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some  a d v e r s e  e f fec t  due  to  s t r e p t o m y c i n ,  b u t  as t h e  
c o n c e n t r a t i o n  of P A S  in  t h e  m e d i u m  was  inc reased ,  t h e  
d e t r i m e n t a l  e f fec t  of s t r e p t o m y c i n  was  d i m i n i s h e d .  W h e n  
t h e  P A S  c o n c e n t r a t i o n  was  i nc r ea sed  to  levels  t h a t  in-  
h i b i t e d  g r o w t h  (250 × 10 - s  moles  or  m o r e  p e r  ml)  t h e  
e f fec t  of s t r e p t o m y c i n  was  r eve r sed  a n d  g r o w t h  of  t h e  
o r g a n i s m s  was  e n h a n c e d .  A t  t h e  h i g h e s t  c o n c e n t r a t i o n  
of P A S  (1000 × 10 - s  moles  pe r  ml),  g r o w t h  o c c u r r e d  
o n l y  in  a zone i m m e d i a t e l y  a r o u n d  t h e  c y l i n d e r s  f rom 
w h i c h  s t r e p t o m y c i n  was  d i f fus ing .  

These  r e su l t s  sugges t  t h a t  in  t h i s  s t r e p t o m y c i n - r e s i s t -  
a n t  s t r a i n  of E.  coIi t h e r e  is a n  a n t a g o n i s t i c  r e l a t i o n  
b e t w e e n  P A S  a n d  s t r e p t o m y c i n  a n d  t h a t  w h e n  t h e  con-  
c e n t r a t i o n  of P A S  is su f f i c i en t ly  h i g h  t o  p a r t i a l l y  or 
c o m p l e t e l y  b l o c k  some  process  e s sen t i a l  for  g r o w t h  of 
t h e  o r g a n i s m s ,  t h e  r e s i s t a n t  s t r a i n  is ab l e  to  m e t a b o l i z e  
s t r e p t o m y c i n  in  s u c h  a w a y  as  to  b y - p a s s  t h e  b l o c k e d  
r e a c t i o n .  R e s u l t s  o b t a i n e d  b y  p e r m i t t i n g  P A S  a n d  
s t r e p t o m y c i n  to  di f fuse  s i m u l t a n e o u s l y  f r o m  c y l i n d e r s  
p l aced  on  seeded  p l a t e s  w i t h  n o  P A S  in  t h e  m e d i u m  
ru led  o u t  t h e  pos s ib i l i t y  t h a t  e i t h e r  P A S  or  s t r e p t o m y c i n  
was  c h e m i c a l l y  i n a c t i v a t e d  w h e n  t h e  t w o  d r u g s  were  
mixed .  T h e  b i o c h e m i c a l  i m p l i c a t i o n s  of t h e s e  o b s e r v a -  
t i ons  co r r e l a t e  well  w i t h  t h e  r e su l t s  p u b l i s h e d  b y  MAS- 
SART ~ to  t h e  ef fec t  t h a t  s t r e p t o m y c i n ,  w h i c h  b y  i t se l f  
does  n o t  a f fec t  yeas t ,  m a y  re l ieve  t h e  i n h i b i t i o n  of 
r e s p i r a t i o n  c a u s e d  in t h a t  t e s t  o r g a n i s m  b y  t r y p a f l a v i n e  
or  o t h e r  agen t s .  I t  s h o u l d  be  r eca l l ed  t h a t  t h e  e f fec t  of  
s t r e p t o m y c i n  or  of P A S  d e p e n d s  m a r k e d l y  on  t h e  
p h y s i c o - c h e m i c a l  c o n d i t i o n s  p r e v a i l i n g  in  t h e  s o l u t i o n s  *, 
a n d  n o t a b l y  on  t h e  p r e sence  of c e r t a i n  c a t i o n s  or  a n i o n s  *. 
There fo re ,  f u r t h e r  i n t e r p r e t a t i o n  a n d  d e v e l o p m e n t  of 
ou r  r e su l t s  m a y  be  e x p e c t e d  f rom f u r t h e r  r e sea rch  on  t h e  
r e l a t i o n s h i p  b e t w e e n  p h y s i c o - c h e m i c a l  p h e n o m e n a  in 
so lu t i ons  of P A S  a n d  s t r e p t o m y c i n  a n d  t h e  r e sponses  
t h e y  el ic i t  in  t e s t  o rgan i sms .  

