5174 455 W 1 4 i A A Vol. 17 No.5
2026 4F 3 H Journal of Food Safety & Quality Mar. , 2026

DOI: 10.19812/j.cnki.jfsq11-5956/ts.20251010005
SIRAME: BRI, WGE, 285, 5. AES TR /NSRRI 2 M BCRICER B T BT e R sE (], &b
LA A2, 2026, 17(5): 121-129.

CHEN C, XIE YF, LI XF, et al. Effects of absorption of chondroitin sulfate with different molecular weights and its effects on
knee cartilage health [J]. Journal of Food Safety & Quality, 2026, 17(5): 121-129. (in Chinese with English abstract).

»

AR5 T/ R B RS R okt
X F R B S

OB MEEL 2a8 Shal, $as?

(1. DU ERFEAEYRIH AR R, M 618300; 2. PURGRSEIMEESpE, K 402460)

v

B E: B BRAFRSFREADMIFERCE % (chondroitin sulfate, CS)7E A P IR B S 15 30
BRI, Ja5E 50 HARFRROL R AP TEFOHT P 22 i g, ERENRSE 3 d S HENLA s G BRZH (CON
41y, KAFIERFEABH 1) . Ko FERE4LBL 4l) . /MrFIEH FEALSH 41) . /NrFidkrl gl
(SL #H), CON ZHE 18 A= BER /K, TE 50 L A~ 50 241 70 3% 0.170 g/kg . 0.085 g/kg MY5HIRIELLHE T 7 d.
R 5 CON YL, SH AL AOCIHE4 L CS & R B THE (P<0.01). TT BIFZ 5 (collagen
type-1I, COL-II) & &t ¥ &8 3 F+ % (P<0.05), L&+ FH AWM/ F -17 (interleukin-17, TL-17) % & 8 3 FEAK
(P<0.01); T HCEHA PR 4 8 2 -3 (matrix metalloproteinase-3, MMP-3) 7 & i & A (P<0.01), 7
AKG-HHEL (hematoxylin-eosin, HE)J (A5 R ELH], & CS HPCH MM AT L), BB NICMAEFIRIZ, KWK
PROGAR; 5 S 28 A W% X0 (quantitative real time polymerase chain reaction, qPCR)Z5 R @ 7%, SH 4 ¢
WBHSPET 4B EEE-1 (matrix metalloproteinase-1, MMP-1). IL-17 {58 ¥ 4% BR (messenger RNA,
mRNA)Z ik /K V-3 i FEAK(P<0.05), MMP-3 mRNA #ik/K VM @ FEAL(P<0.01), IIFEN 11 B ol 4
[collagen alpha 1 (IT) chain, COL241]. MAF4E4M/E K K F 2 (fibroblast growth factor-2, FGF-2) mRNA kK
S-S BT EN(P<0.01), IEAE M IX B ol 4% (collagen type IX alpha 1 chain, COL9AT) mRNA k7K B3
THE(P<0.05). 481 CS ME BEFRIFEZHE AN, et COL-IE it S AHSCIHE ] mRNA ik, #0374 )8
& M (matrix metalloproteinases, MMPs)Zik, FEAIRRMEEF & &, MR RBSCTHCE, HA Ll SH 4%
Refetko
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Effects of absorption of chondroitin sulfate with different molecular weights
and its effects on knee cartilage health

CHEN Cong', XIE Yu-Fei’, LI Xi-Feng’, LI Chun-Hong'", CAO Li-Ting®

(1. Sichuan Hugcon Biotechnology Co., Ltd., Deyang 618300, China;
2. College of Veterinary Medicine, Southwest University, Chongqing 402460, China)

ABSTRACT: Objective
weights in the body and its effects on the health of knee joint cartilage. Methods

