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no t  a p p e a r  to  change  the  osmot ic  va lue  of cells (Table  II) .  
A n y  change  in osmot ic  va lue  could be  a n  i n d i c a t i o n  of 
f l uc tua t ions  in  t he  c o n c e n t r a t i o n  of soluble  m e t a b o l i t e s  or 
changes  in  ac t ive  up take .  Since t h e  k i n e t i n  t r e a t m e n t  d id  
n o t  i nduce  a change  of Og, changes  of t h e  abso lu t e  
p e r m e a b i l i t y  c o n s t a n t  of on ion  ep ide rma l  cells he ld  in 
k i n e t i n  so lu t ion  could be  caused  b y  t he  d i rec t  inf luence  of 
t h i s  g r o w t h  r egu l a to r  on  t he  m e m b r a n e  sys tem.  K i n e t i n  
does n o t  a p p e a r  to  d a m a g e  t h e  m e m b r a n e ,  because  t h e  
r a t e  of dep la smolys i s  is l inear  in  t h e  glycerol  solut ion.  
Glycerol  is k n o w n  to  h a v e  low o i l -water  coefficient .  I t  
appea r s  l ike ly  t h a t  glycerol  molecules  are pass ing  t he  
m e m b r a n e  t h r o u g h  t he  ' w a t e r  way '  ~ or b y  w ay  of t h e  
,pores, S,9. I n  t h e  ' p ro t e in  c rys t a l  mode l '  of m e m b r a n e  
s t r u c t u r e  ~~ t h e  ' w a t e r  w a y '  is t h o u g h t  to  be  l inked  to 
p r o t e i n  r each ing  t h r o u g h  t he  m e m b r a n e .  Those  p ro t e ins  
could h a v e  been  c h a n g e d  b y  k i n e t i n  t r e a t m e n t .  This,  in  
t u rn ,  could h a v e  af fec ted  t h e  abso lu t e  p e r m e a b i l i t y  
c o n s t a n t  of t h e  t r e a t e d  cells. 

Rdsumd. Nous  avons  employ6  une  m 6 t h o d e  p lasmo-  
m 6 t r i q u e  pou r  6 tud ie r  a pe rm6ab i l i t 6  de la m e m b r a n e  
d'Allium cepa. Apr6s avo i r  fa i r  n a g e r  l ' 6p ide rme  d ' u n  
o ignon  sur  la so lu t ion  de k i n e t i n  (2,5 rag/l) p e n d a n t  10 h, 
on  a t r o u v 6  que  l ' i nva r i ab i l i t 6  de pe rm6ab i l i t 6  a a u g m e n t 6  
q u a n d  elle a 6t6 compar6e  & celles du  contr61e. Le k i n e t i n  
n ' a  pas  d ' in f luence  sur  la  va l eu r  o smot ique  r econnue  des 
cellules de l ' 6p iderme  de l 'o ignon.  
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Oxygen Consumption of Paragnetina media-(Walker): Light-Dark Effect on Respiratory Rates 

The  oxygen  c o n s u m p t i o n  of severa l  s tonef ly  (Pleco- 
p te ra )  species ha s  been  i n v e s t i g a t e d  a n d  t h e i r  oxygen  
c o n s u m p t i o n  is r e l a t ed  to  some biological  a n d  ecological  
fac to rs  ~-~. 

The  ex i s t ance  of r h y t h m s  in t h e  r e s p i r a t o r y  r a t e  of 
p lecop te rans ,  however ,  h a v e  n o t  been  r epo r t ed  in t h e  
l i t e ra tu re .  I f  such  r h y t h m s  occur  t h e n  t h e y  m i g h t  also 
be  r e l a t ed  s ign i f i can t ly  to  t h e  m e t a b o l i c  a c t i v i t y  of 
s tone f ly  a n d  m a y  v e r y  well  a c c o u n t  for d i f fe ren t  respi-  
r a t o r y  ra tes .  The  ob jec t ives  of t h e  p r e s en t  s tud ies  were to 
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Fig. 1. Oxygen consumption of 8 nymphs during 12 h under 6 h of 
light (L) and 6 h of darkness (D). 

d e t e r m i n e  oxygen  c o n s u m p t i o n  ra t e s  d u r i n g  d i f fe ren t  
t i m e  of t he  d a y  a n d  d e t e r m i n e  t h e  effect  of l igh t  and  
da rkness  on  t h e  r e sp i r a t i on  of s tonef ly .  

