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Experimental situation and Part of the gastric mueosa involved in Ulcer index 
No. of rats ulceration 

(No. of rats) 

Fundus Fundus + Body Body + 
alone body alone fundus 

Gastric Free acidity Total acidity 
content (ml) (U) (U) 

Pylorus ligation with vagus 
nerveintact (7) 5 2 - - 0.40 :tz 0.36 
Pylorus ligation with 
confirmed vagotomy (9} - - 6 1 0.039 ~t- 0.035 

7.64@ 1.84 22.14~= 24.62 74.57~ 23.35 

3.43:~ 1 .63  2.44~ 7.33 34.33=j= 21.41 

Statistical analysis (t-values) 

Between pylorus ligation with vagus-intact rats and pylorus-ligation with 
vagotomized rats 

Ulcer index Gastric Free acidity Total acidity 
content 

3.04" 4.89" 2.31 b 3,70 a 

�9 Significant at 1% level; bSignifieant at 5% level. 

Py lorus  l igat ion was  pe r fo rmed  a f t e r  t he  m e t h o d  of 
SHAY et  al. s. Pr ior  to  opera t ion ,  food was wi thhe ld  for 
40-48 h and  fol lowing opera t ion  w a t e r  was' also wi thhe ld  ; 
10 cm ~ of 25% glucose was al lowed a f t e r  24 h of fas t ing  to  
p r e v e n t  hypog lycemia  of fast ing.  T h e n  19 to  22 h a f te r  
py lorus  l igation,  t he  s t omach  was r emoved  wi th  a c l amp 
on t h e  lower  oesophagus.  Gastr ic  c o n t e n t  was collected,  
vo lume was n o t e d  and  free and  to t a l  ac id i ty  were  de- 
t e r m i n e d  b y  using T6pfer ' s  r eagen t  and  alcoholic phenol -  
ph tha l e in  as indicators .  

Ulcers were s t a ined  by  ROBERT and  NXZAS~IS' m e t h o d  0. 
The  s t o m a c h  was careful ly  opened  along the  grea te r  
curva ture ,  c leaned in runn ing  water ,  spread  on a card-  
board  wi th  mucus  surface upwards .  The to ta l  area  of 
s t o m a c h  mucosa  and  t h a t  of ulcers were  t a k e n  in to  
cons idera t ion  for de t e rmin ing  tile ulcer index  t0. A t r ans -  
p a r e n t  pe r spex  plate ,  w i th  m m  ~ rul ings on  i t  over  an 
area  of 4 square  inches,  was  pos i t ioned  over  the  mucosa  
for  de t e rmin ing  the  area of s t o m a c h  and  t h a t  of ulcers. 
The ulcer i ndex  was expressed  as 10/X, where  X was 
t a k e n  as t he  ra t io  be tween  the  to t a l  area  of s t o m a c h  
mucosa  and  t h a t  of ulcers6. 

Results. The resul ts  are summar i zed  in t he  Table which  
shows t h a t  a f te r  comple te  s u b d i a p h r a g m a t i c  vago tomy ,  
t he  ulcer i ndex  is reduced  f rom 0.40 to  0.039 in py lorus-  
l iga ted  rats .  The vo lume  and  free and  to ta l  ac id i ty  of t he  
gastr ic  c o n t e n t  are also s igni f icant ly  lower in t he  vago-  
tomized  group.  The Table  also shows t h a t  the  main  area  
of i n v o l v e m e n t  is t he  Iundus  of t he  s t o m a c h  in t he  vagus-  

i n t ac t  group,  whereas  i t  is t he  g landula r  por t ion  in the  
case oi  vago tomized  rats .  

Discussion. The  reduc t ion  of m e a n  ulcer index  f rom 
0.40 in vagus - in t ac t  py lorus  l iga ted  r a t s  to  0.039 in 
vago tomized  pylorus- l iga ted  ra ts  wi th .  c o n c o m i t t a n t  
r educ t ion  of volume,  free and  to ta l  ac id i ty  of gast r ic  
c o n t e n t  clearly shows t h a t  the  beneficial  effect  of v a g o t o m y  
aga ins t  d e v e l o p m e n t  of ulcers m u s t  be due to  the  reduc-  
t ion  in vagus  and  gas t r i n -med ia t ed  gastr ic  secret ion.  So 
far as the  si te of u lcera t ion is concerned,  it  can easily be 
expla ined  how ulcers develop in the  u n p r o t e c t e d  fundus  in 
vagus-intact rats due to  accumulating acid s, whereas in 
vagotomized group, the fundie area escapes from ulcera- 
tion due to low volume and acidity of gastric content. 
But it is not clear why there should be a development of 
ulcers in the glandular part following vagotomy, whereas 
in the vagus-intact group glandular part of the stomach 
is involved only to a minor extent. 

