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EXPERIENTIA 28/11 

Fig. 2. Oxygen consumption of Para- 
gnetina media during 24 h under cont- 
inuous conditions of light (LL, 9 
nymphs) and darkness (DD, 3 
nymphs). 

CHASTON 7, 8 s tud ied  the  a c t i v i t y  and  dr i f t  p a t t e r n s  of 
2 p lecop te rans ,  [soperla and,  Protonemeura, a n d  found  
t h e m  m o s t  ac t ive  be t w een  sunse t  and  sunrise.  Such  
a c t i v i t y  p a t t e r n  was cons idered  to  con t a i n  b o t h  endo-  
genous  and  exogenous  c o m p o n e n t s  of r h y t h m s .  The  l igh t  
and  d a r k  per iod showed  a def in i te  effect  on  t he  r e s p i r a to ry  
r a t e s  of Paragnetina media a n d  these  v a r i a t i o n s  in  
oxygen  c o n s u m p t i o n  m a y  be  r e l a t ed  to  t h e i r  n o c t u r n a l  
hab i t .  W h e n  t he  oxygen  c o n s u m p t i o n  was c o m p a r e d  for 
l igh t  a n d  dark,  t he  u p t a k e  of oxygen  was s ign i f i can t ly  
h igher  in  t he  d a r k  (p < 0.05). T he  fac t  t h a t  t he  oxygen  
c o n s u m p t i o n  ra t e s  showed a p a t t e r n  u n d e r  d i f fe ren t  
pho toper iods ,  m u s t  be cons idered  for fu tu re  s tudies  on  
t he  r e sp i r a t ion  of p l ecop te rans  9 

Rdsumd. Le t a u x  de c o n s o m m a t i o n  d 'oxyg~ne  des PI6- 
copt~res  (stonefly) fur  6tudi6 & di f f6rentes  heures  de la 
journ6e.  On a d6 te rmin6  en  ou t re  l ' e f fe t  de la lumiSre  et  
de l ' obscur i t6  sur  la r e sp i r a t ion  de ces insects .  L a  consom-  
m a r i o n  d 'oxyg~ne  fur  s i g n i f i c a t i v e m e n t  plus  61ev6e dans  
l 'obscur i t6 .  N . N .  KAPOOR 

Department o~ Biology, University o/ Waterloo, 
Waterloo (Ontario, Canada), 18 April 1972. 

? 1 CHASTON, Arch. Hydrobiol. 64, 324 (1968). 
8 I. CHASTON, Am. Midl. Nat. 82, 302 (1969). 
9 This work was supported by a grant from National Research Coun- 

cil of Canada. 

Specificity Limits of L-Leucine Transport in Chicken Small  Intestine 

In  an  effor t  to  explore  t he  a p p a r e n t  in i t ia l  r eac t ion  of 
a m i n o  acids w i t h  t he  b r u s h - b o r d e r  e p i t h e l i u m  in ch icken  
i leum, we r ecen t ly  deve loped  a t e c h n i q u e  wh ich  has  
a l lowed m e a s u r e m e n t  of s u b s t r a t e  u p t a k e  in 5 sec 1. In  t h a t  
work  we showed leucine to  be  capab le  of en t e r ing  the  
t i ssue  v ia  a s a t u r a b l e  process  which  is sub jec t  to  inh ib i -  
t i on  b y  isoleucine, b u t  no t  b y  h o m o a r g i n i n e  in 5-sec in- 
cuba t ions .  The  p r e s e n t  s t u d y  deals w i t h  t he  specif ic i ty  
charac te r i s t i c s  of leucine a b s o r p t i o n  in s h o r t - t e r m  ex- 
pe r imen t s .  

