5529 %45 9 1] FEXRAFFERE Vol. 29,No. 9
202345 H Chinese Journal of Experimental Traditional Medical Formulae May,2023

3T PI3K/Akt {5 5 i BER T 42 KU I B2 A B %) J8 iR S fH A
B O AR AR B T TAE

MEEY, A, FRE, KRR, ANAEF, ARET, kY
(1. FxMPEHXFE, KM 550025;
2. PEFEAFRE FHARA, dLFE 100700)

[(FE] BB R I8 A B 6 98 105 B A 45 061 8 (OA) K B T WVE T, 0 2 1l W HAE ML . F73% -4 SD
T B2 A 6 4L, S T 5 20 B 43 L 1R R EF 2H (1.26 em?-d)  BE XU R I A B AIG L oP L ) 4 (75,150,300 mg-d) .
3 o OGN T S A IV I S L2 DR R 1] 4 OA BT | 3 4558 2 T Ui il I <A R 3R, e S FER B 7Y O A K B IE S5 &
ShRE AL . bR VonFrey £F 2 PP HLAR 1B {8 5 XUS A 67 5 22 97 43 B OG5 T RE T 43 5 75 A 31721 (HE ) Yo €0 1 7 21 [T ¢ 4o (0 000
B R 56 A1 2 B AS Ak AR IR AR o v 2 Ak vk (THC) R 1 40 B A 22 (TIL) -18 F1 40 LA 2 (IL) -8 Ji 8 34 8 Bl -«
(TNF-a) FE R 45 J@ & A -9 ( MMP-9) Al 2H 4138 1A i K(CTSK) i 2235 ; 2 1 903 EI ik v (Western blot) K6 I A5 19k JUL B 3- 384 it
(PI3K) & H I % B(Akt) B R 1k 8 B B (p-Akt) (T 4 ML A9 4% H 7 1 (NFATc1) \MMP-9 Fll CTSK 2 [ 3R ik KF . &R
5 IE W A R B R 2 A i R BT 3 A LA R B R (P<0.01) , WU I B E 2 R SE Y 3 BB BE 3 A 8 T R (P<0.05, P<
0.01), SAEAIL LA, 1 XU B A s 3R I LR I 1k o T 2 H T I S I A AL A S B L B 25 R OGS T RE T Sy
(P<0.05,P<0.01), H.#: XU i 00 A 8 mh] de o ml — o A 38 00 O 1Y D e L oK R G 1 e iR 722 1] B i 4% (P<0.05, P<0.01) 5 15
KGR R LA B I L LR R R Y A R LA OA KR OC W HRCE P IL-18 . IL-8 \ TNF-a \MMP-9 .CTAK . PI3K ,p-Akt, Akt %
AH I 8 3R 1K (P<0.05,P<0.01) o &5« 45 KU 00 A1 75 380 2o 400 1) € 10 57 BHL 7Y O A 53 78 K BRSOG40 3 i PI3KV/AKt A 5 3 i i
T 10 ) 2 e AT R o 5 R 1 T ) R I, e U 5 SR AR AR IR A L R E T T

[RgR] EREMEMAE,; 9% R0A); BEIRMENLEE 3-30 (PI3K) /MR MM B(AKO)(E 5@ M, RAENTF,; &R
JRLBE

[FESZEE] R2-0;R22;R33;R289;R684.3 [XEkFRIRAE] A [XEHS] 1005-9903(2023)09-0156-10

[doi] 10.13422/j.cnki.syfjx.20230344

[ 4% AR i3] https:/kns.cnki.net/kems/detail/11.3495.r.20230307.1107.001.html

[ 4 H A B #I]  2023-03-08 08:46:48
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[Abstract] Objective: To investigate the intervention effect of Qufeng Gutong Babu ointment (QFGT)

