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Application of Factor Analysis in study on dose-effect relationship in traditional
Chinese medicine prescription

XIONG Wang-ping, ZHOU Xian, DU Jian-qiang, LIU Yu-hui, YAN Li, XU Guo-liang
Jiangxi University of Traditional Chinese Medicine, Nanchang 330004, China

Abstract: Objective By taking classical prescription of Gegen Qinlian Decoction (GQD) as the example, this research aims at
studying the law of change between the clinical dosage of Chinese medicine and its effect. Methods The test groups were divided into
nine groups according to nine different dosages of GQD (1.65—28.05 g/kg). Each group was given the same dosage for six times. Then
the factors of serum protein, blood sugar, insulin, glycated hemoglobins, and insulin resistance index were extracted. Results Two
common factors were extracted and the variance contribution rates were 55.601% and 24.157%, respectively. The first factor could
represent blood sugar, glycated hemoglobins, and insulin resistance index, while the second factor could represent serum protein and
insulin. Conclusion Through analyzing the experimental data of GQD in the treatment of diabetes mellitus, it is found that Factor
Analysis can achieve better results in eliminating the interference from human factors. Therefore, Factor Analysis is an effective and
suitable method for studying the dose-effect relationship of Chinese material medica in clinical therapy.
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Table 1 Corresponding index values of different doses

Al /(gkg ") MAHE /(mmolL™) (A /(mmolL™) 3 /(UmL™) BHLILLLEEIT /% il RIGHAEL / %

45 i

1 1.65 1.77 22.85
2 4.95 2.54 21.13
3 8.25 1.80 20.15
4 11.55 1.98 18.00
5 14.85 1.89 17.78
6 18.15 1.98 16.43
7 21.45 1.59 21.38
8 2475 1.98 23.70
9 28.05 2.13 22.05

6.90 9.25 7.01
6.97 9.10 6.53
7.47 9.20 6.68
7.57 9.27 6.06
7.33 8.55 5.86
6.66 8.57 4.98
7.18 9.40 6.84
7.15 9.35 7.52
7.23 9.45 7.07
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Table 2 Total variance explaination
5T MR AEAE RECETTAEA TG I AN
G TETRE /% BT ETRE /% &l TETIRE /% RRTTEIRE /% GiF TEE /% BT ZmE /%

1 2780 55.601 55.601 2.780 55.601 55.601 2.721 54.424 54.424

2 1.208 24.157 79.758 1.208 24.157 79.758 1.267 25.334 79.758

3 0.816 16.330 96.088

4 0.195 3.898 99.986

5 0.001 0.014 100.000

H 7 2 DTekE LA SO ZE DTk . Wl LR B, fEk
ZENER I, FRMURIES 1 AFL I 22 2.780,
7 ZEDTiREN 55.601%; 55 2 ASLPRFIJ7 25N
1.208, J5ZEDTHREN 24.157%. [AlRF, 2 ANASERT
AT LURRE 7 2510 79.758%, R A5 (145 5 MRS
(I3 80% 17 BT LAFHIX 2 AN AR 7oA

AIUAE R, @nligh)n, 19300 ALK )7
ZETTIRIE S 7 ZE DTERF AN SRR 2 DR S R A e
FHEE, BEANPRF 17 ZE vamk AT 22 4, (H BT % 50
BRAEAA . R 3. 4 PR, LI SR
B, e I R8s HE R LU R e I 25 ) i R TR 1 3
o BRUAER I i) R 7 e A R A . i TR T
BT AL 7 A R I, BRI — MR i
Kl BATARMEER, BT HHRRTEHY), Ml
AR, X — WA, 1T (P
[FL AV RN R A | RARE S B P 17 = O 1)
2R (Fy) WIS SAR MG R A 2R .

x5 AW TR BEOEERR, g T
AF

Fi=0.079 X LI 11+ 0.375 X MAE—0.011 X R &2+
0.318 X WL IM£1 25 1 +0.359 X B i BRIP4t

F,=—0.605 X IfiL3% 8 1 —0.187 X ML 4-0.631 X 8 2+
0.108 X WAL I 21 25 [ +0.004 X i 5 ZIRPiHa 5

X 2 A3 IBR A, B T 22 H B
ZE B e AU A 1 7 22 {E N 2,721,
B2 WP ZEA 1.267. afUUHPL I AZSREES
395 (Fp:

F,=2.721 F|+1267 F,

PR E D 9 WA AN R T35y 47
137 AR TS LK 6.
2 HERE

(1D HFMEEE159 M S BOFANR LG 24
(o A RIERT, T2 U B 4G 25 20 17 RO R

x3 KRERENRETFHEEMRR

Table 3 Unrotated component matrix

sekr ik
1 2
IR -0.111 0.735
ik 0.923 0.309
JoR By % 0.309 -0.751
L AIIRAR: S| 0.926 -0.053
JBE By R ARBUIR 2 0.981 0.079
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Table 4 Rotated component matrix

&5 GES
1 2
IR S| 0.033 —0.742
Ik 0.966 —0.124
JE % 0.158 0.796
P RN g 0.898 0.232
Jo By = ABUIR 2 0.978 0.112

x5 BRATFRIRBEMR

Table 5 Coefficient matrix of factor score

Ei=ga GES
1 2
MmiEEA 0.079 -0.605
Ik 0.375 -0.187
JEE S # -0.011 0.631
Bk it 21 2 (A 0.318 0.108
JB& 5 B AR 4L 0.359 0.004
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Table 6 Score, comprehensive score, and rank of each factor after administration of GQD
_ ERNSES %2 T LEE v
ZiRs) A/ (gkg ™)
= He4 = He4 (SN He4

1 1.65 0.675 42 3 —0.280 53 7 1.48 5
2 4.95 0.276 87 5 —1.800 90 9 -1.53 7
3 8.25 0.057 37 6 1.077 20 2 1.52 4
4 11.55 —0.443 93 7 1.081 37 1 0.16 6
5 14.85 -1.267 53 8 0.553 76 4 =275 8
6 18.15 —-1.811 70 9 —1.048 56 8 —6.26 9
7 21.45 0.454 61 4 0.906 95 3 2.39 2
8 24.75 1.190 26 1 —0.244 78 6 2.93 1
9 28.05 0.868 63 2 —0.244 51 5 2.05 3
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Genetic diversity of Anoectochilus roxburghii by DALP
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Abstract: Objective To investigate the genetic polymorphism of wild Anoectochilus roxburghii and its allied species by molecular
marker and find out the genetic differences between them. Methods Direct amplification of length polymorphism (DALP) was applied
to evaluate the genetic variation of 18 populations of A. roxburghii and its allied species from different places. Results Six pairs of
primers were selected to detect 355 polymorphic loci in 18 populations, the percentage of polymorphic bands (PPB) was 100%, and the
amplified average polymorphic locus by each pair of primers was 59.2. The percentage of PPB of 14 populations of 4. roxburghii was
95.77%, its observed number of alleles (V,) was 1.2734, effective number of alleles (V) was 1.074 4, Nei’s gene diversity (H) was
0.056 2, Shannon’s information index (/) was 0.096 9, coefficient of gene differentiation (G) was 0.423 0, and estimated gene flow
(Np) was 0.681 9. Conclusion The results indicate that A. roxburghii has larger genetic differentiation and lower gene flow among
populations. Geographic isolation and wild resource loss may be the major causes of the limited gene flow.

Key words: Anoectochilus roxburghii (Wall.) Lindl; genetic diversity; germplasm resources; gene differentiation; gene flow
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