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I. Introduction

It has been said that "aspirin is the poor man's
cortisone™, Some authors have referred to the "ACTH
effect of salicylates™. It 1s the purpose of this
paper to review the literature presented so far which
may enlighten the author as to the relationship between
ACTH, cortisone and salicylates.

Chemistry

All salicylates are derivatives of o-~-hydroxybenzoie

acid. The most common salicylates are sodium salicylate

and acetylsalieylic acid, although many others have been

used,
OONa OCH
CoH cuxHB
Sodium Salicylate Acetylsalicylic Acld

ACTH is a protein with a molecular weight of about

20,000.
Cortisone has a agﬁPcture similar to cholestergl.
=0
0
Gﬁ3 Cortisone or

Kendell's Campound E

Thus, we see there 1s very little similarity in the

chemical structures of these compounds.
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II. Similarity of Uses
Salicylates

It is thought that Chase, in 1865, was the first
to refer to the use of salicylates in treatment of in-
flammatory rheumatism and MacLegan in 1876 was the first
to popularize the use- of salicylates in rheumatic fever.(l)
For centuries before this, crude preparations of salicylates
had been used as analgesics. (Hippocrates, 2,400 years
ago, recommended leaves of. the willow tree for pain in
childbirth.)

Coburn in 1943 (2) re-emphasized the importance of
the use of salicylates in acute rheumatic fever and intro-
duced the concept that a high level of plasma salicylates
was necessary to prevent progression of the inflammatory
process while at a lower level there was only a relief of
symptons with a masking of the disease process.
Cortisone

Hench (1949) (3) noted in the presence of pregnancy,
Jaundice and surgical trauma or malnutrition there frequently
appeared a clinical remission of rheumatoid arthritis. In
the same year (4) he reported relief of symptons of rheu-
matoid arthritis and a reduced sedimentation rate after
treatment with compound E or ACTH and that these symptons
returned if treatment was discontinued. Since that time
ACTH and cortisone have been used in many hypersensitive

conditions,



III. Comparison of Actions of ACTH and Salicylates
(A) Increased Adrenal Cortical Activity

It has been firmly established that discharge of
ACTH from the adenohypophysis is an essential 1link in
activation of the adrenal cortex. The activity of the
adrenal cortex can be measured (5) by

a. size of the adrenal gland

b. depletion of cholesterol and ascorbic acid

content of the adrenal gland

c. 1increase in urinary and blood corticosteroids

d. decrease in circulating eosinophils (6)

e. 1increased ratio of urinary uric acid: urinary

creatinine (6), and

f. development of signs of Cushing's syndrone.

If salicylates have an ACTH-like effect, it would be
expected that with administration of salicylates there
would occur an increased activity of the adrenal cortex
which could be measured by these indices.

(1) There were no reports in which a change in the size
of the adrenal gland was measured following salieylate
therapy.

(2) Depletion of Ascorbic Acid and Cholesterol of the

Adrenal Gland

Blanchard (1950) (7) stated that "a number of"

cinchoninic aeid derivatives, salieylic acid and amino-
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pyrine have been found to decrease the adrenal ascorbic
acid of rats",

Robinson (1¢51) (&) found a depletion of cholesterol
or other stalnable material within thirty minutes of
administration of aspirin and that the reticularis and
fasiculata showed marked depletion while the glomerulosa
was unaffected.

Hetzel and Eine (1951) (9) concluded that the sal-
icylate radical depleted the ascerbic acid content of

the suprarenzl glands in proportion to the dose.

Cronheim, Kiag and Hyder (1952) (10) found that
the salicylic acids caused a depletion of adrenal
ascorbic acid with the exceptions being p-amino-
salicylic and p-hydroxysalicylic acids - which have
not been successful in treatment of collagen disorders
either.

Zades and King (1953) (11) detected amounts of
ACTH in the blood of rats following salicylate admin-
istration by transfusing this blood into hypophysectomized
rats and then measuring the adrenal ascerbic acid content
before and after the transfusion.