Our  r e su l t s  o b t a i n e d  in vitro w i t h  Escherichia coli 
p r o v i d e  e x p e r i m e n t a l  s u p p o r t  for  t h e  c l in ica l  v i ew t h a t  
P A S  t h e r a p y  s h o u l d  be  i n s t i t u t e d  c o n c o m i t a n t l y  w i t h  
s t r e p t o m y c i n  t h e r a p y  a n d  t h a t  c o m b i n e d  P A S - s t r e p t o -  
m y c i n  t h e r a p y  s h o u l d  n e v e r  be  s t a r t e d  a f t e r  p r e l i m i n a r y  
t r e a t m e n t  w i t h  s t r e p t o m y c i n  a lone  a. T h e  s a m e  c l in ica l  
p r e c a u t i o n  s eems  to  a p p l y  t o  o t h e r  d iseases  t h a t  a re  
a m e n a b l e  to  s t r e p t o m y c i n  t h e r a p y .  

We wish to acknowledge the courtesy of the following firms 
which supplied streptomycin and/or para-aminosalieylic acid for this 
work: Barnes-Hind Laboratories, San Francisco, California; Cutter 
Laboratories, Berkeley, California; Heyden Chemical Corp., Prince- 
ton, New Jersey; Merck and Co., Rahway, New Jersey; Chas. Pfizer 
and Co., Brooklyn, New York. 
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Zusammen[assung  

E i n  gegen  S t r e p t o m y c i n  e m p f i n d l i c h e r  S t a m m  yon  
Escherichia coli k a n n  d u r c h  t / ig l iches  m e h r f a c h e s  l~lber- 
i m p f e n  in  e ine N~ihr l6sung m i t  s t e i g e n d e m  G e h k l t  a n  
A n t i b i o t i k u m  g e g e n t i b e r  S t r e p t o m y c i n  r e s i s t e n t  ge- 
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m a c h t  w e r d e n .  Diese r  S t a m m  wl ichs t  -- w e n n  geniigend 
Zei t  ge lassen  w i rd  - in e ine r  L6sung ,  die 300mg 
S t r e p t o m y c i n  p ro  L i t e r  e n t h ~ l t .  E r  ze ig t  a u c h  normales 
W a c h s t u m  in A g a r  o h n e  S t r e p t o m y c i n  u n d  im gteichen 
Med ium,  da s  0 bis  100 x 10 - s  Mole p-Aminosal izyls / ture  
p e r  c m  3 en th / i l t .  Die  B a k t e r i e n  w a c h s e n  h i n g e g e n  nicht 
bei  e ine r  K o n z e n t r a t i o n  v o n  1000 × 10 - s  Mole P A S  pro 
cm s, w e n n  n i c h t  S t r e p t o m y c i n  h i n z u g e f i i g t  wird.  In 
d ie sem Fa l l  s c h e i n t  S t r e p t o m y c i n  die w a c h s t u m s h e m -  
m e n d e  W i r k u n g  groBer  P A S - K o n z e n t r a t i o n e n  zu neu- 
t ra l i s ie ren .  

The  Colchic ine- l ike  Act ion  of an Acridine 
Der ivat ive  

A c r i d i n e  d e r i v a t i v e s  h a v e  b e e n  k n o w n  as mitotic 
po i sons  for  m a n y  y e a r s : .  I n  t h e s e  l a s t  y e a r s  t h e y  were 
i n v e s t i g a t e d  ch ie f ly  as  b a c t e r i o s t a t i c  a n d  bacter ic idal  
s u b s t a n c e s .  R e c e n t l y  we f ind  a n  i m p o r t a n t  p a p e r  of 
I. LASNITZKI a n d  j .  H. WILKINSON 2, w h o  inves t iga ted  
t h e  a c t i o n  of some  a m i n o - a c r i d i n e s  on  t h e  g r o w t h  of 
ch i ck  f i b r o b l a s t s :  all  s u c h  ac r id ine  d e r i v a t i v e s  caused 
d i s t u r b a n c e  of o u t g r o w t h  a n d  (or) r e d u c t i o n  of mitoses. 
A t  t h e  h i g h e r  c o n c e n t r a t i o n s  r o u n d i n g  a n d  vacuol isa t ion  
of nuc leo l i  a n d  v a c u o l i s a t i o n  of t h e  c y t o p l a s m  could be 
o b s e r v e d .  Cells were  p r e v e n t e d  f r o m  e n t e r i n g  i n t o  divi- 
s ion,  b u t  t h e r e  was  n o  i n t e r f e r e n c e  w i t h  t h e  actual 
p rocess  of d iv i s ion ,  in  c o n t r a s t  to  co lch ic ine .  Therefore 
a b n o r m a l  m i to se s  were  n o t  found .  