on rats with osteoarthritis (OA) with cold-dampness obstruction, and preliminarily clarify its mechanism.
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Method: SD male rats were divided into 6 groups, namely, the blank group, model group, positive control
drug Huoxue Zhitong ointment (HXZTG) group (1.26 cm’>+d"'), and low, medium, and high-dose QFGT group
(75, 150, 300 mg-d"'). OA model was prepared by joint cavity injection of papain and L-cysteine. On the
second day of modeling, climate factors were applied to establish an animal model of combination of disease and
syndrome of OA rats with cold-dampness obstruction. Standard VonFrey fiber was used to evaluate the threshold
of mechanical pain. Weight bearing difference score and joint function score of both hind limbs were recorded.
Hematoxylin-eosin (HE) staining and safranine fixation green staining were used to observe the pathological
changes and cartilage degeneration of rat knee joint. Immunohistochemistry (IHC) was used to detect the
expression of interleukin-18 (IL-18) , interleukin-8 (IL-8) , tumor necrosis factor- @ (TNF- «) , matrix
metalloproteinase-9 (MMP-9), and cathepsin K (CTSK). Western blot was used to detect the protein expression
of kinase B (Akt) , phosphorylated protein kinase B (p-Akt) , phosphatidylinositol 3-kinase (PI3K) , nuclear
factor 1 (NFATc1), MMP-9, and CTSK in T cells. Result; Compared with the normal group, the model group
showed significant mechanical pain sensitivity reaction after modeling (P<0.01) , and the weight bearing
difference of both hind limbs and joint function score were significantly increased ( P<0.05, P<0.01). Compared
with the model group, both the high-dose QFGT group and the HXZTG group significantly reduced the
mechanical pain sensitivity, weight difference, and joint function score of rats (P<0.05, P<0.01), and the
medium-dose QFGT group also improved the joint function to a certain extent, and the degeneration of the knee
joint cartilage of rats was significantly reduced ( P<0.05, P<0.01). QFGT and HXZTG both inhibited the protein
expression of IL-18, IL-8, TNF-a, MMP-9, CTAK, PI3K, p-Akt, Akt, and other related proteins in articular
cartilage of rats with OA to a certain extent (P<0.05, P<0.01). Conclusion: QFGT can inhibit the release of
inflammatory factors and matrix metalloproteinases by inhibiting the PI3K/Akt signal pathway in articular
articular cartilage of rats with OA with cold-dampness obstruction, thus ultimately weakening local cartilage
degeneration and improving joint function.

[Keywords] Qufeng Gutong Babu ointment; osteoarthritis (OA) ; phosphatidylinositol 3-kinase (PI3K)/

kinase B (Akt) signaling pathway; inflammatory factors; cold-dampness obstruction
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Table 1 Effect of Qufeng Gutong Babu ointment (QFGT) on mechanical pain threshold in cold arthralgia OA rats (¥+s)
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Table 2 Effect of QFGT on weight bearing difference of both hind limbs in cold arthralgia OA rats (x+s)
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Lequesne MG i1-43/4>

4151 Filllss n
3d 6d 9d 12d 15d 18d 21d 24d
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Table 4 Effect of QFGT on histopathology of knee joint in cold
arthralgia OA rats (x+s,n=8)
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TE: AVIEH 2 BBEALA  C. % I LB 7 24 D~F. 4 KU i L A
FAR b AL 218 9 T))
E1 #NEREEAENEFEOAXRBKXTHLAREZNZIN
(HE,*40)
Fig. 1 Effect of QFGT on histopathology of knee joint in cold
arthralgia OA rats (HE, x40)

3.6 X FEH OA KB C T ol IL-18. 1L-8 Al
TNF-a 25 R IR M50 155 20 0 41 2040 i rp s

B2 ¥NEBEEAENEZEFEOAXRREAXTHREERKAHZMNE
(FFLLIE &%, %100)
Fig. 2 Effect of QFGT on matrix components of articular

cartilage in cold arthralgia OA rats (Safranin O-Fast Green, x100)

x5 BNEBREAENEBEOARRXTREERASNZM
(X+s5,n=8)
Table 5 Effect of QFGT on matrix components of articular

cartilage in cold arthralgia OA rats (x+s,n=8)

> e e S N 2H 5 F &= Mankin PE43/4
800 0K 4 /b B AR 0 40K 5 5 0E B 4 e L A : i ankin #7133
, . . IEH 4L 0.00+0.00
2 R L 2 A o A 6 ORI S 2, L IL-18., "
. e - HERI 4] 4.50+0.58”
IL-8 Fll TNF-a 33K 1 i 5 38 hn (P<0.01) ; 5B A 21
= . % i ok 2 1.26 cm®+d’! 2.00+0.82"
A3 R 9 L A 8 ) 2 0 2 4 4 ) 1 i
W T G TR I L e LR O 4 4 4 2 AR i LA AR R ek 2 75 mg-d 3.50+0.58
N 1 3YA A B S s [ ZH. 2N A
* ) T & RO PV FERUE R WA PR Al 150 mg-d’ 1.75+0.50"
- _ —a Y FIRER! <0.
M IL-14. TL-8 A TNF-o Y 235 B 42 B4R (P<0.05, R AU A e ) 300 mg-d’ 1.50+1.00"
P<0.01) , ¥ I 1k 9 8 41 K BOC T Bl b IL-8 Fi
TNF-a [ 3 % B 5 B A% (P<0.05, P<0.01) . W% 6. K 3-K s,
*6 ENEREEAEXNEEOAXRETALFIL-18.IL-8F TNF-a RiEM I (x+s,n=8)
Table 6 Effect of QFGT on expression of IL-18,IL-8 and TNF-a in cold arthralgia OA rats (x+s,n=8)
2190 7l IL-18 IL-8 TNF-a
1EH 4 3.99+0.83 3.54+0.98 3.98+0.43
AL 14.76+4.45 14.33+2.52% 14.65+3.63%
T AL 1 97 A 1.26 cm?-d”! 9.56+2.49 7.56+0.55% 8.91+1.72%
5 AR IR B A A 2 75 mg-d’ 11.87+1.68 11.33+2.22 12.58+3.42
R 9 A ] 150 mg-d’! 10.45+1.60 8.09+1.05% 8.74+1.03%
A KU 9 A T e ) L 300 mg-d’! 5.61+1.21% 5.94+1.00" 7.00£2.00"

