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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, 
emis, 1877, vX. 

183. 



314 MEASUREMENT OF PROTEOLYTIC .ICTIVITY 

Mg. casein 
FIG. 1. 

Relation of optical densit!. ot' alkaline solution oi  
precipitate to amount oi casein. 

. Microg~oms proteolytic mater ia l  
FIG. 2 .  

Relation of optical densit\' oi solution of precipitate 
from 2 mg of casein to amount of protcolytic material. 

the bottoms of the tubes were dissolved in 2 
ml, 1070 NaOH, transferred quantitatively 
to a graduated cylinder, and diluted to 100 
ml with distilled water. .Wer thorough mix- 
ing, a portion of the solution was transferred 
t o  a 15 x 1.6 cm cuvette, and the optical den- 
sity was measured a t  a wavelength of 570 
mp in the Coleman, Jr. Spectrophotometer 
(Model 6-4). Fig. 1 shows the optical den- 
sity obtained by following the above pro- 
cedure with concentrations of casein between 
0.50 and 2.0 mg. 

2.  Measurement of proteozytic activity. 
50 mg of a commercially available proteo- 

lytic enzyme preparation (Trypsin "pure,' .I 
,\mend) were suspended in 100 ml of dis- 
tilled water, and allowed to stand at room 
temperature (26-28" C) for 2 hours with 
occasional shaking. The resulting opalescent 
solution was filtered through washed cotton to 
remove particulate matter, and a portion 
evaporated, then dried a t  120'' C to obtain the 
dry weight. The filtrate was found to con- 
tain 394 pg per ml. Water dilutions of the 
remaining solution were made to contain in 
1 ml, the weights indicated on the abscissa of 
Fig. 2. To  1 ml of each dilution was added 
1 ml of solution containing 2 mg casein 
in 0.1% Na2CO::. Following incubation for 
30 minutes a t  37" C the reaction was stopped, 
and the remaining unchanged protein pre- 
cipitated, by the addition of 2 ml of Brom- 
sulphalein solution. The  remainder of the 
procedure was carried out as in Section 1. 

Fig. 2 shows a typical curve relating optical 
density of a solution of remaining unchanged 
protein to dry weight of proteolytic prepara- 
tion. The amount of Rromsulphalein pre- 
cipitated by the proteolytic preparation alone 
was in this instance negligible. 

Comiiient. In  addition to casein, all the 
protein preparations tested, including human 
serum albumin, crystalline bovine plasma 
albumin (Armour), ovalbumin, hemoglobin, 
bovine gamma globulin (Armour), normal 
human serum, and lysozyme also precipitate 
with Bromsulphalein from acid solution. I n  
the case of gelatin, high speed centrifugation 
may be used to pack a finely divided precipi- 
tate. Curves similar to Fig. 2 can be obtained 
with solutions of crystalline pepsin, commer- 
cial papain, and ficin preparations, and the 
proteolytic reaction may be carried out 
a t  the optimum pH for the enzyme tested 
provided the precipitation is conducted 
a t  or near pH 2.5. I t  is also possible 
to detect as little as 10 pg of protein, 
measuring by difference, the amount of 
color removed from a known quantity 
of Bromsulphalein. I t  should be noted 
that the concentration of Bromsulphalein 
must be carefully adjusted in these experi- 
ments, as large excesses of this indicator may 
result in incomplete precipitation of protein. 

Summary. From acid solutions, Brom- 
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sulphalein is precipitated in amounts propor- 
tional to the protein present. This reaction 
has been used to measure proteolytic activity, 

and could be adapted to the quantitative de- 
termination of minute amounts of protein. 

~ece~;edl~ovemberli,19j0~~.~.~-~1~~19~~,~-~: 

Effect of Eserine and Atropine on ACTH Release. (18354) 
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Recent observations suggest that hypotha- 
lamic centers might take part in the con- 
trol of the corticotrophic function of the 
hypophysis, through the release into the 
pituitary portal system of an unknown stimu- 
lating agent ( 1,2 ) . Adrenalin and histamine 
have been so far investigated in this respect 
with negative results; adrenolytic (2-4) as 
well as antihistaminic { 5)  agents failing to pre- 
vent a stress-induced release of ACTH. The 
aim of the following experiments was to study 
the role of acetylcholine in the regulation of 
ACTH release. Using Sayers’ test(6) as an 
index of corticotrophic function, we have 
measured, in the rat, the adrenal ascorbic acid 
response to the independent and simultaneous 
administration of a parasympathomimetic 
drug (eserine) and an anticholinergic agent 
(atropine). 

One hundred twenty male piebald rats of 
an average weight of 130 g were subdivided 
into groups of 8 animals. Eserine salicylate 
was subcutaneously injected at  a dose level 
of 0.03 mg/100 g, atropine sulphate a t  a dose 
of 20 mg/100 g. The animals, previously 
fasted for 24 hours, were killed by bleedbg 
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FIG. 1. 

Effect of eserine salicylate (0.03 rng/100 g) on 
adrenal ascorbic acid concentration. 

one hour after the injection and the adrenal 
ascorbic acid determined according to Roe 
and Kuether’s method. 

A maximal ascorbic acid depletion (Fig. 1 ) 
was observed one hour after the administra- 
tion of eserine; it was followed in the next 
hours by a progressive return to normal level. 

Atropine (Table I) ,  far from preventing 
the eserine-induced depletion of adrenal as- 
corbic acid, increased it significantly and was 
by itself responsible of an intense discharge. 

I n  order to eliminate the possibility of a 
direct adrenal ascorbic acid depleting effect 
of atropine, eventuality suggested by di Mat- 
tei’s (8)  and Frommel’s (9) observations on 
the devitaminizing action of certain drugs, we 
studied in a final experiment the adrenal as- 
corbic acid response to atropine, 48 hours 
after hypophysectomy. 

A complete inhibition (Table 11) of the 
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