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Since the  molecular  we igh t  of t he  ac t ive  peps in  (below 
pFI 6.0) is a b o u t  34,000, i t  would  appea r  t h a t  the  inac t iva-  
t ion process  which  occurs  b e t w e e n  p H  6.75 and  7.25, is 
a c c o m p a n i e d  b y  a d imer iza t ion  of t he  ac t ive  subuni t .  

F r o m  t h e  e x p e r i m e n t s  r epo r t ed  above ,  i t  appea r s  t h a t  
t he  loss oI t he  ca ta ly t i c  p r o p e r t y  of  t h e  e n z y m e  parallels  
t he  g radua l  convers ion  of t h e  ac t ive  m o n o m e r  in to  an  
inac t ive  aggregate .  F u r t h e r  analys is  of th i s  process  is now 
in progress  by  using sucrose dens i ty  g rad ien t s  centr i fuga-  
t ion  and  disc-e lec t rophores is  n .  

aggrega to  della peps ina  di peso molecolare  mo l to  vicino 
a quello de l l ' a lbumina  bovina .  
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Riassunto. A bassa  t e m p e r a t u r a  (5 °C) va r i ando  il p i t  
del mezzo da  6,50-7,25, la peps ina  var ia  le sue d imensioni  
molecolar i  e si ina t t iva .  Tale fenomeno,  ev idenz ia to  per  
gel f i t t razione,  s e m b r a  sia d o v u t o  alta formazione  di un 
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M e t a b o l i s m  of A lcoh o l  in P a r t i a l l y  H e p a t e c t o m i z e d  

Several  workers  h a v e s h o w n  t h a t  cold exposure  in ra t s  
resul ted  in an  increased ox ida t ive  ac t iv i ty  of t he  l iver x-6. 
~VEIsS and  M o s s  5 r e po r t ed  t h a t  the  liver, an  organ  which  
has  one  of t h e  lowest  metabo l ic  r a tes  a m o n g  several  
t issues,  showed  the  g rea t e s t  metaboI ic  increase in  response  
to  cold. The  Ia t te r  au tho r s  also h a v e  shown  t h a t  t h e  
me tabo l i c  ra te  of l iver  slices in pa r t i a l ly  h e p a t e c t o m i z e d  
r a t s  increased  20% w h e n  an imals  are k e p t  a t  room 
t e m p e r a t u r e  and  s l ight ly  over  twice  th is  a m o u n t  w h e n  
exposed  to  a cold env i ronmen t .  

Ear l ier  we r e p o r t e d  t h a t  r a t s  exposed  to  cold, m e t a b o -  
lized alcohol fas te r  t h a n  cont ro ls  k e p t  a t  room t e m p e r -  
a ture  7, I n  t he  p r e s e n t  expe r imen t ,  we h a v e  d e t e r m i n e d  
the  effect  of pa r t i a l  h e p a t e c t o m y  on the  abi l i ty  of cold 
exposed  and  room t e m p e r a t u r e  housed  ra ts  to  metabol ize  
alcohol 8. 

Methods. Male a lbino r a t s  of Sp rague -Dawley  s t ra in  
weighing 190-210 g were  d iv ided  in to  6 groups  of 10 
ra t s /g roup .  The  f i rs t  3 groups  cons is ted  of par t ia l Iy  
hepa tec tomized ,  sham-ope ra t ed ,  and  n o n - o p e r a t e d  con t ro l  
animals  which  were p laced  in  a cold r o o m  a t  a t e m p e r a t u r e  
of - 5  °C, 48 h a f te r  surgical  i n t e rven t ion  where  t h e y  
r e m a i n e d  for a per iod  of 5 days.  The o t h e r  3 groups,  
d iv ided  and  o p e r a t e d  upon  as above  were k e p t  a t  r o o m  
t e m p e r a t u r e  (20 ° =~ 2 °C) for  7 days.  On the  e igh th  pos t -  
opera t ive  day  each an imal  received i.p. 0.8 g/kg of 
un i fo rmly  labelled 14C-alcohol (specific ac t iv i ty  0.23 
I~C]mM of alcohol) as a 20% aqueous  a lcohol  solut ion.  

Rats  E x p o s e d  to Cold 

R e s p i r a t o r y  l~COz was  col lected by  the  m e t h o d  descr ibed  
previous ly  7. Pa r t i a l  h e p a t e c t o m y  was  p e r f o r m e d  as de-  
scr ibed by  HIGGINS and  ANDERSON 9. 

Analys is  of va r i ance  was  pe r fo rmed  w i t h  an  IBlX, I 
compu te r ,  Model  650, accord ing  to  t he  ' R  × 2 Tables '  of 
YATEN 10. 

Results. The  m o s t  s t r ik ing  dif ference in 14CO~ recovery  
occurred  dur ing  the  f irs t  3 h fol lowing alcohol a d m i n i s t r a -  
t ion  (Table I). Dur ing  th is  t ime,  all an imal s  exposed  to  
cold me tabo l i zed  as m u c h  alcohol as the  room t e mp e r -  
a tu re -housed  ra t s  oxidized in 9 h. The  effect  of t e mp e r -  
a tu re  on the  recovery  of label led ca rbon  dioxide  was  
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Table I. Mean values of cumulative recoveries of exhaled 14COz (mM) from metabolized alcohol 

Treatment Interval of COo collection 

l h  3h 5h 7h 9h 

Control, room temperature 0.71 3.60 4.42 4.70 4.86 
Control, cold 1.30 4.83 5.32 5.49 5.57 
Sham, room temperature 0.78 3.52 4.50 4.80 4.95 
Sham, cold 1.36 4.84 5.44 5.64 5.73 
Partial hepatectomy, room temperature 0.63 3.23 4.30 4.58 4.73 
Partial hepatectomy, cold 1.33 4.70 5.16 5.39 5.47 

