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MyE(2.3.4.6.9.2 g kg )IATF I, WMBEMEA B, T2 R A A S R i bk (LSV) 1 BLAE 5 0 3 K BURE R4 % o, 9F
Tk o B S R S AL TR A 5 o 5 K P T (HE ) Y 0 00 56 S AU 20 20 B A5 Ak 5 T8 356 0 73 W BFHI 2 vk (ELIS A ) 6 00 400 B 355 3% 133 Wi
e 552 R R SR S22 2R P A M AL (ROS) 7KK 5 dt 2 4 i 43 ROS &5 a5 4 i 20 2 AL % 4 (0,43 T Keap 1 \Nrf2 , 38-35 % [ fi
JIE U8 (38-Hsd) \GATA 25 4 5 11 -4( Gata-4 ) | Ji i i R 32 1A% i 202 8 ( C-kit) 5 375 ) B B BB ( TEM) WL A1 SUB L5 4 5 I
{7 A St bR e 2 (TUNEL ) J 6 A6 00 20 A 0 1= 5 S22 06 /2 B R A i 4 282 )V (Real-time PCR) 1 25 (4 %0 %% B[ 3 75 (Western blot)
3 H7 Keapl Nrf2 28 e H K S-% % il o2 (Gsta2) 43 B H Ik S-5% B8 i 1 (Gstm1) | IfiL £ 2 0 420 -1 (HO-1) i 48 1k i J5U i 1
(Nqol) B AR R B S HE 1(Txnrd 1) Y235, &R 5 (4Lt B4 ROS it T 40T 43 b 25 T+ (P<0.01) , 42
i (T) v B B 5 % Ik (P<0.01) , Keapl i mRNA Fl 2 14 3 i I 3 3 Jin (P<0.01) ,Nrf2 . Gsta2 ,Gstm1 . HO-1,Nqol il Txnrd1 (¥
mRNA F# [13R 35 B B B (P<0.05) s SR 41 L, 580 i 4% 77 i 41 ROS 7 it 12 48 i 7 43 Lk B 58 B AIK (P<0.05) , Keapl
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[Abstract] Objective: To explore the mechanism by which Qiangjing tablets (QJT) alleviate the spermatogenic function

damage caused by varicocele (VC) based on the Kelch-like ECH-associated protein 1 (Keapl)/nuclear factor erythroid 2-related
factor 2 (Nrf2) signaling pathway-mediated oxidative stress. Methods: Ten Sprague-Dawley (SD) rats were randomly assigned
into a control group and a model group. Pathological examination confirmed the stability of the model. Thirty-six SD rats were
randomized into control, model, low-dose (0.23 g-kg') QJT, medium-dose (0.46 g-kg') QIJT, high-dose (0.92 g-kg"') QIT,
and mazhilin (61.7 mg-kg"') groups, with 6 rats in each group. A rat model of experimental left varicocele (ELV) was established
by partially ligating the left renal vein to simulate the human nutcracker syndrome. The rats were administrated with corresponding
agents once a day for 28 consecutive days. The in vitro testicular culture model of rats was established through the Transwell
chamber method and intervened with QJT-containing sera (2.3, 4.6, and 9.2 g-kg"). Microscopic observation was carried out for
the morphology of the left kidney. A micrometer was used to measure the diameter of the left spermatic vein (LSV). The body
weights of rats were recorded weekly, and the epididymis and testis weights were measured. The pathological changes of the
testicular tissue was observed via hematoxylin-eosin (HE) staining. The levels of testosterone (T) in the cell culture supernatant
and reactive oxygen species (ROS) in the rat testicular tissue were measured by enzyme-linked immunosorbent assay (ELISA).
Flow cytometry was employed to determine the ROS content. Immunohistochemical staining was conducted to analyze Keapl,
Nrf2, 38-hydroxysteroid dehydrogenase (38-Hsd) , GATA-binding protein-4 (Gata-4) , and proto-oncogene receptor tyrosine
kinase (C-kit). The ultrastructure of the tissue was observed by transmission electron microscopy (TEM). Cell apoptosis was
detected by terminal deoxynucleotidyl transferase-mediated dUTP nick-end labeling (TUNEL) staining. The expression of Keapl,
Nrf2, glutathione S-transferase a2 (Gsta2) , glutathione S-transferase wl (Gstml) , heme oxygenase-1 (HO-1) , quinone
oxidoreductase 1 (Nqol) , and thioredoxin reductase 1 (Txnrdl) was quantified by Real-time quantitative polymerase chain
reaction (Real-time PCR) and Western blot. Results: Compared with the control group, the ROS content and the percentage of
apoptotic cells in the model group were significantly increased (P<0.01) , the T concentration was significantly decreased
(P<0.01) , the mRNA and protein expressions of Keapl were significantly increased (P<0.01) , and the mRNA and protein
expressions of Nrf2, Gsta2, Gstml, HO-1, Nqol and Txnrdl were significantly decreased (P<0.05). Compared with the model
group, the ROS content and the percentage of apoptotic cells in each dose group of the Qiangjing Tablets were significantly reduced
(P<0.05), and the mRNA and protein expressions of Keapl were significantly decreased (P<0.05), while the mRNA and protein
expressions of Nrf2, Gsta2, Gstml, HO-1, Nqol and Txnrdl were significantly increased (£<0.05). Conclusion: QIJT improves
sperm motility in the rat model of VC by modulating the Keap1/Nrf2 signaling pathway and reducing oxidative stress injury.
[Keywords] varicocele; traditional Chinese medicine; oxidative stress injury; Kelch-like ECH-associated protein 1

(Keapl)/nuclear factor erythroid 2-related factor 2 (Nrf2) signaling pathway ; in vitro experimental model
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26 °C , FH X 12 JE PR 7E 40%~60% , >R 12 h/12 h B
M B, O R B R 2 U

1.2 {3 ARSI 2 R b B 2 KA I s A i
4 BE BE AR A B A B & B 4 b (S
SP23-07).

