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Abstract: Objective

components attributed to lung and large intestine meridian tropism were explored, and the possible material bases were verified

The molecular topological structures of “imprinted template” of traditional Chinese medicine (TCM)

experimentally. Methods Based on the Traditional Chinese Pharmacology, as a textbook of the 13th Five-Year national planning
for general higher education, 443 flavors of TCMs (excluding accompanying drugs) were investigated to screen out the TCMs
attributed to lung and large intestine meridian tropism. By consulting CNKI and Traditional Chinese Medicine Systems
Pharmacology Database and Analysis Platform (TCMSP) database, the chemical components of TCMs attributed to lung and large
intestine meridian tropism were collected, and the same chemical components were deleted and integrated. Their molecular
connectivity indexes (MCI) were calculated out in matrix, of which the similarity of each component versus total averages were
calculated by the intersection angle cosine method. The components and their fraction were ranked according to the similarity, and
from them selecting referent substances. The relationship between similarity and retention time was established to compare the
imprinting of HPLC fingerprints of TCMs and referent substances, so as to determine the possible chemical structure characteristics
attributed lung and large intestine meridian. Results A total of 886 chemical components were obtained from 11 flavors of TCMs.
The flavonoids, anthraquinones and tannins were highly similar and concentrated in the medicinal materials, among which the
seven components (emodin-1-O-B-D-glucoside, chrysophanol-8-O-B-D-glucoside, emodin-8-O-B-D-glucopyranoside, 3,3'-
dimethyl ellagic acid-4'-O-glucoside, kaempferol, rutin, kaempferol-3-O-rutinoside) were selected with similarity ranking of 5, 8,
10, 16, 40, 44, 49, with the similarity to MCI in average as 0.995 08 to 0.999 20, were studied chromatographically, and their
retentive times were from 39.63 min to 60.14 min. Based on the principle of quantitative structure-property relationship/ quantitative
structure-retention relationship (QSPR/QSRR), the linear regression was conducted between the MCI and retentive times, as a result
that there were a good correlation coefficient of R =0.866 2 (P <0.01). The first-order moments of the total statistical moments for
the seven chemical components to the nine flavors of TCMs were in the interval of [44.46 min, 46.50 min] to [39.70 min, 47.08
min] in possibility of 15% correspondingly, and their intervals were overlapped. There was 85% confidence that seven reference
components could be used to characterize the “imprinting template” characteristics of TCM components attributed to lung and large
intestine meridian tropism. Conclusion Flavonoids, anthraquinone and tannic acid can be used to characterize the “imprinting
template” characteristics of the TCM components of lung and large intestine meridian tropism.

Key words: traditional Chinese medicine meridian; lung meridian; intestine meridian; molecular connectivity index; imprint template;
similarity; total statistical moment; emodin-1-O-B-D-glucoside; chrysophanol-8-O-f3-D-glucoside; emodin-8-O-B-D-glucopyranoside;
3,3'-dimethyl ellagic acid-4'-O-glucoside; kaempferol; rutin; kaempferol-3-O-rutinoside
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Table 1 Type distribution of compositions contained in traditional Chinese medicine attributed to lung and intestine meridian
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Fig. 1 Average molecular connectivity index of various components and overall components in traditional Chinese medicine
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TE PR RS A3 B AR AN BE AT, 3 ERHEZE AT S0%IH) Bk
5y FESTARCLEE S ORI T R PE G &R . ANBETR
R BB R i UHEAS AR 54 84 104 164
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O-B-D-H HIHEF « K I EK-8-O-B-D- MR ] & H

(1)L BRI RT3 52 o
4.3 7 AXEBEGIN 9 BRAM B 2SR L
B GHRE nA T A SRR 7 ASK IR
W5 9 BRZGM EBA R BSITHE S INE 4 FR.
THEM AR, U T N AR B
BR” EEER S 9 WRIAN S R o g« Bk
BiRR 7 BN AR, EEH . I AHZER K,
Vi o R R AR RS E AR F, (H 7 ARG
B FRERAE VAR K B2 oy 510 “ ENIZEREAR
A .
5 iR
AHIFUIR % VS AR 11 BRI AR i
M2, THEH CAHROE R 1 MCLL ALHE T s
WSS, RIS BR. ERZE. APLIREE.
PEEFE. AV, BRZE. HAhK 886 ANy,
HRAE BB AL B2 5F- 2 MCT RIFPER E 11T 10
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Table 2 Total statistical moment parameters of nine traditional Chinese medicines attributed to lung and large intestine meridian

