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Effect of Gentianae Macrophyllae Radix in different combinations on expression
of MMP-3, TIMP-1, and ankle pathological changes in wind-damp-heat
arthralgia rheumatoid arthritis model rats

MA Teng-mao, LIU Fei, WANG Rong, SUN Shao-bo, GAO Hui-qin
Gansu University of Traditional Chinese Medicine, Lanzhou 730000, China

Abstract: Objective To observe the effects of Gentianae Macrophyllae Radix (Qinjiao) in different combinations on the expression
of MMP-3, TIMP-1, and ankle pathological changes in rheumatoid arthritis (RA) model rats, and to explore the relationship between
medicinal properties-disease-efficacy and explore the mechanism of traditional Chinese medicine in the treatment of RA. Methods
Eighty SD rats were randomly divided into blank group, collage I model group, rheumatic fever model group, tripterygium group,
single Qinjiao group, Qinjiao-Weilingxian (Clematidis Radix et Rhizoma) group, Qinjiao-Sangjisheng (7axilli Herba) group, and
Qinjiao-Fangji (Stephanlae Tetrandrae Radix) group. Rheumatic fever arthralgia model was induced by collage II and exposed in
rheumatic fever environment. After modeling, each administration group was ig administrated with corresponding drug solution. The
paw thickness was observed every 3 d, and swelling was calculated; The arthritis index was scored in the early, middle, and late stages.
Rats were sacrificed on day 39. The expression of MMP-3 and TIMP-1 in the ankle joint of rats was detected by

immunohistochemistry, and the pathological changes of ankle joint were observed by HE staining. Results Compared with the blank
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group, the paw edema, Al, and expression of MMP-3 in collage II model group and rheumatic fever model group was significantly
higher, the expression of TIMP-1 were significantly lower, the articular surface of two groups was rough and damaged, and the articular
cartilage was severely damaged. A large number of granulation tissues proliferated, accompanied by a large number of inflammatory
cell infiltration and neovascularization. After treatment, compared with rheumatic fever model group, the paw edema, Al, and
expression of MMP-3 in all treatment groups were reduced to varying degrees, in which the Qin-Fang group were lower most
significant; The serum levels of TNF-o and IL-1f in all treatment groups were significantly decreased in varying degrees, especially in
the Qin-Fang group; The expression of TIMP-1 was significantly increased in varying degrees, especially in the Qin-Fang group. HE
staining results showed that the area of articular cartilage destruction and the degree of destruction were reduced, the inflammatory cells
and neovascularization decreased, the number of repair fibers increased, and the scar tissue increased. Conclusion For the rheumatic
fever arthralgia RA, the combined effect of mild and cold Chinese materia medica (CMM) is better than the combined effect of mild
and warm CMM, the combined effect of mild CMMs. Experimental results are consistent with the principles of traditional Chinese
medicine clinical treatment of “treating the hot diseases should use the cold medicine”, the mechanism of the compatibility drug
relieving rheumatic fever arthralgia RA may be related to its ability, which can reduce the expression of MMP-3, increase the
expression of TIMP-1, reduce articular cartilage destruction, and reduce inflammatory cell infiltration and vascular proliferation.

Key words: Gentianae Macrophyllae Radix; cold-heat nature; compatibility; theumatic fever arthralgia; rheumatoid arthritis; MMP-3;

TIMP-1; Clematidis Radix et Rhizoma; Taxilli Herba; Stephanlae Tetrandrae Radix
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Table 1 Comparison on paw thickness of rats in each group ( x +s, n=10)

i Jib K

i ¥17 R 528 K 537K
X} R 0.11£0.06 0.14+0.06 0.14+0.07
CII 0.924+0.26" 0.73+0.22" 0.63+0.19"
I A TR 1.054+0.23" 0.9440.17"" 0.8140.14"
VN EAES 1.00+0.28™ 0.83+0.27 0.56+0.17**
ZEH 0.884+0.20" 0.70+0.21%* 0.53+0.14**
Z- 0.89+0.28" 0.70+0.21** 0.534+0.14**
Zr-3% 1.034+0.16™ 0.83+0.20 0.64+0.17*
Z&-Pi 0.9240.16™ 0.66+0.15%* 0.4940.10**°

AL TP<0.01; Y5 CHALELE: "P<0.05 "P<0.01; LRIEARRALLE: “P<0.05 *4P<0.01; LE-FALEK: *P<0.05
P < 0.01 vs control group; “P<0.05 *P < 0.01 vs collage II group; “P<0.05 **P <0.01 vs wind-damp-heat arthralgia model group; *P < 0.05 vs

Qinjiao-Sangjisheng group

2 FHKR ALFD LR (X £5,1=10)
Table 2 Comparison on Al of rats in each group (X £s, n =10)
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ZE- 5.2940.52" 441+0.83 3.641+0.61
%55 5.30+0.417 4.05+0.54* 2.61+0.83*
Z:-Bi 5.49+0.347 3.55+0.5644* 2.01 104344

ExRAE: TP<0.01; 5 CHAR: "P<0.01; SHHEFEBANE: “P<0.05 **P<0.01; SHAMEEZIFALR: *P<0.05; 5%

LR *P<0.05

P <0.01 vs control group; “P < 0.01 vs collage II group; *P<0.05 “*P<0.01 vs wind-damp-heat arthralgia model group; *P < 0.05 vs tripterygium

group; *P < 0.05 vs Qinjiao-Weilingxian group
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Fig. 1 Expression of MMP-3 and TIMP-1 protein in ankle joint of each group (10 x 10)
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Table 3 Expression of MMP-3 and TIMP-1 protein in ankle joint of rats in each group (X *s,n=10)

2153 FlE/ (gkg ") MMP-3 TIMP-1
papls — 9777+ 6.87 184.60+15.26
Cll — 173.05+ 7.66™" 113.85+18.57"
P IE AR Y — 185.05+ 6.35™ 111.15+21.10"
HAMELTT 0.006 15247+ 7.48** 131.95+ 9.98*
ZEH 25 132,10 11.48%4** 122.384+12.04
Za-Ji 25 127.85+ 5.69*4** 151.83+£18.1344*4
2% 25 131.824+15.69%4*¢ 114.03 £13.06**
Z-Pi 25 97.95+ 8.3|A4sennrxee 163.42£11.9844¢¢~~®
EXHEA R TP<0.01; 5 CILALE: *P<0.05: SHHERMALLE: *4P<0.01: S5HAMEZTALR: **P<0.01; SZEF4IE:
MAp<0.01; HEJRAE: **P<0.01; H5&E-F410E: **P<0.01

P <0.01 vs control group; “P<0.05 vs collage II group; *
4P <0.01 vs Qinjiao group; *

34 JRUEFE RA KRIRKXTRERSHN

HHE 2 ATLUE H, ARG DGy, WiZis
W, R A0 MRS SE, OR R P R Cl
MM AT, WAHFHSIEA, R4
MR Z, KATIENRKERIEE Y, W AERAN
KN WU AR CIL Afs SL )AL B, o6
FORTHAIR, KERZFAZUEE, KR IR0
wil, WHEMAZUMEFEE, Mgy K, HaBST
HIRATIHREATERE, (FAHRE, S mdn, By
KA M, AR EBERNEN, DERIEAN
v s I CE IR, WEFAHSUEAE, &
B 2, DRV MR, Iﬂl“ﬁﬁﬂizﬂﬁ’/'\
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Fig. 2 Results of HE staining of ankle joint in each group (10 x 10)
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