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At present, strenuous efforts are being directed to-
ward the development of new therapeutic approaches
as an alternative to the antipyretic and hypothermic
drugs traditionally used to treat fever [6,9,10]. De-
spite the beneficial centuries-old application of acu-
puncture (AP) for fever reduction, no scientific ex-
planation for this phenomenon has been found [3,
14]. In clinical observation, the antipyretic effect of
AP in different hyperpyrexias tums out to be pro-
nounced but short-lived [7,11,13]. It is thus desir-
able to seek new ways for prolonging and enhancing
the antipyretic effect of AP by combining with phar-
macological agents [1,4,5].
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The aim of the present study was to investigate
the effect of several psychotropic drugs on the anti-
pyretic effect of AP.

MATERIALS AND METHODS

The experiments were carried out on 36 male Chin-
chilla rabbits weighing 2.5-3.5 ke. Pyrogenal (1 pg/kg)
was injected intravenously for fever induction [8]. AP
was performed at the shao-shan (P-11) and shan-yan
(GI-1) point analogs 45 min after the start point for
30-45 sec [12]. The rectal temperature was measured
with a TET-C-11 thermometer every 15 min for 6
h, inserting the probe 8 cm into the rectum.

Each set of experiments was performed on 9
animals. The control group consisted of animals on
which AP was performed outside the points studied
or in which AP was combined with physiological
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saline injection. Haloperidol in doses of 0.1 and 1
mg/kg, diazepam in a dose of 2 mg/kg, benactyzine
in doses of 0.1 and 1 mg/kg, or amitriptyline in
doses of 5 and 10 mg/kg were injected intravenously
20 min before AP. As an additional control, for each
set of the experiments animals were given the same
doses of drugs and then AP outside the points.

The mean rectal temperature at every time point
was determined. The difference of temperature be-
tween the control and experimental series, the maxi-
mal temperature change, and the duration of the
antipyretic effect were estimated. The results of the
experiments were subjected to statistical analysis by
the Wilcoxson-Mann-Whitney nonparametric U test [2].

RESULTS

Pyrogenal led to a marked rise in the temperature of
the rabbits, detected 15 min after injection. The fe-
ver peaked after 3 h of the experiment. The rectal
temperature then dropped gradually.

AP had a pronounced antipyretic effect. The sta-
tistically significant difference in temperature between
the experimental and control rabbits was maintained
during 60 min after AP (see Table 1).

The neuroleptic haloperidol, whose pharma-
codynamics involves the blockade of the dopamine
receptors, had a pronounced dose-dependent effect on
the fever course and on the antipyretic effect of AP.
Its injection (1 mg/kg) resulted in a dramatic drop
of the temperature below the initial level. The anti-
pyretic activity of haloperidol was so strong that AP
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exhibited no detectable effect on it. A lower dose of
the dmg (0.5 mg/kg) produced a reliable drop of
temperature. AP on this background resulted in a
more pronounced drop of temperature in the experi-
mental animals just 15 min after AP. The combined
application of haloperidol (0.5 mg/kg) and AP led to
a more pronounced and prolonged temperature drop
in the animals as compared to AP alone (Table 1).

QOur investigations showed that AP is contrain-
dicated in combination with tranquillizers, whose
pharmacodynamics involves blocking of the benzo-
diazepin receptors . One representative of this group,
diazepam, when injected intravenously did not affect
pyrogenal-induced fever. Combined application of
diazepam and AP revealed a short-term antipyretic
effect, which was less marked in comparison with
that of AP alone (p<0.05; Table 1).

A representative of another group of tranquilliz-
ers, benactyzine, which acts by blocking the central
M-cholinoreceptors, in a dose 0.1 mg/kg induced a
long-term (2.5 h) drop of temperature in rabbits.
When combined with AP, it resulted in an even
more pronounced drop of temperature, the maximal
decrease observed being 2,07+0.17°C, whereas
benactyzine alone (0.1 mg/kg) caused a drop of
1.4610.11 and AP alone 0.7910.08°C. However, the
antipyretic activity of benactyzine was not enhanced
by increasing the dose. The effect of a combined
application of 1 mg/kg tranquillizer and AP did not
differ reliably from the effect of benactyzine alone in
the same dose (see Table 1), apparently due to some
common elements in the mechanism of their action.

