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T h e  f ina l  a c i d i t y  was  p H  3, b u t  w h e n  m e d i u m  (d) was  
used, i nc lud ing  a buffer ,  no  increase  in  a m m o n i u m  ion  
u p t a k e  occurred ,  d id  n o t  s ign i f i can t ly  a f fec t  t h e  free 
a m i n o  acid pool  a n d  no  r e d u c t i o n  was  de t ec t ed  in t h e  
ex t r ace l lu l a r  a m i n o  acids  found  in t h e  m e d i u m .  I t  appea r s  
as if t h i s  species a t  l eas t  c an  w i t h s t a n d  low p H  va lues  
w i t h o u t  m a r k e d  in te r fe rence  w i t h  i t s  m e t a b o l i s m .  W h e n  
t h e  p e r c e n t a g e  compos i t i on  of t h e  free a m i n o  acid pools  
(Tab le  I) are  c o m p a r e d  t h e y  a re  f o u n d  to  o n l y  p a r t l y  
agree  w i t h  BENT a n d  MORTON" in  t h a t  t h e y  c h a n g e  in 
size b u t  no t  g rea t ly  in  c o m p o s i t i o n  in r e sponse  t o  d o w n -  
w a r d  p H  drif t .  T h e r e  is no  obv ious  r e l a t i o n s h i p  b e t w e e n  
t h e  free pools  of Clavariopsis, Penicillium 7, a n d  Mucor n, 
b u t  t h e r e  m a y  be  a r e l a t i o n s h i p  b e t w e e n  t h e  h i g h  con-  
c e n t r a t i o n  of a l an ine  a n d  lys ine  in Clavariopsis a n d  
Heliscus submersus ~ (bo th  are  a q u a t i c  H y p h o m y c e t e s )  
t h o u g h  CLOSE 12 sugges t s  l i t t l e  h o p e  of c lass i f ica t ion  of 
fung i  b y  free a m i n o  ac id  pool  compos i t ion .  

T h e  p r o p o r t i o n s  of p r o t e i n  a m i n o  ac ids  (Tab le  I I )  to  
free a m i n o  acids  shows  l i t t l e  r e l a t ionsh ip ,  especia l ly  
a spa r t i c  ac id  w h i c h  f r e q u e n t l y  occurs  in  low c o n c e n t r a -  
t ions  in  t h e  free pool  b u t  h i g h  in p r o t e i n  whi l s t  t h e  
reverse  is f r e q u e n t l y  t r u e  of a lan ine .  Th i s  is in  a g r e e m e n t  
w i t h  r e su l t s  for  yeas t s  aa Penicillium ~ a n d  Mucor n. 

Table III. Amino acid composition of bulk protein of Clavariopsis 
aquatica compared with 2 organisms of GC 25% 

Mycoplasma = Clavariopsisb Tetrahymena ~ 
mycoides a q u a t i c a  pyri/ormis 

% Guanine-cytosine 24.8 ? 25.0 
content of DNA 

Stable amino acids a Percentage amino acid composition 

Arginine 4.0 3.8 6.1 
Lysine 14.3 13.6 11.9 
Histidine 2.8 0.3 2.8 
Glutamate 15.7 14.1 17.6 
Aspartate 16.7 16.2 16.5 
Alardne 9.9 10.3 10.3 
Proline 5.4 2.6 5.1 
Valine 7.2 8.1 8.9 
Tyrosine 4.6 1.5 4.3 
Phenylalanine 5.6 6.3 6.0 
Leucine 12.1 11.6 11.7 

CHELTON et al. xS. b Results for medium ". c SUEOKA14 a For expla- 
nation of this term see CHELTON et al. ~5. 

2. P r o t e i n  a m i n o  acids.  T a b l e  I I  shows,  w i t h  few excep-  
t ions ,  good a g r e e m e n t  b e t w e e n  a l l  p e r c e n t a g e  va lues  of 
a m i n o  acids  of b u l k  p r o t e i n  of Clavariopsis regard less  of 
n i t r ogen  source  suppl ied .  Th i s  is in  a g r e e m e n t  w i t h  t h e  
f ind ings  of BENT a n d  MORTON ~ for  fungi  a n d  SUEOKA 14 
for va r ious  bac te r i a .  

