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Effect of Bushen Huoxue (%S iE Il ) recipe on autophagy of ovariectomized rat chondrocytes based on Akt/mTOR
signaling pathway
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ABSTRACT Objective To investigate whether Bushen Huoxue recipe can protect articular cartilage by regulating Akt/
mTOR signaling pathway to promote the autophagy of chondrocytes in ovariectomized rats. Methods Among 30 SPF 12-week-
old female SD rats weighing (247.0£7.0) g,6 were randomly selected as the blank control group,and the remaining rats were
randomly divided into model group, BSHXR-L group, BSHXR-M group and BSHXR-H group,with 6 rats in each group. The
protective effect of Bushen Huoxue recipe on articular cartilage injury in rats was determined by visual observation score ,mus-
covine O-solid green staining and immunohistochemistry. The expression of autophagy related proteins was detected by West-
ern-blot,and the relative expression of Akt,mTOR and downstream autophagy genes was detected by qPCR. Results After
modeling, BSHXR (L,M,H) groups could alleviate the histological damage of cartilage. Immunohistochemistry showed that
the expression of Collagen— Il and Aggrecan gradually increased,and the expression of MMP-13 gradually decreased,and the
differences between BSHXR-M and BSHXR-H groups and model group were statistically significant (P<0.05). The results of
Western-blot showed that the autophagy pathway proteins p—Akt/Akt and p—-mTOR/mTOR were inhibited in the BSHXR (L,
M, H) groups,and the expressions of downstream proteins Beclin—1 and LC3 Il were gradually increased , while p62 was gradu-
ally decreased ,showing a dose effect. QPCR results showed that BSHXR (L,M,H) groups could promote the relative expres-
sion of Beclin—1 and LC3 I mRNA ,and inhibit the relative expression of p62, Akt,mTOR mRNA ,and the differences were
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statistically significant compared with model group (P<0.05). Conclusion Bushen Huoxue recipe can enhance the cartilage

autophagy response by inhibiting the Akt/mTOR signaling pathway , and then protect the cartilage.

KEYWORDS Bushen Huoxue recipe;
naling pathway

Menopause ;

& B 967 R (knee osteoarthritis, KOA ) J& H 78 JiE
TR 5 1R 00 S M, A0 B 47 A2 LR A 1) i B
ik, H AL AR 8 2 4%, — R R TR % 5 Jk vk
B FERE F, AR IR i AR AL AR R AL I R 1
KINZEAE RIS R, e e 48 28 5 E 2= K iR
FEARAAE O T 1020 5 /R OA . A WFFR R, il
Y i B W AKE 5 OA MRS Z W) A7 7 5 B2 AH G
P PTIE T R AR L], i Akt/mTOR {55
WA R R A AR AN T B
(AT E&ET )Ml Iy “MiE 35 47 A3
o 28 JE A AR 55 R R %, TC T HRAE XL L FE YR AR,
AN AT SR I TR B 25 6 05 A 76 (B AR ) 45
LB R R AT AL R A2 T AR IS, A g
B 1 () B A DA AT A2, DA AN A TS kb
15 . AT hEMWA B, ERE L EZEMTF
B 5 A 2 ) TR B S DAY I 38 25 5 B Sk ok
FL 2y, 8 B 2 30F — 20 s kb a5 B 2 Thalc; IR FiAs
H L NFENR AN AR 28, L3817 AN Mg SO i BT, il A
I AR AR 4 K | 1950, R DA S 03 12 3
AT UL ZE T 5, 15 AR, 3 28 0k 5 R R N
2 BAEWANE 25, 2 2 bR . AW B A N 2
Mo AWESBE T, B 2019 428 A % 2019 4F 12 J,
R HTMETE SD R BB il £ 25 00 8 K BRUBE AL, iF—
AR FANE IS I 7 P Akt/mTOR {5 53 % & 44 14
PR VR RIPLE, 400 I PR AN BT 1 7 B iR
Y 28 )5 B 0T R AR AL IR .
1 #RE5FE
L1 S5mahy)

SPF 2% 12 J&#% SD Mt KB 30 H, W A b 5t 4
i A AR SIS S H R A R E [F AT HIE S : SCXK
(72)2016-0011], {& 5 (247.0+£7.0) g, #& E 20 C, %
J# 30%~50% , S AGFR 12 h/12 h, 7 KR 41 LA 4%
B POKFIE S . BUOE NHRRES = R K S A RE Al
JH, B B S S50 v BT A 5 s WA O I 1A 1 D A
42006 4 9 H rhAe AR A E B 2% B R ER & A 1)
(RFERFEEIY NS FHEEW), st
R R¥ W E R SdH A (S
201910A050),,
1.2 Si9mzhy)

