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Protection of glucosamine sulphate against knee osteoarthritis in rabbit

WEI Jian, ZHOU Jian-fei, HONG Ding-gang
Department of Orthopaedics No. 1 Room, Liuzhou Traditional Chinese Medical Hospital, Liuzhou 545001, China

Abstract: Objective To study protective effects of glucosamine sulphate against knee osteoarthritis in rabbit and explore its
mechanism. Methods Rabbits were randomly divided into control group, model group, and glucosamine sulphate (63, 125, and 250
mg/kg) groups, and each group had eight rabbits. Right knee Hulth procedure was used to establish osteoarthritis models. The volume
was 5 mL/kg, the treatment were carried out once daily, and lasted for 40 d. Body weight changes were observed, and joint mobility
in rabbits were calculated. Gross tissue of rabbits with osteoarthritis was observed under naked eye and microscope. Cartilage tissue
structure, cell number, toluidine blue staining, and the tidal line integrity were observed after He and toluidine blue staining, and
Mankin's scores were compared. Pathological changes of synovial tissue and scores were compared. SOD activity in red blood cells
of rabbits was determined by pyrogallol method. Results Compare with treatment before giving medicine, body weight changes in
glucosamine sulphate group were increased, but the difference was not statistically significant. Compare with model group, joint
mobility of rabbits in the glucosamine sulphate groups were significantly increased, especially glucosamine sulphate 250 mg/kg group
(P < 0.05); The gross score of arthritis cartilage were significantly decreased with a certain dose-effect relationship (P < 0.01);
Cartilage tissue structure, cell number, toluidine blue staining, and the tidal line integrity in Mankin's scores had a certain degree of
improvement (P < 0.05, 0.01); Synovial tissue scores were significantly decreased, especially glucosamine sulphate 125 and 250
mg/kg group (P < 0.05, 0.01); And SOD activity in red blood cells were significantly increased, especially glucosamine sulphate 250

mg/kg group (P < 0.05). Conclusion Glucosamine sulphate has protection against knee osteoarthritis in rabbit in dose-dependent manner,
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which may be related to reducing chronic inflammation of synovial membrane, and improvement of SOD activity in red blood cells.

Key words: glucosamine sulphate; osteoarthritis; Mankin’s score; SOD

R R N WL O e, L
BT h B0 AT B 5 R R R 2 o PR A T
A, A FEOCNRE SR RERRERT . BRIR
I T SRR L IR Gy, AR
FIATHLUh B AT Z R BRI . BRIR L 4T b
B IR 2 5, LA, 1 P R A
DA SZ KINE FH 25y s 2, BRRE W) % A
AT WL 2 I A IR, A A PR 2 A
IR, IS 205 8E O 2GR R R T 80R . ARs
BOMIF I T S A A BB R X St S8  A IR 52
R I RIGTT R R 24t 5%

1 RTINS
1.1 Y55

R I AR IR E O AR AT BR A
AP, TR 99%, LS 20120324 fift iR S I
A B e th 2 /R =2 R ) AR, R A Y] ),
kg 0.25 g/bl (DIRIRE LM AT, =ik
090797, I I BT 1% TR e . ALY
B (SOD) &k F i e A TR B 2
H PN, RS 20131211, AR A A4
Mrali
1.2 48§

UV-1601 7366 (CHARSERRD, HA
Olympus fif il 21U KOG 2E BEE (H A Olympus
NGNS
1.3 ¥

R E R e 48 2, AR 2.0~3.0 kg,
MEREHE T, th) PR R =S P s e o gt sk
B P VFATIE SCXK. (BE) 2014-0001, SE865)
YA FHVFATE SYXK (BE) 2014-0003
2 XWAHE
2.1 FIEWHEMYHE

MR SCHRARIED, i R IL AT LDso
KNy 8.0 ghkg, 12 MHKWIEN 2.7 g/kg K WA
RN, fEARSMRSG T, o2 A 7R 2
BNIRE S OG0 B s 2R, A IR B = (R B
AARAMRIG o1, 5 M 2 A QU TR B R I i
1 R 2 R 80 2 o) 3 i L 2O BEE 1K) 100~200 £ 0 1%
SEEG R, EIE A PR IR Hh g 25 =4 Ak 63,
125,250 mg/kg, it PR 2 55 il 2 Ml e 28 4 250 mg/kg,

