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Mechanism of Gancao Fuzitang Improving Knee Osteoarthritis in Rats via
Regulating PI3K/Akt/mTOR Signaling Pathway and Promoting Autophagy
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[Abstract] Objective: This paper aims to investigate the intervention effect and molecular mechanism of Gancao Fuzitang
(GCFZT) in knee osteoarthritis (KOA ). Methods: Network pharmacology was employed to predict the key targets and signaling
pathways of GCFZT. Fifty SD rats were randomly divided into a sham group, a model group (KOA), a low-dose GCFZT group
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(GCFZT-L, 2.8 g-kg™'), a high-dose GCFZT group (GCFZT-H, 5.6 g-kg™'), and a positive drug celecoxib group (Celecoxib,
20 mg-kg™'), with 10 rats in each group. The rats in the sham group and the model group were given an equal volume of distilled
water. Except for the sham group, the other four groups underwent anterior cruciate ligament transection to establish the KOA rat
model. After successful modeling, the rats in each group received intragastric administration once a day for eight consecutive
weeks. The structural changes of cartilage and subchondral bone were assessed via micro-computed tomography (micro-CT) and
histological staining. The levels of inflammatory factors in the serum, such as interleukin-18 (IL-18), IL-6, and tumor necrosis
factor-a (TNF-a) were measured using an enzyme linked immunosorbent assay (ELISA) kit. Real-time quantitative polymerase
chain reaction (Real-time PCR) , Western blot, and immunohistochemistry were used to detect changes in the expression of
autophagy-related proteins such as microtubule-associated protein 1 light chain 3B (LC3B) , selective autophagy junction protein
62 (p62) ,
phosphatidylinositol 3 kinase (PI3K)/protein kinase B (Akt)/mammalian target of rapamycin (mTOR) signaling pathway.
Results:
Akt/mTOR pathway. In vivo experiment shows that GCFZT can significantly improve cartilage degeneration and attenuate

and autophagy key molecule yeast Atg6 homolog (Beclin-1) in articular cartilage, as well as key molecules of the
Network pharmacology analysis suggests that GCFZT may exert anti-osteoarthritic effects through regulating the PI3K/

subchondral bone destruction in KOA rats. Detection results of inflammatory factors in the serum reveal that, compared with those
in the sham group, the levels of IL-6, IL-18, and TNF-« in the serum of rats in the KOA group are significantly increased (P<
0.05). Compared with those in the KOA group, the levels of these three inflammatory factors in the GCFZT-L, GCFZT-H, and
Celecoxib groups were significantly decreased (P<0.05). However, there was no statistically significant difference in these three
inflammatory factor levels between the GCFZT-H group and the celecoxib group. These findings suggest that GCFZT can
effectively inhibit the systemic inflammatory response in KOA rats. Mechanism research indicates that GCFZT inhibits activation of
the PI3K/Akt/mTOR pathway, thereby enhancing autophagic activity and improving chondrocyte function and matrix degeneration.
Conclusion: GCFZT improves cartilage and subchondral bone damage in KOA rats by inhibiting the PI3K/Akt/mTOR signaling
pathway and promoting autophagy. These findings provide theoretical evidence for the application of GCFZT in the prevention and
treatment of osteoarthritis.

phosphatidylinositol 3 kinase (PI3K)/protein kinase B (Akt)/
mammalian target of rapamycin (mTOR ) ; autophagy; inflammation
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38531 40 47 , 3148 ] GraphPad Prism 9.0 %% {4 #4724
Bl 150 4 4L B0HE EAT IE SRR 5, 5 B A A
IEZSI AT W LA X £ 5 267 5 R 2 T7 22 55 1R B B
K R #E Ty 22 93 BT (One-way ANOVA) #1717 £ 41
Ml AR BARIT¥E X, — 217
Tukey's 2 5 ¥ 56 ( Tukey's post hoc test) L) kb %4 4[]
22 50 XSG R O 22 57 RO B >R F Dunnett's 73
o 50 AT PP LU . A B AN A B RS A A, U LA
T AL (M) 08 53 A7 8 (TQR) Rz, IR AR 2 80k
5 (Kruskal-Wallis £ 56 ) #E 47 22 20 Mo AL, b 2 047

