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Abstract Objective: To explore the changes of knee cartilage, and the changes of hyaluronate acid(HA) in serum
and joint synovia and HA ratio in osteoarthritis (OA) and ovariectomized rabbits. Method: Fifty six female rabbits
(Group A), 16 rabbits’ knee fixed as an OA model
(Group B),16 rabbits with ovariectomy (Group C) and 16 rabbits ovariectomy with estrogen (Group D). HA in serum

were randomly divided into four groups: 8 rabbits as control

and joint synovia were measured by radio—immunity technique at the 2nd,4th,6th,8th week after ovariectomization,
partial cartilage on internal condyle of right femur were observed by light and electron—microscopy. Result: HA of
joint synovia decreased and that of serum increased in Group B and C,there was difference compared with Group
A (P<0.05); and there was no significant change in Group D in all time points (P>0.05). Under microscope the
cartilage specimens showed that there were OA changes in Group B and C,but in Group B that was more severe
than in Group C; and in Group D that was lighter than in Group C. Conclusion:The estrogen deficiency could be
related to OA development. HA in serum and joint synovia changed, and HA ratio decreased significantly. There
could be important markers of OA and have relative value in clinic for diagnosis,prevention and treatment of OA.
Author’ s address
Huhhot, 010050
Key words

Dept. of Traditional Chinese Medicine, Affiliated Hospital,Inner Mongolia Medical College,

osteoarthritis; hyaluronic acid; estrogen; knee cartilage; joint synovia

HPE AT R (osteoarthritis, OA ) J&—F i T ol T

TE G 9CE o 400 1 i M B R T M O T
Z W T BEN AT A R 0A &M
BRI s TR, L RALFHLM, M
BRI LR — B0 25E 0A 4
BHRZ—,

EW TR (hyaluronic acid, HA) &4 B OCT 1
WA R B B i) B gy, HATSE SIS
HA 25 OA 5 728 AHXS A 57 1Y 58 1 S B 38 bR, AR
S 50 38 5 M R s BRI 4 2 W R N BREE ISR
W IR 3R KT A2 A L KOG T W HA B2 | LA
WX OA W9 2L #EAT #RF,  OA B9 0112 Wi
LWy if e BEHCHE

1 #R5HE
1.1 BRFER S Kb R

WX 50 6 A~ B HEE K H A% 56 H (R E
2.3—2.8kg (MEHTEFBEEY oA, EI] K
i O S o T G (T T 5 92 12 Wik 39 4F
FEAT A=, S 041125) ;GC-911 AL fe s 14k
7% LD4-8 BB OB (PN 57y B2 24 B B i = B A% B 2
FHEAL)
15 B I B e B R OF R4, 010050
2 SRR M B R
B A2 e WL BRI
Wi H 31 .2006-07-27




o E A R R AR 2007 4F 5 22 L5 S W)

Chinese Journal of Rehabilitation Medicine, May 2007, Vol. 22, No.5 411

1.2 Sh¥ o4l KA R il 4

56 Wb, Zead 1 A BE R SRS | BEPLSY A 4
M, AH8H MEHIEWMI.B.C.DAK 16 2.8
4R T 1 2h 75 3k i OA BB (LS A e i, I
KN MEMERAFEE),C.DAfTEEFAR, %
W E | DL 8% ks N IEIE T E R, iR
ST (15me/kg ) WLVE RN J5 8 HLTH 25 , Bl T
ARy FEREE B A S5 B Z BAENAT 3em VI 10T 525
MU FE T B ARG A UK P SR PSR R A
ZA BRI, 73 BT S5 LA A, s B U R
PR B ZEEAYIL AR A B R BRI, R EE
MEFEHERHER 20 5 U,5d,C AARGEAR MR E D
ARG S = AP G 8 R R R 2 Ik,
IR 0.5mglkg.,
1.3 IaAHila