To investigate the absorption effects of chondroitin sulfate (CS) with different molecular
The 50 healthy, clean-grade New
Zealand male rabbits were randomly divided into 5 groups after 3 days of adaptive feeding, namely the control group
(CON), the normal-dose macromolecule group (BH), the half-dose macromolecule group (BL), the normal-dose small
molecule group (SH) and the half-dose small molecule group (SL). The CON group was gavaged with normal saline
and the normal dose group and the halved dose group were given gavage at doses of 0.170 g/kg and 0.085 g/kg for
7 d, respectively. Results Compared with the CON group, the SH group exhibited extremely significant increases
in serum and articular cartilage tissue levels of CS (P<0.01) and significant increases in collagen type-1I (COL-II)
content (P<0.05), and interleukin-17 (IL-17) levels in serum was extremely significantly decreased (P<0.01) and
matrix metalloproteinase-3 (MMP-3) levels in articular cartilage tissue were extremely significantly reduced
(P<0.01). Hematoxylin-eosin (HE) staining results showed that the chondrocytes in each CS group were evenly
distributed, and there were no blood vessels or nerves in the cartilage, and no pathological changes were observed.
The results of quantitative real time polymerase chain reaction (qQPCR) revealed showed that the messenger RNA
(mRNA) expression levels of matrix metalloproteinase-1 (MMP-1) and IL-17 in the SH group were significantly
decreased (P<0.05) and MMP-3 were extremely significant decreased (P<0.01) ,
collagen alpha 1 (II) chain (COL2A41) and fibroblast growth factor-2 (FGF-2) were both significantly increased
(P<0.01) and collagen type IX alpha 1 chain (COL9A1) was significantly increased (P<0.05). Conclusion CS can

the mRNA expression levels of

promote the content of COL-II and the mRNA expression of related genes through trophic deep chondrocytes, inhibit
the expression of matrix metalloproteinases (MMPs), and reduce the content of inflammatory factors, thereby
protecting the cartilage of the rabbit knee joint. Among them, the SH group has the best effect.

KEY WORDS: chondroitin sulfate; absorption effect; knee cartilage; protective effect
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0 51 &

B &5 4% (osteoarthritis, OA)FE—FP LA EFT B 17105
AE R ST RN . W AR A RO TT 1B B Py B
I B ST IR AT PR RS, AR R DT T T B R A,
BEIRE IR R 2B 4 . LA ZE 4 A AR I L ST gl
ALFEHCE AN AN 40 J A0 3 S5 (extracellular matrix, ECM), &
Ab 1) 2T 4 A0 A T I 200 i (fibroblast like  synoviocytes,
FLS)fE % 175 3 3 i 4 )& &5 A I (matrix metalloproteinases
MMPs) 5, FEfE ECM 47, 06 RS 538 I, ﬁl{
iE 20 M R F R A ik, SO A oAk, ke

I REHE— IR T FLS 8% | Sy 4R iR 1 1M A8 558 A,
IRV 4L ZURAED) . R A UAE R S 2, BB 7 2R

F, PRI, B TR A B AT TR

T 75 R4 T W B PR sl 55 AT 4% 24 B gt Ao,

TETR R A S 55 B AN AN TR OA IR AR, I,

Wi B2 # B &K (chondroitin sulfate, CS)f&— % #4505
RS N-C b LS I p-1-3 WE T B4 Fe i L R 1
Fheth, IizamTFuneSE . BE TR, e
S . MR, Tl A 7= 2208 o i al A
1NN L7/ G e s W T A D5 S N I = RN
Fngetel AT aod ke N R L BT SRR E AR AL
mEFRMESE, TENMATEREMN L ZRR 5ER
SR, AR, CS iR HA S A SERCE R, AT R AR
BL, HE ok BB A N B E SRR, R
Braf . RIPTERE . bR . (RUFETE S SR
A FRIARES) . WFFE R BA, CS a4 5k A, N- 2 P2 i
T IS5 T 258 IO 4 A %) A o, il o 2 R o A 5
W LA BRI, (R OGS T AR B I R . SRR
PEFIRE IR, ESEHCE 0 IR AR, A8 T RIBTIE T & H#
FEAEAC, IR AL R, TR 1~3 4]
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AR st e T RO AR B, CS AT SE S A 40 A
#-1p (interleukin-1beta, 1L-18)i55 51 S N i &2 FEHT 9 AE
LY G N AR E 2 Rl LG A SN | PR SRS B 707
e, BRGNS, s s R bl A g H
H I PR A )32 T 12 25 SR DR A B 005, 2015 41
r (] 28 ML S5 A ER B 2 4 (chondroitin sulfate sodium
salt, CS-Na), CS-Na ' f CS-Na Jie%¢, 251 F g K i
KATHIRIAIT 2N

