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cells and paramecia grown in media including 
sodium acetate containing tritium. Measured 
radioautographic images of endoplasmic con- 
centrations of radioactivity in paramecium 
and of individual yeast cells of 3 p haw been 
delineated. Since the average beta particle 
from (tritium is absorbed by a micron or less of 
nuclear track emulsion, from the standpoint 
of its range, this isotope approaches the ideal 
for radioautographic localization. 

Yeast grown in tritium-containing medium 
as described and exposed for a shonter time 
have shown differential localization of tritium 

in polar and peripheral extranuclear areas. 
Some of these foci showed only one or two 
grains of reduced silver (each about 0.3 p to 
0.4 p )  in the emulsion. This probably repre- 
sents the limit of resolution of radioauto- 
graphy with the present emulsions available 
for biological experimentts. 

We are indebted to the following members of the 
staff of Slmn-Kettering Institute: Dr. Leonard Hamil- 
ton for the spam.mecium, Ilr. H. Christine Reilly for 
the yeast, and MT. Mark Gettner for the thin sections. 
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The availability of a rapid and sensitive 
method for ithe assay of ACTH preparations 
by the adrenal ascorbic acid depletion test in 
the hypophysectomized rat(1) has made it 
possible to carry out comparative assays to 
an extent not allowed by the more time con- 
suming procedure of assay by the adrenal 
maintenance test in the hypophysectomized 
rat ( 2 ) .  The lack of internationally accepted 
test procedures and preparations has, how- 
ever, prevented the direct comparison of the 
level of activity of different samples of ACTH. 
Further than this, no detailed study has been 
made to date of: (a) the relationship between 
the potency of preparations in terms of ability 
to deplete ascorbic acid in the adrenal of the 
hypophysectomized rat, as compared with 
various morphological assay methods (adrenal 
repair and maintenance in the hypophysecto- 
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mized rat), and (b) the relationship between 
the ascorbic acid depleting potency and !he 
actual secretory activity of the adrenal gland 
in terms of the many and known experimental 
and clinical effects. 

It is also known that the criteria (electro- 
phoresis, solubility curves) for establishing the 
chemical homogeneity of hormone prepara- 
tions are not strict enough to rule out trace 
contaminants (either anterior or posterior 
lobe) which may be pharmacologically active. 
Under such circumstances, it is obligatory that 
comparisons be made between various meth- 
ods of assay, in order that the potency of 
various preparations can be evaluated in 
terms of types of responses, which may not 
necessarily be directly related to each other 
quantitatively . The present communication 
describes three series of experiments in which 
various types of ACTH preparations assayed 
by the ascorbic acid depletion test did not 
manifest a proportionally equivalent response 
in the adrenal maintenance test, or in secon- 
darily manifested effects on the thymus and 
lymph nodes. 

Methods and materials. Five preparations 
of ACTH were employed: A. ACTH protein 

Endocrinology, 1943, v33, 261. prepared according to the method described 
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in 1943 (3),  B. ACTH protein prepared ac- 
cording to a method to be described(4), C .  
ACTH peptide digestion mixture prepared 
from ACTH protein preparation (A), by a 
method described in 1948(5), (D) ACTH 
acid peptide in which the peptide is freed 
from the unhydrolyzed protein(6), and E. 
ACTH protein (B) treated with 0.2 S-HC1 
for 30 minutes in the boiling water bath. 

Assay of these preparations by the measure- 
ment of depletion of adrenal ascorbic acid 
was carried out on Sprague Dawley or Long- 
Evans rats,: hypophysectomized at  40 days 
of age, after 1 week in a constant temperature 
room: according to the technique of Sayers, 
et d.( l ) ?  and in similar animals injected for 
a period of 10 to 15 days beginning immediate- 
ly after the day of operation, for the main- 
tenance test ( 2 ) .  The latter groups of animals 
were maintained in a warm room under 
constant conditions and were fed this labora- 
tory's wet Diet I, ad Zib., for the duration of 
the experiment. At autopsy, one adrenal 
gland, thyroid, thymus, testes and cervical 
lymph nodes were weighed on a torsion bal- 
ance to the nearest milligram. Groups l and 
2 were given identical ACTH preparations, 
the groups differing only in the strain of rats 
employed. Group 3 compares the mainten- 
ance responses of the standard (1943) pro- 
tein a t  the 0.5 mg/day dose level with a pro- 
tein preparation ( 195 1 ) administered at  a 
dose of 1 mg/day and having a higher ascorbic 
acid potency than the standard (1943) pro- 
tein preparation. All preparations were tested 
for antidiuretic and pressor activity. The 
acid peptide D was substantially free of both 
activities whereas antidiuretic and pressor 
amounts in excess of 10 m.u./100 pg were pres- 
ent in the other preparations( 7). None of the 
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this test has been noted in this laboratory. 
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preparations exhibited thyrotropic or gonado- 
tropic effects. The preparations were not 
tested specifically for growth, lactogenic or 
oxytocic activity. 