ST ARG 24,68, FEHLAHELA H 5 H
%,B.C.D A% 10 B4, flHCH-d Je s ki 2ml ; K
Iml A BRER K FEAA R IEN, 1G3heT, &
Ml ASL 3 %k, R Il S AR R KR AT,
BT, AR B, B g RO T
T, —20°C KA PR A7 2 (B 45 SR BR I OG443
BTG AT AR B4 B A 2 ) TR A bl
HLECA 411 R ,B.C.D 4% 2 R, Silik
EL L Z 4R A A8 | 7 B ERCAT TR DG T o A R 2 B 2
2L P 5T 10% VAR R SARF 2.59% 1% —FEth
B2, JCHEARA R BARIE E 5 BB 5% R
JAS RS K, A S HE e BBEAR AR 5%
TSR LS | 194K R o 181 7 | 3 PG RG — TN B /K | E-
pon812 FLH WA
14 Gt

FRAREE LA B abrifE 22 3R, W MEARTE o=
0.05, 45 20 A [] Bsf [71) B3¢ B 41 [ ) — s i) B 4 53] ) B
27 225007, R SPSS11.0 Feit- k4,

2 HR
21 HIUBEEMEE

TeBE LR A 4L (IE % BRA) B an A HE 5 A
P, A IR A5 TR, AT U Se B 2 | AN () s [R] B T ]
2 (B LT E R G 9), B 4H (OA BEAYA )
2 JE B AN HES TG Lk i e K 4 IR ol R
JEER YAl A H kb 6 S8 8 R AR
FHRE | 21 26 A0 R B2 I o 0o 4 i 4 B k2D | )
2R AL L T oA U L A S A TR (BT 2, DL
KAL), C A (IPEIBRA )2 JH 4 AW
6 Ji 8 B AR R RGEEL A HES TE T,
BE WD LA el R 2 44 (K 3, 0T
ERANMIL ), D A (A EA) B ERT 4 AN
AW ;6.8 JH, BB A AR A A Mg B R
A A AN 2 A0 RLRA ST A0 A AR HE 51 R
BB R (40T E R AR 9)

HLBE LSS A 21, HCE 40 5 00 B R Bl DU |
MR e AL | AR T A N AR B AR R
PN AT D A 25 PR REL D P B I, A P e 8 I AT
Y5y B SR AT 2 HE AN L 55 AT E (5,
HIE R AR 9), B4l 8 JEmT, 40 AR 1
£ L % T e 8 B R SRS T 2R A B A A A5 ] — 0, &
Mg LI 2k (B 6, T B R Attt 9), C 418
JEB 3R A AN TS AR | i B0 AR P 20 A A
FROTE A 1] — )| A7 [ 4 P ol A | 2 v s TR RS
JH 3% rroR T P ST Ik | R B P D T A R (1 7,
WATE R AT 9), D 4l 8 JARE Hm vl Uik 5 £F
AEIGM IS M2 I R R R T C A (A
8, ULHTE R AAf 1L 9)

2.2 HA KillZs

221 KT HA MEL5H A B.C.DSUTE2 4,
6.8 I STl HA M EZ5 R W% 1, & 1 TR
ST [ RN B YIRS X ST HA B B

£1 XTRERHPHA MFH HA KFERMEREELE (s, wg/ml)
4151 2 4 6 8 Jil
AT HA K
A 479.68+143.42 441.21+71.96 456.82+138.57 430.78+86.94
B 41 646.60+122.397 353.97+147.14 338.01+108.577 257.83+78.20%
C 4 471.65+109.10% 458.86x117.77 382.52+76.98 305.53+91.11%
D4 463.60+£146.63% 483.04+141.76 441.36+129.66 349.12+119.28
1fiL 7 7 HA K
A4 4.54+1.37 4.71+1.12 4.32+1.19 4.23+0.67
B4l 5.26+1.20 6.35+1.83% 7.09+1.74% 9.05+2.03%
CH 4.78+0.90 4.94+0.98% 5.53+1.41% 6.04+1.60%
D4 4.47+1.60 4.59+1.28% 5.01+1.39% 5.11+1.63%
KA HA 5175 HA HAE
A4 106.78+18.62 95.74%15.66 105.64+14.58 102.25+17.75
B4 120.59+18.40 72.06+14.36% 47.44+9.80% 30.68+13.39?
C 4 98.33+15.76 92.93+17.57 72.17+18.79% 51.71+16.36%
DE 106.05+17.07 105.62+13.81 91.64+14.967 69.45+13.252

