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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 is 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-hydroxybenzoic 

acid. The most oommon salicylates are sodium. salicylate 

and acetylsalicylic acid, although many others have been 

used. 
ANa 
V

CoH 

Sodium Salieylate 

a=3
.lcet7lsalieyl1c Acid 

ACTH is a p;rotein with a molecular weight of about 

20,000. 

Cortisone has a structure similar to cholester�l. 

0 

OH 
:o 

Cortisone or 

Kendall's Compoand E 

Thus, we see there is very little similarity in the 

chemical structure� of these compot.mds. 
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II. Similarity of Uses

Salicy;lates 

It is thought that Chase, in 1865, was the first 

to refer to the use of salicylates in treatment of in­

flammatory rheumatism and MaoLegan in 1876 was the first 

to popularize the us:e• of salicylates in rheumatic fever. (1) 

For centuries before this, crude preparations of salicylates 

had been u�ed as �nalgesics. (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. 
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III. Comparison of Actions of.ACTH and Salicylates

(A) Increased Adrenal Cortical Acti_vity

It has been firmly established that discharge of

ACTH from the adenohypophysis is an essential link in 

activation of the adrenal cortex. The activity of the 

adrenal cortex can be meas,ured ( 5) by 

a. size of the adrenal gland

b. depletion of cholesterol and ascorbic acid

content of the adrenal gland

c. increase in u.ri.nary and blood corticosteroids

d. decrease in circulating eosinophils (6)

e. increased ratio of urinary uric acid: �inary

creatinine (6), and

f. development of signs of Cushing's syndrome.

If salicylates have an ACTH-like effect, it would be 

expected that with administration of salioylates there 

would occur an increased activity of the adrenal cortex 

which could be measured·by these indices. 

(1) There were n� reports in which a change in the size

of the adrenal gland was measured following salicylate 

therapy. 

{2) Depletion of Ascorbic Acid and Cholesterol of the 

Adrenal Gland 

Blanchard (1950) (?) stated that "a number of· 

cinchoninic aoid derivatives, salicylic acid and amino-
. .  
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pyrine have been found to decrease the adrenal asco:rbic 

acid of rats". 

Robinson (1951) (8) found a depletion of cholesterol 

or other stainable material within thirty minutes of 

administration of aspirin and that the reticularis and 

fasiculata showed marked depletion while the glom.erulosa 

was uneffected. 

Hetzel and Eine ( 1951) ( 9) concluded that the sal­

icvla te radical deDleted the ascorbic acid conten t of 
w -

the sunrarenal glands in oronortion to the dose. 
� 

---------

Cronheim, Ki2g 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 trea tnient of collagen disorders 

either. 

Eades and King (1953) (11) detected amounts of 

ACTH in the blood of rats following salicylate admin­

istration by transfusing this blood into hy-pophysectomized 

rats and then measuring the adrenal ascorbic acid content 

before and after the transfusion. 

There are no reports disputing that salicylates 

give depletion of ascorbic acid and cholester�l, however, 

it should be note1 that these tests were conducted on 

experimental anim�ls. 
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(3)· Increase in Urina�y and Biood Corticosteroids

Van Cnwenberge and Hensghem (1951) (12) noted a 

very high urinary excretion of reducing steroids in 

patients with collagen disorders during treatment with 

aspirin {l gm. q 3 hours) but found variable amounts 

of 17-ketosteroids* excreted in the same patients. 

Bertolami et al (1951) (14) found an increased 

urinary·excretion ot 17-ketosteroids on the third and 

fourth days of therapy with salioylates in acute asteo 

myelitis but after the fourth day there was a progressive 

decrease until the tenth day. 

