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spleen or other lymphoid tissues ( 2.1 1 - 14 ) or 
exert any detectable effect unless carried out 
well in advance of transplantation. 

If the foreign bone marrow reaction is simi- 
lar to foreign spleen reaction in pathogenesis. 
as suggested by histopathologic resemblances. 
it could be initiated by lymphoid cells in bone 
marrow. I n  this case, differences between 
effectiveness of spleen and marrow would rep- 
resent merely numerical differences in num- 
bers of reactive. antibody-forming cells pres- 
ent in each tissue. On the other hand. the 
characteristically different time sequences of 
the 2 reactions suggest the differences between 
effects of marrow and spleen result from 
qualitative dissimilarities. yet to be eluci- 
dated. Since antibody-forming cells, not nor- 
mally detectable in bone marrow, may be 
found there in highly immunized animals( 10). 
the effects of pre-sensitization may conceiv- 
ably represent release of such cells from 
spleen and lymph nodes and their migration 
to other sites. including the marrow. 

Summary. I're-sensitization of parental 
strain donor mice against F1 hybrid recipients 
accentuated the foreign bone marrow reaction 
caused by injection of parental marrow cells 
into lethally irradiated F1 recipients. This 
effect occurred with use of parental strains 
(101 and C3H) that were histocompatible a t  

the H-2 locus, as well as with those (C57BL 
and 101) that were histoincompatible a t  this 
locus. These results are interpreted to indi- 
cate the importance of relative antibody- 
forming potency of implanted cells, as well as 
the extent of histocompatibility differences in 
pathogenesis of the homograft reaction. 
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Deamination of adenosine-5'-monophos- 
phate (AMP) to inosine-j'-monophosphate 
(IMP) is catalyzed by the enzyme 5'-adenylic 
acid deaminase. This enzyme was demonstrat- 
ed in skeletal muscle and in water-soluble frac- 
tion of smooth muscle, liver and kidney. Its 
isolation in crystalline form from rabbit skele- 
tal muscle was recently reported. The above 
work was summarized by Lee( 1 ) . Greenstein 
et aZ.( 2 )  observed deamination of yeast adeny- 

* The authors wish to express appreciation to Mrs. 
Bettye Cox for technical assistance. 

lic acid (presumably adenosine-3'-monophos- 
phate) by several normal tissues of rat and 
mouse and by a mouse hepatoma. Recently 
Fodor et d ( 3 )  showed that homogenates of 
both growing and regressing Flexner- Jobling 
carcinomas deaminated adenosine-5'-mono- 
phosphate, while their activity towards the 
3'-isomer was much lower. Our purpose was 
to determine the 5'-adenylic acid deaminase 
activity in a number of rat transplantable tu- 
mors, and to ascertain whether activity in 
hepatomas resulting from dye carcinogenesis 
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TSELE I. Adciiylic Acid Ileniiiiiinse Activity in Tuiiior Tissue IIoiiiogeiiatc1s. 

Eiizyirintic :ictii-itics.E 

i v a ~  altered from that observed in normal 
I i ver . 

- \ . / Q t e d S  and methods. Female Holtzman 
rats were used. Jensen sarcoma and \f*alker 
carcinosarcoma 2 56 were carried intramuscu- 
larly using the transplantation method de- 
scribed by Talalay et ~ 1 . ( 4 ) .  The Flesner- 
Jobling carcinoma was carried subcutaneousl!.. 
while the Kovikoff hepatoma and a hepatoma 
( JIDAB) induced by feeding 3’-methyl-4-di- 
met hylaminoazobenzene were carried in t ra- 
peritoneally. At appropriate intervals the 
tumors were harvested and freed of gross ne- 
crotic or hemorrhagic areas. In homogenate 
studies the tumor tissues were stored at  -25°C 
not exceeding 2 days. When homogenates 
were prepared from cell suspensions, freshly 
escised tumor particles were fragmented with 
loose-fitting glass tissue suspender in phos- 
phate buffer (0.039 31. pH 7.4) containing 
0.25 JI sucrose. Cells were separated from 
the debris by 3 successive passages through 
glass-wool and filtrates were centrifuged at 
100 g for 2 minutes. The supernatant was 
removed by suction and the cells washed once 
with citrate buffer (0.05 M, pH 6.5). Patho- 
logical examination of suspensions showed 
them to be essentially free of debris and to be 
contaminated with inflammatory cells to 4F 
by cell count.+ Since deamination products of 
. U I  P were IMP and ammonia( I ) ,  ammonia 
production, determined by the method of 
Koyce( 5 ) ,  was used to follow extent of the 
reaction, Tissues or cell suspensions were 
homogenized in citrate buffer (0.05 11. pH 
6 . 5 )  and pre-incubated 10 minutes a t  38°C. 

t The authors wish to express appreciation to I h .  
K S. Irvine for pathological examinations. 

