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tho(p) bonds, the ring involved may be forced into the 
boat conformation. 

Accord ing  to  t he  above  rules the  six p e r h y d r o p h e n a n -  
.threnes h a v e  the  fo l lowing order  of s t ab i l i ty  : I I I  e [4(e)] > 
I I I b  and I I I d  [3(e), l (p) ]  > I I I c  [2(e), 2(p)] > I I I a  
[2(e), 2 me ta (p ) ] ;  and  III/[4(e--b)] < I I I b  and  I I I d .  

(el re) (e I let 
IVa  IVb 

{p) {¢) (el {el 
IVc IVd IVe 

S imi la r  analysis  of t he  p e r h y d r o a n t h r a c e n e s  leads  to  
the  fo l lowing order  of s t ab i l i t y :  I V a  [4(e)] > I V b  [3(e). 
l (p)]  > I V d  [2(e), 2(p)] > I V e  [2(e), 2 meta(p) ]  ; and  IV¢  
[4(e--b)] < IVb .  There fo re  t h a t  i somer ,  m. p. 90 °, which  
is f o rmed  f rom I V e  or  I V b  by  the  ac t ion  of a l u m i n i u m  
chlor ide  t p r o b a b l y  corresponds  to  I V a ,  and  the  fo rm I V  c 
wh ich  was sugges ted  by  CooK, McGINNIS and MITCHELL l 
as a possible,  a l t hough  less probable ,  a l t e r n a t i v e  because  
it  also con ta ins  t w o  t rans  fused r ing sys tems,  can  be 
excluded.  Ti le  b o a t - b o a t - b o a t  c o n f o r m a t i o n  of I V e  (m. p. 
61 ° ) sugges ted  by  these  au tho r s  m i g h t  indeed  be less 
s tab le  t h a n  t h e  cha i r - cha i r - cha i r  fo rm in spi te  of  the  
2 m e t a  (p) subs t i t uen t s  r equ i r ed  b y  the  la t te r .  

Zusammen[assung 
A u s g e h e n d  y o n  neue ren  A n s c h a u u n g e n  fiber die S ta-  

b i l i t£ t  ve r s ch i edene r  K o n s t e l l a t i o n e n  (conformat ions)  
monozyk l i s che r  R i n g v e r b i n d u n g e n  w u r d e n  die Verh£1t- 
nisse bei  p e r h y d r i e r t e n  po lyzyk l i s chen  V e r b i n d u n g e n  
d i sku t ie r t .  D a r a u s  k o n n t e n  gewisse Rege ln  f iber  die 
r e l a t ive  S tab i l i t £ t  der  e inze lnen  S te reo i someren  abgelei-  
t e t  werden.  

1 j .  W. COOK, N. A. McGINNIS, and S. MITCHELL, J. Chem. Soc. 
1944, 286. 

E f f e c t  o f  U r e t h a n e  on the  I n c o r p o r a t i o n  of  C 14 

into  A n i m a l  T i s s u e  

B y  G. HEVESY, R.  RUYSSEN, a n d  M. L.  BEECKMANS 1 

F r o m  previous  exper iments  i t  is known t h a t  adminis t ra -  
t ion of u re thane  enhances  the  incorpora t ion  of C t4 in to  
mos t  t issue f ract ions  of the  mouse  af ter  in jec t ion  of labeled 
ace ta te  ~. The  present  paper  deals w i t h  the  effect  of ure- 
thane  on the  incorpora t ion  of C 14 into  phosphat ides ,  chol- 
esterol,  and o the r  t issue f ract ions  of var ious  organs of the  
m o u s e .  

Experimental 
In  each  expe r imen t  t w o  groups of 10 to  15 adu l t  mice  

of nea r ly  equa l  we igh t  (20 g) were  used. I n t o  all  an imals  
was in jec ted  in t r ape r i tonea l ly  0.2 ml of sod ium chlor ide 
solut ion con ta in ing  a b o u t  0-2 mg  sod ium ace ta t e  labeled  
in t he  ca rhoxy l  group*. 

