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ABSTRACT Objective Virtual screening was performed to analyze Chemoinformatics of chemical compo- .
Distribution of
some descriptors were described and principal component analysis (PCA) were performed to map these muitiple

nents of Tiaopi Huxin Recipe ( TPHXR) to provide guidance for its further research. Methods

descriptor values into a 2D plane. Molecular docking was conducted to determine the interaction between chemi-
cal components of TPHXR and key target enzymes of cardiovascular system. Results The chemical components
of TPHXR showed good diversity and had drug-like properties. Screening out the anticipant ligands after confor-
mational sampling by program Ligandfit was meaningful to the further research. Conclusion Virtual screening is a
potent tool for exploring the myth of Chinese medicine.

KEYWORDS Tiaopi Huxin Recipe; virtual screening; principal component analysis; molecular docking

WL (HERR . ZL RS BOHR) &
REFEAREEKEARRESFHRLRQL, X
HEEREN REPERLCESOHTERTIRITE
P& ETFARBEE  KERTR 0B E  EB Mt —
BRABR" ™, 3£ 20 SEAEFEE¥RREMR
W AP EB N AN FEE BT %, 3R B .G
YTV, U R AR WA LRSS, FH A5
T IR WL RO T & BOR 2 8 B R
B o

"REEARZE

1 259 WX REAET TP 4RPE
BENMFHEUMEZBRAR /DY FLOMERGEY

E&WH: BEB+— "R BT IR BB (No.
2006BAI04A01)

EEBA L REPERCER.OTM 510120) ;2. L AFE
5SS TIRER ;3. FEPERHERAHHER

IR : BT B, Tel 020 - 87351238 % 62212, E-mail: xmmd @

yahoo. com

10 Hh i O T R B 882 NN FALA Y,
BEZBARNFOIERELWIREE 498 /by
FhaY.

2 WMRERER AHEFE Accelrys 4 7] Ceri-
us 2 2 FHEL A (A 4.10) , 7E Silicon Graphics
02 BT TAEwS 52 B, BF 53 R F o 28 11 J & 1k 45 M K
EREX g PDB ¥4 FE ( www. resb, org/pdb), Z KK
SFEMNF TR R EHT - ENLE, Z
ERGFMERUEEREF BFBF. FADT T
Y=g R F MMFF 37040, 3
B o

3 AFHRRHITE ABRP, RO B
LITEHEHE/NT FRADIHTET MK 40 M5
MIHERAE, B 4E : 53 F & (molecular weight) \Fth

© i ¥ (number of chiral centers) . 7] € 5% 1k % 88

( number of rotatable bonds) . & J&L F % {& % ( number of
hbond acceptors) , % J& F fit 1& #7 ( number of hbond do-

nors) ;%5 [a] 1 3R FF : 4 F 4K B | 4> 7 & 16 1 H (surface
area) , B 7% [ & #2 ( total polar surface area, TPSA) &



- 134 PEPHESLSHE20104F2 A% 30 £5 2 i CJITWM, February 2010, Vol. 30, No.2

i 7K 7% 1] 15 #2 ( total hydrophobic surface area, THSA),
AF B2 (rgyr) s 36 $hH R 75« /A B4R . Wiener
5 #5 . Zagreb & ¥R, Hosoya {5 #5. 7 F E HE M 15 15
(CHL 12 4~) .\ FEHR A (SC,6 1) Kappa JE R 1515
(6 1) \Balaban 845 (JX) /K73 Fid 7 % AlogP98 %,
ATHEHBATHETRREETNARNFE,E
XTI 40 NMERFFHAT T ER AT

4 HEPLFPEL BRERERBAFTEL
ERA50ME LB FHE MFS5EAR
KAFZEMERRAS FHETRHTHE,EH
YA ME LN FRRERML  RAREREN S
BOEESTFHEZEFHENSPHTENRERRH
Ligandfit 77 3£ 1T RE ., REBHRIIASW0E X
INGY TR AERR AL, BEE X B B HTE Ligandfit 5
SE R $E AR BC A - B A L E AT RE & K/ R LA 4
BICRREE, HEMEERRNBELEGY. KAE
FE—INHEHEE, 1T B K52 (K Z 8 8 5 F X
H, 7E Ligandfit it H B, B RRAFHRIR N 100, H Al
SR Ligandfit 25 E W EREH . B H RS X
BHRIERIE:, B R G RO p ol e g B R,
UM ERESHNEAHWEN2~9MARE, BF
R R R R X 3, Nt R 5 5 4 b B iR X et AR o
RkSZ AR EAL, B8 F DOCKSCORE & Xt fE
BEIUMER WEFEZESTIMMSH BREA
DOCKSCORE fE 47 73 BR BOR VA 45 R o