Although the volume and acidity is reduced to a great 
extent after vagotomy, it is possible that adrenal pathway 
becomes active during the stress of pylorus ligation and 
corticosteroids, or that vagotomy by itself weakens the 
mucosal barrier in the glandular part of the stomach, thus 
making the area susceptible for development of ulcers. 
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Summary. The in tes t ina l  abso rp t ion  and po r t a l  vein  t r a n s p o r t  of Na  oc t anoa t e  b y  isolated je junal  s e g m e n t s  per fused  
in vivo were u n c h a n g e d  in ra t s  s tud ied  48 h a f te r  bile duc t  l igat ion or fistula.  

Medium chain  f a t t y  acids (MCFA) are rap id ly  t a k e n  
up by  en te rocy tes  and  pass  d i rec t ly  in to  the  por t a l  cir- 
cula t ion w i t h o u t  forming  chylomicrons  2. Admin i s t e r ed  
as m e d i u m  chain  t r ig lycer ides  (MCT), t h e y  are useful in 
clinical s i tua t ions  where  tile d iges t ive  and  t r a n s p o r t  phase  
of fa t  abso rp t ion  are defec t ive  a. Hav ing  shown prev ious ly  

1 This work was supported by grant No. iVfT 4433 from the Medical 
Research Council of Canada. 

2 M. R. PLAYOUST and K. J. ISSELBACHER, J. clin. Invest. d3, 878 
(1964). 

8 ~. ~. GREENBERGER and T. G. SEILLMAI~, New Engl. J. Med. 280 , 
1045 (1969). 
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Table I. Weight loss, lyophilized weight of jejunal segments and 
portal blood flow 

Wf loss Dry wt of segments Portal blood flow 
(%) (rag) (ml/min) 

ControIs 1.42. 0.3 270.2~ 18.2 22.12. 1.2 
(a) 

Bile duet ligation 3.0 2. 0.9 263.8 2. 22.3 22.6 2. 1.9 
00) 

Bile duct fistula 3.22. 0.5 267.72. 26.1 21.72. 1.3 
(8) 

Figures in parentt~eses correspond to the number of animals studied. 
Results shown represent mean 2. SE. The mean portal blood flow 
for each group was obtained by averaging 8 to 10 measurements from 
each animal. 

Table II. Net absorption of octanoate, sodium and water from the 
intestinal lumen 

Oetanoate Sodium Water 
(~zM) (~.Eq) (ml) 

Controls 15,6 2. 1.3 233 2. 36 0.93 2. 0.2 
(8) 

Bile duct ligation 12.62._ 1.1 1632. 31 ~ 0.912. 0.2 
(10) 

Bfle duet fistula 13.22. 1.5 3132. 37 0.862. o.2 
(s) 

Figures in parentheses correspond to the number of animals studied. 
Results shown represent mean • SE/h/100 mg dry weight of upper 
jejunum. ~p < 0.01 vs bile duct fistula. 

Table III. Absorption of octanoate from the lumen in relation to 
tissue uptake and net portal transport 

DP~  • 108/100 mg dry wt of jejunum 

Absorption Tissue Net portal transport/ 
(rain) uptake min 

14C in 1~CO~ in 
plasma blood 

Controls 9.3 ~: 0.9 42.2 ~ 2.7 5.3 -4- 0.9 4.2 + 1.3 
(8) 

Bileduetligation 6.7zt= 0.9 43,92. 1.2 4.82. 0.7 4.42. 0.5 
(10) 

Bileduct  fistula 8.1 -u 1.2 44.12. 2.6 5.22. 0.9 3.92. 0.6 
(s) 

