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A rat model of gouty arthritis combined with dampness-heat syndrome Xiong Hui " ,Qu Liangye ,Xiang Lili, Qi
Xinyu ,Lu Xiaolong ,Guo Yuxing. * The Second Affiliated Hospital of Hunan University of Traditional Chinese Medicine ,
Changsha 410005 , Hunan , China

ABSTRACT Objective: To explore the method of building a rat model of gouty arthritis combined with dampness-heat syndrome.
Methods : Forty adult healthy male SD rats( weight 200 +/-20 g) were randomly divided into 4 groups, 10 rats in each group. Rats in group
A and B were fed normally, and rats in group B were administered with intra-articular injection of microcrystalline sodium urate (MSU ) solu-
tion in the right ankle on the 13th day after the beginning of modeling. Rats in group C and D were fed normally. Meanwhile, they could
drink the honey water(200 g/L) freely and they were intragastric administrated with grease (1 g/100 g) and Chinese spirits (52% ( vol/
vol) ,1 mI/100 g)in turn for 10 consecutive days. Since the 11th day,they were fed in the artificial climate box( temperature ,32 +/-2 de-
grees centigrade ;relative humidity,92 +/-3% ) . Meanwhile, the rats in group D were administered with intra — articular injection of MSU
solution in the right ankle on the 13th day. The rats’ s diet, mental status,urination and defecation and tongue demonstration were observed
during modeling period. The urine contents of aquaporin —2 ( AQP2 ) were measured on the 15th day from the beginning of modeling. The
plasma contents of endothelin( ET) and calcitonin generelated peptide ( CGRP) were measured on the 16th day from the beginning of model-
ing. All rats were executed after the modeling and the pathological changes in tongue tissue and synovial tissue of right ankle joint were ob-
served. Results: During feeding period , eating, drinking , activities and excrements of the rats in group A were normal. Eating , drinking , activ-
ities and excrements of the rats in group B were normal in the early period after the beginning of the modeling,while since the 13th day,
their eating and drinking began to decrease and they became restless. Thickening, red, swelling, hot and action-limited were found in the
right ankle joints. After the beginning of modeling, rats in group C presented with reduction in eating and drinking,indulging in lying, slug-
gish in movement,fluffy and dry hair and yellow urine. On the 5th day from the beginning of modeling, diarrhea or sticky excrements ap-
peared for the rats. On the 11th day,the symptoms of rough breathing, restlessness, loose and rough in hair, flabby and sagging in scrotum
and severe diarrhea appeared , and filth were found around the anus. The rats in group D presented with the same symptoms as those of group
C after the beginning of modeling,and moreover, presented with the same symptoms as those of group B after the 13th day after modeling.
There was statistical difference in the urine content of AQP2 between the 4 groups(0.251 +/-0.018,0.249 +/-0.020,0.233 +/-0.014,
0.233 +/-0.011 mg/mL,F =0.511,P =0.003). There was no statistical difference between group A and group B(P =0.760). Group A
surpassed group C and group D(P =0.003 ;P =0.003). Group B surpassed group C and group D(P =0.003;P =0.003). There was no
statistical difference between group C and group D(P =0.751). There was statistical difference in the plasma content of ET between the 4
groups (4. 14 +/-0.08,17.75 +/-0.51,19.01 +/-0.13,19.96 +/-0.50 pg/mL,F =4. 151 ,P =0.001). The plasma content of ET was
lower in group A compared with group B,C and D(P =0.000;P =0. 000;P =0.000) ,and was lower in group B compared with group C
and group D(P =0.000;P =0.000) ,and was lower in group C compared with group D(P =0.000). There was statistical difference in the
plasma content of CGRP between the 4 groups(91.29 +/-0.42,47.99 +/-0.65,56.32 +/-2.17,60.20 +/-0.40 pg/mL,F =2.616,P =
0.003). The plasma content of CGRP was higher in group A compared with group B,C and D(P =0.000;P =0.000;P =0.000) ,and was
lower in group B compared with group C and group D(P =0.000;P =0.000) , and was lower in group C compared with group D(P =
0.000) . The results of correlation analysis on the plasma content of ET and CGRP showed that they were positively correlated with each oth-
er in group A and group B(r=0.886,P =0.002;r =0. 989,P =0. 001 ) and were negatively correlated with each other in group C and
group D(r= -0.706,P =0.005;r = —0.725,P =0.007 ). The results of observation on tongue demonstration and tongue tissue showed
that the rats in group A presented with pink tongue and thin white coated tongue, the rats in group B presented with red tongue and yellowish
coated tongue, the rats in group C presented with red tongue and yellowish greasy coated tongue,and the rats in group D presented with red
tongue and yellow greasy coated tongue. The filiform papillae of the tongue in group A arranged regularly and was not damaged ,and the pa-
pillas were conical and its tip leaned to the pharynx slightly. The filiform papillae of the tongue in group B presented with stratified squa-
mous epithelium cornification and fallen off, the heights of the papillas were irregular,the tips became blunt or disappeared,and the thick-
ness of epithele became thickening compared with that of group C. The capillaries increased in the lamina propria of the fungiform papillae,
and the papillae and its branches decreased. Compared to group B,the keratinization of stratified squamous epithelium of filiform papillae
were severer in group C,the epithel was short and its tips were blunt or even disappeared. The capillaries increased in the lamina propria of
the fungiform papillae,and the fungiform papillae and its branches increased. The stratified squamous epithelium of filiform papillae of group

D were keratinized and fallen off, with cavity in the roots. The epithel was short and was damaged and its tips were blunt or even disap-
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peared. The capillaries increased in the lamina propria of the fungiform papillae. The results of observation on synovial tissue of the ankle

joint showed that the ankle joints and their surrounding tissues structure were normal and clear in rats of group A,and the synovium were

complete and normal without any histopathological changes. The thickened synovial membrane walls and obvious vascular engorgement were

found in ankle joints and their surrounding tissues in group B, and the synovial membrane and their vicinal cartilages were infiltrated and

damaged by inflammatory cells,and meanwhile, the tissue necrosis were found. The manifestation of group C was the same as that of group

A ,and the manifestation of group D was the same as that of group B. The urate crystals were found in ankle joint cavities in group B and

group D. Conclusion : The rat model of gouty arthritis combined with dampness-heat syndrome could be built through intervention of com-

posite factors including high fat and high glucose diet,wet heat environment and intra-articular injection of MSU solution.

Key words Arthritis, gouty ; Dampness — heat; Symptom complex ; Models , animal
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