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[ Abstract]

Prescription (YSP) in the treatment of oligoasthenospermia in rats. Method: The oligoasthenospermia rat

Objective: We aimed to investigate the efficacy and mechanism of Yishen Shengjing

model was established by injection with cyclophosphamide (35 mg-kg™'+d™") for 5 consecutive days. Rats were
randomly assigned into control group (without treating with cyclophosphamide), model group, low- (YSP-L),
medium- (YSP-M) , and high- (YSP-H) dose (2.91, 5.83, and 11.66 g-kg', respectively) groups, Wuzi
Yanzongwan (WYW, 1.03 g-kg™') group, and L-carnitine (0.17 g-kg™') group, with § rats in each group. After
28 days of drug intervention, the body weight, testicular weight, and testicular index of rats were recorded. The
sperm quality in epididymis was detected by computer-assisted sperm analysis (CASA) system. Hematoxylin-
eosin (HE) staining was employed for observation of testicular tissue morphology. The levels of
malondialdehyde (MDA) and superoxide dismutase (SOD) in testicular tissue were detected by colorimetry. The
levels of follicle-stimulating hormone (FSH) , luteinizing hormone (LH) , and testosterone (T) in serum were
determined by enzyme-linked immunosorbent assay (ELISA ). TdT-mediated dUTP nick-end labeling (TUNEL )
was employed to detect the apoptosis of testicular cells. The protein levels of B cell lymphoma-2(Bcl-2) , Bax,
and cleaved Caspase-3 in testicular tissue were detected by Western blot. Result: Compared with the control
group, the model group showed decreased body weight, testicular weight and index, sperm concentration and
motility (P<0.01) and increased testicular pathological score (P<0.01). Compared with the model group, the
YSP-M, YSP-H, WYW, and L-carnitine groups showed increased body weight, testicular weight, testicular
index, sperm concentration and motility and decreased testicular pathological score. After modeling, the SOD
level decreased (P<0.01) while the MDA content increased (P<0.01) in the testicular tissue. YSP-H, WYW,
and L-carnitine reversed the SOD and MDA level changes caused by modeling. Compared with the control
group, the model group exhibited declined T level (P<0.01) and increased FSH and LH levels (P<0.01).
Compared with the model group, YSP, WYW, and L-carnitine increased the T level (P<0.01) and decreased
the LH level (P<0.05, P<0.01). The apoptosis rate of spermatogenic cells in the model group was higher than
that in the control group (P<0.01), whereas YSP-M, WYW, and L-carnitine reversed such changes (P<0.01).
The model group rats showed decreased expression of Bcl-2 (P<0.05) and increased expression of Bax and
cleaved Caspase-3 (P<0.05, P<0.01). Compared the model group, YSP-M, YSP-H, WYW, and L-carnitine
up-regulated the Bcl-2 expression and down-regulated the cleaved Caspase-3 expression (P<0.05, P<0.01).
Conclusion: YSP improved the sperm quality of oligoasthenospermia model rats by regulating the antioxidant
system and sex hormone levels and inhibiting the apoptosis of spermatogenic cells.

[Keywords] oligoasthenospermia; cyclophosphamide; oxidative stress; apoptosis; sex hormones; Wuzi

Yanzongwan

AR, Z AT g A FFERER AR
WA R T AR He 38 KA 2, 55 MR B RE 1 R R
B BT WHO T, R 2 AN F A R gk i A
(NIRRT NG SY 35 iU ity -3 SR
WA RFR YT Dk FIE e T BN T e 2
£ DR DO R 2D S ) T R &
B PR 2 I, AR A 5o i (S T AR A SN RS T
Bty 5 A PRI R = F M) MR e R TR <
15x10°4>/mL iy A5 9 5 K5 115 1 <32% Ky 550G F

. 94 .

i o FUAT E 22 Wi > 55 66 10 AT 32 B s 4 R R
BT R SR ko sk A R AR R
ALPE R R RCE T R B 2 45 2 R LN B R
M BE AT A A X R YT I R L L
ZERBTT iR E KT MER ER 258 2 T s B
JUz AR TR BR YD L R AT AT 2N B
T W DR AT o o 2 BRI  rh BEA S
K, FAGE” D SR FRE R T2 R T T
P RO R ST S T R P A AR B ) E 5 5 )