Figures in parentheses correspond to the number of animals studied. 
Results shown represent mean 2. SE. Net portal transport of plasma 
14C and whole Mood 1~CO~ s was estimated by using the difference 
between the portal and aortic concentration measured twice in each 
animal, the portal blood flow (ml/min) and the hematocrit. 
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t h a t  the  a b s o r p t i o n  of a n  ac t ive ly  t r a n s p o r t e d  s u b s t r a t e  
(3-O-methyl  glucose) is inc reased  fol lowing a 48 h pe r iod  
of b i l i a ry  d ivers ion  4 a n d  i m p a i r e d  a f t e r  a c o m p a r a b l e  
per iod  of choles tas is  5, t he  p r e s e n t  s t u d y  was car r ied  o u t  
to  see if t he  a b s o r p t i o n  of oc t anoa te ,  a pass ive ly  t r a n s -  
p o r t e d  molecule  a n d  t he  m a i n  c o n s t i t u e n t  f a t t y  acid of 
MCT, is s imi la r ly  affected.  

Mater ia l  and methods. Fol lowing t h e  c r ea t i on  of a bi le  
f is tula,  t h e  l iga t ion  of t h e  c o m m o n  d u c t  or  a s h a m  opera -  
t ion,  3 groups  of male  Sp rague -Dawley  r a t s  we igh ing  
300 to  350 g were p laced  in r e s t r a i n ing  cages. T h r o u g h  a 
g a s t r o s t o m y  t u b e  p laced  in t h e  f i r s t  p a r t  of t h e  d u o d e n u m ,  
t h e y  were g iven  a t  a c o n s t a n t  r a t e  of 4.7 m l / h  a m i x t u r e  of 
2% casein hyd ro lysa t e ,  3% N a  case ina t e  a n d  13% dex t r i -  
ma l to se  in a n  e lec t ro ly te  so lu t ion  c o n t a i n i n g  35 a n d  9 
mEq/1  of N a  a n d  K respec t ive ly .  Af t e r  48 h,  t h e  a b s o r p t i o n  
of N a  o c t a n o a t e  was s tud ied  in 20 cm segmen t s  of proxi-  
ma l  j e j u n u m  per fused  in v ivo  a t  a r a t e  of 0.26 m l / m i n  for 
a 30 m i n  per iod  necessa ry  to  o b t a i n  a s t e a d y  r a t e  of 
i n t e s t i n a l  a b s o r p t i o n  fol lowed b y  a n  e x p e r i m e n t a l  pe r iod  
of 60 min.  The  pe r fusa te  cons i s ted  of a n  11 m M  so lu t ion  
of Na  o c t a n o a t e  (Biochemica l  Labora to r i e s ,  California)  in  
a 5~o f a t t y  acid free b o v i n e  a l b u m i n  so lu t ion  to  w h i c h  
was a d d e d  3.6 ~zCi of N a  oc tanoate- l -14C (New Engl .  
Nuc lea r  Corp., 5.0 mCi/mMole)  a n d  8.4 ~Ci of a l l - labe led  
d e x t r a n  (New Engl .  Nuc lea r  Corp.,  70.4 mCi/g).  The  p H  
of t h e  so lu t ion  was a d j u s t e d  to 7.4. I t s  o smola l i t y  was 
288 m o s m / k g  a n d  its N a  c o n t e n t  164.5 mEqu/1 .  The  r a t e  
of a b s o r p t i o n  f rom the  l u m e n  was d e t e r m i n e d  b y  the  
m e a s u r e m e n t  of c o n c e n t r a t i o n  di f ferences  of oc t anoa t e ,  
N a  and  d e x t r a n  in t h e  pe r fusa t e  e n t e r i n g  a n d  in t h e  f luid 
l eav ing  t h e  segment .  The  usua l  ca lcu la t ions  were appl ied  6. 
D u r i n g  t he  course of p r e l i m i n a r y  e x p e r i m e n t s  w i t h  con-  
t ro l  an imals ,  inc reas ing  c o n c e n t r a t i o n s  of o c t a n o a t e  (0.75, 
1.5, 3.0, 6.0 a n d  11 m M )  were used. A b s o r p t i o n  was 
r e l a t ed  l inear ly  to  t he  c o n c e n t r a t i o n  of subs t r a t e .  P o r t a l  
ve in  b lood  f low was  m o n i t o r e d  w i t h  a 2 m m  elect ro-  
m a g n e t i c  f low p robe  (Model SP  2202 S t a t h a m  I n s t r u -  
men t s ,  Inc. ,  California).  Samples  of p o r t a l  b lood  were 
o b t a i n e d  a t  30 rain  in t e rva l s  7. A femora l  c a t h e t e r  t h r o u g h  
wh ich  n o r m a l  sal ine was g iven  a t  a r a t e  of 4 m l / h  per-  
m i t t e d  s i m u l t a n e o u s  s amp l ing  of aor t i c  blood.  A t  t he  end  
of each  expe r imen t ,  t h e  per fused  i n t e s t i n a l  s e g m e n t  was  
p r o m p t l y  r e m o v e d  f rom t h e  an imal ,  lyophi t ized  for  
d e t e r m i n a t i o n  of d r y  w e i g h t  a n d  t h e n  dissolved in NCS 
for c o u n t i n g  of t i ssue  l~C r ad ioac t i v i t y .  