g R

1 WP LT ENERY SHY T FHEER
STHBMAA (R RO E LK) TR
RBEHRTT 2. o THRFR—-LRES TR

BIBE, ENTA BRI FRY RIS R, A WREE
A FEMNRBEERSFERGHE, FEARE
RORRE B 2B HR IR T Z 0 M &, TR 5 80F E
B 43 F 18 3R A 50 1F 4 S0 A 2 2 (] AT LA 4 R 48
WEREE. ATEEEAHNSTHRARERQE S
FHEMBL R AR A FHEENE
BRI HRFEE, BRP LTSRN TFREYH
FEH S FREES THARFREME, XERERP
LHRPNFFUHEWEE RIFHIELGHE, TUNFR
REBH—-THANERLED.

2 AN TFRBFERSSNER BENF
T 40 N FHRBRFFHITT ER ST, HEHITE
WO EEMRFTRERS N _EH E(H1.2), B
A G4, S 4 R T 0 B VT A RO R S B
#KE L, BHFRMNRMLESEE, FOFRER
P AR EREZT RPN E S HEYFEE
HYIM R ARG R B R AR N RN T
HEYHBELFFELEZSRPRX 46, —EER
BARMOEMA XEA S AR ERS. XRAH
WP LR FEY AR S S FHLUE
DB RGEEBEE, & RA KA 0 ERELUSMY
HEEME

3 AMPOHTRERERAELOEREEE
BRI FMESER(R2) ATAMPLOFEERT
WITOIERERR, AR TE MO FE4
R4 H50NERAEEELEBNMEERENNEER
AL D I AR G A A e AR KR R A M,
AR EET ILE WK 4% KB F (vascular endothelial
growth factor, VEGF ), § & (renin ), ¥ B % %
Z Bt 4 5§ A i 5 8§ ( hydroxymethylglutaryl coenzyme ,

R1 HEFOTHEAERS AV FHESSFHEN

57 FAEPLH (L3 828 FRL2E 1 4r) P25 T (B 45 498 bR 5)
BAE B/ME A ol Bkl B/ME hE #{E
SHFR 2180.32 60.04 384,52 444.26 2180. 31 123. 11 365. 65 376.67
BRIEFH 96 1 16 24.42 98 3 20 20
HFETH 64 0 7 8.63 33 0 4 3.86
AEFH 1t 0 0 0.12 24 0 2 2.32
A RES L E R 93 0 3 11.03 93 0 8 8.52
ARFREAEK 35 0 6 7.6 35 1 5 5.3
SR T % 31 0 3 4.56 31 0 2 2.16
SFRE 1948.99 56.54 310.60 418.47 1948.99 107.03 341.63 349,35
A FREEH 2459.17 81.68 406. 67 518.61 2459.17 137.68 437.62 445,39
TPSA 1036.79 2.62 186.52 243.49 946.35 2.62 168.95 174.48
THSA 1358.26 0 436.73 436.23 1358.26 7.49 463.63 454.81
ALogP98 22.89 -17.58 1.98 1.96 10.96 -7.58 2.68 2.73
FHRLE 38 0 3 8.13 26 0 1 1.78
SFRERE 53.36 0.65 6.33 7.99 53.36 1.51 6.34 6.73




PET P EE A A 2010 4F2 HE 30 5 2 # CIITWM, February 2010, Vol. 30, No.2 . 135

HMG-CoA) | Il B & 9K % %5 # B ( angiotensin contrac-
ting enzyme, ACE) % 5 MU #1740 F X 3%, H o
HMG-CoA H 2 MHEGL R, B AT T 2 47Xt
o 4 F %t B LUK ) DOCKSCORE {6 B {6,
P OO T SRS A R AN TR
F(RY) . BRER, FABRFOFTHEEF RS K
BHAHE =L, XSGl R LB & 1 H
[5, 4RBLT o 25 5 77 69 B IR) 800 o

3.5 ’
. P

1]
.

. "
.
»

.

PC2

——
(=R}
.
-
.
.

'~
o .
25 "t
2.0 “-';'_

R~ T

0.0 T
-10 -5 0

3 ;(71‘5 2.0 2‘5 3‘0
PC1
B 1 RO TLAY

3.0 4 Y

. > .,
201 S ..
1.5 1 - ._..- .