28 B 111
20224 6 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 28,No. 11
Jun. ,2022

FHOC . B OO R DS 72k TR % AL TCRE
TG B0 850 74 . hEEAIRIT A Z 0 2
AR M R DR R AE R A AR TP R R YT R
AR, BEAERE T EEL E P E
Z A FAT B U A I R 28 56, 32 il M AL 7 LB
KL T A A, R T T R
AR TR A AN SRS 2 ), I R T R
U SR 25 B AR O IR T A0 55 RS TRE R AR R AL
AR AT AR S W A L 7E BT 45
A T T AR AL BT AR PR OR
B I 1 45 22 AR BE DT AR AR HTRLERD, LA OR £
B ARG 7 IR 9T /0 55 R - E B AL S 40 A 4l AN A

1 ##

1.1 3% SPF il B lEPE SD KL 56 H A i &
240~280 g, 7 JAl ¥, W4 3K T b 5t 4 58 R 42 A R AN
Al , AR IE S SCXK (5T )2016-0011, 4] 3% T b 5t
= 2 K 27 B B R 52 sh W s, 48 3 AT IR % SYXK
(3£)2020-0033, )1 57 2 N i BE 20~25 °C,
40%~70% , >t FE Ji] 17 B % Bsf 1) 4% 12 h, ¥4k 38 AR
SR, SLHIRTA KRR A B oK e, &b
R 2 KA S Sh W A BE s 5L A i Al a1 BE
B A 9 5 BUCM-4-2021102701-4032 .,

1.2 2580 g B AR RS 5 E0ORS (41E5-20201004) (1L
2 (41t 5 20201002) i Ac F (41t 5 20201013) | F #
(k%7 20200924) | Z % F (4t 45 20200329) . #5 F 1
(L5 20200726) . T & (HIL5 20200301) . & 4R (Hit 5
20201013) | # 2F (it 5 20200924) | 3 1 (it 5
20200801 ) ZH Ji , LA 14Kk R ) SE F b o A B 5 Y8 4R
A B o A7 o A0 (b [ i 0 A7 B2
a4 A 25 ), 45 20035043) 5 42 K R TT (4
il 25 5 A1 ok BH 5 — 1 25 4 FR A | L it 200318) 5 7
SR FH B0 Wl T i (L 3 1 3 5 2 e 0 A PR A ) L it 5
20101225),

1.3 it |  TUNEL Bright Green Apoptosis
Detection Kit( [ 5% i il 58 A W) B 4L e 0y A7 BR 2> A
T4 A112-02) , 8 % 4k ¥ 2 fL Bl (SOD) 1 — %
(MDA) A= b A 3R] & (R ot &l A= ) TR A 5%
B, %5 43 5 A001-3-2,A003-1-2) , BCA & 1 %
B R & (Rl s KA R BRA AL R
S P0010), 5P 438 2 (FSH) (B A4 il R (LH) (22
P (T ) il % e 8 e 0 37 & (I = v B R 5 I Ay
£ BR A F L, 5245 43 %Il ) CEA830Ra, CEA441Ra,
CEA458Ge) ,MED 199 HANKS (Invitrogen %\ ) , £%
5 12350039) , S bt B 4 M bk B2 9% -2 (Bel-2) £ i b

Ht 4K (Proteintech, #% 5 26593-1-AP) , %2 T Bel-2 4
K X H H (Bax) B 5d BEHUA  RBTIE LAY BE R A
fiti -3 (cleaved Caspase-3) 5. v BEHLIA bt B-Wl 3h &
H (B-actin) FL 58 BEHTLAR /)N BT S 5 5w B — 40 (Cell
Signaling Technology /A & , $% 5 43 ] b 14796
14220.,4970,93720) , ECL & Y& . 4%~15% T il f&
(b ot 3 A Sie BE R A BR 2 AL 58S 4 il ol
P1050.T201911),

1.4 {X#&F R2003KE AU Jig§% 2 % AL ( [ Senco F}
AR ), ZKXFB-2 B B 25 T4 ( il —1E R
AL A PR T ), WLIY-9000 A% 7 Jit 46 I £
ge (b 5t 5 00 8 a0 B 4 ke Ry AR A )
MM400 & 15 38 5t 20 2L B8 AL (1 5] Retsch A W] ),
Multiskan GO # 4> Ji¢ K i #1X \EVOS™ FL Auto 2
A5 A S R FEER R B (b D AR
Nl ], GelView6000Plus % fig RS T AE R 48 () M 1