Roskam and Van Canwenberge (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 

observ�d 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-

* Liddle (1954) (13) states that urinary 17-hydroxy
oortiooids are most serviceable in assay of ACTH effect
on adrenals and urinary l?-ketosteroids are less sensitive
in this respect.
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steroids in seven patients treated with aoetylsalicylio 

acid (10 - 25 gr. q 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 1s or 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 salioylates should 

have an ACTH-effect - for according to Selye {18) the 

response ot the adrenals depends on the duration and the 

•amount of the stress applied. Other conditions must be

carefully controlled. For example, barbiturate medication

would invalidate the results.

(4) Decrease in Circulating Eosinophils (Thorn, 194� (6)

states this measures adrenal activity in terms of

11-oxysteroids)

Bertalan! et al (1951) (14) found eosinopenia and 

lylll71'hopenia in guinea-pigs treated with salicylates. 

Meade and Smith (1951) (19) found no sighiticant 

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 
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Janus in a personal communication to them had noted an 

eos1nophilia in oases of rheumatic arthritis and rhell!Il,.':'ltic 

fever which responded to sodium salioylate or aspirin. 

Roskam and Ceawenberge (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�5 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 tavor of a decrease in eosin­

ophils with salicylate therapy. 

(5) Increased Ratio Urinary Uric Acid: Urinary Creatinine.

(Thorn 1946 (5) states this also measures adrenal

activity in terms of 11-oxy-steroids)

Roskam and Van Cauwenberge (1951) (20) found the

urinary uric acid: creatinine ratio increased signifi-' 

cantly by two hours after an intake of 4-6 gm.s of sodium 

salicylate orally in twelve healthy volunteers. 

In a later paper (15) these same authors contend 

that1patients· showing an insufficient eosinopenia or

increase in urinary uric aoid: ereatinine ratio in tour, 
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six and eight hours after 6 gm► sal icylate is admin­

istered orally will also fai l to r espond to salicylate 

treatment. 

(6) Development of Signs of Cushing's Syndrome 

Cochran, Watson and Reid (1950 ) (21) reported the 

case of a rheumatic f~ver patient who was trea ted with 

salicyla tes and developed fea tures similar to Cushing's 

syndrome . For fifteen days the patient was given 5 gms . 

aspirin da ily and developed rounding of the f ac i al con­

tours, a cne, diminished glucose tol erance, glycosuria · 

and an altera tion of the mental sta te. On the fifteenth 

day the dosage was reduced to three gms . da ily, on the 

nineteenth day to 2 gms. daily and on the twentyfourth 

day to 1 gm daily. Following this reduction, these 

features gr adually disappeared . They noted , however, 

tbat in aspirin therapy there is a respiratory alkalosis 

and in cortisone therapy there is a fixed base alkalosis. 

From these reports, it s eems jus tified to conclude 

that there is some increa s ed a ctivi ty of the adrenal 

cortex upon the administration of a therapeutic do~age 

of salicylates, even though t he re was considerable dis­

agre ement a s to whether t here was a increase in urinary 

and blood corticosteroids, s i nce al l other evidence 

points to increased a ctivity. 
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(B) On Carbohydrate Me tabolism 

Ingle (1950) (22) fowid a marked amelioration of 

the glycosuria in partially depancreatized rats with 

administration of aspirin which is t he opposit~ effect 

of cortisone. When the aspirin was 1:.1 i thdrawn, there was 

an exacerbation of glycosuria . On repition of this ex­

periment in 1953 (23), the same effect was noted in rats 

which were adrenalectom.ized and rats which had intact 

adrenals which indicated that this inhibition of gly­

cosuria was in no way mediated byte adrenal glands . 

Smith (1952} (24) found in alloxan-diabetic rats 

that salicylates reduced glycosuria and blood glucose 

but caused no change in the liver-glycogen content. He 

found in the normal r a ts tha t salicylates ca used no 

alteration in the blood glucose but a depression of the 

liver ' glycogen content. In another paper (25) he reported 

tha t salicylates reduced the glycosuria and hyperglycemia 

induced by cortisone in the normal at . While cortisone 

alone caused deposition of liver-gl cogen in the adrenal­

ectomized r a ts, the concurrent admi istration of salicyla tes 

produced not only depletion of the existing glycogen but 

a lso prevented the deposition of nev glycogen by the cort­

isone. 

