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Abstract: Objective To observe the effect and mechanism of Wubi Shanyao Pills (JG bt L1124 #.) on erectile function of kidney-yang
deficiency model mice caused by sexual overstrain and over-exertion. Methods Sixty male ICR mice with good sexual function were
randomly divided into control group, model group, Jinkui Shengqi Pills (1.7 g/kg) group and Wubi Shanyao Pills low-, medium- and
high-dose (0.75, 1.50, 3.00 g/kg) groups. The over-exertion model was caused by forcing mice to swim to exhaustion, and model of

erectile dysfunction due to kidney-yang deficiency was established by sexual overstrain in male mice with College effect. Mice were
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ig corresponding drugs for 8 consecutive weeks at the same time as modeling. The anal temperature, grasping power, number of
autonomous activity, blood flow in tail microcirculation and sexual behavior of mice with kidney-yang deficiency symptoms were
measured; Uric acid (UA), creatinine (CR) and blood urea nitrogen (BUN) levels in serum were detected; Malondialdehyde (MDA)
level and superoxide dismutase (SOD), glutathione peroxidase (GSH-PX) activities in kidney tissue were detected; Hematoxylin-eosin
(HE) staining was used to observe the pathological changes of renal tissue; TUNEL staining was used to observe the apoptosis of renal
tissue; Kits were used to detect guanylate cyclase (GC), nitric oxide synthase (NOS) activities and nitric oxide (NO), cyclic guanosine
monophosphate (cGMP) levels in penile tissue. Western blotting was used to detect protein expressions of endothelial nitric oxide
synthase (eNOS) and GC in penis tissue. Results Wubi Shanyao Pills significantly increased the anal temperature, grasping power,
number of autonomous activities, microcirculation blood flow in tail, capture and straddle times (P < 0.05, 0.01), and reduced capture
and straddle latency (P < 0.01), decreased UA, CR, and BUN levels in serum (P < 0.05, 0.01), decreased MDA level in kidney tissue
(P < 0.01), increased SOD and GSH-PX activities in kidney tissue (P < 0.05, 0.01), improved kidney lesions and cell apoptosis,
increased NO, cGMP levels and NOS, GC activities in penile tissue (P < 0.01), and up-regulated eNOS and GC protein expressions in
penile tissue (P < 0.01). Conclusion Wubi Shanyao Pills can improve the syndrome of kidney-yang deficiency caused by sexual
overstrain and over-exertion, regulate erectile dysfunction, and its mechanism may be related to UA-mediated NO-cGMP pathway.
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Table 1 Effect of Wubi Shanyao Pills on grip, autonomic activity and rectal temperature in kidney-yang deficiency model

mice (X% 5S)

215 FE(gkg)  w/R PN EERETRINN T/ C
it & — 10 318.79+45.72 96.204+21.42 37.504-0.44
FETY — 9 171.68+32.21* 46.25+20.75" 36.47+0.51"
SEESAL 1.7 10 290.34 +69.36" 100.60 + 18.24" 37.30+0.67%
Tl 2 AL 0.75 10 270.18 +36.00% 90.40+16.28% 37.14+0.37%

1.50 10 261.42434.24% 117.90 £ 12.64# 36.99+0.72"
3.00 9 356.991-81.54% 99.904-20.49% 36.91+0.53

EX AR "P<0.05 "P<0.01; SHEAAHE. “P<0.05 #P<0.01, R
*P<0.05 *P<0.01 vs control group; “P < 0.05 **P <0.01 vs model group, same as belows
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Fig. 1 Effect of Wubi Shanyao Pills on tail microcirculation blood flow of kidney-yang deficiency model mice

F2 FHLlZght B RAERE ) R B E T LR 2 /52
Mg (X+5s)

Table 2 Effect of Wubi
microcirculation blood flow of kidney-yang deficiency model

Shanyao Pills on tail

mice (X% 5S)