10 15 20 25 30
PCI ,
B2 m4gNF

®2 =t HERKERBLFTSHTLRS S 00E

PC2
)
wn

10 5 0 5

HERMIFHEHR

%y renin  ACE ACE2 VEGF  HMG-CoA HMG-CoA

= (1BIL) (1J37) (1R42) (1BJ1) (1HW8) sitel (1HW8), site 2
= 7 4 9 23 12 15

B 5 3 6 8 11 6

wE 2 0 1 7 5 4

4L 0 0 1 3 1 1

Hoo#

ARBIARATELRIELGYHKRR R
BARPHEF B i R I7 R0 = 1 P BE R 7 AT IR AT
RRUAELE. AUKLEW AT EE, X—0
RRE BMIBOC R LA R 4 F A0 L4 20 A7 0 4 B, i AR
X — W R R X — &, KFEEEE
BERE—NFFIHE RIS THRAEM, FAX L
{EAE R — A S H B 4 75 TR R By, BT FE R
HORABP OISR FREM O THAFS TS

FURKRF=YRHERNK, HEEBFLFTTE S
FAREWEZHNE, HRAHER, 7T RAEERK.OM
B

FRIRIT RN A B TR E WA WIER
FH, ZREIEHERNAS ERAFENMEL=E
BAEG N RERITERN. NETHBNERNT
KRE HAEBEUTHEANEL R, B2 IMRF—FRE
BABEY, AR N KHER", BB
EBAE R ABRF B IR, TRV YE
BHEEA—FLTHEN TEEMNE 2N ARG
RN, HRAFAYHAROBLOBEARZ—,
ERARBAANAUEFARETERLRRAS4HE
PE,EEHRE MM PAREF A RLERSE B ERM
EFATENEMAYHEEARFELRUED. H
TRHFARUAEENGFE XSEBTRAALER
MEmE. REHYRIMGTE BNBESOREA
I AN,

FFHEHEHREBEY S FRZERD FHE
FEESME, MR BN S E U RN TEH
X B4 F 22 1) 0 45 6 T R 431 %o e b B R S B
B) &%, Ligandfit j& Accelery 2 %) B iEJF & 194 F X 48
F i, BRI Z1ERN Cerius2 Ay —MERELI T #E ko
Ligandfit i FI 24§ & B HDE = £ B BLAK 4 T
REWNESTIBRP RS TFHEAMNBERKERE
ANARH, B AR o e M M, AR R —
MHRELLE RS RERZERZ A S FHE £
EHURREBHES—RE, S RARP O 5E
BOME LA EERRMLS Y, AR RALFTIE
TBE T B R el BB 5 B B O I A A A1 R IR R
L TAHMENERIBHEENGER, AL FEEE
IR0 T BB BN 4 Z 18] 9 B IR BB

& F X W

(1] BLHR HMF LHE,F FEREOHERE TR KE R

REBELFRBHFR[I). PEREK, 2006,47(8):
587-590.
Ruan XM, Lin Y, Jiang W, et al. Effect of TCM method
for regulating the spleen and protecting the heart on quality
of life of patients undergoing coronary artery bypass grafting
[J]. ) Tradit Chin Med, 2006,47(8) :587-590.

(2] BLHR,OLE. HF,%. AR S0 bk 58 & ik
KIF B EFRRAER[)]. PETEES GRS,
2006,26(1) ;28-32.

Ruan XM, Jiang W, Lin Y, et al. Clinical efficacy of

treatment for regulating Pi and protecting Xin in treating pa -



+ 136 - FEHPHESS2E 2010 42 430 %% 2 #§ CJITWM, February 2010, Vol. 30, No.2

tients after coronary artery bypass grafting and its effect on searching systems[ J]. Comput Appl Chem, 1999,16(4):
patients’ quality of life [ J]. Chin J Integr Tradit West 335-1338.
Med, 2006,26(1) :28-32, (8] BBZEM TEBKRLGE(M]. LR ARIEHK

[3] m# mF 204, % SRAKEFEFRAYPESR #t, 2003:631-632.

EMRBERFEFI]. FEPEHES & E, 2006,26(7): Xu SY. Chinese clinical pharmacology [ M ]. Bejing: Peo-
597-599. ple’s Medical Publishing House, 2003 ;631~632.