EEAEMPHEARA A
2 FE
21 Wl aE AR T AT 7S5 g i gy

100g MMl FsSg RESg BEFSg a1 5g. 7T
FHI3eg HR75 g FEHE15 g FEH S g, # 5 i
b, e A 2546 B s i 105 A9 5 8 7oK, Bk 3
KT B 2, RN B2 b T 8 A
25 BT K, BRGS0 E 0.5 he BIF 2 IREM K
WHEAT RS T AT . i TR BT RA N
34% It FH AT FH 7K T ) BSRH I ¥ B 24 TR

22 FYEB S5 ¥ 56 2 SD EME K B N
PRI IR 7 d 5, 4% MR 0 it BE MLk IF 4 8 R A
2048 2, @K H#% 35 mg-kg'-d' I EE
SERBEBERE S ELETE S S dUT , 3 AR 2 i HR AR
TR BE AL 4 S B2 g5 B AR RS O AR L L R
H R PR AERRITY, S48 X, 44T MR
YR RHEE 1R, 5228 d. RIKHEE 24 h )i , K
A BB 52 oS 9 0 o, DA RS 21 K BRUORS ok
FE 1 BE B AT B H B A St 2E 5 S, A
MR BRAEN . IR R AL R AR DAAE R
FOKBEY o f B ARSI PR I R D B H A= 2
68 g, & ML 70 kg N FIR B R AR LE 106 11515
KRR AR R 7l 5.83 ge kg -d™, KB 25 B A=
K5 K b R o 2.91.,5.83.11.66 g-kg'-d", T
FRTSEILAL AL R JEIT 4 5 4% 1.03.0.17 g-kg' 4
2y, KEVEHE & 10 mL-kg ' briESEAT .

23 RS E KR — s, s E
R B BE DL RORS SR AR A5 T T o I A 38 A5E i AT R

. 95 .



28 B 111
20224 6 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 28,No. 11
Jun. ,2022

M, R KBRS AT PR BT JF il 5k o
24 FRIBEWITE RKRAEEH 240, 0 1%KE
b 240 4 mL-kg' 18 s vE 5F BRI, 43 25 7R 0 52 AL, T
¥ I A B R K VR ROR L BE TS, 43 BT K BRI
) 52k B 3, A S LR B, S ML AR B= 00 2 L BT
i (mg) /MR (g) .
2.5 B SRR R E RN IS OB S VR S Sk
EI\NH B IF, F 1 mL M199 £ 55 3 vh |37 °«CIE &
5 min, M 199 15 3% 5L46 B¢ S A% HU 10 L, 1% 0 A 823
Fb RS TR A R G e T . 7E 2065 H
B3R Bt AL B S AN LT, 2 min P52 IR, 15 2R
TV B ANTE 1 2 AR BR
2.6 BAHLUROIEEFME  WAMEA, U
10% Hd B [ e ik A ik 3 wm Y
AV H, IR R (HE) e 0 )5 PRI & A
B T WA K RSB 285 OB A . xS gl
LVZE R E PEAT 4 53 I PE A IR SO B RS
B 45 G ARG A AR U HE 2 I 5 R A A IE N
AU K AR T 1o 14y R E R E S
AR /NG P AR A0 R HE B N R0 25 A8 A HIE, AT
U B8 V& ARG AR, R 2 4% s EERLE L AL A
ARG /N N AR NS A R HE B 25 L AR RS A R )2 B0k
B RS I B 34 BT, 2L
WAERE /N L ZE0 AR R b TC AR K A, A8 ks
WK T, B R NS R th 1 44
2.7 EILHLSOD MDA KM E AL,
FREL 0.1 g 72 47 HF BY A, 42 BT &t (@) -IR B (mL) Ky
19 fm A A 3 ER K, 21398, 75 4 °C .3 000 r- min™ B0
10 min(#5 0242 6 em, T [A]) , B ¥, 44 BE U6 B 43
TR
2.8 [Mi75 FSH.LH . T/KFA R f5 , 18 3 3l ik
B, 3 000 remin” B .0 15 min, B I 3 % #% ELISA
TR B P R TR
2.9 EHLHLIY]H TUNEL 4t BUEILALSU A
WY1 R, #% B TUNEL 20500 36 1 5 19 20 BRAR Tk 452
PEIEZDSOL W5 T WA HA IR B4 4% B 3 7k )
R, BESK D H B AL B 10 A4S A A /N A L BE
Y (Fe gk b R AR A0 B R PR T
2.10 204141 Bel-2 . Bax.cleaved Caspase-3 &
ARSI A M 2L, e IR 4 - R 1:9m
AR 2L W (RIPA 24 i W+ 100 il 12 il 41 61 5510 +
5025 [ 4 o ) ) B B s LS L, BCA RN 2
7K, SDS-PAGE #E ik H Uk , > T 5% 5 5% i 2= PVDF
JEE, 5% JBt B 95 ¥y % i 35 1 2 h, — 3T Bel-2(1:500) .
. 96 .

