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Effects and mechanism of Juanbi Fang( ##J# J7 ) medicated serum on autophagy of chondrocytes in postmeno-
pausal rats with knee osteoarthritis . an experimental study
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ABSTRACT Objective:To observe the effects of Juanbi Fang ( #j5#J5, JBF ) medicated serum on autophagy of chondrocytes in postm-
enopausal rats with knee osteoarthritis( KOA) ,and to explore its mechanism. Methods : D) Twenty rats were subjected to ovariectomy, tran-
section of knee medial collateral ligament( MCL) and anterior cruciate ligament( ACL) ,followed by knee medial meniscectomy for inducing
postmenopausal KOA. After successful modeling, 15 model rats were intragastric administrated with JBF concentrate for making JBF medica-
ted serum. @The normal rats and model rats were sacrificed and their knee cartilages were harvested for isolating and extracting chondro-
cytes. @The chondrocytes extracted from the model rats were divided into model group,1.25% medicated serum group,2.5% medicated
serum group,5% medicated serum group,10% medicated serum group,and 20% medicated serum group. Except for the model group, the
chondrocytes in the other groups were intervened with JBF medicated serum in their corresponding volume fraction for consecutive 24 hours.
After the end of intervention, the viability of chondrocytes in each group was detected , and the optimal acting concentration of the JBF medi-
cated serum was screened. (4)The chondrocytes extracted from the model rats were assigned into model group, 1.25% medicated serum
group,2. 5% medicated serum group,5% medicated serum group,and 10% medicated serum group,and the chondrocytes from the normal
rats were taken as blank group. Except for the model group and blank group,the chondrocytes in other 4 groups were intervened with JBF
medicated serum in their corresponding volume fraction for consecutive 24 hours. After the end of intervention, the relative expression level
of G protein-coupled receptor 30 ( GPR30) in chondrocytes was detected by using Western blotting assay. 3 The chondrocytes extracted from
the model rats were divided into model group,medicated serum group,medicated serum + Compound C group,and Compound C group, and
the chondrocytes from the normal rats were taken as blank group. Except for the model group and blank group,the chondrocytes in medica-
ted serum group , medicated serum + Compound C group,and Compound C group were intervened with 10% JBF medicated serum,10% JBF
medicated serum combined with Compound C,and Compound C,respectively, for consecutive 24 hours. After the end of intervention, the rel-
ative expression levels of autophagy-related protein microtubule-associated protein light chain 3 beta( MAPLC33) ,Beclin-1 and p62,as well
as the relative expression levels of AMP-activated protein kinase( AMPK)/mammalian target of rapamycin( mTOR ) signaling pathway-relat-
ed protein phosphorylated AMP-activated protein kinase( p-AMPK) and phosphorylated mammalian target of rapamycin( p-mTOR ) in chon-
drocytes was detected by using Western blotting assay. Results : (DEight weeks after the modeling, the coarse or defective cartilage on the
knee surface ,narrowed joint space,and proliferated synovial membrane were observed in the model rats, which suggested the models were
successfully built. @The primary cells were stained with toluidine blue ,and the intracellular type II collagen was detected by immunofluores-
cence slaining, the results showed that the extracted cells were indicated as chondrocytes. 3)The chondrocyte viability was higher in 5% ,