1.3 254 HzZR(EREALE KR, T
7320140002, 4it 55 9895, BLA% 150 mg/F ) o 50K A
CH A v B2 24 K 2 B ) = B, )1 24 i 5 220070621,
#5 20230726, LK 100 H A, & 4E2503 g/l ).
1.4 G050 BRar e (A MBI 26 A= Wy B B A BR 33 4
3L 55 YE2080) 5 90 AR R LU L BRAR o S Ak W) il
(HRP)#Ric 1 Edt e =40 (R TR 4 /R A R B A
BN AL 58543 518 G1004 .G1003) ; Transwell* 4
WHRNERGE(FET A, 75 3422) /R IR
K % Eagle 5 3% ££/8 32 1R & ¥ F-12HAM K 57 3t
(DMEM/F12) f= 0 85 77 5 (R D08 o 38 2 i BB Ay
R, 525 PM150310A ) ; 52 il il 16¢ e 922 W B s
2 (ELISA) Il & ( i R AR A Al 185
ZC-36635) ; ROS A7 & (1 g B BE A= ) B A PR A
A) L, 5245 YI856314) ; JR v A vifi A7 i 5 (TUNEL) 41
{7 A 11 o e O s B 5 OO/ 1 B g 57
1168479590) ; Nrf2 il il 57 ( 3 Il MedChemexpress A=
YIRS 7, 575 HY-149508) ; Keapl (Nrf2 Hii 4 (%
O JR BB, 525 40 I O PAS-99434 . PAS-
88084 ) ; 3B-F£ 5 W] I /I &L i (38-Hsd) . GATA 45 &
TE 1 4( Gata-4) i 1R (32 F Affinity 23 7, 5555 A
DF6639 . AF5245) ; 5t o B [N 32 1K W& 2 W2 I 1
(C-kit) Bt #A (B #8 1F Be 2B 90 4 R A R oi AR~ Al %
5 347321) ;iScript™cDNA & WA F & 2o ot @
H B A 4% 2 [ (Real-time PCR) i & (£ H
Bio-Rad 22wl , 5% 543 7 4 1708890EDU , 1725270) ;
Keapl Nrf2 . 25 Bt H K S-5% #2 B a2 (Gsta2) (A B
K S-%6 B B w1 (Gstm1) | Il 20 2 i 4 B -1 (HO-1) |
fift % 1L 38 JE A 1 (Nqol) | B & 8 & 11 if B i 1
(Txnrd1) B-WL3h #E H (B-actin) HiT A& (Z 1H 2 58 £ W)
AN A, S 4 Bk A21724. AF0639. A7678.
A17492 A1346 A23486 .A4725 AC026).

1.5 X&8  Hi J1 WLIY-9000 %I 50 i% % (o087 o
(TOX IVOS K5 T ¥ & 4t , 55 B Hamilton Thorne
/N F)) 3 BA210 B Digital £0% = H #4558 6085 (4 o
W5t 4 A1) ; SpectraMAX Plus384 % i i A ( 36 45 43
T Y 2% ) ; JEM-1400 FLASH %I % 5t Hi 7 W ink 4%
(TEM, H A& H + /) A ) ; QuantStudio TM3 %! Real-
time PCR 1 ( € B Thermo Fisher {¥ &% A R\ 7 ) ;

