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Precentage inhibitior~ data  for L-leucine transport 

Inhibitor (10 mM) Inhibition of 
5-sec uptake 
(% • S.E.M.) 
Substrate 
(0.1 raM) 

L-Methionine 6 5 - -  2 (9) �9 
L-Isoleueine 64 -4- 2 (10) 
L-Ethionine 6 0 ' •  3 (5) 
~-Norleueine 52-4- 3 (5) 
L-Norvaline 51 • 15 (4) 
L-0c-amino-n-butyrie acid 48 ~ 4 (5) 
L-Valine 46 :~ 4 (14) 
1-Aminocyclopentane carboxylic acid (cycloleucine) 26 q- 4 (5) 
Sarcosine 17 ~ 7 (9) 
1-Aminoeyelopropane carboxylic acid 14 =~ 7 (9) 
L-Alanine 10 q- 5 (14) 
L-Serine 9 ~ 7 (5) 
L-Lysine 5 ~- 11 (5) 
L-Proli~e 3-4- 8 (5) 
D-Leucine (25 mM) 0 • 4 (10) 
fi-Alanine -5 =1- 7 (10) 
~-Glutamie acid -9  --  5 (5) 
~-Aminoisobutyric acid (AIB) -13 • 8 (10) 
(~)  b-2-Aminobicyclo I2,2,1] heptane-2- 

earboxylic acid (BCH) -15 • 8 (10) 
Glyeine -19 • 15 (5) 

Number  of determinations. Experimental  conditions described in 
text.  

m i n i m u m  r e q u i r e m e n t  for  a c t i v i t y .  N - s u b s t i t u t i o n ,  in-  
v e r t i n g  t h e  c o n f i g u r a t i o n  a b o u t  t h e  e - c a r b o n  a t o m  or  in-  
c o r p o r a t i o n  of  f o r m a l  n e g a t i v e  o r  p o s i t i v e  c h a r g e  i n t o  t h e  
s i d e c h a i n  e i t h e r  a b o l i s h e s  or  s e v e r e l y  l i m i t s  r e a c t i v i t y .  T h e  
r e q u i r e m e n t  for  a n  m - h y d r o g e n  a t o m  is  e v i d e n c e d  b y  t h e  
low a p p a r e n t  a f f i n i t y  o f  c y c l o l e u c i n e  a n d  i t s  c y c l o p r o p y l  
a n a l o g ;  t h e i r  h i g h e r  a n d  l o w e r  h o m o l o g s ,  B C H  a n d  A I B ,  
a r e  e x c l u d e d .  A n  a n a l o g y  c a n  b e  d r a w n  b e t w e e n  t h e  
m e d i a t o r  r e c e p t i v e  t o  l e u c i n e  in  t h i s  s t u d y  a n d  t h e  
L s y s t e m  f o r m a l l y  d e f i n e d  for  t h e  E h r l i c h  cell  b y  OXENDEg 
a n d  CHRISTENSEN a, b e c a u s e  t h e  r e a c t i v i t y  of  t h e  l a t t e r  
a g e n c y  is  in  p r o p o r t i o n  t o  t h e  h y d r o c a r b o n  m a s s  of  
n e u t r a l  a m i n o  ac ids ,  w h i l e  A I B  a n d  N - s u b s t i t u t e d  a m i n o  
a c i d s  a r e  e x c l u d e d .  

Zusammenfassung. Die  D a r m a b s o r p t i o n  v o n  L e u c i n  
w u r d e  b e i  Hf i ihne rn  ill v i t r o  i m  5 - S e k u n d e n - V e r s u c h  u n -  
t e r s u c h t  u n d  e in  A b s o r p t i o n s s y s t e m  fi ir  L e u c i n  be -  
s c h r i e b e n .  
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I n f l u e n c e  du g l u c o s e  s u r  le t r a n s p o r t  i n t e s t i n a l  

