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Preventive and therapeutic effects of 3 compound monomers of Polygonum cuspidatum on gouty arthritis in rats

SHI Wen-jing”, MAO Jing-jing”, YAN Lang, LI Jin-feng, CHEN Yun, MA Yu-qing, GENG Bing-jie, GAO Fang-yuan
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Shanghai 200433, China

[ Abstract | Objective To study the anti-inflammatory effects of polydatin, resveratrol and emodin in Polygonum
cuspidatum (P. cuspidatum) extract on gouty arthritis in rats. Methods A total of 72 SD rats were randomly divided into 12
groups (blank control group, model group, positive control group, low-, medium- and high-dose groups of polydatin, low-,
medium- and high-dose groups of resveratrol, and low-, medium- and high-dose groups of emodin), with 6 rats in each group.
Rats in the blank control group and model group were given normal saline, the positive control group was given indomethacin
10 mL/kg, and the low-, medium- and high-dose groups of the 3 compound monomers were intragastrically given
corresponding drugs 125, 250 and 500 mg/kg, for 14 consecutive days. The gouty arthritis rats were established by injecting
sodium urate solution into the right posterior toe joint on the 12" day of administration. On the 3™ day after modeling,
histopathological examination was performed on the rat’s toe joint tissue to evaluate the inflammation reaction and crystalline
lesions of the joint. Serum tumor necrosis factor (TNF)-a, interleukin (IL)-6 and IL-10 levels were detected by enzyme-
linked immunosorbent assay. Results The degrees of joint swelling of rats in each model group were higher than that of the
blank control group (all P<<0.05) at 4-48 h after modeling. Except for the blank control group, the degrees of joint swelling

of rats in other groups increased first and then decreased over time. Histopathological results showed that pathological
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changes dominated by inflammatory reaction were still observed in the joints of rats in the low-dose group of polydatin and

3 dose groups of resveratrol and emodin, but the incidence and severity of inflammatory reaction and crystal lesions were

significantly decreased in each treatment group compared with the model group. In addition, compared with the model group,

polydatin, resveratrol and emodin in P. cuspidatum had different effects on the serum TNF-a, IL-6 and IL-10 in gouty arthritis

rats and they all had obvious anti-inflammatory effects. Conclusion Polydatin, resveratrol and emodin in P. cuspidatum all

have effects of preventing and treating inflammation in rats with gouty arthritis.

[ Key words ] gouty arthritis; polydatin; resveratrol; emodin; histopathology; inflammatory factors
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Tab 1 Swelling degree of right hind toe of rats with gouty arthritis after modeling
cm, n=6,xts
Group 0h 4h 8h 12h 48 h

Control 2.70+£0.11  2.79+0.117" 2.72+0.1977 2.75+0.1677 2.66+0.1477
Model 2651011  3.18%0.15744 3.2640.16744 34540207447 336402174477
Positive control 2.6440.13  3.314£0.19744 3.4340.18744 3.1640.147444 2.9940.157AA4
Low-dose polydation 2.60£0.13  2.96+0.1574%47Y 32040277 355402174477 3.1440.137004
Medium-dose polydation  2.68+£0.10  3.04+£0.217°°44Y 31540217247  3.45+0.187°%7 3.2540.1374447Y
High-dose polydation 25542011 281201474277 3204£02074%  3.50£0.1274%47Y 3034201370044
Low-dose resveratrol 2634024 320402174 3304027744 3354021744 3.0440.137444
Medium-dose resveratrol ~ 2.59+0.12  3.14+0.2174% 3254021744 3.2540.1874% 3.1540.13744
High-dose resveratrol 258+0.14  291+£0.14°%4477 330420207 330%0.1274" 29340137404
Low-dose emodin 2.68+0.18 321401574 3354027744 3.154+027004 3.0440.13740A4
Medium-dose emodin 2.65+0.16 3.2940.21744 3.3840.18744 3.10+£0.2174444  3.1140.0874%4
High-dose emodin 2.5940.10 3.06+0.147°47  33540.207°° 3.15402074%44  2.90+0.1870044

The low-, medium- and high-dose groups of the 3 compound monomers were given corresponding drugs 125, 250 and
500 mg/kg, respectively. "P<<0.05, "P<<0.01 vs control group; ““P<<0.01 vs 0 h; #P<<0.05, 44P<<0.01 vs model group; "P<<0.05,

7Y P<0.01 vs positive control group.
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Fig1 Pathological changes of right posterior toe joint tissue in gouty arthritis rats

A: Blank control group, normal joint cavity and synovial tissue; B: Blank control group, normal joint adjacent muscle tissue;

C: Model group, increased inflammatory secretions in the joint cavity; D: Model group, severe inflammation and crystals in the joint;

E: Positive control group, mild synovial inflammation; F: Positive control group, mild inflammation in the muscle tissue.

Hematoxylin-eosin staining (100 X).
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Fig 2 Effects of 3 different monomers of Polygonum cuspidatum on pathological changes of right posterior toe joint
tissues of gouty arthritis rats
A: A small amount of inflammatory secretion (arrow) in the joint cavity in the high-dose (500 mg/kg) polydatin group; B: Mild synovial
and muscular inflammation in the high-dose polydatin group; C: Mild crystals (arrow) in the high-dose polydatin group; D: Normal joint
cavity in the medium-dose (250 mg/kg) resveratrol group; E: Mild synovial and muscular inflammation in the medium-dose resveratrol
group; F: Mild crystals (arrow) in the high-dose (500 mg/kg) resveratrol group; G: Normal joint cavity with a small amount of serous
joint fluid (arrow) in the medium-dose (250 mg/kg) emodin group; H: Mild synovial and muscular inflammation in the medium-dose

emodin group; I: Minimal crystals (arrow) in the high-dose (500 mg/kg) emodin group. Hematoxylin-eosin staining (100 X).
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Fig3 Effects of 3 compound monomers of Polygonum cuspidatum on pathological severity of right posterior toe joint
in gouty arthritis rats
A: Severity grade of inflammation; B: Severity grade of crystals deposited. The low-, medium- and high-dose groups of the

3 compound monomers were given corresponding drugs 125, 250 and 500 mg/kg, respectively. N=6.
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Fig4 Effects of 3 compound monomers of Polygonum cuspidatum on serum TNF-a (A), IL-6 (B) and IL-10 (C) levels

of gouty arthritis rats

The low-, medium- and high-dose groups of the 3 compound onomers were given corresponding drugs 125, 250 and 500 mg/kg,
respectively. "P<<0.05, "P<<0.01 vs blank control group; AP<0.05, ““P<<0.01 vs model group. =6, x =s; TNF-0:: Tumor necrosis

factor-o; IL: Interleukin.
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