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A Syndrome Produced by Diverse Nocuous Agents

Hans Selye
Experiments on rats show that if the organism is severely damaged by acute
nonspecific nocuous agents such as exposure to cold, surgical injury, production
of spinal shock (transcision of the cord), excessive muscular exercise, or intoxi-
cations with sublethal doses of diverse drugs (adrenaline, atropine, morphine,
formaldehyde, etc. ), a typical syndrome appears, the symptoms of which are
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independent of the nature of the damaging agent or the pharmacological type of
the drug employed, and represent rather a response to damage as such.

This syndrome develops in three stages: during the first stage, 6-48 hours
after the initial injury, one observes rapid decrease in size of the thymus,
spleen, lymph glands, and liver; disappearance of fat tissue; edema formation,
especially in the thymus and loose retroperitoneal connective tissue; accumulation
of pleural and peritoneal transudate; loss of muscular tone; fall of body tempera-
ture; formation of acute erosions in the digestive tract, particularly in the stom-
ach, small intestine, and appendix; loss of cortical lipoids and chromaffin sub-
stance from the adrenals; and sometimes hyperemia of the skin, exophthalmos,
[and] increased lachrymation and salivation. In particularly severe cases, focal
necrosis of the liver and dense clouding of the crystalline lens are observed.

In the second stage, beginning 48 hours after the injury, the adrenals are
greatly enlarged but regain their lipoid granules, while the medullary chromaffin
cells show vacuolization; the edema begins to disappear; numerous basophiles ap-
pear in the pituitary; the thyroid shows a tendency towards hyperplasia (more
marked in the guinea pig); general body growth ceases and the gonads become
atrophic; in lactating animals, milk secretion stops. It would seem that the ante-
rior pituitary ceases production of growth and gonadotropic hormones and prolac-
tin in favor of increased elaboration of thyrotropic and adrenotropic principles,
which may be regarded as more urgently needed in such emergencies.

If the treatment be continued with relatively small doses of the drug or rela-
tively slight injuries, the animals will build up such resistance that in the later
part of the second stage the appearance and function of their organs returns prac-
tically to normal; but with further continued treatment, after a period of one to
three months (depending on the severity of the damaging agent), the animals
lose their resistance and succumb with symptoms similar to those seen in the first
stage, this phase of exhaustion being regarded as the third stage of the syn-
drome.

We consider the first stage to be the expression of a general alarm of the or-
ganism when suddenly confronted with a critical situation, and therefore term it
the “general alarm reaction. ” Since the syndrome as a whole seems to represent a
generalized effort of the organism to adapt itself to new conditions, it might be
termed the “general adaptation syndrome. ” It might be compared to other general
defense reactions such as inflammation or the formation of immune bodies. The

symptoms of the alarm reaction are very similar to those of histamine toxicosis or
i B



of surgical or anaphylactic shock; it is therefore not unlikely that an essential
part in the initiation of the syndrome is the liberation of large quantities of hista-
mine or some similar substance, which may be released from the tissues either
mechanically in surgical injury, or by other means in other cases. It seems to us
that more or less pronounced forms of this three-stage reaction represent the usu-
al response of the organism to stimuli such as temperature changes, drugs,
muscular exercise, etc. , to which habituation or inurement can occur.
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