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dice although transient symptoms and minor 
deviations in liver function tests did occur in 
2 out of 3 volunteers in each group from 
41 to 64 days after oral administration of the 
plasma and in one volunteer a serum bilirubin 
of 2.16 mg/l001 ml was observed on the 44th 
day. The failure to demonstrate the agent 
of I.H. in these 3 acute phase blood samples 
can not be accepted as unequivocal evidence 
that it was not present since the number of 
volunteers employed was small. The results 
obtained lend some weight to those of ex- 
periment 1, i.e., that serum hepatitis is a t  
least in part responsible for jaundice in U S .  
troops in post-war Germany. 

Discussion. Our knowledge of the viruses 
of I.H. and S.H. is extremely limited and to 
date has been accumulated almost entirely 
from work with volunteers. The previous ex- 
periments have been well reviewed in a recent 
report by Havens( 6 ) .  

The results of the present experiment es- 
tablish the existence of serum hepatitis, or at  
least “long incubation period” hepatitis, in 
L.S. troops stationed in Germany in 1949 
where viral hepatitis has been endemic and 
highly prevalent among U.S. soldiers ( 1 ) . 
There is no evidence presented by this or 
other published studies which indicates the 
extent to which serum hepatitis may be pres- 
ent among these troops although there is 
considerable circumstantial evidence from 
other sources which would suggest that serum 
hepatitis is common ( 1 ) . 

The soldier whose plasma contained an 
icterogenic agent of the long incubation 
period type had been exposed in the 2 months 
preceding his jaundice to dental instruments 

for a tooth extraction, as well as to suture 
needles, either of which may have been con- 
taminated with icterogenic blood. Possible 
transmission of this disease by dental equip- 
ment as well as by surgical instruments should 
thus be borne in mind. 

The occurrence of clinical symptoms and of 
tenderness over the liver was noted 17-20 days 
after inoculation in 2 of 3 volunteers who de- 
veloped definite jaundice at a much later 
date and similar findings were also noted in 
2 of 3 volunteers who never developed defi- 
nite jaundice. These early changes in the 
course of serum hepatitis have previously 
been noted in volunteers studied by Neefe 
et d ( 9 )  and it is knolwn that the causative 
agent is present in the blood of such volun- 
teers during the first months after inoculation, 
as demonstrated by Paul, et al. and others (6). 

Summary. The presence of serum hepatitis 
(SH). or at  least of long incubation period 
hepatitis?‘ among the hundreds of cases of acute 
hepatitis which have been occurring annually 
in U.S. troops stationed in Germany has been 
established by human volunteer experiments 
using as the inoculum acute phase plasma 
obtained from a soldier who had contracted 
hepatitis in that area. In  one experiment, one 
of 2 sera so tested produced clinical jaundice 
in 3 of 3 volunteers following incubation peri- 
ods of 53, 68 and 87 days, respectively. 
Symptoms suggesting mild hepatitis occurred 
about 3 weeks after inoculation in 2 of these 
same 3 volunteers. 

9. Scefe, J .  R., Stokes, J. ,  Jr., Reinhold, J .  G., 
and Llliens, F. D. W., J .  Clin. Invest., 1944, v23, 
8.36. 
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Retardation of Tumor Growth in Mice by Oral Administration of 
Methyl Androstenediol and Methyl Testosterone. (18352) 

E. J. FOLEY. (Introduced by R. Tislow.) 
From the Biological Research Laboratories, ScheAng Corporation, Bloomfield, N .  J .  

The retardation of growth of transmissible 
tumors of mice by steroid hormones has been 
described by several investigators ( 1-4), and 
favorable results in the treatment of meta- 

static breast cancer in women by the paren- 
teral. injection of methyl androstenediol have 
been reported by Homburger, Kasdon and 
Fishlman( 5 ) .  The present report presents ex- 
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periments in which the growth of trans- 
plantable mouse tumors, sarcoma 180 and 
aclenocarcinoma CSH-B-i, were retarded when 
methj-1 androstenediol (3B-17 €3-1 7 methyl 
androstenediol ("llethostan") or methyl tes- 
toiterone ("Oreton 11") was gi\ien orally to 
mice bearing subcutaneous implantations of 
the tumors. 

