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strated an enzyme system localized in the mi- 
crosomal fraction of liver cells, which oxidizes 
hexobarbital to keto-hexobarbital. The in- 
vestigation of the activity of this enzyme sys- 
tem in these strains is now underway. 

Summary. 1. Significant differences in 
sleeping time have been demonstrated be- 
tween various strains of mice, inbred and non- 
inbred, when injected with 125 mg per kilo 
body weight of hexobarbital. 2. Three differ- 
ent levels of genetic homozygosity were repre- 
sented in the various strains tested. The most 
closely inbred strains ( A/’L, DBA/2, A/He, 
BALB/c, C57L, C57BL:6, C57BR/cd, 
C3HfB, BRSUNT, SWR) showed the least 
variation, the less closely inbred strain (CFW) 
showed more variation, and the non-inbred 

Swiss strain showed the most variation. 
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Blood ACTH Levels Following Subcutaneous Injections.* (22040) 

E. A. LAZO-WASEM AND S. W. HIER. (Introduced by Claire E. Graham.) 
Wilson Laboratories, Chicago, I l l .  

The adrenocorticotropic hormone (ACTH) 
is known to disappear rapidly from the cir- 
culating blood. Van Dyke et aZ.( 1)  have es- 
timated the average life of the ACTH mole- 
cule in the circulation to be approximately 17 
minutes, and half-life values of about 5 min- 
utes have been estimated for ACTH admin- 
istered intravenously to intact rats( 2:3). The 
half-life of endogenous ACTH in the adrenal- 
ectomized rat has been reported to be ap- 
proximately one minute(4). A rapid rate of 
disappearance of ACTH from the circulation 
is also indicated by clinical studies. Intra- 
venous infusion of ACTH over a prolonged 
period brings about a much greater adrenal 
response than the single injection of a com- 
parable dose of the hormone( 5 ) .  I t  becomes 
of interest, therefore, to establish the rate at  
which exogenous ACTH disappears from the 
circulation following a single extravascular 
administration. 

In  these studies a large dose of ACTH was 
administered subcutaneously to hypophysec- 

* ‘The authors acknowledge the helpful assistance 
of Mr. William Watson and Miss Joan Michalski. 

tomized rats and blood ACTH levels were es- 
timated at  various intervals after treatment. 

M ~ t h o d .  Male hypophysectomized rats 
were obtained from the Hormone Assay Lab- 
oratories, Chicago, and used within a 24-hour 
post-operative interval. An ACTH standard 
dose response curve was prepared for this 
study based on accumulated data representing 
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FIG. 1. ACTH standard dose-response curve. Each 
point represents the mean response of 25 hypo- 
physectomizcd rats 1 hr after intrav. injection 

with U.S.P. ACTH Reference Standard. 
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TABLE I. Depletion of Adrenal Ascorbic Acid in  
Recipient Rats following Injection of 4 ml of 
Blood from Donor Rats Previously Injected with 

10  U.S.P. Units of ACTH. 

Adrenal ascorbic 
acid depletion 

Min. after (mg/100 g> of 
subcut. inj. recipient rats 1 Blood ACTH 
of donor KO. of hr after intrav. of donor rats 

rats rats in j . (niu/4 ml) * 

1 
2 
4 
8 

10 
16  
20 
32 
40 
80 

6 
6 
4 
5 
3 
6 
3 
3 
3 
3 

77 
90 

134 
119 
106 
123 
43 
69 
58 
10 

.44 

.56 
1.00 
.as 
.76 
.92 
.12 
.36 
.32 
.oo 

* Obtained by interpolation of column 3 using 
Fig. 1. 

25  rats a t  each point injected intravenously 
with U.S.P. ACTH Reference Standard (Fig. 
1 ) .  Measurements of blood ACTH were 
made by the technic of Sayers and Burke( 6) .  
Hypophysectomized rats, 2 50 g, were injected 
subcutaneously with 10 U.S.P. ACTH units 
in 0.5 ml water. At various time intervals 
following treat,ment 4 ml of blood (from a pre- 
viously injected rat were collected from the 
abdominal aorta into a heparinized syringe. 
The blood was immediately injected into the 
jugular vein of a recipient 100 g hypophysec- 
tomized rat. The donor rat was then dis- 
carded. Individual rats were used for each 
blood collection. Adrenal ascorbic acid of 
recipient animals was determined 1 hour after 
the transfusion. These values were sub- 
tracted from uninjected control values to es- 
timate adrenal ascorbic acid depletion. Blood 
ACTH values were obtained by interpolating 
the depletion values on Fig. 1. 