CS IRZA 2 J5 2 1 Tl A= W R B 3Rl 0 ik A 2R
WEFIEME, LM b 20 M 5 R 38 R 5 93l 4 HIOW A,
S3fER CS R BIg O N B iR, & R Ry
TFREY . BFREERFE R, CS WA TR E
S LR YRR RN 4T CS AR AELL
BRISHI, A 5 CS AT LU/ Mgk, E9FIH
BEARRE 13%, DRI A M A o v o R R 325 2 7E R
T B OHEE L, ez, /N CS RER R I R,
JRELH B 2 A A R SRS KA I S A
NEAMIMERS RS, HARAR L RS RLR, B AE S U5 fiF,
ST REE 7, R H R R O T A
PRI g HATE SRR IR CS (1 A 945 R
T, BARESFR CS A TR SRR 1B 1 AR 3P 1
Y LA Gt DLARE . RIUE, AHFE SR RN R 4 1
CS PG M N B W R B FE R T B s ), B
AR 4T BB R KB R N FH ST SR LS SR

1 MR5ERE

L1 IR

ACHIEGE BT IR I 9T PG 22 11 S 38 I 1) 0 3K S B
A RAF, SR RFELR YRS 2 ZE 5 oAt
(LS TACUC-20190901-03).
1.2 RAFIENEE

AN FRRRECE Z (4 F A 1000~5000 Da) . KA4Fi
FREH 2 (43 FHE>20000 Da)(F ik 95%, PU)IIEARHEAY
BHEARRA R, A HER K (LARFFEZO A FRA A, WA
(PRI RO R A L ETR); CS. 1T B 52 [ (collagen
type-11, COL-1I). H Ui/ %-17 (interleukin-17, IL-17), &
[ 4 R E FI#-3 (matrix metalloproteinase-3, MMP-3)fiEk
22 4 532 W B 57 0 52 (enzyme-linked immunosorbnent assay,
ELISA)il & ( B WA MR AT B |l; &5 5N
i JoK ZBEGT AL, E 254 AL A BR 2wl ) fE
g — 2[5 (diethyl pyrocarbonate, DEPC)/K (Jb 51 R F B
AR\ F]); PrimeScript™ RT reagent Kit with gDNA Eraser
(Perfect Real Time). TB Green® Premix Ex Taq™ II (Tl
RNaseH Plus) ., & RNA #£H(5(total RNA extraction reagent,
RNAiso Plus)[E H EAYHEARALR)ARAR], kM

R — (ethylenediaminetetraacetic acid disodium salt,
EDTA 2Na)(ZlifE =99%, & IEHEA YR A RITEA
Fl); 4% TR | BERR L 2% i (phosphate buffered saline,
PBS)(J M ZE E A MR A FRTTAT A v, IR AR R YW [V A%
¥ B4 B 2% (Sigma Aldrich)/A w1 HR4r Ye il (A AR 6 4=
PR A BT AL A H)); Trizol (38 H FRER KR BHE AR .

2-16R 3 V8 U B9 O AL G R P R 150 25 A BR A ) );
SPX-150B-Z A= b $5 7% i ( 1 g 1R 5200 A BR 2% A );
MIX-1500 L H2 #% 3% #% (Bt MoK B2 A R ) );
Infinite” 200 PRO 4> [ SR (i 5 BRIl AT B BT 2
F]); NanoPhotometer N60 #7436 6 B [ B (db D)
[ bR 52 5% A R Al ]; C1000 Touch B4 M4 =X | I
(polymerase chain reaction, PCR)({A1 SR A= fir B 2% 7= i A FR
N T]); QS3 96W SZH % E i PCR X (36 E IR KA /R B
Heovwl); tik-2016 F4t U R HLAEE SRR A D), IT-128
H KL R AR FAHBRA A, BMI-A 41213
CHMIZB X AP B %)), PHY - FRZH SRS (5 M
P TR PR H]); Primo Star A= 8y i3 (1 [
Carl Zeiss AG A H]).
1.3 RET5E
1.3.1 RX¥EoafesbsE

