
658 Specialia EXPERIENTIA 31/6 

h a l o t h a n e  for pos i t ive  iden t i f i ca t ion  of t he  suscept ib le  
animals .  Se rum C P K  a c t i v i t y  was assayecd b y  t he  coupled 
e n z y m a t i c  m e t h o d  us ing  the  'Mono te s t '  C P K  k i t  suppl ied  
b y  ]Boehringer G M B H ,  Manl lhe im,  W e s t  Ge rmany ,  and  
expressed  as I n t e r n a t i o n a l  U n i t s  pe r  l i t re  of se rum (IU/1) 
a t  30~ 

Results and Conclusions. The  F igure  shows t he  v a r i a t i o n  
of se rum C P K  a c t i v i t y  w i t h  age for t he  7 h a l o t h a n e -  
r e s i s t an t  a n d  3 h a l o t h a n e - s u s c e p t i b l e  pigs. C P K  levels 
r eached  a p e a k  a t  19 weeks  of age in b o t h  groups,  and  
a f t e r  28 weeks t he  levels r e t u r n e d  to  va lues  s imi la r  to  
those  a t  11 weeks  of age. T he  ' n o r m a l '  s e rum CPIZ 
ac t iv i t ies  were 217.3 ~ 23.2 IU/1 and  254.5 ~= 24.5 IU/1 
(mean  -b S.E.M.) a t  11 a n d  28 weeks of age, respect ively .  
There  was no sex difference in se rum C P K  a c t i v i t y  a t  
a n y  age. There  were no  s ta t i s t i ca l ly  s ign i f ican t  differences 
(p 0.05) be tween  t he  C P K  ac t iv i t i es  of t he  r e s i s t an t  and  
suscept ib le  pigs a t  15, 19 and  23 weeks of age, b u t  signifi- 
c a n t  differences were o b t a i n e d  a t  11 a n d  28 weeks of age 
(p < 0.01; S t u d e n t ' s  t- test) .  These  f ind ings  s t rong ly  
ind ica t e  t h a t  age is a m a j o r  fac to r  d e t e r m i n i n g  se rum C P K  
levels in  b o t h  n o r m a l  and  M H  suscep t ib le  pigs alike. 
I n  t he  group of pigs s tud ied  s e rum C P K  a c t i v i t y  r eached  
a peak  va lue  a t  19 weeks of age, a n  age cor re la t ing  well 
w i t h  t h e  per iod  of m a x i m u m  g r o w t h  r a t e  9 and  more  
specif ical ly w i t h  t he  process  of 'musc l ing  '1~ Accord ing  
to H a m m o n d  10, 'musc l ing '  refers to  t he  per iod  of m a x i m a l  
muscle  p ro t e in  a n a b o l i s m  and  increase  in muscle  f ibre 
size. W e  the re fore  infer  t h a t  t he  increase  in se rum C P K  
a c t i v i t y  obse rved  d u r i n g  t he  15 th  to 23rd week  of age in 
t he  p re sen t  s t u d y  is d i r ec t ly  r e l a t ed  to t he  'musc l ing '  
p h e n o m e n o n .  The  increase  in se rum e n z y m e  a c t i v i t y  m a y  
be  i n t e r p r e t e d  as a n  increase  in t he  leakiness  of t he  
ske le ta l  musc le  f ibres d u r i n g  t he  per iod  of m a x i m a l  

muscle  growth .  The  fac t  t h a t  t he  s e rum C P K  levels in t he  
M t I  suscept ib le  pigs are s ign i f i can t ly  e l eva ted  a t  11 a n d  
28 weeks of age c o m p a r e d  w i t h  t he  non-suscep t ib le  
an ima l s  is in a g r e e m e n t  w i t h  t h e  increases  in  C P I (  
a c t i v i t y  obse rved  in DMD a n d  o the r  m y o p a t h i e s  ~ and  
in t he  h u m a n  s y n d r o m e  2. 

