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The results  of t h e  p re sen t  expe r imen t s  suggest  t h a t  the  
normal  in t racel lular  p H  of the  r abb i t  e ry th rocy te  is 7.27. 
This value is cons is ten t  w i th  previous es t imat ions  of red 
cell p H  in the  ra t  a and in m a n  3. Both  these  s tudies  were 

The effect of non- label led DMO on the d is t r ibu t ion  of DMO-2-C 14 

Blood cell DMO-2-C 1. DMO-2-C a4 Distribution 
suspension in cell in separated 

suspension buffer 
+ (dpm/ml) (dpm/ml) (x) 

(x) (y) (y) 

DMO-2-C 1~ (10 s dpm) 278,300 349,600 0.80 

DMO-2-C 14 (10 e dpm) 294,800 349,300 0.84 
+ 0.1 mg  DMO 

DMO-2-C 14 (10 s dpm) 258,500 319,700 0.81 
+ 1.0 mg  DMO 

DMO-2-C 14 (106 dpm) 249,900 297,200 0.84 
+ 10.0 mg DMO 

based on the  equi l ibra t ion  of non-label led D1V[O wi th  red 
cells in vitro.  On the  o ther  hand ,  measu remen t s  based on 
equi l ibra t ion wi th  - DMO in vivo 2 or on the p H  of haemo-  
lysates  3-5 suggest  t h a t  e ry th rocy t e  p H  is 0.10-0.20 p H  
uni ts  lower. These  la t t e r  values  are no t  cons is tent  wi th  
t he  m e m b r a n e  po ten t i a l  of the  e ry th rocy te  7, s. Es t ima t ion  
of the  p H  of haemolysa te s  is unl ikely to  reflect  t rue  red 
cell pH,  since the  measured  po ten t i a l  is biassed by  the  
l iquid junc t ion  po ten t i a l  3,~1 and  the  effect  of hydra t ion  
on electron donor  and  e lec t ron acceptor  groups in t he  
in tac t  e ry th rocy t e  l~. 

Zusammen/assung. Die p H - W e r t e  von Kan inchen-  
E r y t h r o z y t e n  w u rd en  mi t  Hilfe der DMO-Vertei lungs-  
m e t h o d e  un t e r such t  und das  intrazellul/~re p H  in l~ber- 
e i n s t i m m u n g  m i t  dem Membranpo ten t i a l  gefunden.  
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Rate of Oxidat ion and Ti s sue  Concentrat ions  of Ethanol  in Mice 

We have  previous ly  shown t h a t  a s.c. in ject ion of the  
med ian  le thal  dose of e thanol  in mice p roduced  a t issue 
concen t ra t ion  t h a t  reduced  by  abou t  one- th i rd  the  
t h e r m o d y n a m i c  ac t iv i ty  of the  intercel lular  wa te r  2 h 
la ter  w i t h o u t  a c o m p e n s a t i n g  decrease in e lect rolyte  con- 
cen t ra t ion  1. We became  in te res ted  to f ind out  precisely 
t he  concen t ra t ions  of e thanol  in various organs of the  
mouse a t  a given t ime  a f te r  t he  inject ion and  any  signifi- 
can t  changes  in t he  weigh t  of the  organs. 

The coeff icient  of e thy l  ox ida t ion  (CEO), a useful indi-  
ca tor  of the  speed and  na tu re  of e thanol  ox ida t ion  in a 
given species, is qui te  var iable  in the  l i terature .  In  m a n  
the  no rma l  value for t he  CEO is 90 mg/kg /h  2. In  mice  
KINARD 3 ob ta ined  the  following values:  455 4-4-173.3 mg/  
kg/h  dur ing  tile f i rs t  1/2 h af ter  the  injection;  555.5 ~ 73.1 
mg /kg /h  for t he  f i rs t  h and  595.5 4- 68.3 mg /kg /h  for the  
first  4 h. MARSHALL and  OWENS a repor ted  1322 mg/kg/h, 
1123 mg /kg /h  and  691 mg/kg /h  respect ive ly  for t h e  3 
periods.  Finally,  NELSON et  al. 5 ob ta ined  a CEO of 
625 mg/kg /h  for t h e  f i rs t  h and 598 mg/kg /h  for the  f i rs t  
3 h. In  th is  pape r  we have  de te rmined  the  CEO in a group 
of mice of t he  same stock.  

