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i l lus t ra ted  by  F igure  4, the  delayed s tep-up change in Na  
eff lux is fol lowed by  a reduced eff lux ra te  cons tan t  (4 ou t  
of t0  expe r imen t s  invo lv ing  oocytes  f rom ano the r  ovary) .  

Add i t iona l  exper iments  reveMed t h a t  nigericin can  
somet imes  inh ib i t  the  Na  eIflux. 5 oocytes  which were 
isolated f rom an ova ry  responded to  10 vg /mt  nigericin 
a t  p H  7 by  exhib i t ing  in each  ins tance  a de layed bu t  
smal l  s tep-down in the  ra te  of Na  efflux, followed by  an 
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Fig. 4. Delayed s t imula t ion  of Na efflux b y  10 Exg/ml nigeriein.  
The kinetics clearly show that the pump has become partially 
saturated. 
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Fig. 5. The lack of effect of 10 {zg/ml nigeriein on Na etflux into a 
K-free medium. K removal is shown to stimulate the efflux. 

unchanged  eff lux ra te  constant .  This  form of behav iour  
is n o t  unexpec ted  of a ge rm cell  in v i e w  of the  observa t ion  
b y  HARRZS and PRESSMAN" t h a t  nigericin reduces t he  
N a  con ten t  of canine red cells and raises t h a t  of h u m a n  
red  cells. 

Ev idence  t h a t  t he  ac t ion  of nigericin is K-dependen t  
has been ob ta ined  by  examin ing  the  Na  eff lux into a 
K-free  m e d i u m  before and af ter  adding  nigericin (5 experi-  
ments) .  Shown in F igure  5 is t ha t  the  r emova l  of K ions 
f rom the  ba th ing  m e d i u m  s t imula tes  Na  efflux. Also 
shown is t h a t  nigericin is w i thou t  effect  on Na  eff lux in 
a K-free medium.  This  is in te rpre ted  to mean  1. t h a t  
increased ou tward  m o v e m e n t  of sodium caused by  
nigericin in normal  R inger  is pa r t ly  or  whol ly  ba lanced 
by  an  inward  m o v e m e n t  of potass ium,  and 2. t h a t  t i le  
re ta ined  f rac t ion of sod ium which  supposedly  nigericin 
l iberates,  is mobi l ized  by  K removal .  

The  significance of t he  biphasic  effect  of nigericin on 
Na  eff lux is c lear  bo th  f rom the  t ime-course  and the 
kinetics.  Nigeriein,  i t  would  seem, s t imula tes  the  ext rus ion  
of sodium in 2 d i f ferent  ways :  first ly,  by  increasing the  
pe rmeab i l i t y  of the  m e m b r a n e  to Na, and secondly, by  
mobi l iz ing the  sodium lying behind the  inner  membranes .  
T h a t  the  sequestered f rac t ion  of sodium is no t  s i tua ted  
in t h e  nucleus is indica ted  by  the  studies of FRY 7 
who measured  the  Na  con ten t  of nuclei  isolated f rom 
oocytes  of Bu[o bu/o, and of D lcx ,  FRY, Jo~t~ and  
ROGERS ~ who  appl ied  an  au torad iograph ic  t echn ique  and 
found t h a t  t he  bulk  of the  sod ium in the  oocyte  is ex t ra -  
nuclear.  W h e t h e r  or  no t  t he  mi tochondr i a  of the  ooey te  
are laden wi th  sodium is unknown,  bu t  the  possibi l i ty  
t ha t  t h e y  are laden seems v e r y  l ikely no t  only  in the  
l ight  of the  present  results  bu t  also of t he  repor t  by  
GRAVEN, ESTRADA-O, and LARDY 9 t h a t  nigericin causes 
t he  release of sodium f rom mi tochondr i a  previous ly  
t rea ted  wi th  gramic id in  ~°. 