Sproull (1954) (26) observed t ha t liver-glycogen 

concentrations in sa licylate-t reated mice were signifi- · 
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cantly lowered and that a hypergl cemia occurred in 

the fe males but there was no signi ficant alteration of 

the blood sugar concentrat i on in t he males. No explan­

a tion was offered for this observ~tion . 

Smith (25 ) suggested four means by which the salic-

yla tes could give this effect: 

1 . Inhibition of gluconeogenesis 

2. Increased deposition of muscular glycogen 

3 . Increased glucose i n tis s es 

4 . Conversion to f a t of the carbohydra tes. 

The inhibition of xanthi ne oxi dose, dismutation 

between hexose diphosphatose and p ruva te, and carbox­

yloses by salicyla tes was reported by Lutwak- l[ann (1942) 

(27). Kaplan (1954 ) (28 ) reports inhibition of 2-keto 

dehydrogenose and succinic dehydrogene se by salicylates. 

These enzyme systems are intimately conne cted with the 

tricarboxylic a cid cycle . This sees to be strong evid­

ence tha t the effects of salicylates on carbohydrate 

metabolism is by inhibition of glyconeogenesis by these 

inhibitions of enzyme systems . 

There may be increa sed glycose utilization in the 

tissues a s suggested by Cochran's (29 ) finding increased 

oxygen consumption with s a licyl a tes. 

There wer e no reports on muscular glycogen deposition 

or fat conversion .in relation t o salicylate administration . 
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Whatever the mechanism i s b y which s alicylates decrease 

liver glycogen and blood sugar levels in diabetic r a ts, 

it seems certain salicyla tes do not have a similar role 

in carbohydrate metabolism as ACTH and cortisone. 

(C) On Protein Metabolism 

Reid (1951) (30) observed that in the first five 

days of salicyla te therapy in a ccut e rheumatic fever 

there was a r elief of fever, t~chycardia , joint pain and 

swelling and the degree of r e lief Nas related to the 

plasma salicyla te level which was most effective when 

bordering toxic levels giving the 0 special salicylate 

syndrome" of hyperpnea , slowi ng of p ulse r ate , peripheral 

va s odila t a tion, nausea, vomi ting , tinnitus, deafness and 

drows iness. 

In his patients at the same t i me there was a relief 

of joint pain and swelling the r e ,as a decrease in cell­

ular gotein, notassium and water . The erythrocyte sedi­

mentation r a te then, a lso, be came normal when, next, there 

occurred a decrease of pla sma nro t ein, sodium, chloride 

~ water. He proposed that thi s dehydration effect fol­

lows a reduction in cellular and pl asma proteins which 

results from increa sed protein ca tabolism. The first 

change following a decrea sed cellula r proteins is a re­

duction of cellular water v ith a temporary increase in 
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plasma and interstitial fluids, and is later followed 

by a diminution in both, a s indica ted by a fall in plasma 

volume and by the development of a diuresis. 

Reid, therefore, purpose~ that the chief pharmacal ­

ogical action of salicyla tes in rheumatic fever is protein 

catabolism. This action is brought about by the salic­

yla tes acting directly on the tissues giving ca tabolism 

or by acting on vagal nerve endings giving hyper pnea which 

alters the chemical envirorur:.ent of the cells which causes 

protein catabolism . 

With ACTH and cort.i§one therapy there is also a neg­

ative nitrogen balance ' (31) . Kroop (1953 ) (32) describes 

a situation in rheumatic carditis patients tr~ated with 

cortisone similar to Reid's findin s with salicylates. 