E t h a n o l  a t  a dose of 10 g/kg was in jec ted  as a 25% 
solut ion wi th  NaC1 at  0.9% into 30 Swiss male albino 
mice. The animals  were on a commerc ia l  d ie t  ad l ib i tum 
and had  free access to water .  They  were no t  fas ted  before 
the  exper iments .  E t h a n o l  was given s.c. in keeping wi th  
the  same condi t ions  as our  previous  exper iments .  The 
mice were killed b y  decap i t a t ion  1, 2 and 4 h respect ive ly  
af ter  t he  inject ion.  The blood was collected in hepar in ized  
conical  tubes  and  cent r i fuged for 10 rain a t  average  
speed. The brain,  hear t ,  liver, uro-geni tal  fat,  k idneys  and  
carcass were rap id ly  excised and  immersed  in s a tu r a t ed  
picric acid solut ion in previously  weighed vials. Af te r  

weighing, the  t issues were t rans fe r red  to  microdis t i l la t ion 
flasks and e thanol  in each organ es t imated  according to  
LE BRETON et  al. s. Control  animals  received identical  
t r e a t m e n t  excep t  t h a t  t hey  were in jec ted  wi th  NaC1 only. 
Endogenous  alcohol values were ob ta ined  by  distil l ing 
3 mice a t  a t ime.  3 de te rmina t ions  were made  in each case. 
The CEO was ob ta ined  by  es t ima t ing  the  alcohol in the  
dist i l late f rom a single mouse  a t  a t ime.  Af te r  injection,  
the  animals  were placed on a wire mesh  res t ing  on a glass 
t rough  and the  whole covered by  a large open bel l- jar  
to  minimize  the  loss by  respirat ion.  Urine and feces were 
quan t i t a t i ve ly  t ransfer red  to  t he  dist i l lat ion flask. 

After  an in jec t ion  of 10 g/kg, the  average e thanol  con- 
cen t ra t ion  in all t he  organs s tudied  was f rom 4-6 g/kg 
(Table I). The h ighes t  concen t ra t ion  was in the  bra in  and  
the  plasma.  There  was a progressive reduct ion  in the  con- 
cen t ra t ion  wi th  t ime,  the  peak  being obta ined  i h af ter  
t he  injection.  There  was a reduc t ion  of the  wet  weight  of 
t he  brain,  t he  h e a r t  and  the  l iver (Table II).  Endogenous  
alcohol had  a value of 8.79 mg/kg.  The CEO was 1578 4- 
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Total concentration of ethanol in mice after injection of the median 
lethal dose (10 g/kg). 

Table I. Concentration of ethanol in various organs of the mouse 
after a s.c. injection of LDs0 (10 g/kg) 

Organ Concentration (g/kg) 

l h  2 h  4 h  
(6 )  ~. ( 2 1 )  ~ (3) ~ 

Brain 4.8 3.8 2.0 
Heart  4.2 3.0 
Liver 4.2 3.5 3.5 
Kidney 3.0 3.0 
Carcass 4.6 3.7 2.5 
Plasma 6.0 2.0 
Urogenital fat 0.5 0.1 - 

Number of animals. 

Table II. Effects of ethanol at 10 g/kg on the weight of nmuse organs 

Control (Mean weight of animals: 30.86 g) 

g/kg body weight Absolute weight (g) 

Ethanol (Mean weight of animals: 35.28 g) 

g/kg body weight Absolute weight (g) 

Brain 14.66 i 0.68 0.4588 j -  0.021 (17) 

Heart  5.37 • 2.39 0.1659 • 0.074 (17) 

Liver 53.67 • 7.41 1.6564 -L 0.229 (17) 

Urogenital fat 15.15 4- 9.62 0.4678 • 0.297 (17) 

Carcass 656.03 i 100.69 20.2453 • 3.108 (17) 

Kidney b 3.69 d= 0.82 0.1139 4- 0.0255 (5) 

12.69-b 1.03 

4.58 J2 1.26 

40.81 =1= 14.90 

17.34 • 10.54 

650.37 ~ 70.90 

3.38 ~ 0.79 

0.4478 ~ 0.0364 (13) 

0.1618 4- 0.0446 (13) 

1..4398 • 0.526 (13) 

0.6118 ~ 0.372 (13) 

22.9452 i 2.502 ~ (7) 

0.1194 ~ 0.0282 (9) 

Figures in parentheses indicate the total immber of aninlals. ~ p < 0.03. b 1 Kidney. 