F r o m  these  obse rva t i ons  i t  is c lear  t h a t  t h e r e  are 
n u m e r o u s  fac tors  caus ing  n o n  specific increases  in  se rum 
CPIK levels.  However ,  in  t h e  g roup  of pigs s tudied ,  a f te r  
m i n i m i z i n g  these  e x t r a n e o u s  factors ,  we were able  to  
de tec t  those  an ima l s  ca r ry ing  t h e  M H  s y n d r o m e  on t he  
basis  of s ign i f i can t ly  e leva ted  s e rum C P K  levels. 

Zusammenfassung. Infolge Muske l t~ t igke i t  s te ig t  be-  
k a n n t l i c h  der  Crea t in -Phosphok inase -Sp iege l  (CPK) im 
Serum.  Es  wi rd  n u n  eine A b h a n g i g k e i t  des S e r u m - C P K -  
W e r t e s  yore  Al te r  festgestel l t .  Es  is t  d a h e r  wicht ig ,  n i ch t -  
spezif ische U r s a c h e n  eines ges te iger ten  CPK-Spiege l s  
auszuscha l ten ,  ehe eine Diagnose  der  M u s k e l e r k r a n k u n g  
geste l l t  wird.  
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Gastrointest inal  H o r m o n e s  and Neural  Interact ion Within the Central  N e r v o u s  S y s t e m  

Obes i ty  is one  of the  mos t  c o m m o n  n u t r i t i o n a l  d isorders  
in  t he  wor ld  effect ing mil l ions  of ove rwe igh t  people.  
Obes i ty  is a m a j o r  c o n t r i b u t o r  to  h e a r t  diseases. The  
u n d e r l y i n g  cause of obes i ty  is u n k n o w n .  T h e r a p y  of th i s  
d isorder  is genera l ly  u n s a t i s f a c t o r y  desp i te  m o d e r n  
medica l  use of va r ious  drugs,  ope ra t ions  and  t h e  p o p u l a r i t y  
of fad  diets.  The  bas ic  p r o b l e m  for t he  f a t  pe r son  is t h a t  
his  a p p e t i t e  is no t  sa t is f ied u n t i l  tie ha s  consumed  too  
m u c h  food. 

]BEAUMONT 1 n o t e d  t h a t  St. M a r t i n  requ i red  ins t i l l a t ion  
of food in to  t he  u p p e r  g a s t r o i n t e s t i n a l  t r a c t  to  exper ience  
s a t i e t y  f rom hunger .  P a r e n t e r a l  i n j ec t ion  of i n t e s t ina l  
mucosa l  ex t rac t s ,  p r e s u m a b l y  c o n t a i n i n g  soluble  poly- 
pep t ide  hormones ,  caused  depress ion  of h u n g e r  a n d  we igh t  
loss in  r a b b i t s  2. GIBBS e t  al.~, 4 in j ec ted  unfed  r a t s  w i t h  
pur i f i ed  cholecys toki l l in  (CCI4) or t h e  s y n t h e t i c  octa-  
pep t ide  (CCK-OP) wh ich  possesses all b iological  a c t i v i t y  
of t he  en t i re  CCK molecule ;  these  agen t s  evoked  t h e  
s a t i e t y  response.  O t h e r  g a s t r o i n t e s t i n a l  h o r m o n e s  (penta-  
gas t r i n  a n d  secret in)  d id  n o t  s t i m u l a t e  t he  s a t i e t y  
response  in t h e  rats .  FARA et  al. ~ n o t e d  t h a t  CCK induced  
somnolence  in  cats .  S a t i e t y  was evoked  b y  feeding,  
w h i c h  is also k n o w n  to  p roduce  release of g a s t r o i n t e s t i n a l  
ho rmones ,  inc lud ing  CCI(  *. CCK is re leased n o r m a l l y  
w h e n  t h e  u p p e r  sma l l  i n t e s t i n a l  m u c o s a  is exposed  to  
inges ted  fat ,  amino  acids a n d  gas t r ic  ju iceL The  specific 
t a r g e t  a reas  of a s a t i e t y  fac to r  p r o b a b l y  lie w i t h i n  t he  
h y p o t h a l a m u s ,  since d i f fe rent  lesions of t h e  region can  
ins t iga te  or repress  h u n g e r  8, 9. 