TR R K H & (25 mg/kg) 19 2.5, 5.
10, 10 1%,

KERAEF R xR AL, R, iR
IR ILHE (250 mg/kg) AN LA 4 it
63, 125. 250 mg/kg 41, H4l 8 H.
2.2 HEERGHE

28 Hulth SCERTVEN, FETCHEAAE T ip 4%I%
ELEE 240 0.8 mL/kg (32 mg/kg), AMHEEE ),
ERIROCTT, VI N OBt T S A2 SCRAE, V)
BRI A8 ARG N RE IR K& % 4 )7 U/
M, 1 kid, #4:3d.
23 B7h

RIGE 1 RIFUWRSG 2, SH AN 2R
M 5 mL/kg, WAL TERBNZEK, 1R/Ad, &
440 d, FERIGEZPATAE 0.5~1.0 he RIRGH )
2 12h.
24 FYARETHUE

KRIGE 1 RITURS 2, &R E Sk i,
MELE I TR AR, JE ISR 27 .
25 XTEMENITE

B2 A 45 D00 S5 R 000 JRR 51 e RS i A7
FE, vHEOCTIESNE .
2.6 BRERTIREXMAYIE

DL SR FE LA R BN, 3B JE VI3 06T,
IR FIF AR S Ak S S5 s ki R i . iy
KRG SCRIE FRAEP 2y, Horp 0 20 B
FaH BgiE Ao EWR; 1 49 REE
RN s 2 40 FRE7 e, I/ Z4EdOR
A5 357 B WA AR 4 7 BEIPEA4E
HORAZ, PR3 N Ah R A E A
27 KT BMBEAETUE

FIEAE 3 mm [5H % 76 B AR DG a2 U
B SRR R, FEUIRR N DG B ST DG R
B AL M I 3 mm X 3 mm, B 10% 7k PR
W [ e K. B A
BT RINYI A, 4734 HE FIH KL e (a,
SERWORNIRE )R GE PSR A1 S5 M. Al
JHO B ER:  FP R e (0 RN 2 52 38, IT4% Mankin’s
PP brdl st HOB AR R FEREA TP R 4 4
045: 1B 143 HEPUZEL, BERA45r; 2 47

Ak
5 £h

Nk



LR RS

Drugs & Clinic

F3E F8H 201648 A <1131 -

HEHIWTRARN], JZREEEL: 3 40 PPE L. 40
MR 040 IEW; 170 BEWA; 275 TE
WA 3 s BRI HORIGIE L th: 0 40 1B
175 BRJEREAC: 2 40 PRERRAG: 3 70 PP HFEAC:
455 AKHM. WILEENE: 04 T 15 2
JEIRs 295 B 34y A
2.8 BRELALARINERFNIF S

T ISLH Z0% JU A A HE Jeft, Jebt FALgEdL
TR I oy . PP bRE S CCIRARED,
TR TS0 B A L TR 5T 7R I A RN S P 4 R 3 A
I LA AN N E: 0 48 K
T, A 1~4 FEHRPESE, TBASORNIER, IR
ItENIE T Z56%: 1 7. RIMRAERIGE, H
Mo 1~4 EHEAIRAEL, AR EERE R, BT 865k
WA gEH R 2 70 RIS B,
AL 4~5 2, KGR, RN R B
YN 3 70 RITHKEAT, HpER>S
2, IR, WIRER R A AT 4E A 2K ]
P | (1N N PV I S 1 i oo | (AN N P O e 1
FURREFRIML KM 2 3 TAFTP R KM 3

A

Sre [RERE AL KM (TR PEGRRIE: 0
grs TR IEAE MR 1 4 185D VRik i 40
M 2R S SR A R s 2 g TR 2k
UM JRANM S RAZ AN MR s 3 A TRTOK
ELANM . S0 M B A N 3
2.9 SOD EMHERYNE