Pannoramic 250 % ¥t = Y] K 1 i 1L ( &1 F F
3DHISTECH 2 ) ; JY-SCZ4+ %) 3 1 Ay, Jk Al (Jt 52
BRI Ik A R 1)) 55200 Multi A1 2¢ 5 4]
B &5 ( L RERHE AR,
2 FHik
2.1 S MR AE MRS & R bk it 5Kk (ELV ) £ B K g 4y
SreH R EAE AT A AT Ol N R AR 1
H110 2 SD KB, 8 2 3 43 25 L A2 5 i ik (B 480 A 28
B e 25 5 AiE ) | N7 KBRS 00 P 0 RS 2 ik it ok
(ELV ) BRI (VC LAY B0 1 955 A8 B8 BE AH Y F A 2%
I PR 43 9 iy T4 )0, BEAT TS 46, LA 36 SIE A5 25 11 £
EME L A 36 LR RBENL A 2s Fdl, B4, 5
KR Rl E A sz R4, A6 X, it
R Uy g ST ELV B I 3k R N T 6 2 v R
40 mg-kg'+ 47 L HEIKE 0.1 mg-keg FREE . R
AR U R A WK S e Rk (LSV) A2
B Ik P T s B G AT O ) G S B g
138 T8 DX, I 7E % X A2 B Rk s EJ AR N
0.8 mm F4 42 J@ 8 , I 4-0 28 LU 24 19 ) 6 1% ke
5570 B KSR O 20 B R K, A5 LS R R
R RIS B2 R KO N kR L B S AT
YWLEZ I3 B LSV B M 3, He b 4 5 8% S K 114 43
S IR T A X e A A L, DA A B A T
o AR I LSV B 20 53 3T AHE I #R K, W AE 22
S U KON T g 5 LG I K . A TR o R
KW I X AT IR BERFFIE37 °Co 7EE A4
t, LA bR A W) 0 O SRR S, AT IE SR E )
FL, ASCH 2 B ORI 2 B e Bk A 52 43 S, O gk AT
SEHL . B ALE R T G Sk TR s AR N 3 d, DL B R e Rk
P IFBEARK BRI T %,
22 HWIAZS A 4RO AL 2R A B AR K
H. HZRAAEBBZR(61.7 mg k'), KA
G e R 2R FH SRR L R 4 o 0.23
046,092 g-kg'" ., AT ELWEE 28d,HF XK
TR Ho sk RhAie o3 gh , AHAEZ &
4.5 g-d", Fe NARHER BT i R 60 kg 75 AR HEC T 2y
2y BRI 5 7 T 2 ) AR R RS N SRR i
6,171, W BRI SORS A5 RLOR B 4.5 g/60 kgx
6.17~0.46 g-kg' , ARSI EAL @Al E s,
F Sy A5 AR A AR L AR g 0 Sk A O] Y
0.51%(0.23 g- kg ) M 24%(0.92 g-kg') -
2.3 VCIRAMZ5:
231 FLREHRALRE  SPF % filt B SD K
B, 7~9 FAS R T A A 280~310 g, M4 200~
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230 g, 445 12 h G IR /12 h ZE 5 R A6 2R, 400 Sk
20 /h L b, IR EE 1 20~26 °C , A X 40%~60%,
TP R IR 1 JE A ME e 30 1) L B B 5 DL AR S 2
oo MEEFLRAE B A S KT Ao R, K3 d.
it 2 BANFE 24 13 H S 0 M PEFL R, IR AE A 1 G
B A5 AT U B U S8 L o 2 ok 7 S O, At R R} B
R IE 24 K /N (0.3~0.8 mm®) Y 52 AL 4 4R A, I
JC B PBS w25 FH o S LA U0 43 B R K 5% 25 R
D5kt R B b
2.3.2 LMK REFKCREIMBE 10 2 SD KR AEE
NP SR L S BE AL 4> R S A R R A R 4]
5H . RAE B r ik Ve RRLR R L4 5 R R
BRIE AT PR B, TRURE I R ) 11, B 88 il sk 9 LSV,
5 mL {F JF 28 76 LSV i A Z2 ' i Bk Ak B 3~4 mL
(H T4 ELV IILTE ) 5 25 H 41 A WORS & 8 ik it sk
{HRIREAE LSV 7 A ZE B i bk 4b B ifi 3~4 mL(JH T
il £ 25 A ALY ) 5 R I 7 B A R 4N B 5 (F5
R R AL AR B EE 1:9) o B I AR AR 35 LA
4 000 r-min”' 20> 10 min(F 044 8.6 cm, T IA]),
P& il i I A AE7E-80 °CF L, & H .
2.3.3 KA A MV 4 SPF 9 {@ i SD K i
25 H,8 FA W AV, MR BT 5 180~220 go 3 N FR R
IWEIEIR LN W el = R DA NG SN % g
(2.3.4.6.92 g kg )MiHAZ R (617 mg-kg"), 4
5H . TEARSZR R K 10% B9 25 9 10 A 48 i
Ry, DRI B 3R Bl S 0 3R R Y 10 A5 AT
B fJa LR Z5)E 1 h, 8 18 3 30 kR 48 1 ke
A B IR TE A A AT TR B VY B0
FHAR 34 25 .0 FL LA 3 000 remin B .0 10 min, 43 &5 1ML
o N IR — 410 T K UL TR & I i 77 7E -80 °C
o PR ARSI B 24 ) I A R UL R
H R BT ok e
2.3.4  Transwell K7 77 16 8 57 K FCSE L4 2R A1 55
FERA o AR L RS LA U R R R A 34
B2 ILAH R e /ALY Transwell B V736 AR FR L, in A
KR H BRI AL, 973 DMEM/F-12
e B R O B 10% 8 AE /N AR LT (FBS) 1% XL
P ik (5 % % 100 U-mL", % % % 100 mg-L") .
0.1 mol- LB 2 S 4l 20 wL K A= £ A F (2 mmol-L"
HEEENE 10 mg- L' RS ZEMS meg- L' HHEH).
B 5,6 15 75 L& T 37 °C (5%CO, ¥ FE (1) 16 I 55 57
IR NGRS R/ EE S - U S A
F2 3 d AT A RS IR o MR AN S I R Sy 4 8 SR
715 A P L 5 Y RSB R R
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235 LR adl T WE S (1)10%
XA M +E A (2.3.6d), 10%ELV Il +3 &
2H(2.3.6d),10% =5 [ I3 +R 48 2H (24 .48 .72 h) ,
10%ELV IfiL 3 +fik A 41 (24 .48 .72 h) , N AR UE 41 77
TR KR AL F IR N 24,4872 0o (2)10% 25
ML+ R 35 3 d(25 2H) L 10%ELV I 1% +I% 48 1
F5 72 h( BRI ) 10%ELV Il 75 /A% 4 15 +10% =5
P I 3 2H (9 i 375 X BB 20 ) L 10%ELV IfiL 75 /I 4803
L +10% 50KE 7 A 0] 2 75 24 107 41 GOk v IR R 4t
1) \10%ELV Ifil ¥/ M 48 8 155 +10% 30k R f o &
25 13 20 GOk 41 L 10%ELV L 3 /A% % i
HE+10% 580KG 7 e 300 & 24 107E 41 CHokg R e 7F) gt
1) \10%ELV Ifil 1 MK 488 B2 +10% 5804 R i 7 i 5%
24 IfiL ¥ +5 pmol- L'Nrf2 1) i 5 ML 385 1 il 41 (5
K R R A N2 B0 46 5 2, ML 385 SR H 100% 1Y
DMSO ¥ f# , H1 0.5%DMSO #t 17 # B , ik &
5 umol-L") \10%ELV Ifil i MK 48 1 £ +10% 15 Z R
MW A (MZL serum) . 4 B2 AR FE3 d
Je ek RS AL A E A 10% X5 B ILTE 2 mL
5 10%ELV L5 A9 35 7% 1ok 0 46 1% 55 5, 04 20 i
B HCE T A (21%0,+74%N,+5%CO0,) 5 A% &
(1%0,+94%N,+5%CO,) Z&/F T , 5 24 h e 1 ]k Kx
FEHE . 2 mL KR BB 10% 251 00 1T B SR AL
48 h WS ER AL o AR A1 52 56 43 A R 8 R s T L DL 3
sik H R BRI b R
2.4 W RUEDULER B IR R AR T 4 RO & LSV HLA&
FH 58 40BE W58 A B R S A 2 A O IIE R S R
Fi, 3T R LSV E TR, B ALEE
A H B0 25 4 S BB, LSV RN & R ik A B i
Pk ol # bk fl 5k , LSV H £ >1 mm, $2£ /8 ELV 5 Al
S
2.5 JESRKEMEL e KRR B
0 5% K B BT &, TR DD B 52 S0 R 52 4 U0 R
J . IO RS2 BT T AY Ham'sF10 £ 77 W
W, YRR, 7E 37 °C T E 30-min, 76 Kt 228 F 78 4
BT A8 A 1 WLIX-9000 B % €5,k 1 5 14X
R K F o, LR RS T OEB RS TR RIS h
LA G, P i 1) 32 2h G BE>25 pm-s™) ;B 9%, 18 3/
SR 0132 3l 5 C 9, AR 132 sh (SR g 3h) 1.
2.6 IR ZE-PH(HE) Y o W58 B A8 fk KR
B IUH AR AN S5 T 4y B Y S LA ZURE 7 B R
JH 4% 2 W g 3 AE A, 80 (5 pm),
Jid it HE Yo fo, 78 %2 B0 ™ WLE% e sE 1B 1%
2.7 ELISA K % il #1 ROS /K F  fifi F ELISA i
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1) G R 00 248 e 3% R b R R SR R R R RS2 A #1 514F3

AU iy ROS , I 4 R &5 i 150 B A7 B4 Tablel Primer sequences

2.8 WLAAMALIHTROS it KB AL KA i A S L)

- " s Keapl  [iif TGCTCAACCGCTTGCTGTATGC 100

T A3 A5 B0 21 40 M 200 400 X 200 S 0 4 o 3 o

L T PBS U L i 4 A Tl TCATCCGCCACTCATTCCTCTCC

= SR 0L ’ VL B o s Nrf2  Ei% GCCTTCCTCTGCTGCCATTAGTC 110

1 mL2',7 -8 &A% E LRI (DCFH-DA)
s BEWE (1:1 000, 10 pmol-L") , 7E37 C T H
20 min, B#J5, LA 1500 remin” &0 5 min, B F
W, F PBS ¥ 7 T 87 B 77 40 i, FH Beckman i = 47
HrA 5 #r , 718 FH CytExpert #1443 #1 ROS & & .
2.9 Gl 2 Y Ak I Keapl \Nrf2 . 38-Hsd .
Gata-4 . C-kit iy K5 KA 4L e A3 sy )
R TEFF IR R e vl b AT LR L T 3% i
AL ST B TR A G AR T B P AR LR
o, Hl—#i Keapl \Nrf2 .3B8-Hsd . Gata-4 , C-kit( # %%
B R 1:100)7E 4 °C PR R . K5 —Piik
£ 37 °C T H 30 min, 3,3 - “&ILBE K (DAB)
WA, IR R Gy, R A i B e
frR5 R 4, Il i Indica 52 56 %8 B8 FER 0 B &
AT 5T o