5 A dIE.DP<0.05,2P<0.01;5 B 4l 5:3)P<0.05,@P<0.01



412 o A BE A A, 2007 4F 5 22 45 58 5

Chinese Journal of Rehabilitation Medicine, May 2007, Vol. 22, No.5

M 8 JEE B AlS A 4 P<0.01,C 415 A 4l
FLEE P<0.05, #PFEMERCER GO TR HA 5 IEH# g
ZRI W ENE L,

222 I HA MESTR A B.C.D&HME2.4.6.
8 JEIHT UL HA W 45 5 UL 1, B0RH 5C 1T [ A op
HYIR G M HA 246705 8 AR B4l5 A 4tk
B P<0.01,C 45 A 41 HH P<0.05, 1 ¢ 7 i i ¢
OEELDIBR IV HA FHe SR B R A FEMERCR S i
HHA 5IEH R ER TR EFHE X,

233 X HA 5% HA B2 4 6.8 JHB,
KW HA 5109 HA HAESS R UL 1 51
T HA A 2B A3 0CT1T W HA 5% HA A2 L
W BAEH ALK 4 AR P<0.01,C 45 A4
82,6 Ji B P<0.01,D A5 A ALK 6 A B, P<
0.05,

3 it
3.1 OA BRI BERE

H A ] AN IPE OA s A5 A0 (1 5 F 7 vk K3
RO PRI i A 3 3 4% ol 45
YEJr il s FAR KW NELHFIFET OA 774,
TN B RAREAL BN AR AN T30, sh ) A &
OA, 1 €57 B, FARI b et BT
AR H R i B S E PR R X OA 3 R v A AR
2 e A S T DG T ] 8h ik T LA A i — S |
ARG SRR, s i 6 KRR fE Xk
A RAT PR AR DA X R AR AR R R R
IR R R T B 3 5—6 J8 B AT A5 F)
OA BhYRERIN | AR SIZI6 SR FH AT I OG5 i 2 A8 R
e HIE OA BEA 8 JH 5 | Y B% S i % W 2% B IE
SRR )
3.2 MEBCE RSSO

UEAESRATIE I, 3 2 IR AP A T 5 e
2TV S A LA K 0 R R 2 2 rps i R
TG G W B 32 R RUEA S A2 4 FH T 50| 40 M, ok
S RIS BETE VR 209 R ME R A
eI 2R A AN R T, BB I B R R R
Ui o k1 S A sy ST 221 I BN DS o e e
FILRVE I 5 0 38 58 m] 3 o P /AR VE T, A A
P X 2 240 M 458405, B ok X O R R T R
P2 A I A 30 X6 56 5 3005 A A P T
VFZRATRF AR SR, EELEHL D, AL
OA HUR 0 g 38 fin g HLHC AR 3 g g e s iy
L) | O 98 3 K S A A AT ol HLS A0 B R B A
TREEEER E AR,

M TEMERAE W DUEZE SR OA 1 R A TR
JEHERE . Ham S5O0 0P 55 9) B 0 f6300 6 7 DL MEV R
BRIBYT 347 il PP O e AR R R DT R
R B AR AR R R IMER R AT e
HH I BEAIS OA Sl A Y 51 4 40 1) 7™ S R

ARSI o MER DI BROP SR | AT 4 22 1 Y 1A
PIEREE | 6/ Fe v B W0 2 4% SR AIE 502« M 38 2% TR I ik
R G IR S R R R PR SN T R
FELTE PR 5T D9 ke | RO P R SR AT ARG R 5 O  E E
20 5 B O S AR AL (E s AR R B AR KRR S
R A R BE W RS T M R N DG T AR
HRRPER  JF BT Uil MM E S 0A MR E
RS YIAE G #bFEMERCR | BRI 5C B0E 1Y aR
ASFRPE GEZE OA IR TR
3.3 HA X e e