F Of effect of temperature 31.98 a 39.37 ~ 35.09 a 31.09 a 28.48 a 
F of treatment 0.26 0.53 0.55 0.85 1.02 

F of effect of treatment = 9.18a; F of effect of temperature = 0.37. a p <: 0.01. 
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Table II. Specific activity of ~4CO¢, expressed as number of cpmlmM of expired CO S 

EXPERIENTIA 24[3 

Treatment Interval of CO 2 collection 

l h  3h 5h 7h 9h 

Control, room temperature 3829 7851 2291 
Control, cold 3839 4980 770 
Sham, room temperature 3807 8420 2923 
Sham, cold 4066 5339 837 
Part ial  hepateetomy, room temperature 2907 7255 2708 
Part ial  hepateetomy, cold 3817 4916 708 

F of effect of temperature 3.58 32.85 a 28.91a 
F of t reatment  2.77 0.88 0.34 

762 
241 
973 
296 
813 
221 

31.34 a 
0.63 

424 
130 
521 
148 
423 
118 

35.13 a 
0.47 

F of effect of t rea tment  ffi 9.18a; F of effect of temperature = 0.37. a p < 0.01. 

Table III. Mean values of liver weight (g) at autopsy 

Treatment Room Cold- 
temperature exposed 

Non-operated control 9.92 9.34 
Sham-operated 8.58 9.31 
Part ia l  hepatectomy 7.58 6.70 

F of effect of treatment = 9.18a; F of effect of temperature = 0.37. 
a p < 0.01. 

statistically significant (P < 0.01) at  each collection 
period. However, no difference appeared at  any stage of 
the experiment within the groups kept in the cold or at  
room temperature.  

On the other hand, except during the first hour, rats 
kept at room temperature exhaled significantly (P  < 0.01) 
more 14COa in proportion to the total  quant i ty  of exhaled 
carbon dioxide than those maintained in the cold (Table 
II). No difference was observed between t reatments  a t  
either temperature of exposure. 

No a t tempt  was made to correlate the weight of the 
livers at  autopsy and rate of recovery of 14COv In cold- 
exposed animals, the liver weight of the partially hepa- 
tectomized rats was significantly (P  < 0.01) below tha t  
of the control groups. Rats  exposed to cold lost weight, 
whereas all groups a t  room temperature gained in weight. 
Hepatec tomy had no significant effect on body weight 
(Table t I I ) .  

Discussion. I t  is known tha t  the increased capacity of 
the cold-exposed ra t  to produce heat  is reflected in an 
elevated in vi tro oxygen consumption of certain tissues 
such as the liver 1-3. However,  WEISS has shown that  the 
various tissues of the body do not acclimatize at  the same 
rate. The liver seems to be the first tissue to increase its 
rate of oxygen consumption, al though skeletal muscles 
also increased their oxygen consumption through shiver- 
ing. 

In the present experiment  exposure of rats to acute 
cold resulted in an elevated metabolism of ethyl alcohol. 
This was particularly pronounced during the first 3 h 
when the greatest portion of the alcohol was metabolized ; 
but  the relative metabolism of alcohol, as measured by 
the specific act ivi ty of 14CO2, was depressed in all groups 
of animals exposed to cold. Wmss  and Moss ~ reported 
tha t  cold environment does not  interfere with the rat ' s  
ability to regenerate the liver mass. This was confirmed 
in the present experiment. 

PETERS, KRIJNEN and McEWEN 11 found tha t  weight 
regeneration of the liver was almost complete 4-6 days 
after hepatectomy. Further,  the act ivi ty  of the regenerated 
liver, as measured by reduction in pentobarbital  induced 
sleeping t ime had returned to normal by the seventh to 
ninth day following hepatectomy. FouTs, DIXON and 
SHULTICE 1, found tha t  act ivi ty of several drug metabo- 
lizing enzymes in the rat  liver returned to normal in 4-10 
days after partial hepatectomy. In the present experi- 
ment, while liver weight regeneration in the hepatecto- 
mized animals was not complete at  termination on the 
eighth post-operative day, the act ivi ty  of the alcohol 
detoxification system, as measured by recovery of ex- 
haled x4CO, derived from labelled ethanol, did not  differ 
significantly from the sham-operated and non-operated 
control animals. Regerieration of liver mass and act ivi ty  
were not  adversely affected by acute exposure to cold. 

The increased metabolism of alcohol by the liver of 
cold-exposed rats might  be a measure of the increased 
over-all metabolic rate of this organ; it metabolized all 
substrates more rapidly, including alcohol. However, when 
the contribution of alcohol to the general metabolism of 
the whole animal is determined (specific activity), i t  is 
decreased as compared to room temperature controls. 
This would confirm the conclusion of other workers, to 
the effect tha t  tissues other than the liver contribute 
little to the metabolism of alcohol ~. 

Rdsumd. Le taux de conversion de 14C de l 'alcoot au 
x4COa respiratoire aussi bien que I 'activit6 sp6cifique du 
x4CO2 rut different entre des rats part iel lement h6patecto- 
mis6s, des op6r6s ~ blanc et  des t6moins absolus exposes 
au froid et leurs t6moins maintenus ~ la temp6rature du 
laboratoire. Toutefois, aucune diff6rence ne fur observ6e 

l 'int6rieur m~me des groupes expos6s au froid, ni chez 
ceux maintenus ~ la temp6rature du laboratoire. 
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