10% ,and 20% medicated serum group compared to 1.25% ,2.5% medicated serum group and model group( LSD-t =6.767,P =0.003,
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LSD-t =7. 666 ,P =0.002,LSD-t =5.091,P =0. 007 ; LSD-t =5. 080, P =0. 007, LSD-t =6. 690, P = 0. 003, LSD-¢ = 3. 433, P =0. 027 ;
LSD-t=7.590,P =0.002,LSD-t =8.200,P =0.001,LSD-t =6.031,P =0.004) ,and was higher in 10% medicated serum group com-
pared to 5% and 20% medicated serum group( LSD-t =3.204,P =0.033,LSD-t =4.671,P =0.010). @The relative expression level of
GPR30 in chondrocytes was lower in model group compared to blank group,5% ,and 10% medicated serum group(LSD-t = 5. 695, P =
0.005,LSD-t =5. 400, P = 0. 006, LSD-t =9. 006, P = 0. 001 ) , and was higher in 5% and 10% medicated serum group compared to
1.25% medicated serum group(LSD-t =2.782,P =0.049 ,LSD-t =4.473,P =0.011) ,and was higher in 10% medicated serum group
compared to 2. 5% medicated serum group(LSD-t =4.544 P =0.011). 5The relative expression level of MAPLC3@ was lower in model
group , medicated serum + Compound C group, and Compound C group compared to blank group and medicated serum group ( LSD-t =
6.855,P =0.002,LSD-t =8.675,P =0.001;LSD-t =5.096,P =0.007,LSD-t =5.931,P =0. 004 ; LSD-t =5. 560, P =0. 005, LSD-t =
5.354,P =0.006) ,and was lower in model group and Compound C group compared to medicated serum + Compound C group ( LSD-1 =
4.627,P=0.010,LSD-t =8.677,P =0.001) . The relative expression level of Beclin-1 was lower in model group and Compound C group
compared to blank group, medicated serum group,and medicated serum + Compound C group(LSD-¢ =12.912,P =0.000,LSD-t =7. 401,
P=0.002,LSD-t =5.360,P =0.006;LSD-t =2.950,P =0.042,1L.SD-t =5.484 ,P =0.005,L.SD-t =3.903,P =0.018) ,and was lower in
medicated serum + Compound C group compared to blank group( LSD-t =26.840,P =0.000). The relative expression level of p62 was low-
er in medicated serum group and blank group compared to model group, medicated serum + Compound C group,and Compound C group
(LSD-t =3.925,P =0.017,LSD-t =3.985,P =0.019,LSD-t =0. 016 , P =0. 001 ; LSD-t =3. 149 ,P =0. 035, LSD-t =5. 094 , P =0. 007,
LSD-t =8.740,P =0.001) ,and was lower in medicated serum + Compound C group compared to Compound C group( LSD-t =3.455 P =
0.026) . ®The relative expression level of p-AMPK was higher in medicated serum group compared to model group and Compound C group
(LSD-t =3.623,P =0.022,LSD-t =6.537,P =0.003) ,and was higher in blank group compared to model group , medicated serum + Com-
pound C group, and Compound C group( LSD-t =4.149 P =0.014,LSD-t =2.791 ,P =0. 049 ,LSD-t =5.734 ,P =0.004) ,and was higher
in medicated serum + Compound C group compared to Compound C group ( LSD-t =5. 958 , P = 0. 004 ). The relative expression level of
p-mTOR was lower in blank group,medicated serum group and medicated serum + Compound C group compared to model group (LSD-¢ =
8.722,P=0.001,LSD-¢ =8.849,P =0.001,LSD-¢ =5.558,P =0.005) ,and was lower in medicated serum group and blank group com-
pared to medicated serum + Compound C group and Compound C group( LSD-t =4.201,P =0.014,LSD-¢t = 10. 030, P =0. 001 ; LSD-¢ =
4.879,P =0.008,1.8D-t =9.782,P =0.001) ,and was lower in medicated serum + Compound C group compared to Compound C group
(LSD-t =6.934,P =0.002) . Conclusion ; JBF medicated serum can increase the viability of chondrocytes and enhance the autophagy abil-
ity of chondrocytes via up-regulating the expression of MAPLC3B and Beclin-1 and inhibiting the expression of p62 in postmenopausal rats
with KOA. It may work by promoting the expression of GPR30,up-regulating the phosphorylation level of AMPK, down-regulating the phos-
phorylation level of mTOR,and activating signaling pathways of GPR30 and AMPK/mTOR.
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YUATE ) SRR A L5, 41 IR 22 R B S T2 B L
(LSD-t = 1. 182, P = 0. 303, LSD-t = 1. 785, P =
0.187) ;10% & 25 L1 AL AN MG 15 T 5% & 25 ML
ZHHT 20% 4 25 15 41 (LSD-t = 3. 204, P = 0. 033,
LSD-t =4.671,P =0.010) .
3.4 WEAFESHNLFENKRRKEHMME GPR30 FiX
EMPRNER  AHKEBE 40 GPR30 HXf 3%
AR, ZRAGITERE L (R 2. K 2),
BRI GPR30 AHXTRIA LTS AA K 5% 10% &
235 41 (LSD-t =5. 695, P =0. 005, LSD-t = 5. 400,
P =0.006,LSD-t =9.006,P =0.001) ; i #I4] GPR30

