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The effect and mechanism of Qianggu Tongbi capsules
on oxidative stress in rats with osteoarthritis
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[ Abstract] Objective: To investigate the effect and mechanism of Qianggu Tongbi capsules on oxidative
stress in rats with osteoarthritis. Methods: Twenty-four SD rats were randomly divided into two groups, 6 of which
were used for control group and 18 were used for modeling. After modeling, the 18 rats were randomly divided into
model group, Qianggutonghi capsules group, and glucosamine group. Hematoxylin eosin staining ( HE) was used
to observe the changes of cartilage. Superoxide dismutase (SOD) kit, malondialdehyde (MDA kit, and nitric oxide
(NO) kit were applied to detect the levels of SOD, MDA and NO in serum, respectively. Real time-polymerase
chain reaction (RT-PCR) was applied to detect the expressions of nuclear factorerythroid 2-relaxed factor ( Nrf2) ,
Kelch-like ECH-associated protein 1 ( Keapl ), macrophage activation factor ( Maf) , heme oxygenase-1 (HO-1),
and NADPH quinone oxidoreductase 1 (NQO1) in each group. Western blot was used to detect the expressions of
Nrf2, Keapl, Maf, HO-1, and NQOI in each group. Results: HE staining results showed that there was obvious

infiltration of dense inflammatory cells in the cartilage tissue of the model group, while the inflammatory cells in the
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Qianggu Tongbi capsules group and glucosamine group were significantly reduced compared with the blank control

group. Compared with the model group, the levels of antioxidant indexes of Qianggu Tongbi capsules group and

glucosamine group increased significantly, while the free radical concentrations decreased significantly (P <0.05).

Compared with the model group, the mRNA and protein expression levels of Nrf2, Maf, HO-1, and NQOI in

Qianggu Tonghi capsules group and glucosamine group were significantly up-regulated (P < 0.05), while the

mRNA and protein expression levels of Keapl were down-regulated (P <0.05). Conclusion; Qianggu Tongbi

capsules can change the antioxidant indexes in serum by activating the expression of Nrf2-Keapl/ARE pathway-

related proteins and mRNA | so as to restore the function of antioxidant stress in rats with osteoarthritis.
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G 2B (sigma 24w, B2 55 . P3T61) ; 4 4 Al
Wz (sigma /A H) 485 G1514) 5 A= FRER /K (I g 8 5
YR AN T RS YM-S2134) ; Trizol ( ambion 2y
A, 85115596026 ) 5 - e 2L i 2 B4 (SBJBIO 2%
A), 5745 :100809) 5 b2z A OGIRA ] (fF LA A, 5255 .
ZDSJ140) ; RIPA (5 ) ZH 21 4 ffg PR 3 4 % WX ( biosharp
o), 55 BLS04A) s AT QU R (BB B RAH] L, 525
C0109) ; 71 K & ( Servicebio /A @), 18 5 : G1004 ) ;
PERSRE ( 0 25 20 W), 5845 213) 5 AL P B Ak
fif ( superoxide dismutase, SOD) il Z {7 & & A
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2512 ], e BRI EARTE AN S5 /ANR Y
Fli 6 HORRUAE H 2 108 g kg ™', 34k
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SOD, MDA 1 NO /K - £ 47K
9 RT-PCR EHWMKBRAXTREKEHLHR Nrf2,
Keapl ,maf fJ mRNA 7K

IR BROCTT RECE 4141 100 mg F 1 mL Y Trizol
AP T, T AL MK 20 s, 3 BT UK B,
Trizol ZLf7 40 MO, F42 B RNA, AT SO 56 5% . 1R M8
SYBR GREEN PCR Kit ¥ B 45 # 7 RT-qPCR 7 #
Mo 514505 1, L GAPDH /£ N &, H
GAPDH ) Ct 14— HFr LK Y Ct 5 ACH Hk A%
HEREAH ACH T —FE i 19 ACH, B J5 1H 5 3R 3R 7K F
o2 728 = Rk R L

