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An exogenous pyrogen (pyrogenal) and an endogenous (leukoeytic) pyrogen were tested on
adult rabbits (males and femaleg). The fever induced by both substances was practically
identical in height (the temperature was raised by 1.0 and 0.9°C, respectively). However,
fever induced by pyrogenal was accompanied by raising of the blood 11-hydroxycortico-
steroid level whereas in fever induced by leukocytic pyrogen no elevation of the blood 11-
hydroxycorticosteroid level was vbserved.

Injection of endotoxins which are preparations of bacterial lipopolysaccharides (Pyrexal, Pyromen,
etc.) into the blood stream causes elevation of the blood corticosteroid level [2, 3, 9, 11, 12]. Ozeretskovskii
and Dzheksenbaev [6] showed in male guinea pigs that both pyrogenal (the Soviet analog of Pyrexal and other
lipopolysaccharide preparations), belonging to the group of exogenous pyrogens, and serum pyrogen,belong-
ing to the group of endogenous pyrogens, raise the blood 17-hydroxycorticosteriod level.

There is no direct information in the literature on the stressor action of leukocytic pyrogen (LP),
belonging to the group of endogenous pyrogens (obtained from polymorphs and widely used currently in ex-
perimental work). To rectify this omission the present investigation was carried out.

EXPERIMENTAL METHOD

Altogether 70 adult rabbits of both sexes belonging to the Soviet Chinehilla breed, weighing 2.06-3.77
kg, were used. Rabbits of as far as possible equal weight were chosen for the different experimental groups.

In the experiments with pyrogenal (batch 267-1) 32 rabbits with a mean weight of 2.7 kg were used.
The experiments were carried out to allow for tolerance to the repeated pyrogenic action of the pyrogenal.
I pyrogenal was injected twice into the same animals, the interval between injections was 2.5 months. Pyro-
genal was obtained from the N. F. Gamaleya Institute of Epidemiology and Microbiology, Academy of Medi-
cal Sciences of the USSR; doses were expressed in MPD units (minimal pyrogenic dose for rabbits). The
animals received an intravenous injection of 0.5-1.0 MPD/kg body weight.

In the experiments with LP 36 rabbits with a mean weight of 2.4 kg were used. Although LP is known
not to induce tolerance, the experiments to test its action were carried out not more often than once every
two weeks in order to ensure that the animals received adequate rest between one experiment and the next.
After severadl tests the recipient rabbits receiving LP (3% animals with a mean weight of 2.7 kg) became the
donors and were used to obtain LP by the method of Bennett and Beeson [8] in the modification of Collins
and Wood [10]. LP was obtained by incubation of a suspension of leukocytes (titer 10%/ml) and was injected
intravenously in a dose of 1-2 ml/kg.
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Fig. 1. Changes in body temperature (A) and
11-hydraxyeorticosteroid level in plasma (B)

of rabbits after injection of pyrogenal (marked
by arrow). A) abscissa, time of day (in h);
ordinate, changes in body temperature (in deg,).
In B) ordinate, changes in 11-hydroxycortico-
steroid level (in percent of initial level). Num-
bers below columns show hours, numbers
above columns show number of cases.

Fig, 2. Changes in body temperature (A) and
11-hydroxyeorticosteroid level in blood plasma
(B) of rabbits after injection of leukocytic pyro-
gen (indicated by arrow). Legend as in Fig. 1.

The plasma 11-hydroxycorticosteroids were es-
timated by De Moor's method in the modification of
Usvatova and Pankov [7]. Blood was taken from a vein
on the rabbit's ear once only in a volume of 5 ml to
prevent any possible stressor effect from previous
blood sampling. In the experiments with pyrogenal the
substance was injected at 10 A.M., while LP was in-
jected at 12 noon,so that the peaks of the fever in both
cases occurred at the same time.

Blood for estimation of the corticosteroid level
in the experiments with pyrogenal was taken when the
body temperature was rising (1 h after injection), when
the temperature was stabilized at a high level 3 h
after injection), and during its fall G h after injection).
In the experiments with LP blood was taken for esti-
mation of the corticosteroids during the rise (1 h) and
fall of temperature (3 h after injection).

The numerical results were subjected to statis-
tical analysis [1, 4, 5].

EXPERIMENTAL RESULTS
AND DISCUSSION

Preliminary experiments showed no statistically
significant differences in the blood corticosteroid level
of the intact male and female rabbits. No statistically

significant variations in the corticosteroid level were observed when blood was taken at 11 A, M.or 1 and 3
P.M. On the day of the experiment with pyrogens, blood was therefore taken from the intact rabbits to de-
termine the normal 11-hydroxycorticosteroid level once only, at 11 A.M. The febrile rise of body tempera-
ture was observed 1 h after injection of pyrogenal, and after 1.5 h it reached its maximum, on the average
1°C above its initial level. After 4 h it began to drop, and after 7-8 h the temperature was approximately

at its initial level.

The corticosteroid concentration under normal conditions varied between 5 and 18 ugh. During fever
induced by pyrogenal {during the period of elevation of the body temperature, stabilization of the pyrexia,
and its subsequent fall) the corticosteroid concentration also varied, but between 7 and 30 ueh. During all
these fluctuations the corticosteroid level 1 h after injection of the pyrogenal had reached 156% of the nor-
mal level (100%), falling to 146% after 3 h and 135% after 5 h. A clear tendency for the corticosteroid level
to fall as the fever subsided was observed after 5 h (Fig. 1).

After injection of LP the febrile rise of body temperature appeared within 30 min, and after 1 h it
reached its maximum, on the average 0.9°C above its initial level. The temperature began to fall after 1.5 h,
and was close to its initial level after 5 h. The corticosteroid concentration varied normally between 7.5
and 25.0 pg%. During fever induced by LP (in the period of rise and fall of the temperature) the cortico-
steroid concentration varied between 7.5 and 26.0 ug%. No significant differences in the corticosteroid level
could thus be found under normal conditions and in the febrile state induced by injection of LP (Fig. 2.

Both under normal conditions and after injection of pyrogenal and LP, a tendency was observed for the
corticosteroid level to be higher in males than in females.

Preliminary experiments showed that the mean height of the febrile response was almost the same
after injection of pyrogenal (1.0°C) and after injeetion of LP (0.9°C). Meanwhile the 11-hydroxyeorticoster-
oid level was definitely increased after injection of pyrogenal, in accordance with data in the literature,
whereas after injection of LP the 11-hydroxycorticosteroid level was virtually unchanged and indistinguish-

able from normal.

The discrepancy between the results of these experiments and those described by Ozeretskovskii and
Dzheksenbaev [6], who found an increase in the corticosteroid level after administration of both exogenous
and endogenous pyrogens, is difficult to explain at present. It can only be noted that these workers carried
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out their experiments on guinea pigs and injected an endogenous blood pyrogen, whereas in the present
experiments leukocytic pyrogen was injected into rabbits,

The results described above show qualitative differences between the action of pyrogenal (exogenous)
and leukoeytic (endogenous) pyrogen on the pituitary—adrenocortical system in rabbits. The difference is
expressed by the fact that pyrogenal induces not only a febrile response of the body temperature, but also a
simultaneous and significant increase in the blood 11-hydroxycorticosteroid level, whereas leukoeytic pyro-
gen, while causing a febrile elevation of the body temperature, does not change the 11-hydroxycorticosteroid
level at the same time.
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