Results.  As seen in Tab le  I, t h e  w e i g h t  loss suffered b y  
t he  an ima l s  d u r i n g  t he  48 h. pe r iod  fol lowing b i l i a ry  
d ivers ion  or l iga t ion  was negligible.  Because  of diff icul t ies  
inherer t t  to  t h e  in s i tu  m e a s u r e m e n t  of t he  l e n g t h  of 

j e j u n a l  segments ,  lyophi l ized  we igh t s  were  r eco rded  a n d  
found  to  be  t h e  same  for t h e  3 groups.  P o r t a l  b lood  flows 
recorded  8 to  10 t imes  d u r i n g  t h e  60 m i n  e x p e r i m e n t a l  
pe r iod  were r e m a r k a b l y  c o n s t a n t  in  each  an imal .  Al- 
t h o u g h  t h e  d i s a p p e a r a n c e  of o c t a n o a t e  f rom t h e  l u m e n  of 
j e j una l  s egmen t s  t a k e n  f rom choles ta t i c  a n d  bile d ive r t ed  
an ima l s  was  s o m e w h a t  lower, t h e  dif ference w i t h  t he  
cont ro ls  was  n o t  s ign i f i can t  (Table  I I ) .  The re  was  n e t  
a b s o r p t i o n  of b o t h  sod ium a n d  w a t e r  in all  segments .  
A l t h o u g h  more  N a  was  a b s o r b e d  in  biIe f i s tu la  an ima l s  
t h a n  in  t he  two  o t h e r  groups,  t h e  dif ference w i t h  t he  bi le  
l iga ted  r a t s  was  t h e  on ly  one to  r e a c h  s t a t i s t i ca l  signifi-  
cance  (Table  II) .  The  l~C r a d i o a c t i v i t y  in  p o r t a l  p l a s m a  
was usua l ly  'more t h a n  twice  t h a t  found  in aor t ic  p l a s m a  
a n d  a c c o u n t e d  r o u g h l y  for "~/a of t h e  c o u n t s  a b s o r b e d  
over  t h e  60 ra in  e x p e r i m e n t a l  per iod.  A t  t h e  end  of t h e  
perfusion,  t he  1~C u p t a k e  b y  j e j u n a l  s egmen t s  r ep r e sen t e d  
less t h a n  10% of t he  o c t a n o a t e  r a d i o a c t i v i t y  w h i c h  h a d  
d i s a p p e a r e d  f rom t h e  lumen .  No difference could  b e  
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found  b e t w e e n  t h e  3 g roups  for t i s sue  u p t a k e  a n d  n e t  
p o r t a l  t r a n s p o r t  (Table  I I I ) .  

Discussion. I n  t he  absence  of p a n c r e a t i c  l ipase,  MCT 
unde rgo  ex tens ive  hydro lys i s  b y  t he  i n t e s t i n a l  m u c o s a  2. 
However ,  because  t h e i r  m a x i m u m  a b s o r p t i o n  r a t e  is 4- 
fold less t h a n  for  t h e i r  c o n s t i t u e n t  M C F A  9, i t  was  e lec ted  
to  use t he  sod ium sa l t  of oc tano ic  acid. I n i t i a l  e x p e r i m e n t s  
showed  t h a t  t he  p robe  molecule  e x h i b i t e d  t he  t r a n s p o r t  
c h a r a c t e r i s t i c s  of a pass ive ly  a b s o r b e d  s u b s t r a t e ;  as t he  
c o n c e n t r a t i o n  of N a  o c t a n o a t e  was increased,  t h e  r a t e  of 
a b s o r p t i o n  increased  p r o p o r t i o n a t e l y  1~ I n  o rder  to  
min imize  t he  d e t r i m e n t a l  effects  of u n d e r n u t r i t i o n  ~ on  
a b s o r p t i o n  and  more  specif ical ly  on  t h e  a c t i v a t i o n  of 
MCFA ~2, a d e q u a t e  calories were p rov ided  d u r i n g  t he  48 h 
per iod  b e t w e e n  t h e  in i t i a l  surgicaI  p rocedu re  a n d  t h e  
s t u d y  of abso rp t ion .  As a resul t ,  t h e  ave rage  w e i g h t  loss 
was negligible.  