SUEOKA 14 ha s  s h o w n  a r e l a t i onsh ip  b e t w e e n  percen-  
t age  compos i t i on  of guan ine - cy to s ine  (%GC)  in  D N A  
a n d  a m i n o  ac id  c o m p o s i t i o n  of b u l k  p ro t e in  for  bac te r i a .  
T h i s  was  f u r t h e r  ver i f ied  b y  CHELTON et  al.  x~. Accord ing  
to  SUEOKA 14, a pos i t i ve  co r r e l a t i on  ex i s t s  b e t w e e n  % G C  
a n d  % a lan ine ,  a rg in ine  a n d  p ro l ine  a n d  a n  inve r se  
co r r e l a t i on  b e t w e e n  % lysine,  a s p a r t a t e ,  g l u t a m a t e ,  
t y ro s ine  a n d  p h e n y l a l a n i n e .  I f  t h e  resu l t s  of SUEOKA 1~ 
a n d  CHELTON et  al. 15 are  c o m p a r e d  w i t h  Clavariopsis 
(Tab le  I I I )  i t  co r r e sponds  closely to  o r g a n i s m s  w i t h  a 
% G C  of 25, e.g. Mycoplasma mycoides a n d  Tetmhymena 
pyri/ormis. T h e  e x c e p t i o n s  a re  t y r o s i n e  a n d  pro l ine .  

I n  t~enicillium griseofulvum 7 arg in ine ,  a l an ine  a n d  
pro l ine  co r re spond  to  a GC ra t i o  of 25%,  b u t  lysine,  
a spa r t a t e ,  t y r o s i n e  a n d  luecine  co r r e spond  to  GC 70%. 
I t  would  c lear ly  be  of i n t e r e s t  to  i n v e s t i g a t e  % G C  for 
Clavariopsis a n d  m a n y  m o r e  fungi ,  p a r t i c u l a r l y  Penicil- 
lium griseo[ulvum ~, t o  d e t e r m i n e  t h e  poss ib i l i ty  of 
a p p l y i n g  SUEOKA'S a4 sugges t ions  t o  fungi .  

Rdsumd. O n  a t r o u v 6  que  CIavariopsis aquatica to l~re  
une  g r a n d e  ac id i t& Le p o u r c e n t a g e  des amino -ac ides  qui  
c o m p o s e n t  la p ro t6 ine  fong ique  a 6t6 tr~s peu  affect6  
p a r  la source  d ' a z o t e  et  n ' a  a u c u n  r a p p o r t  avec  la  com-  
pos i t i on  de la masse  c o m m u n e  des amino-ac ides  l ibres .  
L a  p o u r c e n t a g e  des  a m i n o - a c i d e s  qui  c o m p o s e n t  la  p ro-  
t6 ine  c o r r e s p o n d  ~ u n  p o u r c e n t a g e  de  g u a n i n e / c y t o s i n e  
de  25. 
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A m i n e  O x i d a t i v e  S y s t e m  i n  T e t r a h y m e n a  p y r i f o r m i s  W 

I n  1966, JANAKIDEVI e t  al. ~ f o u n d  t h a t  t h e  c i l i a ted  
p ro tozoan ,  Tetrahymena pyri/ormis W, possesses  nor-  
a d r e n a l i n e  (NA) a n d  a d r e n a l i n e  (A), whi le  t h e  f l age l l a ted  
p ro tozoan ,  Crithidia ]asciculata, has  on ly  NA. F u r t h e r ,  in  
these  p ro tozoa ,  i so top ica l ly  labe l led  p recurso r s  were  
i n c o r p o r a t e d  i n to  these  c a t e c h o l a m i n e s  as in  m a m m a l s .  
T h e y  also sugges ted  t h a t  t h e  d e c o m p o s i t i o n  of N A  was  
due  t o  m o n o a m i n e  ox idase  in  C. /ascicuIata. Based  on  
these  f ind ings ,  BLUM 2 s t ud i ed  t h e  ef fec t  of r e se rp ine  o n  
Tetrahymena a n d  f o u n d  t h a t  i t  i n h i b i t e d  t h e  g r o w t h  a n d  
decreased  t h e  c a t e c h o l a m i n e  c o n t e n t .  