2.10 TEM W2 HALUBMLAEWZEL  KH 3%
3 T LR S LA 2L, TR 1% DAk A
SE LB AL I Y A (60~90 nm) , Y1 A H 4 TR
Bl R G (o, B AT A R B EEOBT YL (5, R A TEM AR .
2.11 TUNEL 4% a6 0 240 f 98 7= F 4 B35 1 52 0L
HEUE E K A Y A, AT R s L A
37 °C N 76 TUNEL W B W E 1 h, @ v m
4", 6- — Jpk B -2- 2R e ng| Wk (DAPD) AT A% 4 5, 1T H
T 25 BB B, I Pannoramic 250 %57 U1 7 41 4
A AR FEAG I TE0A T 40

2.12 Real-time PCR £ {l] Keapl. Nrf2., Gsta2,
Gstm1.HO-1.Nqol.Txnrdl /) mRNA £ik fHHz)
Yy & RNA 43 8 3 0 & 38 S RNA, ff H iScript™
cDNA A& i i 7 & 10 5% 5k W BEH cDNA. Real-time
PCR & W ff H Sso AdvancedTM Universal
SYBR" Green Supermix i 7] & # 17 . PCR & b &
% :95 °CHiZEPE 305,95 °CAE 1 5 5,55 °CiR k 30 s,
FEMIE A R AE DG 72 °C 30 s, L) B-actin NS, il
b 2RI EAEXT RIS . A IR A T AEY
TR ) By A RS | It 6 e, 51 9 )7 81
W1,

2.13 A BB 1k (Western blot) £ il Keapl |
Nrf2, Gsta2 , Gstm1,HO-1,Nqol ., Txnrd1 £ H 7K *F
et FH S f 28 O UE 43 BT 42 v (RIPA ) %4 fifk 1y 412 B

T TGCCTTCAGTGTGCTTCTGGTTG

Gsta2 % GCAGCAGGAGTGGAGTTTGATGAG 147
T GTTGAGAATGGCTCTGGTCTGTGC

Gstml i GTTCAAACTGGGCCTGGACTTCC 139
T ACGAATCCGCTCCTCCTCTGTC

HO-1 |3 CAGACAGAGTTTCTTCGCCAGAGG 129
T TGTGAGGACCCATCGCAGGAG

Ngol [ AGGCTGCTGTGGAGGCTCTG 108
Tif GCTCCCCTGTGATGTCGTTTCTG

Txnrdl | CACGGATGAGGAGCAGACCAATG 122
Fiif CATACAGCCTCTGAGCCAGCAATC
B-actin [ GGGAAATCGTGCGTGACATT 76

T i GCGGCAGTGGCCATCTC

MEE L A E R (BCA) M AE AR vk B |
7 1 = b i R B - 2R TN U T e B i B Uk (SDS-
PAGE) , ¥ # 2| R s — % £ # (PVDF) & |, H 5%
JI56 I8 W5 3 5 141, 3 i A Keapl , Txnrd1 (1: 1 000) ,
Nrf2(1:2 000) , Gsta2(1:20 000) , Gstm1(1:100),
HO-1(1:5 000),Nqol(1:11 000) —#i 4 °CH & i
K, Tris 2% th R W5 W -3 LI B B PR -20( TBST) ¥k i, &
T T E HRP ARid I Hi e —H1(1:10 000)2
h, 58 Ak 2% & 67 (ECL) &G 2 min J5 b HLEE
Jt ,B-actin N 2 . H] Tanon %¢ 6 K4 43 BT 3 45 4K
PF V2.0 X5 G5 HEAT IR, I A5 2545 K B {8 IS A
KL 25 S
214  GitsF4rHr fdH SPSS 20.0 B X 3R A Y
BAEEAT 0 R A X £ s R . 24l HAR
K BN R J7 2253 B (One-way ANOVA) , %% 4 6] 1)
B 1 P T 22 6 L 3R ] e/ 1 3 P 22 5 % (LSD)
P<0.05 KR HAS 2R L.
3 &R
31 VCHERKRIIE 25 AL E £ WZES, 5
WA 1E %, LSV FLEE AR K A JC 9 5K 5l il 5k,
LSV<1 mm ;1 58U 2 7= ' S UL €5 1F 5, JC 25 45
%, LSV Fl & R i ik A\ B 2 3 5k Fn il 5K, LSV B
=1 mm, ULIE SR ) RBR A RL . A8 P A SR OIS T
A G NS BRSNS TR TR R F B B
F ARG A0 I SR R R B R I R — s 1 4
R HE o A A 4 S AL AL 2 B A [ R
ARG INE B B A RS L S X AL
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L a5 B 0 A b R AR BT S AOR T UL B I (B2 ) 22 S TE e v T2 5 S SRR 2 L, 5iokG

RARE A TR AR . WA 1.

TE A2 T4 BB 4
El1 VCEEXREABAREHRSEN (HE)
Fig. 1 Changes of pathological morphology of testicular tissue in

VC model rats (HE)

3.2 5EKE AN VC R BRI T e B SR ORD SR AL A
T i \ROS . Keapl/Nrf2 il % 15 (1 M Il 52 J5# i (1) 5%
W 52 g R, R 2 R BRI R A R AR AL

F2 BREAMVCAKREREMFI (i+s,n=6)

B
w

2300 2 R R T i T B e, LR 2, R
2 LA, SRS R e 7] 2 A BROBUA B S A A 0 <2 AL Y
o B AN (P<0.05) , W48 3. HACAYLH AL, sk
F i A A 2 RS B R U A+BHC RS T IE
T AR R (P<0.05), WK 4, 575 A LU, BRI
2 JLH ROS /KAl Keap 1 (19435 3 W (P<0.01) ,
1M Nrf2,Gsta2 .Gstm1.Nqol #l Txnrd1 A9 2% ik BH i B
£ (P<0.05,P<0.01) . GHEAIZH HOE, 9RS A s 7F
ZH A 2 R4 2 AL H ROS Fll Keap (1952 35 /K - i 3%
%A (P<0.01) ,Nrf2 . Gsta2 .Gstm1 . Nqol A Txnrd1 [y
LIk WETE, 2w A E L (P<0.01), WL
F5. K2 %6 B3 3K, A, 2 (AL S B RS
AEH S A ¢ HE T T 5 AR TR 2 AN i 5 4 2 45, A0 M
PR R AR | I 22 R R IR | R A A5 M T T B
VS SR ASTRY) , SRR A L 2 TA) 7 A T S TR] Bt 35 0 S R A
MIRFE . SRRV L, sk & 0] it 2 A 2 R4
WEUCE T EIARI, LK 4,

