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The Protective Effects of Mahaengeuigam-Tang against Monosodium
lodoacetate induced Osteoarthritis in Rats
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ABSTRACT

Objectives : Mahaengeuigam-Tang (MHEGT) has been used as a traditional medicine for the treatment of rheumatic
aerthritis, rheumatisim, eczema and asthma. The aim of this study was to investigate the molecular mechanisms of
MHEGT for cartilage protection in monosodium iodoacetate(MIA)-induced osteoarthritis, particularly focusing on
apoptosis.

Method : Thirty young male Sprague-Dawley rats were used for the study. Rats were intra-articularly injected with 2
mg MIA in a total volume of 50 ul saline. In MHEGT group, MHEGT extract was orally administered once daily to
MIA-induced osteoarthritis rats, and rats of control group were given with saline only. At 4 weeks after MIA
injection, all animals were sacrificed, and the histological changes and articular thickness were assessed by
hematoxylin and eosin staining. Moreover, the immunohistochemical analyses of BAX and Bcl-2 were carried out.

Results : The histomorphological examinations revealed that MHEGT reduced MIA-induced cartilage damage. And,
MHEGT ameliorated the severity of cartilage surface damages after MIA injection. Furthermore, MHEGT suppressed
the MIA-induced increases of pro-apoptotic BAX protein and increased the protein expression of anti-apoptotic Bcl-2
protein.

(¢) 2018 The Korean Medicine Society For The Herbal Formula Study
This paper is available at http://www.formulastudy.com which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided
the original work is properly cited.
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Conclusion : These findings indicate that MHEGT protects against MIA-induced cartilage damage by inhibition of the
apoptotic pathway, demonstrating significant protection of cartilage against osteoarthritis. These results suggest that
MHEGT may potentially have clinical applications in the treatment of osteoarthritis.

Key words : Osteoarthritis, Mahaengeuigam-Tang, monosodium iodoacetate(MIA), BAX, Bcl-2.
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Fig. 1. Body weight changes of rats in normal, control, and MHEGT groups

There was no significant difference observed in the body weight among normal,

control, and MHEGT groups.
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Normal Control MHEGT

Fig. 2. Comparisons of gross appearance of right tibial plateau in rat of normal, control, and
MHEGT groups.
Normal group showed no significant changes in the tibial plateau. In control group, the
proximal condyle of the tibia showed rough joint surface and exhibited osteophyte formation.

MHEGT group showed the recovered joint surface in comparison with control group.
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Fig. 3. The histological analyses of right articular cartilage and bone changes in the rat of normal,
control, and MHEGT groups.
Normal group showed no significant changes. In control group, focal cartilage defect of
articular surfaces were observed and subchondral bone volume and cartilage thickness were
decreased. Whereas, MHEGT group showed recoveries in articular surface, subchondral bone

volume, and cartilage thickness as compared with control group. Scale bar = 500um

4, £HAIZY T W3 T A= FAE SAHsI] vugt Ay, dzZe
T2 AHe AT AFTYRE FYsle] JAEAS B FAE normalitS 240.5+£29.0im, controli

287



vgkekofst wiAes]A] Al26H A4S (201814 11”)
Herb. Formula Sci. 2018;26(4):283~294

2 179.3+30.0m= A o] fro)4
E}LH?M. b A S TRl d

300 ~
250 -
200 ~

150

Cartilage Thickness (L)

100

50 +

Normal

Fig. 4. Quantitative assessment of right articular cartilage thickness
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Fig. 6. Quantitative assessment of BAX and Bcl—2 immunohistochemistry in the rat of normal,

control, and MHEGT groups.

The expression levels of apoptosis associated proteins BAX and Bcl—2 were increased in control
group. MHEGT group showed down-—regulated BAX expression in OA rat cartilage cells and
up—regulated expression of Bcl—2

Table 2. BAX and Bcl—2 Immunohistochemistry of Normal, Control, and MHEGT groups.

Group normal control MHEGT
BAX 21.6+9.6 122.4425.3" 90.9+29.27%
Bel-2 18.9£10.7 95.6+20.7" 116.5+18.5"*
BAX/Bcl—2 ratio 1.14 1.28 0.78

% P<(0.01 compared with right gastrocnemius

# P<0.05 compared with control group
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