(2) T AU H e 5 Y £4.(<200)
Bl XRHKEBARIEER
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XS FRREH 1.25% 2.5% & 25 Mg 4 F A, 4] 22
S TGt 2k 7% X (1SD-t = 0. 776, P = 0. 481,
LSD-t=1.585,P =0.170) ;5% . 10% % 2 If1. 35 41
GPR30 fHXf Kb w ¥ m T 1. 25% & 25 1 i 41
(LSD-t =2.782,P =0.049,L.SD-t =4.473,P =0.011) ;
10% & 2513541 GPR30 AHXf KRB HE & T 2.5% 524
MIELL(LSD-t =4.544 P =0.011) ;5% & 2} 1L 35 41
GPR30 #HXf A5 2.5% S EH LK, Z R T
Biileg s X (1SD-t =2.521,P =0.065) ;5% 10% 5
IS4 GPR30 X Rk 525 F A i, 4 0] 2
BTG L (LSD-t =2. 274, P =0. 085, LSD-
t=0.997,P =0.375) ;5% & 25 .35 41 GPR30 A%
RS 10% F2MmiF A, 25 Lait %8 X
(1SD-1 =2.578 ,P =0.062) ,

x1 AEAKEBEFLSANLETTREARKEAMEN
2057 AR B (xxs)
A2 3 0.604 +0.220
1.25% & 25141 3 0.624 +0.021
2.5% &M E A 3 0.643 +0.031
5% 25 L5 4 3 0.773 +£0.032
10% & 2 1L 4 3 0.895 +0.058
20% F MG A 3 0.724 +0.027
F Al 32.029
Py 0. 000

R2 ARREBERSHMETREXRREHE
C ZERMELZ K 30 AN RIEE

215 AR, G EB%\%@E’?@I& 30 HHXF
fL Tk (v ts)
EHEA 3 1.000 +0. 168
IR 2H 3 0.377 £0.087
1.25% & 25 135 41 3 0.460 0. 162
2.5% F A MIELH 3 0.523 +0. 134
5% 25 1M TE A 3 0.753 £0.084
10% & 245 M35 41 3 0.899 +0. 051
F {4 12.825
P 0. 000

3.5 BEAESANBFNAXRKEMAMEREXERD
AL BN B A 25 SR

40 R 4 D MAPLC3 B Beclin-1 . p62 A%} ik
2 A B LR, 2 R A Gt A (KR 3 &3)

RERIZH & 24 117 + Compound C 2H . Compound C
20 MAPLC3B AHXFRIA M T2 HA &2y i 4l
(LSD-t =6.855,P =0.002,1.SD-t =8.675,P =0.001;
LSD-t =5.096,P =0.007,LSD-t =5.931,P =0. 004;
LSD-t =5.560,P =0.005,LSD-t =5.354,P =0.006) ;

BERIZH  Compound C 2 MAPLC3R X ik m BT
E#5 Ml + Compound C #H (LSD-t = 4. 627, P =
0.010,LSD-t =8. 677,P =0.001) ; i #12]] MAPLC38
FAXF 23k 5 Compound C 41 3%, 4H 6] 2% 5 TE 48 it
222 Y (LSD-t = 2. 605, P = 0. 060) ; 7 25 IfiL 15 41
MAPLC3BAHNS ik fit 15 25 4L L3, 41 225 57 o 46
125 X (LSD-1 =1.677,P =0.169) ,