: i 1 Color
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Dunn's Z ® L AR, im0 myEE
3L LA P<0.05hER BRI R L.
3 £R
3.1 Mg
3.1 T RER 0 W AR NS P A S R Y 4
SE 3t TCMSP B 4 X H 5 B 7 1 19 46 2% i 43
PEAT R G Rk , 45 & ADME 280k AT i 1k &8
I e o A5 WK, H R AR AR U M 92 4 L B
2040 AR TA R 74 /I EBRERE R, I
1533 124 AW ENG PE A o Bl S OO O B X sk
A3 X8 0 B AR T R A R, e A SRR 827 NI AE
I
3.2 B AH OCHE T S e -2 ) S Y AR
B 38 1 GeneCards B0 ¥5 2 K5 &R 5 KOA #H 56 Y %%
G H LIRS 3 367 AN BE SRR L AR I AH 56 M T
53 (Relevance Score) i %6 A5 1, 2 B 1 4 <2.9 19 2
UG, B AR B8 1 025 A A G 5 . TR EE, A
OMIM U H JE 46 R 345 42 1> KOA M #5145 0
B P T A 25 R AT B0 5 R E ARG | R A
1061 5 EE LW RMEWIEITTCRB A, FH
Venny - 5 #E47T 2 B2 40 A1, L 4@ 1 H RE 5 24
PS5 KOA RS 1) 145 M EE R, Hhd
$55 5 1 UL 3-8 it 0 5 P 3 1 (PIK3R1) (Aktl Hij 5]
Ik & N ok E ALY & B 2 (PTGS2) .MMP1,. MMP3 .
MMP8 MMP9 mTOR . I i} 52 14 {37 7 55 iR 37 % 1
(TRPV1) K il 035 5 B (HIF ) 1A S5 A 3 M50 4
45 5L U1 5 R b e
3.3 HECE T 2 -y - AR I £ A
W H BB A 0 258 6 Mo R YT KOA Y
W AE 5 5 A Cytoscape 3.9.01 B 4F , # & “ 245 1) - i
Oy-ER I EAE NG 2R EOR M4 I A
27440 KR 2 741 5530 Fear i s T H R a2
JRAY 2 A B RRAE o DL 35 5 HE RBR nkE s
3.1.4 PPIM g #4145 D EH A T A

x2 HEMKFIHN KOAKXRMFRERFKFENIZM (x+s,n=6)

STRING - {5 , W & fie /N 38 HAF 43 B E M 0.4, B
F B 1 A5 . AE Cytoscape 3.9.1 H i Ak 19 45 S 40 &5
137 A5 s5UFN 768 25301, 719 s 14 R/ IN I B0 60 T e L ik
B ol - R - O 2 e o B A SOl v o
Aktl, IL-6, STAT3, TNF. Bcl-2, ESR1, MMP9,
HIF1A \PIK3CA Al MTOR %5 & 0> 3[R, UL 3% 58
R B A 6
3.1.5 GO YifES KEGG il ¢ & £ ¥ 1454
&S5 A DAVID B4 E#E1T GO & 4 73 i,
2R W oF o FE (BP) 41 L4 43 (CC) Fl 43 5 U RE
(MF)3 /)2 . 45L& 442774 BP & H .
3024~ CC 4 H f1 5324~ MF % H . M4 & 1B J5 1)
P {8 (adjusted P-value) i & tH £5 2% 51| i & 35 P e =
FOHT 10 300, -2 il T AL R 6 o A4S R R, BP
F2 VS RO T M Y L 1] I 45 R X R KT 9 e
MF 3= %2 5 P JIK it 335 1 0 22 220 1R A 9 K g 355 1 A
5% 3 CC 3 B4 b 55 Ji i 19 40 it A1 35 S5 R 40 i - 3
s . ik — 4 KEGG i % & 5 20 Hr 3R 510
261 2515 5l %, Hodh 5 KOA &9 ML il 25 11 A1 5 1
Hi 10 4% £ 4% PI3K/Akt, Autophagy-animal, mTOR .
IL-17 555530t . DL 3G 5 R B n 4 et
3.2 FYSREe iR
3.2.1  HE T 1508 % KOA KB LT 48 9E [ I
ELISA il & kil 45 R W, 5B FARAH K,
LR K ALY R IL-18 . IL-6 Al TNF-a 7K - B i Tt
= (P<0.05) , 75 KOA ff B B 1 1 3R 48 1% R IE )2
N o SRR LR, H BB A A AR g
P SN (T R e 7 i P R N G R T A A 2
(P<0.05), Hhmil Ak G e R ®E., W
2. UL SRR, T BT 1 6e 8% A 2
KOA KB R GEPE 40T S, HAE HRCR 5 36k
A5 AR >4, W] BE 3@ 5 F 94 IL-18 . 1L-6 F TNF-a 25 48 5iF
A JBT B R, el 2 A 92 5 AU AR G 5 i Y o
WO, DT R FE BT R AR R AP PE .