Bax (1:500) . cleaved Caspase-3(1:1 000) ,S-actin
(1:1000)4 °CHFH L7, TBSTEWE 3 K5, bt
(1:3000)Z 5B & 1 h, TBST % 3 ¥, i fil ECL
RCW, R GBS TAE RS, Image J 6.0 43
raEm&W, UHWEAS NS E A KE ERR
H 8 AR AR R ik i R T3 — e ab 3

211 HiitsgJriE fl ] SPSS 20.0 #F k17 48 it
SR TR BERR F X £ s ROR Y B R B R GE
B0 A Sy 25 SRR 210 R FH R R O 25 0
BT s AT A2 IE 25 40 A 3k 7 25 R SF I, 4L 1R] B4R
ESEH L, P<0.05 M 2ER B HITHE L.

3 &R

3.0 XPRBR— G AEm  5IEE A H, A
2R BRI IR 0 R B O TEREIR A TR
Gibsh KGR EBE SO, IR TR BT R (P<
0.01). SEIRL HE, 45 A2 B R & ERTIR 0
JERS B, 0 Bl B RO SR S B, b g5 B AR O
WL R A, AT S L KRR R T A L
TJH(P<0.05)., W1,

x1 HEEBRANKBREREHHIN (x£s,7=8)
Table 1  Effect of Yishen Shengjing prescription (YSP) on rat
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®2 HEEBAMAREAMBETRENEN (v+s,1=8)

Table 2 Effect of YSP on testicular and sperm quality in rats (x+s,n=8)

415 /g kg I /g E=5 £ PHIESY Y R THRIE(1x100) /4 /mL K TE J1/%

EH A 3.57£0.28 8.07+0.69 1.13£0.35 115.39£29.11 62.32+14.19
FERLZ 2.78+0.13% 6.05+0.58% 2.88+0.35% 57.70£22.31% 35.00+11.03%
i A W O A 21 2.91 2.84+0.17 7.23+0.56 2.63+0.52 85.09+20.04 49.54+9.84
fi ' AR K O b 2 5.83 3.23+0.229 7.72£0.63Y 2.25+0.46" 111.06+53.47% 65.05+18.50"
i B AR e ) A 11.66 3.09+0.22Y 7.66+£0.75% 2.38+0.52" 84.12+46.15 48.63+22.94
PR LA 1.03 3.02+0.23 7.43£0.55" 2.50+0.53 99.87+26.46> 48.92+11.22
Vi A 0.17 3.02+0.35 7.60+£0.61" 2.38+0.52" 108.25+34.68" 50.57+15.22%

TE:AL IEW B, BRI C-E. fi WAERT A AR P (Rl i 2 5 F. T AT LA G A2 RIETT 4L (| 2 & 3 TR])

E1 #BEBAMNKREAESEENHZM (HE, x200)

Fig. 1 Effect of YSP on pathomorphological changes of testis in rats (HE, x200)
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P<0.01) ; MDA 7K 3 B &~ B# (P<0.05, P<0.01) , 25
B AR 5 v R 2 R RS L4 2L SOD K B i
F+ 15 (P<0.05) , MDA JKF-A T R #0250
Gt L. W3,
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i B A 7 IR A T e T T KCF i R A {H 25

F3 BHELEBAWKREAELEL SOD MDA WM (X+s5,n=6)
Table 3 Effect of YSP on SOD and MDA in rats testis (x+s,n=6)