Af te r  f ive  minu tes  t he  u re thane  group was in jec ted  
in t raper i tonea l ly  wi th  0.15 ml  of a 20 % aqueous  u re thane  

1 Institute for Research in Organic Chemistry, University of 
Stockholm, and Pharmaceutical Institute, University of Gent. 

2 G. HEVESY, Nature 164, 1007 (1949), 
3 We are much indebted to Dr. Loos for preparing the labeled 

acetate. 

solut ion,  while t h e  control  group rece ived  0.15 ml of a 
physiological  sal t  solution.  The  animals  were kil led a t  
d i f ferent  t imes.  

The  same organs  f rom each group were combined  and 
frozen in solid COy A small  f rac t ion was d i rec t ly  dr ied  a t  
70°C and  measured  as t o t a l  t issue. 

The  ground organs  were e x t r a c t e d  wi th  a boi l ing mix-  
ture  of e ther -a lcohol  1[3 for 3 hours.  The  residue was 
washed r epea t ed ly  wi th  water ,  t hen  t r e a t ed  twice  for 10 
minu tes  a t  90 ° C wi th  a 5 % aqueous  solut ion of t r ichloro-  
acet ic  acid, the  proteins  being thorough ly  r insed ~ i t h  wa te r  
a f te r  each  t r e a t m e n t ;  t h e y  were  t h e n  dr ied  b y  washing  
wi th  alcohol  and  e ther .  
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Fig. 1. - Effect of urethane on the incorporation of C 14 into tissue 
phosphatides. Mice killed 100 minutes after injection of NaCH~CI~OO. 

The  e ther-a lcohol  solut ion was evapo ra t ed  and the  
residue ex t r ac t ed  wi th  pe t ro leum-e ther .  Af te r  evapora t ion  
of the  pe t ro leum-e the r  the  to ta l  fats  remained.  T h e y  were  
pur i f ied f rom urea  and  o the r  impur i t i e s  according  to  the  
procedure  proposed  by  FOLCH a n d  VAN SLYKE 1. This  pro- 
cedure  involves  t he  loss of  some of the  phosphat ides .  

I n  o rder  to ob ta in  the  phosphat ides ,  t he  to ta l  fats  were 
dissolved in pe t ro l eum-e the r  and p rec ip i t a t ed  wi th  twice  
t he  a m o u n t  of cold ace tone  and  5 drops of an  alcoholic  
solut ion of 4-5% MgCI~, p rec ip i t a t ion  being comple t ed  
when  the  p repara t ion  had  s tood for 2 hours  in t he  refr iger-  
ator .  The  phospha t ides  were centr i fuged.  The  prec ip i ta te ,  
dissolved in pe t ro leum-e ther ,  was p rec ip i t a t ed  again  in 
t he  same  way.  Af t e r  cen t r i fuga t ion  the  p rec ip i t a t e  was 
dissolved in pe t ro l eum-e the r  and  the  MgCI~ r e m o v e d  by  
repea ted ly  wash ingwi th  dist i l led water .  Af t e r  evapora t ion  
of t he  pe t ro l eum-e the r  t he  phospha t ides  remained.  