Table 2 Effect of Gancao Fuzitang on levels of inflammatory factors in serum of KOA rats (x+s,n=6) ng-L"
21 51 F 4 /g kg IL-18 IL-6 TNF-a
i F AR 40.77+4.53 27.63+1.08 73.27+5.23
TR 2 98.07+4.57" 81.21+4.54" 276.24+5.94"
H RO T AR A 2.8 73.61+5.74"2 57.13+2.79"2 155.80+8.25"%
R T R A 5.6 66.66+3.66'% 42.39+4.06'% 103.44+8.07"%
TEARAT AT 0.02 61.83+4.44"% 38.78+3.53" 93.41+4.34"?

S P AR A U P<0.05; 5 H A Y P<0.05 (R 8 FIFE 9 [H)

.51.
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3.22  H B W 7% W % KOA K BB T & 88

Micro-CT = #E 5 & K% W , R F R KRR T
B S SRR N GEEUR B S, O O D
PR A) BRI B B T R
TR NN AN S B ] P NS O € = i
HE R R R, R B NRE R RS =
FEil. & EM TR R THE, T8 T a0
AR S ARV A TRk B, /NGRS W 5k i 2
(SR LR U5 11 1 T N = ) B O s g = R )
AN ERCE T E A5 AL B SR NS 2 SR
DN B /DN T R AR R T O I RS
FE R AT 2H IR 2 B AEBL A ORI VE R /N 2 i 24 0
b G5 R B B R O B T S R R B A
—E BN WA 1,

HE 25 X B OGN O T i X AT o AT
B, BFARAARRKE T EEEBESHBY/
TV) i % B (BMD) K /N EEC(Tb.N) B &, 45 4 5
HIFEE (SMID) 5 /NG5 B4 B (Tb.Sp) &b F1E % Y5 [l .
B2 R B T B A5 R IR N R L
M OHEA ERL RN 5B TFARA L, BV/TV,
BMD Fl Tb.N & Z [# Ik (P<0.01) , 1fii SMI5 Tb.Sp &
FTHE (P<0.01) , $2 75 #0895 s
B, K HEMFHARN RS &S T,
POH T B S5 A 3 NP S SR R R HE
T H 5 R o AT R SRR B, BV/TV
BMD 5 Tb.N & % 7 &5 (P<0.01) ,SMI 5 Tb.Sp . %

#3 HEMWFHXKOAKXRE Micro CTEEAMERMZM (x+s,n=4)

A B C D E

AT AL B A, CH F I 77 50 R4 D.H &
TV R A 2 B SR T AL (] 2- I 6 7))
E1 HEMFINKOAXRBRXTEEBMEMH I
Fig. 1 Effect of Gancao Fuzitang on bone microstructure around

knee joint of KOA rats

TR, 2E AL R L (P<0.01) , Hvh i 77 B 4 B
B e o 8 3 JEOR A AL H B T e R
X ZERTGEITE R, K3 G E RT3
RES AT OB KOA R BRACHE T B SR il i 52 i i
RO H0 S B 5 BT B IR 25 g B A 5 BOR /N 32 3 15
JEE AT R /NG TR A B R R T R Y ) S S
FEIIRE , HERF 5T PO - A SRR E 1

Table 3 Effect of Gancao Fuzitang on Micro-CT quantitative analysis results of KOA rats (x+s,n=4)

21 51 /g ke BMD/g:cm™ BV/TV/% SMI Tb.N/mm™ Tb.Sp/wm
BFAR 4l 0.97+0.02" 30.28+1.85" 1.29+0.06" 0.040+0.003" 14.30+1.53"
FoE A 25 0.55+0.03 18.03£1.58 2.25+0.22 0.020+0.001 22374235
H R T AR A A 2.8 0.69+0.06" 22.43+1.08" 1.64+0.09" 0.030+0.002" 18.82+0.57"
H g A 5.6 0.82+0.03" 27.37+1.49" 1.85+0.12" 0.040+0.002" 16.69+0.62"
FE R A6 40 0.02 0.84+0.02" 26.78+0.66" 1.83+0.08" 0.040+0.001" 16.38+0.53"