The  a im of th i s  i nves t i ga t i on  was to  d e t e r m i n e  electro-  
physio logica l  response  of va r ious  areas  of t he  b r a i n  to  t he  
h o r m o n a l  s a t i e t y  factor .  Cen t ra l  effects of CCK or o the r  
g a s t r o i n t e s t i n a l  h o r m o n e s  can  be  expec t ed  to  resu l t  f rom 
m o d u l a t i o n  of n e u r o n a l  act iv i t ies ,  and  such  ac t ions  m a y  
be  local ized in one or more  b r a i n  s t ruc tu res .  The  p r e sen t  
s t u d y  r ep resen t s  an  in i t i a l  a t t e m p t  to  e luc ida te  t he  
s y n a p t i c  effects of g a s t r o i n t e s t i n a l  h o r m o n e s  in  severa l  
s t ruc tu re s  w i t h i n  t he  b r a i n  wh ich  are  p r e s u m a b l y  in- 
vo lved  in con t ro l l ing  a n d  r egu la t i ng  t h e  appe t i t e .  
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Fig. 1. Average evoked responses to click stimuli recorded from 
ventromedial hypothalamus {VlX{tI), lateral hypothalamus (LH), 
anterior hypothalamus (AH), septum pellueidum (SPT), anterior 
hippocampus (Hipp), amygda!la complex (Amyg), raphe nucleus 
(Raphe N), and caudate nucleus (CN). Each trace consists of the 
responses to 32 consecutive click stimuli prior to drug injection 
(Con{tel) and the responses following i.p. administration of the 
synthetic octapeptide (CCK-OP) of cholecystokinin. The numbers 
indicate time in min post injection. 
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Fig. 2. Average direction of responsiveness from animals ex- 
pressed as a percentage of control. The control recordings are 100%, 
the shaded area expresses the variation in the control recording. 
Values greater than or less than 100% express an increase or 
decrease in amplitude in comparison with control amplitude of each 
of the 3 late components of the responses recorded from VMH, 
LH, AH, SPT, Amyg, Raphe N, Hipp and CN. 

lo j .  F. R. K6•IO and R. A. I{LIPPEL, A Stereotaxic At las  o/ the 
Forebrain and Lower Parts  o] the Brain  Stem (Williams and 
Wilkins, Baltimore, lVld. 1973 I. 

Responses  evoked  b y  cl ick (acoustic) s t imul i  were 
r ecordea  s i m u l t a n e o u s l y  f rom the  v e n t r o m e d i a l  hypo-  
t h a l a m u s  (VMH), l a t e ra l  h y p o t h a l s m u s  (LH), an t e r i o r  
h y p o t h a l a m u s  (At t ) ,  s e p t u m  pe l luc idum (SPT),  dorsa l  
h i p p o c a m p u s  (Hipp),  a m y g d a l a  complex  (Amyg),  r a p h e  
nuc leus  ( R a p h e  N), and  c a u d a t e  nuc leus  (CN) in t he  
awake,  f reely m o v i n g  ra t .  Tile responses  were recorded  
m o n o p o l a r l y  w i t h  chron ica l ly  i m p l a n t e d  n i c h r o m e  elec- 
t rodes  of 50 a m  d i a m e t e r  a n d  a reference  e lec t rode  im-  
p l a n t e d  in t he  f ron ta l  siniases. 1 week  before  expe r imen-  
t a t i o n  e lect rodes  were p laced  in a n e s t h e t i z e d  r a t s  us ing  
s t e ro t ax ic  coord ina tes  der ived  f rom the  a t l as  of K S N I G  a n d  
I ~ L I P P E L  10, a n d  t he  p l a c e m e n t  was ver i f ied  h is to logica l ly  
in  all  animals .  The  evoked  pote l l t iMs were d i sp layed  on  a 
s torage  oscilloscope, ave rage  on  l ine w i t h  N I C  1070 com- 
p u t e r  a n d  recorded  w i t h  a n  X-Yp lo t t e r .  

