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Hotwater Extract of Rhus Verniciflua Stokes Improves Exercise Performance in Mice
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Abstract — The aim of this was to evaluate the effects of Rhus Verniciflua Stoke (RVS) extract powder on the endurance
capacity for the forced swimming mice. Thirty mice were divided into 3 groups including negative control, 250 (RVS-250)
and 500 (RVS-500) mg/kg RVS extract powder groups for 4-times swimming exercises. The swimming times to exhaustion
in RVS-250 and RVS-500 mice were prolonged 1.6- and 2.0-fold at 4 weeks compared with negative control mice, respec-
tively. Blood biochemical parameters for AST, ALT, T-CHO and TG were not significantly different between RVS fed or neg-
ative control mice. However, blood concentration of creatinine was significantly increased in RVS-250 mice, but not in RVS-
500 mice. During the longer swimming exercise in RVS group, blood glucose and lactate levels were significantly decreased,
but free fatty acid not changed. And also LDH levels were significantly decreased in RVS groups compared to negative con-
trol mice. Hepatic lipid peroxidation was not affected by RVS, but SOD and catalase activity were significantly increased in
RVS groups. Interestingly, the levels of testosterone and free testosterone were significantly increased in RVS groups before
swimming exercise, but they were not significantly changed among groups after swimming exercise. The present results
suggest that RVS extract powders may enhance swimming exercise performance by recovering the exercise-fatigue via
reduction of blood LDH activity and by burning blood glucose as an energy source. These results imply that RVS-produced
testosterone may act as an energy buster to enhance physical activity.
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Fig. 1 - Effects of Rhus Verniciflua Stokes (RVS) extract powder on
endurance capacity for swimming. Swimming time was
measured in mice fed with RVS 250 mg/kg (RVS-250) or
RVS 500 mg/kg (RVS-500) for 4 weeks as described in
materials and methods. Values are mean=S.D. of 10 mice
in each group. **p<0.01 and ***p<0.001, significance
difference between the control and samples.

=731 thFig. 1). RVSE 457 TS o) thxat 5294
718 2286+496%% RVS-2503}+ RVS-500-4= 2H2t 3709+
9347 (p<0.001)$} 4648+2042%(p<0.01)Z Z7}=2lc}. o] st
7} 9] YA 477 RVSE Foi8190S o) 72} 16wl et
2.001= F71=] Qi) o] A¥f= RVS7F A 9] 55 H ol
s TS eI

=
Rl

8A L} Testosteronez} Free Testosterone ST 24
s 32

FHt ATl 2 F550] testosterone®]

b= 1922299 testosterone®] - F TS TAFAIY
the B %) A8}, 45 B9 LU FEES Foldl
%2 SddFET Y Fo8k RVS-250, RVS-500 i Ato] <]
testosterone?} free testosterone ¥ AT E 5 Wi T2
Lro] B skt Table 1MD). 2% X 5714, testosterone®]
7o ST 3.60+0.90 ng/ml, RVS-250 S0 78 4,46+
0.84 ng/mi(p<0.01), RVS-500 072 566+0.57 ng/ml (p<
0.00D)% Sdthzrell vlel 2 S8 Folueld A%
2 Fo3t xpo)E vEh oM, free testosterone?] 7%, 24
27 452+0.77 ng/ml, RVS-250 %0]7 535+0.86 ng/ml
(p<0.05), RVS-500 0] 6.38+0.20 ng/ml(0.00)% -S4 thz
o) HlEl 2 25 FoiTel FARCE Fost xlolE
YERSITE T2} 25 = 574X, testosterone®] 739, &
Aoz 3.26+1.10 ng/ml, RVS-250 FoI7-2 2.80+0.86 ng/
ml, RVS-500 597+ 2.64+1.23 ng/mi= 2-Jthzzrtl] nish &
AAel F-243S YeERHA] ¢kgkom free testosterone®] 749
T SRS 4.34+0.82 ng/ml, RVS-250 Fo] 7+ 3.95+
0.61 ng/ml, RVS-500 o2 3.78+0.98 ng/m/ EAZC=Z

o Mo
m ool



184 AnA - A5 - {9E - FA)
25 - A)
!__M |
)
20 ¢ ? 80 | . "
C 5 L T 60 |
= — Control 8
20 g 40
o —e—RVS-250 T
i 10 O 20
=] ——RVS-500
=)
& 5| 0
Control RVS-250 RVS-500
0 . . s . B)
0 1 2 3 4 S 1000 1
- . 2 800 |
Weeks after RVS administration -
Fig. 2 — Effects of Rhus Verniciflua Stokes (RVS) extract powder on 2 600 -
body weight in mice. Body weights were measured in mice < 400 |
fed with RVS 250 mg/kg (RVS-250) or RVS 500 mg/kg E
(RVS-500) for 4 weeks as described in materials and g 200 [
methods. Values are mean+S.D. of 10 mice in each group. R 0
Control RVS-250 RVS-500

o8t Aol 2 hEpA) ek,

HE H &7 |FAE=

AN Al Al AER A ASe] W3k S RVS 7o
of ot AT F7kell QoA w3ke] #2014 RSkt Il vh(Fig.
2). 7] FAICIM= RVS Foiell 2Jsto] 7k, v, A, o] -
Are Szl vl SAA oR Fofdt viskE UehiA] oF
SKCH(Table D)