Results. Table I presents the ascorbic acid 
depletion values found in recipient rats receiv- 
ing 4 ml of blood from donor animals. 

The concentration of ACTH in each ml of 
rat blood (obtained from Table I) is shown 
graphically in Fig. 2. Detectable ACTH ac- 
tivity is found in the blood within one min- 
ute after subcutaneous injection. 

The blood ACTH level rises rapidly and 
reaches a peak concentration between 4 and 
8 minutes after injection. After 20 to 40 

minutes the blood ACTH is almost back to 
zero and 80 minutes after injection no detect- 
able activity is found. 

In a separate experiment, adrenals were 
removed from the donor rats a t  the time that 
blood sampling took place. The adrenal as- 
corbic acid depletion was determined and is 
shown plotted with blood ACTH levels in 
Fig. 3. Significant depletion of adrenal 
ascorbic acid in the donor rats does not occur 
until about 28 minutes after the peak level of 
ACTH in the blood is reached. 

Discussion. The present data indicate that 
exogenous ACTH, even when administered 
subcutaneously in a large dose rapidly disap- 
pears from the blood. Endogenous ACTH, 
too, disappears quickly from the blood after 
ether anesthesia( 6)  and after scald (7) .  

Pincus e t  aZ.(8) showed that up to 70% of 
added ACTH activity is lost within 1 hour 
from blood. Since such in vitro inactivation 
may be prevented by previously heating the 
blood( 8), it is likely that a t  least some of the 
disappearance of ACTH from blood in vivo 
may be due tu enzymatic inactivation. 

The time relationship between ACTH ad- 
ministration and adrenal ascorbic acid deple- 
tion has been the subject of many studies 
(9,10), but this is believed the first investiga- 
tion where the actual ACTH concentration in 
the blood was correlated with its correspond- 
ing adrenal ascorbic acid depletion. This is 
significant since it shows that despite an un- 
physiologically high ACTH blood concentra- 
tion a 28-minute lag in the adrenal response 
still occurs. 
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MINUTES AFTER ACTH INJECTION 

FIG. 2. Blood levels of ACTH in hypophysecto- 
mized rats after a single subcut. injection of 1 0  
U.S.P. ACTH units.  Each point represents mean 

response of 3 to 6 animals. 
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FIG.  3. Siiiiultaneous measurcnient of blood SCTH 
coiiceiitratiori and adrenal ascorbic acid in  hppo- 
phpectomized rats treated subcut. with 10 U.S.P. 
ACT13 units. Each point represents mean response 

of 3 animals. 

The highest blood concentration of ACTH 
observed in this study (Fig. 3 )  was 0.35 mil- 
liunit per ml blood. The blood volume of a 
rat is estimated to be 6 ml per 100 g(11,12). 
In  the 250 g rats used in these experiments a 
total of only 6.1 milliunits, therefore, appears 
to be present in the circulation at  the time of 
the highest blood concentration out of 10,000 
milliunits injected. This indicates massive in- 
activation of the hormone at  probably both 
the site of injection and after it enters the cir- 
cula tion. 

The rate of disappearance of 
exogenous ACTH from the blood in the hypo- 
physectomized rat has been determined. Fol- 
lowing subcutaneous injection of 10 U.S.P. 
-4CTH units detectable blood ACTH activity 

Summary. 

was found within 1 minute. A peak concentra- 
tion of 0.25 to 0.35 lmilliunit per ml blood took 
place 4 to 8 minutes after injection. No de- 
tectable activity was found after 80 minutes. 
Significant adrenal ascorbic acid depletion did 
not occur until about 28 minutes after the 
peak concentration of ACTH in the blood was. 
reached. 
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