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ABSTRACT Objective: To observe the effects of baicalin( BC) on knee osteoarthritis ( KOA ) in rats, and to explore its mechanism.
Methods : Fifty rats were randomized into sham( SH) group, model group ,low-dose BC( L-BC) group , high-dose BC(H-BC) group,and H-BC
combined inhibitor group,10 rats in each group. All rats but the ones in SH group were subjected to anterior cruciate ligament transection
(ACLT) and medial meniscectomy on the right knees for inducing KOA ;while the ones in SH group underwent surgeries for merely making
incision on the medial side of right knee,and the incision was sutured instantly after exposing the articular cavity. After successful model-
ing, the rats in L-BC group and H-BC group were intragastric administrated with 50 and 100 mg/kg BC physiological saline solution( PSS) ,
respectively ;the ones in H-BC combined inhibitor group with 100 mg/kg BC PSS, followed by intraperitoneal injection of 1 mg/kg XMU-
MP-1 solution ; while the ones in SH group and model group with the same dose of normal saline. All rats in the 5 groups were intervened
once a day for consecutive 30 days. Before the drug intervention,on day 15 and 30 after the drug intervention,the degree of swelling in the
bilateral knees was measured , respectively. After the end of drug intervention, the rats were sacrificed ,and their right knee cartilage tissues
were harvested and stained with hematoxylin-eosin ( HE ) and safranin O-fast green ( SO-FG ) for observing the histopathological changes;
meanwhile, the degree of knee articular cartilage degeneration was evaluated by using Mankin scoring system. Furthermore , the expression
levels of tumor necrosis factor-a( TNF-a) ,interleukin (IL)-18,IL-10 and matrix metalloproteinase (MMP)-13 in the right knee cartilage
tissues were detected by using the enzyme-linked immunosorbent assay ( ELISA ) kit,and the expression levels of the Cleaved-cysteine aspar-
tic acid specific protease( Cleaved-Caspase ) -3, Bcl2-associated X protein( Bax) , B-cell lymphoma-2 ( Bcl-2 ) protein, Yes-associated protein
(YAP) and Tafazzin( TAZ) in the synovial tissues were detected by using Western blotting. Results: DOn day 15 and 30 after the drug in-
tervention , the degree of swelling in the right knee was lower in H-BC group compared to model group, L-BC group and H-BC combined in-
hibitor group( P =0.000,P =0.000,P =0.000;P =0.000,P =0.000,P =0.000) ; further pairwise comparison among model group, L-BC
group and H-BC combined inhibitor group showed no statistical significance( P =0.063,P =0.215,P =0.399;P =0.052,P =0.261,P =
0.240) . @After the end of drug intervention,the atrophic and disorderly arranged cartilage was observed in the right knee of rats in model
group. The cartilage atrophy and cellular arrangement were improved in rats of L-BC group, H-BC group, and H-BC combined inhibitor
group compared with that of model group,and the improvement was better in H-BC group in contrast to L-BC group and H-BC combined in-
hibitor group. DAfter the end of drug intervention,the Mankin score of the right knee cartilage was lower in L-BC group, H-BC group and
H-BC combined inhibitor group compared to model group( P =0.000,P =0.000,P =0.000) ,and was lower in L-BC group compared to H-
BC combined inhibitor group( P =0.000) ,and was lowest in H-BC group(P =0.000,P =0.000). @The expression levels of TNF-q, IL-
1B,and MMP-13 in the right knee cartilage tissues were lower in L-BC group ,H-BC group and H-BC combined inhibitor group compared to
model group(P =0.000,P =0.000,P =0.000;P =0.000,P =0.000,P =0.000;P =0.000,P =0.000,P =0.000) ,and was lower in
H-BC group compared to L-BC group and H-BC combined inhibitor group( P =0.000,P =0.000,P =0.000;P =0.000,P =0.000,P =
0.000) ;while the expression level of IL-10 was higher in L-BC group,H-BC group and H-BC combined inhibitor group compared to model
group(P =0.000,P =0.000,P =0.000) ,and was higher in H-BC group compared to L-BC group and H-BC combined inhibitor group
(P=0.000,P=0.000).®The Cleaved-Caspase-3 and Bax were lowly expressed in the right knee cartilage tissues of rats in L-BC group,
H-BC group and H-BC combined inhibitor group compared to model group(P =0.000,P =0.000,P =0.000;P =0.000,P =0.000,P =
0.000) ,and were lowly expressed in H-BC group compared to L-BC group and H-BC combined inhibitor group( P =0.000,P =0.000;P =
0.000,P =0.000) ;while the BCL-2, YAP and TAZ were highly expressed in L-BC group,H-BC group,and H-BC combined inhibitor group
compared to model group(P =0.000,P =0.000,P =0.000;P =0.000,P =0.000,P =0.000;P =0.000,P =0.000,P =0.000) ,and
were highly expressed in H-BC group compared to 1-BC group and H-BC combined inhibitor group( P =0.000,P =0.000;P =0.000,P =
0.000;P =0.000,P =0.000) . Conclusion : BC can alleviate knee swelling, inhibit inflammatory response and apoptosis,and delay articular
cartilage degeneration in KOA rats. It may work by activating Hippo-YAP signaling pathway.
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P, 2R g it L (P =0. 187, P =0. 317,
P=0.222,P=0.104,P =0.328) ; mAIEEEHHK
AT E H 2 H Cleaved-Caspase-3 , Bax & ik
KT FEA TR0 S 5 2 R g ) X E S
HFIFILL(P =0.000,P =0.000;P =0.000,P =0.000) ,
BCL-2 \YAP TAZ &3k /K- Yo TR i 0 - H 4 A
SRS I 4L (P =0. 000, P =0.000;
P=0.000,P=0.000;P=0.000,P=0.000), L34
I 3,
4 it it

