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Matevials and methods. 5-10-day-old kittens and 0-3-day-
old guinea-pigs were injected by a direct puncture
technique through the soft skull into the lateral cerebral
ventricles (i.c.v.) with 10 pg 5-HT or solvent (0.9%
NaCl) in a volume of 20-40 pl. The animals were placed
in an open-circuit metabolic chamber maintained at the

thermoneutral temperature (i.e. 30-33°C for kittens and -

30-32°C for guinea-pigs), and colonic temperature was
continuously measured by copper-constantan thermo-
couples. Indomethacin (IM; 10 mg/kg) was injected i.p.
3-6 h and 30 min prior to the i.c.v. injections of 5-HT or
physiologic saline.
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Fig. 2. Changes of Tc in 0-3-day-old guinea-pigs at 30-32°C ambient
temperature (6 animals in each group, mean 4 SEM). Symbols as in
figure 1. Tc at T, = 5-HT: 39.37 + 0.15°C; 0.9% NaCl: 39.27 4
0.16°C; IM + 5-HT: 39.09 4 0.12°C; IM + 0.99, NaCl: 39.14 +
0.09°C.

180 min
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Results and discussion. In kittens (figure 1), i.c.v. 5-HT
injection was followed by a marked increase in Tc as has
been found by Feldberg et al.” in adult cats. However,
in kittens the rise took place in 2 distinct steps: an
early and a late one, separated by a fall to almost the
initial level. IM by itself lowered Tc. In animals pre-
treated with IM, the early rise after 5-HT was greater, so
that peak-Tc approximated that of controls, then Tec
returned to the level seen before 5-HT injection and no
late rise occurred.

In guinea-pigs (figure 2), i.c.v. 5-HT produced an early
fall in Tc, followed by a late rise: a result resembling
those of Bligh et al.® on adult sheep, goats and rabbits.
The changes were relatively small in both directions, and
confirmed the observations of Komaromi®. Pretreatment
with IM reduced Tc by 0.2-0.4°C, and 5-HT i.c.v. was
followed by an early fall in Tc similar to that seen in
guinea-pigs not treated with IM; the late increase in Tc
was, however, abolished.

The experiments presented here show that 5-10-day-old
kittens and 0-3-day-old guinea-pigs give thermoregula-
tory responses to i.c.v. 5-HT. The data suggest that:

1. In the newborn kitten hyperthermia is the primary
effect of i.c.v. 5-HT in the applied dose, whereas in the
newborn guinea-pig it is hypothermia.

2. In newborn kittens and guinea-pigs, the late rise in Tc
after 5-HT is caused by increased PG-synthesis.

7 W. Feldberg and R. D. Myers, ]J. Physiol., Lond. 773, 226 (1964).
8 J. Bligh, W. H. Cottle and M. Maskrey, J. Physiol., Lond. 272
377 (1971).

Prostaglandin E -induced fever in rabbits pretreated with p-chlorophenylalanine!

M. T. Lin

Department of Biophysics, National Defense Medical Center, Tavper (Taiwan), 6 June 1977

Summary. The prostaglandin E,-induced fever was neither potentiated nor attenuated at all levels of the ambient
temperatures (2, 22 and 32°C) studied after pretreatment of the conscious rabbits with p-chlorophenylalanine, when

compared to the untreated control.

The current evidence favors that prostaglandins of the E-
series play some part in the action of pyrogens on the
CNS%3. Experiments which have attempted to assess
the pyrogenic responses of animals with altered brain
serotonin levels have produced conflicting information.
Several investigators working with rabbits have found
after brain depletion of serotonin by p-chlorophenylala-
nine (pCPA) that pyrogenic responses were enhanced 4:5,
In contrast, Des Prez and Oates® claim that depletion of
serotonin levels in the rabbit brain to around 9%, of con-
trol levels produced no alteration in the febrile responses
to endotoxin injections. Milton and Harvey? report that
cats treated with pCPA show attenuated pyrogenic re-
sponses to prostaglandin E,(PGE,) inoculation. In the
present investigation, the febrile responses induced by
intraventricular administration of the pyrogen PGE, were
measured in rabbits pretreated with an i.p. dose of pCPA
(300 mg/kg) to ascertain whether serotonin depleted ani-
mals could respond adequately to a substance which alters
the level at which body temperature is regulated.

The animals treated with pCPA were studied 72 h after
the injection, when serotonin depletion was maximal?: 8,
A 100 pl aliquot containing 500 ng of PGE, was ad-
ministered into the 3rd cerebral ventricle through a ventri-

1 This work was supported by grants from National Science
Council of Republic of China and John B. Pierce Foundation
(New Haven, USA). The author is grateful to Drs J. D. Hardy,
J. T. Stitt and C. Y. Chai for their advice.