=1 510FIIEE

519 44 i1 R
N (bp)

Nrf2-F TCCATTTACGGAGACCCAC 106

Nrf2-R GTGTTGGCTGTGCTTTAGGT

Keapl-F GGGGACGCGGTGATGTA 266

Keapl-R CGAAGCCCGTTGGTGAA

Maf-F TCCTGGAGTCGGAGAAGAAC 91

Maf-R TTGTAGGCGTCCCTTTCG

HO-1-F AGCGAAACAAGCAGAACC 191

HO-1-R CAGCAGCTCAGGATGAGTAC

NQO1-F GAAGGGTGGAAGAAGCGT 292

NQOI1-R TGCGGAACAAAGGCGAAAACT

GAPDH-F CAAGTTCAACGGCACAG 138

GAPDH-R CCAGTAGACTCCACGACAT

10 Western blot EH M KR X T REKBFHLAFH
Nrf2,Keapl ,Maf & § 7k

H 25 A /N B B R, 4% B 20 mg ZH U A
200 pL 2R IR0 BE A5 A R ik R (SRR R o A R
FE AR Rt 2 o410 74 R0 ), B R ) K A v A A
BLJE O FE S AE 4 °C,12 000 x g B0 15 min, |
T 96 ALt 8 1 & & R EH S EIA S x
S of - REW AN PBS, £E 100 C /K ¥ 54 2 BE 5 min,
FERER R A IS A 10% 1Y -+ — %t 1 Bk R 4 58 9 4
Wik iz 15 5 R, 3K ( sodium dodecyl sulfate polyacrylamide
gelelecrtophoresis , SDS-PAGE) 43 & H #1245 A I ¥ 5
Z BRI 2 45 (polyvinylidene fluoride, PVDF) il |
SN SE L) PVDF BEH] 5% Mt Ag 4= 03 k47 £ A J5
JoJa W H — P (Nif2, Keapl, Maf) | 9T (£ 510
IgG ) B R A I = v, AR A0 i U 6 A F B
SEEIR A AR R T 5 Z 58 70 HE il o SR 5 4 1
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M R FRR AL B BRI ¢ 0, 2401
FPF S % 7 22 40 B, P < 0.05 2% 5 1 3 2%

control model
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Qianggutongbi Capsule
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B 1 AR R R

2 1% SOD,MDA 71 NO ik &k F

SOD 45 s 1y I 5 45 28w, 5 % B A A L, T
411 SOD e 2 3% T [ (P < 0..05) 5 T 95 1 1 S8 L
90 2 1) 7 g 2HL 179 SOD e B2 U L ke A AU 2 I 3 1
TH(P <0.05) , {H#B K T X 4L (P <0.05),

&2 % SOD, MDA Hl NO B¢ J& L 55

B 40 HE B @458 ( x200)

FE MDA il NO $5 45 09I 5 rh, B A2 LY S Xof BE 21 9]
BT (P <0.05) ;17 55 B 8 5 B 28 20 RN 4 2 e 21
M B AYZH 2 TR (P <0.05)  HAR W & & T
XPHRZH (P <0.05) , WL 2,

XxX+s,n=5

IRCEiE7N Xt iR 21 A5 4 SHR O RS A ] 25 Wk g L
SOD/U-mL~! 98.43 £2.25 27.47 +£0.94° 62.33 £1.54" 65.47 +1.08"
MDA/nmol + mL ="' 26.97 +1.06 85.44 +1.25° 55.36 +1.28" 52.96 +0.98"
NO/pwmol-mL ™" 18.89 +0.73 38.28 +0.93" 26.41 £0.28" 27.95 +0.37"

X AR a: P <0.05; SEAAAH L b P <0.05

3 #HEEE 5 Nrf2, Keapl, Maf, HO-1 1 NQO1
mRNA RikKF L&

FOXE R ZH AH b, 85 A 2 A9 Nief2 , Maf, HO-1 #01
NQOI mRNA Fik#8 i & TR (P <0.05) ;1 58
T fE A AH A 4G OME M ZH ) Nif, Maf, HO-1 A