Despite clinical improvement and an insignificant weight 

gain, all of Kroop's patients developed distended neck 

veins, hepatomegaly and ascites in seven to eleven days 

after therapy started. He suggested that this congestive 

f a ilure contributed evidence that the cortisone stimulated 

a shift of water from cells to extra cellular space, giving 

an increased blood volUifie . Si~ce t e serum electrolytes 

were not much out of normal r ange i n these patients , he 

proposed that there had been a shift in intra cellular 

electrolytes . He had not observed t he plasma or cellular 
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proteins for a change after the cortisone the r apy, but 

Carlisle (31) lists prote in catabolisn a s one of the meta­

bolic effects of cortisone. 

It is of question then whethe r t he protein ca t abolism 

is primary or s e condary to the electrol yte change. l'lhitne y 

and Bennett (33 ) found tha t a di et hi ch in pota s s ium chloride 

inhibited the ca t abolic eff ect of ACTH but did not inhibit 

the adrenal s . Rupp , Pas chkis and Cant arow (34} found tha t 

t hi s inhibition of ca t abolism wa s onl effe ctive if small 

doses of ACTH had been us ed and that uota s sium chlor i de did 

not i nhibit protein ca t abolism a t the r apeutic dosage levels 

of ACTH and cortisone. 

In s urnmar y , there is prote i n ca t abolism in both s alicy­

l a te and corti sone therapy with a simil ar change in electro­

l yte s and body fluids, but t he mechani sms of these changes 

have not been sa tisfa ctorily expl a i ned . 

· (D) Inhibition of Hyaluronidose 

Duran Re ynals (1942} (35) s howed tha t micro-organisms 

produce hyaluron1dose which increase s t heir spreading th rough 

tissues by hydrolizing the hyal uronic acid. 

In 1946 Guerra (36) found salicylates a t 2?5 microgr ams 

per c.c. inhibited the hya luronid ose and reduced t he spreading 

ef f e ct on conne ctive tis s ues. Sulfadi azine did not have t his 

effect. 
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Lapin and St a rkey (1949 ) (37) observed tha t one of 

the highest concentra tions of hyaluronic a cid in the 

mammalian body is to be found in s.no~ial fluid and tha t 

hyaluronic a cid is an i mportant corip onent of conne ctive 

ti ss ue gound substance . He f urther observed that r heuma tic 

diseases have been shown to be pri arily connect i ve tissue 

diseases and tha t non-encapsul a ted groups A and C hemolytic 

streptococci produce hyaluronidose. Atlas, Gaberman and 

Eisenberg (38) found the hyaluroni ose spreading rea ction 

was inhibited in rheumatoid and normal patients trea ted 

with salicyla tes . 

On the other hand Fulton (1948) (39) f ailed to ge t 

inhibition of hya luronidose a t 100 mg percent of sodi um 

s a licylate ig vitro but got inhibition a t 10 mg per c.c. 

which is beyond the therapeutic dosage. Swyer (40) also 

found over a three percent solution of salicyla te is nec­

es sary to inhibit hyaluronidose (at 0,25 u./.ml.) while a 

true inhibitor-heparin-is effective a t a 0.0066 percent 

solution. He suggested t he effect of salicylates in vivo 

was to inhibit histamine's ability t o increase capillary 

permeability . 

Pellaja (1952) (41) experi ment lly confirmed tha t 

lg .Y!!.Q. s alicylates inhibit t he spreading rea ction of 

i ndi an ink in the dermis by hyaluro idose except a fter 

adrenalectomy or hypophysectomy and therefore he suggested 
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that the effect of salicylates on hyaluronidose is very 

likely rel ated to the anatomical integrity and functional 

activity of the pituitary and adrenal glands. 

Opsahl (1949) (42) and Shuman and Finestone (1950) 

(43) observed hyaluronidose inhibition i£ ll!£ by cortisone. 

