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HE . BYY Wi A miE st 84 8 H,0, 3 389 /0 R F AU R 28 i TM3 BAL RSB A5 69 1B
FiE AN REFAR R A AR A, A MTT A i Aode 3% 4 Uk b 0B TM3 49 20 it & P4 R 5 v
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B TR S R TR X B A 2 i b i o SRR ik KR — AL RU(NO) LB L £ (LDH) \8—#2 A BLR & 3 (8-
OHAG) 4 & B A-FeH Ik —S 34 B (GST) 49 7& M ; B B 40 ) 29 6 7 7 M 20 (ROS) . =8 (MDA) Gt Adb
2B (CAT) A8 A AL H AL B (SOD) & & 4t R AL AL /1 (TAOC) #9425 ot AT T REBHR E (qQRT~
PCR) #i] 32 BR & s Bl 5 ) BE B i Heik ) 28 6 (StAR) | 2 B) B 4] 44 5L % B (P450scc ) (17— 48 ] B3 i 8%
(17B-HSD) mRNA &k, %8R SieiRFBEie RE A 0.05 ~2.50 mg/mL B 3 E 5 TM3 20 Jo £ A AE A
5 H,O, M B A 2 ER, AATTRATBUR & F B FH TM3 M Ae3E 78 F (P <0.05) . 5 H,O, A Mk,
AACRM B S A F AR ZH I LF iR P ERKFRNOSE, ¥mGSTH K, BAKLDH f28-OHIG 4%
(P <0.05) . 5 HO, B8 A 240 1k 38, KAT 3% 4 Bk & 7 & 40 4K 49 J2 19 ROS MDA 4%, F] i} 3% 3%
CAT.SOD #e TAOC # % 1 (P <0.05), 5 HO, ALK , AR B HEELH SRR H EFWES R
StAR \P450scc . 17B—HSD mRNAAAM AL F(P <0.05), 45 SACRAHEAT H,O,7-FF I F 4 f AL 5
BB LA RPAER, AR T ALB L AR A 8 bk B BN AR BRSO K
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Abstract: Objective To investigate the protective effects and possible mechanism of Shenqi Qiangjing

Granules (SQQJG) on oxidative stress injury of mouse leydig cells (TM3) induced by hydrogen peroxide (H,O,).
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Methods Using mouse leydig cells as cell model, determination of the cytotoxicity of SQQJG on normal TM3 cells
by MTT method. Establishment of oxidative stress injury model by H,0, (500 umol/L) induced injury of TM3 cells
for 4 h, CCK-8 method was used to detect the proliferation activity of TM3 cells injured by H,O, with different
concentrations of SQQJG. And then they were treated with different concentrations of SQQJG (0.4, 0.8 and 1.6 mg/mL)
for 24 h, the content of nitric oxide (NO), lactate dehydrogenase (LDH), 8-hydroxydeoxyguanosine (8-OHdG),
glutathione-S transferase (GST) and testosterone secretion in the cell supernatant were detected by ELISA, similarly,
the levels of reactive oxygen species (ROS), malondialdehyde (MDA), catalase (CAT), superoxide dismutase (SOD)
and total antioxidant capacity (TAOC) in cells were measured by ELISA. The mRNA expression of StAR, P450scc
and 17B-HSD were detected by real time fluorescent quantitative PCR. Results Within the concentration range of
0.05 to 2.5 mg/mL, non toxic effect of SQQJG on normal TM3 cells. Compared with the H,0, model group, the
survival rate of TM3 cells can be significantly improved in each dose group of SQQJG, SQQJG at 0.4, 0.8 and 1.6 mg/mL
concentration could obviously increase the levels of NO, GST and testosterone, and reduce the content of LDH and
8-OHdG. Meanwhile, SQQJG could also enhance levels of CAT, SOD, TAOC, and reduce the expression of ROS
and MDA in the cell, and the mRNA expression levels of testosterone synthetase StAR, P450scc, 17f-HSD were
increased significantly. The results showed significant difference (P < 0.05 or < 0.01). Conclusion SQQJG has

significant protective effect on H,O, induced oxidative stress injury of TM3 cells, the mechanism may be related to