The  e x p e r i m e n t s  were car r ied  ou t  on  18 H o l t z m a n  
male  r a t s  we igh ing  250-350 g, d iv ided  in to  2 g roups :  
1. those  wh ich  rece ived  p e n t a g a s t r i n  (100 txg/kg) followed 
b y  s y n t h e t i c  sec re t in  (1 ~zg/kg); a n d  2. those  wh ich  were 
in jec ted  i.p. w i t h  C C K - O P  (1 ag/kg) .  E a c h  a n i m a l  se rved  
as i t s  own  con t ro l ;  t h a t  is, con t ro l  record ings  were t a k e n  
pr io r  to  t he  a d m i n i s t r a t i o n  of each  hormone .  E a c h  
e x p e r i m e n t  cons i s ted  of: 1. a n  in i t ia l  pe r iod  of 4 h of 
a d a p t a t i o n  of t i le  a n i m a l  to  t h e  e x p e r i m e n t a l  se t t ing ;  
2. 1 h of con t ro l  r ecord ing  t a k e n  eve ry  10 ra in ;  3. ad-  
m i n i s t r a t i o n  of t he  h o r m o n e  (gas t r in  or CCK) followed b y  
record ing  a t  eve ry  3 min ,  s t a r t i n g  15 mil l  pos t i n j ec t i on ;  
4. a d m i n i s t r a t i o n  of t he  second h o r m o n e  (secretin) or a 
second set  of record ings  a f te r  t he  f i rs t  set,  aga in  w i t h  
record ings  o b t a i n e d  15 min  a f t e r  in jec t ion .  E a c h  record ing  
cons is ted  of t he  ave rage  f ield p o t e n t i a l s  evoked  b y  32 
consecu t ive  cl ick s t imu l i  a t  2.5 sec. 

The  con f igu ra t ion  of t he  ave raged  acous t ic  evoked  
response  (AAER)  cons is ted  of a n  in i t ia l  d iphas ic  (posi t ive-  
nega t ive)  low a m p l i t u d e  spike  succeeded b y  a large t r i -  
phas ic  (pos i t ive-nega t ive-pos i t ive)  wave.  These  compo-  
n e n t s  were labe led  as P1, N1, P2, N2 a n d  P3 respec t ive ly .  
F igure  1 (left co lumn)  i l lus t ra tes  the  cha rac t e r i s t i c  A A E R  
recorded  in 8 s t ruc tures .  Ne i t he r  p e n t a g a s t r i n  n o r  syn-  
t h e t i c  secre t in  modi f ied  the  A A E R  in a n y  of 8 record ing  
sites. However ,  in  t he  m a j o r i t y  of a reas  C C K - O P  a l te red  
tile A A E R  w i t h  m o s t  p r o n o u n c e d  effects  in  t he  hypo-  
t h a l a m u s  a n d  l imbic  sys tems ,  w i t h  t he  excep t ion  of t he  
A m y g  a n d  CN. 

The  f ind ings  of m a j o r  i n t e r e s t  in t he  p r e sen t  experi-  
m e n t s  are :  1. CCK-OP caused  a n  ear ly  t r a n s i e n t  increase  
in  e lectr ical  a c t i v i t y  in  t i le  V M H  followed b y  a p ro longed  
decreased  in t he  A A E R  which  recovered  a f t e r  50 m i n ;  
2. in  t he  LH,  CCK-OP caused  a n  increase  in t he  A A E R  a t  
21-24 m i n  pos t i n j ec t i on ;  3. t h e  A A E R  was  a t t e n u a t e d  
in  t h e  AIK f rom 45 to  60 mil l  a f t e r  i n j ec t i on  of CCK-OP;  
4. in  t he  SPT,  H i p p  a n d  R a p h e  N m i x e d  responses  were 
recorded,  a n d  in t he  A m y g  a n d  CN no a l t e r a t i o n  in t he  
A A E R  was obse rved  (Figure  1). F igu re  2 is a ca l cu la t ed  
s u m m a r y  of all  t h e  r a t s  in j ec ted  w i t h  CCK-OP.  Compo-  
n e n t s  P2, N~ a n d  P~ of t he  con t ro l  A A E R  h a v e  been  
c o n v e r t e d  to  100%,  t he  f l u c t u a t i o n  in t h e  con t ro l  re- 
cord ings  are shaded  a n d  s e p a r a t i o n  is dep ic ted  on  t he  
basis  of t he  d i rec t ion  of change ,  i.e., increase  or  decrease.  
The  ave rage  of t h i s  g roup  of an ima l s  are s imi la r  to  those  
obse rved  in i n d i v i d u a l  specimens.  