2 B G K AE R SO Ut 50 pL, 4«
SOD X & U B IR AE D B, A28 =Wkl e
SOD i1k
210 FitEHHh

P BRI LA xts #oR, 1 SPSS 19.0 # it
TGV, PR SEEeHoE R AR ¢ K05,
SR 2T VR F LR XS ¢ A6
3 KWL
31 FREL

eI R, A 2 HIEHE S JKRAET, 1
HIBEEOE, JEuChmR TR 42, Sk
FRHIIBET . S 2ynrthis, MR R Rdh 25 1k
TR N 0.14 kg i I 28 S5 26 W IR B 41 A4 I
B B RRGES, AR 55 B A A
AR AR RN, Jt DL AR R
TR 63 mg/kg WAL, HESB TG IR, I
* 1,

1 SEFEFERRANBXTRARREREN M
( x=%s)
Table 1 Effect of glucosamine sulphate on body weight
changes in rabbits with osteoarthritis ( X+ S)
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Table 2 Effect of glucosamine sulphate on joint mobility in

rabbits with osteoarthritis ( X+ S)
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Table 3 Effect of glucosamine sulphate on cartilage of knee

joint in rabbits with osteoarthritis ( x%5s)
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Fig. 1 Effect of glucosamine sulphate on gross tissue of rabbits with osteoarthritis
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Fig. 2 Effect of glucosamine sulphate on cartilage histology of rabbit with osteoarthritis



LR RS

Drugs & Clinic

E3H HsH 2016 £ 8 A * 1133 -

XA LR, AL ZE Mankin’s VE43 12 2R
iR, AR BRBUA ORI S e VR 1
SHWEA BEZESE (P<0.01), $nErEetrRH
BT ). SR LU, DR 2 Bk %
PR HE . GHEA PR R B % 5 41 Mankin P¥53
(FIZHZAGE R A0 e . I e (0 R 2 5
IIE R (P<0.05. 0.01), FFE
i PR 0 kT T W T B L S S A A B BRR 3 250 mg/kg
MAELs R A7 T S A EaE, Wk 4.
35 BRI AETME

X R R DG, AEOOE A, TR
P T 25e 8 AT 20 SR THTRDRE AN, &f i o
A, WERZ AN AP, MREE TR
M A, KRS0 s B PR 2 7 2 W e
A A O HE A AR S, PSS J2 350 29 Db 38 A 21 4
LV, TR R BE TR, A, ADVFR IR iR
T BRI ARG IR 5 63 me/kg AV AN i A=,
P J2 /D Ry 1 AR 21 R A AR, 1) SR B 78 0T
KM, R % S0 MR A AP IR £ 125
mg/kg ALK I, AMZRERE, AT E
o AR R QA AR, R i K,

DVF RGN s s SRR E R R 250 mg/kg
ARG, MZXRIERE, W NEDTER
WA A YA VAR, RGN, K, YRk
. UL 3.

PRI 2 3 B T Ay S R S (0 1 9 N
LR A LA, G A W IR R S R) 37 s e A
[ P 5 1 BT S0P 4, Bl A P 48 S Y
Jo LB L AR R £h 125 250 mg/kg 204 WA Gt
(P<<0.05. 0.01), 1F AL T I 2 Sk il 2 Wi I 3
g, i F1h%Ks.

3.6 SEFEERERILI I SOD E R

SR LR, SR HIA IR R £ 5 A 8
REAN AR L R 2L 40 i SOD ik, JtLAZd K
RN £h 250 mg/kg AI/E I & (P<<0.05),
W 6,

4 itig

At T RATI (W A A e Ar 5 NS O
KB, FEMELE AT R A LUR B E A AL
i, 3 AR e O, Sk B T H AT E P
AR I Hulth AR 775 LAY W G A 5151 i A8 X
I PO EIBIHE B A I, A AN ] 1

R4 DEFEHERBHEAINXHLREKE Mankin’s TSI ( xts)

Table 4 Effect of glucosamine sulphate on Mankin score of rabbit knee osteoarthritis ( x=s)
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Fig.3 Effect of glucosamine sulphate on pathological changes of synovial tissue of rabbits with osteoarthritis
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Table 5 Effect of amino glucose sulfate monomer on synovial score in rabbits with knee osteoarthritis ( xks)
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Table 6 Effect of glucosamine sulphate on SOD activity of red
blood cells in rabbits with osteoarthritis ( x=£s)
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