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ABSTRACT. Rhus vemiciflua Stokes (RVS) has been used as a food supplement and a traditional
herbal medicine. In this study, we prepared various flavonoid fractions (RS, RW1, RW2 and RWE)
from a hot water extract of RVS and their influence on male reproductive organs and spermatogene-
sis were studied in rats which were orally administered 200 mg/kg of them for 8 weeks. All experi-
mental groups did not show any significant changes in body weight and biood clinical chemistry for
liver function. Plasma testosterone level was elevated about 3.7, 5.2 and 6.3 folds in RW1, RW2 and
RWE groups, respectively. The weights of testes and epididymides tended to increase slightly without
the statistical significance in RW2 and RWE. The spermatozoon motility and epididymal sperm con-
centration were significantly increased (P < 0.05) in RWE and RWH1, respectively, when compared to
the control group. There was no significant difference in histology and apparent shape of testes and
epididymides among the control and the experimental groups. Collectively, RWE showed effectively
the elevation of plasma testosterone level, spermatozoon motility and the epididymal sperm concen-
tration without the significant increase of testis and epididymides weights. When the component HPLC
profile among the flavonoids fractions of RVS was compared, the ratio of components were only dif-
ferent. These findings suggest that the Rhus flavonoid fraction, particularly RWE, can stimulate the
androgen-dependent male sexual function and it can be applied to the material of functional food for

enhancing the sexual function.
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Fig. 1. Body weight changes in SD male rats administered
orally flavonoid fractions extracted from the bark of Rhus

vemiciflua Stokes for 56 days. Values are presented as
means + SD. for 8 rats.
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Fig. 2. The changes of blood testosterone level in male SD
rats administered orally flavonoid fractions extracted from
the bark of Rhus vemiciflua Stokes for 56 days. Data are
expressed as mean = SD (n = 4).

Table 1. Effect of Rhus vemiciflua extracts on the blood
biochemical markers related to liver function in rats

Group ALT (U AST (U1)  ALB (g/dly TP (g/dl)
Control  1333+216 321+70 44+02 6105
RS 1105+120 295+56 41+01 6001
RW1 1250+94 350+38 46+03 62+0.2
RW2 106.0+17.3 325+48 43+02 63101
RWE  1076+141 315+39 47+01 65103

Values are presented as mean+ SD (n=8).

54201910, RS2 1125 + 882, RW1 371.3 + 208,
RW2 520.4 + 154.2 2 RWEE 629.4 + 443.5 ng/dIZ
RW1, RW2 & RWERlA izl Histed k2t 4.08),
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Table 2. Effect of Rhus vemiciflua extracts on the reproductive
organ weight in rats

Testis (9) Epididymides (g)
Left Right Left Right

Control 161+x0.14 164+x0.11 054+x004 054+004
RS 1514013 147+013 053+0.02 0.5110.02
Rw1 1.72+012 1.70+011 057+0.03 0.56+0.01
Rw2 1712005 167+0.04 052003 050+0.02
RWE 1752021 1.79+022 054+005 0.55+0.04

Values are presented as mean = SD (n = 8).

Group
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Fig. 3. Representative photomicrographs of cross sections of the testis from rats administered orally flavonoid fractions
extracted from the bark of Rhus vemiciflua Stokes for 56 days. All panels of A) Control, B) RS, C) RW1, D) RW2 and E) RWE

were shown normal contents of spermatogenesis cells.
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Table 3. Effect of Rhus vemiciflua extracts on the sperm
counts, motility and morphology

Group  Sperm counts (x 10°)  Motility (%) Deformity (%)
Control 840 + 235 47 £ 17 1£1
RS 964 + 305 606 2+1
RWA1 1,446 + 231* 49+24 11
Rw2 899 + 375 597 11
RWE 1,138 £ 384 66 + 8* 11

Sperm count expresses the number of sperm per 1g of left
Caudal Epididymis.

Each value represents the mean + SD of 8 rats.

* Significantly different from each control with P < 0.05.
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Table 4. Effect of Rhus vemiciflua extracts on the seminiferouse cycle stage in rats

Round spermatocyte or spermatid (%) Leptotene Pachytene

Group o o
I~V ViV IX~XI XH~XV spermatocyte (%)  spermatocyte (%)

Control ~ 1,0860.6+112.3  1,209.0+1244  1,069.8+1786  1,03521109.8 278.1£30.7 327.0 + 231
RS 1,044.1 £147.1  1,043.9 + 146.1 8476+2021  1,029.3+109.4 2134 £56.9 280.8 +67.8
RW1 9765+£73.0  1,0043+£394*  1,013.9+£69.1 9939471 250.7 £+ 69.6 266.7 £+ 14.8
-RW2 1,086.7+47.4  1,140.8 +456 1,133.0£25.9 1,088.0 £ 7.1 319.7+212 3048125
RWE 1,0744£320  1,127.7+£184 1,0746 £ 134 1,062.3 £ 31.8 260.6 £ 30.8 310.2+43.0

Each value represents the mean + SD of 8 rats.
* Significantly different from each control with P < 0.05.
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Fig. 4. HPLC chromatograms of Flavonoid fractions (RS, RW1, RW2 and RWE) extracted from the bark of Rhus vernicifilua
Stokes recorded at 254 nm: (1) gallic acid, (2) 2,3'4',6-tetrahydroxy-2-benzylcoumaranone, (3) 2,4-dihydroxybenzoic acid, (4)

fustin, (5) fisetin, (6) unknown1, (7) unknown2.
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Table 5. Content of major components in Rhus flavonoids fractions analyzed by HPLC

Retention time RS RW1 RW2 RWE
: Compound name
(min) % of Content
4.2 gallic acid 224 7.37 16.7 223
11.8 2,3' 4' 6-tetrahydroxy-2-benzylcoumaranone 4.7 - 9.4 3.2
12.6 2,4-dihydroxybenzoic acid 55 - 2.8 38
15.4 fustin 11.2 13.34 13.6 133
221 fisetin 41.3 52.43 314 41.0
25.6 unknown1 3.4 - 3.1 3.2
279 unknown2 3.0 - 2.0 27
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3l 2 AL AAAEE fAseE | "asit
(Holdcraft and Braun, 2004). £ A7-)A= spermatol-
ogical parameterZ AR, HAASEA, ZAGE ol
LI 1 o2 | = i e ] s A e Bl | P e P
T 47%E B =89 Rt w2 Ueldte
gl ol e 29 YE grlglE 2% 4% ¥ FA &
A7) wfTol] AlZre] @ol Ad & AY
o] oY Ao & ARHJY Ay 7 27 27
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