NQOI mRNA ik # b &AL A 20 8 3 E I (P <
0.05) . Fxt M 4140 bk, £ A 20 i) Keapl mRNA 3%
K ETH(P <0.05) ;1 5 R 38 Y A 9% 25 FN A 4
W 2H 1) Keapl mRNA KI5 HR AR A 40 i 3 T B
(P<0.05),0%3,

R3 HBEHLH Nif2,Keapl ,Maf ,HO-1 #1 NQO1 mRNA FiAKF L5 xxs, n=6

A 5& mRNA popiisEil AL SER 3 R S 2 ] 5 W e 4
Nrf2 1.01 £0.04 0.06 +0.00" 0.16 £0.01" 0.47 £0.03"
Keapl 1.03 £0.08 7.32 £0.28" 3.48 £0.16" 2.09 £0.12"
Maf 1.01 £0.05 0.04 +0.00" 0.07 £0.00" 0.19 £0.01"
HO-1 1.00 £0.10 0.34+0.01° 0.67 £0.08" 0.65 £0.08"
NQO1 1.00 £0.05 0.30 +0.05" 0.56 £0.02" 0.54 £0.02"

S MM a: P <0.05; SRR A 1L b P <0.05
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3.4 iz HLR h Nrf2,Keapl,Maf,HO-1 1 NQO1
BEARIEKELLE

FOXT REZTAH LY, RS ZH (Y Nef2 Fi Maf 25 [ £ 5K
A 2T R 5 T SR R RS 2 2 R 2 B e ZH 1Y
Nrf2 I Maf £ [ 235 #0 LR AR AL 20 W3 It (HAR

R4 HAEHALUP Nif2, Keapl ,Maf, HO-1 Fl NQO1 # [ 3% 3k K- He 4

B EART X HR AL, FX) BE 4 AR b, 55 Y 21 (%) Keapl
GHEESSINTE b N (L k= liby & SRR TR
41117 Keapl 5 47635 40 A B AL 21 & 3 T B, (H R
W TR, Wk 4 A 2,

x+s,n=5

AH G A X A A5 T8 24 R R G R T 2 i Jre 4L
Nrf2 0.78 +0.00 0.22 £0.00° 0.39 +0.00" 0.60 +0.00"
Keapl 0.47 £0.00 0.68 +0.00° 0.52 +0.00" 0.50 £0.00"
Maf 0.67 +0.01 0.21 +0.00° 0.37 £0.00" 0.58 +0.01"
HO-1 0.66 +0.00 0.36 £0.01" 0.49 +0.00" 0.49 +0.00"
NQO1 0.62 +0.01 0.35 +0.03° 0.45 +0.01° 0.47 £0.00"
IR a: P <0.05; FHMALMILE ,b: P <0.05
1 2 3 4
N2 G = S a— 1 2 3 4

Keap! o Gl s ss—"

Maf s « o e— a——

B-aciin D D GEED G

HO-1 D o wn Gwab s
NQO1 D e GauD b

GAPDH (D D G G

U X B2 52 A AR 53 . 9 RS A 4 54 R 4
B 2 Nrf2,Keapl,Maf , HO-1 fI NQO1 & [ 7E 4 41 (335150

f it

WHO ¥ OA 500 I 45 P 5 B 9o S — 2 51 A Jall
R AN AERE R =R T G R, & 5 60
UL Bt OA B R 5 18% , M OA B %
20,5 9.6% , BLAF Kk EZR P OA J& it £ BB %
Faz—"0 . BN DA, B F) 2050 45
S FOA 13200 E A 0AN, JE4ESk, i E
TEAEHEIEIEYA | 50 B S BL 2 I /0 45 0 3 T i
2R T IR IT R, P EE 25 BT 1A OA T 4E K
IR BT P R A SR R R A T Y
YA IT I O T 48 T 390 Hh T AR A 265 4, H b A g
B T 4 KR 0 L 58 3 B, S B R B RR B G )
R R T O ISR T XU BRE 5 3 A A A
BLZ4 WL 0 0 O 4T 48 E L % R R B AT Sl
IS 0 A 6 97 S5 14 6 il 2 25 90, T 4 K
S 4% AT RS A Bt L A
LU 48 P AR 2 6 A AR R TP 8 i 40 i A
LT E A R A R 2 e o I E S
R B S 1 48 B 4 UK 48 R AN S Sk iR B 0D,
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RT3 B B X OA A — JE IR ITROCR , X R 2
RIAR 8 0 P 26 R A A R X OA B3R IT AR
JA— 3

