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Effects of Plumbago zeylanica Analgesic Spray on Cartilage
Histopathology of Rabbit Knee Osteoarthritis and the
Expression of TNF-«,IL-6 , MDA and SOD
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Abstract : The purpose of this study was to observe the effect of Plumbago zeylanica analgesic spray (PZAS) on the mor-
phological changes of artieular cartilage and the expression of inflammatory cytokines and free radicals by using the New
Zealand rabbit model of knee osteoarthritis, and to explore the effect of P. zeylanica and its new external method on osteo-
arthritis jand hence to provide the corresponding pharmacodynamic basis for clinical application. After the successful
model of the knee cavity injection of papain,the rabbits were randomly divided into normal control group,model group,
voltaren ( diclofenae-diethylamine) emulgel group, P. zeylanica spray group with high dosage (2 mg/mL) ,medium dos-
age (1 mg/mL) and low dosage (0.5 mg/mL). After 6 weeks of drug delivery,the content of serum TNF-a and IL-6
was ‘determined by Elisa,and the articular synovial tissue homogenate was used as MDA ( Malondialdehyde , TBA meth-
od) " and increased SOD ( Superoxide dismutase , Hydroxylamine method) , the tibial plateau articular cartilage was pre-
pared by paraffin section,and HE staining and toluidine blue staining were observed using Mankin’ s standard. The re-
sults showed that the analgesic aerosol spray can effectively reduce the inflammatory factor TNF-o and IL-6 value (P <
0.05) in the model of knee arthritis in New Zealand rabbits, effectively reduce the value of MDA and increased SOD
value (P <0.05) in the synovial membrane ;the mean arthritis index was effectively reduced (P <0.05) ;The high and
medium dosage groups were better than the voltaren emulgel group in the cartilage structure, chondrocyte , toluidine blue

staining and the integrity of the tidal line (P <0.01 or P <0.05). It is suggested that P. zeylanica analgesic spray can

effectively inhibit the development of osteoarthritis , improve the
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# WAFMEH E-mail ; dgcailimin@ 163. com flammatory factors, also can resist oxidation, and thus play a

pathological morphology of articular cartilage, and inhibit in-
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therapeutic role.
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Fig. 1 Contrast observation and enlargement of the double knees after modeling
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Fig.2 Comparison of mean arthritis index in each group
T AP IR w5 R b R 4L S IR AL, T P <
0.05," * P <0.01; 5HIRIL L, 7P <0.05," P <0.01; 5kl

el E, * P <0.05, % P<0.01

Note ; Compared with normal control group,* P <0.05,"* P <
0. 01 ; Compared with model group, *P <0.05,* P <0. 01 ; Compared
with voltaren emulgel group, ¥ P <0.05, %% P <0.01

T WA BT CANE 1 iR ) 50T RSB
IER A 2E 7 B % (P <0.01) , @2 45 40 2
ZIETER S (P >0.05), J8Y7 5 B i
FE - ST RIGEC G oA, AR 22
BE(P<0.01), HAAElHm b ARH A 2 5
(P<0.05) (& 2,3 fiiR) . A2iAmE, &4 sh
BEARGNIARAE BRR S0 A7 B0 20 A RS
Y IEA S o
3.2 KATHWINTE TNF-o IL-6 I NLE R
ZIRIT I, A R ALY LT TNF-o fH AR, 5
BORIZA LA, 25 7 25 (P <0.05) ; 5IE# 4 b %,
T FEHEZER(P>0.05) , FILEPF IR mE55 7 45 41
bkl thig, TR FEM 2R (P >0.05) , &l &
41 R A AR B (A 4 32 1 ) .
AR B I IL-6 (B REAL, SRR thag,
ZRWH(P<0.05) ; SIEH A R, B k%R
(P>0.05), #EAIZ 5 (6P 1E 6 W55 590 4 41t
B, ZEFWE(P <0.05) ;1M 5P bk i, 22 5
e 35 (P <0.01) 5 FAAE T 1k 98 M8 25 70 45 21 5 4k fth



Vol. 29 FERLTESS : LS 1908 55 70 X R e 56 R 3 BV BB 25 S TNF-o [ TL-6 MDA . SOD (#5411 2039

MR LR, TR ZEMZ R (P >0.05)  mflEdl b FEAERREV R (R4 21 R) .

3 BB BEAILBEEFE(A) P (B) JR(C) AKX b IR 1FR

Fig. 3 Contrast observation of the knee joint after treatment with high (A) ,medium (B) and low (.C) dose of P. zeylanica analge-

sic spray
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Fig. 4 Comparison of serum TNF-a and IL-6 in each group (pg/mlL)
T FEPHIE R R b R S TE AR, TP <0.05, ¢ P <0.01; SEUMA [LAE, PP <0.05,% P <0.01; 53k fbka tkdg, * P
<0.05,%%P<0.01,
Note : Compared with normal control group, * P'<0.05, * * P'<0. 01 ; Compared with model group,*P <0.05,* P <0. 01 ; Compared with voltaren
emulgel group, ¥ P <0.05, %% P <001
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Table I Comparison of serum TNF-a and IL-6 in each group (pg/mL)

ffi' L n TNF-o IL-6
1E % 28 Normal control group 7 218.58 +60.26" 35.08 +6.50%
HiEIZH Model group 7 299.77 £111.09 * 44.26 £9.49* * %3
B Voltaren emulgel group 7 215.31 +57. 15% 32.57 £3.36™
A6 ST 1 R 855 70 5 750 F2 41 High dose group of PZAS 7 218.61 +64.90* 36.74 +3.43%
FAEST IR W5 2557 FR 37 4 Medium dose group of PZAS 7 211.58 +53.73" 36.43 £4.22*
FIAEST 1 IR W 25 (7 224 Low dose group of PZAS 7 260.70 +90. 48" 36.80 =6. 63"

