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explained as secondary phenomena resulting 
f roni the hyperphagia. 

On the other hand, the development of un- 
questionable obesity in some of our lesioned 
rats which did not gain weight more rapidly 
than the controls suggests that they deposited 
fat a t  the expense of other body constituents. 
-4pparently a slowing or cessation of growth 
can obscure the significance of weight gain as 
a criterion of obesity. Cessation or diminu- 
tion oi growth together with obesity was ob- 
served by Hetherington and Ranson in hypo- 
physectomized HO rats ( 1 1 ) and by Scow ( 12 ) 
in iorce-fed thyroidectomized rats. In both of 
these cases a combination of growth hormone 
deficiency (resulting in negative S balance) 
and excessive food intake could explain the 
phenomenon ( 12 ) . The same explanation 
might well hold for our HO rats which did not 
exhibit an excessive weight gain. Support for 
this concept comes from the observation( 13) 
that the anterior pituitaries of many of the 
lesioned rats show a striking degranulation of 
the acidophiles. similar to that found after 
thyroidectomy. This suggests that the secre- 
tion oi growth hormone by these cells might 
be severely disturbed by hj-pothalamic lesions 
which also produce obesity. 

S u m u i ~ i i y .  1. Hypothalamic obesity (HO) 
was produced in rats b!. means of electrolytic 
lesions. Glucose intestinal absorption deter- 
minations yielded the following ylucose co- 
efiicients of absorption (GC.4) : Control. 
114.0: HO. 107.4: HO thyrosinized. 173.5: 

thyrosinized, 191.6; thyroidectomized. 75 .2 .  
These results indicate that the intestinal ab- 
sorption of glucose need not differ from control 
values in order for obesity to occur. 2 .  Thy- 
roxine elevated the GC-4 of HO rats as well as 
that of unlesioned rats. Cnlesioned thyroidec- 
tomized and thyroxinized rats served as 
method controls. 3. Observations on HO rats 
which did not exhibit escessive weight gain 
suggest that hypothalamic lesions may inter- 
fere with the secretion of growth hormone by 
the pituitary. 
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Coniparison of Effects of Various Brands of ACTH on Normal Subjects.* 
(19894) 

HESRY D. KAISE. (Introduced by Paul Starr.) 
F r o m  tlzc I -n ivers i ty  of Soirtliern California, School of Medicine, Department of Medicine and 

t lie Los :I tigeles Coiinty General Hospital. 

The purpose of this study was to compare increase the urinary excretion of 1 7  keto- 
the effects of several types of commercial steroids in human subjects. Additional studies 
brands oi .I\CTH in their abilitj. to produce a were aimed at  depleting the ascorbic acid 
reduction in circulating eosinophils and to contents in the adrenal glands of hypophy- 

sectomized rats by means of injections of the 
same lots of ACTH as were used in the 
human subjects. Commercial preparations of 
ACTH have their dosages based on the rela- 

* I Iiish grateiully to ackno\v1edge the advice of 
Professor Paul Starr and the statistical treatment of 
Dr. Fred Moore. 
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TABLE I. Change in Blood Eosinophil Lerels Before and A4ftcr Administration of the niff ercwt 
Bralids of ACTH and Normal Saline, :IS Related to Specific Bralids and the Individual Su1)jects. 

Drngs .J.B. R.C. L.S. L.M. M.M. creasc/brnnd 
7-- Subjects- , fi\Tg % ae- 

So. of eosinophils 
: i t  0 and 4 hr -+ 

% dl~cl~casc + 
l3:ancl 1 

3 - 

3 

4 

3 

So mi. snli ne 

1 13- 48 
5 i  % 

149- 94 
3 i %  

12?2- 59 
53% 

111- 33 
i O r J ,  

li5-lli 
33 'Zb 

"0 70 

3070 

2 j g - " l s  

138- 44 
B8CJc 

84- 20 
76%) 
84- 89 
+6% 

127- 43 
My6 

92- i 3  
219h 

llG-100 
1492 
45 q c  

144- 50 
65 70 

166- i 8  
53 % 
95- 33 
65 70 

211- 78 
63 % 

'300- !H 
53 70 

1 70-1 2 8 
25YG 

S9.970 

330- 52 i 0  

367- 98 5'7.8 
85 70 

73 % 
56- 25 40.4 
5syo 

69 70 

59 % 

44% 
68.2% 

144- 45 67.4 

102- 42 44.2 

232-130 26.4 

C'olumns of percentages :tt far  right and at extreme bottom are the avg percentage cllonges: 
in eosinophils as related t o  individual brands and subjects respectively. Eosinophils are ex- 
l l r c w t d  in  total So./cc. 