T SR Y P<0.01

3.2.3  H A7 0805 KOA KR IS 4 0 5 #0H
B HE Qe R 2 TULEH IRA LB & . 4521
R BT AR R B TR 4 e B AR i HE 41 8 5
I8 25 IE R, OR DL T Sk S AE 40 i ¥ 1 5 A Y A
JIRE A 5 R LA T Ak SR, O R R SR ARAE N i TR
1 K 27 A AL AR B 30 KOA P Bl tk 3 ¥ AR 9 S
B & H H M B R A2 EE R ] e
S, JE A KR R0 A KR B IR 5
. 52 .

R R R o B . JEOR B AT AL IR R B
AL B BT 9 A T, 8 JE 8 E S 1o I S el % o T M ¢
E VI3 45 5R W, 5 BT R AL H A, B8R 413 o3 ]
I (P<0.05) s SR AL L&, H W BT 0%
70 Ak 2] R FE R B A LT 4y 3 W] R A (P<0.05, P<
0.01) , e v i3y 511 ik 4 15 28 o 5 A1 2 e el B o 35
$& 75 H B 5 n] A RO KOA T 5 98 A B B o
LK 2.5k 4,
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T HE Qe 25 R @R R ARG L M8, B (U7 S 4878 S MR A 1 s SF e A5 RAL GO R 2 s (0 B 4141
B2 HEWFHINKOAXREXTHARELTHHM

Fig.2 Effect of Gancao Fuzitang on histopathological changes of knee joint tissues in KOA rats

x4 HEMWFH KOA X RK B R ET S OARSIIT S &
Mg (X+s,n=5)
Table 4 Effect of Gancao Fuzitang on synovitis score and OARSI

scores for each group of rats (x+s,n=5) o
20 5 FliE/g ke WIERAEIES  OARSIPEST
BFRA 0.80+0.84" 1.00+0.71"
MR 7.80+0.84 12.40+1.14
R B T AR B AL 2.8 4.20+0.84" 6.20+0.84"
B e 5.6 3.00£0.71% 3.80+0.84%
FEk A A 0.02 3.00+0.71% 4.00+0.71%

1 SRR LAV P<0.05,2 P<0.01

SF e (4 R W/, 8 AR R R DG (45
ok JAOROEAZHE LG, HLR)Z
5 HCE N TR B B 43 S 5 R 2 B 3R RS T
BB, T2 O YL (W] (A8 e | 52 B BRI s L S
R BT B R IX [ 4 5 A 20 O FR BRSO, 32 /1 Bk
BAEBUN BR S E MR . & H R T T
Ja R S AL T R SR S R R e TR AL
O Y (i JiE 5 M S MK &2, 2 1 20 W B A i 71

x5 HEMTFIMNARKBEMIERBRXBERREHRME (3+5,0=3)

T ORI R A Ok E A LR R B
RBENPE R ER. OARSIVEA 4R E R, 5
B F AR L3, R 2H DY 4 1 25 T 85 (P<0.01) 5 554
AU LB, 45 IR 9T AL VT 4 B B BRI (P<0.05, P<
0.01) , v 5] 12t 41 15 28 ok A 2 03 de Ry W 3
L2 %4,

T4y T HL# )2 11, Real-time PCR 45 5 i 78, #50
RYZH B JE T A G FE I ACAN 5 Col T al %
ik 2R R (P<0.01) , 3 5 [ i AH G 36 I MMP3 5
MMPI13 % LR (P<0.01). &H 5KfFH T,
ACAN 5 Colll al %35 Tt & ,MMP3 5 MMP13 ik
TR SR RO G A, WL 5. Western blot
45 5 Real-time PCR — 3, B A1 4] ACAN Col Il &
FIKF 3 T B, 22 A it & L(P<0.01) , Tfi
MMP3 MMPI13 i ¥ Jt i, 25 5 A G i 2% 5 L (P<
0.01), WL 6 A&l 3; H #1175 W 2 i 5% iR AE1k,
P E JE oG i A B R AR . 2R b TR AT
A OB KOA KR 1 5 0E 5 R R 28, HAE
RO SR E AT AR Y AL T R 5 e Y S A E S A
e AR R B A B A ) e o S 2 DD AH G o

