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Based on principal component analysis and cluster analysis to study effects of
Gentianae Macrophyllae Radix in cold and heat compatibility in rheumatic fever
arthralgia rheumatoid arthritis model rats

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

Abstract: Objective To study the effects of Gentianae Macrophyllae Radix in cold and heat compatibility in rheumatic fever
arthralgia rheumatoid arthritis (RA) model rats by principal component analysis and cluster analysis. Methods Eighty SD rats were
randomly divided into blank group, collage Il model group, rheumatic fever arthralgia model group, tripterygium group, single Qinjiao
group, Qinjiao-Weilingxian (Clematidis Radix et Rhizoma) group, Qinjiao-Sangjisheng (Taxilli Herba) group, and Qinjiao-Fangji
(Stephaniae Tetrandrae Radix) group; rheumatic fever arthralgia model were induced by collage II and being exposed in rheumatic
fever environment, each administration group was gavaged with 15 mL/kg corresponding drug solution after modeling. The weight,
paw thickness, arthritis index, pain threshold, cold pain tolerance time and pressure pain tolerance value were measured. The serum
contents of RF, CRP, TNF-o, IL-1p, and PGE, were detected by ELISA. Results Principal component analysis selected two principal
components, which carried 89.6% of the original information, the first principal component reflected all information in expect weight,
the second principal component mainly reflected the weight. The total factor score F (the greater the F value, the more severe the
disease) was obtained by the sum of the principal component factor score and its weight (variance contribution) product. The F value of

rheumatic fever arthralgia model group was the highest and the score of the blank group was the lowest, the F' value of Qin-Fang
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group was significantly lower than those of Qin-Wei group and Qin-Sang group. Cluster analysis divided eight groups into three

categories according to the blank, model and administration, which was consistent with the theory; In the control group, Qin-Fang

group was clustered into one group, and the other groups were clustered into one group. Conclusion For the rheumatic fever
arthralgia RA, the combined effect of mild and cold traditional Chinese medicine (TCM) is better than the combined effect of mild

and warm TCM and the combined effect of mild TCMs. Experimental results are consistent with the principles of TCM clinical

treatment of “treating the hot diseases should use the cold medicine”; Principal component analysis and cluster analysis are simple

and reliable, and can be used to evaluate the animal model and drug efficacy.

Key words: principal component analysis; cluster analysis; Gentianae Macrophyllae Radix; cold and heat compatibility; rheumatoid

arthritis; rheumatic fever arthralgia
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Table 4 Each factor score and total factor score
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Fig.2 Dendrogram of cluster analysis
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