ZH 5] I/ (gkg™?) n/ A

FEHRIAE A I i f/PU

3.3 FEblZmAx R T ARG

R 3 Fi, SR ELe, BRI /N B3 S
RWEEFIEK (P<0.01), f#REEZWLD (P<
0.01), FHHARMWERREEIT H; GEMALE, %
Y2/ AT IR B 2 460 (P<<0.01), flif
BRI (P<0.01), BT N RN (P<

o R — 10 108.40+13.89
it — 9 71.214+15.20* 0.05. 0.01).
12 =
SR ol b Daimie M ElSARREARmESOLS
’ 10 10 884442070 B 2 R, RN BB IESHS,
3.00 9 91.44+17.20" BR. B /INE EREMWT, R BE TS MG A
#= 3 EEeWZmANEHEEENREITANEE (X£5)
Table 3 Effect of Wubi Shanyao Pills on sexual behaviors of kidney-yang deficiency model mice (X + s)
i Y5
ZH 5 15 /(g kg™ /R TS T TS s
M ARlgke) R e JEK s TH
X A — 10 8.8043.01 14.6012.76 392.89+147.01 9.671+4.47
i) — 9 23.22+6.06" 4.67+2.40" 1200.00£0.00"* 0.00+0.00"*
EBEESR A 1.7 10 9.90 +3.78% 10.30£2.50% 633.00+130.64% 433+2.92%
S REALIESpR 0.75 10 14.8045.41% 9.401-4.48% 863.501123.11% 3.504+2.37%
1.50 10 11.20£3.39% 13.3042.54% 703.10+196.51# 4.9042.85%
3.00 9 13.2242.59% 11.56 £3.50 510.78 & 134.38" 7.11 £3.33#

%%m%ﬂOHg@

T2 4, 3.00 gkg ™!

%HSIJJ@S% 1 50 g kg

BRI B NER B AEREAL, SRR N IR ERIR
black arrow indicates glomerulus atrophy and sclerosis, white arrow indicates renal tubule expansion into cystic shape
B2 FhbliZnaxtBREEREE R BEARIENFN (HE, X200)
Fig. 2 Effect of Wubi Shanyao Pills on histopathology of kidneys in kidney-yang deficiency model mice (HE, x 200)

S IRAAREL, BRI RUEARRIE R, R
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3.5 FEELZA R B E R M T AR
Wkl 3 Pas, SXFRRZLLRL, AN E I
FT BRI, BT BN BT R A
B/NE T, R E I NER g AR AT NE

HIRUWAER, SO BIRAN R AMEF KIS
ERAIAEL, S E I T R A =
Wb o
3.6 FTLEWZAAI /R B I EIEFREIRZ M0

W 4 frox, SO, AL/ R
H1 CR. UA Al BUN K F#EZEE (P<0.01);
HREEMALR, SHAHNRIMES CR. UA A
BUN /K- ¥ 2 % (P<<0.05. 0.01).
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X T E3= T Zi#, 0.75 gkg™ TEHILZH 1.50 kg™ TEHILIZHL 3.00 gkg™!
E3 kbl 241#1,5(\1'% BHﬁFu’fii/J\m%‘éﬂ RZHAEATRISZIE (X 200)
Fig. 3 Effect of Wubi Shanyao Pills on cell apoptosis of kidney tissue in kidney-yang deficiency model mice (x 200)

*4 FEHWLBANBHERR/ R B IEEHEIRIENME (X£5)

Table 4 Effect of Wubi Shanyao Pills on renal function indexes in kidney-yang deficiency model mice ( X = s)

2H ) FE/(gkg™) n/ R CR/(umol-L ™) UA/(umol-L™1) BUN/(mmol-mL™")
pagicl — 10 16.77+2.42 130.124+6.43 8.701+0.85
it — 9 21.80+2.56™ 217.74+38.92"* 11.18+£0.56*
EEEA M 1.7 10 16.82+2.94* 112.76 +19.90% 7.44+0.57"
FREALIESE R 0.75 10 14.53+3.87# 116.31 £25.76% 791 £1.17#
1.50 10 15.67+£4.72* 114.50 £31.94# 8.91+0.91#
3.00 9 14.78 £4.33* 123.19412.53# 9.96+1.76%

