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Effect of Puerariae Radix on Hind Limb Muscle Atrophy
of Sciatic Nerve Transectioned Rats

Sung Wook Jang, Youn Sub Kim*

Department of Anatomy-Pointlogy, College of Oriental Medicine, Kyungwon University

This study evaluated the effects of Puerariae Radix on the skeletal muscle atrophy. Muscle atrophy was induced
by the sciatic nerve transection in Sprague-Dawley rats, then agueous-extract of Puerariae Radix was administered for
12 days. Muscle wet weight was measured in soleus, plantaris, and medial gastrocnemius. Muscle fiber type was
classified by MHCf immunohistochemistry. Muscle fiber type proportion and cross section area of muscle fiber also was
observed in medial gastrocnemius. Bax and Bcl-2 expressions in medial gastrocnemius of the damaged hind limb were
evaluated with immunchistochemistry. The resuits are as follows; Puerariae Radix attenuated muscle atrophy in soleus
of the sciatic nerve transectioned rats, but there was statistic significance. Puerariae Radix attenuated significantly
atrophy in plantaris at 12 days and in medial gastrocnemius at 8 days and 12 days. Puerariae Radix improved
histology of the atrophic changes and increased significantly cross section areas of type-l1 and type-Il muscle fibers in
medial gastrocnemius of the sciatic nerve transectioned rats. Puerariae Radix did not affect to muscle fiber type
proportion in medial gastrocnemius of the sciatic nerve transectioned rats. Puerariae Radix attenuated significantly Bax
positive nuclei but did not affect to Bel-2 positive muscle fibers in medial gastrocnemius of the sciatic nerve
transectioned rats.According to above results, Puerariae Radix may have an anti-atrophy effect on the denervated
skeletal muscle through anti-apoptotic effects on muscle fibers.
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Fig. 1. Changes of muscle wet weight of Soleus of the sciatic nerve
transectioned rats. Sample group is not different from the control group
statistically. Control: group of sciatic nerve transection. Sample: group of sciatic
nerve transection and treatment with water-extract of Puerariae  Radix.
Intact-side: contralateral hind limb to sciatic rerve transection. Damaged-side:
ipsilateral hind limb 10 sciatic nerve transection. Data presented as mean =
standard error (n=6).
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Fig. 2. Changes of muscle wet weight of Plantaris of the sciatic
nerve transectioned rats. Sample group (Puerariae Radix) is significantly
attenuated the muscle weight loss at 12th day *, P(0.05) as compared with the

control group. Statistical significancy was calculated between same side of the
control and the sample with Student's T-test
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Fig. 3. Changes of muscle wet weight of medial gastrocnemius of
the sciatic nerve transectioned rats. Sample group (Puerariae Redix) is
significantly attenuated the muscle weight 10ss from 8th day (*, P(0.05) to 12th
day (™, P0G as compared with the control group
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Fig. 4. Representative medial gastrocnemius sections stained with
MHCf antibody (1, intact-side of control group; 2, damaged-side of
contro! group; 3, intact-side of sample group; 4, damaged-side of
sample group). Dark stained muscle fibers are type-ll and white muscle fibers
are type-l . Section 2 shows a ot of severe atrophic muscle fibers (% marked) and
muscle fibers under the arophy process (% marked). Section 4 shows significan:
decrease of the number of muscle fibers under the atrophy process as compared
to section 2.
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Fig. 5. Changes of cross section area of muscle fibers in medial
gastrocnemius of the sciatic nerve transectioned rats. Damaged-side
demonstrates significant decrease of cross section area of type-l and type-ll
muscie fibers in both controi and sample group. As compared with the control
group, sample group (Puerariae Radix) demonstrates significant increase of ¢ross
section area of type-l (*, PCO05) and type-ll (%, P(O0T) muscie fibers.
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Fig. 8. Changes of muscle fiber type proportion in medial
gastrocnemius of the sciatic nerve transectioned rats. Damaged-side
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demonstrates decrease of type- % and increase of type-ll % in both control and
sample group. Sample group (Puerariae Radix) is not different from the control
group statistically.
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Fig. 7. Changes of Bax positive nuclei in medial gastrocnemius of
the sciatic nerve transectioned rats. Damaged-side demonstrates
significant increase of Bax positive nuclei in both control and sample group. As
compared with the control group, sample group (Puerariae Radix) demonstrates
significant decrease of Bax positive nuclei in medial gastrocnemius %, P<0.05).
Statistical significancy was calculated between same side of the control and the
sample with Student's T-test,

Fig. 8. Representative medial gastrocnemius sections stained with
Bax antibody (1, intact-side of control group; 2, damaged-side of
control group; 3, intact-side of sample group; 4, damaged-side of
sample group). Brown nuclei (arrow head) are Bax positive nuclel As
compared with the control group, sample group (Puerariae Radix) demonstrates
significant decrease of Bax positive nuclei in medial gastrocnemius.
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Fig. 9. Changes of percent of Bcl-2 positive muscle fiber in medial
gastrocnemius of the sciatic nerve transectioned rats. Damaged-side
demonstrates significant increase of Bel-2 positive muscle fibers in both control
and sample group. As compared with the control group, sample group (Puerariae
Radix) demonstrates decrease of Bcl-2 positive muscle fibers, but it is not
significant statistically.

- 408 -

Fig. 10. Representative medial gastrocnemius sections stained with
Bel-2 antibody (1, intact-side of control group; 2, damaged-side of
control group; 3, intact-side of sample group; 4, damaged-side of
sample group). Brown muscle fibers are Bcl-2 positive fiber. As

compared with the control group, sample group (Puerariae Radix) demonstrates
decrease of Bel-2 positive muscle fibers, but it is not significant statistically.
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