Sarcoma 180 and sarcoma 37 were im- 
planted in albino mice, adenocarcinonia C3H- 
B-A in C3H mice! and adenocarcinoma EO- 

I I in C5.i black mice.* Minimal implanta- - I  I 

tions were made subcutaneously with an 18 
gauge trocar in the right axillary region of 
young adult (1 8-20 gram) mice, and adminis- 
tration of the test substances was started 24 
hours later. Tumor volume was calculated 
from measurements made in 3 diameters with 
vernier calipers. Methyl androstenediol or 
methyl testosterone was dissolved in warm 
corn oil and mixed with the pulverized stock 
diet (Wayne Fox Food) and fed ad Zibituwz 
or administered daily orally in 0.5 ml of corn 
oil by stomach tube and syringe. Crethane, 
used as a control, was dissolved in a small 
quantity of water, mixed with the diet, and 
fed ad libittiin. I t  was estimated that each 
mouse ate about 3 grams of food a day, Thus 
the daily intake of the steroids by mice fed 
the 0.06% diet was approximately 100 mg/kg 
a day. KO marked loss of weight of the ani- 
mals was noted during the treatment. Re- 
sults showing the tumor retarding effect of 
the compounds when given by the oral route 
are shown in Table I. 

From the data in Table I, it is seen that 
methyl androstenediol, when given orally, has 
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a distinct retarding effect on the growth of 
both sarcoma 180 and adenocarcinoma C3H- 
BA. This effect is apparently dependent upon 
the amount administered, little retardation be- 
ing noted when the diets containing 0.015% 
was fed. Methyl testosterone, likewise, re- 
tarded the growth of these tumors when 100 
mgikg daily was given by the oral route. 
Growth of adenocarcinoma EO-771 and sar- 
coma 37 was not greatly retarded by methyl 
androstenediol given in concentrations which 
markedly impaired the growth of the other 
tumors. 

The retarding effect of the compounds on 
the tumors is confined essentially to the first 
two weeks of treatment; after this time, 
growth proceeds at  a rapid rate in spite of 
continued treatment , When implantations 
were allowed to grow for 5 days before oral 
treatment with methyl androstenediol was 
begun, little or no inhibition of growth was 

seen. 
X o  retardation in growth of sarcoma 180 

has occurred in repeated experiments in which 
either methyl androstenediol or methyl tes- 
tosterone has been administered subcutan- 
eously in 100 mg,/kg daily doses for 13 days. 

Sm;rzrmary. The growth of sarcoma 180 or 
adenocarcinoma C3H-BA is markedly re- 
tarded in mice by oral administration of 
methyl androstenediol or methyl testosterone 
in doses approximating 100 mg/kg daily, 
when treatment is started the day following 
implantation. Inhibition of sarcoma 37 and 
adenocarcinoma EO-7 7 1, under similar con- 
ditions, is slight and of short duration. No 
retardation of growth of sarcoma 180 was 
noted when 100 mg/kg doses of the com- 
pounds were administered daily by subcu- 
taneous injection. 
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Use of Bromsulphalein for the Measurement of Proteolytic Activity. 
(18353) 

ROGER L. GREIF. (Introduced by R. 31. Archibald.) 
From the Hospital of the Rockefeller Znstitute for Medico1 Research, New York City .  

Disodium phenoltetrabromophthalein di- 
sulfonate (Bromsulphalein) , widely used as a 
test of hepatic function( 1) ,  has been found 
to be an enzyme inhibitor(2). In  the study 
of this property, it was noted that protein 
could be precipitated completely from an acid 
solution by addition of this indicator, and 
that the color intensity of an alkaline solu- 
tion of the precipitate was proportional to 
the amount of protein present. Carroll(3) by 
reporting recently the effect of pepsin on the 
binding of bovine albumin with the dye 
orange I, suggested the present investigation. 

1. Relation of protein con- 
centration t o  amount  of Bromsulphalein in 
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precipitnte. Casein prepared according to 
Hammarsten (4) (Kahlbaum) was dissolved 
in aqueous 0.1% XazCO3 solution so that 1 
ml contained the amount of protein shown 
on the abscissa of Fig. 1. In 9.8 x 1.2 cm 
test tubes, 1 ml of casein solution and 1 ml 
of distilled water were mixed with 2 ml of in- 
dicator solution made by adding 3 ml of 5% 
aqueous Bromsulphalein (Hynson, Westcott, 
and Dunning) to 197 ml pH 2.5 citrate-phos- 
phate buffer (McIlvaine) ( 5 ) .  The tubes 
were centrifuged at  2500 rpm for 10 minutes, 
inverted, and allowed to drain for several 
minutes, after which the inner walls of the 
tubes were wiped dry with absorbent cotton 
on an applicator stick. The precipitates at  

3.  Hammarsten, O., Act. Reg. SOC. Scient., Upsali- 

5. McIlvaine, T .  C., J .  Biol. Chewz., 1921, v49, 
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