209 m g / k g / h  ( a v e r a g e  of  10 d e t e r m i n a t i o n s ) .  T h e  F i g u r e  
s h o w s  t h a t  t h e  o x i d a t i o n  r a t e  is c o n s t a n t  f r o m  2.5 h a f t e r  
i n j e c t i o n .  T h e  r e su l t s ,  l ike  t h o s e  of  KINARD e t  al. ~, 5, a l so  
s h o w  t h a t  t h e  C E O  i n c r e a s e s  w i t h  t i m e .  T h e  r e s u l t s  of  
MARSHALL a n d  OWENS% h o w e v e r ,  i n d i c a t e  t h e  o p p o s i t e .  

H i t h e r t o  i t  w a s  t h o u g h t  t h a t  e t h a n o l  is o x i d i z e d  o n l y  
in  t h e  b l o o d  a n d  in  t h e  l ive r  d u e  to  t h e  a c t i o n  of  a l c o h o l  
d e h y d r o g e n a s e .  B u t  t h e r e  is  s t r o n g  e v i d e n c e  t o  s u p p o r t  
t h e  o x i d a t i o n  of  e t h a n o l  in  t h e  b r a i n  in  v i t r o ,  BURBRIDGE 7, 
a n d  in  v i v o  7,8, a n d  in  t h e  k i d n e y  (BARTLETT a n d  
BARNET ~' 10). T h e  b r a i n  a n d  t h e  b lood ,  h a v i n g  t h e  h i g h e s t  
w a t e r  c o n t e n t  1, wil l  h a v e  a t  e q u i l i b r i u m  t h e  l a r g e s t  con -  
c e n t r a t i o n  o f  e t h a n o l  (T ab l e  I), w h i l e  t h e  f a t  a n d  s k e l e t o n  
wi l l  c o n t a i n  t h e  lowes t .  I t  is n o t  s u r p r i s i n g  t h e r e f o r e  t h a t  
a c e t a l d e h y d e ,  a p r o d u c t  of  e t h a n o l  o x i d a t i o n ,  is i t se l f  v e r y  
s l o w l y  o x i d i z e d  in  t h e  b r a i n  a n d  a c c u m u l a t e s  e s p e c i a l l y  
in  t h e  c e r e b e l l u m  n w h i c h  c o n t r o l s  b o d y  e q u i l i b r i u m .  
A h i g h  c o n c e n t r a t i o n  of  e t h a n o l  wil l  r e s u l t  in  m o r e  
p y r u v i c  a c id  a c c u m u l a t i n g ,  s i n c e  o x i d a t i o n  of  t h e  l a t t e r  is 
i n h i b i t e d  b y  a c e t a l d e h y d e .  

T h e  r e d u c t i o n s  of  t h e  w e t  w e i g h t  of  t h e  o r g a n s  a r e  n o t  
s i g n i f i c a n t  e x c e p t  for  t h a t  of  t h e  c a r c a s s  (p < 0.03), p r o b -  
a b l y  d u e  to  a n  e l e v a t e d  s u b c u t a n e o u s  e d e m a .  A l o n g e r  
t i m e  a n d  p o s s i b l y  c h r o n i c  i n t o x i c a t i o n  s e e m s  t o  be  nece s -  
s a r y  for  c h a n g e s  in  d r y  w e i g h t  to  occur .  F r o m  t h e s e  a n d  
p r e v i o u s  f i n d i n g s ,  t h e  C E O  for  m i c e  s e e m s  to  be  t h e  
h i g h e s t  a l t h o u g h  t h e  r a t e  of  e t h a n o l  d i s a p p e a r a n c e  in  b a t s  
( 5 5 0 - 7 0 0  m g / k g / h )  is r e p o r t e d  to  be  h i g h e r  t h a n  for  m o s t  
o t h e r  spec i e s  12. 

Rdsumd. C h e z  la s o u r i s  Swis s  a l b i n o s  le C E O  e s t  d e  
1 5 7 8 •  m g / k g / h ,  a p r 6 s  u n e  i n j e c t i o n  de  10 g / k g  
d ' 6 t h a n o l .  L e s  c o n c e n t r a t i o n s  t i s s u l a i r e s  s o n t  de  l ' o r d r e  de  
4 & 6 g /kg .  L e s  r 6 d u c t i o n s  de s  p o i d s  f r a i s  d e s  o r g a n e s  n e  
s o n t  p a s  s i gn i f i c a t i f s .  
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