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Abstrate

Abstrate

Adverse Drug Reaction(ADR) of Traditional Chinese Medicine (TCM) draws
more and more attention in the world. However, current knowledge and methodology
for TCM ADR research still remain inefficient and limited. In this work, a new
computer-aided approach was introduced to explore molecular mechanisms
underlying TCM induced ADR using a traditional herb Yadanzi (Brucea javanica (L.)
Merr) as example. The putative protein targets of the Yadanzi were predicted by
searching its all active chemical components against PDB structure database using a
reverse docking software INVDOCK. The Yadanzi induced ADR were then predicted
by searching the putative targets against the Drug-Induced Toxicity Related Protein
database (DITOP). Additional literature surveillance were also demonstrated to
support and evaluate the target-ADR relationship. It is found that 92.9% of the
literature-reported ADR are agreed with the predicted ADR. Furthermore, pathway
analysis was used to explain the possible molecular mechanisms underlying Yadanzi
induced ADR. It was found that renin-angiotensin system(RAS) pathway may
respond to Yadanzi induced hypotension. Angiotensin Il played an important role in
the RAS pathway, which can increase blood pressure. Via inhibiting the activities of
proteins REN,ACE,CMA1,and CTSG.Yadanzi reduces the synthesis of Angiotensin
I and induce hypotension. All these results suggested that it is a feasible approach to

predicted ADR of TCM and explore their molecular mechanisms.
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1.1 AMARRN

111 BYFRRMHEX S 5%

M WHO [H R 52 Wil & AE D RE, WA R Y (Adverse Drug
Reactions, ADR) &F51E 7 A S T-70iB7 . 12Wr. 697 %l a1 AR 2
HURE T H I 25 1R 5 F 24 H 1 TG DR IR Y. o 1258 SCHERR A R IR U A i
FI25 KA 5 R I RN o #5225 RN i Ve PR AL A PR 1
HARAETE

ADR JUEE W T MINIRITRCR, AR TR, S T RS
NI IE BAL, FERBET [N, R AOR TUTE M M. J e, ER
AR 6.7%AFAEME ) ADR, JET-3IES T 0.32%, Lt TS rh
PR Ik 1360 {23601, 1994 4736 [ (4R e s Hh i T ADR JiT 3801 5
JERBIA 220 73, Horp 10 G AT HaviAl, T EEEELAT 5000 5 AR, H
Hig/b 250 JJ N (20%) DA ADR AR, 50 J7 A2 HE ] ADR, BFFELIET:
19 J7 N, Mfiisé e 25 %% 40 12767,

DPIAN K J 2 H R 207 25 T R AN b1 J5 W DR IS FH 0 — SRR o T K9
P TR0 AR, By R AR Bl e 29 R R e,
I 173 Lol (1 25 85 28 DR R 29 AS B ROV 45 R I . 2004 4E 11, 268 FDA
fHE Biogen Idec 2 m] A2 7= [ — Byt ¥ 2 J Mk A A i 19 7 24 908 & B 0 it
(Natalizumab, B4 :Tysabri), T HIL T —Fh UL PR 2 R G0™ EA R
S CHEAT Y 2299 ki 1 o) AR A0S, BT 3 A H s A AT 3 OF
s S5 AMATT RSG5 KA 5 BT (Infliximab), biii f5 K
AT R AEREE, AT RSB A0 R0 R A i A0 B D, 5 ™
fo R AR EAETS, FDA 2R Aok F i W 4E A8 ORI AR i, YA
(Propoxyphene), &5 FIIR 219z —, H TR BE R P A, 2010
., FDA It o], BEAE VATl E, X 25H vy etk A d k
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YRR, Ak S WA AT ReSE, At (b AR 2R 2, 2R A
WA IR 1T

ADR RAEMNELHIRE A%, H @ RSG50 A, B FIK.