(D)FNETE I« M 48 1 20 g, b g 15 g, )1 Wy
15¢,2404 10 g, I 10 g, 7% 10 g, HAT 15 g, H &
6g,1000 ml 2 B F3CKKBL, BLE 3 W, 4K 2 h,

Knee osteoarthritis;

Chondrocyte autophagy; Akt/mTOR sig-

W 3 R AW, TR R U AR AR A 2
L5 g-ml™, 4 CoKARAF o (2) L Z R A (mono-
sodium iodoacetate , MIA ) : K FR &F IR &7 s 3 0 &l
50 mg -kg™, VE S & FUHE 25 pl/100 g 4K 5,
-20 CHRA7
L3 Sl
L3.1 Segeilinl Fest /el O-Rg el (X
DUEYE IR AE YR BRA 7], 4itS G1031) ;5 Colla-
gen— Il $ &  Aggrecan Hi{& (3 [ Abcam A ,4it5
4y i) Sk ab34712 .ab216965) ; MMP-13 Hip {4 (35
Santa Cruz 2\ 7], #t5 s¢515284) ;Beclinl $iu{4& ,LC3
T Hek, p62 Hiik , p—Ake Fi 4, Akt $44& , p-mTOR 4t
&, mTOR {4, W= GAPDH $i{k (3 [ Abcam A #],
#t5 4r H) &y ab210498 .ab63817 ,ab109012 ,ah38449 |
ah18785,ab137133 ,ab134903 .ab8245) ; Cham() Uni-
versal SYBR QPCR Master Mix,HiScript 1l Q Selcet
RT SuperMix for qPCR (1 5% v MEBE A= W) BB 03 A7
R 5200008 Q711 \R232-01),
1.3.2 SEgfi#s 2t E Bl (H A OLYM-
PUS 24 ], 85 IXT1) , K W5 1E 4R 3 a4 (I JH i S
AR A A BRA ], S HZS-HA) , 4 [ 3 & B
JRARKHL (RINGER A A AR B AR A |, AlS
HP300), HEHEIAEAL (35 E BIO-RAD A+, #l5
Trans—Blot Turbo) , 521} %¢ 6 5%& & PCR X (3£ [H ABI
AT B 7500)
1.4 35t ) srd

30 HMEME SD REUGRIPLIES: 6 H oy as fxf IR
41, T4 24 HSD KR I AT AU B & YT ER A (o-
variectomized ,OVX) . R J5 2 J& 4 1T W 3 5t
MIA i 46 28 J5 i O& 10 RALTL JEBEALS> R 4 41,
T 6 Ho @IS 18,5 2 TG T HUAYT,
HEE L BEH IR

25 VA BRI RE ) B SR T i AR S 2
8 OS5 VIO 5 — /N D i 8 G, R
FRALHE RS 2 JA A OG0T s P9 1 5 A R 7K (R AR
2 25 wl/100 g R E 5 ), T LAH MR IR . BEAYA
TLRUERER K (1ml/100 g) #EH . (K5 & 24l
(BSHXR-L 4 ) : 7 DAMIK ] & (0.9 ml/100 g) Hr 245 7K
BIFRIHE B 5 o e 2541 (BSHXR-M 41) : 7 LA 5
(1.8 ml/100 g) 2K RUFIE S . mfla b 254
(BSHXR-H 41 ) : F A& 5 & (3.6 ml/100 g) H1 25 /K
FORWEE o 22T 10 4 8] 5 S0HE G Ab At 45 4K B,



- 198 - R 2024 4F 2 HEE 37455 2 China J Orthop Traumatol , Feb.2024, Vol.37,No.2

VI S5 1, TR T /8 b 3B T oG 35 i T
—80 CUkFATRAF 75 H o

L5 WEmHSIE

L5 1 RSB HREIIW  RE SN
PRUES 1 oy BRCE RS AR 52 43, U KA
D R BERE 53 41 R IR BE A S A R A T
B34 o, R ARECr BRI AR B ERCE T B AhER .

