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Effect of quercetin on monosodium urate crystal-induced acute inflammation in gouty arthritis

rats
Huang Jing-qun', Sun Wen-juan?, Wang Si-wang', Zhu Miao-zhang?, Li Shu-ye'

Abstract

BACKGROUND: Previous studies have shown that flavonoid quercetin has biological properties including antioxidative,
anti-inflammatory and apoptosis-inducing activities. But its effect on monosodium urate crystal-induced inflammation in the rats
required further investigation.

OBJECTIVE: To evaluate the effect of quercetin on monosodium urate crystal-induced acute inflammation in the rats model.
METHODS: Totally 72 male Sprague Dawley rats were randomly divided into six groups. Quercetin (100, 200, 400 mg/kg) and
indomethacin (3.0 mg/kg) or equivalent distilled water was given orally once a day for 7 consecutive days throughout the
experiment (model group and control group). At the 5™ day, gouty arthritis model was established by intra-articular injection of
100 pL (3.0 mg) of monosodium urate crystal suspension inside the ankle joint of the right hind limb at 1 hour after administration.
Control group was without modeling. The inflammation was quantified by measuring the circumference of the joint with a tie line
method. At the 7\" day, the rats were killed for sampling at 1 hour after administration.

RESULTS AND CONCLUSION: The present study found that quercetin had a marked inhibitory effect on edema in the experimental
gouty arthritis in a dose-dependent manner (P < 0.01), and improved the evolution of the histological signs of acute inflammation in
the monosodium urate crystal arthritis in rats. In addition, the quercetin appeared to suppress neutrophil recruitment, interleukin-13,
tumor necrosis factor-a, cyclooxygenase-2 and nitric oxide by suppressing monosodium urate crystal-induced chemokine production
(P < 0.05 or P < 0.01). The suppression effect was equal to indomethacin. It is clearly indicated that quercetin exerts a strong
anti-inflammatory effect and can be regarded as a useful tool for the treatment of acute gouty arthritis.

Huang JQ, Sun WJ, Wang SW, Zhu MZ, Li SY. Effect of quercetin on monosodium urate crystal-induced acute inflammation in
gouty arthritis rats model. Zhongguo Zuzhi Gongcheng Yanjiu. 2012;16(15): 2815-2819.
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Group [ : Control rats; group II: monosodium urate crystal-induced rats;
group III: Indomethacin (3.0 mg/kg body weight) treated monosodium
urate crystal-induced rats; group IV: Quercetin (100 mg/kg body weight)
treated monosodium urate crystal-induced rats; group V: Quercetin

(200 mg/kg body weight) treated monosodium urate crystal-induced rats;
group VI: Quercetin (400 mg/kg body weight) treated monosodium urate
crystal-induced rats. °P < 0.01, vs. group I

Figure 1 Effect of quercetin on monosodium urate crystal-
induced ankle joint edema in the rats (xts, n=12)
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a: Model group: massive leukocyte
infiltration with foci of tissular
necrosis, hemorrhage and vascular
thrombosis

b: Quercetin (100 mg/kg body
weight) group: prominent infiltration
and vascular congestion

c¢: Quercetin (400 mg/kg body
weight) group: mild infiltration of
scattered leukocytes

d: Indomethacin (3.0 mg/kg body
weight) group: mild infiltration of
scattered leukocytes

Figure 2 Histological features of synovial tissues in various
groups (Hematoxylin-eosin staining, x100)
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Table 1 Effect of quercetin on levels of inflammatory mediators

(xts, n=8)