3.7 EEEWLZAR R BB E AL IR ARSI
R 5 poR, SXPHRALHE, BEAYZH /N U R

ZHZR % NO. ¢cGMP /KA1 NOS. GC 75 P35 i 2 %
1&& (P<<0.01); SAVAE, HE254 /N RIAZE

M MDA KVREFE (P<0.01), SOD #l
GSH-Px yi 3 E 3# F I (P<<0.05); HHIRI A L%,
FAEZH N B IEAL 2R MDA /K23 R (P<
0.01), &EES AT ILZE AL mfEA N R
BHEHZ SOD Al GSH-Px iEMEHEETHE (P<
0.05. 0.01).
3.8 Etblizshat/NREAZEALF NO. cGMP 7K
SEFINOS. GC SEMRIEZNT

W 6 fian, SXHIBALELE:, AR /N 22

HIRH NO M cGMP /KR EF T (P<0.05.
0.01), JTohbihizg e/ B Z4 K+ NOS
mEHEETE (P<0.01), &EBESAHMEE L
Zid . mlEA /N RPIZEAHL F GC iEERE T
& (P<<0.05. 0.01).
3.9 ZtbWZaxt/MRAZELELAF eNOS F1GC &
SESvN: DA
WK 4 fior, SxHIRALEE:, BRAYZH /N RRLBH 25
M eNOS M1 GC H HFRIL /KT 52 R (P<

x5 THWANEHEERR/NRERENERIFNE (Xts)

Table5 Effect of Wubi Shanyao Pills on renal oxidation indexes in kidney-yang deficiency model mice (X £ )

2H ) HE(gkg™) n/ R MDA/(nmol-mg 1) SOD/(U-mg ™) GSH-Px/(U-mg ™)
papiict — 10 5.18+£1.18 49.38+2.70 127.27410.80
FETY — 9 7.59+1.09" 45.83+4.91" 114.76 £14.95"
SEESAL 1.7 10 4,78+ 1.20% 50.96+5.19% 135.65+21.39%
Jﬁttm%% 0.75 10 5.47+0.90* 48.31+2.24 121.89+5.51
1.50 10 2.95+0.59% 50.60+3.25% 130.09+9.91%
3.00 9 5.24+1.19% 49.87+2.18* 126.13+6.98*

£ 6 Ftblzgh s SAEERNRAZELALF NO. ¢cGMP KEF NOS. GC SEMHIZZM (X +5)

Table 6 Effect of Wubi Shanyao Pills on NO, cGMP levels and NOS, GC activities in penile tissues of kidney-yang deficiency

model mice (X £5)

2 MENgkg) wH NO/(umol-L ™) c¢GMP/(nmol-L™") NOS/(U-mg™") GC/(U-L'™
pagil — 10 10.8041.66 1.394-0.04 0.2540.10 15.55+4.52
T — 9 6.79+1.87" 1.20+0.04™ 0.1240.06™ 5.164+231"

SEESA 1.7 10 11.88+4.98% 1.24+0.04* 0.17£0.04 9.77+4.14*
Tk 255 0.75 10 13.5643.03% 1.3610.05% 0.294-0.08" 8.23+4.81
1.50 10 14.4041.71% 1.404-0.04% 0.26+0.07% 12.27+3.86"
3.00 9 11.31£4.98% 1.324-0.02% 0.304-0.11% 11.24+3 88"
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**P <0.01 vs control group; #P < 0.01 vs model group

B4 FblZhxtBEEER/NRAZELLA G eNOS F1 GC BB FRIEHIFNT
Fig. 4 Effect of Wubi Shanyao Pills on eNOS and GC protein expressions in penile tissues of kidney-yang deficiency model mice
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Fig.5 Correlation analysis between renal function index UA and erectile function index NO and NOS
x=7 BINRESFHEINEER Pearson XM
Table 7 Pearson correlation analysis between renal function and erectile function
- UA CR BUN
I REFEbR
T r P r P r P

NO —0.334 0.014" —0.154 0.256 —0.211 0.118

NOS —0.398 0.003"* —0.113 0.408 —0.091 0.503
HE 0.05 /K LR EMITE, #HE 0.01 KT LR ZFHHK

# is significant correlation at 0.05 level, * is significant correlation at 0.01 level
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