Benditt (1950) (44) found that a minimum of 24-48 

hours of pretreatment with ACTH or cortisone acetate were 

required to inhibit hyaluronidose spreading effect and 

suggested an intermediate step bet 1een cortisone therapy 

and its action on the connective tis s ue. Pellaja (41) 

had also noted that ACTH and corti sone did not have this 

inhibitory effect in vitro and theorized that this effect 

was due to various factors s uch as increased water content 

of the skin. 

However, Barer (1954) (45) states that spreading in· 

the skin with and without hyaluroni dose was not signifi­

cantl y altered by preadministration of cortisone or sal­

icylates. 

This leaves r a ther inconclusi e evidence but suggests 

both salicylates and cortisone may inhibit hyaluronidose 

with nonspecific conditions rather than specifically since 

neither are effective in vitro . 

(E) In Hypersensitivity 

In 1922, Swift (46) found that rabbits receiving 
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intravenous injections of Streptococci virridous did not 

develop a s high a titer of agglutinins and hemolysins if 

they r e ceived sodium. salicyla te dai ly by mouth while those 

without s alicyla te therapy did develop high titers. At 

tha t time, this effect was thought to be a direct a ction 

on the antigen . Derick , Hit chcock and Swift (47) l a ter in 

1928 suggested that salicylates keep the circulating anti­

bodies a t a low level by suppressing antibody formation. 

Coburn (1943) (48 ) reported t ha t sodium salicylate 

modifies the pr ecipitation of norma l r abbit serum pro t ein 

by tungs t at e and partially i nhibit s the precipitation of 

horse serum englobulin by r abbit antiserum . Sodium salic­

ylate ad ded to a system cont a ining crystalline egg alb umin 

and its antibody partly prevented the formation of a pre­

cipita te, the degree of inhibition being related to the 

concentration of s alicyla te administered. Precipit a tion 

in the equivalence zone was more re adily prevented by 

salicylates than precipita tion in t he region of antibody 

excess. Also, formed pre cipitates were partly dissolved 

following resuspension in the presence of salicylate. He 

proposed this a ction of salicyl a te ~as due to ina ctivation 

of ant ibody. 

Dammin and Bukanty (1949 ) (49} did not feel t he a ction 

of salicyla tes therapeutically was due to this ina ctivation 

of the antibody s ince the concentrat ion required was thirty 
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times a therapeutic level. Schere r (1 948) (50) found 

no depressing eff ect on the prod uc t ion of Rh antibodies 

in r abbits trea ted with s ali cyla tes . 

Jager and Nickerson (194?) (51 ) noticed a s upur ession 

of antibody forma tion in human sub jects mainta ined on 

salicyla tes at 300 microgr am/ c.c. plasm.a concentration 

for three weeks in response t o t yphoid va ccine. 

Campbell (1948) (52 ) fo und a ce t yl s alicylic acid 

premedica tion prote cted r abbi ts from anaphylactic shock 

but wa s ineffective in histamine shock. Robert s , Crockett 

and Lapply (1949) (53) were i n agr eement with this findi ng 

in similar experiments. 

Ma cGregor and Vl ood (1 950 ) (54 ) found a r educed inci d­

ence of vas cula r and valvular l esions of hearts of r abbits 

sens itized to horse serum when trea ted with sodi um salic­

yla te. 

Lepper, Caldwell and Smith (1950) (55) decreased the 

dea th incidence from anaphylactic shock in rabbit s with 

salicyl a tes. Both MacGregor a nd Lepper thought the a ction 

of salicyla tes was by interference with antibody-antigen 

combina tion. 

Smull, '!Jissler and Watson (1948 ) (56) observed a 

moderate depression in the concentra tion of circula ting 

antibodies to horse s erum in r abbits trea t ed with salic­

yla tes a s _ compared to untrea t ed animals. This occurred 
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eighteen to twenty-tv10 days after the first serum injection 

while earlier the antibody titers were not significantly 

different in the treated animals . Also, in 1948, Sullivan, 

Parker and Hibbet (57) found that the administration of 

sodium salicylate to rabbits well in advance of the initial 

contact with horse serum ant i gen revents the development 

of arterial lesions. -He claimed the arterial lesions 

failed to develop even though cir culating antibodies are 

present in a moderate quantity . e believed that the 

lesions failed to develop because there was no antigen­

antibody rea ction, and that this rea ction could not t ake 

place because the salicylates had prevented the antigen 

from uniting with tissue cells (i . e. salicylates blocked 

antigen fixation in the tis s ues b inhibiting hyaluronidase 

activity.) 