A TGN RN XFRZ R ARSI AN R [ BV (Does-Related Adverse
Reactions), FZ& i T 25925 BAE IG5 o S 200, — RS 290 ARG,
k2B 2 TR IRAR PR AR B O, W W AT . KRR, KM A R
BV 70%-80%, {HAZFETHAK. M an 25/ 30 Hh o3 A (1) S ANYE I TR
8 LY 2 ) 2 3 A BB P S SRR E O HE Rt 2 o A S A G R
EEPoEtEER- . Sl RS A2 KK (Lidocaine), 3 %252 JHF LI ¥ 5 W,
DI = U 10 £ 017 A s L = 5= {1 W 10 s 7 e NI P M 13
BEAIG, 5l R G AR A BAYA RN . A BEZ5H)AN RSN [R] I AL
IR ZE S B3 B MU YRR O PRI W AR R 524, il gy
TR ARG G R AIAER o AR SZOR IR AR EAAAEANR], S2ARR U
A 2 B 2. Bl £V (Norethandrolone) 7% & I AS HAT ik
TEH, (B 5Pty k4 (Warfarin) £ I, DU RT s s # 0 Bt v i H
LA FIASEE S, 5B R DR 2 0 B it 6 384 0 A3 A 5 I B2 A7 1R S R 0

B B IA R N RO A A A R S WY, (Non-dose-related adverse
reaction), I 5 I 24 B RIS IEOC, FOUM R ME,  JEAT 5 I 2 B 07 1 5
B T TR S IANTI . R AR ARG, O A R 20%-30% .
SR B B L RN A A B AR T, 40— SO P E A B
o B A2 AN B L IR A A2 AT 20 DS 3 A LA R 3% 9 7 1 4 i 1R 24 ]
EEREALY KSR §8 RN T NP TR 7/ INNR i1 b N : b2 il N 8 i N <5 61| N i it il
2t B b P2 A 2R . WPUIRZE (Tetracycline) W7l fe b (B =4, B
WG e IRERGAE . HUARTE 3R 2R 1 SR LK1 Bk v ER,
it LR I, BRI N R AR R RN . 50 % % (Chloromycetin)
VRN FHAEREG PRS0 IRk 2 25 5 | I IR AR AR PE RO 5 . K2 823 i
PER N ATIASEN B AUR RN . AHE T2 GERUPEAR A . TR (i e i ak
AMEAD . T R RIESIRIER YD) BAS VAL GRZERIAH [ B 6
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1.1.2 YT RENBINIEF RS T

M1 ADR HATEEME, iy el 5 AEr™ EE A, A1a vl 2 aeig i)
B e i BRI, O HLAE SR B PRI M e 107k, RIS 7 A2 XA
BRI BLg b B2 A ADR B 3 801 5 2826y A (R % 98I N IR 4
1y HLAT LA 38T 25 B BETE AT, A eBr 25 (T A S 00, RSB e m] e ple™ B
ADR [F¥EAEZ5Y), I B 2 i AR e e ik i & A3 B

1.1.2.1 545589 ADR AR /5%

48 ADR WH500710:, ERLAEYSs:, ARAMRS AR ARBET A 1.

B W)L L B ) A BT T, S BNIAE LA 20 )5 AN ROV, AR AT
A R DL 38 A 2Rt NARAS RS IEATE 9 A T Fl 25 e o 497) 45K
DRI AL F B0 20 S BRUEA T IO 9 b IR, BRI 20 S
B A B A B 2 Fi T LK e B P 5 B A Y B PR, e AR AR B e
(RIBAR BT 2, 0 S B A B 140 5 SBR O o AN T HE T B 2 B 24 0 AR 1 A 5
WE, WTRRRATRBINRIE . AT S B AT ADR HLERBTST, AR AESR
—E IS %, ARSI G NRZ R ST B X, Zhsia Eiy
WIRUSR, EREIAKS E Rz, LR EHRAAFMLER. $iLCD28 AJH
W TE YA TGN1412, eIt 2, 76 TGRS h H B T
KAEPEM AL . 6 AHSZ 2PN IS H AR /N T3y 457 B 500 £5114)
S FE, LT fENL A AN R RN . kR, 6 AR IEE BRI 1 4
BET, AR N b RS SR, R ERE MR B 3 AN 2 G, A
RIS S 5 R T e SR PR B 52 A R BEDIBR AR AN 3 AT DIBRA
O, Rk, U Sh AR A 3 3 R R, SRR A