Gross e lec t rodes  were emp loyed  in these  i nves t i ga t i ons  
to  m a k e  t he  responses  more  a p p a r e n t  a n d  to  p rov ide  
ave rage  s a m p l i n g  of s izeable  n e u r o n a l  popu la t ions .  This  
a p p r o a c h  combines  t h e  conven ience  of t ime- lock  in t i le 
t e s t  p rocedure  w i t h  record ing  of m a n y  n e u r o n a l  un i t s  in  
paral lel .  Areas  of t he  cen t r a l  n e r v o u s  s y s t e m  n o t  o rd ina r i ly  
cons ide red  p a r t  of t h e  ' a u d i t o r y  sy s t em '  (i.e., h y p o t h a l a -  
mus ,  l imbic  sys tem,  r e t i cu la r  f o r m a t i o n  and  basa l  ganglia)  
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e x h i b i t  responses  to  acous t ic  s t imul i  t h a t  are  n o t  read i ly  
d i s t ingu i shed  f rom responses  obse rved  in classical  a u d i t o r y  
p a t h w a y s  11-15. The  phys io logica l  sensory  i n p u t  we used, 
acous t ic  s t imu la t ion ,  served  as a tool  to  i n i t i a t e  synap t i c  
ac t iv i t i es  in  neu ra l  s t ruc tu re s  wh ich  m a y  con t ro l  a p p e t i t e  
as well as in  o the r  s t r u c t u r e s  no t  a p p a r e n t l y  re la ted  
to  appe t i t e .  The  doses of g a s t r o i n t e s t i n a l  h o r m o n e s  we 
a d m i n i s t e r e d  are  doses which  dr ive  t he i r  r espec t ive  n o r m a l  
t a r g e t  o rgans  m a x i m a l l y  in  t he  ra t .  T h e y  are  doses wh ich  
are l ike ly  to be  e n c o u n t e r e d  in t he  b o d y  u n d e r  n o r m a l  
condi t ions .  I n  conclusion,  our  f ind ings  sugges t  t h a t  t he re  

11 D. ALBE-FESSARD, E. OSWALDO and C. ROCHA-MIRANDA, Electro- 
enceph, clin. Neurophysiol. ?2, 405 (1960). 

i2 N. DxpNY, Electroenceph. din. NeurophysioI. 36, 123 (1974). 
13 R. GALAMBOS, Neural Mechanisms o/the Auditory and Vestibular 

System (Eds. G. L. RASMUSSEN and W. F. WINDLE; Thomas, 
Springfield, Ill. 1959), p. 137. 

14 B. L. JACOBS and M. J. McGINTY, Brain Res. 36, 431 (1972). 
15 R. F. THOMPSON, H. F. S_~IITH and D. BLISS, J. Neurophysiol. 23, 

365 (1963). 

m a y  be  a basis  for t he  concep t  t h a t  t he  gas t ro in t e s t i na I  
t r a c t  can  m o d u l a t e  cen t r a l  n e u r o n a l  a c t i v i t y  du r ing  
feeding b y  release of a ho rmone ,  CCK. I n j e c t i o n  of CCK- 
O P  in conscious  r a t s  modi f i ed  t h e  A A E R  in severa l  
s t ruc tu res ,  n o t a b l y  areas  of t he  h y p o t h a l a m u s  l inked  to 
con t ro l  of appe t i t e .  