Jiang W, Lin Y, Wu HL, et al. Study on TCM syndrome [9] Cerius2, version 4. 10. Accelrys Inc. http.//www. accel-
differentiation rules in coronary artery bypass grafting pa- rys. com/

tients during peri-operation period[ J]. Chin J Integr Tradit [10] Christopher MD. Chemical space and biology[J]. Nature,
West Med, 2006,26(7) :597-599. 2004 ,432(7019) .824~ 828.

[4] BLEHR,AFE,TH,%. PEHFUEMEREDER R [11] Koch MA, Schuffenhauer A, Scheck M, et al. Charting
HHREEEHEBRMBEMREL]]. YEYBESL S biologically relevant chemical space: a structural classifica-
#,2003,23(11) ;804-806. tion of natural products ( SCONP) [J]. PNAS, 2005,102
Ruan XM, Lin Y, Jiang W, et al. Clinical observation on (48) :17272-17277.
quality of life in coronary artery bypass grafting patients [12] http://bidd. nus. edu. sg/group/cjttd/TTD_HOME. asp.
treated according to syndrome differentiation of TCM[]]. [13] Huang Q, Qiao XB, Xu XJ. Potential synergism and inhib-
Chin J Integr Tradit West Med, 2003,23(11) ;:804~ 806. itors to multiple target enzymes of Xuefu Zhuyu Decoction

[5] BREE, FT¥R.BEAN PHERR S =RERBEE in cardiac disease therapeutics; a computational approach
B ERMBFRLI]. 224, 2001,59(10) ;1788- [J]. Bioorg Med Chem Lett, 2007,17(5) : 1779~ 1783.
1792. [14]) K6 FRAIE . BEN HENAYEUFEEARERE
Hou TJ, Qiao XB, Xu XJ. Research and development of AN BRI RL)]. PESAHESL S &E, 2007,27
3D molecular structure database of traditional Chinese (3):236-240.
drugs[J]. Acta Chimica Sinica, 2001,59 (10) ;1788 - Zhu W, Chen KJ, Xu XJ. Application of computerized vir-
1792. tual screening technique in traditional Chinese medicine

[6] FRk REE,£%K,. S ETMENTELELR [J]. Chin J Integr Tradit West Med, 2007,27 (3) :236-
GRIHEMHKR(I]. WHEAEEMR, 2002,18(5); 240.

394-398. (151 SRfE, B FMAR, S 11 B4 B IEH BBXF
Qiao XB, Hou TJ, Yu HD, et al. Research and develop- BEAD RSN ETM LRI HENLERR
ment of traditional Chinese medicine drugs information sys- 1L, 2007,24(1) :94-96.

tem based on networks [ J]. Acta Physico-Chimica Sin, Zhu W, Huang Q, Li XD, et al. Comparative studies of
2002,18(5) :394-398. prediction of herb-based FXR ligands by 11 binding free

[7] ffg , ARH. Web FAEEARRRA[I]. iHHEN S energies scoring fuctions[ J]. Comput Appl Chem, 2007,
FAL2, 1999 ,16(4) ;335-338. 24(1) ;94-96.

He M, Zhou JJ. Web-based Chinese drug information (% :2008 - 06 ~23  $5[H:2009 - 11 -27)

REBPAELESUHEFAXRSEEN

U]

ATRELA T HELSDHFHFRELRPRARLA, FHREGALHOFRKE, TRATHEL L2
AMET005T ALNEFTHAR SRR TEFALOALBVTEELALHFFALASL, ABFLSNE
XA£ERH T,

1 ZXAE () FPHELLSREARFLARZRIKT, Q) FRERELESLMAFARLKT, 3)F
BELSLEEARTHPHBEANIB, (4)TEE R BEFLEFACRRAGTARNRERL, (S)THEL
LB BAHGCRBEERARR(ERNBRT), (6) PEWNSERLARFF AR GATHERLAMR,

2 EXER RBEARAMTAAG AA—RFARFFREAMEARILX(3000FUR)E#®LH
(500 FAA,0ERHG Fhk AR . GR4HY) ABEANERL THEE BRBE MELHBD KELH
AT, L — B Word X##H XM, Rk, w55 1.5 475, A A RIT9, HAGRMA, BAE
R RFBBHFEF . BALELRETHH X (%5 150080) A EZE 211 ERANMK,FAEGHLETAZATH
E445HESNIEL"FH, &FiR4HX #4545 L% £ liushan_hrb@ hotmail. com ;linaimin39@ 163. com; 4= &
KEmE HEEHAE,

3 BAEBKH 201045 A 31 B (AWML E-mail XEwEAE),

4 BHAEAREE  EaFE 0451 -58806133; x| W 0451 — 57752409