3.7 XFZEE OA KR & Bl NFATc1 ., MMP-9

0.05, P<0.01), Western blot%

AR, HIERALL

K CTSK & IRk M sz 5 IE & 4 i, B4
MMP-9 #l CTSK ) % ik i 3 T+ = (P<0.01) ; 5 45 #Y
H I, &Wﬂf“lﬂ%ﬁﬁmd 4 9 I 1 9 4
Al B R R 56 5 2H 21 MMP-9 #il CTSK i 2835 (P<

i, B2 NFATc1 \MMP-9 & CTSK f4 & [ %35 i

ETF R (P<0.01) ; SHERIL L 45, 106 I 1k 96 77 4L Fn

JACH R B A B = R B 4 NFATcl \MMP-9 & [ % i

FEAR (P<0.01) , 42 AU 9 T A 7 5 7] i 41 CTSK 2K
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B3 #BRABEEHENZEEOAARXTARIL-IBRIENEMN
(THC,x200)

Fig. 3 Effect of QFGT on expression of IL-18 in cold arthralgia
OA rats (IHC, x200)

4 BNEREHAENEFOAXRRXFTARILSRIENIMN
(THC,x200)

Fig. 4 Effect of QFGT on expression of IL-8 in cold arthralgia
OA rats (IHC, x200)

FI AR (P<0.01) . WLIE 6-181 8 .32 7 FIZR 8.

3.8 X FES OA K BLC Y #F h PI3BK/Akt {5 5 i
SN AR o N BE DN S TR =
PI3K .p-Akt & (115 ] 8 T+ &5 (P<0.05, P<0.01) , $2
TRFEIE OA KB C T #0CH v PI3K/AK {5 5 38 I 4%
T 5 5B 20 O, 4k KU 0 A B s ) o 2 RS
I 1F i 7 41 BE B I % IR PI3K AT p-Akt (1) 2K 11 % ik

(P<0.05,P<0.01), WK 9.%9,
- 162 -

Bs5 #RBEEHENERFOAKXRXT AL TNF-o FIEK M
(IHC,*200)

Fig. 5 Effect of QFGT on expression of TNF-a in cold arthralgia
OA rats (IHC, x200)

E F
6 BEXNEREEAENEFROAXRXTHL MMP-9RIENF
Wi (IHC , x200)
Fig. 6 Effect of QFGT on expression of MMP-9 in cold arthralgia
OA rats (THC, x200)

4 itit

OA R R J& — T 18 1 | F J& 1 51 s 722 Je
BB T B O R IR AT O R e K R
IR 27 B o A RTTIRIR b ik iz g B4 T
FHE BB T R BE 2 YT 1R (2020 4 J) )
s OA UE T 43 Ay 00 I E | FE P 5 BHLUE | XU B
TE B 5 HIE B HE 559 00F 5 AN FE AR UE AL JE
FEPE AL OA JR A LB N 21 i3 i 5 ALK
WIESA AN A bk R 3%, KUIE IR AR 12 28 &
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z . ) Ee = W
Sy KR e e
E F
B7 #XBEEHBEMNEEOAKXRRXTALR CTSK RIEMHM

(IHC, %200)
Fig. 7 Effect of QFGT on expression of CTSK in cold arthralgia
OA rats (IHC, x200)