Zusammen/assung. Bet R a t t e n  wurde  die T~ttigkeit  des 
ZNS  m i t  Hi l fe  yon  in d iverse  H i r n z o n e n  i m p l a n t i e r t e n  
E l e k t r o d e n  regis t r ier t ,  wobei  die sensor ische Re izung  im 
W a c h z u s t a n d  zur  A k t i v i e r u n g  der  e l ek t r i schen  Akt ivi t~i t  
b e n u t z t  wurde.  I n j e k t i o n e n  yon  Cho lecys tok in in  Okta -  
pep t id  in  Zonen  m i t  A p p e t i t r e g u l a t i o n  f i ihr te  zu syste-  
m a t i s c h e r  V e r g n d e r u n g  der  d u r c h s c h n i t t l i c h e n  Reiz-  
b e a n t w o r t u n g .  
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Sodium Efflux in Genetic Hypertensive Rats of the Hebrew University Strain Increasec[ Erythrocytes ~ ~ .  

Several  i nves t iga to r s  h a v e  a t t e m p t e d  to  e s t ab l i sh  a 
cor re la t ion  be twe en  h y p e r t e n s i o n  and  an  a b n o r m a l  
in t r ace l lu la r  sod ium d i s t r ibu t ion .  Inc reased  sod ium 
c o n t e n t  in t he  a r te r ia l  wal l  has  been  r epo r t ed  in h y p e r -  
t ens ive  sub jec t s  1 and  in va r ious  types  of e x p e r i m e n t a l  
h y p e r t e n s i o n  2-4. Inc reased  s o d i u m  c o n t e n t  has  been  
also found  in t he  e r y t h r o c y t e s  of h y p e r t e n s i v e  sub jec t s  
and  the i r  n o r m o t e n s i v e  re la t ives  5, 6 and  more  r ecen t ly  in  
t he  leucocytes  of h y p e r t e n s i v e  sub jec t s  7. I n  one s tudy,  
t h e  h i g h  e r y t h r o c y t e  sod ium c o n c e n t r a t i o n  was a t t r i b u t e d  
to an  increased  sod ium inf lux  6. R e c e n t  s tud ies  f rom th i s  
l a b o r a t o r y  h a v e  shown  a n  increased  eff lux of Na  22 
f rom e r y t h r o c y t e s  of sub jec t s  w i t h  u n c o m p l i c a t e d  
essent ia l  h y p e r t e n s i o n  s. These  s tud ies  h a v e  now been  
e x t e n d e d  to  e x p e r i m e n t a l  h y p e r t e n s i o n  in rats .  

W e  h a v e  recen t ly  deve loped  in th i s  l a b o r a t o r y  2 s t r a ins  
of r a t s  w i t h  m a r k e d l y  d iss imi lar  suscep t ib i l i ty  to  Doca-  
sa l t  h y p e r t e n s i o n  9. The  h y p e r t e n s i o n - p r o n e  (H) r a t  
i n v a r i a b l y  develops  h y p e r t e n s i o n  on  Doca-sa l t  t r e a t m e n t  
whereas  t h e  n o r m o t e n s i v e  (N) r a t  m a i n t a i n s  n o r m a l  
b lood  pressure  on t h e  same regimen.  The  H r a t  also t ends  
to  deve lop  mi ld  s p o n t a n e o u s  h y p e r t e n s i o n  u n d e r  regu la r  
l a b o r a t o r y  condi t ions .  The  resu l t s  p r e sen t ed  here  show a n  
increased  e r y t h r o c y t e  sod ium eff lux in t h e  h y p e r t e n s i o n -  
p r o n e  ra ts .  