Hoinogenates were then added to incubation 
mixture which consisted of 0.05 J I  citrate 
buffer ( p H  6.5 ) and 0.006 11 AMP: in total 
volume of 15 ml. -4liquots for anaysis were 
removed at  appropriate time intervals and to- 
tal incubation was 15  minutes. A linear rela- 
tionship between enzymatic activity and time 
of incubation was obtained. Controls. in 
which either AMP or homogenates were 
omitted from the reaction mixture. were de- 
termined simultaneously in each experiment 
and only negligible ammonia production was 
observed. The unit of enzymatic activity is 
expressed as pv.J1 of ammonia produced’mg 
homogenate nitrogen 15 minutes incubation. 
Since inorganic phosphate concentration in 
the reaction itiixture remained constant during 
the incubation period. the ammonia assayed 
apparently was derived directly from AMP 
and was not mediated by a dephosphorylation 
reaction. 

Rcsults. All tumor tissues studied deam- 
hated AJIP and data summarized in Table I. 
Homogenates of \Talker and Jensen tumors 
eshibited highest activity among all neoplasms 
examined. but their activity was approxi- 
mately 30% that of skeletal muscle. Since 
both tumors were transplanted intramuscu- 
larly, it  was possible that the homogenates 
may have been contaminated with muscle tis- 
sues. Therefore. cell suspensions of Walker 
and Jensen tumors were prepared and homo- 
genized. Under these conditions, the deami- 
nase activity approached the level observed 
in Flexner- Jobling and Novikoff tumors. 
Thus, a portion of activity which was observed 
in crude homogenates of Walker and Jensen 

; Pabst Labs. 
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tumors may have been contributed by muscle 
or other nonneoplastic tissues. 

Since Greenstein ( 2 ) reported that niouse 
hepatomas tleaminated yeast and thymus nu- 
cleic acids to  a greater estent than normal li \--  
ers. the atlenj.lic acid deaminase activitj- i n  
priniarJ- antl transplanted hepatomas and nor- 
mal livers i w s  compared (Table 1 I ) .  .ktiv- 
ity in the 2 transplantable hepatomas (Novi- 
koff and 3ID-AB) was significantly higher ( I ’  
< .01 ) + than normal liver: however. activitj- 
in a priniarj- hepatoma ( J I I l l A H  primary he- 
patoma) u - a ~  equivalent to that observed i n  
normal liver. 111 other studies i n  which helm- 
toma and liver were compared ( 6.7 ) . the ac- 
tivities of several I,urine-metal)olizinp enzyme. 
( .j’-n~ic.leotitla?e. nucleoside ~)hosl)hor!.la~c. 
gumase. atlenase. santhine osidase antl  uri- 
case n-ere markedly reduced. while adenosint. 
deaminase activity was unchanged (6 )  or in- 
creased ( 7 ) .  

Our data suggested a t  least 2 explanations 
concerning the effect of azo dye carcinogene- 
sis upon adenylic acid deaminase activity of 
liver. (a)  Deaminase activity of liver was 
not altered during carcinogenesis but subse- 
quent transplantation of primary hepatomas 
resulted in significant elevation; (b) Since it 
has been reported that more than one kind of 
tumor may be induced by azo dyes(8), the 3 
hepatomas studied (Table 11) may have been 
different neoplasms. 

Sumnary. j’-adenylic acid deaminase ac- 
tivity of a spectrum of transplantable rat tu- 
mor homogenates was determined, and all tu- 
mors studied possessed deaminase acthit!-. 
Activity in the primary hepatoma induced b!- 
3’-methyl - 4 - dimethylaminoazobenzene was 
equivalent to that of normal liver, while the 
Sovikoff hepatoma and a transplanted hepa- 
toma (MDAB) had significantly higher de- 
aminase activity than either the primary he- 
pa toma or normal liver. 
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Se 1- uin S p h e 1- op 1 as t s of .S h it-ellcr dy sv n turicru . (24649) 

]Ye reported( 1) on isolation of strains oi sistance to penicillin. Tn view of the latter 
Shigella dysenteriae with inherently different. relationship, which agrees with the assump- 
resistance to the bactericidal effects of “nor- tion that both penicillin and serum affect 
mal” human serum and on the inverse cor- synthesis and/or integrity of cell-wall coin- 
relation between resistance to serum and re- ponents(cf., 2,3), an effort was made to de- 