d i n i t r o p h 6 n o l  

I1 e s t  g 6 n 6 r a l e m e n t  a d m i s l  q u e  le t r a n s p o r t  a c t i f  de s  
a c i d e s  a m i n 6 s  e t  d e s  s u c r e s  p a r  l ' e n t 6 r o c y t e  n ' a  l ieu  q u e  si  
u n  g r a d i e n t  de  c o n c e n t r a t i o n  de  s o d i u m  e s t  m a i n t e n u  de  
p a r t  e t  d ' a u t r e  de  la  m e m b r a n e  l u m i n a l e  de  la  ce l lu le .  L e s  
m 6 c a n i s m e s  g 6 n 6 r a t e u r s  de  l ' 6 n e r g i e  n 6 c e s s a i r e  a u  m a i n -  
t i e n  de  ce  g r a d i e n t  s o n t  p e u  c o n n u s .  L e  d i n i t r o p h 6 n o l ,  
a g e n t  d 6 c o u p l a n t  l a  p h o s p h o r y l a t i o n  o x y d a t i v e ,  a b a i s s e  
l ' 6 n e r g i e  i n t r a c e l l u l a i r e ,  e t  d i m i n n e  le t r a r~spo r t  d e s  a c i d e s  
a m i n 6 s  e t  d e s  s u c r e s  2. L e  b u t  de  ce t r a v a i l  a 6t6  d ' 6 t n d i e r  
c h e z  le r a t  les  e f f e t s  d u  g l u c o s e  s u r  l ' i n h i b i t i o n  d u  t r a n s -  
p o r t  i n t e s t i n a l  de  l a  p h 6 n y l a l a n i n e  p r o v o q u 6 e  p a r  le d in i -  

Tableau I. Analyse statistique des diff6rences entre groupes exp6ri- 
mentaux  

Diff4rence Valeur de F . Signification (P) 

Iet II F1,6~ = 11,0 < 0,01 
IfI  et IV F1,32 = 58,0 ~ 0,01 
IV et V F1,96 = 168,1 < 0,01 
V e t  VI F1,3~ = 7,0 0,01 < P < 0,05 
V e t  VII F~,a~ = 6,1 0,01 < P < 0,05 
VI et VII F~,a2 = 0,3 non significative 

L'exp6rience a 6t6 planifi6e en incubant  5 rondelles par rat pour cha- 
que condition (le hombre de rats de chaeune des conditions est 
pr6eis6 dana la 16gende de la Figure). Chaque paire de conditions a 
4t6 soumise ~ une analyse de variance globale eonsid6rant les rats 
comme blocs casualis6s et Ies rondelles individuelles comme r6p6ti- 
tions. 

de la  p h 6 n y l a l a n i n e  en  p r 6 s e n c e  et  en  a b s e n c e  de 

t r o p h 6 n o l .  L ' e m p l o i  d u  d i n i t r o p h 6 n o l  a p e r m i s  de  n o u -  
ve l l e s  o b s e r v a t i o n s  s u r  l ' i n t e r a c t i o n  e n t r e  lea s u c r e s  e t  les  
a c i d e s  a m i n 6 s  a u  n i v e a u  de  l ' a b s o r p t i o n  i n t e s t i n a l e  3. 

C e r t a i n s  c h e r c h e u r s  a-v, u t i l i s a n t  c h e z  le r a t  la  m 6 t h o d e  
de s  s ac s  d ' i n t e s t i n  r e t o u r n 6 ,  o n t  o b ; e r v 6  q u e  le g l u c o s e  s t i -  
m u l a i t  le p a s s a g e  d ' a c i d e s  a m i n 4 s  s t r a v e r s  la  p a r o i  d u  s a c  
t a n d i s  q u e  le g a l a c t o s e  l ' i n h i b a i t  ; i ls  en  o n t  c o n c l u  q u e  les  
a c i d e s  a r n i n 6 s  e t  les s u c r e s  e n t r e n t  en  c o m p 6 t i t i o n  p o u r  
l ' 6 n e r g i e  n 4 c e s s a i r e  ~ l e u r s  t r a n s p o r t s  r e s p e c t i f s .  O n  a d6j 
s o u l i g n 6  a i l l e u r s  3, s la  f a i b l e s s e  de  c e t t e  t h 6 o r i e  p o u r  ex -  
p l i q u e r  les  i n t e r a c t i o n s  e n t r e  les  s u c r e s  e t  Ies a c i d e s  a m i n 6 s ,  
e t  les r 6 s u l t a t s  o b t e n u s  dar t s  n o t r e  t r a v a i l  a v e c  le d i n i t r o -  
p h 6 n o l  s u g g 6 r e n t  u n e  a u t r e  e x p l i c a t i o n .  