Table 2 Effect of Qiangjing tablets on body weight of VC rats (x+s,n=6) g
215 Fli /g ke 04 1 2 JA 3 4 5
24l 474.83+41.38  487.66£33.63  515.26+37.45  521.70£32.69  548.93+35.00  561.23+33.35
LR 4] 439.38+60.07  464.21£49.97  495.53+50.77  508.76£57.05  529.15+60.80  526.81£79.06
SECKS R 21 0.23 440.18+32.62  442.46+48.93  471.51+51.21  48531+42.94  510.40+38.92  529.10+39.30
SR A R 4L 0.46 469.10+53.44  480.03+52.56  503.30+59.88  513.38+57.10  549.88+57.47  570.75+50.40
SRS R R 7 2 0.92 442.41+19.38  450.36+35.70  475.83+35.90  491.36+41.18  521.36+39.40  527.41+43.95
L2 RA 0.061 7 449.50+45.63  464.23+42.28  497.46+38.67  509.13£35.84  542.71+38.64  545.51+18.09

#3 BRAMVCABRMEMNZEAREMFM (F+s,n=6)

Table 3 Effect of Qiangjing tablets on weight of epididymis and testis in VC rats (x+s,n=6) g
Ff 52 2
215 F /g kg
7o M 52 A Y 52 Zr St EER U5
2 A 0.64+0.02 0.63+0.02 1.78+0.07 1.77+0.10
iR ZH 0.52+0.09 0.57+0.05 1.60+0.40 1.76+0.06
SHORE IR 7 2 41 0.23 0.65+0.09 0.70+0.08 1.86+0.24 1.83+0.18
SR F 7 a2 A 0.46 0.71+£0.04 0.76+0.06 2.05+0.13 2.05+0.12
SR R e ) A 0.92 0.68+0.07" 0.67+0.11" 1.98+0.16 1.78+0.44"
HZRHA 0.061 7 0.61+0.13 0.63£0.12 1.73+0.51 1.62+0.57

T SRR LAV P<0.05(FK 41q])

3.3 VORI I AR 3 K B e 5 10% 25 1 1fiL

T+ AR TR 3 AU LA, 10%ELV I +% A 5353 d

1WA T R B B AR (P<0.05) , 5 10% &8

P I 375 G 48015 55 48 h A1 72 h AY 20 HE 48, 10%ELV IfiL

THHR A IR 48 h I 72 hl b 3g v b i T vk i ]

R (P<0.05), WL3E 8. 5 10% 45 [ M 75+ A 41 b
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5, 10%ELV L 75 + 11 40 41 & 7 A= 58 40 B A8 Pk Fn i
E TRy SRS 77 4 0 s R B IR B A AR L, LI S
TER IR 6 d i, 5 10% 25 (A I 3E + % & 41 bt i,
10%ELV IfiL 35+ 4 240 S2 LA 2Uh T 4 B i A 4
Fb B 2 T3 (P<0.05) , 7E 85 3% 72 hit), 5 10% 25 (1
T HIE A L # L 10%ELV I 15+ 48 20 S8 JLZH 401
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x4 BRHERAXNVCARBFREMNFIN (ris,n=6)
Table 4 Effect of Qiangjing tablets on sperm quality of VC rats (x+s,n=6)
4151 /g ke R B84 KT /AN /mL A+B 9 il 31 %R/% A+B+C YU 716 3% /%
2 12.88+0.89 7.12+1.75 20.09+7.06 29.32+6.29
AL 4 12.43+0.81 6.79+2.72 13.55+5.00 24.63+8.22
SRR A k2 0.23 14.39+4.14 8.61:2.64 12.17+3.97 20.91+4.05
SR bR 2R 0.46 19.38+7.88 9.68+3.94 15.85+8.10 28.48+9.31
SRS R e AR k4 0.92 35.86+14.43" 17.09+7.57" 19.05+9.08 40.79+8.45"
BZRHA 0.061 7 31.12+5.66" 15.56+2.83" 9.64+4.63 16.82+7.79

x5 BREAXMVCAREEAEHALFHROSKERZM (X+s,n=6)

#6 BREAXVCKR Keapl Nrf2 B A RIXHM (x+s5,n=3)

Table 5 Effect of Qiangjing tablets on ROS levels in testicular Table 6 Effect of Qiangjing tablets on protein expression of
tissues of VC rats (x+s,n=6) Keapl and Nrf2 in VC rats (x+s,n=3)
215 /g kg ROS/U-mg" 215 flft/g kg Keapl/B-actin  Nrf2/B-actin
254 1.35+0.22 EIEE 1.10£0.09 1.06+0.07
Bomal 2.4720.38" iR 3.11£0.28"  0.64£0.04"
A IR 2L 0.23 2.06+0.28 B ICR AL 0.23 2.78+0.24 0.7520.06
A R A 046 1.73:0.117 SR bRl 0.46 1.58+0.17% 1.19£0.11%
B A N R 092 1340207 SRR A 0.92 0.880.08” 1.1120.06”
s 00017 13420.197 Wz RA 0.061 7 1.75+0.147 0.69+0.06

T 575 4 A VP<0.015 SHOR A U P P<0.01(K 6 7))

T S wn— S q— w70 kDa
S — ——— — ! D2
“h—— da 93 kDa

— —— —— — 4 KDa

Keapl

p-actin

Nrf2
B-actin

A B C

TE A28 F2L S BOBERLAL  COBEORE A IRR) 4k 21 5 DL SOk F vl ik
LB SRR R R 4 B 2 2 (T 3 AP 4 1))
B2 VCKXER Keapl Nrf2 B8 REHEK
Fig. 2 Electrophoresis of Protein expression of Keapl and Nrf2 in

VC rats

T AN sy bl BB, = R HA S22 E
0.05). WLE6.%9,

D E F

X (pP<

Keapl

Nrf2

&3

3.4 BRAE A2 I X VC AR S LAY T TR 5
Wi a8 A A, R A B 3R S B P Y T
JE W AR (P<0.01) ; HEIALZ L&, 380K v s
e A 2 R TR WP T &= B
(P<0.05), W22 10, BLAk, A5 4 A /NS A8 PR IR
B, AERGE b R 25 R 2L ARG A0 M PR R S i R M L
e, K AR A IR SE A R 2 AL 2P ] DL 4
[ s TN 1 i RN = i = A R - e o 1
ARPE 9% UL 7, ST LA, SRS R 45 R 4
P8 T 40 M E 4 e B S B IK (P<0.05) , UL AL 8.
T, Sk R m R 24, R R &
SN2 A0 AL T S R T AN A L R
% (P<0.05) .

