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time of occurrence of thae “digitalis effect” in 
the duck h’earts was dependent upon the 
amount of digitoxin addled. Thus, standards 
(Table I) were obtained. Such standards we’re 
found to be nlecessary because of the signifi- 
cant but relatively fixed loss of digitoxin in 
the extraction of such large quantities of 
urine. 

For the assay of urinary excretion. of digi- 
toxin,, control urine samples (200 ml) were 
obtained from 4 young males and one female 
subject (average age 32 years). These were 
extracted and tested on the duck hlearts as 
dLescribed above and found to produce no 
effect. Each subject then was given 1.2 mg 
of digitoxin by mouth within a period of 6 
htours. L-rine collections subsequently were 
obtained. The daily volumes were measured, 
and then 2 separate 200 ml samples of each 
were extracted and assayed on 6-8 duck hearts. 
The {average time of occurrence of the “digi- 
talis effect’’ of the 2 samples was compared to 
tbe standard values. In this manner the 
amount of digitoxin originally present in a 
200 ml quantity od urine could be approxi- 
mated. The t’otal daily excretion then was 
calculated ‘by multiplying the amount of digi- 
toxin in the 200 ml quantity of urine, by the 
total daily urine volume/200. 

Resdts.  Each of the 5 subjects (Table 11) 
excreted greatly varying amounts of digitoxin 
in his urine after the oral ingestion of 1.2 mg 
of the drug. During the first 24 hours after 
ingestion an average od approximately 87 pg 
(Range: 44-144) or 7% of the admhhtered 
dose could be detected in the urine. The 
second day’s urine of each subject contained 
somewhat less diigitoxin (average: 55  pg). 
The third dlay’s urine of 4 subjects tested con- 
tained appreciably less diigitloxin (average: 
21 p g ) .  These results indticate that approxi- 
mately 14% of the amount of digitoxin ad- 
ministered to these 5 sulbjects could be re- 
covered in the urine collected the first 3 days 
after its adminlistration. 

Summary. The quantitative detection of 
orally administered digitoxin in the urine od 
subjects receiving the drug has been a m m -  
plished. Approximatlely 14% of the givenl 
dose is excreted in the urine of normal subjects 
during the first 7 2  hours after its oral inges- 
tion. 

The authors wish t o  express their indebtedness 
to Maude Gardner and Nancy Bryant for  their 
inr.aluable assistaiiee. 
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Adrenotrophic Activity of Human Urine.” (17471) 

WILLIAM LOCKE, A. ALBERT, AND EDWIN J. KEPLER~ 
From the  Mayo Clinic, Rochester,  M i m .  

The ability to determine adr,enocortico- 
trophic hormone in body fluids of man would 
be a valuable aid in extending our kn’owledge 
of @uitary-zidrenal physiology. Although 
there have been previous reports dealing with 
the pr#esence of adrenotrophin in urine, the 
results (summarized in Table I) are conflict- --- 

+ Abridgment of thesis submitted by Dr. Locke 
to the Faculty of the Graduate School of the 
University of Minnesota in partial fulfillment of 
the requirements for the degree of Master of 
Science in Medicine. 

t Deceased. 

ing. Part of this confusion arises from the 
failure of some of the investigators to use 
hypophysectomized test animals, an omission 
which unflortunatlely invalidates their conclu- 
sions. The remaining conflusion apparently 
cannlot be so explained. For example, JQWS 
and B ~ c h e r , ~  using a specific assay method, 
found no adrenotrophic activity in 200 to 440 
ml of urine of normal persons, while Reiss and 
associates5 and Williamson6 have reported the 

J 

1 deBoissexon, P., Bull. d’histol. appliq. a la 
physiot., 1936, 13, 129. 
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TABLE I. 
Tests for hdrenotrophic Activity in Human Crine. - 

Total vol. Adreno- 
per animal, trophic 

Reference Source Preparation ml Assay method activity 

DeBoissezonl Pregnancy Untreated 1 6  Incr. in adrenal mt and Y e s  
(1936) cholesterol in intact 

guinea pig 

P a  sc hkis , 
Rakoff, and 
Cantar ow2 

(1942) 

Jones and 
Bucher3 

(1943) 

Normal 
7046% ethyl 

alcohol 
precipitate 

Kormal Fractional 
ammonium 

sulfate 
precipitates 

Not stated Incr. in adrenal wt in 
intact 2-day-old chicks 
and 4-day-old rats 

2 0 0-440 Increase in adrenal wt 
of hypophysectomized 
rat  

Yes 

- 
NO 

Blumenthal4 Pregnancy, Untreated, 4-16 Incr. mitosis in adrenals Yes 
(1945) normal fresh and of intact guinea pig 

female preserved 

Reiss, Peglar, Pregnancy 1. Untreated Not stated Disappearance of sudan- 1. No 
and Gollaj 2. Benzoic Not stated ophobe zone in adrenal 2. KO 
(1946) acid adsorbed 