AN — e FE S ESE Rk T ZN SR AN AL, SR R AR T4, S mT A
FUNR P IR BT T 90 o 765K FH B (1 AL 2 B A Al Y 1t g v R A R 1 A
ik B4 (HUVEC) #EATREBIAEAETUR, Qiu 48 &I HSP60 Kk 1N T,
TE TR HSP6O 2 125 2 (19 5 i 41k W7 H b e = of Py B2 40 ML AT #5517 R A
P9 40t B 5 TG AR N ARER G, IARAR S AT AN S IR A%, E BB ER BEAIR,
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ZE MR ZR Z AL, 75 ADR BIFFURISIGI 4 5 FH o 52 31— B

i R TEAE 25 AN B N s AN W] AR, BEAS BT 2 AT A 2 Tl #8620
SO )7 TR 2E R e v bt e 177 N v € NPT E MR s AN NG E¥ e
&, e LA b, AERRIEIUE DA ] SO 3 BRI o iy ELI RBIE T T 73
T Y] ADR AAERIHLE], IFBATIRE TRk

1.1.2. 2 {7+ EH 4B ADR HIBHF 5 B 7L

4L ADR HLEROTFEHEAT H B AR BRI, TSP U B 2% 0 A B 45
SEEIRRE, i ADR WFSURH T SR AREA, meR s iS04 B ADR
PLERWFSE, BEUSIEMLALSE ADR WISURESE R, AEINC, ZeRARH 559 fEfigXt ADR
BEAT PR, 4xifl, RGVEMDIIT, BAHMR LA . BB 50 ADR [FHL
BWESE, $ROL TR L, B TEG B AU, O ADR WFSUIR L TR
(ORERT, 1Al AP A AT R RG], 2k ADR BFSTH L 18 RS 5 «

1.1.2.2. 1 E¥E B FEIEEE] ADR I IRFAR

G B L S DO B A s A T A - RS o AR 2
I VEERE, Bl RS BN ARGl . ADR, fERZIGIL NN T
sCHARH ) e s A S E 4 . 294, ST, ADR, X = FIN 2%
DIRAR . WERX 3 HIEdE, e T ARKREGEE L, WEESR, E2F
AFRIAE . AZR YIS R ADR, TR H R ML, FRAT Tt 2 204k
B AEIERE, B X DI U AR B AR, TR A e B ™ (R A%
ZINIY T RACE DA AR B dle 72, ADR M s A 8l e, DAL HAK ADR
RALK A . JEFRATLEREAT ADR BFIUH 200 T MR 15 I

D/ B R AR 52 K1) DrugBank £ ™, 280 PR T
4800 ™25 WA T IS SAANSC I 25 W I b it AR 2yt 8 (1
i\, CAS %5, Wepgdityss), 9Bl CPEHIDLEL, 7k, ARlh@ess),
W2yl CGRIFISRAY, RN RS, x| iz M4 T 2594 5 ke
Rtk AR AR

ADR IR H 8 P2 7 1T, VP2 SRR B AR S gl St ADR [R#E s iR
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, MERRIAR TR PE (Mitochondria Project Database) H1H] DL15 311X 46 7
FRAT AR 2] G 8L RSS2 AR KA SR £h 52 M SR I v — S8Ry 58 Ff 5t
EB 2 ADR #Epit, —L2iYikic 72 ADR BERER . AHOCIEER 1,
A M4 E (The ENZYME Database), G £ 1B fR %404 % (Information
System for G Protein coupled Receptors, GPCRDB), #%32#4%#i%E (NRDB),
il IR 3t A% 2 D) R £ R A B0 5 2T (The Mend Elian Inheritance and The
Mitochondria Database), A2 54 iz 7 44 2" (The Human Membrane
Transporter Database), & HIEHHE S . fiH ADR WU H RN, OFHYS
ADR  EHANSC I B PR G S F A ke, WA RS2 I AT DG o 1 Bt e

(Drug Induced toxicity related Protein Database, DITOP) 'l

KT ADR FHF IR, WAVFZ LIIREEEE . BRI it 5 1A
AL (WHOD 1AM 22 A I i 15 e dl ) Vigibase. LI WHO [H By 254K
MEERRITE 24540 90 2MNEERS 5. 8Tk T 470 Ji#] ADR
Felk, St H AT e R AN 2 AV ) Bl R o LA SR 2 AN R
A 5 [ 1 37 P 22 B A5 0 (NLMD RS [ (B 37 AERFFERE (NIHD A FF K 1)
DailyMed il FDA FEA R RV 2 AL (Adverse Event Reporting
System, AERS) ##iias . 2547 #5 3 225 e P L &% T ADR HUAHG S B
5 [ [E 37 B NLM. 701080k TOXNET (Toxicology Data Network), %%
PR 5 T A A 451 B e ChemlIDplus, 36 [E B {472 (U S Environmental
Protection Agency ) - 7» [f) $ i P Distributed Structure-Searchable Toxicity