1 J .  FOLCH and D. D. v a n  SLYK•, Proc. Soc. Exp. Biol. and 
Med. 41,514 (1939). 
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T h e  s u p e r n a t a n t s  f rom t h e  p r e c i p i t a t i o n  of t h e  p h o s p h a -  
t ides  were  c o m b i n e d  a n d  e v a p o r a t e d .  T he  res idue  was  
sapon i f i ed  b y  bo i l ing  for 8 hou r s  w i t h  10 ml  of an  aqueous  
so lu t ion  of 40 % K O H  a n d  20 cmz alcohol.  Af te r  saponi f i -  
c a t i o n  t h e  so lu t ion  was  e x t r a c t e d  severa l  t i m e s  w i t h  pe-  
t r o l e u m - e t h e r .  T h e  pe t ro leu  m - e t h e r  so lu t ion ,  c o n c e n t r a t e d  
to  a sma l l  vo lume ,  was  t r e a t e d  w i t h  twice  i ts  v o l u m e  of a 
0 .5% so lu t ion  of d ig i t on in  in 80 % alcohol .  T h e  q u a n t i t y  
of d ig i ton in  a d d e d  was  a b o u t  5 × t h e  a m o u n t  of choles te ro l  
p resen t .  T h e  p r e c i p i t a t e d  choles te ro l  d ig i t on in  was  w a s h e d  
once  w i t h  80 % alcohol  to  e l i m i n a t e  t he  excess  of d ig i ton in ,  
w i t h  a m i x t u r e  of a c e t o n - e t h e r  (1 : 2) a n d  f i n a l l y w i t h  e the r ,  
a n d  dr ied  a t  37°C. T h e  r a d i o a c t i v i t y  of t h e  d r y  t issue,  
f a t  a n d  p r o t e i n  s amples  was  m e a s u r e d  w i t h o u t  c o n v e r t i n g  
t h e  s amp le s  i n to  b a r i u m  c a r b o n a t e .  

Results and Discussion 
A d m i n i s t r a t i o n  of u r e t h a n e  to  fed mice  (which  ob t a ined ,  

however ,  no  food a f t e r  i n j e c t i o n  of labe led  ace ta te )  in-  
creases  m a r k e d l y  t h e  i n c o r p o r a t i o n  of C 14 i n to  t h e  phos -  
p h a t i d e s  of t he  l iver,  i n t e s t i n a l  mucosa ,  muscles ,  a n d  
b r a i n .  T h e  m o s t  p r o n o u n c e d  ef fec t  is s h o w n  b y  t h e  
musc le  p h o s p h a t i d e s ,  as a p p e a r s  f r o m  f igure  1. A m u c h  
less p r o n o u n c e d  effect  is e x h i b i t e d  b y  t h e  r aw  p r o t e i n  
f r ac t ions  (cf. f igure  2). H a r d l y  a n y  d i f ference  can  be  ob-  
s e rved  b e t w e e n  t h e  C 14 u p t a k e  of t he  l iver  p ro t e in s  of t h e  
u r e t h a n i z e d  a n d  t h a t  of t he  con t ro l  mice.  I n c o r p o r a t i o n  
of C 14 i n to  t he  l iver  cho les te ro l  was  f o u n d  to  be inc reased  
b y  67 % a n d  i n t o  t he  i n t e s t i n a l  cho les te ro l  b y  as m u c h  as  
290 %. T h e  b ra in  p ro t e in s  of t h e  u r e t h a n i z e d  a n i m a l  show 
a s l igh t ly  lower  C ~4 c o n t e n t  t h a n  t hose  of t he  cont ro l s .  T h e  
mice  were  k i l led  100 m i n u t e s  a f t e r  i n j e c t i o n  of t he  l abe led  
ace t a t e ,  w h i c h  t o o k  p lace  5 m i n u t e s  before  t he  a d m i n i s -  
t r a t i o n  of u r e t h a n e .  
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Fig. 2. - Effect of urethane in the incorporation of C 14 into tissue 
proteins. Mice killed 100 minutes after injection of NaCH~C14OO. 

I n  a n o t h e r  se t  of e x p e r i m e n t s  t h e  e f fec t  of u r e t h a n e  on  
the  i n c o r p o r a t i o n  of C 14 i n t o  t h e  t o t a l  t i ssue ,  t h e  t o t a l  fats ,  
t h e  r aw  p r o t e i n s  was  i nves t i ga t ed .  T h e  mice  were  k i l led  
110 m i n u t e s  a f t e r  i n j e c t i o n  of t h e  l abe led  ace t a t e .  I n  all  
f r ac t ions  i nves t i ga t ed ,  u r e t h a n e  a d m i n i s t r a t i o n  e n h a n c e d  
t h e  i n c o r p o r a t i o n  of C 14, t h o u g h  t h e  ef fec t  is m a r k e d l y  
less p r o n o u n c e d  in  m o s t  of t h e  p r o t e i n  f r ac t ions  (see 
f igures  3, 4, a n d  5). 