The  d i s a p p e a r a n c e  r a t e  of N a  o c t a n o a t e  f rom t h e  lu- 
m e n  was u n c h a n g e d  in t he  absence  of bi le  for  48 h f rom 
t h e  i n t e s t i ne  of bi le  f i s tu la  a n d  bile d u c t  l iga ted  an imals .  
However ,  t he  fac t  t h a t  N a  was b e t t e r  a b s o r b e d  in t he  
bi le  d ive r t ed  t h a n  in t h e  cho les ta t i c  g roup  t e n d s  to  sup-  
p o r t  ou r  p rev ious  o b s e r v a t i o n s  *, 5. Two m a j o r  res i s tances  
to  t h e  f lux  of l ip id  in to  en t e r ocy t e s  are  now  recognized,  a 
d i f fus ion b a r r i e r  due to  a n  u n s t i r r e d  aqueous  layer  a n d  
t h e  res i s t ance  to  t r a n s l o c a t i o n  t h r o u g h  t h e  cell m e m b r a n e  
i tself  ~a. Since t he  res i s t ance  to  d i f fus ion of oe tano ic  acid 
across t h e  u n s t i r r e d  w a t e r  l ayer  does n o t  r e p r e s e n t  a 
s u b s t a n t i a l  f r ac t ion  of t he  t o t a l  r e s i s t ance  14, t h e  p r e s e n t  
resu l t s  sugges t  t h a t  t h e  p e r m e a b i l i t y  cha rac t e r i s t i c s  of 
t h e  l ip id  m e m b r a n e  to  o c t a n o a t e  were una f fec t ed  b y  t h e  
absence  of bile. I n  c o n t r a s t  to  L C F A  which ,  on  en t e r i ng  
t he  m u c o s a  f rom t h e  lumen,  are  m a i n l y  es ter i f ied  to  

t r ig lycer ides  ~5, a s ign i f ican t  p r o p o r t i o n  of a b s o r b e d  oc ta-  
noic acid,  once ac t i va t ed ,  is oxidized 16. Therefore ,  t h e  
equa l ly  large ne t  p o r t a l  t r a n s p o r t  of ~4CO2 in t h e  3 g roups  
of an ima l s  could sugges t  t h a t  mucosa l  m e t a b o l i s m  of 
o c t a n o a t e  s u b s e q u e n t  to  i t s  t r a n s p o r t  was  u n c h a n g e d .  
However ,  t h i s  i n t e r p r e t a t i o n  m a y  n o t  be  t o t a l l y  va l id  
because  o x i d a t i o n  m a y  go on  in t he  i n t e s t i n a l  l u m e n  a n d  
a c c o u n t  for  a smal l  b u t  s ign i f i can t  % of t he  CO, in t he  
p o r t a l  ve in  ~7 The  n e t  p o r t a l  t r a n s p o r t  of ~*C r a d i o a c t i v i t y  
in  p l a s m a  a n d  t he  c o u n t s  in t he  t i ssue  of t h e  pe r fused  seg- 
m e n t s  were t he  same in t he  3 groups.  Since t he  a b s o r p t i o n  
of o c t a n o a t e  in  l y m p h  is negl igible  ~s, i t  can  be  conc luded  
t h a t  ex t rus ion  f rom the  en te rocy te s  a n d  s u b s e q u e n t  
t r a n s p o r t  were unaf fec ted  b y  b i l i a ry  d ivers ion  a n d  b y  
e x p e r i m e n t a l  cholestasis .  

9 S. BENNETT CLARKE and P. R. HOLT, J. clin. Invest. 47, 612 
(1968). 

10 j .  M. DIETSCHY, Gastroenterology 58, 863 (1970). 
11 j .  p. A. MclVfANUS and K. J. ISSELBAGHER, Gastroenterology 59, 

214 (1970). 
22 1Vf. AAS and L. N. W. DAAE, Biochim. biophys. Aeta 239, 208 

(1971). 
ls W. J. SIM~mNBS, in Gastrointestinal Physiology (Ed. E. D. JAcoB- 

SON and L. L. S~ANBOUR; Butterworths-University Park Press, 
London 1974), p. 357. 