B X VC KR EAAL P Keapl 1 Nrf2 AR AR I (FpEdi1k, x400)

Fig. 3 Effect of Qiangjing tablets on positive expression of Keap1 and Nrf2 in testicular tissues of VC rats (IHC, x400)
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R®7T BREAMVCKRKREAAL S Keapl Nrf2 . HO-1,Nqol.Gsta2 . Gstm1.Txnrdl B mRNA REBE M (x+s5,n=3)
Table 7 Effect of Qiangjing tablets on mRNA expression of Keapl, Nrf2, HO-1, Nqol, Gsta2, Gstm1, and Txnrdl1 in testicular tissues of

VC rats (x£s,n=3)

21 5 it /g ke Keapl Nrf2 HO-1 Nqol Gsta2 Gstml Txnrdl
ZEHA 1.00+0.02 1.00+0.03 1.00£0.04 1.00+0.04 1.00+0.02 1.00£0.06 1.00+0.03
R 2] 1.2240.06"”  0.87£0.05"  0.91£0.06"  0.80+£0.04"  0.63+0.02"”  0.81£0.04"”  0.78+0.02"
SHORG AR 4 2 0.23 0.99£0.04”  1.09£0.05”  1.23:0.04”  1.09+0.05*  1.38+0.04”  1.32+0.07°  0.92+0.05%
SHORG R A 2 0.46 0.91£0.03”  1.24£0.05”  1.33:0.02%  1.07+0.04*  1.52£0.05”  1.21£0.06”  0.94x0.05>
SHORG v A 2 0.92 0.98+0.03”  1.25£0.04”  1.30£0.02”  1.09+0.04*  1.29+0.10°  1.23£0.09”  0.92+0.01”
BZRA 0.0617 1.00£0.03”  1.16+0.03”  1.24+0.05*  1.02+0.04”  1.04£0.03*  0.94+0.06 1.07+0.04%

T 52 A IV P<0.05 ;5 SR A [ EE Y P<0.01

TE < 2 (0[5 1 3RS 1L 552 5 e 45 4

B4 BEANVCARZEAABLMERBELEHIIZIET(TEM, x50 000)

Fig. 4 Effect of Qiangjing tablets on blood-testis barrier structure in testicular tissue of VC rats (TEM, x50 000)

RS ARBFEEXTRE

G500 (x+s,n=3)

Table 8 Effect of different cultivation conditions on concentration of T (X+s,n=3) ng L'
20331 2d 3d 6d 24 h 48 h 72h
10% %5 [ 1L ¥ + 35 4035 37 41 36.76+3.15 66.22+2.71 33.93+3.63 - - -
10%ELV I35+ S 1 Fe 4 31.37+2.37 53.60+5.28" 27.56+2.29 - - -
10% %5 [ I3 G R 5% 77 41 - - - 24.89+3.31 33.93+3.63 55.46%3.59
10%ELV Il 35+ 48 15 52 21 - - - 21.23+3.17 21.23+4.02" 41.04+4.77"

T 5 10% 28 F L+ A0 3R 41 148V P<0.05

T 0 AL10% 25 1ML + 5 S0 KE 75 41 5 BL10%ELV Il i + 5 4 1% 9%
2H 5 C.10% %5 [ ML 14 +1% %0 K5 32 4 5 D.10%ELV I 3% +1I% % By % 241
(K 6l)
Es5 AEEFEGNEAALFENZM (HE, x400)
Fig. 5
testicular tissue (HE, x400)

Effect of different cultivation conditions on histology of

3.5 SRR A & 24 I %5 X VC R MBS ROS  Keapl
FIN2 K52 525 Hal i BRI 2 0
- 354 -

21 ROS 1 7 1t 5 25 15 I (P<0.01) , 5 B R 21 [
B 5EORE R AT Al i 2 R 41 ROS & i B i B AR
(P<0.05), W3¢ 12 Fe 3 ui i R Bt gk, S5 Hd
Bb g, B 70 2] 52 0L 4 40 P Keapl 3 3k & 3% 3 o
(P<0.01) ,Nrf2 %5 I 98 55 (P<0.01) ; SR A 20
B g, dm ks b L R AR T 2 4 SR AL 4L
Keapl 3 ik W i #58 (P<0.05) , Nrf2 32 35 1 I ) 55
(P<0.05), 0.3 12 E 9. BAM, 525 (4l i, wis
20 Keapl ) mRNA Fl & H i & i85 & 2 3
(P<0.01) , Nrf2, Gsta2, Gstml, HO-1, Nqol 1Y
mRNA FIE R 35 W PR (P<0.01) ; SRR 1L
BL,umAs B L@ R M 2 R4 Nrf2 | Gsta2 .
Gstm1 ,HO-1,Nqol #l Txnrdl A mRNA Fl14E [ 3 ik
B Th e, 25 R A G2 L (P<0.05) . SH5mAs
v ) A 2H P, Nef2 4] 50 (ML 385) #efil 1™ s K
B A T TE H (P<0.05) , W3 13 &1 10,
# 14,
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A

24 h

72h

Merge DAPI
EH6 ARAZEFREZGMNEAALPATHMEMEIM (TUNEL, x400)

TUNEL

Merge

Fig. 6 Effect of different culture conditions on apoptotic cells in testicular tissue (TUNEL, x400)

R9 AEABFEGHIEHAARBATHEE S LLHFIN (ris,n=3)
Table 9 Effect of different culture conditions on percentage of

apoptotic cells in testicular tissue (Xx+s,n=3)

F10 BHERSHMBFXN VCEIMER B TIRENIM (F+5,n=3)
Table 10 Effect of drug-containing serum in Qiangjing tablets on

concentration of T in VC in vitro model (x£s,n=3)

4150 P T A0 L /% 4151 piilkees T/ng-L"!

10% 25 [ L5+ A G Fedl 6 d 46.25+18.25 2 HA 66.21+3.29
10%ELV L& +3 # i F 2 6 d 73.20+0.18" AR 2 41.15+5.65"

10% 25 [ L5 R A G FR 41 72 h 48.04+24.57 GRE RGP ORIE:] 42.19+3.76

10%ELV Ifil 7% +IL 4 15 #5241 72 h 75.94+9.72% S A AR ) a4 2.3 g kg’ 49.55+2.61
TE 5 10% 25 [ L3 + 3 R FR 41 H 4V P<0.055 5 10% 25 (1 1M SRS Feh) 4.6 g kg 50.33+3.66%
TR JR AL LR P<0.05 SR ) A 9.2 g-kg'! 57.33£3.21%