I n  a t h i r d  set  of e x p e r i m e n t s ,  in  w h i c h  t he  a n i m a l s  were 
k i l led  41/2 hou r s  a f t e r  i n j e c t i o n  of ace t a t e ,  a d m i n i s t r a t i o n  
of u r e t h a u e  inc reased  t h e  i n c o r p o r a t i o n  of C 14 i n t o  al l  

f r ac t ions  (see f igures  6 ,7 ,and 8) ~. T h e  inc rease  was  marked-  
ly less p r o n o u n c e d  in p r o t e i n  t h a n  in  t h e  f a t t y  f ract ions  
of t he  l iver  a n d  i n t e s t i n a l  mucosa .  

W h e n  p r o d u c i n g  labe led  choles te ro l  a n d  n u m e r o u s  o ther  
labe led  c o m p o u n d s  b y  b iosyn thes i s ,  a d m i n i s t r a t i o n  of 
u r e t h a n e  m a y  t h u s  r e su l t  in  a n  app rec i ab l e  increase  in the  
specif ic  a c t i v i t y  of t h e  p r o d u c t  ob t a ined .  
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Fig. 3. - Effect of urethane on the incorporation of C 14 into dry 

tissue. Mice killed 110 minutes after injection of NaCHaCz4OO. 

LIYER 

INTEST 
MLICO$# 

i 

CONTROL LIRETHIINE 

D @  

Md£CLES 

KION£Y8 

BRRIN 

Fig. 4. - Effect of urethane on the incorporation of C x4 into total fat. 
Mice killed 110 minutes after injection of NaCHsC14OO. 

I n  a n o t h e r  e x p e r i m e n t  t h e  mice  were  k i l led  15 minu t e s  
a f t e r  i n j ec t ion  of ace t a t e ,  r e sped t ive ly  20 m i n u t e s  a f te r  
i n j ec t ion  of u r e t h a n e .  I n  t h i s  e x p e r i m e n t ,  a d m i n i s t r a t i o n  
of u r e t h a n e  r e su l t ed  in  a decreased  C 14 u p t a k e  b y  the  ure- 
t h a n e - t r e a t e d  mice  in t h e  t o t a l  f a t s  of t h e  o rgans  invest i -  
ga ted ,  e x c e p t  in  t h e  case of t h e  i n t e s t i n a l  mucosa .  This  
resu l t  agrees  w i t h  ou r  expec t a t i on .  I n  t h e  ea r ly  s tage of 
t he  e x p e r i m e n t  a dec reased  m e t a b o l i c  r a t e  leads  to  a de- 
c reased  i n c o r p o r a t i o n  of C 1~, whi le  la ter ,  w h e n  t he  speci- 
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fic a c t i v i t y  of t h e  C x* of t he  t i ssue  f a t  decreases  (some of 
the  labeled molecules  be ing n o w  renewed  in a less ac t ive  
medium)  t h e  oppos i t e  t akes  place.  
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Fig. 5. - Effect of urethane on the incorporation of C x4 into tissue 
proteins. Mice killed 110 minutes after injection of NaCH3C1400. 

A decreased  r a t e  of i nco rpo ra t ion  of C t4 was  also found  
in t h e  case of t he  s lower me tabo l i s ing  c o m p o u n d  in t he  
ear l ies t  s tage  of t h e  e x p e r i m e n t ,  while  an increased  ra te  
was obse rved  in a la te r  phase  when  the  specific ac t iv i ty  of 
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Fig. 6. - Effect of urethane on the incorporation of C x4 into dry 
tissue. Mice killed 4-5 hours after injection of NaCH3ClaOO. 

t h e  exha led  CO S was  c o m p a r e d  a f t e r  in jec t ion  of labeled 
ace t a t e  and  succ ina te  1, and  f u r t h e r m o r e  in the  s t u d y  of 
the  effect  of d in i t ro  c o m p o u n d s  on fa t  m e t a b o l i s m  S. Succi- 
na t e  is me tabo l i s ed  a t  a s lower ra te  t h a n  ace t a t e ;  2.3 dini- 
t r opheno l  a n d  s imilar  compounds ,  w h e n  p rope r ly  dosed,  
increase  t h e  me tabo l i c  ra te .  

