t h r ead  
to  make  a chain,  and  the  chain  was suspended  in t he  ba th .  
The  longi tudina l  p r epa ra t i on  was  m a d e  by  cu t t ing  the  
in tes t ine  in t he  d i rec t ion  of the  longi tudina l  f ibres 5 cm 
in leng th  and  5 m m  in width .  

Unl ike  m a m m a l i a n  in tes t ina l  s t r ips ,  the  per is ta l t ic  
m o v e m e n t  could no t  be induced  e i ther  by  increasing in t ra-  
lumina l  p ressure  (up to  80 m m  t t 2 0  ) or by  t h e  s imul ta -  
neous  app l ica t ion  of pressure  and  5-HT (up to  I mg/ml)  
on the  i n t r a lumina l  surface (9 exper iments ) .  I n t r a lumina l  
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a p p l i c a t i o n  of ace ty lcho l ine  (up to  100 pg/ml)  and  pres-  
sure  also fai led to  p roduce  peris tals is .  However ,  a d d i t i o n  
of 5 -HT or  ace ty l cho l ine  in doses as  low as 0 . 0 1 / , g / m l  i n to  
t h e  b a t h ,  i.e. app l i c a t i on  oI t h e  d rugs  on  t h e  serosal  sur-  
face, in  c o m b i n a t i o n  w i t h  e l eva t ed  i n t r a l u m i n a l  p ressu re  
(usual ly  30 m m  H,O)  caused  per i s t a l t i c  m o v e m e n t s  in all 
t h e  e x p e r i m e n t s  (27) (Figure  1). D e v e l o p m e n t  of t he  peri-  
s t a l t i c  a c t i v i t y  was n o t  p r e v e n t e d  b y  t h e  local a n a e s t h e t i c  
t e t r a c a i n e  (10 #g/ml) .  

I n  t h e  a b o v e  e x p e r i m e n t s ,  t h e  a p p l i c a t i o n  of in t r a -  
l u m i n a l  p ressure  p r o d u c e d  i n h i b i t i o n  of s p o n t a n e o u s  pen-  
d u l a r  m o v e m e n t s  a n d  a n  increase  in t h e  t one  of long i tu -  
d ina l  muscle .  Ace ty l eho l ine  caused  a spa smogen i c  con-  
t r a c t i o n  of t he  l o n g i t u d i n a l  muscle ,  b u t  5-HT, e i t he r  w i t h  
or  w i t h o u t  pressure ,  exe r t ed  on ly  a t r a n s i t o r y  w e a k  s t i m u -  
la t ion .  These  f ind ings  sugges ted  t h a t  t he re  are i m p o r t a n t  
d i f ferences  in  the  r e spons iveness  of c i rcu la r  a n d  long i tu -  
d i n a l  muscle  to  5-HT.  To  exp lore  th i s  poss ib i l i ty  fu r the r ,  
t h e  e x p e r i m e n t s  i n v o l v i n g  t h r e e  t y p e s  of p r e p a r a t i o n s  
desc r ibed  a b o v e  were employed .  5 - H T  (up  to  100 ~g/ml)  
d id  n o t  cause  c o n t r a c t i o n  of t h e  l o n g i t u d i n a l  muscle  a n d  
t h e  M a g n u s  p r e p a r a t i o n  in m o s t  e x p e r i m e n t s  (27 ou t  of 
29 cases),  b u t  caused  c o n t r a c t i o n  of the  c i rcu la r  s t r ip  w i t h  
doses  b e t w e e n  0.01 a n d  0.1 #g /ml .  An  i l l u s t r a t ive  exper i -  
m e n t  is dep ic t ed  in F igure  2. I n c r e a s i n g  doses  e l ic i ted 
g r e a t e r  r esponses  a n d  t he  m a x i m a l  response  was usua l ly  
a t t a i n e d  w i t h  10 ~,g/ml. Ace ty l cho l ine  (0.1 pg /ml )  caused  
c o n t r a c t i o n  of  each  s t r i p ;  t h e  s ens i t i v i t y  of each  muscle  
l ayer  was  n o t  m a r k e d l y  di f ferent .  D i m e t h y l p h e n y l p i p e r -  
a z i n i u m  (1-50 #g /ml ) "  caused  c o n t r a c t i o n  of t he  long i tu -  
d ina l  a n d  M a g n u s  p r e p a r a t i o n  w i t h o u t  a f fec t ing  t h e  cir-  
cu l a r  muscle .  The  con t r ac t i l e  response  of t he  c i rcu la r  s t r ip  
to  5 - H T  was  n o t  a f fec ted  b y  p r e t r e a t i n g  t h e  in t e s t ine  for  
30 m i n  w i t h  m o r p h i n e  (10/~g/rnl) ,  a t r o p i n e  (0.01 /zg/mt), 
h e x a m e t h o n i u m  (10 /~g/mt), b u t  was  e i t h e r  abo l i shed  or  
m a r k e d l y  i n h i b i t e d  b y  p h e n o x y b e n z a m i n e  (0.01 pg /mt )  or  
m e t h y s e r g i d e  (0.01 pg /ml )  8. 