I t  s e e m e d  i n t e r e s t i n g  t o  s t u d y  t h e  a c t i o n  on  tissue 
c u l t u r e s  of a n  ac r id ine  d e r i v a t i v e  t h a t  b e a r s  a long  side- 
c h a i n  a n d  h a s  b e e n  a l r e a d y  i n t r o d u c e d  as A t e b r i n  into 
h u m a n  t h e r a p y ,  p rec i se ly  w i t h  t h e  a i m  of p r e v e n t i n g  the 
m u l t i p l i c a t i o n  of a n  a n i m a l  cell, t h e  ma l a r i a -p l a smod ium,  
whose  m e t a b o l i s m  r e s e m b l e s  v e r y  c losely  t h a t  of the 
cells of h i g h  v e r t e b r a t e s  3. I t  m a y  be  i m p o r t a n t  to 
a s c e r t a i n  w h e t h e r  t h e  t ong  s i d e - c h a i n  modi f i e s  t h e  cari0- 
t rop ic  a c t i v i t y  of such  c o m p o u n d s  in some  way.  

W e  used  t h e  i t a l i a n  p r e p a r a t i o n  I tMchina (Farmita l ia) .  
S t r u c t u r a l  f o r m u l a :  

HaC-- CFt-- CH 2 -- CH 2 -  CHa -- N (  C~H5 
I \CzH5 
NH 
I 

q / N / K - o c H ~  

N 

Technique. T h e  c u l t u r e s  were  o b t a i n e d  f rom t h e  cardiat 
r eg ion  of g e n e r a l l y  8 - 1 0  d a y s  o ld  c h i c k  e m b r y o s  and 
g r o w n  b y  t h e  h a n g i n g - d r o p  t e c h n i q u e  in  a medium 
c o n s i s t i n g  of one  p a r t  c h i c k  p l a s m a ,  one  p a r t  chick 
e m b r y o  e x t r a c t ,  a n d  one  p a r t  of T y r o d e  (controls)  or 
I t a l c h i n a - s o l u t i o n  in T y r o d e ;  a c c o r d i n g  to  t h i s  method 
(M. I) t h e  ac r id ine  d e r i v a t i v e  a c t e d  on  t h e  cells during 
t h e  whole  p e r i o d  of g r o w t h .  

T h e  c o n c e n t r a t i o n  of t h e  c o m p o u n d  d e f i n i t e l y  acting 
on  g rowing  cells was  of course  one  t h i r d  of t h e  con- 
c e n t r a t i o n  of t h e  a d d e d  so lu t ion .  I n  some  se ts  of ex- 
p e r i m e n t s  (wh ich  a re  ca l l ed  " M .  I I "  in  t h i s  paper )  we 
a d d e d  t h e  I t a l c h i n a - s o l u t i o n  a f t e r  24 o r  m o r e  hours  of 

: A. P. DUST:N, C. r. Soc. Biol. Paris 9~, 465 (19~25). - O. B u c ~ ,  
Z. Zellforsch. 29, 283 (I939). 

2 I. LASNITZKI and J .H .  WILKINSON, Brit. J. Cancer 2, 369 
(1948). 

3 j .  W. MOULDER, Ann. Rev. of microbiol, 2, 101 (1948). 
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Method I 
Concentration of added 

Italchina-solution (c) 

1:50,000 
1:100,000 
1:150,000 

Method II 
(Italchina added 
after 24 hours growth) 

1:50,000 
1:100,000 
1:150,000 

Endconccntration 
(c:3) 

1:150,000 
1:300,000 
1:450,000 

(1:50,000 
(1:100,000 
(1:150,000 

Mitotic rate 
(control culture in parenthesis) 

after ~24 h growth 

8-7 (57.2) 
7.2 (42.4) 
7.6 (56.8) 

24.4 (59.8) 
18.1 (59.8) 
19.1 (59.8) 

after 48 h growth 

20.1 (39.2) 
29.4 (52.2) 
13.4 (38.6) 

15"7 (48'1) 
13"7 (40"1) 
14.9 (40"1) 

Migration 

very strongly disturbed 
very strongly disturbed 
strongly disturbed 

very strongly disturbed 

The prophases seem to be more strongly reduced in number. Higher dilutions of Italchina gave less regular results. 

growth : b u t  th i s  second  m e t h o d  gave  less precise  resul ts ,  
the final c o n c e n t r a t i o n  of t h e  c o m p o u n d  ac t ing  on cells 
remaining r a t h e r  unce r t a in .  All cu l tu res  were  f ixed  in 
Zenker-formol and  s t a i ned  w i t h  haema toxy l in  for end  
examination. 