Mdthodes. O n  a pr61ev6 e t  d 6 c o u p 6  en  r o n d e l l e s  de  
2 0 - 5 0  m g  la p a t t i e  t e r m i n a l e  de  l ' i n t e s t i n  gr61e de  r a t s  
W i s t a r  m a l e s  a n e s t h 6 s i 6 s  ~ l%the r .  Ces  r o n d e l l e s  o n t  6t6 in -  
c u b 6 e s  h 37 ~ d a n s  u n  t a m p o n  K r e b s  b i c a r b o n a t e  c o n t e -  
n a n t  de  la  L - p h 6 n y l a l a n i n e - U - C  14 en  c o n c e n t r a t i o n  1 m M .  
E n  a d j o n c t i o n ,  les i n h i b i t e u r s  s u i v a n t s  o n t  6t6  u t i l i s6 s :  
2 : 4 - d i n i t r o p h 6 n o l  (1 r a M ) ,  f l u o r u r e  de  s o d i u m  (10 m M ) ,  
e t  g l u c o s e  ou  g a l a c t o s e  (5,55 m M ) .  
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Tableau II. Inhibition de Ia vitesse initiale de l 'absorption de L-ph6nylalanine par le glucose en pr6sence et absence de 2:4-dinitroph6nol 

Conditions exp6rimentales Prise de ph6nylalanine 
(nmoles/100 mg tissu frais) 

1 m M  ph6nylalanine 

1 m M  ph4nylalanine -ff 5,5 m M  glucose 

1 m M  ph6nylalanine -t- 1 m M  DNP 

1 m M  ph6nylalanine + i m M  DNP q- 5,5 m M  glucose 

82,7 

71,9 

52,7 

47,8 

Les tissus ont 4t6 incub6s 2 rain ~ 37 ~ dans les solutions indiqu6es. Les r6sultats sont les moyennes de 8 rats diff6rents, 5 rondelles par rat 
6tant ineub6es sous ehaque condition. Une analyse de variance en blocs casualis6s avec r4p4titions montre que l ' inhibition par le glucose en 
absence de DNP est tr6s signifieative (F 1 e4 = 20,5), ainsi que l 'inhibition par le DNP en absence de glucose (Fl,aa = 154,2). L'inhibition par 
le glucose en pr6sence de DNP est aussi significative (FI,e4 = 6 10). 

D e u x  s6r ies  d ' i n c u b a t i o n  o n t  6t6 r6a l i s6es ,  les u n e s  d ' u n e  
d u r 6 e  de  2 m i n  p o u r  d 6 t e r m i n e r  la  v i t e s s e  i n i t i a l e  d ' e n t r 6 e  
d u  s u b s t r a t ,  les  a u t r e s  de  45 ra in ,  d u r 6 e  s u f f i s a n t e  p o u r  
p e r m e t t r e  l ' 6 t a b l i s s e m e n t  d ' u n  6 q u i l i b r e  e n t r e  t i s s u  e t  m i -  
l ieu.  A la  f i n  de  l ' i n c u b a t i o n ,  c h a q u e  s e g m e n t  a 6t6 r a p i d e -  
m e n t  r inc6 ,  e s s u y 6 ,  pe s6  e t  d ig6r6  d a n s  0,1 m l  de  K O H  
b o u i l l a n t ,  p u t s  sa  r a d i o a c t i v i t 6  a 6t6 d 6 t e r m i n 6 e  d a n s  u n  
C o m p t e u r  ~ s c i n t i l l a t i o n  l i q u i d e  c o n f o r m 6 m e n t  a u x  m 6 -  
t h o d e s  d 6 c r i t e s  a n t 6 r i e u r e m e n t  2. 