50 H PRI AH T A 3 7 W fa R PG 22 ik G, 3 PR
7% 3 d KNSR 5 4, B 10 B, A5k E AT g
(CON 4l), KAFIEHFREMABH A1), K4rFkER=E 0
HR4L(BL 41). /MrFIEF FIE4L(SH 41) . /N5l
ZH(SL 41). CON 417 B A= FREh K, HAAR 00 40 43 )
0.170 g/kg .0.085 g/kg K43+ CS F10.170 g/kg.0.085 g/kg
BN CS, IERIRIGH 7 do BRI E] AR A A 3R 2R
Beliwr, HEHKETROK.
132 #HF7ERLHATHLE

BT R E | A M 25 Y 4 ¥R (Food and Drug
Administration, FDAYAT 30, 2 BRIy KRR
(body surface area, BSA, HAf; m?)IIATE (kg), RV T
Km B0 kg/m® SEATH640 . shPik R 2% k&>
B, sh¥rro5R) i (me/ke )= A B3 (mg/kg ) x A1
Km/shii Km. M4 AR FIR(3.6 g/d) 2 Fa ik kR A
Wi, CS e IE & 7l & AR &40 0.170 g/kg.
0.085 g/kg, T H 42y HiFRE, ZEIM/KIEE CS IGHEB 42,
133 #Hemif

ST EHMEBAZ)E 0.5, 1.0, 2.0, 40, 8.0h, %
25 20 2H G B2 i KR I3 43 18 1ML v, DA A4 I I SR
HEHEE A 7 d R HIEREGEHCR M4 8 LI,
BUG BT BT 4% 2 B REREE, Hok 5 g
KATHRB AL, BT WA TR, -80 °CHRAT
1.3.4 ik Bk B 402840 £ 35 AR 2

B B F KL, 4 °C. 3500 r/min £5.0> 10 min J5
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e, HG & E IR 30 min f5, TR HHRIK
A FRUESFLINA 50 pL AS R REAR BE bR vt s 28 F%)
HESLANA 50w ARTE b /A St A BB, AR FLAILA 50 w170
Feiho BEJG&FLIIA 50 uL A E AR TARR, RS A
BLIEHRIE, 37 °CHFE 30 min, PEMR)S, BFLAIA 50 uL ok
IR B ) B AL W (horseradish peroxidase, HRP) TAE#,
TR T 37 °CHEE 30 min FUEHL . MR HALINA A A
FUR A B & 50 uL, 37 °CHE'EN 10 min, f /5 HEfLIMA
50 pL 2 11, 450 nm P | 10 min NI E O (R (DAZS 1
FLIRZE) ARSI S v 55 % 1, OD {E 2 bRl 2R, 1153
Mi&H €S, COL-II, IL-17. MMP-3 & &,

FREGE 5 W HCE AL AL, 1.9 (V) HGnA
1xPBS il 4L L1513, 4 °C. 3000 t/min B5.0> 10 min, H
VEW, AR BRI E 7 AR I O B 8P CS
COL-I, IL-17. MMP-3 % & .

135 MXTREHIAM-FLFE

I 4% 2 B W [ 2 I I SC T 2, 10% 2 &
Z 1 (ethylenediaminetetraacetic acid, EDTA)I 55 I 55 5
T4 A W50 R, 9F 2F 47 95 R A -t 41 (hematoxylin-eosin
staining, HE)Ye 8, WA HCH HLUL S5 .

13.6 T & 5% JR A Bk KRR A )

PR 50 mg B LU AR, 2248 Z MR A
HEATVR RO, KRB HZU R IR 2T 1 mL RNAiso Plus
B, SR A A R B B R B B 2H 40 i L RNA,
B Ay Ot IR AL RNA (4l B fvk . H TR
PrimeScript™ RT reagent Kit with gDNA Eraser (Perfect
Real Time) it # & Ui 1 45 & B H #b i 5 4% Bl A% R