Table 5 Effect of Gancao Fuzitang on expression of extracellular matrix-related genes in rat chondrocytes (x+s,n=3)

21 53) Fl /g kg ACAN Colll al MMP3 MMP13
B F A4l 1.00£0.08" 1.00+0.09" 1.00+0.09" 1.00+0.10"
H 70 2 0.31+0.05 0.47+0.02 9.79+0.55 5.19+0.43
H R AR R R 2.8 0.74+0.08" 1.16+0.07" 3.80+0.20" 3.05+0.26"
R s R R 5.6 0.86+0.09" 1.69+0.02" 2.19+0.11" 1.68+0.10"

TE S HOH A A P<0.05

3.2.4  HEF T 70 7 KOA K BUECE 40 M0 [ W T
PE ORIV H R P 7 5 KOA K R ACH 41 i v
IKF IR P VR, 28 38 % R BV B 4l b O B 1
A OGN K B R AK AT T R . Real-time

PCRZ R BIR , ST AL i, BRI 4 K s

ZH Z1 vh ATGS . Beclin-1 1 LC3B 3 [ % 35 B i T 14

(P<0.05) , 1M [ WIS Y & 11 p62 F ik B i F i (P<

0.05),#2 /8" KOA BH 4 M A we thgeZz 29l . 5
. 53 .
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xo HEMFAMARKBAMIERBXEANS FREAENHIM G+s,n=3)

Table 6 Effect of Gancao Fuzitang on molecular expression levels of extracellular matrix-related proteins in rat chondrocytes (x+s,n=3)

21 5 il /g ke ACAN/B-actin Col II /B-actin MMP3/B-actin MMP13/B-actin
BT AR 4 1.00£0.03" 1.00£0.05" 1.00£0.04" 1.00£0.09"
R 21 0.40+0.03 0.310.05 1.89+0.08 1.85£0.07
H R B VA 2.8 0.58+0.05" 0.59+0.04" 1.45£0.07" 1.45+0.05"
H B B 0 e ) A 5.6 0.75+0.05" 1.00+0.08" 1.26£0.05" 1.22+0.04"
T SRR A Y P<0.01
MMP3 T Beclin-1 55 LC3B mRNA 3 ik /K Y B 8 F & (P<
0.05),p62 F ik B i T B (P<0.05) , Ho v i 5] 8 21 ol
HEEMNRARE. Wk,
MMP13 B — Western blot 45 5 it — 25 5 Uk T & 3 5L K K-
AL ST ARA R R R Le3 T/ 1 {E
ACAN Gl S G SNy 500 J Beclin-1 #& H 7K *F 27 B & £ {IX (P<0.05) , 1fii p62
1 KOF 8 T (P<0.05) , % B KOA 5 41 i
B s TR . & RMF T #E,LC3 1T/1
Il - - 2 5 Beclin-1 % £ 7K F 5 W1 5 7+ 5 (P<0.05) , i p62
KT B T R (P<0.05) , $2 7% 1 Wt 3 [ 7 BT B 0
prin - 200 0 SUTERALRIRO B LR S R 4 5

A B (& D
B3 KREKEHMEH MMP3,MMPI3,ACAN.Col | EH ik
Fa ik
Fig. 3 Electrophoresis of MMP3, MMP13, ACAN and Col I

protein expressions in rat chondrocytes

B AR R, H R B T AL R 4 ATGS

®7 HEMFHN KOAKXRRKEFAREXERREZE

Q8N (X+s5,n=3)

b RRIR H 7 AR 0 2 R KOA K R UAKH 4
LB wE s e, K AR PL W AT B 5 1 H ATGS
Beclin-1 & LC3B % ik F# AL p62 /K F, NI K 2 A
Wik Ui B 1R 5 A0 M T BR DD BB DI AH OC . DL B &GRSR
WY, H B 97 L e R AR R A R R AR
5 i A R A DU 45 TR 47 i 45 1 5 Sk 2%
KOA # e iy fEH -

Table 7 Effect of Gancao Fuzitang on expression of chondrocyte autophagy-related genes in KOA rats (x+s,n=3)