P o u r  c h a q u e  s6r ie  e x p 6 r i m e n t a l e ,  5 r o n d e l l e s  p r o v e n a n t  
d u  m 6 m e  r a t  o n t  6t6 i n c u b 6 e s  d a n s  10 m l  de  c h a c u n e  de s  
s o l u t i o n s .  L e s  e x p 6 r i e n c e s  o n t  6t6 r6p6 t6es  s u r  a u  m o i n s  
q u a t r e  r a t s  d i f f 6 r e n t s .  N o u s  a v o n s  u t i l i s6  p o u r  l ' 6 v a l u a t i o n  
s t a t i s t i q u e  de s  r 6 s u l t a t s  le m o d h l e  d ' a n a l y s e  de  v a r i a n c e  
en  b loc s  c a s u a l i s g s  a v e c  r 6 p 6 t i t i o n s ,  cec i  k c a u s e  de s  i m -  
p o r t a n t e s  v a r i a t i o n s  e n r e g i s t r 6 e s  e n t r e  les 6 c h a n t i l l o n s ,  
s u r t o u t  d a n s  les i n c u b a t i o n s  n e  c o n t e n a n t  p a s  de  g lucose .  

Rdsultats. L e s  r 6 s u l t a t s  r a p p o r t 6 s  dar ts  la  F i g u r e  m o n -  
t r e n t  q u e  l o t s  de s  i n c u b a t i o n s  de  45 r a i n  le g l u c o s e  a u n  
e f f e t  i n h i b i t e u r  s u r  l ' a c c u m u l a t i o n  t i s s u l a i r e  de  p h 6 n y l -  
a l a n i n e ,  e t  q u e  le d i n i t r o p h 6 n o l  r 6 d u i t  la  c o n c e n t r a t i o n  in-  
t r a c e l l u l a i r e  p r e s q u ' a u  n i v e a u  de  celle d u  m i l i e u  d ' i n c u b a -  

t i on .  P a r  c o n t r e ,  l ' a d j o n c t i o n  de  g l u c o s e  a u  m i l i e u  c o n t e -  
n a n t  d u  d i n i t r o p h 6 n o l  p e r m e t  d ' 6 t a b l i r  u n e  c o n c e n t r a t i o n  
i n t r a c e l l u l a i r e  p l u s  61ev6e q u e  celle de  l ' e x t 6 r i e u r .  Le  ga -  
l a c t o s e  e s t  i n c a p a b l e  de  p r o v o q u e r  c e t t e  a m 6 1 i o r a t i o n ,  e t  
d ' a u t r e  p a r t  s i  d u  f l u o r u r e  e s t  a j o u t 6  a u  m i l i e u  c o n t e -  
n a n t  d6jS. d u  g l u c o s e  e t  d u  d i n i t r o p h 6 n o l ,  la  s t i m u l a t i o n  
p a r  le g l u c o s e  n ' a  p l u s  l ieu .  