P rev ious ly ,  we r e p o r t e d  t h a t  low c o n c e n t r a t i o n  of 
a -adrenerg ic  b lock ing  a g e n t s  p r o m o t e d  t h e  g r o w t h  of 
Tetrahymena, while  f l -adrenergic  b lockers  were  i nh ib i -  

tory3,  4. T h u s  i t  was  of i n t e r e s t  to  i n v e s t i g a t e  t h e  n a t u r e  
of t h e  e n z y m e  i n v o l v e d  in  c a t e c h o l a m i n e  m e t a b o l i s m  in  
Tetrahymena. Thi s  p a p e r  is on t he  p resence  a n d  n a t u r e  
of a n  o x i d a t i v e  d e a m i n a t i o n  s y s t e m  for  c a t e c h o l a m i n e  in  
T. pyri[ormis. 

1 K. JANAKIDEVI, V. C. DEWEY and G. W. KIDDER, J. biol. Chem. 
2 4 7 ,  2576 (1966). 
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Materials and methods. T. pyri/ormis W was  cu l t u r ed  
in m e d i u m  c o n t a i n i n g  2% p o l y p e p t o n  a n d  0 .1% yeas t  
e x t r a c t  a t  p H  7.2, a t  26°C, for  96 h.  T he  cells were  har -  Substrate 
ves t ed  b y  c e n t r i f u g a t i o n  a t  700g for  5 r a in  a n d  w a s h e d  (1 mM) 
w i t h  p h o s p h a t e  buf fe r  (0 .2M,  p H  7.2). Af t e r  wash ing ,  
t h e  pe l l e t  was  s u s p e n d e d  in  p h o s p h a t e  bu f f e r  a n d  k e p t  
a t  - - 2 2 ° C  u n t i l  a s says  were made .  T h e  e n z y m e  was  
p r e p a r e d  b y  t h e  f r e e z i n g - t h a w i n g  m e t h o d  s . P r o t e i n  
d e t e r m i n a t i o n  was  p e r f o r m e d  b y  t h e  m e t h o d  of LowRY 
e t  al.% 

The  r e a c t i o n  m i x t u r e ,  c o m p o s e d  of e n z y m e  p r e p a r a t i o n  
(0.48-0.53 m g  p ro t e in / m l ) ,  1 m M  of s u b s t r a t e  a n d  phos-  
p h a t e  buf fe r  in  a t o t a l  v o l u m e  of 5.0 ml,  was  i n c u b a t e d  
for  60 ra in  a t  26°C. T he  r e a c t i o n  was  s t o p p e d  b y  t h e  
a d d i t i o n  of I 0 N  H2SO 4. These  m i x t u r e s  were  cen t r i fuged  
a t  1500g for  5 m i n  a n d  t h e  s u p e r n a t a n t  was  used for  
t he  m e a s u r e m e n t s .  The  a m m o n i a  p r o d u c e d  was de te r -  
m i n e d  b y  a mod i f i c a t i on  of t h e  mic rod i f fus ion  m e t h o d  7. Inhibitor 

Results. As s h o w n  in F igu re  1, l i nea r  r e l a t i onsh ip s  were  (1 mM) 
o b s e r v e d  b e t w e e n  e n z y m e  a c t i v i t y  a n d  t he  c o n c e n t r a t i o n  
of p r o t e i n  or  NA.  S imi la r  resu l t s  were o b t a i n e d  us ing  
t y r a m i n e  a n d / o r  b e n z y l a m i n e  as subs t r a t e .  I n  t he se  
expe r imen t s ,  e n z y m e  a c t i v i t y  was  m e a s u r e d  as dis- 
a p p e a r a n c e  of t h e  subs t r a t e ,  t y r a m i n e  s, or b y  p r o d u c t i o n  
of t he  me t abo l i t e ,  b e n z a l d e h y d e ,  for  b e n z y l a m i n e  9 (da t a  
n o t  shown) .  

T h e  ef fec t  of p H  on  e n z y m e  a c t i v i t y  was d e t e r m i n e d  
w i t h  N A  as s u b s t r a t e  a n d  a c t i v i t y  was  e s t i m a t e d  as  t h e  

Table I. Substrate specificity of amine oxidase in Tetrahymena 

N-NH s produced Relative 
(t~glmg protein] activity 
60 rain) (%) 

Noradrenaline 4.49 100 
Normetanephrine 3.03 67 
Tyramine 2.02 45 
5-hydroxytryptamine 1.57 35 
Benzytamine 1.12 25 
Histamine 0.89 20 

Table II. Effect of inhibitors on amine oxidase in Tetrahymena 

Inhibition (%) 
Substrate (1 raM) 