For eve ry  e x p e r i m e n t  s ix or more  cu l tu res  (control  as 
well as t r ea ted )  were  used.  

Results. While  a more  ex t ens ive  s t u d y  will be pub l i shed  
later, we give here  a concise  a ccoun t  of our  obse rva t ions .  
The g rowth  of cu l tu res  t r e a t e d  accord ing  to  m e t h o d  I 
was a lways  i m p a i r e d :  s t r ong  d i s t u r b a n c e  of cell migra-  
tion, wh ich  was  ve ry  s c a n t y  a n d  d i so rde red  in com-  
parison to  con t ro l  cu l tu res ;  large cell vacuo l i sa t ion ;  
strong decrease  of m i to t i c  ra te  (ca lcula ted  pro  1000 cells). 
Treatment acco rd ing  to  m e t h o d  I I  gave  s lowing  d o w n  
or s topping  of g rowth .  Main q u a n t i t a t i v e  f indings  m a y  
be t abu la t ed  (see table) .  

The m o s t  s ign i f ican t  f ea tu re  in our  e x p e r i m e n t s  is 
given by  the  large number o/mitot ic  changes (in all t e s t ed  
concentrations),  c o n t r a s t i n g  w i t h  t h e  absence  of such  
as r emarked  by  t h e  above  a u t h o r s  work ing  w i t h  more  
simple acr id ine  de r iva t ives .  We  f o u n d  b r idge  f o r m a t i o n  
in anaphase ,  p i cno t i c  m e t a p h a s e s ,  c h r o m o s o m e  b reaches  
and d e t a c h m e n t s ,  t r ipo la r  fo rms  of mitosis ,  i.e. m o s t  of 

t i le ch an g es  desc r ibed  in c o n n e c t i o n  w i t h  co lch ic ine  and  
o t h e r  a n t i m i t o t i c  poisons.  Such  changes  were  also found  
in subcu l tu r e s  on cu l tu re  m e d i u m  w i t h o u t  I t a l ch ina .  We 
m a y  say  t h a t  our  s u b s t a n c e  shows in vitro an ac t ion  

• , .~.~:.,.. 

Fig. 2. - Culture as in figure 1. End concentration of Italchina 
1 : 150,000 (M. I.). Disordered metaphase. Enlarged 2500 x. 

Fig. 1. - Culture of myocardial cells of chick embryo. End concentra- 
tion of Italchina 1:300,000 (M. I.) Tripolar mitosis. Enlarged '2'250 ×. 

' 'J ~ • ~ J " 

Fig. 3. - Culture as in figures 1 and 2. End concentration of 
Italchina 1:150,000. Anaphase with detachment of a chromosome 

fragment. Enlarged '2310 ×. 



144 Br6ves communications - Brcvi comunieazioni 1 EXPER1ENTIA VOL. VII4 

Fig. 4. - Culture of myocardial cells: after 24 h growth a drop of 
Italehina 1 : 100,000 added (M. II). Anaphase with bridge formation. 

Enlarged 1350 x. 

t h a t  a p p r o a c h e s  t h e  co lch ic ine  f u n c t i o n  a n d  is in  some  
w a y  d i f f e r e n t  f r o m  t h e  a c t i o n  of t r y p a f l a v i n e  a n d  o t h e r  
a c r id ine  d e r i v a t i v e s .  E x p e r i m e n t s  on  t u m o r  g r o w t h  m a y  

be  sugges ted .  P.  1RONDONI a n d  A. N E c c o  

I n s t i t u t e  of G e n e r a l  P a t h o l o g y ,  U n i v e r s i t y  of Milan ,  
a n d  C e n t e r  of Cel lu la r  P a t h o l o g y ,  C.N.R. ,  J u n e  1, 1950. 