Cortisone and ACTH inhibited anaphylactoid reactions 

in rats sensitized to egg white according to Selye (1949) 

(58). Nelson, Fox and Free an (59), Dworetzky, Code and 

Higgins (60}, and Rich , Berthrong and Bennett (61) also , 

found cortisone and ACTH inhibited anaphylactoid reactions 

in mice , guinea-pigs and rabbits, respectively. On the 

other hand, Leger et. al . (62) and Landam, Nelson and Gay 

(63} did not find this inhibition in guinea -pigs with 

cortisone. 

Bradley et. al . (64} and Germuth (65} found cortisone 
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and ACTH effective in suppressing l ocal hypersensitive 

reactions. 

Sayers (5) suggests that ACTH and cortisone inhibited 

hypersensitive reactions by 

(1) interference with release or toxic a ction 

of the anaphylactogenic ubstance of the 

ant i gen- ant ibody reaction 

(2) alteration in cell perme bility through a ction 

on hyaluronidase, or 

(3) suppression of mesenchym 1 tissue, in particular 

inhibition of the development of granula tion 

tissue. 

Seifter et. a l. (66) s tressed the anti hyaluronidase 

action of ACTH and cortisone in suppressing hypersensitive 

reactions. 

Most of the evidence ind icates tha t both salicyla tes 

and cortisone do suppress hypersensitivity. This does not 

seem to be a direction on antigens or histamine. There 

is probably a decrease in antibody production and tis s ue 

reaction, but there also may be an a ction suppressing 
' antigen-antibody combina tion and products of that combin-

ation . 

(F) Antipyretic and Anal gesic Properties 

Salicylates , of course, ar e well -known for their 

antipyretic effect in conditions of elevated temperature. 
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Recant, Ott and Fischel (1950) (67) claimed cortisone to 

have an antipyretic effect in rabbits given pneumococcal 

vaccine. He suggests this may be a ~eripheral action on 

the tissues since cortisone inhibits inflammatory reactions 

and fever is thought to occur from the products of inflamm­

atory exudate, or as in salicylate , a central action on 

the hypothalsmic thermo regulator i n that cortisone changes 

the E.E.G. pattern and has psychic effects. 

There are differences of opini on as to whether salic­

ylates are true analgesics. Goodman and Gilman . (68) state 

that only certain types of pain are given relief by salic­

ylates - those being headache, myalgia , arthralgia and 

other pain from integumental structures rather than vis­

ceral pain. 

Bonnycastle (69) found mixed doses of codeine and 

aspirin give an analgesic effect equivalent to a simple 

sumnation of doses, but Birren (70) found no significant 

effect of salicylates upon pain sensitivity on the s urface 

of the forehead. 

Lee and Pfeiffer (71) found no alteration of tooth 

or wrist pain threshold with cortisone . They believed 

both cortisone and antipyretic analgesics produced pain 

relief only in selected clinical di s orders. Sonnenschein 

and Ivy (72) suggest.that cortisone and aspirin produce 
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pain relief by altering pathophysiologic states, i.e. 

decre a se joint swelling, decrease f ever a nd skin r ashes , 

decrease ocula r infla.mrn.ation and decrease edema in nephritis . 

This evidence suggests t ha t salicylates and cortisone 

may have a similar role in antip~resis and ana l ges i a . 