AT HA X OC BCR B E IR AR R 4
HEEAEH, OA HEBARNT  HA 78 77 N By 7= A4 Al
PR & A S R B A T B R B ARNY ) Mani-
court SEUB) 1) 52 06 25 J R WY . U)W 32 40 1Y JE OGS
RIS LB, SR AE U E XA HA & = S ik
TPk R 3R s DX R AR BRI 20 4F
Bl HA Fe 5 BB R I 7 3 i ST R O IR
KL HA & i BRI K 5 W T OA A9 I IR B
5%, HETCIESE0> 0A BAE T Y HA WRE
O3 F i R AR T IR R G N T S B R
BT E MR IR OA BRE I SRR | TR
O R S S Il A s Atk L3 W) Jo R M 1Y) 431
B A ) AR 1R A O A BRI

FATE X HA BRI &I, K8 Gk
W HA 7K -8 0E % B 8 F B (P<0.05) , Il 7 HA A
LTt S E Ay DL SR HA K
AR OA KA & RSN SR UE B TL-1 AT 4l
HA & B, Silva SEM7R % 30 B 51 5 AT 5 350 1
KB OA BRI R ZELH 4 TL-1 PP A B £ | i
L1 BEW/D 0T 3w h A 1 2 W RS B i 5 1, 3B
REVE 4 Jm 25 1 g 1 I8 I RURE TR, o BOHE ot A e | %K
HARAR | RIRZEAF SR RT-CPR 75X K ¥k
WA IL-1BmRNA KB A #4720 & i
1, R UIE R IL-1p RN N, P MER XS
IL-1B WY FRIXAIHIVE it | 25 385 Bl R
KT | AT R X i L 5% M 20 it R F- 40 1.1 PGE,
TNF—cu %5 19 400 1 1 FH 080553 |, 3 2k — o 5 22 41 i 1)
F-HI/E R 0 B4 A R JF Al 48 i ™ A R S AR 43
T HA, MK T 52 HA W68 B &, ol 3 2 ik B 4
T 22 it ARG I | S0 OG5 HA FR AR 1ML



o E A R R AR 2007 4F 5 22 L5 S W)

Chinese Journal of Rehabilitation Medicine, May 2007, Vol. 22, No.5 413

HA Fh5, AR SZH 6 5 HA FIALTE HA I 3iE
ST BT,

SRATI T HA 3 3E Ao B Y bk A A AR
JEL IR AIG IR | P8 N R 20 B SR B . D&Y HA
A 2 | G AS HA SEBG I % HA & it
ZHTLATE OA RS0 T, 5 56 3R AR i
S LA IR SO A5 AH G (HLIILYE HA & 5 /Y
AL LT SZ R DD RE A R 25 W PR |
B[] K3z 3 45 0l DR 38 A sz e, 0 BH S A I i
HA I REAR A b S B OA FS A8 T2 BE ) A S 5
KO EYVIBRALE 6 J 8 JH I 4T HA 51
H HA HEHA B3 R, XS EE4 HA i TR
TOA B G AN FE I R AL B AR AE 8 JEI A PRl T
W INTE HA 51EH Wi F 25, (HH HA
FLfETE 6 A 5 IEH R e A B & E2ER . XE IR
SR G e B OA BB LT HA VR B #IE A B
FTHE, W HA VRN, I HA 5T
HA HCAE A 5 A i T Iy HA B 2R T
H i HA KT 5 690 i HA KPR IR AR G |
L, 97 HA 51035 HA FO(E S M HA 6E
U D S e L OA B SRR B | Il K B DR HA
FUABLAE SR S e O A 7 28 AH G 20 37 1) 9 14 S L A6 A

AT KRB, O E A e 2 FA Y O )
HA KF-B B TH & 285 B F e, X5 OA ' HA
A D R SR AN 1) 3t 3l W RN AR AT 2P |
AR AU E AU R 0 A — R R &
PR A P i P R — ) e R
PR R A AR TE I 2 L IR IR BRAS £ A F
G T8 ST P & 2 0 R 01 B BE  HA 1A B
T BB R A A0 A B R — AL A
B HA 7 FEBIEFR, SHARSEAZHER
AU HA ThE AR R 5 il A K 35 B 5 7R il
TG PRGN HA (R 43 i 5 0 AL AT A% 1 R R
BTN HA AKOE TR, 5346, T i sl nl v B 4%
PRSI, B 22 2 11 A g 4 190 Pl 5 R 28 A 4 i
K -4 | AT i SO E 53 i 2R 1 20, B 1 2 W R
JEARRET S HA 456 Wmifli HA B2 ) Dk Jor 5
FT I AERFTE T5 05 0 2R Z IR P, iR
Ty IS e — e Ay FRATIN R, DG [ e 20 2 A 5¢
T HA ACEI R TS, 2 S S A R A Y
LI,