Chickens,  7 to  14  weeks of age, were fas ted  24 h pr ior  to  
sacrifice and  were t h e n  ki l led b y  cervical  dis locat ion.  A 
po r t i on  of smal l  in t e s t ine  3 cm long on e i the r  side of t he  
yolk s t a lk  was excised and  immersed  in p rev ious ly  gassed 
(O~:COv 9 5 : 5 %  b y  vol) phys io logica l  sal ine enr iched  
w i t h  0.3% glucose. This  so lu t ion  was m a i n t a i n e d  a t  37 ~ 
The  in t e s t ine  was m a n u a l l y  s t r i pped  of m e s e n t e r y  and  
f a t t y  t i ssue  and  t h e n  cu t  in to  s egmen t s  weigh ing  a b o u t  
100 m g  each.  The  l a t t e r  were t h e n  cu t  l eng thwise  and  
al lowed to  c o n t a c t  towel  p a p e r  to  r emove  excess fluid.  
Tissue  was i n c u b a t e d  for 5 sec on  a H i r sch  funne l  wh ich  
was inse r t ed  in to  a v a c u u m  flask. The  reac t ion  was 
m o n i t o r e d  w i t h  a clock s y s t e m  t h a t  was  coupled  e lect ron-  
ical ly to  a relay,  wh ich  opened  or closed a v a c u u m  line 
c o m m u n i c a t i n g  w i t h  t he  flask. T he  i n c u b a t i o n  was s t a r t e d  
b y  pour ing  t h e  p r e h e a t e d  (37 ~ and  pregassed  (O~:CO2, 

9 5 : 5 %  b y  vol) 5 ml  po r t i on  of g lucose-enr iched  Krebs -  
Hense le i t  buf fer  c o n t a i n i n g  14C-labeled L-leucine on to  t he  
filter,  a n d  was t e r m i n a t e d  w h e n  t he  re lay  a l lowed a s t rong  
v a c u u m  to e v a c u a t e  s u b s t r a t e  so lu t ion  f rom the  funnel .  
The  t issues were s imu l t aneous ly  i r r iga ted  w i t h  buffer ,  
dr ied  of a d h e r e n t  fluids, weighed a n d  t h e n  g round  in a 
P o t t e r - E l v e h j e m  t issue  g r inde r  in  a p o r t i o n  of 2.5% 
t r i ch loroace t ic  acid, us ing  5 m l  of th i s  so lu t ion  pe r  g of 
t issue.  The  t i ssue  ex t r ac t s  were cen t r i fuged  a t  49,500 •  
for 30 m i n  and  t he  14C-amino acid assayed  b y  sc in t i l l a t ion  
t echn iques  ~. 

The  specif ic i ty  l imi t s  of leucine u p t a k e  are p r e s e n t e d  
in t he  Table .  The  site(s) r eac t ive  w i t h  t h i s  s u b s t r a t e  
appea r s  to  h a v e  preference  for b o t h  s t r a i g h t - c h a i n  and  
b r a n c h e d - c h a i n  neu t ra l ,  e - amino  acids of t h e  L-configura- 
t ion  wh ich  possess apprec iab le  h y d r o c a r b o n  bulk.  Desp i te  
t he  to le rance  of a wide v a r i e t y  of h y d r o c a r b o n  conforma-  
t ions,  v i r t u a l  exclusion f rom the  s i te  occurs  b y  t he  dele- 
t ion  of a single m e t h y l e n e  group f rom m-amino-n-butyr ic  
acid;  t h u s  a 4 -ca rbon  b a c k b o n e  would  seem to be a 

1 W. C. LABELLE, D. S. MILLER and J. LERNER, Biochem. biophys. 
Res. Commun. d5, 131 (1971). 

2 G. A. BRAY, Analyt. Biochem. 1, 279 (1960). 
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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 .  

J .  LERNER a n d  D.  S. MILLER 

Department o/Biochemistry, University o/Maine,  
Orono (Maine 04473, USA), 24 Apri l  ~972. 

3 I). L. OXENDER and H. N. CHRISTENSI~N, J. biol. Chem. 238, 
3686 (1963). 
This investigation wss supported by a grant from the Maine 
Agricultural Experiment Station (Hatch Project No. 880-241) 
awarded to J. L. Part  of this work was taken from the Ph .D.  thesis 
of D~ S. M. 

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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