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The administration of either acetylsalicylic 
acid or sodium salicylate to rats has been 
shown to cause a marked drop in the content 
of ascorbic acid and to a lesser extent of 
cholesterol in the adrenals ( 1-4), an effect 
which is not found in the hypophysectomized 
animal ( 1,2 ) . Cronheim et a2. ( 1 ) gave salicyl- 
amide to a few animals and found its effect 
on the adrenals to be somewhat less than that 
of sodium salicylate. In later experiments 
these investigators administered para-amino- 
benzoic acid (PABA) tdong with sodium 
salicylate but failed to get an augmented 
effect ( 5 ) .  They suggested that their inability 
to demonstrate an additional effect with 
PABA was probably due to the fact that the 
animals were sacrificed too soon after the ad- 
ministration of the drug, namely, 2 hours. 

Since the analgesic effect of salicylamid'e in? 
the experimental animal has been shown tol 
be greater than that of acetylsalicylic acid 
(6-8), it was decided to carry out a more. 
extensive investigation on its adrenal effects, 
studying not only the intensity of its action 
but also the time required for the adrenal' 
cholesterol and ascorbic acid to return t o  
normal concentrations. For comparative pur- 
poses experiments were carried out with both 
salicylamide and sodium salicylate, alone or' 
with an equivalent amount of PABA. 

Methods. ,4lbino rats were used through-. 
out. All animals purchased from a commer-- 
cia1 dealer were placed on our stock diet of- 
Rockland rat pellets for at least a week before 
they were used in the experimental work. No! 
food was allowed for 16 hours prior to the ad-- 

TABLE I. Effect of Oral Salicylamide with and wikhout Para-Aminobenmic Acid on Adrenal 
Cholesterol and Ascorbic Acid of Male Rats. 

Concentration following drug administration, % 
Ascorbic acid Cholesterol 

2 hr 4 hr 2 hr 4 hr Remarks 

.324 -i- .053* .310 2 .037* 3.25 & .29" 2.91 & .37* Controls receiving gelatin 

.164 -I: .021 .274 2 .Q88 2.70 f .61 2.51 & .65 Salicylamide, 300 mg/kg 

.180 t ,029 ,272 2 -097 2.93 k .43 2.51 f .72 Idem. + equimolar quantity of PABA 

(3) (10) (3) (9) 

(4) ( 14,) (4) (14) 

(4) (15) (4) (15) 
* Stand. dev. 
No. of animals in parentheses. 

*We gratefully acknowledge the financial assis- t Part of this work was submitted by one of usf. 
J. A. B., in partial fulfillment of requirements for the 
degree of Bachelor of Science, Randolph-Macon CoL- 
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tance given by Charles C. Haskell & Co., Richmond, 
Va., in support of this work. 
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ministration of the drug. All animals were 
sacrificed by rapid decapitation. The ad- 
renals were removed at  once and analyzed for 
ascorbic acid by the method of Roe and 
Kuether (9) and for cholesterol by the method 
of Outhouse and Forbes( 10). Animals raised 
in our own colony tended to have a higher 
concentration of both cholesterol and ascorbic 
acid in their adrenals than those purchased 
from commercial dealers. On account of this 
variation both test and control animals used 
in any one experiment were always of the 
same sex and of comparable age and stock. 
Data recorded in Tables I and I1 were ob- 
tained on rats purchased from the same dealer 
and weighing around 170 g at the time of 
sacrifice. 

Table I shows the results obtained following 
the administration by stomach tube of 300 
mg/kg of salicylamide with and without an 
equimolar amount of PABA. The salicyl- 
amide was suspended in .125% gelatin. Con- 
trol animals received an equivalent volume of 
the gelatin solution. Previous work( 11) 
showed that the insertion of the stomach tube 
was in itself a sufficient stress to cause a 
slight drop in the ascorbic acid content of the 
adrenals but that it did not exert a demon- 
strable effect upon the cholesterol concentra- 
tion. The controls were sacrificed 2 and 4 
hours after administration of the gelatin solu- 
tion. I t  will be seen that the adrenal ascorbic 
acid concentration showed a marked drop 2 
hours after the administration of the sali- 
cylamide, as compared with the controls, but 
was well on the way back to normal in 4 hours. 
Addition of PABA did not augment the sali- 
cylamide effect. The drop in adrenal choles- 
terol was much less definite than in ascorbic 
acid. The general trend, however, was dis- 
tinctly downward. In  other experiments in 
which the salicylamide dose was 500 mg/kg, 
the degree of reduction of ascorbic acid was 
about the same as was obtained with the 300 
mg,/kg dose but the effect on the cholesterol 
concentration was somewhat more definite. 

In  an attempt to obtain more definite in- 
formation on the adrenal response to salicyl- 
amide and the possible influence of PABA, it 
was decided to study their effect when given 
intraperitoneally, using the sodium salt of 



ADRENAL RESPONSE TO SALICYLATE ADMINISTRATION 39 

PABA instead of the free acid. Salicylamide 
was given at a level of 300 mg/kg and Na- 
PABA at a level of 350 mg/kg. Each animal 
received 2 ml of the appropriate solution per 
100 g of body weight. When salicylamide 
was used it was suspended in .125% gelatin- 
.64% NaCl solution. The NaCl was omitted 
when Na-PABA was used. It was also omit- 
ted in the accompanying experiments in which 
Na-salicylate was used. Control animals re- 
ceived 2 ml of the gelatin-NaC1 solution per 
100 g of body weight. A few were given 350 
mg/kg of Na-PABA only, and since the re- 
sults on these animals did not differ from 
those obtained in the other controls, they have 
been included in the control values. 

The experimental results which are given 
in Table I1 show that the addition of the 
Na-PABA did not affect the adrenal changes, 
either from the standpoint of intensity of 
effect or duration of action. Although the 
drop in both the ascorbic acid and cholesterol 
was very much the same with both salicyl- 
amide and Na-salicylate, the duration of the 
effect was somewhat longer with Na-salicylate. 
Both compounds showed the lowest average 
concentration of adrenal cholesterol 6 hours 
after their administration, but the return to 
normal was more rapid in the salicylamide- 
treated animals. The lowest concentration of 
adrenal ascorbic acid was found in those ani- 
mals sacrificed 2 hours after salicylamide, but 
4 hours following Na-salicylate administra- 
tion. The ascorbic acid content of the ad- 
renals of the salicylamide-injected animals 
was showing a distinct return towards normal 
by the 4th hour, the time at which the Na- 
salicylate-injected animals showed the lowest 
values. 

Discussion. The concentration of both as- 
corbic acid and cholesterol in the adrenals at 

a given time must represent a balance be- 
tween their rates of utilization or removal on 
the one hand, and their rates of formation or 
deposition on the other. Consequently, the 
more prolonged effect of Na-salicylate on the 
concentration of these substances in the ad- 
renal does not necessarily signify a longer 
period of increased adrenal activity. Further 
studies along other lines would be necessary 
in order to establish a definite answer. 

Summary. Both oral and intraperitoneal 
administration of salicylamide to rats was 
found to cause a drop in the ascorbic acid 
and cholesterol content of the adrenal glands. 
The simultaneous administration of PABA or 
its sodium salt along with either salicylamide 
or Na-salicylate had no influence on the in- 
tensity or duration of the adrenal effect. 
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