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m e n t  m u s t  still  be  e lucidated.  ]~ONK ~ specu la t ed  t h a t  t he  
orange  f rac t ion  of Serratia p i g m e n t  ~ m i g h t  be  b o u n d  to  
in t racel lu lar  par t ic les  and  to  be of i m p o r t a n c e  in cellular 
metabol i sm.  

This investigation was supported by research grant E-670(C3), 
and by a Medical Student Summer Fellowship (W.W.T.) from the 
National Institutes of Health, United States Public Health Service. 
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Department o[ Microbiology, Baylor University College 
o[ Medicine, Houston (Texas), October 21, 1958. 

Rdsumd 

Le broyage m6canique  de Serratia marcescens pigment6s  
p rodu i t  un l iquide rouge clair. Apr~s cen t r i fuga t ion  
105000 x g, le p i g m e n t  se s6d imente  sous forme d ' u n  
agglom6rat  rouge e t  la phase  l iquide res te  incolore. La  
courbe du mat6riel  de l ' agg lom6ra t  remis  en suspens ion  
mon t re  A l 'u l t racen t r i fuge  un  seul s o m m e t  co inc idan t  avec 
le p igment .  S. marcescens non  p igmen t6s  ne p r o d u i s e n t  
pas d ' agg lom6ra t  apr~s b royage  e t  cen t r i fuga t ion  e t  don-  
n e n t  une  courbe dif f6rente  h l 'u l t racent r i fuge .  

Effect of Insu l in  on  P o t a s s i u m  T r a n s f e r  
in H u m a n  and Chicken  E r y t h r o c y t e s  1 

Several  obse rva t ions  sugges t  t h a t  insulin m a y  increase 
the  pe rmeab i l i ty  of a va r i e ty  of cell t y p e s  to  a va r i e ty  of 
substances .  Fo r  example ,  insul in s t imula te s  t he  pene t r a -  
t ion of glucose ~ and  of amino  acids3, 4 in to  muscle  cells 
and  the  eff lux of aldolase f rom skeleta l  muscle  s, and  modi-  
fies the  m e m b r a n e  po ten t i a l  of muscle  fibers e. In  addi t ion ,  
i t  has  been  shown  t h a t  in t race l lu lar  p o t a s s i u m  increases  
in liver, muscle,  e ry th rocy te s ,  a n d  b ra in  du r ing  hypo-  
g lycemia  7-n .  The  e x p e r i m e n t s  descr ibed  in th is  p a p e r  
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were  carr ied ou t  to  s t u d y  if insul in modif ies  t he  loss of 
po ta s s ium f rom e r y t h r o c y t e s  du r ing  cold s torage  a n d  i ts  
pa r t i a l  r e - en t ry  following incuba t ion  a t  37°C. 

Blood samples  were ob ta ined  f rom the  an t ecub i t a l  ve in  
of 4 no rma l  h u m a n  subjec ts ,  1 u n t r e a t e d  p a t i e n t  in dia-  
bet ic  coma,  and  f rom t h e  h e a r t  of 4 no rma l  whi te  Leghorn  
chickens.  The  needle  was  r e m o v e d  f rom the  syr inge  and  
the  blood t r ans fe r red  careful ly  to  flasks con ta in ing  pow-  
de red  hepa r in  x~ and  glucose (10 mg/ml)  and  s to red  a t  
a b o u t  4°C. Agi ta t ion  was  avo ided  to  min imize  hemolys i s  
a n d  asept ic  t echn ic  was  used th roughou t .  Af te r  6 days  of 
cold s torage,  5 or 6 5 ml  a l iquots  of each  sample  of Mood 
were i ncuba t ed  in a D u b n o f f  shaker  a t  37°C mov ing  a t  
t he  ra te  of 50 osci l lat ions/rain,  in an a t m o s p h e r e  of 95% 
Oz and  5% CO 2. Ouaba in  13 (7.2 x 10-6M in 0.1 ml) an d / o r  
glucagon-free insulin 14 (1 u in 0-1 ml) were a d d e d  to  t he  
samples  as indica ted .  P o t a s s i u m  was  measu red  in t he  
p l a sma  wi th  a Coleman f lame p h o t o m e t e r  before and  af ter  
i ncuba t ion  and  the  po tas s ium u p t a k e  b y  the  cells calcul- 
a t ed  b y  difference,  according  to t h e  m e t h o d  of KA~N and  
ACHESON15. The vo lume of cells was measu red  by  means  
of h e m a t o e r i t  de t e rmina t i ons  before and  a f te r  incubat ion ,  
in dupl ica te .  