As seen  in t ab le  I I ,  t he  C 14 c o n t e n t  of the  p ro t e in  frac- 
t ion,  is, however ,  no t  d imin i shed  in t he  u r e t h a n e - i n j e c t e d  
mouse  in the  15 m i n u t e s  expe r imen t .  

t R. G. GOULD, F. M. SINEX, I. N. ROSENBERG, A. K. SOLOMON, 
and A. ]3. HASTINGS, J. Biol. Chem. 177, ~295 (1949). 

2 M. L. BEECKMA~S, H. CASTER, and G. HEVESY, Arch. Int. 
Pharmacodyn. Th6rap 86, 33 (1951). 
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Fig. 7. - Effect of urethane on the incorporation of C I¢ into total fat. 

Mice killed 4.5 hours after injection of NaCHaC14OO. 
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Fig. 8. - E f f ec t  of  urethane  on the  iucorporat ion of  C 14 into  t issue 
proteins.  Mice ki l led 4.5 hours after  in jec t ion  of NaCH3CI*OO. 

Table I 
Effect of Urethane on tile Incorporation of C 14 into Total Fats of 
Organs. Mice killed 15 nfinutes after intraperitoneal injection of 

NaCHsC14OO 

Organ 

Liver 
Intest inalmucosa 
Brain 
Muscles 

Relative C x4 con- 
tent of the organ 
fat of controls. 

204 (1005) 
100 (493) 

9-1 (45) 
8-4 (42) 

Percentage change in 
C 14 incorporation due 
to urethane adminis- 

tration 

- 9"9 
+ 13"5 
- 6"8 
- 17"5 

50 mg  of to ta l  fats  of in t e s t ina l  mu c o s a  con ta in  0,29% 
of t he  172,000 coun t s  of C 14 in j ec t ed  in to  a mouse  weighing 
18 g. The  f igures  in pa ren thes i s  ind ica te  t h e  n u m b e r  of 
coun t  s pe r  minu te .  
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Table I I  
Effect of Urethane on the Incorporation of C x~ into the Raw Proteins 

of Organs 

Organ 

Liver 
In tes t inalmucosa  
Brain 
Muscles 

Relative C 14 con- Percentage change in 
C x4 incorporation due 

tent of the organs to' urethane adminis- 
of controls tration 

37.4 (195) 
100 (522 )  

28 (12.3)  
11.7 (27.9)  

+11  
+25  
+ 7.3 
+ 4.3 

50 m g  of i n t e s t i n a l  m u c o s a  p r o t e i n s  c o n t a i n  0-33 % of t he  
172,000 c o u n t s  i n j e c t e d  i n t o  a m o u s e  we igh ing  18 g. T h e  
i n t e s t i n e  is t h e  on ly  o r g a n  i n v e s t i g a t e d  in  w h i c h  t h e  pro-  
t e i n  f r a c t i o n  t a k e s  u p  m o r e  C ~4 t h a n  does  t he  f a t  f rac t ion .  
B r a i n  fa t s  t a k e  up  a l m o s t  4 t i m e s  more  C 14 t h a n  do  b r a i n  
p ro te ins .  

W e  i n v e s t i g a t e d  also t h e  effect  of u r e t h a n e  o n  t h e  in-  
c o r p o r a t i o n  of C 14 i n to  t i ssue  f r ac t ions  of mice  w h i c h  were  
s t a r v e d  19-24 h o u r s  p r io r  to  t h e  a d m i n i s t r a t i o n  of l abe led  
ace t a t e .  I n  t he se  e x p e r i m e n t s  t h e  ef fec t  of u r e t h a n e  was  
b o t h  less p r o n o u n c e d  a n d  less un i fo rm.  