Group Dose Interleukin-1B Tumor necrosis
(mg/kg) (pg/L) factor-a (ng/L)
Serum
Control - 1 050.06+80.25" 127.24+14.11°
Model - 1282.88+111.29 145.35+7.17
Indomethacin 3.0 932.59+109.31°  113.86+11.97°
Quercetin 100 1005.52+112.79°  126.15+13.71°
Quercetin 200  1095.77+97.49° 125.88+16.11°
Quercetin 400 994.81+135.65°  121.94+1543°
Liver
Control - 834.48+102.25° 100.03+9.21°
Model - 980.27+97.60 116.62+11.12
Indomethacin 3.0 944.39+83.71 102.87+5.60°
Quercetin 100 914.63+67.83 100.305.81°
Quercetin 200 819.46+63.04° 87.56+8.04°
Quercetin 400 814.42+71.92° 81.20+11.75°
Spleen
Control - 1072.75+86.16° 104.92+7.14°
Model - 1 355.87+166.14 122.71+7.96
Indomethacin 3.0  1028.93+70.95" 108.83+10.57°
Quercetin 100  1079.75+55.33" 109.44+5.08°
Quercetin 200  1092.74+89.69° 102.24+10.22°
Quercetin 400 934.01+70.41° 93.12+8.49°
Synovial membrane
Control - 1095.13£162.52°  146.88+5.39°
Model - 1.361.10+146.10 167.92+11.57
Indomethacin 3.0 1157.01£109.56°  149.78+8.81°
Quercetin 100 1061.41+109.90°  146.43+9.28°
Quercetin 200 1120.61+107.92°  144.03+6.85°
Quercetin 400  1108.72+120.97°  146.20+6.82°
Group Cycloc;z);g;f; e Nitric oxide
Serum (umol/L)
Control 0.71%0.13° 3.02+0.74°
Model 1.21+0.39 3.97+0.27
Indomethacin 0.62+0.28" 2.13+0.41°
Quercetin 0.84+0.19° 2.54+0.58°
Quercetin 0.81+0.13° 2.46+0.31°
Quercetin 0.83+£0.13% 2.35+0.22°
Liver (umol/g)
Control 1.4820.25° 0.06+0.02%
Model 1.82+0.21 0.08+0.01
Indomethacin 1.47+0.27° 0.06+0.02%
Quercetin 1.47+0.14° 0.06+0.02°
Quercetin 1.45+0.19° 0.06+0.02%
Quercetin 1.46+0.12° 0.06+0.01°
Spleen (umol/g)
Control 1.20%0.09° 0.17+0.03°
Model 1.45+0.15 0.22+0.04
Indomethacin 1.25+0.10° 0.17+0.02°
Quercetin 1.12¢0.17° 0.19+0.05
Quercetin 1.13+0.12° 0.15+0.04°
Quercetin 1.120.07° 0.15+0.02°
Synovial membrane (umol/g)
Control 2.13+0.16° 0.36+0.12°
Model 2.42+0.27 0.56+0.13
Indomethacin 2.16+0.18° 0.37+0.10°
Quercetin 2.13+0.14° 0.44+0.12
Quercetin 1.96+0.15° 0.26+0.04°
Quercetin 1.68+0.23° 0.25+0.08°

3P < 0.05, °P < 0.01, vs. model group
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Mesh AFRIRCEABIF]: “HpaEFRIZAR-Cell Culture Techniques”

#)4]: Six kinds of plant cell culture techniques,
the important influence factor and its
adjustment in the process of producing the
plant secondary metabolites by plant cell
culture, are elaborated in this paper, putting
forward some rationalization suggestions for
going deep into researches at the same time.
I AL EEFAT 6 At mitiE AR
Fetiidh a0 f3E I A 5 MR A R A2 F 4
T 2Hon B AL, R AT AT AN E 6
ENFRRE T -,

#)41: Cell culture technique in vitro had been
used to study the growth condition of
MC3T3-E1 osteoblast line on the surface of
cementum treated with various methods.
X RS IR R AL MC3T3-E1
PR IR R AL IR 64 T B A E 6 A KK
i

#)8): Cell culture techniques were utilized to
study the effects of the polysaccharide PY3
from Porphyra yezoensis on murine
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immunocytes and human tumor cell K562 in
vitro.

FX RN mRIERE RN TSR R T
244 3 45 PY3 2 s RS D SO B AT I 20 e
K562 £ K ag#h.

#]4): The study was to observe the biological
effects of recombinant human bone
morphogenetic protein on the proliferation,
alkaline phosphatase activity and osteocalcin
of dental pulp cells by cell culture technique,

3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetra
zolium bromide assay, enzyme kinetic method
and radioimmunoassay.
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HX A Cell Culture Techniques

ENERE

frozen.

PR ARSI
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4 technigque for maintaining or growing CELLS in witro.
Cultures of dispersed cells deriwed directly from fresh
TISSUES are called primary cell culture=z. Cultures may
alzo deriwve from established CELL LINE usually stored
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