
482 COLD ACCLIMATIZATION AND CHLORPROMAZINE EFFECT 

other hemolytic anemias and in anemia due 
to hemorrhage have shown that young red 
cells are characteristically different from ma- 
ture cells. The concentration of total fatty 
acids related to the surface of normal cells 
is the same in both, but the younger cells have 
a relatively high amount of saturated fatty 
acids. In comparing the 2 cases of PKH the 
outstanding difference is in the amount of sat- 
urated fatty acid. I t  is at ,the top of the 
normal range in case B, and at  the bottom in 
case A. The difference is one that might be 
due to the ages of the cells rather than the 
severity of the PXH lesions. 

The extracted lipids from the 
red cells of 2 patients were analyzed for chol- 
esterol, unsaturated and saturated fatty acids. 

Sumvzary. 

of arachidonic and pentaenoic acids and a de- 
creased concentration of oleic acid. These re- 
sulmts suggest that the lipid pattern of the lipo- 
proteins in the stroma of PNH cells is ab- 
normal. 
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Hypothermic Effect of Chlorproniazine, Histamine and Serotonin, and 
Acclimatization to Cold. (23514) 
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Recent studies have shown serotonin and 
histamine to be some of the products of secre- 
tion of mast cells( 1 ) .  \\-e have reported 
definite changes in the appearance and abun- 
dance of these cells in animals exposed to low 
temperatures( 2).  Since chlorpromazine is be- 
lieved to be a “serotonin liberator”(3), its ef- 
fect was tested in animals which had been ex- 
posed to cold for varied periods of time. Simi- 
larly the effect of cold acclimatization on the 
body temperature response to serotonin and 
histamine was investigated. 

Methods. Each group of animals was com- 
posed of 8 male rats weighing approximately 
150 g. All injections were intraperitoneal in 
a 1% solution. In the first experiment 4 
groups, after being exposed to cold (6°C) for 
0, 1, 7 and 28 days respectively, were main- 
tained a t  21OC for 1 day and were then given 
an injection of 10 mg/kg chlorpromazine. In 

a second experiment 2 groups exposed to cold 
(6? C) for 0 and 28 days were injected simul- 
taneously with 100 mg/kg of histamine phos- 
phate and 2 mg,/kg of serotonin. Immedi- 
ately following these 2 injections, 4 doses of 
2 mg/kg of serotonin were injected a t  5 min- 
ute intervals. In a third experiment with 2 
groups exposed to cold (6°C) for 0 and 24 
days, 5 doses of 32.4 mg/rat of histamine 
phosphate, were injected a t  % hour intervals. 
The body temperature was measured with 
a thermocouple inserted at a depth of 40 mm. 

Results. Fig. 1 shows that the intensity and 
duration of the hypothermic effect of chlor- 
promazine is greatly decreased by pre-expos- 
ing animals to cold for 7 and 28 days. No 
attempt was made to quantitate the chlorpro- 
mazine effect in terms of serotonin and hista- 
mine response. However, as shown in Fig. 1, 
the effect of acclimatization on the body tem- 
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FIG. 1. Rectal temperature of rats previously ex- 
posed to cold, measured at  21OC following injections 

of chlorpromazine, histamine and serotonin. 

perature response to histamine alone or com- 
bined with serotonin is qualitatively the same 
as the one observed with chlorpromazine. 
With the dose of chlorpromazine employed all 
control animals were unable to stand on their 
4 legs, whereas the cold acclimatized animals 
( 7  and 28 days) were able to walk. 

Discussion. If the depressing effect of chlor- 
promazine on body temperature were due to 
a release of histamine and serotonin from mast 

cells, the alleviating effect of acclimatization 
would be caused by a decreased secretion of 
these substances, a diminished response of the 
organism to them, or by a combination of 
these 2 conditions. Since the effect of sero- 
tonin and histamine injections is also allevi- 
ated by acclimatization, it would seem then 
that the diminished response of the organism 
to these hypothermic substances is an impor- 
tant reason for the observed loss of hypother- 
mic effect of chlorpromazine after cold ac- 
climatization. Decreased endogenous produc- 
tion of serotonin and histamine is not ex- 
cluded, but may not be needed to explain the 
effect of cold acclimatization on chlorproma- 
zine. In conjunction with this it is interesting 
to note that in a recent study we have shown 
that mast cells, except in the extremities, in- 
crease in number in acclimatized animals ( 2 ). 
This result could indicate that a sufficient 
amount of serotonin and histamine is avail- 
able in acclimatized animals to allow the hy- 
pothermic effect of chlorpromazine to take 
place. 

Summary. The hypothermic effect of chlor- 
promazine, serotonin and histamine was in- 
vestigated in rats a t  21OC after acclimatiza- 
tion a t  6°C: for 1 to 28 days. The response to 
chlorpromazine was greatly reduced in ani- 
mals acclimatized to cold for 7 and 28 days. 
Similarly, the fall in body temperature ob- 
served with serotonin and histamine was not 
as pronounced in acclimatized as in control 
animals. 

1. Benditt, E. P., Wong, R. L., Arase, M., and 
Roeper, E., PROC. Soc. Em. BIOL. AND MED., 1955, 
v90, 303. 

2. LeBlanc, J., and Rosenberg, F., PROC. SOC. 
EXP. BIO,~,. AND MED., 1957, v96, 234. 

3. Cook, L., and Weidley, E., Annals N .  Y .  Acad. 
sci., 1957, v66, 740. 

Received August 26, 1957. P.S.E.B.M., 1957, v96. 