IT. Site of Action of Salicyla tes 

Directly on Adrena ls 

Cochran, Wa tson and Reid (21) in 1950 noted the 

clinical and me t aballic effects of a spirin in the treat­

ment of o. a c ute rheumatic f ever rese ble t hose a ttributed 

to cortisone. Schwartzman (1 950) (73) increased the 

eviden ce supporting the theory that adrenal s were the 

site of s alicyla te a ction by demons tra ting tha t pantothenic 

a cid* (a deficiency of which gave ad renocort i cal damage) 

enhanced the effects of s alicyl ates in hypersensitive 

diseases while pantothenic a cid alone had no effect upon 

the di s ease. Robinson (8) in 1951, using repea t ed doses 

of aspirin on r a ts found the adrenal cortex passed through 

Selye's stages , histochem.ica lly, and concluded this was 

due to direct stimulation of the adrenal cortex. 

* According to Winters (1952 ) pantothenic a cid i s involved 
in the synthesis of cholesterol. 
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Through Anterior Pituitary Gland 

Blanchard (1950) (7) suggested salicyla tes act through 

the anterior pituitary gl and . 

Chronheim, King and Hyd er (1952 ) (10) found tha t 

hypophysectomy prevented the effe ct of salicylic a cid on 

the adrena l s . This disproves the si t e as being directly 

on the adrena ls. Eade s (1953) (11) , Hetzel and Hine (1951) 

(9) and Van Cw.wenberge (1951 ) (75 ) all found the hypo­

physi s to be necessary in thi s effect and concluded it wa s 

the site of action. 

Hypothals;,mus 

Van Cauwenberge and Betz (1952, (76) foQ~d there was 

no ACTH effect of salicyla tes if divl onesthesia was us ed. 

Fulton (1949 ) (77) sta tes that dial (barbiturate) ane sthetics 

suppress the hypothelemic nuclei . Since Van Conwenberge 

and Betz found the usua l adrenal response occurred if ACTH 

wer e used with dial anesthesia , they proposed salicylates 

stimulated the hypothel~mus whi ch s t i mulates the anterior 

pituitary to s ecrete ACTH. 

Cronheim and Hyder (1954) (78) found the depletion 

of a drenal a scorbic a cid following a single i nje ction 

(300 m.g . /kg .) of sa licylic ac i d l as t ed more tha n s ixteen 

hours, a.t which time still appre ciabl e blood lGvels of 

salicylic a cid were present. Rep eat ed in je ctions of 

salicylic acid did not i mpair the re ponse of the adrenals. 
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Pretreatment with cortisone r ed uced but did not abolish 

the effect of salicylic acid . Comp.!.e t e anesthesia with 

pentobarbitol blocked the effect of the salicylic acid. 

They interpreted that salicyli c acid was effective on 

the hypothalamus with a subse quent s timula tion of the 

pituitary. 

It is interesting that Harris (1951} (?9) stated 

that evidence derived from st ud ies of pituitary transplants 

and grafts shov1 s tha t the basi c ste~d y output of ACTH by 

the anterior pituitary gland is l ar gely dependent on this 

gland's anatomic rela tionship with the hypothalsmus . (He 

speaks of a dual regula tion of ACTH releas et - (l} humoral 

in response to systemic stres s stim li and (2) neuro­

humeral medicated by the hypothal~mo - hypophyseal neuro­

vas cula r pa thway - coming into pl ay under the inf luence 

of nervous or emotional stimuli and in optimum conditions 

the blood level of adrenal hormones exerting a fine control 

through the hypothalamus.) 

Rothboller (80} not ed changes in the rat hypophysi 

following unplea sant stimuli (needle-prick). In one-two 

minutes , there was vasodila t a tion and mobilization of the 

neurosecretory material toward the l u.m.en of the blood 

vessel. In four-six minutes , there va s pronounced vaso­

dila t ation with loss of the material. In one hour , restor­

a tion began and was complete i n three hours. Mirsky, Stein 
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and Paulisch (1954) (81) propose t ha t this ma terial from 

the hypophysis (vasopress in a nd oxytocin) serves as the 

hypothe.lami c "neurohormone " r esp on ible for action of the 

adenophypophysis in re sponse to no~ious stimuli. 