Table I I  

Effect of insulin and ouabain on potassium uptake by incubated 
human erythrocytes previously stored at 4°C for 6 days. 

hmubation time: 3 h at 37°C 

Controls 
Ouabain 
Ouabain + Insulin . 

No. of 
experi- 
ments 

Potassium Uptake 
(mEq/1 of cells ~2 S.D) 

+3.1 ± 0.76 
-0 .6  4- 0-35 
- 1-3 + 0-34 

Table  I shows t h a t  no rma l  h u m a n  e r y t h r o c y t e s  r emov-  
ed measurab le  quan t i t i e s  of  po tas s ium from the  incuba t ion  
med ium,  t h a t  the  p o t a s s i u m  u p t ak e  of  t h e  e r y t h r o c y t e s  
of a p a t i e n t  in d iabe t i c  c o m a  was  apprec iab ly  smal ler  a n d  
t h a t  t he  up take  of the  nuc lea ted  red  cells of the  ch icken  
was  apprec iab ly  g rea te r  t h a n  t h a t  of no rma t  h u m a n  red  
cells. Insu l in  h a d  no measu rab le  effect  on po t a s s ium 
u p t a k e  u n d e r  the  condi t ions  of these  exper imen t s .  Table  I I  
shows t h a t  ouaba in  b locked  po ta s s ium u p t ak e  by  incu-  
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Table I 
Effect of insulin on potassium uptake at 37°C by erythrocytes previously stored at 4°C for 6 days 

Human, Normal 

Human, Diabetic 

Chicken, Normal 

Controls 
Insulin 
Controls 
Insulin 
Controls 
Insulin 

Potassium Uptake No, of ex- 
periments (mEq/1 of cells :t= S.D.) 

Incubation Time, min 

15 60 

3.4 j :  0.14 
3.1 4- 0.33 

1.4 i 0.15 
1-4 i 0.15 

5.2 4- 2.61 
5.3 ± 2.78 

180 

3.3 4- 0.86 
3.1 4- 0.74 
0,8 4- 0.006 
0-8 4- 0-006 
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b a t e d  n o r m a l  h u m a n  e r y t h r o c y t e s  a n d  t h a t  t h i s  b locking  
ac t ion  of o u a b a i n  was n o t  modi f ied  b y  insul in.  

D 'AMIco  le a n d  P. P. FoX 

Department o/ Physiology and Pharmacology, The Chi- 
cago Medical School, Chicago 12 (Illinois), December 5, 
1958. 

Riassunto 

L a  conse rvaz ione  aI f r eddo  degli  e r i t roc i t i  u m a n i  e di 
pollo p e r  6 g iorn i  cat lsa  u n a  fuo rusc i t a  d i  po tass io  da i  
globuli .  P a r t e  det po tass io  r i e n t r a  nelle cellute d u r a n t e  in-  
c u b a z i o n e  a 37°C. 

L a  u a b a i n a  b locca  q u e s t o  fenomeno .  L ' i n s u l i n a  n o n  h a  
e f fe t to  s ign i f ica t ivo  n~ su t l ' a s sunz ione  di po tass io  d a  p a r t e  
del g lobulo  rosso, n~ su t l ' az ione  b l o c c a n t e  de l la  u a b a i n a .  

la Trainee, Diabetes Teaching Grant No. 2A-5102, National In- 
stitute of Arthritis and Metabolic Diseases, Public Health Service. 

