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likely that the hormones only inhibit or mask 
khe peripheral manifestations of rheumatoid 
arthritis, rheumatic fever, lupus erythematosus 
and psoriasis and do not affect the underlying 
causative disease mwhanism, since a clinical 
relapse usually occurs promptly after cessa- 
tion of hor,mone treatment. (2,4) In acute 
gouty arthritis, on the contrary, ACTH ap- 
parently completely aborts the acute 
attack.( 1) 

‘Illere are none of the usual signs or symp 
toms of adrenal insufficiency in the diseases 
benefitted by ACTH or C Q I T ~ O U ~  E and it 
is unlikely that the hormones act as sub- 
stitution thaapy for a deficiency. The ex- 
pected change in the ketosteroids, ewinophils, 
lymphocytes, and (total white count is evidence 
for adequate adrenal cortiml function. ( 6 )  
A “pharmaco;logic)’ extension of the usual 
physiologic properties of the hormones may be 
responsible for their action. In this cylnc 

nmtion, it is intereslting to note the similarities 
between the effects produced by the salicylates 
and the adrenal hormone. Both groups of 
compounds lower fever and sedimentation 
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rate, inhibit hyaluronidase, ( 7,8) cause hyper- 
glycemia, (6,8) increase uric acid excre- 
tion (9,lO) and are local anesthetics. (8 , l l )  In 
adldition, the salicylates andl the adrenal 
hormones are both effective in rhleurnatoid 
arthritis and lupus erythematosus. (8) 

Summary. Tm patients with classical dis- 
seminbted lupus erythematosus were given 
three separate courses of injections of adreno- 
corticotropic hormone ( ACTH) . In  each 
case, there was temporary, striking clinical 
improvemenlt and fading of the skin lesions, 
accompanied by the expected signs of in- 
creased ad’renal cortical activity. These re- 
sults suggest that continued administration 
of ACTH or Cornpound E may be of benefit 
in lupus erythematosus. 
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For nearly two yeairs the major portion of 
a cancer chemotherapy program( 1) ha5 been 
dewted to a study of mmpunds t h t  might 
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serve as anti-metabolites to nucleic acid com- 
ponents. The studies were stimulated by the 
development of knowledge concerning the 
effects of anti-(metabolites inl bacteria and 
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animals( 2-5) and the increasing informa- 
tion regarding details of nucleic acid meta- 
bolism. (6-8) Approximately 2 5  purines, 200 
pyrimidines, 50 pteridines, 40 folic acid 
analogs and numerous miscellaneous hetero- 
cyclic compounds have been subjected to test. 
,Among the compounds found to be most active 
in this program are those with anti-folic acid 
activity (9) and 2,6-diam1inopurine ( 10) for the 
prolongation of survival of leukemic mice and 
some folic acid analogs for the inhibition of 
Sarcoma 180 and a few other tumors.( 11-13) 
Compounds showing less inhibition of Sar- 
coma 180 in repeated tests have been found 
in each of the categories mentioned above. The  
reproducible, weak efkcts have been of interest 
in providing leads for study of related com- 
pounds. 

-4 number of triazolo I d ]  pyrimidines (8-aza- 
purines) (14) were among those which failed 
to show a satisfactory inhibitory effect in tol- 
erated amounts against Sarcoma 180. The 
recen’t report( 15)  of the inhibitory action of 
8-azaguanine ( 5 -amino- 7 -hydroxy-l-v- t riazolo 
[dlpyrimidine), also referred to as “guana- 
zolo:” on mouse mammary adenocarcinoma 
EO 771, on spontaneous nianin.lary cancer in 
C3H mice, and on lymphoid leukemia in strain 
-1 mice redirected attention to our findings. 
The action of the guanine analog was inter- 
preted by Kidder as indicating a similarity 
in guanine metabolism between T c t ~ ~ h y i ~ e ~ ~  
grlii and neoplastic tissues and. a *‘uniformity 
of various cancer tissues with respect to  guan- 
ine metabolism”.( 15) -An extension of our ex- 
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periments with 8-azaguanine, 8-aza-adenine, 
8-aza-isoguanine, 8-am-2, 6-diaminopurine 
and 8-azaxanthine against Sarcoma 180 under 
conditions favoring demonstration of inhibi- 
tory action confirmed the ineffectiveness of 
these purine analogs a t  safe dosages. Inhibi- 
tion was observed with each compound only 
when it was given in amounts sufficient to 
kill a large percent of thse mice. 