215 Fl /g ke ATGS5 LC3B Beclin-1 p62
BRTFARHA 1.00+0.05" 1.00+0.10" 1.00+0.07" 1.00+0.07"
FERLZH 0.31+0.01 0.23+0.01 0.32+0.05 2.64+0.20
B AR R Al 2.8 1.09+0.14" 0.57+0.03" 0.59+0.05" 1.63+0.05"
H R 7 m R A 5.6 1.62+0.12"% 0.88+0.04" 0.81+0.03"% 1.22+0.05"%

TE SR H A P<0.05 ;45 H BT % 40 50 48 41 He 4 2 P<0.05

x8 HEWFAMKOAXRRKBARBEXEAREENRN
(X+s,n=3)
Table 8 Effect of Gancao Fuzitang on expression levels of

chondrocyte autophagy-related proteins in KOA rats (x+s,n=3)

F 4 Beclin-1 62

215 "J%l LC3 M/1 A pos

/g kg /B-actin /B-actin
BFARAH 1.00+0.10  1.00£0.04 1.00+0.08

A2 0.15+0.01" 0.31+£0.02" 2.07+0.17"
HEMFHER = 2.8
HREMFHSAEL 5.6

.54.

0.82+0.06% 0.58+0.04% 1.47+0.06>

0.88+0.04% 0.77+0.06% 1.29+0.10”

3.2.5  H R T 1% i 1 4% PI3K/Akt/mTOR {5 %5
i AR KOA R RACH 41 [ e 456 Z 11 W 4%
2 P25 o A 45 R HETN PI3K/Akt/mTOR {5 53 % ]
e H F T A9 97 K BUKOA Ry AE 4> FHLH, A
E— 20 B ik H R A T R A0 B W Y A T
BLAI, XF KOA KBk 1 41 21 rf PI3K/Akt/mTOR {5
2l A R R H MR IA AT TR . Western blot
SR o, 5B FARA A, B AL R B A4
1 p-PI3K/PI3K . p-Akt/Akt & p-mTOR/mTOR f{# B
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o ” o
LC31I 14 kDa
ps2 W W s e 2 1D:
Beclin-l S . - s 52 kDa
practin EEER S S S 12 Da

A B & D
B4 KRBRHBMMFLC3 /1 .p62.Beclin-1E AKX MK
Fig. 4 Electrophoresis of LC3 11/1 , p62, and Beclin-1 protein

expressions in rat chondrocytes

i TF i (P<0.05) , 42 78 PI3K/Akt/mTOR {5 5 i % 5+
WS, A VRN REZ M . SRRV b, H R
RN B e Y 7 R S WA R LR N 2
(P<0.05) , K @mAlEmdmERm NP E. WE9
A S,

*9 HEM FiFH3 KOA KR PI3K/Akt/mTOR = S @ BKEEE
BREHHI Gs,n=3)

Table 9
related to PI3K/Akt/mTOR signaling pathway in KOA rats (x+s,n=3)

Effect of Gancao Fuzitang on expression of proteins

w5 bilh=ss p-PI3K p-Akt p-mTOR

- /g-kg'  /PI3K /Akt /mTOR
BF AR 1.00£0.04 1.00+0.04 1.00+0.03
HERIZH 1.97+0.12" 2.42+0.18" 1.94+0.09"

HEWMF A SRS 2.8 1.44+0.05% 1.64+0.08% 1.50+0.03%

HEMTFHESREA 5.6 1.10£0.05% 1.36£0.07” 1.25+0.05%

S RE AL G R — LRI T X — Ak, 5 F
AL, AR R AR H 420 p-mTOR 3 % B

LC3B 7

.. t:50um,

p62

N0 s csoum

p-mTOR

A B

L

PPISK - M - 55 kDa
Akt M- 0D
p-Akt e SR . s 60 kDa

MTOR s S S 289 kDa

p-mTOR S WD S s 289 kDa

p-actin

T e e 2D

A B C D
5 KRB MM p-PI3K/PI3K. p-Akt/Akt, p-mTOR/mTOR
BB RIZBIK
Fig. 5 Electrophoresis of protein expressions of p-PI3K/PI3K,
p-Akt/Akt, and p-mTOR/mTOR in rat chondrocytes