GPR30 .——-q-

©) ® ® @ ® ®
GPR30 2y G # UMK 3Z 14 30, GAPDH. fy H {1l J#%-3-
BRI A, Ry 2 (4, QBRI BN 1.25%
FHMIEH, DR 2. 5% FLIMIEH ,OH 5% &2l
WL, © N 10% & 25 1M 4.
E2 ARRESEASHNITHREARKEAN
CEAMBZMH 0 REEQRENITERNER
F AU  Compound C 4 Beclin-1 %t Fik &K T
SHA T IME . & 25 M + Compound C 21
(1SD-t =12.912, P = 0. 000, LSD-t = 7. 401, P =
0.002,LSD-t =5.360,P =0.006;1LSD-t =2.950,P =
0.042,1SD-t = 5. 484, P =0. 005, LSD-t =3.903 , P =
0.018) ; & 251 7E + Compound C 4 Beclin-1 X} 2
FEMATES A (1SD-t =26.840,P =0.000) , A
2 Beclin-1 %} F ik &5 Compound C 4 HL %%, 41 [H]
ZERIG I L (LSD-t =0.346,P =0.767) ; &2
MM 2H Beclin-1 AHXf ik i 5 & 25 1L + Compound C
H A HH R, AR 2 S g i ¢ B S (1SD =
4.648,P =0.358,1.8D-t =1.032,P =0.361) ,,
ELGIMIEH 2 A p62 AHXS Rk B R TR
H. & 251 + Compound C £, Compound C 4
(LSD-t=3.925,P=0.017 ,LSD-t =3. 985, P =0. 019,
SD-t =0.016,P =0. 001 ; LSD-¢ = 3. 149, P = 0. 035,
LSD-t =5.094,P =0.007,1LSD-t =8.740,P =0.001) ,
2513 + Compound C 21 p62 AHX} KA AL T Com-
pound C 2 (LSD-t =3.455,P =0.026) , HiAIZ] p62
HXF R KRS & 25 1M + Compound C 41, Compound
C A Les, i) 22 s ¥ e g i 2 L (1SD-t = 0. 787,
P=0.476,1SD-t =1.565,P =0.193) ; 25 121 p62 1H
Xk a5 2 IMIE A FO AR, A A 22 e ge i 3
(LSD-1=1.972,P =0.120) .

GAPDH
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R3 SHEHARRBAMEEHEXEAHNENRIESE

2053 AL/ AL MAPLC3B" (x +5) Beclin-1(x %) p62(x £5)

=k 3 1.000 +0.123 1.000 +0.324 1.000 +0. 146
FETRIZ 3 0.483 0. 044 0.440 £0.075 1.935 +0. 386
IR 3 0.866 =0. 063 0.805 0. 041 1.206 +0.108
25135 + Compound C 4] 3 0.627 £0.031 0.680 £0.021 1.737 £0.204
Compound C 4 3 0.401 +0.033 0.413 £0.117 2.338 £0.222

F {4 24.014 7.292 16.242

P 0. 000 0. 005 0.000

TE 1) MR A F R 38

Beclin-1 - - . - -

GAPDH | S Sl S S s—
® @ ® @ ®
MAPLC3B Sh & HH ¢ 2 1 4%4% 38, GAPDH iy H i
T -3 - IR I U , (DR 25 4, @ W SR, Bk &
25103 240, @K % 25 L35 + Compound C 21, &K
Compound C 41,
B3 5HAXRREMAMARBEXEARE

EQRENT RN
3.6 WEAFSHME XTjCLu.’-F)"( “H fm AMPK/
mTOR {5 €@ B 2 A& i 25
5O BRCE A0 p-AMPK/AMPK p-mTOR/mTOR
AN A gL SR A, Z R W E S EE X
(#F4 . K4),
x4 5SAKXRHBHM AMPK/mTOR 15 S 18 8
BAEANENRIEE
n FARY  p-AMPKY p-mTOR?
4
ALl 1l (3 +5) (Ts)
25 3 1.000 £0.242 1.000 +0.117
T2 3 0.368 +0.106 1.800 +0. 107
T E A 3 0.685+0.109 1.141 +0.072
251M3% + Compound C 41 3 0.585 £0.088 1.387 +0.071
Compound C 41 3 0.140 +0.096 1.936 +0.117
F {4 16. 147 50.335
P& 0. 000 0. 000

TR 1) WAL AMP 35 AL 25 1 3R 5 2 ) Wi 1 e 7L 3 40 7

FERILEN .