(DSSTox) Database Network 5. IXEEHH A (115 5, TEILER 1.1,



2 1.1 ADR WLIFEBTFTAH S HAE 14
Table 1.1 Databases for mechanism research of ADR

G B A & 1k
Drug Bank http://www.drugbank.ca/

MITOP- Mitochondrial Proteome
Cytochrome P450 Homepage of
Nelson’s

Information System for G Protein
coupled Receptors (GPCRDB)
The ENZYME Database

the Human Membrane Transporter
Database

Drug Induced Toxicity related

Protein Database (DITOP)

Vigibase

Daily Med

Toxicology Data Network
(TOXNET)

Distributed  Structure-Searchable

Toxicity Public Database Network
(DSSTox)

Adverse Event Reporting System
(AERS)

ttp://ihg.gsf.de/mitop2/start.jsp
http://drnelson.utmem.edu/cytochromep450.htm
1

http://www.gpcr.org/7tm/

http://www.expasy.ch/enzyme/enzyme_details.h
tml

http://lab.digibench.net/transporter/

http://bioinf.xmu.edu.cn/databases/ADR/index.h
tml

http://www.druglogic.com/
http://dailymed.nlm.nih.gov/dailymed/about.cf
m

http://toxnet.nlm.nih.gov/index.html

http://www.epa.gov/NCCT/dsstox/

http://www.tda.gov/cder/aers/default.htm
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1.1.2. 2.1 )5 BF 5014440 ADR #IBFf R

B A A=A R AE AR AN I TR, S 20N B, B 2 BRI 5 7 T
DIF R, AT — RAVAHSCHR A A, IX S 32 B AT A0 B 2 1 7 1T 1) 73
W, FIWAHI AL Pk 2 S T, XS R R R, eI s i
(AR, 5 RS AT T 2207 T IR EA TP, IR 17— 2 (1Y
W, JERATAS PSR TS5 R, A, BB 2 SR 24 A W AR REA TR
2 RIS AR AR S R, 5 T AL BNRBRE, DA%, Har, K
Z 5T LR O B K R SR R T M AOC R (Quantitative
Structure-Activity Relationship, QSAR) %, QSAR I [1]HH g Al T Crum
Brown 7 1868-1869 48t A1) V2 #e 2 (BRI .« — B (1) AL 31 2% S N3G
e 5 e A A R S R B DT R Y. QS AR AR ALNIAE A6 &4 S LT AT BT e
SE (MDA T2 8 S EPIRRr AR R 7 (10 22 52 L QSAR IW4ERE. THEE
PLEEPE TN IR & K R G0 B 250 T A 2 G R AN A s PR (R A R
BN EHE BT R . BT, ERRGEES NI TEIRG L R R GA
EFARN L R RGN,

ST BRI 0E F 2450, SR U S W00 5 T 45k K Fes it
N PR A 3 D S 73 B 2 B gl A AT AT, BT A R R Ak Ok R
R, DL S P £ 1R B SO B ROBE, 4t TOPKATRY, CASE/MultiCASER"
SRR AT AR PRI TR RS, WL I T KA S R R A T R
SESIVRAPE A8 2R G0 P9 R AR R T 5 400 () B B 2745 B T RE VS 3 I AS R
. f8#&K U DEREK®, HazardExpert, OncoLogic®!, %,

TOPKAT 24l AL X RF M MBI, 5T QSAR s, HZ
Lkl Jy RN Lk KRN i Gt 07 B SR E T 2B, A
Pt — s PERI—> QSAR KA . Hidis g oAy 74 0 2 1) S A . QSAR
B - BT o 1 T ARTR AL, o e e A 4y FELAr A5 05 T 40 0 2 IR 7
TOPKAT FJ A [ BEHR TR A RIS RV o Gnsons . S, Sod i, ey
o BTN BEAR A — N VEA AR, BT J TR0 45 R T4 B
i o S %2, TOPKAT FIUERfR LA IR .

DEREK & UL T RIRL KR GMANK . FRE T Rfifr 7l s
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