Materials and methods. Male ra t s  f rom the  hype r t ens ion -  
p rone  (H) and  h y p e r t e n s i o n  r e s i s t an t  (N) s t r a ins  deve loped  
in th i s  l a b o r a t o r y  were used 9. T he  an ima l s  were k e p t  in  a n  
ar t i f ic ia l ly  i l l umin a t ed  e n v i r o n m e n t  and  m a i n t a i n e d  on  
regu la r  l a b o r a t o r y  chow a n d  t a p  water .  All e x p e r i m e n t s  
were r u n  in pa i rs  of H and  N ra t s  of a p p r o x i m a t e l y  
c o m p a r a b l e  age a n d  weight .  I n  t he  H group  we h a v e  
chosen  r a t s  w i t h  t h e  h ighes t  levels of s p o n t a n e o u s  
hype r t ens ion .  None  of t he  an ima l s  h a d  been  sub jec t ed  to  
a n y  m a n i p u l a t i o n  pr io r  to  th i s  s tudy .  Systol ic  b lood 
pressure  was d e t e r m i n e d  b y  t he  ta i l  m ic rophon ic  m e t h o d  
Of FRIEDMAN a n d  FRIED. 

Sod ium eff lux was s tud ied  b y  a modi f i ca t ion  of the  
m e t h o d s  of SACHS a n d  WELT 1~ and  GARDNER et  al.X~. 
H e p a r i n i z e d  b lood  was o b t a i n e d  b y  ca rd iac  p u n c t u r e  
u n d e r  l igh t  e the r  anes thes ia .  T he  p l a s m a  and  bu r ry  coa t  
were r e m o v e d  a f t e r  c en t r i f uga t i on  a t  3000 r p m  for 5 ra in  

a t  room t e m p e r a t u r e .  E r y t h r o c y t e s  were w a s h e d  t h r e e  
t imes  w i t h  chi l led i sosmot ic  MgC12 a n d  suspended  in a 
r a t io  of 1 :3  in a so lu t ion  c o n t a i n i n g  10% sod ium phos-  
p h a t e  buffer  (pH 7.4), 90% isosmot ic  sod ium chlor ide a n d  
500 mg/100 ml  glucose. A p p r o x i m a t e l y  10 ~xCi of Na  22 
were added  a n d  t he  suspens ion  i n c u b a t e d  in a ro to r  for 
3 h a t  37~ The  cells were s epa ra t ed  b y  cen t r i f uga t i on  
and  washed  3 t imes  w i t h  iced isosmot ic  MgCI= so lu t ion  
c o n t a i n i n g  10 m M  tris buf fe r  (pH 7.4). The  e r y t h r o c y t e s  
were r e suspended  in a n  i n c u b a t i o n  m e d i u m  a t  a h e m a t o c r i t  
of 3 - 5 % .  The  m e d i u m  h a d  t h e  fol lowing compos i t ion  
( m M ) :  Tris buf fe r  (pH 7.4), 23; NaC1, 146; KC1 6; 
KH=PO4, 0.3. Af te r  t h o r o u g h  mixing ,  2 samples  of 2 ml  
each were t a k e n  f rom t h e  suspens ion  a t  t i m e  zero. I n  one 
sample ,  t h e  ceils were lysed w i t h  saponin ,  and,  a f t e r  
t h o r o u g h  mixing ,  1 ml  of t h e  h e m o l y s a t e  was counted .  
The  second sample  was chil led in c rushed  ice for  2-3  ra in  
cen t r i fuged  a n d  1 ml  of t he  s u p e r n a t a n t  t r a n s f e r r e d  in to  a 
c o u n t i n g  vial .  The  suspens ion  of ceils was  p laced  in a n  
osci l la t ing w a t e r  b a t h  a t  37 ~ a n d  a d d i t i o n a l  2 m l  samples  
were o b t a i n e d  a t  15, 30, 45, 60 a n d  75 min.  E a c h  sample  
was chilled, cen t r i fuged  and  1 ml  of t he  s u p e r n a t a n t  
r e m o v e d  for  c o u n t i n g  as above .  R a d i o a c t i v i t y  was 
m e a s u r e d  w i t h  a P a c k a r d  mode l  3004 l iquid  sc in t i l l a t ion  
spec t romete r .  
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