SOD MDA
215 Fl /g kg U mg’ jumol g
A 195.34+30.81 0.430.22
LR ] 141.22+17.54  1.12£0.28
gt B A 7 AR 2 2.91 161.24+7.51 1.05+0.37
8 AR T PR e 2 5.83 173.00+32.78%  0.86+0.14
AR E AR A 1166 180.18+26.119  0.730.16"
HFA R LA 1.03 172.38+18.87"  0.86+0.11%
ZERBIT4 0.17 199.27+21.72Y  0.67£0.20"
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0.01), ML{% FSHK A &, 2% L5 it &
Mo FF AT SR U AE AR JETT 24 AT AR A R R i
i T.LH F1 FSH B 5 % 28 {1k (P<0.05, P<0.01) .
W4,
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T4 ZEERBANARMBERZENZME (X+£s5,0=8)
Table 4 Effect of YSP on serum hormone in rats (x+s,n=8) pg-L!
2H 5 Fe/g kg LH FSH
IEH 4 5.15+1.05 5.57+0.63 7.50+3.63
H TR 20 3.04+0.73% 9.54+0.75> 21.92+7.59%
i B AR O AR o 41 2.91 3.50+1.03 7.70+1.97% 13.03+4.02Y
i B AR O v e 2 5.83 4.83+1.19" 6.71£2.07" 20.58+6.81
i B AR O e R AL 11.66 5.19+1.94% 5.08+1.82% 20.6849.38
A ALA 1.03 4.72+1.00" 5.19+1.42% 14.98+4.75%
ERIEIT4 0.17 4.74+1.05Y 3.73+0.99 15.61+4.60%

3.7 MR SEALHSP MM TR SRR
SR B PR, 8 R0 2 O B S AL 2 v 2R R T Y 4
Ji 5 0 22 (P<0.01) ; SRR LA, 4 B AR A 7

FIEH . BT A ML FERITH KRS ILA
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2 HEABAMAREAALAHAMATHIM(TUNEL, x100)

Fig. 2 Effect of YSP on apoptosis in rat testis( TUNEL, x100)
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x5 HBERANAREAALAHEFARMBATEZHHI (G,
n=3)
Table 5 Effect of YSP on apoptosis rate of spermatogenic cells in

rat testis (x+s,n=3)

4151 /g kg FATR/%
EH A 1.66+0.21
A 70 2 7.73£0.71%
i AR O AR 291 7.06+1.01
fii A T R 5.83 1.93+0.06"
T AN T e ) a2 11.66 6.40+1.38
PR AL 1.03 4.07£0.57"
fERJeIT4 0.17 3.35+0.74"

Bal-2 .—ﬁ 26 kDa
nox [ | 20 2

19 kDa
W 17kDa

actin. 5 D),

A B C D E F G
3 KREAHALF Bel-2.Bax.cleaved Caspase-3 & H R iAH ik
Fig. 3  Electrophoresis of Bcl-2, Bax and cleaved Caspase-3 in

cleaved Caspase-3 ;

rats testis
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FEAE I W BT, #E K F AE i AQ b & 5 4 AR
ML OF Bk B B iy P A A AE L, R PE R R IT D
5548 FRE 19 F T 2590 AR R 9k 3 2 Bl 2 4 4
S BAME 2, 45 R ke B, T8 BB I e B/ 55 0K 1 RE R
FRUBL A | 25 W AR RS R 9T A Sk TR 25 AL R 47
XK T A VR L 2R T AT AR AR A
RIETT Ry g B AR RS 7 e IR IR T /0 550K 0 S Ak 5
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*6 #mBEAFEHXKRENF Bel-2.Bax F cleaved Caspase-3 E BRI F M (x+s5,1=3)
Table 6 Effect of YSP on Bcl-2,Bax and cleaved Caspase-3 proteins in rats testis (x+s,n=3)

20 51 il /g kg Bcl-2/B-actin Bax/B-actin cleaved Caspase-3/B-actin

IEH 4l 1.00+0.00 1.000.00 1.000.00

AT 241 0.63+0.12" 1.89+0.34" 1.65+0.18”
gt B ARG O AR 4 2.91 0.92+0.13 1.43+0.09 1.39+0.06

5B AR T 5.83 0.94+0.07 1.09+0.19% 1.15+0.30"
5 B AR T e 11.66 1.01+0.12% 1.14+0.33 1.27+0.24%
AR LA 1.03 1.19+0.30" 1.37+0.21 1.15+0.11%
LERJEITA 0.17 1.62+0.41% 1.58+1.03 0.99:0.12%

.99.
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