1.5.2 el O—[f & e 5 51 B 2 2105 FP 28 el A2
Tl T ZH IR R s oK S EEEH KAL S min,
Ko B0 i WS T /K A 5 min, 2818 /K 2R % 2 min; 55 A
K Ye @ 3 min, ZEEALHE 15 s, 25 MK e % 1 min; 7€
TR eV 3 K, IF IR A E 2R G i 3 min; 1% 1) K
BETR TP VR, EIRF 0.1%%4 O et 1 ming; —H
B, P IR B ) R, BIRCR &

1.5.3 e 1AL As i 4 s 4128 Collagen— 11 | Aggre-
can MMP-13 335 i 202100 1w HLE s =87 7K
1k ,PBS Pk % 3 R GEDTA 2% pf i ¥ a5 #4410 min,
3% H,0, 5 F 10 min; ILAE 0SS AR N T 54 1Th,
4 CF 5t Collagen— Il | Aggrecan MMP-13 i & i
B WAL AR HUE I A 30 min, PBS Y% 3 K.
DAB ZE JREE B E 15 min, JRANG YA, A HERK
MO, —WoRED], M I B o DB~ R
AR EUR 8 Image J 3470 B FRVE R IA SO .
1.5.4 Western—blot M & 5 4H ¢ 2 9 Beclin—1
LC3 1 .p62 Akt .p—-Akt mTOR .,p-mTOR [ %5
WA R HCE, B 100 mg BB A 2P A
600 pl 2 124, FE VK B iE AT R 513K B0 B
W ; >R BCA S5 4 i 88 Uk, SDS-PAGE Hy
VKW Fnor B s, RS BT TBST £ i = i
TEM Lh, 4 CHRATMARE R —HURET R,
TBST $e% 3 Rx5 min, TE i F Pt E 1 h, TBST
FRRPEH 3 kx5 min, JITA K LK, ke 8 2 3
A5 B A AR K H 2 1k B

1.5.5 e B A MEE XN (quantitative polymerase
chain reaction,qPCR) # ] Beclin—1.L.C3 II \p62.
Akt . mTOR mRNA (A KI5 R 51905 R 4141
s R B3 RNA, = 1.5 ml 808 60 pl 4
{5, 1&%7,15 000 r/min Z.0> 5 min, ¥ RNA ¥ 3| 5
— &, 1.5 ml B.045 0 500 wl SRR, TR 4] 5-20 °C
FAFHE 10 min, 4 CE&AF N &0 10 min, #0558
JIFRARAFRE ZURUTVE , B RNA UL3E . 37 B3, A
1 ml 75% T, IR WG B 52 WRAT e % RNA JT3E
4 °C4M4T 8000 rmin™ B0 ,5min, BHEITOEHET
e H 2 min,  RNA JT3E T4 A 20 pl &
RNase /K it RNA JLTE , B AR AT 1 Bis i . X
1wl RNA WA, DA25 B85 57K AR R BRI 56 2 (op-

tical density,0D)260/280 {i & RNA ¥, ¥ RNA
WikE S eDNA K 75¢ 5t 2 & PCR P88 (35 4 B
VBT ) o
1.6 Fiilspibsg

% H GraphPad Prism 5.0 il SPSS 17.0 4% {4 g 17
Goit o3 AT o 5 1 TORER I B bR v 25 (xs ) TR o X
PR R WA B — o R, SRS REAS ¢
6 565 5 XoF FRLRL 28 DU UK P i — T ROk, SE R A R
R 2R DU K-8 T —Jo 2 s R 2503, A 45 21 P<
0.05, FF-1E47 DU 4L 2 18] 9 5 LL 45, R R I SE REAS ¢ 46
5. DL P<0.05 NESAHGIT¥5E L.
2 #R
2.1 BT RCE B O

AR 2R 25 (1 BEAL 3| RO &5, oK
RIA B B R ol S BE RS, R R0 4 B B AR
FRIAIZ] (P<0.01) 5 458 76 21 1) % 1 MRS A2 € B
KU FRBE LS, FE T B AR, U HAE B T b 5 W
B, HE GV e s BSHXR-L 41 #08 # mid @
AR, WO BE S TR K B A R B R i, K
H G PR R AL AR A (P>0.05) ; BSHXR-M 41 fi%
B W L A 2 T AR D R R RS R TR I
WH T, HRFimra i Feisg (P<0.05);
BSHXR-H 41 #Hy 3% 1 o i, /D 1 XU B BE =
KRB T8, T80T B B AR TR 2
F1 BSHXR-L 41 (P<0.05), W32 1,18 1,
2.2 FL O-[FE&gYe s