Noradrenaline Histamine 

Nardil 24 0 
Catron 20 0 
Iproniazide 16 0 
Ephedrine 28 0 
KCN 0 100 
Hydroxylamine 0 100 

o's ; o; , ' 5 ]0 
Enzyme concentration aoradrenalinC Noragrena[in~ concent~tion 

(mg protein) (lx10-¥/) (,,lO-"t'/) 

Fig. 1. Effect of enzyme and substrate concentrations on the libera- 
tion of ammonia from noradrenaline by the amine oxidase of Tetra- 
hymena. 
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Fig. 2. Effect of pH on enzyme activity with noradrenaline as 
substrate. Buffers: acetate (pH 4-6), phosphate (pH 6-8) and Tris- 
HC1 buffer (pH 8-9). 

a m o u n t  of a m m o n i a  p roduced .  As s h o w n  in  F i g u r e  2, 
t h e  o p t i m a l  p H  for  e n z y m e  a c t i v i t y  was  7.4. 

S u b s t r a t e  spec i f ic i ty  was  d e t e r m i n e d  e s t i m a t i n g  a c t i v i t y  
as  a m m o n i a  l i b e r a t i o n  a n d  t h e  a c t i v i t i e s  w i t h  va r i ous  
s u b s t r a t e s  were  expressed  as a m o u n t s  of N - N H  3 l i b e r a t e d  
a n d  as  ac t i v i t i e s  as p e r c e n t a g e  of t h a t  w i t h  NA. T h e  
resu l t s  a re  l i s ted  in T a b l e  I. F o r  compa r i son ,  h i s t a m i n e  
was also t e s t ed  as subs t r a t e .  T a b l e  I shows  t h a t  m o s t  
a m m o n i a  was  l i b e r a t e d  w i t h  N A  as s u b s t r a t e .  

T a b l e  I I  shows t h e  effects  of m o n o a m i n e  a n d  d i a m i n e  
oxidase  i n h i b i t o r s  on  t he  l i b e r a t i o n  of a m m o n i a  f rom 
N A  a n d  h i s t a m i n e .  T h e  c o m p o u n d s ,  Nard i l ,  Car ton,  
ip ron iaz ide  a n d  ephedr ine ,  w h i c h  i n h i b i t  m o n o a m i n e  
ox idase  in m a m m a l s ,  i n t e r f e r r ed  w i t h  a m m o n i a  p roduc-  
t i on  f rom N A  in Tetrahymena. However ,  d i a m i n e  oxidase  
inh ib i to r s ,  such  as p o t a s s i u m  c y a n i d e  a n d  h y d r o x y l a m i n e ,  
d id  n o t  a f fec t  e n z y m e  ac t i v i t y .  On t he  o the r  h a n d ,  
a m m o n i a  l i b e r a t i o n  f rom h i s t a m i n e  was no t  i n h i b i t e d  
b y  d i a m i n e  ox idase  inh ib i to r s .  

Discussion. T h e  f i r s t  r e p o r t  of a m e t a b o l i c  p a t h w a y  
for m o n o a m i n e  in mic ro -o rgan i sms  was t h a t  of JANA- 
KIDEVI e t  al. 1. I n  o t h e r  micro-organ isms ,  YAMADA et  al.  z0 
u s i n g  Aspergillus niger cu l tu red  in m e d i u m  c o n t a i n i n g  
m o n o a m i n e s ,  f o u n d  t h a t  m a x i m a l  f o r m a t i o n  of a m i n e  
ox idase  occu r red  d u r i n g  t he  in i t i a l  s tage  of g rowth .  T h e n  
t h e  e n z y m e  d i s appea red  s emi loga r i t hmica l l y .  No  e n z y m e  
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f o r m a t i o n  was  obse rved  on  a d d i t i o n  of a m m o n i a ,  n i t r a t e ,  
u r e a  or  a m i n o  acid.  T h e y  sugges ted  t h a t  t h e  a m i n e  
ox idase  m i g h t  be  a d a p t i v e  a n d  t h a t  i t  was  r e spons ib l e  
for  g r o w t h  of t h e  fungus  w i t h  a m i n e s  as  t h e  sole n i t r o g e n  
source.  N a m e l y ,  as desc r ibed  b y  o t h e r s  also n-13, t h e  
a m i n e  ox idase  was  on ly  found  in some  m i c r o - o r gan i sms  
w h i c h  were  cu l t u r ed  in m e d i u m  w i t h  amine .  These  
r e su l t s  show t h a t  t he  e n z y m e  is geno typ i c  i n  these  
o r g a n i s m s  a n d  t h a t  e n z y m e  syn thes i s  beg ins  in  a d a p t a -  
t i o n  to  amines .  However ,  i t  is u n k n o w n  w h e t h e r  these  
o rgan i sms  h a v e  b io logica l ly  ac t ive  amines .  