14 F. A. WILSON, V. L. SALLEE and J. M. DIETSCHY, Science 174, 
1031 (1971). 

15 A. GANGI. and R. K. OCK~CER, J. elin. Invest. 55, 803 (1975). 
16 N. J. GREENBERGER, J. B. RODGERS and K. J. ISSELBACItER, ~V~. 

clin. Invest. 45, 217 (1966). 
17 D. CHALFIN and P. R. HOLT, Fedn. Proe. 25, 639 (1966). 
lS W. J. Si~I~toNDs, in Blood Lipids and Lipoproteins: Quantitation, 

Composition and Metabolism (Ed. G. J. NELSON; John Wiley and 
Sons, New York 1972), p. 705. 

The (Na + + K+)-ATPase Activity in Brain of Quaking Mice 
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Summary .  The  (Na+ + K+)- and  Mg2+-dependent  A T P a s e  d i s t r i b u t i o n  in severa l  b r a i n  areas  ha s  been  i n v e s t i g a t e d  
in Q u a k i n g  m u t a n t  mice  cha rac t e r i zed  b y  m y e l i n  deficiency.  A m a r k e d  decrease  of (Na+ + K + ) - A T P a s e  a c t i v i t y  ha s  
been  found  in l imbic  s t ruc tu res ,  h y p o t h a l a m u s  a n d  cerebel lum.  The  Mg~+-dependent  a c t i v i t y  d id  no t  change .  A possible  
i n v o l v e m e n t  of t h e  i m p a i r m e n t  of t h e  (Na+ + K + ) - A T P a s e  a c t i v i t y  in t h e  seizure suscep t ib i l i ty  of th i s  mice is discussed.  

SIDMAN et  ake descr ibed  Q u a k i n g  m u t a t i o n  charac te r i z -  
ed b y  mye l in  def ic iency on  t he  cen t r a l  n e r v o u s  sys tem.  
T h e  disease is a u t o s o m a l  recessive a n d  an i m a l s  c an  sur-  
v ive  for  severa l  m o n t h s .  M u t a n t  mice  can  be  recognized 
a t  a b o u t  t h e  12 th  d a y  a f t e r  b i r t h  a n d  t h e  disease reaches  
i t s  full  express ion  b y  a b o u t  3 weeks. Bes ides  m a r k e d  
t r e m o r  of t h e  h i n d q u a r t e r s ,  ep i lep t ic  f i ts  can  be  induced  
in t he  a d u l t  b y  sensory  s t imu la t ions .  

The re  is a s u b s t a n t i a l  a m o u n t  of d a t a  i n d i c a t i n g  t h a t  
t he  m u t a t i o n  could  be  r e l a t ed  to  a def ic iency of mye l ina -  
t i on  caused  b y  a lower ing  of t h e  r a t e  of syn thes i s  of 
severa l  enzymes  i n v o l v e d  in  b i o s yn t he s i s  of m y e l i n  con-  
s t i t u e n t s a - L  On t he  o the r  h a n d ,  l i t t le  ha s  been  done  on  
t h e  molecu la r  bas is  of seizure suscep t ib i l i t y  in  m u t a n t  
mice. 

I t  was  shown  p rev ious ly  t h a t  slices of h u m a n  epi lept ic  
b r a i n  t i ssue  c a n n o t  t a k e  u p  p o t a s s i u m  no r  e x t r u d e  sod ium 
as well  as n o r m a l  h u m a n  b r a i n  slices s. Moreover ,  sod ium 
a n d  p o t a s s i u m  t r a n s p o r t  seems to  be  i n v o l v e d  in t h e  
m e c h a n i s m  of t h e  a n t i c o n v u l s a n t  ac t ion  of d ipheny l -  

h y d a n t o i n  9. Due to  t h e  work  of SKou e t  al. 1~ an  i d e n t i t y  
ha s  been  e s t ab l i shed  be tween  t h e  sod ium p u m p  a n d  a n  
enzyme,  t he  (Na + + K + ) - A T P a s e  ac t iv i ty .  Thus ,  in t h e  
p r e s e n t  s t u d y  we were conce rned  p r i m a r i l y  w i t h  t h e  
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