KOA &5 KT RIE R RE Y], TNF-o FI
IL-1B 2 R L0MLIH 1, BEGE R KOA f8 35 1 R A
B AR IR A2 s TL-10 2470 5 X 1, BAT S e ] 19 il
PR WAVE R, ZE 30 ) KOA & Ji& i 1% vp & 4% i 22 AR
IS MMP-13 Refg R 1 B, 25 06 R i
Rafig' ™ Cleaved-Caspase-3 Bax Hl Bel-2 7 45 41l
T 2 & # % 2 {F H, Cleaved-Caspase-3 #ll
Bax (&3R5 RE W8 (L 40 ML 4 T2, Bel-2 m R A RE g
0 M T AR g A T R, B B A

®3 FTHERES AXRABRXTREBFAL P TNF-o IL-18,1L-10 MMP-13 k7K

a9 tﬁz};ﬁ/ B TNF-o"/ | B m>-1p/ | L0/ | B MMP3>-13/71
Ia (xxs,pg+mL™) (x+s,pg* mL™) (x+s,pg* mL™) (x+s,pg - mL ™)
RTFARA 10 23.71 £2.26 6.57 £1.13 93.86 +11.43 98.64 +10.21
HEAIZH 10 75.64 +5.14 29.72 +3.62 28.47 +3.12 326.72 +24.86
R 10 54.37 £4.29 20.48 £2.48 51.73 £5.34 235.47 =16.38
BRI A 10 32.85+2.61 10.37 £1.36 78.52 +7.48 137.54 +11.76
inhi%g 10 61.47 +4.87 23.92 +2.54 42.16 £3.94 278.19 £15.43
FAH 278.489 159. 190 148.977 333.156
P1H 0. 000 0. 000 0. 000 0. 000

FE 1) MU IRAEIN T-a52) FI IO 3253 ) 2R 2 1
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x4 FRERES AXRERXTRBAR/TNEMBA TR Hippo-YAP FSBEBEXEBRIZKTE