F LA 41 p-AMPK AH XS R 3k &
Compound C £ (LSD-t = 3. 623, P =0. 022, LSD-t =

6.537,P =0.003) , %5

e TR

F 4 p-AMPK X 3Rk B T

BRI & 25 M TE + Compound C 4, Compound C 4

(LSD-t =4.149,P =0.014,1SD-t =2.791,P =0. 049,
LSD-t=5.734,P =0.004) ; & 245 M % + Compound C
2 p-AMPK A%} FE ik 8 5 T Compound C 4 (LSD-t =
5.958,P=0.004) . HUHI41 p-AMPK AIXt 423k it 5
251M17% + Compound C 4] ,Compound C 4 4%, 41 7] 22
SHWILFE T3 X (LSD-t =2.739, P =0. 052,
1SD-t =2.774,P =0.050) ; & 25 135 41 p-AMPK AR %}
KR ESSAN EZME + Compound C 4 FhAL, 41
(a2 B W TG i = X (LSD-t =2.055,P =0. 109,
LSD-t=1.236,P =0.284)

p-AMPK - e — ———

AP —— — — —
PTOR o —— — —

MTOR s S— — — o—
©) ® ® @ ®
p-AMPK S i R fb AMP 3% 16 25 [ g, AMPK g
AMP 35 4625 0 , mTOR Wi 1 3l 47) o5 A 25 2% 5
I, p-mTOR BRI ZL s B & R a1,
Oz HA, QB N A MG, DA E
251113 + Compound C 41, 5% Compound C 4.
B4 5HHEHMAM AMPK/mTOR {5518 HHHEX
BERREEA R ER N
2 HAH MG A 52N + ComPOUHd CH
p-mTOR AHXS 2 ik i 4K T4 B 21 (LSD-1 = 8. 722,
P =0.001,LSD-t =8.849,P =0.001,LSD-t =5. 558,
P =0.005) ; &% 25 MLV 2H .25 14 p-mTOR A0k &
KT & 25 1M % + Compound C 2., Compound C 4
(LSD-t = 4. 201, P =0. 014, LSD-t = 10. 030, P =
0.001;LSD-t =4.879,P =0.008,1LSD-t =9.782,P =
0.001) ; &5 25 M % + Compound C 25 p-mTOR #H X}
X EALT Compound C 2H (1.SD-t=6.934,P =0.002) ,
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FEAIZH p-mTOR A X} #2 35 & 5 Compound C 4 H %,
M2 F TG X (LSD-t =1.476,P =0.214) ;
FAMIELL p-mTOR M FRA & 525 (141 He g, 4l 1a]
£ BTG L (LSD-t =1.708 ,P =0.150) ,

4

KOA J& B2 i 7 “ JBORE " s, (R[] -
EHRER)HE i ARKE, Kbk, K
28y, W TE AN , OB IR TG 7l 48 285 KOA [N
DM T 7 kB RS AN I, S8R oy FE IR AR SMZ , 2 R
AR AR BRI ) 25 Y AL A BT 4
P B A BN SR I I R 56 7 s mi 45, FLA
F6 BT 4 2 TR o AR 4 2 R Ry
L INE AT G SR 4 28 5 KOA R BV 40 L 3% 77,
BAEEWREE N 10%

GPR30 J&—F' 7 IR ES 15 G 2 AR MER R 21K
REA S AN B o A2 B ST W, 17 8-
WE Pt ik GPR30 IR Ik VLIS 3 -/ 2 1 B B
{55 EE AR ATDCS B i oo FEobitk g g, A
WFF¥ 45 AR B I 7 & 25 107 T 4848 )5 KOA K
AR AL GPR30 (13235, el E MR EE N 5% .