Table I presents the data for 
assay of ACTH preparations A-E by the 
ascorbic acid depletion and the adrenal main- 
tenance tests in hypophysectomized rats. 
Test doses of ACTH preparations (B-E) are 
evaluated in terms of equivalent ascorbic 
acid depleting activity in micrograms of the 
standard protein A. The average weight of 
the right adrenal is presented in the table for 
each group of rats. These values can be 
compared by extrapolation with the stand- 
ard curve employed in this laboratory( 2) for 
dose-adrenal weight response and will be 
seen in every instance to show definite main- 
tenance activity. 

Examination of Table I will elicit the in- 
formation that in groups 1 and 2, the ACTH 
protein (B)  preparations were most active in 
the maintenance of adrenal weights, the acid 
hydrolysate (D) least active (although sig- 
nificantly greater than the controls), this in 
spite of a significantly greater ascorbic acid 
activity in the latter preparation. The most 
active preparation in terms of thymolytic and 
lympholytic activity, but with intermediate 
adrenal weight effect was the ACTH pepsin 
digest mixture (C) in groups 1 and 2. The 
ascorbic acid potency of this preparation is 
about twice that of the standard (1943) 
protein, although significantly less active 
(p <.Ol) than the acid peptide preparation. 

In Group 3, 2 preparations are compared: 
the standard protein (A) at  a dose level of 
0.5 mg/day, as compared with a different pro- 
tein preparation (E) of higher ascorbic acid 
activity and at  a dose of 1.0 mg/day. The 
2 treated groups show approximately the same 
effects on adrenal weight, thymus and lymph 
nodes, in spite of the difference in dose level 
and ascorbic acid depletion potency. 

It may be noted that the preparation (D) 
exhibiting the highest ascorbic acid depleting 

Results. 

potency is least active in causing reduction in 
weights of thymus and cervical lymph nodes. 
The suggestion must be made that high 
ascorbic acid depleting potency is not neces- 
sarily directly related to the secretion by the 
adrenal of substances causing reduction in 
thymus aqd lymph node weight. 

The standard ACTH preparation described 
in 1943 was purified according 40 its assay 
either in the repair or maintenance of the 
hypophysectomized rat adrenal whereas recent 
ACTH preparations have been prepared using 
the ascorbic acid depletion test as a measure 
of purification. 

The present data are interpreted to indicate 
the lack of a direct correlation between these 
assay methods. 

The evidence suggests the necessity for 
parallel assays of ACTH preparations (pro- 
teins or peptides) by at  least 2 methods until 
such a time as a correlation can be more 
clearly defined between (a) clinical and ex- 
perimental observations and (b) activity as 
determined by various biochemical and 
morphological assay methods. The possibility 
must be noted that isolation by various chemi- 
cal procedures of components of ACTH pro- 
tein may result in the purification of a pep- 
tide exhibiting activity only in one or the 
other of the various test methods. Questions 
must also be raised as to (a) possible presence 
of two or more active factors, (b) differences 
in rate of absorption, utilization, and excre- 
tion, and, (c) role of trace contaminants. 

Summary. Evidence is presented to indi- 
cate that the assessment of the potency of 
various types of ACTH preparations may vary 
according to the assay method employed. 
The suggestion is advanced that ACTH prepa- 
rations be routinely assayed by more than one 
method (ascorbic acid depletion, adrenal re- 
pair and maintenance, effect on thymus, lymph 
nodes, etc.) in order to avoid misinterpretation 
of the nature of the activity and biological 
responses to a particular preparation. 
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