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Pituitary-adrenal Mediation in the Mechanism of Action
of Salicylates

By M., Pelloja (Siena)

The discovery of ACTH and cortisone therapeutic efficacy in rheu-
matic diseases, and the study of their physiological effects on the or-
ganism, have helped to throw some light on the mechanism of action of
salicylates. In fact, clinical observations and experimental investigations
have demonstrated a marked parallelism of biological reactions after
administration of ACTH or cortisone and after administration of sali-
cylates.

It is known that ACTH produces eosinopenia (14, 20) and increased
excretion of urinary 17-ketosteroids (14, 23, 22, 20), and that it produces
a decrease of adrenal cortex ascorbic acid and cholesterol (30, 31). This
fact is now so well established that some methods of determining adreno-
corticotrophic hormone dosage are based on the evaluation of the changes
of these two substances in the adrenals.

Similarly it is known that salicylates, when administered in thera-
peutic doses, decrease the ascorbic acid and cholesterol level of adrenal
cortex (19, 18), cause a reduction of circulating eosinophils (19, 8) and
an increase in urinary excretion of 17-ketosteroids (3) and of reduced
steroids (38). : ‘

Another case in which salicylates and ACTH (but also cortisone) act
with very close similarity is the hyaluronidase inhibition. It has been
known for a long time that salicylates create in vive a marked anti-
hyaluronidase effect (16, 25, 9, 11, 37, 21, 35); recently, it has been
discovered that also ACTH and cortisone (27, 32, 33, 34, 28, 2, 36, 40,
1, 10), as well as adrenal cortical extracts (24, 32, 33, 34, 28, 40, 1, 26),
possess the same property.

On the clinical side, the observation of Cochran, Watson and Reid (5)
is of interest, concerning the development of a mild Cushing’s syndrome
(rounding of the face, mild hirsutism, acne, glycosuria and diminished
glucose tolerance, alterations of psyche) following administration of
5 g/day of aspirin to a girl aged 13, suffering from acute rheumatic fever.
Closely corresponding symptoms have been observed following prolonged
administration of cortisone (17).
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Histological studies of Champy and Demay (4) further confirm the
parallelism of action of salicylates and ACTH. Salicylates have been
shown to produce in the adrenals hypertrophy of the zone between the
glomerular and fasciculate parts, with presence of small cells, always in
mitosis and with an intense staining of the cytoplasm. Following pro-
longed treatment, the fasciculate zone itself hypertrophies, with a loss
of cholesterol in the cells and the glomerular grows thinner and
appears to be in need of lipidic granulations. Salicylates also alter the
spleen (severe reduction of white pulp and of Malpighian corpuscules;
swelling of reticulus cells and appearance of megacaryocytes), as does
cortisone. ACTH produces corresponding changes both in the adrenals
and in the spleen.

Lastly, it should be kept in mind that Wiesel and co-workers (39) have
affirmed that salicylates enhance the action of cortisone.

Although these studies demonstrate that salicylates act in a manner
closely corresponding to that of ACTH (and, in part, of cortisone), they
are not sufficient to explain their mechanism of action. The investigations
of Hetzel and Hine (18), and those of Pelloja (29), agree in specifying some
aspects of such a mechanism. In fact, they prove that hypophysectomy
inhibits the loss of the ascorbic acid of the adrenal cortex (Hetzel and
Hine, 1951) and the hyaluronidase inhibition (Pelloja, 1951) by sali-
cylates. Also adrenalectomy presents the anti-hyaluronidase effect of
salicylates (Pelloja, 1951). From this it is a logical inference, that these
effects of the salicylates are only possible at the condition of functional
integrity of pituitary and adrenals.

The importance of hyaluronidase. and collagen on the pathogenesis
of rheumatic diseases already suggested, and recent discovery of ACTH
and cortisone efficacy in these diseases, suggest that also the anti-rheu-
matic effect of salicylates may work through an activation of the «an-
terior pituitary-adrenal cortex» system.

Such a mode of action of salicylates would correspond to the mechanism
of stress, in the alarm reaction; and in this sense one could explain
the inhibition of spreading phenomenon following a surgical operation
(13, 15,6,7) or traumatic shock (12). At the same time it would be possible
to understand why the serum of stressed animals is able to inhibit
hyaluronidase (33), just as occurs in animals which have received ACTH
or cortisone.

Admitting this pathogenic analogy with stress, one could also explain,
on the hormonal base, the mechanism of action of certain anti-rheumatic
practices, some empirical and now in disuse (asuerotherapy, for instance),
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others still in use and accepted by medical science (mud-baths and ther-
mal bath therapy). It seems very likely that in all these cases part of the
favourable effects comes from an activation of the pituitary-adrenal

system.
Summary

Recent studies have demonstrated a very marked parallelism between
the biological, clinical and histological reactions following ACTH or
cortisone administration and following salicylates administration. More-
over, hypophysectomy has been shown to counteract the ascorbic acid
decrease in adrenals caused by therapeutic doses of salicylates (Hetzel
and Hine, 1951) and to prevent the hyaluronidase inhibition in vive by
salicylates (Pelloja, 1951). Also adrenalectomy abolishes the anti-hya-
luronidase action of these drugs ( Pelloja, 1951).

The suggestion is therefore made that salicylates act via the anterior

“pituitary and adrenal cortex.

