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Short Communications 

On the acylation of the carcinogen 2-aminofluorene by rat liver in vitro* 

A prev ious  inves t iga t ion  disclosed t h a t  r a t  l iver in vitro ace ty l a t ed  and  deacy la ted  the  carc inogen 
2-aminof luorene  (AF) repea ted ly  in a cyclic m a n n e r  1. Conceivably,  o ther  i n t e rmed ia t e s  of t he  
citr ic acid cycle or of f a t t y  acid syn thes i s  could  also serve  as acyl  g roup  donors  for a r o m a t i c  
a m i n e s  such  as  AF.  JOHNSON AND QUASTEL 2 h a v e  ind ica ted  t h a t  in t h e  sy s t em,  p igeon l iver 
ex t r ac t - r a t  b r a i n  homogena t e ,  t he  increased ra te  of con juga t ion  of t he  a romat i c  amino  group  
of su l fan i lamide  wi th  added  succ ina te  m a y  be due,  in par t ,  to direct  acy la t ion  by  succ ina te .  
We  have  inves t iga t ed  w h e t h e r  th i s  reac t ion  occurs  in the  l iver wi th  A F  as the  acyl  group acceptor .  
L iver  slices were i ncuba t ed  wi th  AF,  labeled wi th  ca rbon- i  4 in t he  9 posi t ion,  and  s o d i u m  suc- 
cinate ,  a n d  t h e  isotope c o n t e n t  of t he  expec ted  product ,  N-2- f luorenylsucc inamic  acid (SAF), 
was  de te rmined .  Ana lys i s  by  t h e  m e t h o d  of inverse  isotope d i lu t ion  2 revealed t h a t  o .86% of 
t he  ava i lab le  AF-9-14C was  aey la t ed  to SAF-9-14C (Table I). W h e n  AF-9-14C a n d  sod ium succ ina te  
were i n c u b a t e d  u n d e r  s imi lar  condi t ions ,  b u t  in t he  absence  of l iver slices, o ,89% of the  radio- 
ac t iv i ty  appea red  as SAF-9-14C. Thus ,  in con t r a s t  to ace t a t e  u t i l iza t ion in t h e  ace ty la t ion  of A F  1, 
r a t  l iver appear s  to  be incapable  of ut i l iz ing succ ina te  for direct enzymic  succinoyla t ion .  Likewise,  
b u t y r a t e  is no t  d i rec t ly  t r ans fe rab le  to  A F  since i ncuba t ion  of l iver slices wi th  AF-9-14C and  
s o d i u m  b u t y r a t e  did  no t  yield the  a c y l a t e d  der ivat ive ,  N-2- f luoreny lbu ty ramide ,  as de t e rmined  
by  t he  unequ ivoca l  carrier  t e chn ique  (Table I). As  judged  f rom these  slice exper imen t s ,  r a t  liver 
ace ty l  k inase  exh ib i t s  a h igh  degree of acyl  g roup  specif ic i ty  which  is qu i te  s imilar  to t h a t  of 
t he  purif ied ace ty l  k inase  of p igeon liver 4. 

* Suppo r t ed  by  g r a n t  C-257I , Na t iona l  Cancer  Ins t i tu te ,  U.S. Publ ic  Hea l t h  Service.  
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TABLE I 

ISOTOPIC CARBON CONTENTS OF SAF AND BuAF ISOLATED FROM INCUBATION MIXTURES 

No. o/ Carrier Specific activity o/ Calculated 
Incubation systems (per flask) flasks* (2oo rag} purified carrier acylation** 

(c.p.m.]mg) (%) 

Liver slices (I.O g), 
AF-9-14C (I.78/*moles; 6.36. lO s c.p.m.) 
sodium succinate (41/,moles) 

AF-9-14C (3.36/*moles; 1.18. lO 6 c.p.m.) 
sodium succinate (41/*moles) 

Liver slices (i.o g), 
AF-9-14C (1.84 #moles; 4.91" lO 8 c.p.m.) 
sodium butyrate (4 °/*moles) 

Liver slices (I.O g), 
AF-9-14C (1.16/*moles; 4.75' IO4 c.p.m.) 

6 SAF 164 0.86 

I SAF 52. 7 0.89 

4 BuAF 25.6 0.26 

5 BuAF 7.5 ~ o.Io 

* When more than one incubation flask was used, the carrier was added to the combined 
contents of the flasks. 

** Calculated acylation: (specific activity of purified carrier) (wt. of carrier) (IOO) 
(total substrate radioactivity) 

Experimental 
SAF was prepared according to the method of HIRS 5. Ethyl  N-2-fluorenylsuccinamate, the ethyl 
ester of SAF, has not heretofore been reported. This derivative was prepared by the Fischer 
esterification of SAF. After recrystallization from benzene-ligroin, the compound melted at 
16o.5-162.o ° (corr.). 

Anal. Calculated for CIoHI~O3N: C, 73.8; H, 6.19 
Found: C, 73.8; H, 6.20 

The synthesis of AF-9-14C of high specific radioactivity as well as detailed descriptions of typical 
carrier purification procedures have already been presentedl, s. Animals, preparation of liver slices, 
incubation medium, and incubation conditions were essentially the same as previously reported 1. 

In the purification of carrier SAF from incubation mixtures, advantage was taken of its 
alkali solubility due to the presence of a free carboxyl group. Continuous ether extraction of 
the deproteinized mixtures to which the carrier had been added, at pH 9, or a multiple fractional 
extraction procedure ~, in which the radioactivity was distributed between o.IoM NatCO a and 
chloroform, removed the major fraction of unchanged AF-9-xIc. The carrier was further purified 
by recrystallizations to constant specific radioactivity. Conversion to its e thyl  ester did not alter 
the specific radioactivity and constituted proof of radiochemical homogeneity. The purification 
of carrier BuAF isolated from incubation mixtures required its separation from the contaminating 
N-acetyl derivative of AF-9-14C, which has nearly identical solubility properties. This was ac- 
complished satisfactorily by column chromatography on activated alumina. 
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