NFATcl Qﬁm‘t ‘ ”m 101 kDa

MMP-9 e s S S s 92 kDa
—

CTSK e s -“-—- 27kDa

GAPDH WP TS SIS S s s 37 kDa

A B C D E F
8 KR X AL H NFATc1.MMP-9 1 CTSK & B Fi& B ik
Fig. 8 Electrophoresis of NFATc1, MMP-9 and CTSK expression

in rats

A Jok Al BEL T, DG T i = A 5% T LL O S
A3 B R, TR T A B . AR O 24 Sl LR KUBR IR LT
2 & AR I DAL, DA By R SR 2 L

8 HNEBREEMEXNEEOAKXRXTHALH NFAT1.MMP-9 1 CTSK Fix

R71 ZRBREHAENEEOAKXRXATALH MMP-97 CTSK
RIEWFM (,n=8)

Table 7 Effect of QFGT on expression of MMP-9 and CTSK in
cold arthralgia OA rats (x+s,n=8)

20 51 Filis MMP-9 CTSK
EH A 2.53+1.54  4.53+1.54
70 2] 12.02+3.35% 14.71+2.10”
T 1ML 1k 376 5 21 126 cm?+d’ 7.14+1.27"  7.07+2.44"
B OAAEMA RS 75 mg-d’ 10.92£1.61  11.62+1.26
HREHEAERAEA 150 mg-d! 8.42£1.92  8.38+2.50”
R REAEERREA  300mg-d! 6.45+1.72"  6.45+1.73Y

AR R IR 2. K25 T2 a4l
1R FETE T L AR KUHOTE BRI R L 2R
2y, FLAE TR S IH N E AT AR 5
I/ AW A ) N E SR || S /= N 1 1
ARG s A K A A B A BRI T
i, A2 o K A A T DS Ol
2 ABIE S 1 Rl XUTE TR T 9 B SE TR
BH OA BRI SR HIR JR R M B IR & L-2F e &0 iR 1
A KBTI, A N TR A5 A A LR FE 8 3 Fp
ARG I FEFT OA R BB AL, #E L5 KRR
PRy B ik iz B BRI A A IR
OA 5 B A J 2 7 o BF T DL B I R R A, AR S 58
¥ VonFrey 2F 4 22 HLAORIE L OBUS it 22 46
KB 15 Lequesne MG P43 X} Z€ 95 OA KBS JBA
() B (V0] ML 8 (L A £ B 2 R AT R 0, () ) a4
Lequesne MG W43, & BLH: KB 2 A B N A B
% 2% it H1 58 VI B 5 | (R P 38 AT LA T 5 T8
OA BRI b AR A 515 156 2y 41 [l 1 32 H ik JE

G850 (x+s,n=3)

Table 8 Effect of QFGT on expression of NFATc1,MMP-9 and CTSK in cold arthralgia OA rats (x+s,n=3)

21 51 7 NFATc1/GAPDH MMP-9/GAPDH CTSK/GAPDH
EHA 1.00+0.16 1.00+0.10 1.00+£0.32
AL 2.14+0.13Y 1.74+0.18Y 3.73+0.88%
T AL 1 97 A 1.26 cm?-d’! 1.03+0.13% 0.95+0.50" 1.87+0.57
A RUE R AR AR = A 75 mg-d’ 2.10+0.43 1.72+0.13 3.69+1.11
AR R AT R A 150 mg-d’ 2.12+0.77 1.35+0.17 3.00+1.16
A RUE R AR R R A 300 mg-d’ 1.06+0.29" 0.58+0.24" 0.60+0.13%

WF 5% % B IL-18 . IL-8 . TNF-a 45 48 1% [F T fig %
Z 5 OABCE P&, IL-18 F TNF-o ] 38 i B W] /5
A PE B 5 40 M 23 1k IR T (RANKL ) 76 B B il B 2
N B 1 e 3k TR 4205 S 0 A0 AR B . OA TR

P 2 24 o I TL-18 . TL-8 il TNF-a ZE i %8 [H

T I B IR AT A R AR . R R 4 i

IL-18 M IL-8 A L4+ § MMP-1 MMP-3 fil MMP-9 j*

Az, HE AR AE T 7R g D e A, e 2O IR BB AR
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o S
= & ’ 3 3 o
o -

Akt S e . s 60 kDa

GAPDH e WSS SIS SHNNS s s 37 kDa

A B C D E F
B9 JBHERRXTALRAS PBK/AktEBRIEEK
Fig.9 Electrophoresis of PI3K/Akt expression in each group rats

R EXNBEEHENEROAKRRXTALF PI3K/AKtRIZHN
B (x+s,n=3)
Table 9 Effect of QFGT on expression of PI3K/Akt in cold

arthralgia OA rats (x+s,n=3)