Riassunto  

I1 b e n  n o t o  d e r i v a t o  ac r id in i co  u s a t o  ne l la  t e r a p i a  
a n t i m a l a r i c a  ( I t a l c h i n a  = A t e b r i n a )  p r o d u c e  u n  g r a n  
n u m e r o  di a l t e r a z i o n i  m i t o t i c h e  nel te  c u l t u r e  in  vitro di 
m i o b l a s t i  di  pollo,  in  oppos i z ione  ad  a l t r i  d e r i v a t i  acr i -  
dinici ,  i qua l i  s econdo  d a t i  de l ia  l e t t e r a t u r a  i m p e d i s c o n o  
l ' in iz io  de l la  mi tos i  s e n z a  d i s t u r b a r e  poi  il m e c c a n i s m o  
mi to t i co .  Q u a l c h e  i m p o r t a n z a  ne l  m o d i f i c a r e  l ' a z i o n e  
sulle cel lule  p u b  forse a v e r l a  la  l u n g a  c a t e n a  l a t e r a l e  del 
p r e p a r a t o .  

Turnover Rate of the Fatty Acids of the Liver 

T h e  r a t e  of r e n e w a l  of t h e  f a t t y  ac ids  of t h e  l i ve r  a n d  
o t h e r  o r g a n s  ha s  b e e n  r e p e a t e d l y  d e t e r m i n e d  b y  m a k i n g  
use of d e u t e r i u m ,  c a r b o n  13 a n d  c a r b o n  14 as  a n  i nd i ca -  
tor .  I n  ea r ly  e x p e r i m e n t s  SCHOENHEIMER a n d  RITTEN- 
BER& a d m i n i s t e r e d  h e a v y  w a t e r  to  mice  a n d  k e p t  t h e  
d e u t e r i u m  c o n t e n t  of b o d y  f lu ids  a t  a c o n s t a n t  leve l  
t h r o u g h o u t  t h e  e x p e r i m e n t .  T h e  s a t u r a t e d  f a t t y  ac ids  
of t h e  m o u s e  r e a c h e d  ha l f  of t h e i r  m a x i m a l  d e u t e r i u m  
c o n t e n t  in  t h e  t i m e  of 5 to  9 days .  T h e  d e u t e r i u m  con-  
t e n t  of t h e  s a t u r a t e d  ac ids  was  h i g h e r  t h a n  t h a t  of  t h e  
u n s a t u r a t e d ,  

BERNHARD a n d  SCHOENHEIMER 2 i so l a t ed  t h e  f a t t y  
ac ids  of t h e  i n t e s t i n a l  wall,  t h e  k i d n e y s  a n d  t h e  l i ve r  of 

1 R. SCHOENHEIMER and D. RITTENBERG, J. Biol. Chem. 114, 381 
(1936). - D. RITTENBERO and R. SCHOENHEIMER, J. Biol. Chem. 114, 
3Sl (~93~). 

2 K. BERNItARD and R. SCHOENHEIMER, J. Biol. Chem. 133, 713 
(19~o). 

t h e  m o u s e  a n d  f o u n d  t h e  s a t u r a t e d  f a t t y  ac ids  to have 
a n  a p p r e c i a b l y  h i g h e r  d e u t e r i u m  1 c o n t e n t  t h a n  had 
t h a t  of t h e  u n s a t u r a t e d  ones.  T h e y  e s t i m a t e  t h e  half life 
t i m e  of t h e  a v e r a g e  s a t u r a t e d  f a t t y  ac id  molecu le  in the 
l iver  of t h e  m o u s e  to  be a b o u t  1 day ,  whi le  t h e  half life 
t i m e  of t h e  t o t a l  f a t t y  ac ids  in  t h e  r a t  l ive r  was  found by 
STETTEN a n d  BOXER ~ to  be  1-9 days .  

T h e  f ind ing  of RITTENBEnG a n d  BLOCH 3 t h a t t h e  feed- 
ing to  mice  of a c e t a t e  c o n t a i n i n g  C 13 in t h e  carb0xyl 
g r o u p  leads  to  t h e  f o r m a t i o n  of f a t t y  ac ids  containing 
C 'a, o p e n e d  t h e  w a y  t o  t h e  a p p l i c a t i o n  of C 13 and  C u 
in t h e  s t u d y  of t h e  r a t e  of f o r m a t i o n  of f a t t y  acids.  They 
f o u n d  a more  r a p i d  i n c o r p o r a t i o n  of C 18 in to  t h e  satura- 
t ed  t h a n  i n to  t h e  t o t a l  f a t t y  acids .  T h e  C la concentrat ion 
of t h e  c a r b o x y l  c a r b o n  a t o m s  of t h e  s a t u r a t e d  fatty 
ac ids  was  a p p r o x i m a t e l y  twice  as h i g h  as  t h e  average of 
all t h e  c a r b o n  in  t h e  s a t u r a t e d  f a t t y  acids.  T h e  most 
p l aus ib l e  d i s t r i b u t i o n  w h i c h  wil l  e x p l a i n  t he se  data  is 
one  in  w h i c h  t h e  l abe l l ed  c a r b o n  is p r e s e n t  a t  e v e r y  other 
c a r b o n  a t o m ;  i. e., a t  t h e  o d d  n u m b e r  c a r b o n  a toms of 
t h e  f a t t y  acids.  L a t e r  w o r k  4 s h o w e d  t h a t  a t  least 25 
p e r c e n t  of t h e  c a r b o n  a t o m s  of t h e  f a t t y  ac ids  are de- 
r ived  f rom ace t a t e ,  E v i d e n c e  wasa l so  o b t a i n e d  t h a t  acetic 
ac id  can  f u r n i s h  e v e r y  c a r b o n  a t o m s  of t h e  molecule. 