el = Mo

(complementary deoxyribonucleic acid, cDNAWRAR , & 1 5K

B 2R & i 5% 2 S W (quantitative real time polymerase chain
reaction, qQPCR) W /& % & TB Green® Premix Ex Taq™ II
(2x)5uL, b FiE5I1#4 0.4 L, ROX Reference Dye (50x)
0.2 pL, ddH,0 3 pL, cDNA B 1 pL o SO #5484 95 °C 5 min;
95 °C 5's; 60 °C 30 s, 40 XAEFF; 60 °C 1 min, LA g-MlahiE
(beta-actin, f-actiny’HINZ:, SI¥FFHUIER 1 iR, EEGE
{H A% HERZ BR (messenger RNA, mRNA)AHN ik B A A
TL(D)~@3):
ACH(FEA)=Ct( HF7 2R )-Ct (N S H) 1
AACt=ACt(SEF 4 )-ACtC IR 4 ) )
FAR S AR RS 3 3 k=204 3)
o Ct AP HEE$ (cycle threshold),

1.4 BUELIE

AR 2/ EE 3 IR, 1 ELISAcale #F47314E,
ERRIZE T logistic HZR(MUZ%0); 8 SPSS 26.0 i#17
MSTREA ¢ #3653, K GraphPad Prism 9.5 4834k
T4, LI P<0.05F/RZERBE, P<0.01 FRERREE.

2 HRED

2.1 CSEBRHBREREAMIRIIER

W 4 245 R R 1A A L R CS 9K, AT
DL HLBORN [F 53 F s AN R A 2505 CS WA I A 1
. il 1 iR, CSHEBAZE, A7 E4 CS WS
JA 2y 2 h ik Bl R, W& TR, A 8hZ)h
B ACIER W, i 2 vk B - Rl 2R AT A 2 shoe s, 3R
B CS REfS 24 15 B W AL, FAA TR R Py ]
AR 253 J1 24 R

#*1 qPCR3|#)
Table 1 qPCR primers
LR A R S1YFE(5"-3") P fop
Bactin F: CAGATGTGGATCAGCAAGCAGGAG 117
R: TAGGTTTCGTCGAGAGAGGGTGTC
F: CCACCGTGCCCAAGAAGAACTG
coL241 R: GAAGCCGCCGTTGATGGTCTC 86
COL9AI F: AAGGGTGAAGAGGGTGACCAAGG 99
R: GTCTCCAACTACGCCAGTGATGC
MMP-1 F: TGGCTCAGTTCGTCCTCACTCC 101
R: CACATCTGCCCTTGACAGGTCTG
MMP-3 F: CCCAGTCTACAACGCCTTCACAG 133
R: AGGGACAGGTTCCATAGGCACTC
TIMP-1 F: CGGAACGGGCTCTTGCACATC 08
R: GCAGCGTAGGTCTTGGTGAAGC
F: CATGCTCTCCAACTTCGGCTACC
TIMP-3 R: GGCGTTGATGGTCGTCTTGTCC 124
FGF-2 F: AGGACCCCAAGCGGCTGTAC 102
R: TGATGTGTGGGTCGCTCTTCTCC
1117 F: GGGCTGTGTCAATGCTGAAGGG 30

R: TGCGTAGGACCAGGATCTCTTGC

e BRI 1A ol 4% [collagen alpha 1 (II) chain, COL241]; JEJEE A IX % al 4 (collagen type IX alpha 1 chain, COL9AT); F&Jfi4:JE &
/-1 (matrix metalloproteinase-1, MMP-1); #1214 J& 2 F Bl B F--1 (tissue inhibitor of metalloproteinases-1, TIMP-1); 424 JE &
it Uil (Kl F--3 (tissue inhibitor of metalloproteinases-3, TIMP-3); W4T 44 i A= K K7 2 (fibroblast growth factor-2, FGF-2),



BROBE, S NIRRT RN B R 3R A R MACSOR B HERT T 5 1 3 B 1) R 125

555 W
—— CON
12F
—4— BH
ok v BL
E o SH
&
< gF - SL
)
®
i i
=6
N s
0 2 4 6 8 10

[ a]/h

1 CS PR 4524 7 G L 7 HF A9 B -k ] i 2%
Fig.l Concentration-time curve of CS in rabbit serum after oral
administration

22 FHEHRAT d BEMRFEHAEE. MWFMXTH
HEHLR CS SENEMNHT

X H B R PR AL S W AR K B AR AR,
Kl 2a ]Hl, 5 CON 4k, F£4FHHIETLHE
E57, BHARRSFR CS TR LAEMEM. i, &%
4L CS & 5k (A 2b) 5T HE 41481 CS S (& 2008
FHe, Bl —aFEZ EIEFEREE CS FRKE. 5

a 003p b
i 0.02F T ol
2n o
m §4-
go.m- =
(/)2-
O
puid
0 =)