4133 %

scavenging oxygen free radicals, anti oxidative stress injury and promoting testosterone synthesis.
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EEAT, 5 SRGRRTIRIN H,0, V5 5/ BB S AL Rt s i £

1.2 K

DMEM % 5 & Fil fifi /- Ifil 1 (fetal bovine serum,
FBS) M4 H 26 [ Gibeo 23 ], [ 45 F1 i A1 00 4 2
W ER (MTT ) 1 A 35 [E Amersco 23 7, CCK=8 151 & 11
H L3 = R AR BORAT BR 2w, TRIzol 38057 1 A
5% [ Invitrogen 23 ] , 135 % 5537 1 H 15 [F Thermo 2
Al , BEBR £h 2% vh i (phosphate buffer saline, PBS) I3 F
e P8 A2 ) BORTT R AT R B SYBR %6t i it
P Wi 4 S 17 ) & A OH AR TaKaRa 23 W], RIPA
B (51 Qo AR W A FEER S RAY)
HARGRRAF, &5 A 0,0 T AR B 25 A
R W], S2ER L — %A & NO L FLR I &0 I (lactate
dehydrogenase, LDH) | 8- ¥ & i & & 1 (8-
hydroxy—deoxyguanosine, 8—OHdG ) | # & 1L ¥y 157 fb. it
(superoxide dismutase, SOD) . 2* Bt H Kk -S ¥ % i
(glutathione—S—transferase, GST) . iF 4% 4. (reactive
oxygen species, ROS) N ¥ (Malondialdehyde, MDA ) |
i 4 Ak 2L (Catalase, CAT) e 8470 %0 £k iE 7 (total
antioxidant capacity, TAOC ) X 7 & #1104 H #g 50 8 5%
AW TREOF SR . HA R 2 o o A 4

1.3 X%

Model 311 % — 5 Ak 5% 9% £ ( 3% [E Thermo Forma
2N, XD-101 B4 E 2= W 534085 ( H A Olympus 28
Al ), SW-CJ-1F B % TAE & (I8 4 22 A W) PHY
ABRAT) 7228 BIR] WL 466 BT (ks 25 Rl
UREAT B2 ), ABI 9700 %8 3 4 % S 137 (PCR) 4
B, Model 450 % F| fj i {X (36 [ Bio-Rad 22 ] )
Tanon 5200 B4 4 [ B fb 5 KOG R 73 B R 4t ( L it
KAEERHE A BRAF] ), TCL-16G-A 7 135 3 ¥4 ¥R 5 0>
PLC 2SR AR T ) o
1.4 Fik
141 TM3Ziesic % 10% FBS i) DMEM 1
HREFRW, K TM3 RS T 37 ©C, 5% AL
FATHERER, BRWEMMARKEN, &M
R 1O A B IR, SR P 0.25% JBR i X i 2
LT I A AL AR, IO AR A I Y A 47 s
5.

142 MTT A Sode 3% 45 Bk xF TM3 28 64 &
AR SR 0.25% Ji A X 20/ 0] T3 4 i
T A ) B BE A 1 % 10°/mL A 40 M B T, I 4 i £
96 FLEEFRML T, BAL 200 WL, E T 37 °C, 5% 41k

B 07 466 v Ak 2 3 5% 24 WG BE S, B SRR, A
B S0 R URL G 45 25 4, 4k B 4y R 0.05
0.50.2.50.5.00 F110.00 mg/mL, 4K £ 55 3% 24 h, R 5
HFLIMAMTT 20 pL, 4622 7E 37 °C, 5% — A AL I
FEPRESR 4 h, W3 4 VE R, AR LI A
AR, ( Dimethylsulphoxide, DMSO )200 wL, 7 3 R
it LR S min, 55 76 B AR AY 450 nm 31 400
FE WG BE (B, N 7 45 2H 40 BT