3. Picric 25 rat 3. Yes 
acid ppt. 

of hypo p 11 y s e ct o miz e d 

Incr. in adrenal wt 1. Yes 
(1946) female 2. Dialyzed 4 in intact rats 2. Y e s  

3. Dialyzed, 120-460 Ascorbic acid depletion 3. Yes 
acetone pre- 
cipitated pliysectomized rat  
4. Dialyzed 30 4. Yes 
pervaporated 
and acetone 
precipitated 

Williamson6 Normal 1. Untreated 4 

of adrenals of hypo- 

Cooke, Normal Permutit 250 Ascorbic acid depletion Yes 
Graetzer, adsorbed of adrenals of hypo- 

and ReissT physectomized rat  
(1948) 

presence of adirenotrophic activity in about 
25  ml of urine of normal and pregnant 
humans. Since our work was cornplebeti, 
Cooke and associates7 have reported positive 
reactions for adrenotrophinl in concentrates 
representing 250 ml of normal urine, prepared 
by an adsorption, technic. 

2 Paschkis, K. E., Bakoff, A. E., and Cantarow, 

3 Jones, G. E. S., and Bucher, N. L. R., Emdoc- 

4Blumentha1, H. T., J .  Lab. and Clin. Med., 

5Reiss, Max, Peglar, Harold, and Golla, Y .  M. 

6 Williamson, M. B., PRoC. SOC. EXP. BIoL. AND 

7 Cooke, D. S., Graetzer, E., and Reiss, M., J .  

A., Emdocrinology, 1942, 30, 523. 

rinology, 1943, 32, 46. 

1945, 30, 428. 

L., Nature, 1946, 157, 413. 

Mm., 1946, 63, 191. 

Endocrinol., 1948, 5, lxxxix. 

Because of these conflicting results and 
becaus'e of some claims that the presence of 
adrenotrophin! in Ibdy fluids in Gushing's 
syndrome is of etiologic significance, we have 
rein'vestigated this problem usinig several dif- 
ferent methods o)f concentrating the urine, 
and have placed particular emphasis on the 
study of urine from such pathologic states 
as may conceivably bie associated with ex- 
tremes of adrenotrophic activity. Although 
in general, our results have been negative, 
we are reporting them briefly, since they may 
be of some interest and of some use to 
others interested in the clinical-laboratory 
aspects of pituitlary-adrenal dlisorders . 

Material and methods. Adrenotrophic ac- 
tivity was determined by the ascorbic acid 
depletion rnlethods described by Sayers, Sayers 
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TABLE 11. 
Assays for Adrenotrophic Activity in  the Urine of Various Endocrinopathies. 

Adrenotrophic actiT-ity 

3 0 .  of 
patients Diagnosis 

Negative KO. of Positive Doubtful 
assays (L-R,  >25 mg) (L--R = 20-25 mg) ( L - R  <20 mg) 

4 Cushing ’s syndrome, 
Adrenal cortical 
hyperplasia 

2 Hypopituitarisni 

1 Addison’s disease 

2 Sexual and somatic 
precocity 

1 Natural menopause 

3 Surgical menopause 

1 Ovarian dwarfism 

1 Pregnancy 5 mo. 

1 Pituitary tumor 

9 

9 
k 

1 

2 

1 

3 

1 

1 

1 

be recmerdl. C~ommtrates equivalent to 1 5 % 
of the total 24-hour specimen, obtained from 
menopausal and pregnant women, states in 
which urinary adfrenotrophin had been pre- 
viously detected, gave negative rlesults. 

The pre- 
cipitation of urine by meam of acetone and) 
the extraction of the precipitate yield fairly 
good recoveries of urinary gonadotrophin 
(Frank a d  aswciatesll). This method1 was 
investigated extensively h r  adrenotrophic ac- 
tivity. Twenty-four&olur urine specimens 
were collected from 7 normal subjects (4 fe- 
males and 3 males) a d  101 tests were carried1 
out. Concentrates ranlging from1 2.5 to 23% 
of the total 24-hour specimen were injected 
per rat. Conoentrates equivalleat to 2.5 to 
10% of the total specimen gave negative re- 
s u l h  However, ,the equivalent of from 10 
to 2370 of the specimen per rat yielded posi- 
tive L R  values (more than 25 mg) in 2 in. 
stances, borderline responses (L-R of 20 to 
25  mg) inl 2 instances, and negative responses 
in 2 instances. Thas, while far from consis- 
tent, these results indicate at  least that an 
amount equivaknt to 10% or more of the 
24-hour specimen was nocessary to induce 
positive responses. 