4 itit

HEEIN S VC B LR HLE T o JE I
PR DO R Y A KR T S
Gy DR A R BEL | B AR s i B A
JIR 55 B 18 5% 20452 P BT %2 0t b BB, 3R f © 4b
BIG ML Z 9 7 R A M R T S A L i
ANZ Y MR T 22T AT R R NS
s BERCALIN, TR NS ML T B 22 AN R
B A B0 5 2 0T A BE R LAY, 8 2 AL 5 A5 AT
TR, TR AT A0S R AR OB IR
Ay FHACRUE 8 s A7, B R KA e R AR,
AR O R A T e 2 T AT

SRS R N2 MR R4 9.2 g-kg'+5 pmol- L™ 49.55+2.61%

Bz RA 617 mg-kg 59.04+3.02%

52 A VP<0.01; 5B A P<0.05; 5 58K A
E R Y P<0.05(F 11-3 14 7))

B BRI AR A BT, SR B R oR B 2 8. AR BT
TR 55 Rk 3 F MR A L PR 3R S i R b6 vk SR IR
PR o R R 2 B S RN I R S R
TIE 3R e i AR R D Re O T A
AW T A 38 08 % Keap I/Nrf2 7
5 3 B R AR O T S R R R VKt ke AR RS ) R
Wil . FEAWF 5T P 0 WA 22 B I IE 2 (LSV Al
SE L0 L 200G B2 AR Ak UE SE T3 S o 25 4L A
- 355 -
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TE:ALZS 2 BRI RI A C. B I3 X0 B DL SRR J (500 dik 4 B 3BOKS J vPl dek L B SHORS 1o 70 ek 2 5 G SRS 173 570 ek + N2 40 1 57
HlH. 2 R (P 8-F 10 [R])
E7 BEASHDEN VCEIMEREHALRRKERN M (HE, <400)
Fig. 7 Effect of drug-containing serum of Qiangjing tablets on pathological changes of testicular tissue in in vitro model of VC (HE, x400)

B8 SEFAEHMIEN VCHRIMIBZNARNFTHME S LLRIRM (TUNEL, x400)
Fig. 8 Effect of drug-containing serum in Qiangjing tablets on percentage of apoptotic cells in testicular tissue of VC in vitro model

(TUNEL, x400)

Merge

DAPI

TUNEL

F11l BBERSAMNBEN VCEIMEBEHALN AT HENE BB 10%ELV I3+ A 5592 72 h 5 VC 5k
I (X+s,n=3) . NN [ESEEN o
o B FER S B — 8 X N RS B T

Table 11 Effect of drug-containing serum in Qiangjing tablets on

percentage of apoptotic cells in testicular tissue of VC in vitro %Emo
model (§+s,n=3) X VC R ECE MR F WAL R R A
T Al 7 38 B SRR A 7R A KR ROS 5405 1 o 6 2
451 it Al

% *%“f'%ﬁ%ﬂF'Jm‘{ﬁlE@%‘/ﬁﬂk?&ﬂLl%ﬁlx‘@éﬂiﬂ@l
S 1.35%0.58 TR, O AR R | 40 B 4 R ROS 177
ol 73BT o SR LR AT AL R T R 2 VC R
PRI XA 34868.89 G . RO'S AR 40 B B Tk -1 S 7 5, 5 K5
T ek =X ol 2)
AR R e BISIT s Gk, IR A1 ROS K
TR ek H 4 ) Lol ) 90° . . R o
R 468k 304290 A ML T TE RS P A R ROS IR 2 4R
SRR R e 7 a4 9.2 g-kg'! 0.46+0.32%

1ML 52 B B ORG  0TBEFIORS T DNA S8 8 1 48 it Y
LA £ T % = T 30l 57 S0 4505 30 T B ROS
77 2 Y OB VAR 3R ZE AT UESE T VC
WKL) A 2B e St i PT AR S A g ve e PRORRE 2 BUROS AL RIS 1 52 5 0, 3
BB . LA, VO RN S s R R e >, BUILSR R AT R R A O T T SRR T A R
W 5% 0 )7 it A BEAT IR AE R SE A g 3 e RSB IL UL R UK A AR R T

Hp R R 2 2 IR AR AR R T, 2 Keap 1/Nrf2 {55 53 1 g — i o 22 09 46 Mg P9 £
2K 0 20 M 8 R0 PR A LR WA AT e AR A SRR A AR B 7O, i B
SRR B AR A . N T IR g B VI H TR AR 4 O g e
JR B L ASBF 25 R Transwell Bi 3%, T LA VP A R L 7E 415 AR B R SE 0 0E W D ik Oy T R 44 3 T B4R
A8 A A ST 0 2 1] e HEAT S0 L e G PTEEEM RT A S BT S R WL SRORY A B 95 WUTE Keapl/
F W TR R AR Transwell 55 2 07 bk MO JE  Nef2 {5 5308 B L 190 Nef2 O 78 o L B , S H0SR ML IR
+ 356 -

SRS R N2 I ZE 9.2 g-kg'+5 pmol- L 39.68+3.01%
HZRA 617 mg-kg 0.19+0.04%
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R12 BERSAMBEX VCAEIMER ROSTKHNIEE R Keapl #1 Nrf2 FHE KIS ER & LRI (x+5,n=3)
Table 12 Effect of drug-containing serum of Qiangjing tablets on fluorescence intensity of ROS and proportion of Keap1 and Nrf2 positive

area in in vitro model of VC (x+5,n=3)

21 5 7l ROS V¥ 55 Keap1/% Nrf2/%
=k 11 894.50+391.80 19.38+1.22 43.39+1.76
i i 36 334.50+635.80" 39.63+3.21" 17.95+2.78"
932 i 35 %o HE L 36 084.90x1 360.90 40.05+3.56 14.7242.16
SRR R AR = 4 23 g-kg! 25 008.20+1 046.80 34.0142.26 26.59+2.15
SR A 4L 4.6 g-kg' 20 567.20+279.30% 32.71+3.30% 31.04+1.46%
SRR R e 7 e 4 9.2 g-kg'! 17 265.10+2 014.80% 26.53+4.06 35.83+1.58%
SR F 8 70 N2 410 1 70 2 9.2 g-kg'+5 pmol-L"! 30 746.70+254.70% 25.54+3.04% 18.03+1.69%
HZRA 617 mg-kg' 17 687.60+303.90” 28.09+4.77% 35.06+1.44%

o

LB ¢
A B C D E F G H
B9 BIBHFAHMBEX VCEASIMER Keapl #1 Nrf2 PE1E KIS EAR & Lb B9 R0 (S22 411k , x400)
Fig.9 Effect of drug-containing serum in Qiangjing tablets on percentage of positive areas of Keap1 and Nrf2 in VC in vitro model(IHC,x400)