Zusammen/assung. E x p e r i m e n t e  an  e inzelnen Oozy ten  
yon Bu]o bu[o zeigen, dass Niger ic in  den Na t r iumef f lux  
anregt ,  i ndem gebundenes  N a t r i u m  freigesetzt  wird.  
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R o l e  o f  the Chorion a s  a Barrier  to O x y g e n  i n  the Diapause  of the S i l k w o r m ,  Bombyx mort L. 

I t  has been shown t h a t  embryon ic  d iapause  of Bombyx 
mort is b rought  to an end when the  egg is r emoved  ou t  
of its chorion and exp lan ted  in a hanging drop of physio-  
logical saline solut ion 1 

The present  au thor  found t h a t  the  d iapause  of Bombyx 
egg t e rmina ted  also when the  diapausing egg was r emoved  

ou t  of its chorion and  exp lan ted  a t  25 °C in l iquid paraff in  
as shown in Table  I. In  l iquid paraff in  it  was improbab le  
t h a t  wa t e r  entered into t he  egg f rom outside.  Thus,  the  
Bombyx egg ,  differing f rom some o r thop te ran  eggs ~-s, 
did no t  seem to need wa te r -up take  for the  t e rmina t i on  
of diapause and for embryogenesis .  Nor  was it  p robable  
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t h a t  i n j u r y ,  w h i c h  w a s  u n a v o i d a b l e  a t  t h e  o p e r a t i o n  o f  
r e m o v i n g  t h e  c h o r i o n ,  s t i m u l a t e d  t h e  e g g  t o  t e r m i n a t e  
t h e  d i a p a u s e .  60 d i a p a u s i n g  e g g s  w e r e  i n j u r e d  i n  l i q u i d  
p a r a f f i n  w i t h  a f i n e  n e e d l e  o n  t h e  l a t e r a l  s i d e  o f  t h e  e g g s  
f r o m  a n t e r i o r  t h r o u g h  p o s t e r i o r  po le .  A f t e r  2 w e e k s ,  
20 e g g s  a m o n g  t h e m  w e r e  p i c k e d  o u t  a t  r a n d o m  ( g r o u p  1) 
a n d  w e r e  c h e c k e d  fo r  t h e i r  d e v e l o p m e n t .  T h e  r e m a i n i n g  
e g g s  w e r e  d i v i d e d  i n t o  2 g r o u p s .  E g g s  o f  g r o u p  2 w e r e  
k e p t  a s  t h e y  h a d  b e e n ,  w h i l e  e g g s  o f  g r o u p  3 w e r e  r e m o v e d  
o u t  of  c h o r i o n .  T h e  e g g s  of  b o t h  g r o u p s  w e r e  r e a r e d  in  
l i q u i d  p a r a f f i n  fo r  f u r t h e r  9 d a y s ,  a n d  w e r e  c h e c k e d  fo r  
t h e i r  d e v e l o p m e n t .  T h e  r e s u l t s  a r e  s h o w n  in  T a b l e  I I .  

A n o t h e r  p o s s i b i l i t y  w a s  t h a t  a r e c o v e r y  o f  e x o g e n o u s  
s u p p l y  o f  o x y g e n  a t  r e m o v a l  o f  t h e  c h o r i o n  w o u l d  e v o k e  
t h e  e g g  t o  t e r m i n a t e  t h e  d i a p a u s e .  L i q u i d  p a r a f f i n  u s e d  
fo r  t h e s e  e x p e r i m e n t s  w a s  a s c e r t a i n e d  t o  c o n t a i n  16.6 m g  
o f  o x y g e n  p e r  1. 

A s  is e v i d e n t  f r o m  F i g u r e  1, w h e n  a r t i f i c i a l  n o n -  
d i a p a u s e  e g g s  w e r e  k e p t  in  s t e p w i s e  o x y g e n - d e f i c i e n t  
a t m o s p h e r e ,  t h e i r  g l y c o g e n  c o n t e n t  d e c r e a s e d  a l m o s t  a t  
t h e  s a m e  r a t e  a s  t h a t  o f  t h e  d i a p a u s e  e g g s  ~, v. 