Since adremtmphic activity could not be 

Acetone precipitates of urine. 

demonstrated consistently in normal urine, 
tests were performed on urines which might 
conceivably richer in adlrenotrophian, that 
is, in certain endocrine disorders. Among the 
endocrinapzthies which might be associated 
with extremes o!f adrmotrophic activity, we 
ttested the urines od patients with Gushing's 
syndrome, hppi tui tar ism,  Addisoa’s disease, 
in the menopause, and with a few miscellan- 
eous disorders1 (pituitary tumor, sexud and 
somatic precocity and ovarian dwafism). Ail 
tests were performed with amounts olf urine 
representing 10% or more od the entire 24- 
hour specimen. The results oif these assays 
are summarized in Table 11. 

Comment. The attbempts to demonstrate 
adrenotrophic activity in human urine of both 
normal and pathologic states have been genw 
erally unsuccessful. We have been unable to 
confirm the presence of adrenotrophin With 
consistency, althoagh occasional specimens 
have indeed given, (positive results. While it 
may be possible that adremtrophin is either 
not excretedl in the urine or excreted in bio- 
lcrgically inactive fiorm, the fm occasional 
positive results encountered by us as well as 
by other investigators would seem to over- 
rule this possibility. Another possibility is 
that adrenotrophin is excreted in biologically 
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active form but as a degraded part of the 
protein molecule. Such a possibility might 
explain why most of the methods used, de- 
signed to concentrate the urinary protein, do 
not yield adrenotrophic activity with consis- 
tency. 

Assuming that adrenotrophin is excreted in 
human urine, the problem of its detection 
might be resolved in two ways. The  first ap- 
proach would1 be to increase greatly the sensi- 
tivity oif the bioassay procedure so as to 
permit the use of fresh urine. Were it pos- 
sible to obtain positive results with a few 
milliliters of fresh urine, it would then be 
relatively simple to work out systematically 
a technic for the concentration and purifica- 
tioa of the hormone from urine. However, 
since the present Sayers’ assay procedure is 
already extremely sensitive (in our hands a 
minimum of 0.8 p g  of pure adrenotrophin was 
capable of inducing significant L-R values) 
it seems quite unlikely that any new assay 

method sufficiently sensitive to permit the use 
of fresh urine will be soon available. 

The alternative approach would be to con- 
tinue the empirical attempts to purify and con- 
centrake the urine in the hope tlhat a method 
will be found to permit the administration of 
large volumles of urine without toxicity to the 
test animals or appreciable loss of adreno- 
trophic activity. As such, the method de- 
scribed by Cooke and associates may repre- 
sent a solution. 

Summary. Using a specific and sensitive 
assay procedure, we have tested the urinle of 
normal persoilis anld of patients having a 
variety oI disease states for its adrenlotrophic 
activity. Tests using both fresh urine and 
urine concentrates prepared in, three different 
ways were carried out. Conltrary to previous 
reports, no adrenotrophic activity could be 
consist en tly demonstrated. 

Receii-ed Sept. 13, 1949. P.S.E.B.M., 1949, 72. 

Plasma Levels of Radioactive Iodine ( P I )  in Human Tracer Studies. 
(17472) 

HILDA S. ROLLMAN, AND DONALD W. PETIT (Introduced by Paul Starr) 
Froni t h e  School of itledicine, University of Southern Caliform’a, and Endocrine Clinic, 

Los Angeles County  Hospital. 

The purpose of the studies reported here 
was to examine the post ingestion plasma 
radioiodinle curves in euthyroid, hypothyroid. 
and hyperthyroid subjects as a first step 
toward analysis of the various factors regulat- 
ing the levels of such plasma iodine curves. 

Methods. Patients were selected after pre- 
vious clinical and laboratory study had es- 
tablished the presence of a euthyroid, hypo- 
thyroid olr hypothyroid state. All were in 
an  untreated state. Tbey were given 100 
microcuries o4 radioiodine by mouth before 
breakfast. Tlhe dosage was calculated on the 
basis of the shipping tag from Oakridge 
Laboratories. No carrier iodine was adlded. 
Each dlose was given with 50 cc of distilled 
water anld followed by two 50 cc portions of 
water to wash the container and mouths of 
the subjects. Blood specimens were dra.wrz 

a t  30 minutes, 1, 3, 6, 12, 24, and 48 hours; 
the blood was oxalated and centrifuged at 
2500 rpm fior 10 minutes. Then 01.2 cc of 
plasma was pipetted into shallow cups corn 
taining one drop of phenolphthalein: 0.2 cc 
of 0.75 N NaOH and 0.2 cc of detergent 
(Orvus) . Duplicate samples were dried under 
an  infra-rfed lamp and counted with a be11 
type Geiger Miiller tube (Cyclotron Special- 
ties Co., Model 410-A) and counter (TechnicaI 
Associates Modael GS4). Duplicate specimens 
of reagents alone, exclusive af plasma, were 
checked for radio-conltamination Tthe counts 
were corrected for decay with reference to the 
day of ingestion. Eleven cases of untreated! 
myxedfema and 14 nlon-myxedematous cases ( 5  
hyperthyroid and 9 euthyroid’) were so 
studied . 

Results. When the data for the enltire 25 