McCann and Brobe ck (1954 ) (82 ) observed that hypo­

thalamic l e sions which block ACTH s ecretion, a s jud ged 

by adrena l a scorbic acid deple tion , adrenal weight or 

blood ACTH concentration, uni fo rml destr 0 y a significant 

fraction of the supraopticohypophys eal tra ct a s evidenced 

by their loca tion and the pr esence of diabetes insipi d us • 

.ACTH secretion appea red to be prod uced in a nimals with 

these lesions by l a r ge doses of pi t r essin. They s uggested 

that the supraopticohypophyseal tra ct pl ayed a role in 

the r egula tion of ACTH secre t ion b r elease of antidiuratic 

hormone into the hypophysea l partal vessels. 

It ma y be proposed then tha t salicyla tes stimula te 

the hypothalamus to secrete neurohor mones, probably va so­

pitress in and oxytocin, i n to the h pophyseal portal ve ssels 

which carry them a t a hi gh c onc entration directly to t he 

pituitary where they stimulate the se cre tion of ACTH. 

V. Discuss ion 

Keleman (1952 ) (83) did not believe the ther apeutic 

effect of salicyla tes r es ult ed from mobilization of adrenal 

hormones alone, although they s eem 0 d to a ct in t he presence 
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of adrenals . He stated tha t the amount of adrenal hormones 

mobilized by salicylates f ail to rea ch or approximate the . 

amount of cortisone to produce a cor tisone-remission. This 

is based, however, on inade qua te studies of pl asma and 

urinary corticosteroids following salicylate therapy which 

needs further investi'gation with the more recent knowledge 

on the formation and aegrsdation of corticosteroid hormones. 

There is also the possib ility that massive doses of 

salicylates, as proposed since Coburn (2) in 1943, where 

at lea st 30 mg/100 ml. plasma level s have been attempted , 

that this, in itself, may produce a stress situation by 

toxicity and stimulate ACTH secretion. 

The very different effect of salicylates on carbohydrate 

metabolism from that of corti sone is no hazard to the a ccept­

ance of CTR-effects of salicylates, for drugs can certainly 

have more than one site of a ction in the body. In fact, 

this property may be a very good attribute to s alicylates. 

It seems theoretically sound that in cases of hypersensitive 

diseases in diabetics it would aid in the therapy to admin­

ister cortisone and salicylates concurrently , since the 

salicylates would increase bodily production of " cortisone" 

and a t the same time inhibit the diabetogenic a ctivity of 

the cortisone. 
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VI. Swnmary 

A review of the litera ture presents evidence tha t 

salicylates appear to ha ve an ACTH effect. There is 

increased ad renal cortical activity shown by a depletion 

of as corbic acid and cholesteral con tent of the adrenal 

gland , a s ignificant decrease in circula ting eosinophils, 

an increa sed urinary uric acid: creatinine ratio and the 

development . of features of Cushing ' s syndrome following 

salicyla te therapy . There was , however, contrad ictory 

evidence whether urinary and pl asma corticosteroids increased 

significantly or not following salicyla te adminis tration. 

There appears to be a s i milarity of a ction of salicy­

l a tes and cortisone on protein meta olism, electrolyte 

and fluid bal ance, hyaluronid ase and in hypersensitive 

reactions. 

There is a dissimilarity of a ct ion on carbohyd r a te 

metabolism . This may be due t o a side effect of salicylates 

by their inhibition of certa in enzyme systems . 

The most a cceptable expl anatio of the ACTH effect 

of salicyla tes is by stimulation of the hypothalamus to 

secrete neurohormones, which are carried by the hypophyseal 

portal ves sels in a high concentra tion a nd stimulate the 

anterior pituitary to secrete ACTH. 
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