E m b r y o s  f r o m  t h e  a r t i f i c i a l  n o n - d i a p a u s e  e g g s  w h i c h  
h a d  b e e n  k e p t  in  s t e p w i s e  o x y g e n - d e f i c i e n t  a t m o s p h e r e  
w e r e  s t a i n e d  i n  a c r i d i n e  o r a n g e  s o l u t i o n  a s  p r e v i o u s l y  
d e s c r i b e d  s. I t  w a s  f o u n d  t h a t  t h e  l o n g e r  t h e  e g g s  w e r e  
k e p t  i n  o x y g e n - d e f i c i e n t  a i r ,  t h e  l e s s  w a s  t h e  a f f i n i t y  
o f  l y s o s o m e s  t o  a c r i d i n e  o r a n g e ,  F i n a l l y ,  t h e  a f f i n i t y  

Table I. Effect of explantat ion in liquid paraffin on termination of 
diapause 

No. of Devel- Not Undiag- 
eggs ex- oped devel- nosed 
planted * oped dead 

Diapausing eggs 40 37 ~ 0 3 
(30 days after oviposition) 
Post-diapause eggs 10 9 ~ 0 1 
(chilled for 3 months  at 5 °C) 

"Vitelline membrane and serosat euticIe were not  removed in this 
experiment,  u Larvae were completely formed after 12 days o f  
explantation at  25°C. 
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Fig, 1. Glycogen content of artificial non-diapause 
eggs, being reared either in natural  air {A--A) or in 
stepwise oxygen-deficient atmosphere (O--O), and 
diapausing eggs (O--©).  Diapause eggs of 21 h of 
age (diapause eggs at  this stage have not entered 
diapause yet) were soaked for 5 min in HC1 (dZ~/4 ---- 
1.075) warmed at  46°C. Those HCl-treated diapause 
eggs are regarded as artificial non-diapause eggs, 
since they exhibit no difference as to their develop- 
ment  from natural  non-diapause eggs. The artificial 
non-diapause eggs were divided into 2 groups: one 
was kept in a usual  incubator containing natural  air; 
while another was kept in a container in which 
oxygen was replaced stepwise by nitrogen to decrease 
its oxygen content  stepwise as shown in the figure 
by a broken line. Some eggs were transferred to 
natural  air after they had been in oxygen-deficient 
atmosphere for 5 days.  The time of transference is 
shown in the figure by a double arrow. Increase 
in glycogen content  of those eggs (U]--V3) occurred 
after a delay of 2 or 3 days. Glycogen content  was 
determined using a method of KEMP et a13 °. 
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Fig, 2. Decrease in weight of eggs being kept in a 
desiccator. 500 mg of eggs were weighed out  from 
diapausing eggs, post-diapause eggs that  were free of 
diapause after being kept  for 3 months  at 5°C, 
unfertilized eggs, and artificial non-diapause eggs, 
respectively. They  were kept in a dessiccator with 
silica get, and  weighed at  appropriate intervals. 
To avoid metabolic effect, the eggs were killed by  
repeating freezing and thawing, preceding the 
experiment.  Diapausing eggs (0) showed ahnost  no 
decrease in the weight while unfertilized eggs (©), 
artificial non-diapause eggs ( I )  and post-diapause 
eggs (A) exhibited remarkable decrease in weight 
in the desiccator. 
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Table II, Effect of injury on the termination of diapause 

No. Devel- Not Undiag- 
of eggs oped devel- nosed 

oped dead 

Group 1 n 20 0 20 0 
Group 2 ~ 20 0 15 5 
Group 3" 20 15 b 0 5 

See text for explanation, b Larvae were Mmost completely formed 

was c o m p l e t e l y  lost  w i t h i n  5 days .  Loss  of t h e  a f f in i ty  
of , lysosomes to  ac r id ine  o range  ha s  b e e n  s h o w n  to 
cha r ac t e r i z e  t h e  d i a p a u s i n g  e m b r y o n i c  cells s. 