143 HO,MGEBGMERGMREFE Z
W8 22 SCHR (7)1 B3 T35 56, 2R FH 0.25 9% e e Xof
HA I TV 20 T Ak TR0 BE R 1 x 107/mL (9 46
LR, T H2 R 21 96 LG FR A, 4L 200 WL, 432K
82, B2 6 N AL, 43 5 A IE & 4 H,0, 11 15 5 AU
A BAEXT IR ZH (10 we/mL 4E2E 2 E) S0 300 0k
44 (0.05.0.40.0.80 . 1.60 . 5.00 mg/mL) , & T 37 C,
5% A AGTRIEAR AR S B TR 24 h RS, B SRR
W, TEH 45 & 10% 16 4 1 7% 79 DMEM 55 32 1)
HAYR I AL 9 500 wmol/L H,0, 5¢ 4 55 37 i
U B T A N B R AR S G SR 4 h s IR
S0 I, IE R A A AL ZL N A 200 L 58 4 R
R, BH P X BEZE i A 289 BE 10 we/mL 4EA: K E (955
TR, A 25 25 41 A SRR B2k B2 43 53] 2R 0.05
0.40.0.80 . 1.60 1 5.00 mg/mL FY 2 Ko, 5K 0K 25 W
S RE IR 24 h s, BELANA 10 wL CCK-8, iR 415 &
37 °C,5% ARG SRR E 2 h I E R A
Sl AR ARG I 38 K oA 450 nm ) #6300 4% 4 OD {H, i

WAL 25T .
144 522y R 0.25% [ B R B A K

T3 411 78 b i e B2 R 1 x 107/mL B9 41 i 23, I
FeAh 2] 96 FLEE TR MR, B AL 200 L, 43R 5 4, 43l
M IEH 20 H,0, 15 405 B R 2 | 2 AT 0K Ok A P
FIHZH (04,08 F1 1.6 mg/mL) , HFH 6 MNEA, BT
37 C,5% BRI AR h Ak B2 15 57 24 WG RE S5, &
FERE IR, 6 W ¥ 10 %) 28 1L 75 (19 DMEM K
TR, B 2 R S AT DR JURL 25 24 2 A v B oy
500 wmol/L. H,0, 5¢ 4= 5% F2 W 75 5 8 57 Ak 7 3 40 47
BERY ARS8 AR 4 h 5, W s 20 FIE W, IE 5 AR
BRI N A 200 wL 58 1532, ARG A A%
AT B 43 53] 49 0.4, 0.8 F1 1.6 mg/mL 1 40 5 kG
TR 2590, Ak SE 1 5% 24 h e, AR 45 A A0 G L 3
AN, R 5 22t — 2K
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1.4.5 By B % & R W X & (enzyme linked
immunosorbent assay, ELISA ) 4] Zm fo b E R R
NO.LDH.8-OHdG.GST 4 & 1 %18 1.4.4 5
H,O, B R4 2 245 24, W B 25 2 40 B LY Ak, )
AR 3 2 \NO \LDH . 8—OHdG . GST i 7 &1 1A 5 i
B AE I T AR, 100 B (A bR o b A #5200 240 i
IEW S0 pL, IR A S TERK S R TP E 0.5 h, 43
JA 50 pL bR 59 | 5 A FLE €5 B 4% 50 L,
RAIR, 37 CHROGRAL 15 min, HREMA S0 wL& 1
W, FHBEARSCRS I 45 FL 450 nm P ARG RE(E
1.4.6  ELISA # M 28 . i ROS.MDA . CAT.SOD.
TAOC #4% it I8 1.4.4 52 ) H,0, 45 15 8 10 343
WG 2y, SR 24 W, 25 LIE W, AR S 1k
Ji 5 40 M2 L 4 000 r /min 540> 5 min W SE 4R,
SR FH R 7 1 R 1 AL 4 4% 4 40 B 447 3, 2 500 1 /min
250 10 min, BCE I, ™ 4% 4% ELISA 32050 & W 4
J7 % (] 1.4.5 ELISA #4732 ) , 43 il & il 4 At iy
ROS MDA ,CAT .SOD,TAOC )55 & .
147 SR REZ R A4 R (quantitative real—
time polymerase chain reaction, qRT—PCR ) # | ¥ &R
A PR StAR  P450scc . 17—HSD mRNA &5 IR
1.4.4 5 H,0, B B R JF 43 4 45 2, iE 245 5% 24 h
Ja o, & BUE W, B R AL S R A A R R
4 000 r/min £ .0 5 min Y04 40 T, ™ 4% 4% B TR1zol
T 700 & 1 B A5 B IO R RNA, I L RNA &3
JHFE  IF ¥ RNA 305 %% 55 il eDNA L 88 5 DL cDNA 2y
B #E 4T qRT-PCR JZ If , JZ i #A& & : SYBR Premix
Ex Taq(2x )10 pL, IE 1 59 (10 wmol/L) 0.2 pL,
K54 (10 wmol/L) 0.2 wlL, cDNA B4 1 plL,
ROX reference dye (50x ) 0.4 wL, ddH,0 %b & INEA
£ 20 wLo S & :95 CHAZ P 10 min, 95 °CAF
PE15 5,60 CiB Kk 155,72 CHEM 30 s, F 40 MEF .
7R S StAR L P450sce . 17B-HSD JE K 4 51 #1511
B B B UE S R G 5 A AR ) TR A PR R 58 .
P B-actin A NS LR, SR HH 2754 3 43 #4525k R A 4
ML AR R IR . &S IF SR 1,
1.5 Sit=FHiE