H0CH 20 M2 DG I M — P 0 IS R, R
AT O U8 A5 B R 2R AT 5 S B A e R R T A A
% B AR A i S DR BT 3R A, DT o B G R R
J o DRI, T 577 201 A0 e et O 1 T R T R G
RIEEIAROTHE o AN 1 R 20 PR Y K
1 I A L g 225 T Tl AR G figp ST 0 B R T ) 4
O R o A 20 Ak T R R 1 AR SR B
BEIRYIBEZ 240 B W 2R R 20 A A A7 D
INRE Ay BB WO AN B VT R AR, TR A
Bl MMM RE ST T B i AR T,
PRI A, AT S50 M & Az R PR BN, 30 4 4 5
Luo 25 BB SE I , [ W AE 45 56 T S0 4 i (Y A
AHEE EEAE, BB 400 B WERE )OO
HEIE ARG, AT ZEZR KOA Ay, g A
A ¢ 8 1 MAPLC3 B \Beclin-1 ,p62 )31k 5 AJ Sz ik
A s B . ACE 4B i P MAPLC3B | Beclin-1
ik B, p62 MYk T I, Ul P40 A I RE
T34

AMPK 2 —Fi 58 = RIEE &Y, 0% 1 Mife
WL o A1 2 AP IE B Ay, AW 2 Bk
3 AR H G, S 3O R] AMPK & A 91612 Fh

KR o/B/y A, AMPK BB RER AR IH 1Y
K T = 1% I 7 (adenosine triphosphate, ATP) f] 7K
-, 2G40 ATP b FAR K F-iF, AMPK ] L aof 6 4
R X ATP 5 8 2 I 7 L3 F B4R H Ohz, LA
R ATP [ 77 A2 354 ATP (38487 . 440 Ag
BRI, o WAL B9 Thel 72 Fwk 1L, F 5 AMPK
B EWNEG . mTOR & — P22 8 1R/ 75 B TR 5 1%
iy, TEAH M A Wi A 2o B P R P R BEE R . mTOR A
PRV R A3, Bl mTOR &2 444 1 A1 mTOR
A2, mTOR A1 1 Z A KT, ¢
KT UMM A K R 5E (40 DNA 51475 . Bk 4 AIK ATP
TR IEFRAE R 55 ) 1 H R, AT A i2F 40 if v g o
FRZ A BRI B, F38 Ao A0 A 70 2 0 s 1 228 240 it A=
K mTOR 244K 2 32 53 5o W R Ak F s & B
Y B TR A AE L Hesh , mTOR E Ak 2 il
R AGC 2R G 2T 1 b e 4 il 240 b A= < A
TR . AMPK J& {05 A T, mTOR Z 414k 1 &2
EER E AR R . 24 AMPK #0E J5, wl BH
mTOR {553 #% 1 W B2 1L , 90 il 40 B  mTOR fiY %
5, B AMPK 120 f F AR 56 25 1 =2 18] A9 A AR
P, BETT IO 4 g e L &R g S,
—HUOBUNGE £+ 2L AMPK A5 9 77 A | mTOR {55
iP5 A M F 0, T RESE H, 0, 75 IR [A] 72
R T, AT EE IR, ST & 25 1003 AT
Y2 )5 KOA KRR 40 i AMPK B iR 1L 7K
*F, N mTOR BEFR LK, 5] A AMPK 1)1 5] Com-
pound C T il J5, & B Compound C # | T 46 & )5
KOA K ERFCE A E B W0k 55 1 sl % 25 1035
A

ARG R T, ol & 2 S E T s
KOA KB 40 B, mT 385 40 B 3% g, 738 o o
MAPLC3 Beclin-1 [ 5 FIM ] p62 1) 4 138 3 40
Ji B WERE T s HAE I PLEI AT RE 542 2F GPR30 ik, I
& AMPK @R 4b K-, T 98 mTOR B FRAL K-, WG
GPR30 Fil AMPK/mTOR {5538 # 47 X o A5 43 5
FERCT IE R RS04 5 KOA R R 5C 15 4K
B, BT RXT 2 4K BRUECE A I 25 M RE A
TR T A, AN B A A I P2 BRURSE 28 K BRI 4 4
HsE 4 S T 46 28 I KOA B0 20 i IR 2%, (HL 28 %
FE JITHR I A0 35 R BCE A, AR R I I T 4k
S50 ST, HE— 20 R B S T 24 L3 S e 44
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