These  2 pieces  of ev idence  wou ld  s e e m  t o  show t h a t  
t he  a n o x i a t e d  a r t i f i c ia l  n o n - d i a p a u s e  eggs a re  n o t  d i f f e ren t  
f rom d i a p a u s i n g  eggs, a t  l eas t  for  t h e  f ea tu r e s  i nves t iga t ed .  
T h u s  i t  m a y  be  c red ib le  to  a s s u m e  t h a t  e m b r y o s  m i g h t  
be  a n o x i a t e d  also in t he  n a t u r a l l y  d i a p a u s i n g  eggs, a n d  
t h e y  m i g h t  t e r m i n a t e  t he  d i a p a u s e  w h e n e v e r  o x y g e n  
s u p p l y  is recovered.  I f  t hose  cond i t i ons  a c t u a l l y  exis t ,  
p e r m e a b i l i t y  of t h e  egg m e m b r a n e s  to  a i r  is  e x p e c t e d  to  
b e  d i f f e r en t  in  d i a p a u s i n g  eggs a n d  in n o n - d i a p a u s e  eggs 
or  deve lop ing  eggs. 

W h e n  t h e  eggs were  k e p t  in  a des icca tor ,  t h e  r a t e  of 
decrease  in t h e i r  w e i g h t  was  m u c h  h i g h e r  in  a r t i f ic ia l  
n o n - d i a p a u s e  eggs, p o s t - d i a p a u s e  eggs, a n d  unfe r t i l i zed  
eggs, t h a n  in d i a p a u s i n g  eggs (F igure  2). T he  decrease  
in w e i g h t  of t h e  eggs in t he  des icca to r  is p r o b a b l y  due  
to  a loss of w a t e r  b y  e v a p o r a t i o n  t h r o u g h  t h e  egg m e m -  
b ranes .  Therefore ,  the  d i f fe rence  in  t he  decrease  in  w e i g h t  
of t h e  eggs in t h e  des icca to r  m a y  b e  a sc r ibed  t o  a dif-  
ference  in p e r m e a b i l i t y  of t h e  egg m e m b r a n e s  to  w a t e r  
vapou r .  Th i s  d i f fe rence  m a y  r e a s o n a b l y  be  e x t e n d e d  to  
t h e  d i f fe rence  in p e r m e a b i l i t y  of t h e  m e m b r a n e s  to  air .  
A m o n g  3 egg m e m b r a n e s ,  i.e., t h e  serosal  cut icle ,  t he  
v i t e l l ine  m e m b r a n e ,  a n d  t h e  chorion,  on ly  t he  chor ion  
s e e m e d  to  be  r e spons ib l e  for  t h e  a i r - t i gh tnes s  in  t h e  
d i a p a u s i n g  egg, because  r e m o v a l  of t h e  cho r ion  f rom 
d i a p a u s i n g  eggs was  e n o u g h  for  t h e  e m b r y o s  to  t e r m i n a t e  
t h e  d i a p a u s e  (Tab le  I), 

The  process  of d i a p a u s e  in Bombyx eggs t h u s  cou ld  be  
dep ic t ed  as fol lows:  T he  cho r ion  m a y  be  p e r m e a b l e  to  
a i r  a t  t h e  ov ipos i t ion ,  t h e n c e f o r t h  i t  m a y  g radua l l y  
b e c o m e  i m p e r m e a b l e  to  air,  w h i c h  would  force t h e  e m b r y o  
to  be  s i t u a t e d  in a n  oxygen - de f i c i en t  e n v i r o n m e n t .  T h e  
a n o x i a t e d  e m b r y o  would  g r a d u a l l y  a d a p t  i t se l f  to  t h e  

low oxygenic  e n v i r o n m e n t .  The  presence  of a d a p t a t i o n  
of t h e  e m b r y o  to  oxygen-de f i c i ency  could  be  in fe r red  
f rom t h e  p resence  of a l a t e n t  pe r iod  for  r e s u m i n g  devel -  
o p m e n t  a f t e r  t r a n s f e r r i n g  t h e  eggs to  air ,  as  s h o w n  in  
F i g u r e  1. I n i t i a l  p e r m e a b i l i t y  of t h e  chor ion  to  a i r  re- 
covers  a f t e r  t h e  d i a p a u s i n g  egg ha s  b e e n  chi l led  for more  
t h a n  3 m o n t h s ,  a n d  renewed  s u p p l y  of oxygen  to  t h e  
e m b r y o  shou ld  t e r m i n a t e  t h e  d iapause .  