5 #zl;ﬁ/ Cleaved-Caspase-3 R B: BEI-ZD Y:‘\P4> rllAZ5>
H (xxs) (x %5s) (x %s) (x %s) (x %s)
BFARA 10 0.23 +0.02 0.34 £0.03 0.74 £0.06 1.13£0.12 1.02 +0.09
RERI L] 10 0.87 +0.07 1.07 +0.08 0.18 £0.02 0.46 +0.04 0.41 +0.04
Rl | 10 0.64 +0.06 0.72 +0.06 0.41 +0.04 0.68 +0.07 0.62 +0.04
R A A A 10 0.38 +0.03 0.57 £0.05 0.62 0. 06 0.91 £0.08 0.84 0. 07
Q’Z’J%?ﬁzg 10 0.68 +0.07 0.81 +0.07 0.32 +£0.03 0.61 +0.06 0.54 +0.05
F {4 219.558 202. 104 252.871 112.573 158. 503
Py 0. 000 0. 000 0. 000 0. 000 0. 000

1) UIRITE AL~ D 2 B R A MR A I 52) B R ELAR MR -2 #HOC X 2 53) B IR EL AR -2 54 ) Yes AHCH 5

5) Tafazzin &5 [ .
Cleaved-Caspase-3 s (D TSNS s SN

Bax -----

Bel-2 — e —

YAP ' — — a—
TAZ s e s e -

- - - -
@® @ ® @ ®

Cleaved-Caspase-3 S I I 14 1 2 bt 2 R R 4 AR

I, Bax o4 B kL4058 -2 AHC X, Bel-2 2

B kLA MIE-2, YAP 2 Yes #HOCH I, TAZ Jy Tafaz-

zin 1, B-actin 2 B-PLEHE T, O W TFRH, QN

BRI, ) fIG 7] o B 55 1 4, @y e ) a3 &

41, G e B A IS 2

B3 FHRERES ARXBRAEBRXITREASN
ZRE T R Hippo-YAP FSEHEXER
RN E R

TNF-a ., IL-1B , MMP-13 | Cleaved-Caspase-3 , Bax ] 3
ik AR TL-10 Bel-2 fY23K , 3275 0 5 1 4% 1 i
BB L ZUGE SO, A LR TR

Hippo-Y AP {55 % 2 55 20 i 1 58 731k . 40 Jfd 4
T80 . YAP & Hippo-YAP {5 53 % 1 3 223000
K, TAZ J& YAP By N5 540, YAP/TAZ 1E 5 i
SN AN GE AR T A A S R R 4
PERY o RBERIL R YAP BT b 40 M0 SRk A 4 et
5 ZR SR IR e e S50, i i R A A
2R K MR I B A Y . Deng 251 fF 5%
R, YAP B0E 5 U0 H S0 M Sl 58 i S
KAZEY], AN H] YAP B 33K 7] 5| 2 48 5E 0 F R

B, Cui RS R B, BT R BCE Al
YAP AR T S A A T B S iR R a8
A% Su SRS KB, BT Y AP AT SC Y R
BT HEAN MR T DS A0 I 2 7, ) MMP-13 19 33K
FAGAE PR 18 53 108 , 308 111 4% R 47 BB A 9 1
ARBFFEER AN, KOA KRBT HE 40 Hippo-
YAP {55 0 B, i A1 REAS S v 0 e
YAP TAZ B8 FRB KV, 7m 85 4 3l fig il 1
i Hippo-YAP {551 ¢ J 4% 10 1 401 2 R A AE
FOAMEIA T B E T BeAh, FRATTBEE 1 s i B %
WG R SR 2L, 7253 R i i e 1 ) il
EREETE S Hippo-YAP {55 4 i 7] XMU-MP-1, 3171
BT T 10 KOA (9 /E AL, 25 2R 278 Hippo-
YAP {55457 XMU-MP-1 GEA% & 73 390 5% B 5 4 %t
BEE R R K A BRI . IRt FATIA S T
Hippo-YAP {55538 #% ] BE 2 B4 H 4 ] KOA KBk
SRR B LGSR AE B A e A T 0 AR AL
Z—o HEEH T KOA K AT B R 77 78 A #E 5
S, 4wt RABEIE

ABFELRRY], 35 T 1 KOA KR, et 2¢
SR IR ST M K, 00 1) % A S A 2R A T, HE 2 O
BORRAE AR RIBLH AT B85 0% Hippo-YAP {553
HEA Ko

o
B
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