1. Baschieri, L., and Rossi, A.: Fol. endocrin. 3, 57 (1950). — 2. Bendiut, E. P.,
Schiller, S., Wong, H., and Dorfman, A.: Proc. Soc. exper. Biol. a. Med. (Am.) 75,
782 (1950). — 3. Bertolani, F., Lorenzini, R., and Bonati, B.: Lancet 260, 54 (1951). —
4. Champy, C., and Demay, M.: Bull. Acad. nat. Méd. 135, 13 (1951). — 5. Cochran,
J. B., Watson, R. D., and Reid, J.: Brit. med. J. 2, 1411 (1950). — 6. Cole, J. W., and
Holden, W. D.: Proc. Soc. exper. Biol. a. Med. (Am.) 77, 363 (1951). — 7. Cole, J. W.,
Shew, D. F., and Fraser, P.: Surg. etc. 90, 269 (1950). — 8. Costa, E., and Ferrari, W.:
Arch. ital. Sci. farmacol., 1, 205, (1951). — 9. Dorfman, A., Reimers. E. J., and
Ott, M. L.: Proc. Soc. exper. Biol. a. Med. (Am.) 64, 357 (1947). — 10. Ducommun,
P., Timiras, P. S., and Dordoni, F.: Proc. Soc. exper. Biol. a. Med. (Am.) 76, 559
(1951). — 11. Ferrari, W.: Rass. med. sarda 50, 297 (1948). — 12. Filomeni, M.: Boll.
Soc. ital. Biol. sper. 18, 236 (1943). — 13. Filomeni, M., and Negri, M.: Boll. Soc. ital.
Biol. sper. 18, 182 (1943). — 14. Forsham, P. H., Thorn, G. W., Prunty, F. T. C., and
Hills, A.G.: J. clin. Endocrin. 8, 15 (1948). — 15. Good, T. A., Good, R. A., Kelley,
V. C., and Glick, D.: Feder. Proc. 9, 178 (1950). — 16. Guerra, F.: Science 103, 686
(1946); J. Pharmacol. (Am.) 87, 195 (1946). — 17. Hench, P. S., Kendall, E. C., Slocumb,
C. H.. and Polley, H. F.: Proc. Staff Meet. Mayo Clin., Rochester 24, 181 (1949). -
18. Hetzel, B. S., and Hine, D. C.: Lancet 261, 94 (1951). — 19. Kelemen, E., Majores,
M., Ivani, J., and Kovacs, K.: Experientia 6, 435 (1950). - 20. Kowalewski, K., Bastenie,
P. A., and Drzewicka, H.: C. r. Soc. Biol. 145, 769 (1951). — 21. Lapin, L., and Starkey,
H.: Canad. med. Assoc. J. 60, 371 (1949). — 22. Mach, R. 8., Ducommun, P., Favre, J.,
Boith, R., and Borazzone, J.: Schweiz. med. Wschr. 80, 691 (1950). — 23. Mason,
H. L.. Power, M. H., Rynaerson, E. H., Ciaramelli, L. C., Li, C. H., and Evans, H.:
J. clin. Endocrin. 8, 1 (1948). — 24. Menkin, V.: Amer. J. Physiol. 129, 691 (1940). —
25. Meyer, K.: Physiol. Rev. (Am.) 27, 335 (1947). — 26. Muratore, F., Ramunni, M.,
and Jacovelli, F.: Reumatismo 2, 245 (1950). — 27. Opsahl, J. C.: Yale J. Biol. a. Med.
(Am.) 21, 255 (1948); 22, 115 (1949). — 28. Opsahl, J. C., White, A., and Duran-Reynals,
F.: Ann. New York Ac. Sci. 52, 1061 (1950). — 29. Pelloja, M.: Boll. Soc. ital. Biol.
sper. 27, 1289 (1951); Lancet 261 (1951) (in press). — 30. Sayers, G., and Sayers,
M. A.: Proc. Soc. exper. Biol. a. Med. (Am.) 60, 162 (1945). — 31. Sayers,G.,
Sayers, M. A., Liang, T. Y., and Long, C. N. H.: Endocrin. 38, 1 (1946). — 32. Seifter,
J., Baeder, D. H., and Begany, A. J.: Proc. Soc, exper. Biol. a. Med. (Am.) 72, 277
(1949). — 33. Seifter, J., Baeder, D. H., and Dervinis, A.: Proc. Soc. exper. Biol. a.

121



Med. (Am.) 72, 136 (1949). — 34. Seifter, J., Warter, P. J., and Fitch, D. R.: Proc. Soc.
exper. Biol. a. Med. (Am.) 73, 131 (1950). — 35. Shuman, C. R.: Amer. J. med. Sci.
220, 665 (1950). — 36. Shuman, C. R., and Finestone, A. J.: Proc. Soc. exper. Biol. a.
Med. (Am.) 73, 248 (1950). — 37. Swyer, G. I. M.: Biochem. J. 42, 32 (1948). - 38. Van
Cauwenberg, H., and Heusghem, C.: Lancet 260, 711 (1951). — 39. Wiesel, L. L., Barriit,
A. D., and Stumpe, W. M.: Brooklyn Hosp. J. 8, 148 (1950). - 40. Winter, C. A., and
Flataker, L.: Feder. Proc. 9, 137 (1950).

122



	Pituitary-adrenal mediation in the mechanism of action of salicylates