T FIAEPRIRJR S35 0 b (AR AL S ER LA R, © P <0.05, " * P <0.01; SHIMAL HE, P <0.05,% P <0.01; 5k fbhal ke, P <
0.05,%%P<0.01,
Note ; Compared with normal control group, * P <0.05, * * P <0. 01 ; Compared with model group,*P <0.05,* P <0.01 ; Compared with voltaren emulgel

group, ¥ P <0.05, %% P <0.01
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Fig. 5 Comparison of MDA and SOD in synovial tissue of €ach group
SRR b IR R AL S E R ALRIEG, * P <0.05, = = P <0.01; 5AM4 A, *P<0.05,"P <0.01; 5k fbbhal gz, * P
<0.05,%%P<0.01,
Note : Compared with normal control group, * P <0.05, ** P <0. 01 ; Compared with model group,*P <0. 05, P <0. 01 ; Compared with voltaren
emulgel group, ¥ P <0.05,%% P <0.01
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Table 2 Comparison of MDA and.SOD in'synovial tissue of each group

25 MDA SOD
Group " ( nmol/mgprot ) (U/mgprot)
1F % 41 Normal control group 7 0.89 0.49* 127.17 £16.20
HIE12H Model group 7 1.79 £0.79 59.74 +5.94* *
AL Voltaren emulgel” group 7 1.13 £0.69 59.25+£7.13*
6P 13 15 25 577 3 790 42 2H. Highodose group of PZAS 7 1.08 £0.64" 60.49 +6.15 *
FIAE ST 1k R8T 25 70 Fh 70 £ 4 Medium dose group of PZAS 7 0.60 0. 48" 72.60 £11.64* **
A AE P 1E R 25 5 5 & 21 Low dose group of PZAS 7 1.12 +0.69* 71.59 £13.06 * *

T FAEPF s R rh IR 41 S IE R LML, " P <0.05, " " P <0.01; SHIMA LA, *P <0.05,% P <0.01; SHfbARl L, * P <

0.05,%*P<0.01,
Note : Compared with nermal controligroup, * P <0.05, * * P <0.01 ; Compared with model group,*P <0.05,* P <0. 01 ; Compared with voltaren emulgel

group, ¥ P<0.05, °® P <0.01
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Fig. 6 Articular cartilage observation of tibial plateau from normal control group ( A);modél group (B) , voltaren emulgel group

(C), PZAS high dosage group (D), medium dosage group (E) and low dosage group (E)*( HE staining,400 x )
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Fig. 7 Articular cartilage observation of tibial plateau from normal control group (A),model group (B),voltaren emulgel group

(C), PZAS high-desage group (D), medium dosage group (E) and low dosage group (E) (toluidine blue staining,400

x)
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Table 3  Comparison of Mankin’ s scoring results in each group
ikl L/CE e 1 Lrgegaliic] R R i e LI e Rk
group cartilage structure chondrocyte toluidine blue staining integrity of tidal line
ey
IEH 4L 0.00 £0.00 0.00 £0.00 0.22 +0.67 0.00 £0.00
Normal control group
FiAIZH
3.40 £1.35" 2.70 £0.48 " * 2.20+0.42" 1.60 £0.52" "
Model group
b4 . .
IRALAAL 2.78 £1.39" 2.44 +£0.73" " 1.89+£0.33" * 1.11£0:60 ** #

Voltaren emulgel group
F AT L fi 1 2 59 g 70 2
High dose group of PZAS

FAEFF L Jif 58 5 5] P ek 2
Medium dose group of PZAS

F AT L P 1 2 59 ) 2
Low dose group of PZAS

0.60 £0.70 * 38

1.56 £1.33 " *#8

2.00£0.71* *#

0.90 £0.57 * * #$$

1.33 £0.71* *#38

2.00£0.87* **

1.10 £0.57  *™# % 0.60 +0.52 " " #$

1.33 £0.50 * *#$ 0.67 £0.50 " * #8

2.00 £0.50" * 1.11+0.33* **#

AR E R E R b EFE A S IERAMEL, " P<0.05, " * P <0.01; SEFH b4, ¥ P'<0.05,% P <0.01; S8 iz, * P <

0.05,%%P<0.01,

Note : Compared with normal control group, * P <0.05, * * P <0.01 ; Compared with model group,*P <0.05,*P <0.01 ; Compared with voltaren emulgel

group, ¥ P <0.05, %% P <0.01.
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