TABLE 1. Influence of Pharmacological Agents on the Antipyretic Effect of AP in Rabbits with Pyrogenal Induced Fever Compared

to Control Animals (M *m)

Administration and dose, N‘;mb:;_ of Drop of temperature, °C Duration of antipyretic
mg/kg r)x(lle):nts maximal mean effect, min
AP 36 0.79==0.08(60) 0.61%=0.06 60=5
Haloperidol, 1 9 2.29+0.11(75) 1.77=0.11 19510
Haloperidol,1 + AP 9 2.48+0.12(75) 1.87%0.12 195=10
Haloperidol, 0.5 9 0.67=0.09(45) 0.56=0.08 905
Haloperidol, 0.5 +AP 9 1.24=0.11*(75) 0.84=0.10 165=10*
Diazepam, 2 9 0 0 0
Diazepam, 2+AP 9 0,49==0.06*(60) 0.45+0.06* 45+5*
Benactyzine, 0.1 9 1.46%+0.11(75) 0.89+0.10 21010
Benactyzine, 0.1 +AP 9 2.07=0.17(75) 1.16=0.12 210=10
Benactyzine, 1 9 1.73=0.14(60) 1.12%0.11 210=10
Benactyzine, 1+ AP 9 1.820.17(60) 1.25+0.12 210=10
Amitriptyline, 5 9 0 0 0
Amitriptyline, 5+AP 9 0.94=0.09*(60) 0.83=0.08* 60+5*
Amitriptyline, 10 9 0 0 0
Amitriptyline, 10+ AP 9 1.08=0.11* 0.72=+=0.09* 105=5*

Note. Asterisk means significant differences (p<0.05) in comparison with drug treatment alone; figures in parentheses denote time

after pyrogenal injection (min}.
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The tricyclic antidepressant amitriptylin also ex-
hibited a dose-dependent effect on the antipyretic
activity of AP. In a dose of 5 mg/kg it caused a
slight and short-termn enhancement of the antipyretic
effect of AP without altering the dynamics of the
pyrogenal-induced fever. When the effects of AP
alone and of AP in combination with the indicated
dose of amitriptyline were compared, a significant
difference in temperature was observed only for one
time point { 90 min after the start), the temperature
being 0.38+0.07°C lower in combined administration
versus AP alone (p<0.05). Raising the dose of
amitriptyline to 10 mg/kg also had no effect on the
fever dynamics. The antipyretic effect of AP was pro-
longed by combination with 10 mg/kg versus 5 mg/
kg amitriptyline, but the intensity of the effect was
unchanged. When comparing the effects of AP and its
combination with 10 mg/kg amitriptyline, it should
be noted that the injection prior to AP results in a
marked prolongation and some enhancement of the
effect (Table 1).

Thus, AP possesses a marked but transient anti-
pyretic effect. Haloperidol in doses of 0.5 and 1 mg/
kg and benactyzine in doses of 0.1 and 1 mg/kg
reduce fever in experimental animals, while diazepam
in a dose of 2 mg/kg and amitriptyline in doses of
0.5 and 10 mg/kg have no effect on the dynamics of
pyrogenal-induced fever. Haloperidol in a dose of 0.5
mg/kg, benactyzine in a dose of 0.1 mg/kg, and
amitriptyline in doses of 5 and 10 mg/kg enhance the
antipyretic effect of AP, while no enhancement oc-
curs when haloperidol and benactyzine are injected in
a dosé of 1 mg/kg; diazepam in a dose of 2 mg/kg
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reduces both the intensity and duration of the anti-
pyretic effect of AP.
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