R e c e n t l y  t h e  r a t e  of t u r n o v e r  of f a t t y  ac ids  has  been 
r e i n v e s t i g a t e d  w i t h  t h e  a id  of ace t i c  ac id  labeled by 
C 1* in  t h e  c a r b o x y l  g r o u p  b y  P i h t  e t  ~ l ) .  T h e  percentag~ 
r en ew a l  of t h e  f a t t y  ac id  molecu les  is d e t e r m i n e d  by 
c o m p a r i n g  t h e  C 14 c o n t e n t  of t h e  f a t t y  ac id  carbon at 
t h e  e n d  of t h e  e x p e r i m e n t  w i t h  t h e  a v e r a g e  value of 
t h e  C 14 c o n t e n t  of t h e  p r e c u r s o r  c a r b o n  w h i c h  prevailed 
d u r i n g  t h e  e x p e r i m e n t .  To  a r r i v e  a t  t h e  l a s t  mentioned 
da t a ,  p h e n y l - D L - a m i n o b u t y r i c  ac id  was  fed simultane- 
ous ly  w i t h  l a b e l e d  a c e t a t e  to  a d u l t  r a t s  k e p t  on  fa t  free 
die t ,  a n d  c o n s e c u t i v e  s a m p l e s  of  t h e  e x c r e t e d  acetyl 
d e r i v a t i v e s  were  a n a l y z e d  6. T h o u g h  t h e  l abe l ed  acetate 
c o n t e n t  of t h e  d ie t  was  k e p t  c o n s t a n t ,  t h e  isotope 
c o n c e n t r a t i o n  of t h e  a c e t y l  g r o u p  was  f o u n d  to  increase 
in  t h e  course  of t h e  30 d a y s  p e r i o d  w i t h  a b o u t  30% 0t 
t h e  i n i t i a l  va lue .  T h i s  inc rease  was  s h o w n  to  be  due to 
t h e  c a t a b o l i s m  of t h e  l ab e l ed  h i g h e r  f a t t y  ac id s  formed 
d u r i n g  t h e  e x p e r i m e n t .  T h e  m e t a b o l i c  p r o d u c t s  of the 
l abe led  f a t t y  ac ids  c o n t r i b u t e  in  t he se  l o n g - t i m e  ex- 
p e r i m e n t s  s i g n i f i c a n t  q u a n t i t i e s  of l abe l ed  a c e t y l  groups 
to  t h e  ace t ic  ac id  pool  w h i c h  supp l i e s  C 14 to  t h e  newly 
f o r m e d  f a t t y  ac id  molecu les .  

T h e  s a t u r a t e d  f a t t y  ac ids  of l i ve r  were  f o u n d  to reach 
ha l f  of t h e i r  m a x i m a l  i so tope  c o n c e n t r a t i o n  in less than 
1 day ,  t h e  u n s a t u r a t e d  ac ids  in  a b o u t  2 days .  Much 
longer  t i m e  is n e c e s s a r y  t o  r e a c h  a c o r r e s p o n d i n g  C ~4 
c o n c e n t r a t i o n  in  t h e  f a t t y  ac ids  of t h e  carcass ,  16-17 
days  for  s a t u r a t e d  a n d  19-20  d a y s  for  t h e  unsa tura ted  
acids .  T h i s  d i f f e rence  w as  also s h o w n  in r e c e n t  work of 
POPJAK a n d  B E E G K M A N S  7. 

I n  a n  i n v e s t i g a t i o n  on  t h e  e f fec t  of c h a n g e s  in the 
m e t a b o l i c  r a t e  on  t h e  i n c o r p o r a t i o n  of C ** i n to  tissue 
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