Y W ouxl 2o

558 T2 ouAY F QI glucose, free fatty acid 2
TGS &4 A3} d= glucose level(Fig. 3A)S RVS Fo] 45
Uiz 71.90+10.22 mg/die] 3 21k RVS-250<2F RVS-500<*
& Z+7b 59.60+5.64 mg/dl(p<0.05)$+ 58.20+8.32 mg/di(p<
0.01)% RVS &3] T7Fer= A% 0% F2atA 74sisl
t}. A% free fatty acid(Fig. 3B)< RVS Fof 4 tlZxa"2
546.00+209.92 mg/d/©] $1 21}  RVS-25072} RVS-500+" <
686.33+221.307} 631.33+307.90 mg/d/= RVS Foigefo] wp
Fregl zfolE HolA] sttt % TGE S dulxr ¥} vlws}

Fig. 3 — Effects of Rhus Verniciflua Stokes (RVS) extract powder on
blood glucose level and free fatty acid as an energy source
in mice. Mice were fed with RVS 250 mg/kg (RVS-250) or
RVS 500 mg/kg (RVS-500) for 4 weeks. Blood levels of
glucose and free fatty acide in mice were determined as
described in materials and methods. Values are mean=
S.D. of 10 mice in each group. *p<0.05 and **p<0.01,
significance difference between the control and samples.

Table II - Effect of Rhus Verniciflua Stokes (RVS) extract powder
on organ weight in mice

Organs Control RVS-250 RVS-500
Liver (g) 0.93+0.14 0.94+0.08 0.99+0.17
Spleen (g) 0.05+0.01 0.05+0.01 0.060.02
Lung () 0.14+0.02 0.14+0.02 0.15+0.01
Kidney (g) 0.22+0.02 0.21£0.02 0.22+0.03

Data express the mean+SD for 10 mice.
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Table I - Effect of Rhus Verniciflua Stokes (RVS) extract powder on the levels of testosterone and free testosterone in mice

Before swimming

After swimming

Assays

Control RVS-250 RVS-500 Control RVS-250 RVS-500
Testosterone (ng/m/) 3.60=0.90 4.46+0.84**  5.66+0.57%** 3.26=1.10 2.80+0.86 2.64+1.23
Free testosterone (ng/m/) 4.52+0.77 5.35+0.86* 6.38+£0.20%* 4.34+0.82 3.95+0.61 3.78+0.98

Data express the mean=SD for 10 mice.

*p<0.05: Significantly different from the control (0 mg/kg) by paired Student T-test.

**p<0.01: Significantly different from the control (0 mg/kg) by paired Student T-test.
***p<0.001: Significantly different from the control (0 mg/kg) by paired Student T-test.
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Table III - Effect of Rhus Verniciflua Stokes (RVS) extract powder
on blood biochemical parameters in mice

Assays Control RVS-250 RVS-500
T-CHO (mg/dl) 122+26 135+25 11611
TG (mg/dl) 3615 37+14 35+11
AST (U/) 119+53 11627 108+25
ALT (U/) 65+29 77+43 55+25
CRE (mg/dl) 0.7x0.2 0.5+0.1* 0.5+0.2
BUN (mg/dl) 42.0x+11.4 27.4+9.6%* 30.3+11.7*

Data express the mean=SD for 10 mice.

*p<0.05: Significantly different from the control by paired
Student T-test.

**p<0.01: Significantly different from the control by paired
Student T-test.
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Q1 WhH RVS-500 Fofrollxls SAIZ = f2lst zlolE Kol
| ookt BUNS| ¢ 24t 41.96+11.42 mg/diel] Bs)
RVS-2503} RVS-500 Fof-ollA 712} 27.42+9.56 mg/di(p<
0.01)7} 30.34+11.69 mg/d(p<0.05)% EAZ o7 &2 x}o]
= UERTh

83 W lactate & X lactate dehydrogenase &4

ST F YEIE 22 Ede] A3Q] EF lactate F
T 3 LDHE 3343 23, I3 lactatel ST 1148+
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Ao fFolst Afols UFERA] $AhAIWH RVS-500 Fofsroll 4]
10.30+1.53 mM=Z EA1Z 22 #2J3 20| (p<0.05)5 eI
(Table I0). o]¢} ¥#slo], LDH 3+ SATh#r 213.43+36.27
U/lell vl RVS-2502+ RVS-500 Foftollx] 242} 168.25+16.47
U/l(p<0.01)2} 133.33%19.83 U= FTAA R Felst #jol5 1t
R AT (Fig. 4).
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Fig. 4 — Effect of Rhus Verniciflua Stokes (RVS) extract powder on
serum LDH activity of mice. Mice were fed with RVS
250 mg/kg (RVS-250) or RVS 500 mg/kg (RVS-500) for 4
weeks. The activity of blood LDH was measured as
described in materials and methods. Values are mean=+
S.D. of 10 mice in each group. **p<0.01 and ***p<0.001,
significance difference between the control and samples.
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Fig. 5 — Antioxidant enzymes effect of Rhus Verniciflua Stokes
(RVS) extract powder in mice. Mice were fed with RVS
250 mg/kg (RVS-250) or RVS 500 mg/kg (RVS-500) for 4
weeks. A) serum MDA levels, B) SOD activity and C)
catalase activity of mice were determined as described in
materials and methods. Values are mean+S.D. of 10 mice
in each group. **p<0.01 and ***p<0.001, significance
difference between the control and samples.
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