CON BH BL SH SL
2853

CONBH BL SH SL

CON ZHAf L, SH LM CS & w2 FH & (P<0.01), BH
1A SL AL CS & & W35 T+ (P<0.05); BH 4. SH 41
T IE A CS & R T+ 75 (P<0.01), SL 41 X5 s
M2 CS i BT (P<0.05), H SH 4¥tk BH 47+
WL AERRM, /N CS BEA ROE AL i & 51Kk
HHH CS Erit, BRI ER.

23 AR TFE CS MREBIXTREBARAKSEN
EEI N A

CS JZHH IR MR A G IY, A TSN B R K
B ZR A N R A0 B I R EE R BT 19 JsUR R,
e BT R A G S A o DR IZ T A A 2 R,
RCE ST, R ECR ) R T RE ) BB S 8 20
RSl EmE RN I 3 AT, AU T R A 58
H, RMpCE 2 EVIECE, RWHEDLHE, Hrh CON 41#k
B2 e, BRI BHAL, BLA, SH
A SL HIRIZ AN/, A A, TRIZARECK, HE51
BT, SRR R, PR RS AT LR A SR U A A
AMLSS A B TE W, POE A AT A, B A JC LA A
Mz, R UL R SRR, R AN IR T S 4T G LR A
B, JaTRes CS S IRZ BB A& MR R, 1
R Dt A4 S A TG 8 A PRI R G

*

C
. EEES

el
1

(=2}
T

w
T

BB CSIR AU /(ng/mL)

S

CON BH BL SH SL

il iRl

T * RN 2257 B3 (P<0.05); **F /R 22 50 B 35 (P<0.01); ***3K/R 22 R0l B 3 (P<0.001), & 4~6,
K2 CSELAZY Td RN FYAME®@). ML CS &HO)AR AR CS & it (o) 5
Fig.2 Effects of continuous administration of CS for 7 d on average daily weight gain (a), serum CS content (b) and articular cartilage tissue
CS content (c) in rabbits

CON BH ~ BL SH SL

R %
. y f

AL x20; B. x100,
B3 T iE 44 HE et i

Fig.3 HE stained section of rabbit knee cartilage tissue
24 EHUEH 7 d FXRMFE COL-IL IL-17,
MMP-3 & EHIF M 5317

JIE D 2 1 A2 E 2 D B 2 T ) A7 AR AR

FEHEA AN R, R IR 3 ARk o-fE AH T4 58 1Y)
—WEUE S AL AL B, R Ak EE R L A EE AT A S IR K
(ollagen tripeptide, CTP)!"™], 3 T i 52K (7645 4141 P i
SREE, AT AR e . S RN g
K IR, COL-ITREA i T~ 2 B 1w B 240 B 43 Ak A B 240 i 3
B TL-17 J—Fh F B A SAE IR S AN N -, 8 ad 5 S A
e Fr RAEANMIN T . LI R MMPs ()77 A0k & 45 H o)
REY. Hi&l 4 AT, 5 CON ZHAH L, 4% CS H¥fE ¥R
&M COL-IE (K 4a, P<0.05), H SH 45,
W 5 F#AR BL 41, SH 4, SL 2135 1L-17 & £ (P<0.01),
AR BH 4134 1L-17 & 58(P<0.05, &l 4b); & F#AIK
BL 4. SL 2 MMP-3 i35 (& 4c, P<0.05). CS AR
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3 * 3

g 80T 2 20
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g g

% 60 s g 15F

5 40 = 10

HE( X 1=

= 20 = @

= - [ o -

o = S 3

g~ g

g CONBH BL SH SL 0 CON BH BL SH SL é 0 CONBH BL SH SL

4151
B4 s

ik 51

4525 7 d J5RHRILTE COL-II (a). IL-17 (b). MMP-3 (c)& B4

Fig.4 Effects of continuous administration for 7 d on the content of COL-II (a), IL-17 (b), MMP-3 (c) in rabbits serum