tive potency of their products as determined 
by the biological assay of Sayers, Sayers and 
lVoodbury( 1) .  This assay depends on the 
ability of intravenous ACTH to deplete the 
ascorbic acid content present in the adrenal 
glands of hypophysectomized rats. Greenspan 
and coworkers(2) however have noted the 
lack of correlation of ACTH potency as de- 
termined by the Sayers method and other 
adrenal measurement tests such as the main- 
tenance test. Reinhardt and coworkers( 3 )  
have concluded that the ascorbic acid deple- 
tion test is but one effect, and as such, is an 
incomplete measure of the various possible 
responses to ACTH administration in ex- 
perimen t a1 animals. 

Xethods .  For purposes of this study, young 
male medical students were selected. The lots 
of -4CTH were prepared by E. R. Squibb and 
Son. United Laboratories, Ltd., Wilson Labor- 
atories. Sational Drug Co., and Armour Co. 
-411 -4CTH preparations were made into solu- 
tion just prior to use unless originally pre- 
pared in a liquid state. At intervals of no 
less than one week, intramuscular injections 
of one of the various lots of ACTH or normal 
saline were given to each subject. At no time 
were the subjects aware of the type of in- 
iection received, and eventually they all were 
given each lot of ACTH and normal saline. 
The dosage of ACTH was equivalent to 25 mg 
and that of normal saline, 1 cc. Eight hours 

prior to testing oral intake was restricted to 
either water or orange juice. A 2 hour urine 
specimen was obtained from 6 a.m. to 8 a.m., 
just before receiving the injection. At 8 a.m., 
capillary blood specimens were also obtained. 
Beginning 1% hours after the injection of the 
unknown, another 26-hour urine specimen 
was collected between 10:30 a.m. and 12 
noon. At this last hour, capillary blood was 
Again drawn. The tests performed with these 
collections were the 4-hour Thorn Eosinophil 
Test(4) and the measurement of urinary 17 
ketosteroids as determined by the method of 
Talbot and coworkers( 5) .  Additional studies 
with hypophysectomized rats were used em- 
ploying the biological assay of Sayers to 
evaluate the ability of these lots of ACTH 
and the Armour standard (La-1 A) to deplete 
the ascorbic acid content in their adrenal 
glands.+ A dosage of 2 gamma of ACTH 100 
g rat weight was used. 

Results. An average decrease in blood 
eosinophils of 5 7 %  or greater was obtained 
with 3 of the 6 products tested in the human 
subjects (Table I). Brands No. 1, 2,  and 4 
were associated with decreases of 70%. 67%, 
and 5776 respectively. Brands No. 3 and 5: 
with average decreases of 40% and 4472, 

t Sayers' bioassay data are the results obtained 
from the United Laboratories, Ltd., Pasadena, Calii . 
through the courtesy of Mr. Richard Bruner. 
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TABLE 11. Clianges in  mg of 17 Retosteroids/Hr Before and After Administration of Different Brands 
of ACTH and Sormal Salinc., as Related to Specific Brands and Individuals. 

Drugs J.E. H.C. L.S. L.M. M.M. ehaneehrand  
7 Subjects \ *vg 

mg of 17  keto- 
Brand  1 steroids + 

Change in lc\-cls+ 
7 - 
3 

4 

.8 9 5-1.7 8 8 
.893 t 

.74& .B40 
.192 

.i19- .944 

.749-1. i 2 7 

. 7 w -  .S?B 

. x u -  .951 
.411 t 
3 4 3  

2 2 5  t 

.978 t 

.229 .T 

1.3 00-1.102 .84f+1.15 6 
.198 J. .310 t 

.849- . i 83  .895-1.3U3 
. 0 G G  J. .410 t 

.TO?- .860 1.019- 3 5 2  
. I38 t .O6i J. 

.Gci9- .938 .710-1.250 
.269 t ..MI 

.89.?- . i69 .74& . i i 8  

.832- . i i 9  .'780-1.003 
.12G 5. .032 t 

. U S  & 2 2 3  t 

.001 t 244 t 

.8 7 5-1.3 38 
.463 t 

.71& .93 i  
2 5 3  t 

283- .5.X 
.02i J. 