X IR RO TR, AR
1) JBE 2 SR ABT , 0B AT B 1) T 25 R o A S AR IE Y, 4L
O— [i5] 2 e f0, 35 57, 0 2 57 & % 22305 M7 5 153 TR0 21 40
JEE R A AR AR, SR R S S I, K
POH LR E S, BCH A0 B 8k /) s BSHXR-L
2i . BSHXR-M 41 fi1 BSHXR-H 4 Jifi % 24 351 o 1y 384
T B % TR B 2 7 B R P A T DR AR R AN M
R R B, 3 TR YRR R A W 5 . Hp
BSHXR-H 2§15 3R 10 BE = 52 P A B e i, HE T e £
PR WH 2,
2.3 fEdlfbds R

25 FAXT BR4H Col- IT 1 Aggrecan 3 ik 5 5 H. WA
B TR (P<0.01),Collagen— Il % 75 BSHXR
(LM H) %367 4 SR 4] i, 22 A Gt o
L (P<0.05) ,{H BSHXR (L .M H)J&J7 % 4 2 A He
i, BTG X (P>0.05) , Aggrecan 335 ft b
v 2 0] 1 0% Wi T BSHXR-H 41 £ ik e h
Bl @, 5 BSHXR-L 41 fil BSHXR-M £ #] kb 22 5744
HGT5E L (P<0.05), WL 3 Bl 4,3 1.

BSHXR (LM . H)iA Y7 45 41 MMP-13 &3k &1



HEE A 2024 4F 2 A5 37 55 21 China J Orthop Traumatol , Feb.2024, Vol.37,No.2 + 199 -

B B FALAI 4 (P<0.05), [6 Ay BSHXR-M 41 /1  BSHXR-M #1 #1 BSHXR-H 41 P4 41 1] 22 5% T 55 i1 2%
BSHXR-H 41 8 & {k F BSHXR-L 4] (P<0.05), H =X (P>0.05), WHE 5,% 1.

x1 FEARRETHRERGIESTWAHARAERANL Collagen- 1 Aggrecan MMP-13 KX HER
Tab.1 Articular cartilage injury score and immunohistochemical expression results of Collagen— I , Aggrecan and MMP-13

in tissues of rats in each group

20 5 A BB Collagen— II 3% Aggrecan 3k MMP-13 %3k
25 A HR 6 0.33+£0.516 1.000+0.100 1.000+0.108 1.000+0.070
ek 6 3.67+0.516" 0.387+0.040" 0.337+0.047° 1.730+0.080*
BSHXR-L 41 6 3.00+0.632 0.503+0.050° 0.443+0.049 1.447+0.035°
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BSHXR-H £ 6 1.67+0.816™ 0.600+0.030° 0.703+0.081°* 1.250+0.040*
FAH 11.111 16.257 20.073 52.406
P{H <0.01 <0.01 <0.01 <0.01
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Fig.1 The cartilage damage and related score were observed by naked eye
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Fig.2 Results of Muscovite O—solid green staining in cartilage tissues of rats in each group
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Fig.4 Immunohistochemical Aggrecan expression results in articular cartilage tissues of rats in each group
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Fig.5 Immunohistochemical expression of MMP-13 in articular cartilage of rats in each group
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Fig.6 Expression of downstream protein of autophagy in articular cartilage of rats in each group
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Tab.2 Expression of autophagy pathway proteins in articular cartilage of rats in each group

4151 U Beclin—1 3k LC3 M #ik p62 F£ik p-Akt/Akt %k p-mTOR/mTOR % ik
75 X BE 41 6 1.000+0.036 1.0000.040 1.0000.000 0.14320.015 0.1670.015
R4 6 0.227+0.031" 0.307+0.032° 5.087+0.125° 0.843+0.038" 0.80020.026°
BSHXR-L 41 6 0.300+0.020 0.373+0.021 3.740+0.098" 0.67320.023" 0.50720.064"
BSHXR-M 41 6 0.577+0.035% 0.633+0.025% 2.683+0.127% 0.41320.029" 0.38720.032"
BSHXR-H 41 6 0.903+0.03 1% 0.880+0.053% 2.267+0.127% 0.240+0.026"™ 0.297+0.023"

F 323.721 168.372 331.059 246.638 90.13

PAi <0.01 <0.01 <0.01 <0.01 <0.01

T s O RRAL M R A ST BE AR ¢ K, v 1'=28.343, P<0.01;°=23.402, P<0.01 ;£°=-56.611, P<0.01 ;1*=-29.698 , P<0.01 ,1°’=-35.907 , P<
0.0 BRas 1 0F MEZH A HC AR DU A BEAT R 05 22 20 AT, 3948 1 P<O.01, Hor a 7R ST A L 42, *P<0.05 5 b 4278 5 BSHXR-L 4 b 4% ,"P<0.05 ;¢

5 BSHXR-M 4 [ 4, P<0.05
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