345 (P<0.05) , 1M1 A Wit b5 25 4 LC3B BH M A5 = B
> (P<0.05) , p62 FHME 3% 35 B I 3 5% (P<0.05) ,
W AMEE TR, 2K B TH G,
p-mTOR ¢ {4 58 & 0 B ¥ 55 (P<0.05, P<0.01) ,
LC3B FH i 2 1 2 17t 3 fin (P<0.05, P<0.01) , p62
F Ik W R B (P<0.05, P<0.01) , #2755 [ Wil P& B
RO, b A AR Ao W LR 6 A
210, DL ESERERW, H S el i
PI3K/Akt/mTOR {5 = i P 9 o BE B0 , fiff B X
Mk 1) A7 o) R 5, DA T B i 2 A R 1 R . L
il n] e S H B T2 SR 2% KOA FUE B AF e R0l
2 it e A 1Y B Ay - A

.. 50um B4718% Teas 8 50um
) S fsads,, =

E6 HEMTFZHIKOAKXRETHHEHLCIB. p62 K p-mTORFKIXEKFM (IHC,x40)
Fig. 6 Effect of Gancao Fuzitang on expressions of LC3B, p62 and p-mTOR in articular cartilage of KOA rats (IHC, x40)

.55.
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F10 HEMRFIFHIN KOAKXRXTHKEF LC3B.p62 % p-mTOR
EEREWEM (+s,n=3)
Table 10 Effect of Gancao Fuzitang on expression of LC3B, p62

and p-mTOR proteins in articular cartilage of KOA rats (x+s,n=3)

x| &
2151 “J%I LC3B p62 p-mTOR
/g kg
i FAR 4 51.00+3.80 18.97+2.58 10.58+2.51
AL 12.94+2.04" 53.28+2.98" 55.59+4.13"

HEMFAEREA 2.8 33.38+3.20” 36.41+1.93” 30.98+2.26
HERFZEREA 5.6 43.23+3.01% 30.00+£2.94%) 21.14+2.68%
ST ARG RV P<0.05; 5EIEI 2 [ #: 2 P<0.05,3 P<0.01

4 itig

AWEIE B TE R G0 B W] H R 1 % KOA R
ISP VR B W AE o3 AL o Jl Gk Zh W) B 2 4
WLEE AR S AT Koy AR R AR B
R T e 2 I KOA R B R AE K F-
WO O 5 CR T B S5 R B O 38 o 4 PIKY
Akt/mTOR {55 *5 3 [ 1 £k 17 3% 58 50 40 fd [ e g
J1, NI HE 2 3 IR AR R AR . iR s TSR
J7 v 25 A A 5 OC AR I RS 5 45 4 5 B P T Y
BT, A KOA )T F 4 1 37 1 B % .

RAE R 5 ECM P i 2 4E 3h KOA e iy #%.0
WA 22— M R T, YRS A0 R AR R
41 {43 Wb 1 26 E R T (4 TNF-a IL-18,1L-6) 7 i
it s PI3K/Akt A% 5% 5% A ¥ -kB(NF-kB) . 22 3L
6L B (MAPK) 4515 5 38 B% 0 i S e
A JfL 3R A4S 4y 2 A, N L R B i 4 R A 1
(MMP3 MMP13) K 2 21 & (1 i 2 15 , 5] 0 90 il 4
Wk E X Y HESE FH 9(SOX9) .Col T al \ ACAN % 3t
Jo A BAH 5 3E TR Y 5 S), S 30 T R D R AR 1 2
Rege B o Ak, RAE B ng 5 HUAR B i S8 AH AR
F AT B R AE - R 7 IE S | i — 25 R
IR . Himr , MMP13 %} Col 1T 4 2L it 1 FH € 9 3IE 52
J& ECM [ 1 Gl R ol IR 7, LR 2 | 38 50|
SR OIAOENY 5 RaR oY — 2, AR B
A 21 K BRIl P IL-18 . 1L-6 \ TNF-a 8 3 T 5, £
fifi ACAN Col Il ik T &t MMP3 MMP13 %3k I
Tt R RAEAR 5 W5 5 2 ECM & 1 B 1 A .
SR, H R TS, LR TR bR B RO
7K T B, A G R &2, % fide il 3R 5 ek 55, 3R
B 9Z J5 vl 3 3 4 ) R AE 9K s 19 43 il O R 2
ECM R & BT A9 1EH .

AR, KA F g R W1, B0 4 i B s o) e B
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