K13 BERESZHMEX VCAEIMER Keapl Nrf2.Gsta2 Gstm1,.HO-1.Nqol.Txnrdl # mRNA RiZH M (X+s,n=3)
Table 13  Effect of drug-containing serum of Qiangjing tablets on mRNA expression of Keapl, Nrf2, Gsta2, Gstm1l, HO-1, Nqol, and

Txnrd1 in VC in vitro model (x+s,n=3)

21 51 F Keap]l Nrf2 Gsta2 Gstm1 HO-1 Nqol Txnrdl
2 H4 1.01£0.18  1.02+0.26 1.00£0.07 1.00£0.14 1.00+0.08 1.00£0.07  1.00+0.06
R 4] 2.81+0.32" 0.57+0.14" 0.46+0.12" 0.52+0.13" 0.26+0.04" 0.57+0.06" 0.92+0.19
3 i 355 %of P 2 2.86+0.56 0.55+0.24  0.52+0.23 0.51+0.17 0.26+0.09 0.52+0.18  0.91+0.42
SRS A 21 2.3 g-kg! 2.08+0.33% 0.85+0.14  0.76+0.18% 0.77+0.11  0.49+0.10 0.90+0.19% 1.72+0.11%
SR R AL 4.6 g-kg! 1.5140.13” 1.02+0.30% 0.87+0.13% 0.90+0.03% 0.61+0.06” 1.20+0.21* 1.88+0.27%
SRS R e ) 2 9.2 g kg 1.35+0.19% 1.4620.21* 1.39+0.14% 1.64+0.38% 0.74£0.15% 1.61+0.20 2.88+0.48
SR F R N2 I ) ZE 9.2 g-kg'+5 pmol-L 1.28+0.30  0.74+0.16" 0.66+0.26> 0.64+0.23% 0.37£0.04” 0.69+0.17% 1.44+0.17"
L2 RH 617 mg-kg" 1.32+0.16% 1.64+0.44> 1.48+0.17% 1.57+0.24% 0.72+0.16% 1.78+0.11% 3.09+0.21%

Kol e - 0ips TP CARE)ZE A WA 5 3 T 3 T

P E AL U0 A AL Y AL (SOD) & bk H Ik 4]
:Z : '- - ::::: Z:kk: LT (GSH-Px) 55 (1) 223K , $1& TH 55 K5 10 A5 750 K Bl
R BCR 0E 1, BEIORS 7 R Y lAh  Keapl/
Goml - S 26D Ny {5 B R USRS UL L I R
HO-1l D & S SR TR ED SR WEe 53D PR R B S 3k, A HO-1 ., 43 B 1 ik -S-%% %% B
Nqol WSS S0 S eSS aame w== e 31 kDa (GSTs) \Nqol Fil Txnrd 1, M 17 HE BT 45 F ] 3 5 1 & 1)
il ——— - 7lkps  DUPREL B G ARG R i R P L
AU IR ST SRS B RE S T 8 Keapl, [ 18 Nrf2 iy %
KL TS UG Bk A T U BT A IR TR B i ok 3R

f-actin w— — — — — — — w— 12 kDa

A B C D E F G H

10 VCHRSMERT Keapl/Nri2 15 S 8 & B 3% 8 3K ik, £ Gsta2 .Gstm1 . HO-1.Nqol Al Txnrd1 7K
Fig. 10  Electrophoresis of protein expression of Keapl/Nrf2 LA ﬁ Tzzl“:f))"h /%jk ’Hﬁ@ /7'3%1’5 FH s Ji %‘:2 Eﬁ [ *ﬁt H [RYSE] Ji
signaling pathway in an in vitro model of VC Keap1/Nrf2 1‘5 53 1% 0 0 VC R A AR N T /ff , 1k
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F14 BHEFSHMBEN VCHAEIMER Keapl Nrf2,Gsta2 Gstm1,HO-1.Nqol.Txnrd1 I E B R EBIEM (3+s,n=3)

Table 14 Effect of drug-containing serum of Qiangjing tablets on protein expression of Keapl, Nrf2, Gsta2, Gstml, HO-1, Nqol, and

Txnrdl in VC in vitro model (Xx+s,n=3)

Keapl Nrf2 Gsta2 Gstm1 HO-1 Nqol Txnrdl
i 7

/B-actin /B-actin /B-actin /B-actin /B-actin /B-actin /B-actin
S| 1.00£0.33  1.00£0.13  1.00£0.18 1.00+0.14  1.00£0.05 1.00+0.15 0.99+0.01
7R 2 18.58+1.01" 0.41£0.03" 0.08+0.01" 0.14+£0.01" 0.19£0.03" 0.27£0.07" 0.57+0.10"
9 ot ¥ % Bt 2 19.5740.48 0.39+0.07 0.08+0.06 0.15+0.06 0.19+0.03 0.34+0.08 0.55+0.06
SRR R I 4L 2.3 g kg’ 15.56£0.92> 0.84+0.12%) 0.47+0.10> 0.54+£0.06> 0.46£0.02% 0.84=0.04% 2.09+0.27>
SRR R R AL 4.6 g-kg! 11.87+1.01” 1.06£0.08% 0.77£0.15% 0.89£0.12> 0.66+0.09% 1.20+0.03> 3.25+0.30
SRR R e ) R 4L 9.2 g-kg! 5.99+0.67% 1.30+0.11% 1.37+0.12% 1.52+0.13 0.87+0.08% 1.49+0.10> 4.42+0.23%
PG R RN HIFIZE 9.2 g-kg'+5 pmol- L 5.68+0.51  0.63+0.10% 0.32+0.03%) 0.34+0.04> 0.37+0.03%’ 0.54+0.11> 1.23+0.24>
HZRA 617 mg kg 5.11£0.75% 1.20+0.01% 1.59+0.08> 1.44+0.08% 0.89+0.07> 1.56+0.06> 4.67+0.34%

T 038 A2 K T RE , A 52 50 5 0RS A FH B D0 348 5 13
s B i A 6

25 b TR s ORS Rt T U I IR B G 2 iR S
AL M BRCRRAE DR B a3 ORI R IE L 5
)1 R B i T6 Y b BRSO VO R E T AR fif
W 1 B A €5 0 TP BRYR T O SR . AR R WA
38 3 #0 m) B 4 Keap I/Nrf2 {5 5 %, F 8 Keapl £
ik, bR Nef2 AT A AR 0 B R Y (Gsta2 | Gstml
HO-1.Nqol 7 ) iy ik, Ik VC S ALH L AN A
A0 L K -, i — 2048 5 I 52 B R A, K O A R
Uit . H A 256 F 2 Keap 1/Nrf2 {5 5 18 1 &
AR IO T AT IR, Z 05 W — 20 DR AR
HoAh # B2 SEATAZ A, Sy s 0 I DR R FH 4 43t S 56
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