L e s  i n c u b a t i o n s  de  c o u r t e s  d u r 6 e s  (2 m i n )  p e r m e t t e n t  de  
d i s t i n g u e r  u n  e f f e t  s u r  i ' e n t r 6 e  de  s u b s t r a t  d ' u n  e f f e t  su r -  
v e n a n t  a u  c o u r s  d e s  d i f f 6 r e n t e s  p h a s e s  d ' 6 q u i l i b r a t i o n  9. 
N o u s  v o y o n s  q u e  d a n s  ce c a s  ( T a b l e a u  I I ) ,  le g l u c o s e  seu l  
p r o v o q u e  u n e  d i m i n u t i o n  de  la  p r i s e  de  p h 6 n y l a l a n i n e ;  
c e t t e  d i m i n u t i o n  s u b s i s t e  en  p r 6 s e n c e  de  d i n i t r o p h 6 n o l ,  ce 
qu i  d i f f6re  de s  o b s e r v a t i o n s  r a p p o r t 6 e s  dar t s  la  F i g u r e .  Le  
d i n i t r o p h 6 n o l  a l u i - m 6 m e  u n  e f f e t  i n h i b i t e u r  s u r  l ' e n t r 6 e  
d u  s u b s t r a t ,  ce q u i  a d6 j~  6t6  r a p p o r t 6 %  

Discussion.  Ces r 6 s u l t a t s  i n d i q u e n t  q u e  le g l u c o s e  exo -  
g6ne  e s t  c a p a b l e  de  f o u r n i r  s u f f i s a m m e n t  d ' 6 n e r g i e  p a r  la  

9 R. A. CHEZ, R. R. PALMER, S. G. SCHULTZ et P. F. CURRAN, J. 
gen. Physiol. 50, 2357 (1967). 
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Figure. Absorption de L-ph6nylalanine par les rondelles d'intestin gr41e de rat en pr6senee de diff6rents inhibiteurs: 

I (12) Pb6nylalanine (1 mM) 
II (8) Ph6nylalanine + 5,55 m M  glucose 
III (4) Ph6nylalanine + 5,55 m M  glucose + 10 m M  NaF 
IV (12) Ph6nylaIanine q- 5,55 mM glucose + I m M  DNP 
V (12) Ph4nylalanine + 1 m M  DNP 
VI (4) Ph6nylalanine + 1 m M  DNP + 5,55 rnM glucose + 10 m M  NaF 
VII (4) Ph6nylalanine + 1 m M  DNP + 5,55 m M  galactose 

L'absorption est exprim6e en nmoles de ph6nylalanine absorb6e par 100 mg de tissu frais pendant une incubation de 45 rain. Le hombre de rats 
utilis6s pour chaque d6termination est donn6 entre parenth6ses. La ligne borizontale repr6sente le niveau d'6quilibration entre tissu et milieu. 
L'analyse statistique des diff6rences est pr6sentde dans le Tableau I. 
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vote  g lyco ly t ique  pou r  p e r m e t t r e  u n  ce r t a i n  t r a n s p o r t  
d ' ac ides  amin6s  m~me en  pr6sence  de d in i t roph6no l .  Cet te  
hypo th~se  es t  conf i rm6e pa r  le fa i r  que  le f luorure ,  inh ib i -  
t e u r  sp6cif ique de la glycolyse,  abo l i t  l ' e f fe t  du  glucose. 
L ' i n t e s t i n  de r a t  es t  p a r t i c u l i ~ r e m e n t  sensible  ~ la pr6- 
sence de glucose dana  le mi l ieu  d ' i n c u b a t i o n  ~0; ceci pour -  
r a f t  exp l ique r  la s t i m u l a t i o n  du  t r a n s p o r t  des acides 
amin6s  p a r  le glucose, q u ' o n t  observ6e  d ' a u t r e s  exp6r imen-  
t a t e u r s  4-7 lors de longues  incuba t ions .  Le  glucose, c o m m e  
le galac tose  e t  d ' a u t r e s  sucres a, a u n  effet  i n h i b i t e u r  sur  
l ' en t r6e  in i t i a le  des acides amin6s .  Cet  effet  n ' e s t  visible,  
en  pr6sence  de d in i t roph6no l ,  que  lors de cour tes  incuba-  
t ions,  pu i sque  d a n s  des i n c u b a t i o n s  de longue  dur6e, il est  
m a s q u 6  p a r  Fac t ion  6nerg6t ique  du  glucose. 