The re  h a v e  been  e l a b o r a t e  e x p e r i m e n t s  w i t h  o r t h o p t e -  
r a n  eggs on  w a t e r  a b s o r p t i o n  a n d  i ts  co r r e l a t i on  w i t h  t h e  
changes  of t h e  egg m e m b r a n e s  ~-ls. Also in  Bombyx eggs, 
a p r e l i m i n a r y  e lec t ron  microscopic  o b s e r v a t i o n  ha s  sug-  
ges ted  t h a t  a s t r u c t u r a l  c h a n g e  of t h e  cho r ion  can  be  
co r re la t ed  w i t h  d e v e l o p m e n t  a n d  d i a p a u s e  of t h e  embryo .  
F u r t h e r ,  in  Bombyx eggs, t h e  conve r s ion  of g lycogen 
in to  sorb i to l  a n d  glycerol  in  t h e  d i a p a u s i n g  egg  can  
wel l  be  i n t e r p r e t e d  if one  a s sumes  a m e c h a n i s m  in te r -  
fe r r ing  w i t h  t h e  o x i d a t i o n  of N A D H ~  a n d  N A D P H ~  in  
t h e  egg x~. T h e  c h a n g e  in p e r m e a b i l i t y  of t h e  cho r ion  
could  be  invobced in t h e  m e c h a n i s m  sugges ted  ~1. 

Zusammen[assung. Dechor ion i e r t e  D i a p a u s e - E i e r  v o n  
Bombyx mori L. e n t w i c k e l n  s ich in Paraff in61.  Wasse r -  
a n f n a h m e  k a n n  also fiir das  B r e c h e n  der  D i a p a u s e  ke ine  
Rol le  spielen.  Die  D i a p a u s e  k S n n t e  d u r c h  m a n g e l n d e  
Saue r s to f fdu rch l~ss igke i t  des  Chor ions  z u s t a n d e  k o m m e n .  
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Multiple Neutral  Amino Acid Transport  Sys tems  in Chicken Small  Intestine: Evidence for a Separate 
Proline Transfer Agency 

W e  h a d  p rev ious ly  s h o w n  t h a t  a b s o r p t i o n  of m e t h i o n i n e  
fronl  t he  ch i cken  s m a l l  i n t e s t i n e  was  i n h i b i t a b l e  in  t h e  
o rde r  of i nc reas ing  a m i n o  acid  s idecha in  l eng th ,  a n d  t h a t  
if one i n s t e a d  used  g lycine  as s u b s t r a t e ,  t h a t  a l a n i n e  
was i t s  b e s t  i nh ib i t o r ,  fol lowed b y  t h e  long-cha in  a l i p h a t i c  
a m i n o  acids  1,2. S imi la r ly ,  in  t h e  r a t  in tes t ine ,  m e t h i o n i n e  
t r a n s f e r  also was  f o u n d  to  be  p rogress ive ly  i n h i b i t e d  
w i t h  inc reas ing  cha in  l eng th ,  wh i l e  sa rcos ine  a b s o r p t i o n  
was  i n h i b i t e d  less b y  long-cha in  c o m p o u n d s ,  a n d  more  
b y  glycine  a n d  a lanine~.  O b s e r v a t i o n s  such  as these  

h a v e  p r o v i d e d  t he  bas i s  for  p r o p o s i n g  t h e  ex i s tence  of 
two  s e p a r a t e  m e c h a n i s m s  for  n e u t r a l  a m i n o  ac id  t r a n s f e r  
in r a t  in t e s t ine ,  a m e t h i o n i n e  s y s t e m  s tereospecif ic  for  
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