FE b VA ZW /(LA s) —Hr%i/min ZHr¥E/min?
G 143 1.030X 10* 43.61 332.8
IS 145 1.059%10* 4571 337.2
ShEL 142 1.015X10* 42.12 318.2
B 143 1.030X 10* 47.55 412.0
BIT 94 4.470X103 37.76 467.2
AT 93 4.370% 10 38.01 313.0
TR 116 6.790X 103 43.04 306.9
JHE R 8 40 50.49 265.0
ey d 124 7.750 X 103 4535 2453
&t 1008 6.743X10* 4339 348.8

I A S8
— - —r 87
— S6
— — — - S5
54
S3
S2
- S1
0 1086  21.71 32.57 4343 54.29 65.14  76.00

t/min

SI-MT S2-ILZE#F  S3-INZEM-3-0- L/ S4-KE&E-1-0-
B-D-Hi%ifEH  S5-3,3- WL -4-O- M M S6- K3
15-8-O-B-D-Hi &G WEH  S7- K3 FK-8-O-B-D-HLH &M H  S8-7%

H

Sl-rutin  S2-kaempferol
emodin-1-O-B-D-glucoside
glucoside

B-D-glucoside  S8-solvent

S6-chrysophanol-8-O-f-D-glucoside

S3-kaempferol-3-O-rutinoside ~ S4-
S5-3,3"-dimethyl ellagic acid-4'-O-

S7-emodin-8-O-

4 7 AXFEBEAY HPLC Eig

Fig.4 HPLC fingerprints of seven references substances

BLEsy, ZRMER. RNRBAEDSE, FHX
MECLIRAS, 5 R B B . S0 T4 MCI
FBLBERAIAE 0.95 DAL, HAETEM . 7. AR
HAE R oA, ACABEER . R . B MR ER,
FRIEAFUEEHE I B2 Ty I 25, (i 25W-3-0-3%
T . KIER-1-0-B-D-F & FEH . 3,3- W8
TEIR-4'-O-F B HE T KIEM-8-O-B-D-Hi & HEH K
TR -8-O-B-D-ML M I & FE 7 A B E R B

HARBA I A0 MCT AL REEAT |1, 35 FHOC R %L
5 0.8662 (P<<0.01), ¥t MCI BEAR L Pl I B[ 375
1715 % 1oy 5k B A F A7 A 50 1) QSRR .
7 AR SRR SR e AR B R B R
G iH4E 4 BN 45.48 min. 26.39 min?, H 15%) X
6]}y [44.46 min, 46.50min]. F|HMESiHHED
M 9 BRZ5H (1) HPLC 3%, IS 1008 Mg, 5
5] 2] 1) o BT B2 AR S0 H B AT M B Gt —
TS N 43.39 min. 348.80 min?, H: 15%MH X
(84 [39.70 min, 47.08min], 5 7 IR H R E

3 7 ERMAY HPLC fREERT B 5 MCI A8{0UE BIHE X 1 R T IS TE R

Table 3 Correlation between HPLC retention time and MCI similarity and average peak area of seven reference substances

Xof HE it 4 tr/min MCI B ($) S5 I T AR/ (A )
T 39.630 0.995 724 1 622.00
thZH 43.240 0.996 048 1731.00
W2 Ey-3-0- 25 B hlH 43.629 0.995 080 387.90
K EK-1-0-B-D-TH F HE 1T 49.420 0.998 809 409.10
3,3 AR -4-O- 0w 51.688 0.998 172 1815.00
K3 1}-8-0-B-D-F8 B HE 1 60.140 0.999 200 41.41
KB FK-8-0-B-D- NI 38 2 B 60.140 0.998 607 41.41

(B 475 2

§=0.988 4+1.797X 10, R=0.8662 (P<<0.01)
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Table 4 Statistical moment comparison of total amount of seven reference substances and nine herbs
e FM /(LA s) — 4 /min ¥ /min?
9 BRI AN K 4 244 6.743 X 10 43.39 348.80
7 AN 6.047 X103 45.48 26.39
GEiHAEI 15%[X A M RS, WEEh 15% (E%  B%XH
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