G l u c o s e  and  P o t a s s i u m  T r a n s f e r  
in the  I so la ted  H e a r t  of  V e n u s  m e r c e n a r i a  1 

T h e  m e a s u r e m e n t  of glucose u p t a k e  b y  t h e  i so la ted  r a t  
d i a p h r a g m  has  been  used  for  t h e  d e t e r m i n a t i o n  of p l a s m a  
insu l in  ac t iv i ty ,  b u t  ha s  severa l  d i s a d v a n t a g e s .  A m o n g  
these  a re  t h e  d i f f icu l t  dissect ion,  t h e  v a r i a b i l i t y  of u p t a k e  
f rom s a m p l e  to sample ,  the  r e l a t i ve ly  f la t  s lope of t he  
dose- response  c u r v e  a n d  t h e  h i g h  cost .  T h e  h e a r t  of  Venus 
mercenaria, t h e  c o m m o n  sea  c lam,  is a t h i n  wal led  o rgan ,  
of r e m a r k a b l y  u n i f o r m  size, c h e a p  a n d  easi ly  o b t a i n e d .  
I t  c an  be  excised w i t h  l i t t l e  m a n i p u l a t i o n  a n d  w i t h o u t  
i n j u r y  a n d  c o n t i n u e s  to  b e a t  for  1 h or  more  w h e n  im-  
m e r s e d  in  ar t i f ic ia l  sea  wate r .  P u r p o s e  of t h i s  work  was  
to  s t u d y  t h e  effect  of insu l in  on  t h e  u p t a k e  of g lucose  a n d  
p o t a s s i u m  b y  t h e  c l am h e a r t  in vitro. 

Table I 
Effect of insulin on glucose and potassium uptake by clam hearts 

incubated at 2O°C in artificial sea water containing glucose 

N0.0~ ] 
experi- Glucose uptake Potassium uptake 
merits (mg/glh :k S.D.) (mEq/g/h[+ S.D.) 

Controls . , 10 2"08 ~c 0"54 2'39 ± 0"40 
Insulin . . . 10 2.15 ± 0'73 2'80 ± 0-58 

Table II  
Effect of insulin on potassium loss in prc-digitalized clam hearts 

incubated in artificial sea water containing glucose 

No, of cxperi- Potassium loss 
ments (mEq/g/h/:~ S.D.) 

Controls 8 1.48 ~= 0.60 
Insulin 8 1.52 :k 0.79 

ml). To some beakers  g lucagon-f ree  insu l in  s (0-5 u /ml )  
was  added.  In  o the r  e x p e r i m e n t s  t h e  h e a r t s  were  i m m e r s e d  
in sea  w a t e r  con ta in ing  o u a b a i n  ~ (12.5 × 10 -4 mg/ml )  for  
1 h, before  t r ans fe r  to  the  i n c u b a t i o n  m e d i u m .  I n c u b a t i o n  
was car r ied  o u t  in a Dubnof f  s h a k e r  a t  20°C in a n  a t m o s -  
phe re  of 95% O,a-5% CO~ a n d  m o v i n g  a t  t h e  r a t e  of 50 
osci l la t ions  per  rain. Af ter  6 0 m i n  t h e  h e a r t s  were  r e lnoved ,  
b l o t t e d  on  f i l ter  paper ,  a n d  weighed on  a to r s ion  ba lance .  
Dup l i ca t e  samples  of the  i n c u b a t i o n  m e d i u m  were a n a -  
lyzed  for glucose, according to NELSON5 a n d  for  p o t a s -  
s ium wi th  a Coleman f lame p h o t o m e t e r .  

Tab le  I shows t h a t  the  u p t a k e  of glucose a n d  p o t a s s i u m  
b y  t h e  h e a r t  of the  sea c lam is m e a s u r a b l e  a n d  r e l a t i v e l y  
un i fo rm an d  t h a t  i t  is no t  modif ied  b y  insu l in  a d d e d  to  
in vitro. Table  I I  shows t h a t  p re-d ig i ta l ized  h e a r t s  lose 
p o t a s s i u m  into  the  i ncuba t ion  m e d i u m  a n d  t h a t  t h i s  loss 
is n o t  inf luenced b y  insulin.  