I n  T. pyri[ormis, t h e  o p t i m a l  p H  of t h e  e n z y m e  was  
7.4 w i t h  N A  as s u b s t r a t e .  Th i s  va lue  is s imi l a r  to  t h a t  
of t h e  m o n o a m i n e  ox idase  of m a m m a l s .  U n l i k e  t h e  
m a m m a l i a n  e n z y m e  ~*, N A  a n d  n o r m e t a n e p h r i n e  were  
b e t t e r  s u b s t r a t e s  for  t h e  e n z y m e  of Tetrahymena t h a n  
t y r a m i n e .  Recen t ly ,  YOUDIM e t  al.  ~5 obse rved  t h a t  
mu l t i p l e  fo rms  of m o n o a m i n e  ox idase  ex i s t  in  r a t  b ra in ,  
d i f fe r ing  in  p H  o p t i m a  a n d  s u b s t r a t e  specificit ies.  There -  
fore, i t  is u n c e r t a i n  w h e t h e r  t h e  d i f fe rence  b e t w e e n  t h e  
e n z y m e  in Tetrahymena a n d  in m a m m a l s  is a p h y l u m  
difference.  L ike  t h e  m a m m a l i a n  enzyme,  w i t h  m o n o -  
a m i n e  as subs t r a t e ,  d e a m i n a t i o n  b y  Tetrahymena e n z y m e  
was depressed  b y  m o n o a m i n e  ox idase  i n h i b i t o r s  b u t  n o t  
b y  d i a m i n e  ox idase  inh ib i to r s ,  whi le  t h e  reverse  was  
f o u n d  w i t h  h i s t a m i n e  as  subs t r a t e .  

These  r e su l t s  sugges t  t h a t  T. pyri[ormis has  b o t h  
m o n o a m i n e -  a n d  d i a m i n e -  oxidase .  W h e n  Tetrahymena 
was c u l t u r e d  in m e d i u m  w i t h o u t  a m i n e ,  t h e  e n z y m e s  
were expressed  as p h e n o t y p e s .  T h u s  t h e  s ign i f icance  of 

a m i n e  ox idase  differs  c o m p l e t e l y  in  T. pyriformis a n d  
C. fasciculata, f rom in  o t h e r  mic ro -o rgan i sms .  I n  t h i s  con-  
nec t ion ,  i t  should  be  m e n t i o n e d  t h a t  we h a v e  r e c e n t l y  
obse rved  t h a t  m o n o a m i n e  ox idase  a c t i v i t y  is c losely 
r e l a t e d  to  t h e  g r o w t h  c o n d i t i o n s  or  t he  cell cycle  of 
Tetrahymena. Resu l t s  will  be  p u b l i s h e d  elsewhere.  

ZusammenJassung. Nachwe i s  e iner  A m i n o o x y d a s e -  
A k t i v i t ~ t  b e i m  Ci l i a ten  Tetrahymena pyri/ormis, die  
de r j en igen  der  S~tugetiere Xhnlich ist. 
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F r o n t a l  G a n g l i o n  a n d  W a t e r  B a l a n c e  in  Periplaneta americana L. 