Une  exp l i ca t i on  poss ible  de ces r6su l t a t s  se ra i t  celle de 
SEMENZA n,  scion laquel le  l ' i n h i b i t i o n  du  f lux ne t  des 
acides amin6s  se ra i t  due  k une  a u g m e n t a t i o n  locale de so- 
d i u m  ~ l ' i n t6 r i eu r  des microvi l l i .  Si ceci 6 t a i t  v6rif i6 dans  
no t r e  exp6rience,  on  p o u r r a i t  s ' a t t e n d r e  ~ ce que  l ' i l lh ib i -  
t i on  en t r e  glucose et  p h 6 n y l a l a n i n e  soft  p lus  g r a n d e  en  
pr6sence  de d in i t roph6no l ,  car  celui-ci  favor i se  une  accu-  
m u l a t i o n  in t race l lu la i re  de  sod ium 9. Nous  v o y o n s  que  
l ' i n t e r a c t i o n  est  p lus  i m p o r t a n t e  ell absence  de d in i t roph6-  
nol. L ' e n s e m b l e  des r6su l t a t s  e s t e n  fai r  m i e u x  expl iqu6  
pa r  l ' hypo th6se  d ' u n e  i n t e r a c t i o n  a l los t6r ique  en t r e  les 
deux  groupes  de s u b s t r a t s  (sucres e t  acides  amin6s)  au  hi- 

veau  d ' u n  t r a n s p o r t e u r  m u l t i f o n c t i o n n e l  dana  la m e m  
b r a n e  lumina le  de la  cellule @ith61iale.  Cet te  th6or ie  a 6t6 
expos6e en  d6ta i l  darts d ' a u t r e s  p u b l i c a t i o n s  r6centes  3, t2 

Summary .  Glucose i nh ib i t s  t he  a c c u m u l a t i o n  of L-phe- 
n y l a l a n i n e  b y  r a t  i n t e s t i n a l  slices d u r i n g  4 5 - m i n u t e  in- 
cuba t ions .  I n  t he  p resence  of D N P  (which a lone  abol i shes  
all  ac t ive  t r an spo r t ) ,  glucose, b u t  n o t  gMactose, signifi-  
c a n t l y  s t i m u l a t e s  amino-ac id  up take .  However ,  d u r i n g  
sho r t  i ncuba t ions ,  glucose inh ib i t s  t h e  e n t r y  of pheny la l a -  
n ine  in to  t h e  t issue,  b o t h  in the  presence  a n d  absence  of 
D N P .  
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Gas Liquid Chromatographic Analysis of Amino 

A l t h o u g h  i t  is wel l  k n o w n  t h a t  m e t a b o l i t e  level  in  t he  
b lood of m a m m a l s  con t ro l s  feeding 1-3, th i s  aspec t  of 
feeding cont ro l  in  insec ts  ha s  no t  been  s tud ied  because  of 
the  lack of t e chn iques  for q u a n t i f y i n g  solu tes  in  v e r y  
sma l l  u n t r e a t e d  biological  samples .  W e  h a v e  used gas 
l iquid  c h r o m a t o g r a p h y  to  q u a n t i f y  t he  a m i n o  acids in 
t he  h e m o l y m p h  of t he  large mi lkweed  bug  a n d  to demon-  
s t r a t e  t he  affect  of s t a r v a t i o n  on  a m i n o  acids in t he  
h e m o l y m p h .  

A V a r i a n  1520B gas c h r o m a t o g r a p h  a n d  Model  20 
recorder  w i t h  disc i n t e g r a t o r  were  used. T he  3 ' •  ' '  
coiled glass co lumns  were p a c k e d  w i t h  1.5% w/w OV17 
on H.P .  acid w a s h e d  C h r o m o s o r b  G ~. T he  de t ec to r  
t e m p e r a t u r e  was  250 ~ a n d  t h e  in jec to r  was  150~ The  
p r o g r a m  was 2 ~ f rom 75 ~ to  225 ~ N 2 gas flow was 
55 m l / m i n  a n d  H~ was 30 m l / m i n .  A m i x t u r e  of a m i n o  
acids (2.5 m M  each) was r u n  r e p e a t e d l y  to  d e t e r m i n e  
r e t e n t i o n  t e m p e r a t u r e  a n d  to  con f i r m  t h e  i n t e g r i t y  of t h e  
column.  The  N- t r i f l uo roace ty l  n - b u t y l  es ter  de r i va t i ve s  
of t h e  a m i n o  acids were in jec ted  on  co lumn.  