.P4?- .so2 
2 6 0  .T 

.G48-1. U 6 5 
.4li t 

.466- .596 
.13@ t 
.329 t 

.463-.690 .361+ 

.513-.692 .lSS+ 

.484-.645 .090 + 

. 2 2 i  

S i 9  t 

.161 t 
,198 t 

.513-.711 .449+ 

.527-.967 .208+ 
.440 .T 

,044.1 
.542-.498 .133f 

.241 t 
Avg change in quantitative amounts is recorded in coluniiis to rstreme right and at bottom of the 

c.1ial.t. and rcdects changes among individual brands and subjects respectively. Direction Of arrow in- 
ilic:i6tc*s citlicr n rise or fall  in the change of levels. 

had 3 responses which were greater than SOP, 
but failed to elicit greater decreases in other 
tests. The average decrease with normal 
saline was 26% with variations from 14 to 
44%. ,411 subjects demonstrated an average 
.decrease in eosinophils of a t  least 45% or 
more with ACTH. The responses to normal 
saline were much less pronounced. Subject 
L.S., having the least response with ACTH, 
showed the least change with normal saline 
whereas subject JI.M., showing the best re- 
sponse, almost demonstrated an ACTH-like 
response with normal saline. 

The individual 17 ketosteroid responses as 
related to the specific lots of ACTH and 
normal saline are summarized in Table 11. 
All the drugs, including normal saline, were 
associated with some varying degree of in- 
crease in levels in the urine specimens ob- 
tained after the injections were made. In 
one instance, the changes with normal saline 
exceeded those of ACTH. Considering the 
total amounts, the greatest differences among 
the ACTH preparations were within close 
range of each other. Although the individual 
subjects tended to have initial levels within 
a close range, they varied widely in their re- 
sponses. Subject J.B. demonstrated the great- 
est increases, but the response to normal 
saline was also relatively excessive. The 17 
ketosteroid levels in subjects L.M. and M.M. 

showed the greatest differences in responses to 
ACTH and normal saline. Subject R.C. 
demonstrated only slight changes with all 
products. 

The results of the coinparison of the ascor- 
bic acid depleticn tests as caused by the dif- 
ferent lots of ACTH and the Armour standard 
are summarized in Fig. 1. All lots of ACTH 
possessed a varying degree of potency, but 
always that below the standard. Those lots 
associated with the most intense depletion 
were Brands KO. 2, 3,  and 5 .  Brands No. 1 
and 4 when tested in humans showed the most 
marked responses with 17 ketosteroid in- 
creases and eosinopenia, but in the animal test 
they showed the least. 

Summary. An analysis of the accumulated 
results indicates the following: 1. There is a 
statistically significant difference between 
ACTH and normal saline as related to induced 
eosinopenia. Furthermore, differences among 
brands are apparent with Brands No. 1 , 2 ,  and 
4 producing the more profound effects. 2 .  
1 7-Ketosteroid levels are slightly increased 
by all the brands and also by normal saline. 
Although Pincus(6) has been able to produce 
sharp hourly rises in urinary 17 ketosteroids 
under situations of induced stress in man, it 
seems that an intramuscular injection of 2 5  
mg of ACTH is not capable of duplicating this: 
at  least from urine specimens collected at  these 
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UGM. Of ASCORBIC ACID 
ASCORBIC ACID BIOLOGICAL ASSAY, SAYERS' METHOD 

PER 100 M ADRENAL OLAND 

LEFT 

STANDARD 

AVERAGE 
DI FFLRENCI 

BRAND NO 3 

MQ 

(2 MCG./100 GM. RAT WEIGHT) 

BRAND NO 1 

YO 

415 

BRAND NO 5 

FIG. 1. Different brands of ACTH are compared t o  the known Armour standard by the use 
of the Sayers' acscorbic acid biological away. The plain and striped paired columna indicate m g  
of ascorbic acid/100 g adrenal gland before and after administration of ACR'H. Columns aro 
labeled right and left, indicative of the respective glands, and depleted levels in the right 
adrenal glands occurred following AU'I'H. The other column at extreme right in each grouping 

shows avg differences in ascorbic acid level6 of the paired adrenal glands. 

time intervals. 3. There is no direct correla- 
tion among the three tests performed, but 
there seems to be an inverse relationship be- 

Endocrinology, 1948, v42, 379. 
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Evans, H. M., Hormone Assay, edited by Emmens, 
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4. Thorn; G. W., Forsham, P. H., Prunty, F. T. G., 
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in humans. 4. Because of this variation be- 
tween and human responses, and the 
results of other investigative work as referred 

to be questionable whether 
the present ascorbic acid depletion animal bio- 
assay is a Completely satisfactory method of 
determining the degree of activity of ACTH in 
man. 
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