4 %Kit
W VR B80S SR R A R TR A L MEROR

IR BREESE OA R AR — BN 2 e R A
IFITRERELE OA MRS K, A OA fE N —Fi £
DR BT B B, R KT A A 3 1 5 A2
KRR ER & H BTTERR 2 W Lk A — 5 1
B EE, I e T 48 28 )5 ok SG1 I HA
S g HA HAE AT REME D OA 530132 W g o e 0
IRz —,

S % CHk

[1]  Swoboda B.Epidemiological arthrosis research [J]. Orthopade,
2001,30(11):834.

[2] Goldberg RL,Huff JP,Lenz ME, et al. Elevated plasma level of
hyaluronate in patients with osteoarthritis and rheumatoid
arthritis[J]. Arthritis Rheum,1991,34(7):799—807.

[3] TEF AR, LI Z, WM AT OC T 5 Sh W AL v i Ny R B R P R
1EH,1998,10(3):39—40.

[4] Vide man T. Experimental osteoarthritis in the rabbit compari-
son of different periods repeated immobilization [J]. Actr Orthop
Scand, 1982,53:339.

[5] Nasalzky E,Schwarlz Z,Soskolne WA et al. Evidence for rece-
plors specific for 17 bate —estradiol and testosterone in chon-
drocyte cultures[]J]. Connect Tissue Res,1994,30:277—294.

[6] Evans RM. The steroid and thyrcid hormone receptor super-
family[J]. Science,1988,240:889—895.

[7]  SRHEZ. PR RO R T O A B BB A 1 G &R [J].
[ 41 2 4% - P 430 4 430, 2003 ,23(2):98—100.

[8] Zhang Y,Xu L,Nevitt MC,et al. Comparison of the prevalence
of knee osteoarthritis between the elderly Chinese population in
Beijing and White in the United States. The Beijing Os-
teoarthritis Study[J]. Arthritis Rheum,2001,44:2065—2071.

[9] Ham KD,Loeser RF,Lindgren BR,et al. Effects of long-term
estrogen replacement therapy on osteoarthritis severity in-
cynomolgus monkeys [J]. Arthritis Rheum,2002,46 (7):1956—
1964.

[10] Jahn M,Baynes JW,Spiteller G. The reaction of hyaluroni-
cacid and its m onomers,glucuronic acid and N- acetylglu—
cosamine ,with reactive oxygen species [J]. Carbohydr Res,
1999,321(3— 4):228.

[11]  Manicourt DH,Pita JC. Progressive depletion of hyaluronic
acid in early experimental osteoarthritis in dogs [J]. Arthritis
rheum, 1988 ,31:538—544.

[12] McCarty MF. Enhanced synovial production of hyaluronic acid
may explain rapid clinical response to high—dose glucosamine
in osteoarthritis[J]. Med Hypothses,1998,50:507—510.

[13]  Frizziero L,Govoni E,Bacchini P. Intra —articular hyaluronic
acid in the treatment of osteoarthritis of the knee: clinical
and morphological study [J]. Clin Exp Rheumatol,1998,16:
441—449.

[14] Silva JA,Colville- Nash P,Spector TD,et al. Inflammation—in-
duced cartilage degradation in female rodents [J]. Protective
role of sex hormoes Arthritis Rheuma, 1993,36(7):1007.

[15] RO REZ PRSP 45, M 20 B I OG  1i i v
Ja EE P B G AL AU ) A AN 2R - 1BmRNA K Ik 5
W), AR PR AR 2003, 83(6):498—503.

(6] S, Tl HRESE 25 B 5 46 1 L5 K Wi W I
2 IR AR[T]. Th AR XU 22 35, 1998 ,2(1):25.

[17] BRim Wl B8 260 S50 WL ARG ERAEY T
FMLAL R AR RREE 2001 ,412—420.