AR O MRS N A B R
TH B A S BT P AECLE A P B i P BT 5 ] R
ALt A . RS W], A S K
5B BN CE IR BE B DG T A8 HE ] 2 R AR 4F
B AL B TR OC T T SOD YR EE AN A
BL e BE R L, MDA ¥k B 55 AL A Bt 48 Ak 7 7 BB T B
IEH,NO AR B HR A — Fh R AL AR B A HR 3
Wk, P, SOD, MDA il NO #ffE Sz B AL 1A i) 42 F
Y JEAR PR O o AR R SE LG o, R MR AH 1L,
2H 20 4 i A5 80 26 () SOD I & R &, T MDA F1 NO
DU S 2 T 5 A R 3 0 I R R S R G 0
YEH 5 ,SOD & 3 [|] Ft, 177 MDA F1 NO B fg 2 [l %
{E AT BT AT Bk 35 25 S 5 3K 3R W o 3 0 AN
T 26 W P 1 0 ML 9 40 S AR B — I AE A .

Nrf2-Keapl/ARE 8 BT F b5 5 L 06 52 & A0 W 34
Xt AR B0 1 5 3 2 R T MR A T A
BEA0 T 0 B 20 B 23 AR — RGN DR R,



F ARE SR, @M EEEAA N2,
Keapl Fll Maf, Hrf Nef2 J2&—> oy 5 M O 7 19 OC it
PR SR T, S 5T 41 AR 2 P E AL I Rk,
H ARE (934005 A7, 1M Keapl & Nrf2 f £ 3 45 (8
TS AR Nef2 )N Keapl fif 25 J5 #F A 40 i 4%, 75 #%
W5 Maf A G S ZRIKG S ARE JP3 454,
PET S 3 ARE T 37 D BEVERE (40 HO-1,NQO1) [y £
277 NQOL F HO-1 & Nef2 TS #0 3L 1M, fig
03 2 AR B 3 B I . NQOT 58 3 ¥ 6% 48 48 4k 4 ok xof
AL, T HO-1 2 — R 240 A O 37 il , 02 3F i 21
SN RAS N OE-RIEF W V=5 RN A R4
BRAIEZLZE ™ . ARWRBFSE & B, X AR 2 4 S 0
PR S P T ORI R R 4 W M 1 H JE, N2 A
Maf, HO-1 #1 NQO1 () mRNA FI%E [ #iL# B %
VA, 1 Keapl /) mRNA FIZE [ 2350 B 8 F o, 52
U0 2R B B 4 21 98 E £ B #5 Nrf2-Keapl /ARE
T % T e 1 3 R S S R R 28 A |, e % 1E A
2 Nrf2-Keapl /ARE i}, {2 ¥ HO-1 Al NQO1 Ay 3%
i VR S HLIA KT 4 Ak B 38 A 9 40 D i

25 b PR, o R 38 O S 2 RE W A NS T 4
ff) Nrf2-Keapl/ARE i B 19 A 5¢ 2 11 & H mRNA g
eIk ok e A% 1 v v Y B AR FE A, LT K &R B
OA HLAEALN P DI BE . AW HE /8 T 5 i 38 B e
FXFFIRIT OA B — @ WM1EM, Fae A 205 m
Nif2-Keapl/ARE 3 i 1 2 &%t 8 7% T R % % 8 %
AH B B T REE o
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