There are no reports disputing that salicylates
give depletion of ascerbic acid and cholesterel, however,
it should be noted that these tests were conducted on

experimental animals.



(3)- Increase in Urinary and Blood Corticosteroids

Van Ceauwenberge and Hemsghem (1951) (12) noted a
very high urinary excretion of reducing steroids in
patients with collagen disorders during treatment with
aspirin (1 gm @ 3 hours) but found variable amounts
of 17-ketosteroids* excreted in the same patients.

Bertolami et al (1951) (14) found an increased
urinary excretion of 1l7-ketosteroids on the third and
fourth days of therapy with salicylates in acute asteo
myelitis but after the fourth day there was a progressive
decrease until the tenth day.

Roskam and Van Cenwenberge (1953) (15) found sali-
cylates to increase the excretion of glucosteroids but
the excretion of -17-ketosteroids was variable in their
experiments,

' Smith, Gray and Lunnon (1954) (16) stated that
salicylates did not cause an increased excretion of
adrenocortical steroids and that a large increase was
observed during subsequent administration of cortico-
trophin to two of these same patients.

Bayliss and Steinbeck (1954) (17) found no signi-
ficant increase in the plasma level of 17-hydroxycortico-
* TLiddle (1954) (13) states that urinary 17-hydroxy
corticoids are most serviceable in assay of ACTH effect

on adrenals and urinary l7-ketosteroids are less sensitive
in this respect.



steroids in seven patients treated with acetylsalicylic

acid (10 - 25 gr. T 4 h.) for a prolonged time or in

four patients treated with a single large dose of sodium

salicylate.

Therefore, we find contradictory results in measuring
urinary and blood corticosteroids following salicylate
administration. It is of interest that Bertolani reported
a difference in steroid excretion as the salicylate therapy
proceeded. The other authors did not record successive
levels or state very carefully the time element. These
factors seem to be of great import if salicylates should
have an ACTH-effect - for according to Selye (18) the
response of the adrenals depends on the duration and the

ramount of the stress applied. Other conditions must be
carefully controlled. For example, barbiturate medication
would invalidate the results.

(4) Decrease in Circulating Eosinophils (Thorn, 1946 (6)
states this measures adrenal activity in terms of
ll-oxysteroids)

Bertalami et al (1951) (14) found eosinopenia and
lyngyphopenia in guinea-pigs treated with salicylates.

Meade and Smith (1951) (19) found no sighificant
decrease in circulating eosinophils with salicylates at
a plasma level of 38 mg/100 ml. However;'they added that

continued therapy may have given a different result since



Janus in a personal communication to them had noted an
eosinophilia in cases of rheumatic arthritis and rheumatic
fever which responded to sodium salicylate or aspirin.

Roskam and Csemwenberge (1951) (20) were in conformity
with Meade and Smith in that they found no significant
decrease in the number of circulating eosinophils four
hours after the intake of 4-6 gm. of sodium salicylate,
but from that time on there was a decrease until six
hours after the dose. Also, they found a significant
decrease at four hours if the administration was intra-
venous rather than oral. This paper seems to adequately
disprove the conclusion presented by Meade and Smith.

The evidence is in favor of a decrease in eosin-

ophils with salicylate therapy.

(5) Increased Ratio Urinary Uric Acid: Urinary Creatinine.
(Thorn 1946 (6) states this also measures adrenal
activity in terms of ll-oxysteroids)

Roskam and Van Camwenberge (1951) (20) found the
urinary uric acid: creatinine ratio increased signifi-
cantly by two hours after an intake of 4-6 gms of sodium
salicylate orally in twelve healthy volunteers.

In a later paper (15) these same authors contend
that patients showing an insufficient eosinepenia or

increase in urinary uric acid: creatinine ratio in four,




















































































	ACTH effect of salicylates
	Recommended Citation

	tmp.1677877922.pdf.yw9c0