O 23 A1 R 1 SPSS 20.0 G4k . 1ROk
DASSEL £ ARt 25 (x £ 9) R, WA FH BRI 0 257
Mr, ik — 2 PP LA ] LSD-1 K 36 . P <0.05 0 24 57
AHitr i Lo

4533 %
*1 oRT-PCR3|#1F7%
K/
JEH 519741
bp
SIAR TEf : 5'-TGTCAAGGAGATCAAGGTCCTG-3'
122
JZ I : 5'-CGATAGGACCTGGTTGATGAT-3"
P450scc  1E[Al: 5'-TTGGTTCCACTCCTCAAAGC-3'
137
JZ I} : 5'-CCAAAGTCTTGGCTGGAATC-3'
17B-HSD iEJi]: 5'-ATTTTACCAGAGAAGACATCT-3'
67
JZ I : 5'-GGGGTCAGCACCTGAATAATG-3'
B-actin  IE[f]: 5~CATCCGTAAAGACCTCTATGCC-3'
171
JZ I} : 5'-ATGGAGCCACCGATCCACA-3'
2 R
2.1 ZIEBEFRIXT IEE TM3 41 S 14E/EFH

MTT 45 5 W7, 4 20 40 A7 15 R 1Y L, &80
ZOHT, ZRFA G E X (P<0.05), SIE#F4LT
B, 2 Rl B JHOREAE VR BB 2 0.05 ~ 2.50 mg/mL I Xf
TE B T3 20 i 384 56305 14 0 B 2 s AR T (P >0.05)
2 2 50RO B M 5.00 ~ 10.00 mg/mL i % 1E
TM3 40 Jfd 35 58 35 M A — 19 28 HEAE T (P <0.05) .
W2,

2 AREIRESICEBIAIES TM3 MBI ENZME
(x+s)
25 ODfH.
EHA 0.98 + 0.08
SACHRE R 0.05 mg/mL 1.02 +0.12
SALHRE IR 0.50 mg/mL 0.94 +0.09
SATHRAE R 2.50 mg/mL 0.92 £0.08
SRS UKL 5.00 mg/mL 0.79 + 0.06
SRR R 10.00 mg/mL 0.68 + 0.07°
F1H 108.655
P 0.000

o tHIER 4L, P<0.05,

2.2 BiTRBEBAIXT H,0,3R 15 8 TM3 4 Ra L3 &
pal:ap-A

MTT 5256 25 3 WoR |, 45 4l Al A7 35 Rt i, &
JENNT, ZRAGITFEL(P<0.05) ., SE®A
Fb A, 1,0, 401 45 455 75 41 vf M3 200 B 186 5 3% 1 T &
(P<0.05), 5 H,0, i A R 20 L3¢, 2 A s A ORE
TEH JE M 0.05 ~ 5.00 mg/mL B BE HE 75 TM3 28 g (1) 184
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EEAT, 5 SRGRRTIRIN H,0, V5 5/ BB S AL Rt s i £