D i f f e r e n t  e x p l a n a t i o n s  c a n  b e  p u t  f o r w a r d  for  t h e  en-  
h a n c e d  C 1~ u p t a k e  b y  t i s sue  f r a c t i o n s  u n d e r  the" a c t i o n  of 
u r e t h a n e .  L e t  us, for  e x a m p l e ,  cons ide r  t h e  i n c o r p o r a t i o n  
of C 14 i n t o  t h e  l i ve r  fats ,  t h e  C 14 c o n t e n t  of w h i c h  is in  ou r  
e x p e r i m e n t s  l a rge lydue  to  t he  presence  of labeled  f a t t yac id s .  

A b o u t  t/4 of t h e  l ive r  f a t t y  a c i d s w a s  found  ~ to  be  f o r m e d  
f rom ace t a t e ,  3/4 b e i n g  b u i l t  u p  f r o m  o t h e r  precursors .  
Shou ld  u r e t h a n e  i n t e r f e r e  w i t h  t h e  f o r m a t i o n  of f a t t y  
ac id  f rom t h e  l a s t  m e n t i o n e d  i n a c t i v e  or  s l igh t ly  a c t i v e  
precursors ,  t h e  f a t t y  ac ids  in  t h e  u r e t h a n e  t r e a t e d  m o u s e  
would  be  b u i l t  up  m a i n l y  f r o m  a c t i v e  a c e t a t e  a n d  corre-  
s p o n d i n g l y  w o u l d  c o n t a i n  m o r e  C .4 t h a n  t h e  f a t t y  ac ids  
of t h e  con t ro l s .  

O x y g e n  c o n s u m p t i o n  is d i m i n i s h e d  b y  u r e t h a n e  ad -  
m i n i s t r a t i o n .  I n  t h e  g u i n e a  p ig  70-130  m i n u t e s  a f t e r  in-  
j e c t i o n  of 1-4 g u r e t h a n e  pe r  kg  b o d y  weight ,  k dose s imi la r  
to  ours,  o x y g e n  c o n s u m p t i o n  was  f o u n d  to  be  r e d u c e d  b y  
7.1 4- 1.6%* only.  Me tabo l i c  c h a n g e s  p r o d u c e d  b y  a re -  
t h a n e  a d m i n i s t r a t i o n  are  i n d i c a t e d  more  m a r k e d l y  b y  
to l lowing t h e  r a t e  of i n c o r p o r a t i o n  of C 14 i n t o  f a t t y  acids  
t h a n  b y  m e a s u r e m e n t s  of o x y g e n - c o n s u m p t t o n .  

I n  t h e  g r a s s h o p e r  e m b r y o  60 % of t he  t o t a l  r e s p i r a t i o n  
was  f o u n d  to  be  sens i t i ve  to  u r e t h a n e  3. 

A n o t h e r  poss ib le  e x p l a n a t i o n  of t h e  e n h a n c e d  incorpo-  
r a t i o n  of C~ 4 i n t o  t h e  u r e t h a n e - t r e a t e d  a n i m a l i s  t h e  follow- 
ing.  As  s h o w n  b y  BLOCH a n d  RITTENBERG 4 a d m i n i s t e r e d  
l abe led  a c e t a t e  is s t r o n g l y  d i l u t e d  b y  e n d o g e n o u s  (in ex-  
p e r i m e n t s  of  s h o r t  d u r a t i o n  a l m o s t  inac t ive )  ace t a t e .  T h e y  
f o u n d  t h a t  in 300 g r a t  35 m M  a c e t a t e  is p r o d u c e d  pe r  day .  
W e  c a n  t h u s  e x p e c t  t h e  da i ly  p r o d u c t i o n  of e n d o g e n o u s  
a c e t a t e  b y  a 20 g mouse  to  be  2 m M  or s o m e w h a t  more  in  
v iew of t h e  more  r ap id  m e t a b o l i s m  in  t h e  mouse .  T h e  in-  
j ec ted  a c t i v e  a c e t a t e  is t h u s  s t r o n g l y  d i l u t ed  b y  i n a c t i v e  
e n d o g e n o u s  a c e t a t e  in  t h e  b o d y  fluids, a n d  s imi la r  consider-  
a t i o n s  m a y  a p p l y  to  t h e  d e g r a d a t i o n  p r o d u c t s  of ace ta t e .  