CLARKE and  LANGLEY 1,2 o b s e r v e d  t h a t  t h e  r e m o v a l  
of t h e  f r o n t a l  gang l ion  in t h i r d - i n s t a r  l a r v a e  of locus ts  
' r e su l t s  in  a n  i m m e d i a t e  cessa t ion  of g rowth ,  no  m a t t e r  
a t  w h a t  t i m e  d u r i n g  a n  i n s t a r  t h e  o p e r a t i o n  is per-  
fo rmed ' .  T h e  w e i g h t  of t h e  o p e r a t e d  a n i m a l s  r e m a i n s  
c o n s t a n t  u n t i l  t h e y  die. T he  a u t h o r s  conc luded  t h a t  t h e  
fa i lure  of g r o w t h  is due  to  a genera l  fa i lure  of p r o t e i n  
syn thes i s  fo l lowing f r o n t a l  gang l ionec tomy .  T h e  gang l ion  
is supposed  to  be  a r e l ay  c e n t r e  for  t h e  t r a n s m i s s i o n  of 
n e r v o u s  impu l se s  f rom s t r e t c h  r ecep to r s  of t h e  p h a r y n x  
to  t h e  neu rosec r e to ry  s y s t e m  in  t h e  b ra in ,  w h i c h  con t ro l s  
t h e  p r o t e i n  syn thes i s .  I n t e r r u p t i o n  of t h i s  p a t h w a y  
resu l t s  in  a cessa t ion  of t h e  p r o d u c t i o n  a n d / o r  re lease  
of n e u r o s e c r e t o r y  m a t e r i a l  in  t h e  b r a i n  3,4. I n  c o n t r a s t  
to  CLARKE e t  al., HIGHNAM ~ cons iders  t he  i n h i b i t i o n  of 
g r o w t h  w h i c h  follows t h e  r e m o v a l  of t he  f r o n t a l  gang l ion  
to  be  t h e  r e su l t  of ' s e m i - s t a r v a t i o n ' .  

I n  ou r  e x p e r i m e n t s  w i t h  l a r v a e  of t he  cockroach  Peri- 
planeta americana, we found  qu i t e  n o r m a l  r e g e n e r a t i o n  
of t h e  m e t a t h o r a c i c  legs a f t e r  g a n g l i o n e c t o m y  e W e  the re -  
fore conc lude  t h a t  t h e  p r o t e i n  syn thes i s  c a n n o t  b e  b locked  
in a n i m a l s  w i t h o u t  t he  f r o n t a l  gangl ion.  Gang l ionec to -  
mized  l a r v a e  die w i t h i n  some days ,  if t h e y  ge t  n e i t h e r  
food n o r  wate r .  T h e y  lose c o n s i d e r a b l y  in  weight .  T h e  
decrease  in  b o d y  w e i g h t  occurs  t h e  more  s lowly a n d  t h e  
a n i m a l s  su rv ive  t h e  longer,  t h e  h i g h e r  t h e  r e l a t i ve  h u m i -  
d i t y  of t h e  su r round ings .  T h e  loss of b o d y  w e i g h t  d u r i n g  
24 h in s t a r v i n g  gang t ionec tomized  a n i m a l s  a t  a r e l a t i ve  
h u m i d i t y  of a b o u t  0 %  co r r e sponds  to  t he  loss in  d e a d  
a n i m a l s  u n d e r  t h e  same  condi t ions .  W i t h  s h a m - o p e r a t e d  
an ima l s  t h e  loss in  we igh t  is s ign i f i can t ly  lower (Table  I). 

The  n o r m a l  an imals ,  in  c o n t r a s t  w i t h  gang l ionec tomized  
or dead  an imals ,  are  obv ious ly  ab le  to  r educe  t h e i r  loss 

in  b o d y  weight .  T h e  decrease  in  b o d y  we igh t  co r r e sponds  
to  a n  increase  in o s m o l a r i t y  of t h e  h e m o l y m p h .  L a r v a e  
of a b o u t  t h e  s a m e  size were  he ld  u n d e r  t h e  s a m e  con-  
t i ons  a n d  e x a m i n e d  6 d a y s  a f t e r  t h e i r  l as t  m o l t  (Tab le  I I ) .  
T h e  c u t t i n g  of on ly  one  of t h e  f r o n t a l  connec t ive s  ha s  
no  s ign i f i can t  effect  u p o n  t he  f reez ing  p o i n t  of t h e  h e m o -  
l y m p h .  I n  c o n t r a s t  w i t h  this ,  a l r e ady  2 d a y s  a f t e r  c u t t i n g  

Table I. Loss in body weight in % of the initial weight during 24 h 
in an exsiccator above CaCI~ 

No. of Mean value 
obser- of the loss 
vations in body weight 

± s ;  

Level of significance 

Sham-operated 10 6.6% -4- 0.50 } p<0.01~ 
Ganglio- 12 11.4% -4- 0.75 p > 0 . 5  / p<~0"02 
nectomized } 
Dead 16 10.9% ~ 1.23 

Temperature 28 ~: 0.5 °C. 
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