Materials and methods. Samples of the 
t riazolopyrimidines were prepared independ- 
ently by two of the authors, (L.F.C.) (16) and 
(G.H.H.). Dr. 31. L. Crossley of the Calco 
laboratories kindly supplied two additional 
samples of 8-azaguanine. The technic used in 
the Sarcoma 180 test has been described.(ll) 
In  brief, small tumor implants ( 1 - 2  mm in 
any dimension) were made subcutaneously 
by trocar into the axillary region of CFW 
or RF mice, 18-22 g in weight. Twenty-four 
hours later the compound7s suspended in gum 
acacia were injected intraperitoneally twice 
daily for one week. The dosages used were 
based initially on maximum tolerated doses 
determined by Dr. F. S. Philips, Pharmacology 
Section. Higher toxic doses were subsequent- 
ly used when inhibition was not found a t  the 
safe levels. -It the end of the injection period, 
the tumors were measured with calipers in 
two diameters. The degree of inhibition of 
tumor growth was graded as follows: 

Marked inhibition (+), no’ growth of tu- 
mors in treated animals to a growth with an  
average diameter that of the untreated 
controls : 

Slight inhibition (t), growth of tumors 
in treated animals from :d to the average 
diameter of the control tumors; 

S o  eflect (-), growth af tumors greater 
than the average diameter of the controls. 

Discussion of results. The  data arle sum- 
marized in the table for only the highest levels 
tested with each compund.  At lower toxic 
levels the compounds inhibit,&, the tumors 
slightly and a t  non-toxic levels Ithere was no 
effect. Xone of 8 samples of 8-azaguanine 
inhibited the development of Sarcoma 180, 
when tested a.t non-toxic levels. These levels, 

16. Cavalieri, 1,. F., et d., J .  Am. Chena. Soc., 
1948. v70, 3875. 
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TABLE I. 
R*esults with Triazolopyrimidines Tested Against Sarcoma 180. 

SK No. Kame mg/K/day mice" deaths inhibition 
Dose, KO. of KO. of Tumor+ 

1054 5,7-diamino-l-v-triazolo 250 '2 0 9 -to 2 

1059 5-hydroxy-7-amiiio-l-v-triazolo 100 15 8 * 
1149 5,7-dihydroxq.-l-r-trinzolo 1500 15 8 - to  * 
1150 5-amino-7-hydroq--l-r-triazolo 250 3 5 I - t o  * 

(d )  pyrimidine 

(d)  pyrimidine 

(d )  pyrimidine 
- 

(d) pyrimidine 

1315 7-nmino-l-17-triazolo 125 3 3 23 -to 2 
(d)  pyrimidine 

* A t&al of 410 treated animals were used in test groups of 5 mice each. Data for oldy the 
highest doses are tabulated. The remainder of the mice were tested a t  lower levels of the com- 
pounds as  follows: SK 1054, 128-200 mg/K/day, 60 mice; SK 10,59, 16-70 mg, 65 mice; SK 
1149, 500-1000 mg, 55 mice; SK 1150, 64-200 mg, 85 mice; SIC 1315, 63-100 mg, 25 mice. TWO 
01 more preparations of each compound were used. 

t The grading of tumor inhibition is described in the section 011 Materials and Methods. 

64- 150 mlg/K/day, were higher and initiated 
earlier ( 24 hours after tumor implantation) 
than in tlhe experiments with adlenocarcinoma 
EO 7 7 1 reported elsewhere. The preparation6 
of 8-azaguanine varied in purity from one con- 
itaining 40% of the guanine analog and 607% 
of the xanlthine analog to several containing 
only one component as judged by a paper 
chromatogram.? The tumor inhibitory ef- 
fects with tihe several samples of 8-azaguanine 
tested at  200 alnd 250 #rng/K/day are con- 
sidered inisignilficant because they were ob- 
tained at  lethal levels. The analogs of is~- 
guaninle, 2,6-Qiaminopurine, adenine and x m ~  
thine ailso showed inconsistent inhibitory ef- 
fects but only at  lethal levels. 

The failure of 8-azaguanine to inhibit se- 
lectively the growth of Sarcoma 180 is incon- 
sistent with the concept that tumor cells in 
general possess a guanine metabolism com- 
parable to that demonstrated for tetrahym- 
ena.( 15) Sarcoma 180 would appear to be the 
first exception to the stated concept of "uni- 
formity of various cancer tissues with respect 
to guanine metabolism". ( 15) The difficulties 

t We are indebted t o  Dr. Aaron Bendich of the 
Protein Chemist.ry Division of Sloan-Rettering 
Institute for this analysis. 

in generalizations concerning purine metabo- 
lism are further demonstrated by the observa- 
tion( 1 7 )  that with C 5 7  black mice bearing 
adenocarcinoma EO 7 7 1 there is an incorpora- 
tion of guanine into nucleic acids of both nor- 
mal and tumor tissue whereas in normal rats 
no significant incorporation has been ob- 
served. (6,7) 

Regardless olf the negative results obtained 
with 8-azaguanine against Sarcoma 180, it 
has been convisdered essen'tial to test the com- 
pound in a spectrum of tumors. The results 
of 'these tests to be reported shortly( 18) will 
reveal whether Sarcoma 180 possesses a rnetab- 
lolism unique among tumors with respect to 
guanine or merely represents a difference in 
response of Sarcoma 180 and mammary ad- 
enocarcinoma EO 771 to certain compounds 
suah as found previously with folic acid ana- 
logs.( 13) 

8-Azaguanine and 4 other tri- 
azolopyrimidines a t  tolerated doses were with- 
out inhibitory effect on Sarcoma 180. 

Summary. 
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