3% 41 (P <0.05) , H.7£ 0.05 ~ 1.60 mg/mL 35 [l 4,
TM3 40 i %) 34 5 05 3 B 245 40 v 8 %) - v i 2 e (AL
F3) o Ja LR % £ 0.40.0.80 Fil 1.60 mg/mL
VE S A st RS UKL I 0] et 2 v 70 o 4 0 e )
Y.
2.3 SICIBFBE AN AR L iE &P =E.NO,
LDH.8-OHdJG.GST iF &M

ELISA 45 R W, & 4 4 A b 35 W rh 22 NO |
LDH . 8-OHdG . GST i& 1 tb#2 , & 05 22 50 i, 22 3
BG4 X (P<0.05) . 5IEH 4, H,0,H 4
FERYZH S2 R ZKF- \NO F5 E  GST il PEREAR (P <0.05) ,
LDH i1 8-OHdG & & Ft i (P <0.05) ; 5 H,0, 5 /3 1
RUZH LA, A R TR 25 7] 2 2 359 RE 442 1o 52 i /K
S UNO 75 5 (P <0.05) , B4 GST i 4 (P <0.05) , [F]
i B AIC LDH A 8-OHdAG 75 & (P <0.05) ; Z: 4l 5 A i

* 3 SCEBERART H,0, 45 K TM3 41 AL 5E

BEAREMm  (xxs)

ZH 51 oD i
IEHH 0.92+0.08
H,0, Bl 0.40 +0.03"
HEEFE 10 pg/ml 0.86+0.07
AT UKL 0.05 me/mL 0.61 + 0.06%
ZALHRAEIURL 0.40 mg/mL 0.65 £ 0.05
ZACHRAEIURL 0.80 mg/mL 0.76 + 0.08%
ZARCIEHRS IR 1.60 mg/mlL 0.85+0.09%
SRR UKL 5.00 mg/mlL 0.77 +0.07%
P 125.227
P 0.000

I O EFA LK, P<0.05; @5 H,0, B8R4 b, P<
0.05,

B L= A4 (0.40,0.80 AT 1.60 mg/mL) B HE 8, ZR WA G FE L (P<0.05), k4,
x4 SICBEFRRT EFERPZE.NOLDH. 8-OHIG .GSTiEMEHM  (x+s)
21531 Z2fi/ (ng/mL.) NO/( wmol/mL.) LDH/(u/mL) 8-0OHdG/(ng/mL.) GST/(u/mL)
IEHAH 4.85+0.54 8.22+0.79 50.13 +5.07 5.25+0.49 45.66 + 4.73
H,O, i 4 2.06 +0.167 4.79 +0.50" 136.77 £ 15.017 12.17 £ 1.63" 20.71 £2.117
SAC IR TURL 0.40 mg/mL 2.99 +0.31%% 5.26 +0.467% 91.09 + 9.381® 9.01 +0.88%2 29.56 + 3.0672
ZACHRE R 0.80 mg/mL 3.81+0.3502% 6.63 + 0.617%% 80.04 + 9.052% 7.83 £0.747%% 35.88 +4.13729