Material and methods. The  n y m p h s  of Paragnetina 
media (Walker) ,  used in t he  p r e sen t  s tudy ,  were col lected 
f rom the  Speed River ,  Ontar io ,  a n d  were m a i n t a i n e d  in t h e  
l a b o r a t o r y  s t r e ams  6. Th ree  series of e x p e r i m e n t s  were  
r u n :  series I. 8 an ima l s  were m a i n t a i n e d  a t  a p h o t o p e r i o d  
of 16L: 8D a n d  t h e i r  oxygen  c o n s u m p t i o n  was  m e a s u r e d  
for 6 h in  l igh t  (350 Lux)  and  6 h in  t h e  d a r k ;  series I I .  
9 e x p e r i m e n t s  (9 animals)  were r u n  in c o n t i n u o u s  l i gh t  
for 24; a n d  series I I I .  3 e x p e r i m e n t s  were car r ied  ou t  in  
t h e  d a r k  for  24 h. 

The  oxygen  c o n s u m p t i o n  of i n d i v i d u a l  a n i m a l s  was  
m e a s u r e d  w i t h  a c o n t i n u o u s  f low po l a rog raph i c  oxygen  
e lec t rode  t echn ique .  All  e x p e r i m e n t s  were r u n  a t  a 
c o n s t a n t  w a t e r  f low r a t e  of 0 . 3 6 •  cm/sec  in a con- 
s t a n t  t e m p e r a t u r e  r o o m  m a i n t a i n e d  a t  10 ~=I~ 

Results and discussion. The  n y m p h s  were no t  fed for  
severa l  hou r s  before  e x p e r i m e n t a t i o n .  The  an ima l s  were 
conf ined  to  a sma l l  a rea  in  t he  r e s p i r a t o r y  c h a m b e r  a n d  
were u n a b l e  to  m a k e  a n y  locomoto ry  m o v e m e n t s .  There -  
fore, m e a s u r e m e n t  of a n y  r e s p i r a t o r y  changes  in  these  
insec ts  was  n o t  compl i ca t ed  b y  increases  in m e t a b o l i s m  
resu l t ing  f rom locomoto ry  m o v e m e n t s  or f rom diges t ion  
a n d  a s s imi l a t ion  of food. 

I t  is e v i d e n t  f rom F igure  1 t h a t  t he  onse t  of da rknes s  
caused  a n  increase  iff t h e  m e a n  oxygen  c o n s u m p t i o n  a n d  
h ighe r  r e s p i r a t o r y  r a t e s  were m a i n t a i n e d  in t h e  dark .  I n  
c o n t i n u o u s  24 h l igh t  per iod,  a c o n s t a n t  decl ine in t he  
r e sp i r a to ry  r a t e  was  obse rved  f rom 05.00 h to  12.00 h a n d  
h ighe r  level  of oxygen  u p t a k e  was m a i n t a i n e d  b e t w e e n  
13.00-05.00 h (Figure  2). U n d e r  t h e  c o n t i n u o u s  per iod  of 
darkness ,  n y m p h s  showed a decrease  in oxygen  con- 
s u m p t i o n  a t  06.00, 14.00-16.00 a n d  23.00 h. Th i s  p a t t e r n  
of oxygen  c o n s u m p t i o n  in t h e  d a r k  does no t  co r respond  to  
t he  p a t t e r n  in l ight .  However ,  i t  a p p e a r s  t h a t  t he  m e t a -  
bolic s t a t e  of an ima l s  is d i f fe ren t  u n d e r  t h e  2 pho toper iods .  
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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 
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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 
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