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Dose Effects of Bee Venom Pharmacopuncture for
the Acute Ankle Sprain in Rats
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Objectives : The aim of this study was to observe the dose-dependent effects of bee venom (BV) pharmacopuncture on the serious
ankle sprain in rats. Methods : The grade III ankle sprain was produced by surgically damaging the lateral ligaments complex of
Sprague-Dawley rats. BV pharmacopuncture with the different doses(5 «g/kg, 10 «g/kg, 50 1 g/kg) were treated on the different
acupoints(GB34, GB39 and GB42) of the affected hind limb, respectively. By measuring foot weight bearing force ratio(FWBFR),
the pain levels by ankle sprain and the pain recovery for 7 days were observed under BV pharmacopuncture on each acupoint.
Results : In the normal and ankle sprained rat, the BV single administration decreased FWBEFR in a dose - dependent pattern. The
higher the BV dose, the higher the pain resulted in the normal and the sprained ankles. Especially, the dose - dependent effects
of BV resulted in the most pronounced decrease in FWBER in GB34. The recovery of FWBFR was shown at the low dose(5 «g/kg)
BV and the effect was most remarkable in the BV of GB34, but the others showed no recovery effect compared with the control
group. Conclusions : BV pharmacopuncture does not exhibit analgesic effects in acute phase of ankle sprain. However, the
recovery of ankle sprain was more effective than the natural recovery in the case of low dose of BV repeated over time. Considering
this, it is presumed that it would be important to select appropriate clinic guidelines for acute phase of ankle sprain.
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Fig. 1. Photographs showing surgical procedures to make an-
kle sprain on the left ankle joint of rat.

(A) lateral view of left foot before skin incision, (B) exposure of
anterior talofibular ligament (ATF) after skin incision, (C) exposure
of calcaneofibular ligament (CF) and talus after more wide dis-
section of lateral side of the ankle joint. (D) cutting CF using
surgical knife. (E) Ankle inversion followed by cutting of posterior
talofibular ligament (PTF) to separate fibular and talus. (F) closure
of skin incision. EDQ, extensor digiti quinti; EDL, extensor digi-
torum longus.
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Fig. 2. Dose-dependent effects of bee venom pharmacopuncture to GB34 acupoint in normal (A) and ankle sprained rat (B).

The pain score was expressed as foot weight bearing force ratio (FWBFR) in hind limbs. GB34-SAL (triangle, n=6), saline pharmacopuncture
to GB34 acupoint; GB34-BV5 (diamond, n=6), 5 «g/kg injection with bee venom pharmacopuncture to GB34 acupoint; GB34-BV10
(square, n=6), 10 «g/kg injection with bee venom pharmacopuncture to GB34 acupoint; GB34-BV50 (filled circle, n=6), 50 «g/kg
injection with bee venom pharmacopuncture to GB34 acupoint; CON (open circle, n=7), ankle sprained rats without pharmacopuncture.
NOR, the time before induction of ankle sprain; BF, just before pharmacopuncture treatment. An arrow indicates the time of the
pharmacopuncture treatment. FWBFR was calculated as percent of foot stepping force in each hind limb to the body weight. The values

are mean=*SE.
(CON) in ankle sprained rat (p<0.05).

*indicates S|gn|f|cant difference from saline treatment (GB34-SAL) (*p<0.05).

Sindicates significant difference from control
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Fig. 3. Recovery effects of foot weight bearing force ratio (FWBFR)
following to repeated bee venom pharmacopuncture to GB34
acupoint in ankle sprained rat.

Three times pharmacopuncture (arrows) was applied to alternate
days after sprain induction. CON (open circle, n=10), surgical ankle
sprained rats; GB34-SAL (triangle, n=6), ankle sprained rats with
saline pharmacopuncture to GB34 acupoint; GB34-BV5 (diamond,
n=6), 5 rg/kg injection with bee venom pharmacopuncture to
GB34 acupoint; GB34-BV10 (square, n=6), 10 «g/kg injection with
bee venom pharmacopuncture to GB34 acupoint; GB34-BV50
(filled circle, n=6), 50 «g/kg injection with bee venom pharma-
copuncture to GB34 acupoint. The values are mean+SE. *£<0.05
indicate values significantly different from the control group.
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Fig. 4. Dose-dependent effects of bee venom pharmacopuncture to GB39 acupoint in normal (A) and ankle sprained rat (B).

GB39-SAL (triangle, n=6), saline pharmacopuncture to GB39 acupoint; GB39-BV5 (diamond, n=6), 5 «g/kg injection with bee venom
pharmacopuncture to GB39 acupoint; GB39-BV10 (square, n=6), 10 «g/kg injection with bee venom pharmacopuncture to GB39 acupoint;
GB39-BV50 (filled circle, n=6), 50 «g/kg injection with bee venom pharmacopuncture to GB39 acupoint; CON (open circle, n=7), ankle
sprained rats without pharmacopuncture. *indicates significant difference from saline treatment (GB39-SAL) (*»<0.05). The other

notations are the same as the previous figure.
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Fig. 5. Recovery effects of foot weight bearing force ratio (FWBFR)
following to repeated bee venom pharmacopuncture to GB39
acupoint in ankle sprained rat.

CON (open circle, n=10), surgical ankle sprained rats; GB39-SAL
(triangle, n=6), ankle sprained rats with saline pharmacopuncture
to GB39 acupoint; GB39-BV5 (diamond, n=6), 5 «g/kg injection
with bee venom; GB39-BV10 (square, n=6), 10 «g/kg injection
with bee venom pharmacopuncture; GB39-BV50 (filled circle,
n=6), 50 rg/kg injection with bee venom pharmacopuncture.
*P<0.05 indicate values significantly different from the control
group. The other notations are the same as the previous figure.
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Fig. 6. Dose-dependent effects of bee venom pharmacopuncture to GB42 acupoint in normal rat (A) and ankle sprained rat (B).

GB42-SAL (triangle, n=6), saline pharmacopuncture to GB42 acupoint; GB42-BV5 (diamond, n=6), 5 «g/kg injection with bee venom
pharmacopuncture to GB42 acupoint; GB42-BV10 (square, n=6), 10 «g/kg injection with bee venom pharmacopuncture to GB42 acupoint;
GB42-BV50 (filled circle, n=6), 50 g/kg injection with bee venom pharmacopuncture to GB42 acupoint; CON (open circle, n=7), ankle
*indicates significant difference from saline treatment (GB42-SAL) (*p<0.05). The other

sprained rats without pharmacopuncture.
notations are the same as the previous figure.
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Fig. 7. Recovery effects of foot weight bearing force ratio (FWBFR)
following to repeated bee venom pharmacopuncture to GB42
acupoint in ankle sprained rat.

CON (open circle, n=10), surgical ankle sprained rats; GB42-SAL
(triangle, n=6), ankle sprained rats with saline pharmacopuncture
to GB42 acupoint; GB42-BV5 (diamond, n=6), 5 «g/kg injection
with bee venom pharmacopuncture; GB42-BV10 (square, n=6),
10 rg/kg injection with bee venom pharmacopuncture; GB42-BV50
(filled circle, n=6), 50 «g/kg injection with bee venom pharmaco-
puncture. *p<0.05 indicate values significantly different from the
control group. The other notations are the same as the previous
figure.
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