ZACIRAE TR 1.60 mg/mL 4.07 +0.3972%@
FAH

P

91.006 104.854

0.000 0.000

7.94 + ().80023®

65.33 +5.820200 6.14 = 0.6502%@ 40.05 + 446702

174.338 115.960 155.219

0.000 0.000 0.000

T OS5 IERA I, P<0.05; @5 H0, VB LS, P <0.05; @S5S A0 35 BUR 0.40 me/mL 4 HLEZ , P <0.055 @5 B F 3K

#7080 mg/mL 41 LA, P <0.05,

2.4 SIESETEBALXT 48 At 9 ROS. MDA, CAT,
SOD.TAOC & £RI% M

ELISA Z5 R R, 45 241 40 I8 ;N ROS . MDA  CAT,
SOD . TAOC % it th# , &7 22501, 2 5 ¥ A it
BN (P<0.05)., SIE%4 i, 0,0, #4045 R 21 41
L ROS \MDA & 2 #4 F+ & (P <0.05) , CAT . SOD FlI
ST TAOC 1Y 1% PEE R B (P <0.05) 5 5 HL0, i i
RV LU A, S0 oioRG UKL 25 711 ik 20 X 6 A% 240 Al 9
ROS F MDA & £ (P <0.05) , ¥] 1 5% CAT . SOD F
TAOC Y1 1 (P <0.05) ; Z:Ac sk ORI 2 20 L rh
R A 2 (0.40 L 0.80 A1 1.60 mg/mL) P 9 Lt
B, ESVAGIFEL(P<0.05), WL%ES5,

2.5 BICEBIALX EHR S X Es StAR.P450scc.
17B-HSD mRNA &iXHIZ M0

qRT-PCR &5 2 7R , 45 41 40 M N 52 10 5 % il
StAR . P450scc . 173 -HSD mRNA A% 5 ik, &
T 20T, ZR A G E X (P<0.05), 5IEH
21 b A, B0, 1 5 B R 4] rp 52 R A AR B SIAR
P450sce, 178 ~HSD mRNA #f X} 3£ ik & F B (P <
0.05) ; 5 H,0, i 15 B 41 b4, S AT 5i0RG 00k 45 71
i 2 B 4 RS2 W A A StAR | P450sce | 178 -HSD
mRNA AHXF 235 5 (P <0.05) 5 S A0 380K BRI L .
T 74 2H (0.40 . 0.80 A1 1.60 mg/mL) % 1 L%, 25 5+
WA #EX(P<0.05), &6,
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x5 BICEBETRXTZEMA ROS.MDA.CAT.SOD. TAOC EEMIHM  (x+s)

ZH 5] ROS &G /% MDA/(u/mg) CAT/(u/mg) SOD/(u/mg) TAOC/(u/mg)
EH 0.82 +0.06 247£0.14 15.06 + 1.66 7.25+0.71 18.55 +2.00
H,0, it Rl 20 2570217 6.05 +0.58" 6.46 + 0.59" 2.76 +0.30" 9.94 + 1.04”
LSRN UKL 0.40 mg/mL 2.09 £0.17%% 51204207 7.90 £0.73%% 4.09 +0.397% 11.86 + 1.2572
ZAC RS URE 0.80 mg/mL 1.84+0.1872% 4.27 £0.397%% 9.58 + 0.8572% 5.71 £0.557%% 13.45 + 1.47729
AU 0B 1.60 mg/mL 1.05 £0.1172%@ 3.03 £0.3572%@ 11.87 + 1227299 6.33 = 0.5 15.01 + 1.39729@
FAl 73.227 85.911 90.424 80.632 103.553
PAi 0.000 0.000 0.000 0.000 0.000

F: O5EFAHE, P<0.05; @5 H0, R4 4L, P<0.05; @5 S R 0.40 mg/mL 41 HHK , P <0.05; @5 S Ad s ik

0.80 mg/mL41 HLE, P<0.05,

*R 6 SIDEBTRIX ZME K ES StAR.P450scc. 17p-HSD mRNA 1BXf &k i% 28500

(x+s)

205 StAR mRNA P450scc mRNA 17B-HSD mRNA
4l 1.00 £ 0.05 1.00 + 0.04 1.00 + 0.06
H,O, it Rl ZH 0.50 + 0.07% 0.42 +0.05% 0.61 +0.06"
AT B 0.4 mg/mL 0.70 = 0.06"? 0.64 + 0.07"% 0.69 £0.07%
ALK R 0.8 mg/mL 0.83 + 0.082% 0.77 + 0.0972% 0.82 +0.0672%
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