2 M. T. Lin, Ph. D. thesis, Yale University 1977.

3 R. F. Hellon, Pharmac. Rev. 26, 289 (1975).

4 N. J. Giarman, C. Tanaka, J. Mooney and E. Atkins, Adv.
Pharmac. 64, 307 (1968).

5  G. Metcalf and J. W. Thompson, Br. J. Pharmac. 53, 21 (1975).

6  R. M. Des Prez and J. A. Oates, Proc. Soc. exp. Biol. Med. 727,
793 (1968).

7 A, 8. Milton and C. A. Harvey, in: Temperature Regulation and
Drug Actions. Ed. P. Lomax, E. Schonbaum and J. Jacob.
Karger, Basel 1975.

8 K. Koe and A. Weissman, J. Pharmac. exp. Ther. 754, 499
(1966).
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cular cannula guide tube which had been previously im-
planted in the animal2. The responses of these pCPA-
treated animals to PGE, were assessed at 3 different am-
bient temperatures (Ta: 2, 22 and 32°C). Metabolic rate
(MR), respiratory evaporative heat loss (E.es), ear blood
flow (EBF), rectal (Tre) and hypothalamic (Tyy) tempera-
tures were measured®. All drug solutions were prepared
in pyrogen-free glassware which was baked at 180°C for
4 h before use.
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Fig. 1. Record of rectal (Tre) and hypothalamic (Trny) temperatures,
metabolic rate (MR), respiratory evaporative heat loss (Eres) and
ear blood flow (EBF) from a pCPA-treated rabbit at an ambient
temperature of 2°C. At the arrow, injection into the 3rd cerebral
ventricle of 0.1 ml with 500 ng of PGE,.
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Fig. 2. Record of rectal {T:e) and hypothalamic (Tay) temperatures,
metabolic rate (MR), respiratory evaporative heat loss (Eres) and ear
blood flow (EBF) from a pCPA-treated rabbit at an ambient tem-
perature of 22°C, At the arrow, injection into the 3rd cerebral ven-
tricle of 0.1 ml with 500 ng of PGE,.
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Figures 1-3 show that in each case the pCPA-treated ani-
mals had no difficulty in maintaining their Tye within
normal limits at all levels of Ty studied. Animals which
were treated with pCPA, although showing no alterations
in MR at both T, of 22°C and 32°C, did show a lower MR
accompanied by a lower Eres at T, of 2°C compared to the
untreated control. It was found that the PGE,;-induced
fever was neither potentiated nor attenuated at all levels
of T, stndied after pretreatment of the conscious rabbits
with pCPA, when compared to the untreated control. In
the cold, the PGE,-induced fever was brought about by
an increase in MR (figure 1). At thermoneutrality, the
PGE,-induced fever was also due to an increase in MR
(figure 2). In the heat, the PGE;-induced fever caused by
an inhibition of both heat loss mechanisms, both a de-
crease in EBF and in E.e (figure 3).

The present data are inconsistent with the previous results
that depletion of brain serotonin by pretreatment with
intraventricular administration of 5,7-dihydroxytrypta-
mine (5,7-DHT) reduced the PGE,-induced fever in rab-
bits2. Thus, in spite of a similarity between the pCPA-
treated and 5,7-DHT-treated rabbits in brain concen-
trations of serotonin, the pCPA-treated animals have some
more intact functioning serotonergic neurons for the de-
velopment of fever. The pCPA-treated rabbits presumably
have all serotonergic neurons functionally depressed but
morphologically intact. Another factor which makes the
2 groups of animals not comparable is the possible de-
velopment of denervated supersensitivity in 5,7-DHT-
lesioned rabbits. However, it should be noted that pCPA
has a number of other actions besides its action on sero-
tonin synthesis, for example increasing uptake of amino
acids through brain-blood barrier® 1® as well as having
both peripheral and central actions which may account
for its action.

9  G. Guroff and S. Udenfriend, J. biol. Chem. 237, 803 (1962).
10 A. Yuwiler, E. Geller and G. C. Schuster, J. biol. Chem. 240,

1170 (1965).
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Fig. 3. Record of rectal {(Tre) and hypothalamic (Tay) temperatures,
metabolic rate (MR), respiratory evaporative heat loss (Eres) and
ear blood flow (EBF) from a pCPA treated rabbit at an ambient
temperature of 32°C. At the arrow, injection into the 3rd cerebral
ventricle of 0.1 ml with 500 ng of PGE,.