Newly  ecdysed 5 th  i n s t a r  bugs  were col lected f rom the  
s tock  colony b e t w e e n  10.00 h and  13.00 h. On each  d a y  of 
t he  5 th  ins ta r ,  2 al  of h e m o l y m p h  was col lected f rom 4 of 
these  insects  a n d  t he  i n d i v i d u a l  samples  were ana lyzed  
for a m i n o  acids.  T h e  s t a r v e d  insects  were dep r ived  of 
food b u t  no t  w a t e r  for 24 h before  bleeding.  

The  re l a t ive  mole  p e r c e n t  4 was ca lcu la ted  for each  
p e a k  of t he  c h r o m a t o g r a m .  T he  re l a t ive  mole  pe r cen t  of 
a n  a m i n o  acid equals  t he  

Acids in the Hemolymph of Oncopeltus Jasciatus 
Result s. The  va lues  for hydroxypro l ine -p ro l ine ,  g lu t amic  

acid,  and  t r y p t o p h a n  were lower in  t h e  fed t h a n  in t he  
s t a r v e d  insects  (Table).  The  va lues  for  t h e  fed a n d  s t a r v e d  
cond i t ions  were  a p p r o x i m a t e l y  t h e  s ame  for  t h r e o n i n e -  
glycine,  isoleucine-leucine,  me th ion ine ,  p h e n y l a l a n i n e -  
a spa r t i c  ac id-his t id ine ,  ty ros ine ,  lysine,  a n d  arginine.  The  
va lues  for a l an ine  a n d  cys t ine  were c lear ly  h ighe r  in t he  
fed insec ts  t h a n  in t h e  s t a r v e d  ones. T h e r e  was l i t t l e  
v a r i a t i o n  in t he  q u a n t i t i e s  of i n d i v i d u a l  a m i n o  acids f rom 
d a y  to d a y  excep t  for a lanine ,  g lu t amic  acid, and  cyst ine .  
I n  • fed bugs, a t an ine  showed 2 per iods  of h igh  r e l a t i ve  
mole  pe rcen t :  a t  t he  b e g i n n i n g  of t h e  i n s t a r  a n d  aga in  
a r o u n d  day  5. The  second p e a k  was no t  p r e sen t  in t he  
s t a r v e d  insects.  G l u t a m i c  acid was h ighes t  a t  t he  b e g i n n i n g  
of t he  i n s t a r  and  t h e n  g r adua l l y  decreased.  The  s t a r v e d  
bugs  su rp r i s ing ly  h a d  h ighe r  re la t ive  mole  pe rcen t s  t h a n  
d id  t he  fed bugs  on  a l m o s t  all  days  of t he  ins tar .  Cys t ine  
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area of amino acid peak 
amino acid s tandard  molar response/glutamic  acid molar response • 100 

areas of amino acid peaks 
amino acid s tandard molar response/glutamic acid molar response. 

I f  a p e a k  c o n t a i n e d  2 or 3 un re so lved  a m i n o  acids, t he  in t h e  fed insec ts  was lowest  a t  t h e  b e g i n n i n g  of t he  
u p p e r  d e n o m i n a t o r  in  t he  above  fo rmula  was m u l t i p l i e d  i n s t a r  a n d  t h e n  g r adua l l y  increased  to r each  i ts  h ighes t  
b y  2 or 3, respect ive ly ,  c o n c e n t r a t i o n  on  t he  las t  d a y  of t h e  ins tar .  The  concen t ra -  