S h o u l d  t h e  a d m i n i s t r a t i o n  of u r e t h a n e  r e su l t  in  t h e  
r e d u c t i o n  of t h e  ca t abo l i c  r a t e  of f a t t y  ac ids  or  of p r o t e i n s  
a n d  c a r b o h y d r a t e s ,  t h e  c a t a b o l i s m  of  w h i c h  leads  to  t h e  
f o r m a t i o n  of a c e t a t e  as  well ,  t h e  r a d i o a c t i v e  a c e t a t e  wou ld  

x K. BLOC~ and D. RIrTI~NI3ERG, J. Biol. Chem. 159 45 (1945). - 
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441 (1950). - A. PulL, 14. BLOCH, and H. S. ASKER, J. Biol. Chem. 
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b e c o m e  less d i l u t ed  b y  e n d o g e n o u s  a c e t a t e  in  t h e  u r e than -  
ized m o u s e  t h a n  i n  t h e  cont ro ls ,  a n d  t h e  specif ic  ac t iv i ty  
of t h e  a c e t a t e  w o u l d  b e  h i g h e r  in  t h e  f i r s t  m e n t i o n e d  ani-  
mal .  I f  t h e  ra te  of  f o r m a t i o n  of f a t t y  ac ids  is n o t  inf luenced,  
or  i n f luenced  to  a m i n o r  e x t e n t  only,  b y  t h e  presence  of 
u r e t h a n e ,  t he  f o r m a t i o n  of t he  s a m e  a m o u n t  of f a t t y  acids 
in  t he  u r e t h a n i z e d  ar~imal will lead  to  a l a rge r  C 14 con ten t .  
Th i s  wi l l  be  due  to  t he  h i g h e r  a c t i v i t y  level  of t h e  precursor  
in t h e  u r e t h a n e  in j ec t ed  mouse .  

U n d e r  phys io log ica l  cond i t i ons  t h e  a m o u n t  of f a t t y  
ac id  fo rmed  co r r e sponds  a p p r o x i m a t e l y  to  t he  a m o u n t  
s i m u l t a n e o u s l y  ca t abo l i zed .  Th i s  is no t  necessar i ly  the  
case in  t h e  mouse  i n j e c t e d  w i t h  u r e t h a n e .  

Cons ider ing  f a t  m e t a b o l i s m  of t h e  ca rcass  only ,  P m L  
a n d  assoc. 1 a r r i v e  a t  t h e  r e s u l t  t h a t  a 300 g ra t ,  h a v i n g  a 
f a t t y  ac id  c o n t e n t  of 20 g, w h i c h  is t u r n e d  ove r  w i t h  a hal f  
t i m e  of 18 days ,  p roduces  22 m M  of ace t ic  ac id  pe r  day.  
T h u s  f rom th i s  source  a lone  a b o u t  ~/s of t h e  da i ly  f a t t y  
acid p r o d u c t i o n  of 35 m M  is a l r e ady  covered .  Shou ld  the  
p resence  of u r e t h a n e  r educe  carcass  f a t t y  ac id  m e t a b o l i s m  
b y  ha l f  of i t s  n o r m a l  v a l u e  w i t h o u t  i n f luenc ing  t h e  r a t e  of 
f o r m a t i o n  of f a t t y  acids,  t h i s  would  lead to  a n  increase  of 
0.13 p e r c e n t  on ly  in £he f a t t y  ac id  c o n t e n t  of t h e  carcass 
in  t h e  course  of t h e  e x p e r i m e n t  t a k i n g  100 minu t e s .  Sim- 
u l t a n e o u s l y  t h e  specif ic  a c t i v i t y  of t h e  a c e t a t e  of the  
u r e t h a n e - i n j e c t e d  m o u s e  wou ld  inc rease  to  a b o u t  twice  
t h e  v a l u e  f o u n d  in  n o r m a l  an imal s ,  w h i c h  in  t u r n  would  
lead  to  a l a rger  i n c o r p o r a t i o n  of C 1. i n t o  t he  f a t t y  acids of 
t h e  u r e t h a n e  i n j e c t e d  mouse .  