PI3K -Akt
2151 it /GAPDH p/Akt
ERA 1.00£0.23  1.00+0.14
H 10 2 2.11£0.34"  1.79+0.12%
I I Lk A 1.26 cm?-d' 0.92+0.27"  1.29+0.12"
FECE R OB RA 75 mg-d! 1.75£0.46  1.71+0.22
EREROABE RS 150 mg-d’ 1.34£0.86  1.48+0.15

T
AR O @R 300 mg-d' 1.04£0.13  1.08+0.02"

11T NFATC J2 % B 4 il & A 09 3 2 5 S 30 [+,
NFATc i % 42 55 0] 422 98 15 1 B 40 i O 2 [ 3%
ik, AL 46 CTSK Fl MMP-9 % B I HI S R H , &
0 1 240 JL T o S HL - W e T 6. MIMIP-9 g 3 T
&R E A B (MMP) ZJE T ) — 5 ,MMP 5 & J& &
P Tt 2EL 2030 ) DR 7 (TIMEP ) A B A P 4 ) 4 45 5
JiE N OF- A, 2 MMP & i i, TIMP & B AIR A , 3X
o V- £l 6 22 Bk FT i, 56 T 4 A0 3 R B oK T R,
B G5 R PR IR, T e T A M O AR E A Bl
FrAER R AT A s B KU R A R AT L
i 2 FEAR A E 7 IL-18.1L-8 \ TNF-a F ik , i .38
FE P {1 NFATc1 98 45 1 ‘B % 38 [ -F MMP-9 il CTSK
223K, U6 B AL KU R B R T DL A el R R
JiE T AE 52 O A R W SR E A

0% 15 240 A2 S PN P — JEL A W S ) R 1) 4
JERE M0 AR R T B B AN M TR B T B A B R
M, R Rl G S 40 R RANKL FI 95 40 i 45 7%
I A 7 (M-CSF) 42 i /E H] , He v RANKL 5 %2 &
RANK 454 a8 8 — R 90 T U5 5 R, 5 BOR
0B Ak R A, DA B B S R S I B AN R T
1 PI3K/Akt 5 5 ZL 1K [ 1 o 117 NFATcl # 1A by 52
RANKL T iiff 5 32 vy (1) 5 22 5% S KL, 2 5 11 4
JH 43 A 0B WA, T S U ) PI3KY/ Akt 3 [ 23 X
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NFATcl JE Wi {5 5 15 5, 77 NFATc 1 X 8% 15 40 Jfd 53
Ak 1w 1 AR BE o R R, NFATe 1 4 2% 1 PI3K/
Akt 5 5 G K R RE £ 30 RANKL A 5 09 % 8 40 it
A . PI3K/Akt 5 5 f% /& PBBKAE MR 5 40 F 1Y
) 7=, BE NS B 2 B AN I R T A2 AR BTS L HLT 2
FEAE T4 B 40 i i i I v 2, PI3K/AKt {5 5 38 %
AR T ¥ RS A0 A S A T 4 R B I
B A AT OA LT 4121 S 0E TN 7 B il e ¢
AR 2 G5 0 20 O T, 2 SR OA R BUAR E I N
() S B 5 0 L T PISK/AK 5 5 6 16 51 i
P E LIV 43 WK TL-18 ()[R 7= AR 9 TL-18 X 4
S xSk il PISK AN Akt T 3 B R AL 252 4 itk LA
T OA RAE KN K 3CE B3R o R, A AF 9% 6 %
PI3K/Akt 5 5 38 % F — 20 5 UF 42 XUB 9 O A 8 A
SR, 25 5 s 4k XU R T AT B A A8 4 ] AR A
[A] = 2% fiff 8 1 IR 19 [R) B 3 W] DA il PI3K/ Akt 3 %
& TR (1 PI3K Al p-Akt (19 30T .

E N R E O I = g [ T =7 Nl 2
IR FE 9 OA K R ML MR B N, 2% fft OA 1) I IR i
AR B8 R 50 R DG 2 A e B B AR AR L T
HL B S 0 ) R RE B2 B DL B TL-18 \ TL-8 . TNF-a 45 %8
i A 1Y e 22 3k, B 1k i OR BE R v NFATCl i
I A5 5 3 [ A PTG, I I i IR R R
— B LR R K B, 1 XU 9 B AT B 4 PI3K/Akt
T B R T AR A S I PIBK/AKLE
3 JH 3 PR SR T P 2 M PR T R IR . A SR E
FEGE AR T B e KUBIR B A0 e XUBR AR 176 45
A5 LR I IR 2 DY TR S IR G B 24
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