The  resu l t s  i nd i ca t e  t h a t  t he re  are s ign i f i can t  differ-  
ences  in  t he  pe r i s t a l t i c  a c t i v i t y  of t h e  to r to i se  a n d  m a m -  
m a l i a n  in tes t ine .  I n  c o n t r a s t  to  t he  f ind ings  in m a m m a l s ,  
in wh ich  t he  pe r i s t a l t i c  ref lex could  be  p r o d u c e d  b y  t he  
i n t r a l u m i n a l  app l i c a t i on  of p ressure  a n d  5 - H T  7-9, the  
pe r i s t a l t i c  ref lex in t h e  to r to i se  was  n o t  a f fec ted  b y  these  
procedures .  A n o t h e r  pecu l i a r i t y  of t h e  tor to ise  i n t e s t i n e  
was  t h e  d i f ference  in t he  response  of t h e  l o n g i t u d i n a l  a n d  
c i r cu la r  muscle  to  5-HT. I n  t h e  gu inea-p ig  i leum, HARRY X0 
obse rved  f ind ings  c o n t r a r y  to  ou r  resul ts ,  i.e. t h e  long i tu -  
d ina l  muscle  r e sponded  to  5 -HT b u t  the  c i rcu la r  d id  not .  

Accord ing  to t h e  5 - H T  r ecep to r  t h e o r y  n,12, the  insensi-  
t i v i t y  of t h e  l o n g i t u d i n a l  muscle  is i n t e r p r e t e d  as ind ica t -  
ing t h e  absence  of t h e  5 - H T  recep to r s  in  th i s  layer ;  on  t h e  
o t h e r  h a n d ,  t h e  h i g h  s e n s i t i v i t y  of t h e  c i rcu la r  musc le  
ind ica t e s  t h e  presence  of a la rge  n u m b e r  of these  recep-  
tors .  T h e  i n a b i l i t y  of m o r p h i n e ,  a t r o p i n e  or  h e x a m e t h o -  
n i u m  to b lock  t h e  5-HT act ion ,  in c o n t r a s t  to  t h e  b lock ing  
effects  of m e t h y s e r g i d e  or p h e n o x y b e n z a m i n e ,  suggests  
t h a t  5 -HT recep to r s  in t h e  tor to ise  c i r cu l a r  muscle  are  
loca ted  in t h e  muscle  s t r u c t u r e s  pe r  se. T h e  fa i lure  of di-  
m e t h y l p h e n y l p i p e r a z i n i u m  to  af fec t  the  c i r cu la r  musc le  
sugges t s  t h e  tack of n e r v o u s  s t r u c t u r e s  in  t h i s  t issue.  T h i s  
is s u p p o r t e d  b y  t h e  fac t  t h a t  the  local anaes the t i c ,  t e t r a -  
caine,  d id  n o t  b lock  t h e  d e v e l o p m e n t  of the  pe r i s t a l t i c  
m o v e m e n t  b y  5-HT.  F r o m  these  obse rva t ions ,  i t  seems 
t h a t  m u s c u l a r  e l e m e n t s  p l ayed  a m a j o r  role in the  de- 
v e l o p m e n t  of the  pe r i s t a l t i c  m o v e m e n t  in the  tor to ise  
in tes t ine .  Th i s  m a y  exp la in ,  a t  leas t  in  pa r t ,  t he  differ-  
ences  in  t h e  n a t u r e  of t h e  pe r i s t a l t i c  m o v e m e n t  in t h e  
to r to i se  f rom t h a t  of m a m m a l s .  

Fig. 2, Response of Magnus preparation (upper), circular strip 
(middle) and longitudinal strip (lower) to 5-HT. At 'HI'" 0.5/~g/ml o 

5-HT was applied. Time: 10 see. 

Zusammen/assung. A m  S c h i l d k r 6 t e n d a r m  k a n n  die 
pe r i s t a l t i s che  B e w e g u n g  weder  d u r c h  E r h 6 h u n g  des  B in -  
n en d ru ck es ,  noch  d u r c h  K o m b i n a t i o n  i n t e r n e r  App l ika -  
t i on  y o n  5 - H y d r o x y t r y p t a m i n  oder  Ace ty lcho l in  m i t  
D r u c k  a n g e r e g t  werden .  D r u c k w i r k u n g  auf  die Mucosa  
u n d  E i n w i r k u n g  y o n  5 - H y d r o x y t r y p t a m i n  oder  Acetyl -  
chol in  au f  die Serosa  w a r  jeweils  erfolgreich.  P r ~ p a r a t e  
yon  L[ tngsmuske l s t r e i f en  r eag i e r t en  n i c h t  auf  5 - H y d r o x y -  
t r y p t a m i n ,  w ~h ren d  die R i n g m u s k e l s t r e i f e n  mi t  Kon-  
t r a k t u r  a n t w o r t e t e n .  
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Fig. 1. Effect of 5-HT on the peristaltic movement of the tortoise 
intestine. Upper record: pendnlar movement. Lower record: peristal- 
sis. At 'P '  pressure of 30 mm H~O was applied intraluminally. At 
'P + HT' intraluminal pressure (30 mm H20 ) and 5-HT (0.1/~g]ml) 
were applied simultaneously. At white dot, pressure was removed. 

Time: large division equals 1 min. 
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