I n  e x p e r i m e n t s  of s h o r t  d u r a t i o n ,  n o t  o n l y  c a t a b o l i s m  
of f a t t y  acids,  b u t  also of p ro t e in s  a n d  c a r b o h y d r a t e s ,  
leads  to  t h e  f o r m a t i o n  of p rac t i ca l ly  i n a c t i v e  ace t ic  acid, 
a n d  a n  i n t e r f e r ence  w i t h  these  processes  wou ld  also cause 
a r e d u c e d  d i lu t ion  of t h e  l abe led  a c e t a t e  b y  i n a c t i v e  endo-  
genous  a c e t a t e  a n d  t h u s  also a h i g h e r  a c e t a t e  a c t i v i t y  level. 

A d i l u t i on  process  of t h e  a b o v e  m e n t i o n e d  t y p e  can,  
however ,  n o t  be  t h e  on ly  e x p l a n a t i o n  of t h e  dif ference 
f o u n d  in  t h e  C 14 c o n t e n t  of t h e  f r ac t ions  of u r e t h a n e  t r e a t -  
ed  a n d  c o n t r o l  mice ,  as  t h e  C 1. c o n t e n t  of p r o t e i n s  is 
m u c h  less i n f luenced  t h a n  t h a t  of t h e  f a t t y  c o m p o n e n t s .  
U r e t h a n e ,  w h i c h  is k n o w n  la rge ly  to  a t t a c k  d e h y d r o g e n -  
ases, p r e s u m a b l y  i n t e r f e r e s w i t h  d i f f e ren t  m e t a b o l i c  steps.  
B y  m a k i n g  use  of RITTENBERG'S a n d  BLOCH'S * ace ty lphe -  
n y l a m i n o b u t y r i c  ac id  m e t h o d  i t  shou ld  be  poss ible  to  
decide  w h e t h e r  t h e  C 14 level  of t h e  b o d y  a c e t a t e  of the  
m o u s e  is i n f luenced  b y  a d m i n i s t r a t i o n  of u r e t h a n e ,  and  
to  w h a t  e x t e n t .  

A f t e r  t h e  lapse  of 100 m i n u t e s  t h e C ~ 4 c o n t e n t  of choles- 
t e ro l  in  t h e  i n t e s t i n a l  m u c o s a  was  f o u n d  to  be  a b o u t  seven 
t i m e s  as a c t i v e  as t h a t  of t h e  l iver .  A s im i l a r  r e su l t  was 
r e c e n t l y  o b t a i n e d  b y  POPJAK a n d  BEEKI~IANS 3, w h o  found,  
in  e x p e r i m e n t s  t a k i n g  20 h o u r s  or  more ,  cho les t e ro l  ex- 
t r a c t e d  f rom the  sma l l  i n t e s t i n e  to  c o n t a i n  t h r e e  to  f ive 
t imes  more  C 1~ t h a n  cho les t e ro l  in  t he  l iver.  

I n  t h e  l iver,  however ,  a few m i n u t e s  a f t e r  t h e  b e g i n n i n g  
of t he  e x p e r i m e n t  we f ind t he  specif ic  a c t i v i t y  of choles- 
te ro l  to  be  m u c h  lower  t h a n  t he  co r r e spond ing  va lue  of 
t he  t o t a l  f a t t y  acids,  I n  e x p e r i m e n t s  of long  d u r a t i o n  the  
specif ic  a c t i v i t y  of cho les te ro l  was  found  to  be  m a r k e d l y  
h ighe r  t h a n  t h a t  of t h e  f a t t y  ac ids  ~. T h i s  d i f ference is 
p r e s u m a b l y  due  t o  t h e  p re sence  of a r ap id ly  renewed  
sma l l  f a t t y  ac id  f r ac t i on  in  t h e  l iver  5 w h i c h  is d e t e c t a b l e  
on ly  in  e x p e r i m e n t s  of s h o r t  d u r a t i o n .  
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