7% COL-IIE &, FR{% IL-17. MMP-3 7, #£BH#E
1E M B A RS A, A AL S ek 11 A
JeE T A L B IR R B R IR AT 6

25 EERH T d RMBRREZEENRXATREHEHSA
COL-II, IL-17, MMP- 3";3 AR

COL-TT/ 3B 41 40355 WA 356 o o 9 2 AR R 43,
BT ERCE HJIHEZFJ\’ DXL B B (AR ) %, T3 o B
Tl 70 EEL i (14 2 11 SR A B K R T SR SRR B I S AT 2
FHES, A ST 1T B IR 1 4 e e A Qs 35 L mT
REPECE KT R I KA KR MMPs BR5) ECM 2514
S PR TSRO, $ AR KR4y, MMP-1 7]
Rifr 1. 10 AN TN 2410 5T R 2R (1, MMP-3 1T B A LT f
0 2B T, KO 55 O Bl R R BE BOE LY, BEL BT
IL-17 SEERERIH MMP-3 (9335, A RS HCE 40,
B 1E R AR i S Al 5 CON éﬁffﬁtt, £ CS 4
HIREME IR AT BE A8 COL-TI(A Sa)iy i, H. SH éﬂ%
B FTHP<0.05); BH 4. BL 41X #0E fﬁ%‘% IL-17 &
(& 5bytk B 3 MK (P<0.01), SL 2H & #4115 (P<0.05); BH
2. BL 4. SH 41X B 441 MMP-3 5 & (P<0. 01)$&ﬁ
FEAR, SL 20 MMP-3 %548 (P<0.05, I8 5¢) R EH AL, 45501
FHA, CS AT LA ZOE B 414 COL-II& &, BEAIK IL-17.

N
1

skokok

w
T

—_
T

BB A 21 COL-TR vk B /(ng/mL)
B AL 17 R e  (ng/L)
3]

k3

MMP-3 &8, DA F4E 00 G 35 0B B AP 41

26 AEIDF=E CS WREXTREBHABEER
mRNA FRiAK RS0G5 47

R AE M & T B2 9% T 5 8 % % (reactive  oxygen
species, ROS), 1% (reactive nitrogen species, RNS)HI %
O 200 DR, SRR AR 43 WAt B 1) MM, 3K
BB T R SR SRy T R AN A B 5 5
151(90%) A i 2 1, A R T 26 B 200 M 24 P 30 R R,
SEBUHE | KRR R R (1937 B R A PO FGF-2 mfsi ik i
LFYEA A KK F-32 44 1/2 (fibroblast growth factor receptor
1/2, FGFR1/2)iii% 24 24530 AL 2 1t 20 L A -5 15 38
53 (mitogen-activated protein kinase/extracellular
signal-regulated kinase, MAPK/ERK )& J% IR IS ML LAY 3-8
T}/ 45 18 B 15 5 (phosphoinositide 3-kinase/protein kinase
B signaling, PI3K/Akt)If %, Hl¥KIE 785 T 40 o bg e, 15
BCE SR T Sox 9 (M RIFGAR, thIEl 6 A, 5 CON
ZHARLE, SH 2H MMP-1(/& 6a) . IL-17(F% 6g) mRNA Fik/KF
¥ i FFEAR(P<0.05), MMP-3(18 6b) mRNA Fik/K AR B2
BRI (P<0.01), COL241(/& 6e). FGF-2(F 6h) mRNA #ik7k
S B3 T (P<0.01), COL9A T 6f) mRNA FEik K F
B2 THE (P<0.05), TIMP-1( 6¢)*5 4 20 TIMP-3(1& 6d)

0 0
CONBH BL SH SL CONBH BL SH SL 5 OTCONBH BL SH SL
Hr
25 2057 Ry 205
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Fig.5 Effects of continuous administration for 7 d on the content of COL-II (a), IL-17 (b), MMP-3 (c) in rabbit articular cartilage tissue
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