D 'AMIco n a n d  P. P. FoX 

Department o/ Physiology and Pharmacology, The Chi- 
cago Medical School, Chicago 12 (Illinois), December 29, 
1958. 

Riassunto 

I1 cuore  di Venus mercenaria c o n s u m a  glucosio d u r a n t e  
i ncubaz ione  in a c q u a  di ma re  art if iciaIe.  L ' a s s u n z i o n e  di 
glucosio 6 a e c o m p a g n a t a  d a  u n a  p e n e t r a z i o n e  d i  po t a s s io  
ne l l 'o rgano .  Cuori  p r e t r a t t a t i  con  u a b a i n a  d i f f o n d o n o  po-  
tass io  nel  m e d i u m  di incubaz ione .  L ' i n s u l i n a  n o n  m o d i f i c a  
n6 l ' a ssunz ione  di glucosio e potass io  dei cuor i  n o r m a l i  n6  
la diffusione di potass io  da i  cuor i  d ig i ta l izzat i .  

s Gift of Eli Lilly & Co. 
4 Gift of Sandoz Chemical Works, Inc. 
5 H. NELSON, J. biol. Chem. 153, 375 (19.i-l). 
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Clams  were o b t a i n e d  f rom local c o m m e r c i a l  sources  a n d  
k e p t  in a we t  b u r l a p  s ack  a t  a b o u t  4°C. L ive  an imals ,  
w h i c h  would  t i g h t e n  t h e i r  shel l  s h u t  w h e n  g e n t l y  t a p p e d ,  
were c r acked  w i t h  a h a m m e r .  The  h e a r t  was  excised  b y  
c u t t i n g  t h e  la rge  b lood  vessels,  t h e  piece of i n t e s t i n e  wh ich  
passes  t h r o u g h  i t  was  s l ipped  o u t  g e n t l y  a n d  t h e  h e a r t  was  
a l lowed to  c o n t r a c t  in  a r t i f ic ia l  sea  w a t e r  of VAN'T HOFF 2, 
p r e p a r e d  w i t h o u t  KC1. Af t e r  c h a n g i n g  t h e  l iqu id  t h r ee  
t i m e s  to  a l low c o m p l e t e  r i n s ing  of t h e  h e a r t  cavi t ies ,  
2 h e a r t s  were  p laced  in  a 20 m l  b e a k e r  w i t h  4 mI of sea  
w a t e r  c o n t a i n i n g  KC1 (K = 5 mEq/1)  a n d  glucose (2 mg/  

1 Aided by a grant from the Chicago Heart Association. 
W. J. V. OSTEROUT, Bot. Gaz, 42, 127 (1906). 

An A n t i c o n v u l s a n t  Effect  
of  M o n o a m i n e  O x l d a s e  I n h i b i t o r s  

CHEN et al. 1 obse rved  t h a t  reserpine ,  t h o u g h  a seda t ive ,  
lowers the  t h r e sho ld  for e l ec t roshock  a n d  p e n t y l e n e t e t r a -  
zot (Metrazol)  convu l s ions  in mice.  T h e  t i m e  course  of  t h e  
effect  coincides  r o u g h l y  w i t h  t h e  lower ing  of b r a i n  sero-  
t on in  ( 5 - h y d r o x y t r y p t a m i n e )  a n d  n o r e p i n e p h r i n e  2. I n  
con t ras t ,  p h e n o t h i a z i n e  t r anqu i l i z e r s  do  n o t  lower  t h e  
b r a i n  a m i n e s  a n d  h a v e  no  c l ea r -cu t  in f luence  on  e lec t ro-  

i G. CUEN, C. R. ENSOR, and B. BOU~ER, Proc. Soe. exp. Biol. Med. 
S6, 507 (1954). 

2 B. B. BRODIE, J, S, OLIN, R. G, KUN'rZ,,~AS, and P. A. SueRs, 
Science 125, 1293 (1957). 
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