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Prediction of adverse reactions of traditional Chinese medicine compound based
on proteomics and LINCS database: A case study of Huanglian Jiedu Decoction

SHANG lJin-feng, LI Qian-nan, JIANG Ting-yue, JIAO Jia-kang, BI Lei, WANG Jing-yi, LIU Xin
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Abstract: Objective To explore a method to predict the adverse reactions of traditional Chinese medicine (TCM) compound based
on proteomics and LINCS database. Methods Taking Huanglian Jiedu Decoction (3% f# #7%) as an example, proteomics analysis
was conducted on Huanglian Jiedu Decoction intervened cerebral ischemia rat model. LINCS database, Python and RStudio were used
to screen clinical drugs with similar structure and gene expression to Huanglian Jiedu Decoction. Adverse reactions of drugs were
retrieved and possible adverse reactions of Huanglian Jiedu Decoction were predicted. Results A total of 72 up-regulated proteins
and 91 down-regulated proteins were screened via proteomics. The chemical structure of 11 clinical drugs, such as aspirin and troxrutin,
were similar to that of Huanglian Jiudu Decoction, which showed rash, nausea, vomiting and diarrhea and other adverse reactions. The
gene expression profiles of 30 clinical drugs, such as dixipramine and kaempferol, were similar to those of Huanglian Jiedu Decoction,
which showed nausea, dizziness, headache and other adverse reactions. According to the above results, the possible adverse reactions
of Huanglian Jiedu Decoction were predicted to be diarrhea, nausea, dizziness, headache, vomiting, etc. Conclusion This study
explores a new method to predict the adverse reactions of TCM compound, and takes Huanglian Jiedu Decoction as an example to
illustrate the feasibility of the method and provide reference for clinical research.
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Fig. 1 Effect of Huanglian Jiedu Decoction on cerebral infarction volume in cerebral ischemia model rats (TTC)

20 =
#
15—

10—

5 -
0

1&%7!( ML 0.710 0.355 0.178 0355 0.178 J%émz
HEMT (g ke )

IWAEZER /%

HIRFARAE: ##P<0.001;
0.01
##P <0.001 vs sham group; “P <0.05 *"P <0.01 vs model group
2 EEMSBIAXMERMEDRXERKELEHZ
(x+s,n=10)
Fig. 2

infarction rate in cerebral ischemia model rats ( x + s ,n=10)

HRUNH . "P<0.05 “P<

Effect of Huanglian Jiedu Decoction on cerebral

4=

sk sk kk

AT
1 7
BB
HH— <
s

— T T 9
BFA B8 0710 0355 0.178 &%
IR (g ke™)

S5EFARALE: "P<0.001; SHEEALE: "P<0.05 "P<

0.01

##P <0.001 vs sham group; “P < 0.05 *"P <0.01 vs model group
B 3 HEERSHMRMERXRBEEEITIEIE
(x+s,n=10)

Fig. 3 Effect of Huanglian Jiedu Decoction on neurological

score in cerebral ischemia model rats (x +s ,n=10)



FED 2022478 $53% B138  Chinese Traditional and Herbal Drugs 2022 July Vol. 53 No. 13

* 4057 »

HERRR PR (0.355 g/kg) HMIRIT BRI
DB E MR BRI R AT B A R A b . 18 P AR
H SR AR IS 2 4794 FE A, PAllogoFC|>
0.5, P<<0.05 JMbrifE, ETIEMTEHHMBEH
Z ik 163 N EREA, A 124 LiEA
AL ATNHER. ZREANM 71 A EFREH
AT 88 ANR VLA, FIFH RStudio £ il 1k 1l B
Kl 4. LRI ANBET A M AR R 159
£ BN, R TR A T T OO AR AR K R Y
ZE AR FE, DA D B A 75 9 10 I v ok 1L
(RAE FEE AR o

KCNC

FH group
down-regulated
not-significant

« up-regulated

-50 75 o 25

4 HERFHTINROIRBEAXROEREEALE
Fig.4 Volcano map of differential genes of Huanglian Jiedu

Decoction in cerebral ischemia model rat

22 HTFFEMINERERILFILEEY

221 FIEMT I SN ZYiEiE R
Fi TCMSP %04 FEAS R B2 #0%E. A0, M1
gy, 3152 370 s, B OB=30%. DL=0.18
A1 BBB=-0.30 Aybnifk, ik E] 59 AN MR
Fii B 10127 45 FE SR BUR Bk ML 59T 259 21 A,
ARG ERRATIEAN . Hh TP T IR B P,
IR A SN T SRR TR . FER . PURITAR, 3
HORTE . MOBERRBREN . BRI 2. AT FHE
YT EEFARARTT . HEREE . BRFEK . JEZEHF
PV . BRILAR EE AN MO BEERRIEAR. fRIEAR.
FIF Python (1) rdKit €L 115 ¥EM B T 5102
S5 R A AR 73 3, s B85 RARAE N NX
N R A2 F RStudio Y hClust G%F 59 4>
PR ER A BT R 21 ASIERIMLYR T 25T 3R,
JER A 10 25, MOREIWLE 5. R EH 258 )5 s
ERFRZRBIN E AR 2K, IR SRS

M RE A AFMAEIER . TS amEri &
VIR RE, HAMUME S SRR R A
RERSE, BAMHFEEE IR TT 2593485
K. B, HERE. [R5 ER, IR,
B[ = VCAR 5 00K -1,2-— IR EE, 1l 5 T 5 14 S0
LRI T, Wik h 22 5 SR IR RS, R
AR -SRI i FH 24590 B AR
SER LT RE R

15 PR 24549 5 8 T2 A 3 B 53 25 R AR AR 2
SERMEM B EMRHE T . Ak (0.248). BT E]UTAK
(0.220). HIFEM T (0.215). &MARTE (0.215). fi
FRA A% (0.209). JEZEHLST- (0.204). fkKikHr
72 (0.193) LI IERR (0.187) #hERFTLEEHA (0.179).
BRIEK (0.174). “FARAMRIT (0.172). Hmk IH B4
(0.165). M —BERRMETL (0.161). FTFEA AT
(0.161)+ PHIEAME (0.160). FaaF{X Ayl (0.156).
BRIV (0.147). BILKEEH (0.129). ZEKIK
(0.119)+ HF2 (0.105). H#&EEE (0.053). HILATIL,
iR, BRI UK, B S0P TS24 5 SR
JR 53 G5 R AR AR o R AR LI 43 % =0.170 2593
SEHEAR R O AR AL AR G, AR RTAR
A0 N R I s 5= 7 e K R -
JESEHSF . MKIARL AR, WHLARER . ERERFTRIRA . Wk
FER L FARMITEE 11 MIGIRZY) . XLy 5 5%
A R A SRR, B AR YT sk i
IThAL, &SRR T S5 MARL 1B 22
FHIE 25 -
2.2.2 WIEMEHEFREBLINADIHLE KK
HEMRE R IRGR I B, R IREEEHIN CMap
Bl e, SRR E] 1309 N, MRIGEENE T HON
KEPNHER, i1 R 50 50>0.400 (1) 30 FliZh
Yy, @LEIERESIEFRBHUGYES, Wk
1o IR Re 24 5 S B VT TR R I 1 5 R 3R A 1%
FRABE R R, AR R AR, XL T e 5 0%
fif #5317 25 BEALAE AL o
2.3 HEWEHIT RN
231 WEMBHHA RS  MWFEMMN, T
J7\ 4. PubMed. Web of Science 5 MM EIG R
POEMRR AN RN OCHER, R BOEMREAIEIT
R L ) AN R S AR AR A 2R 4 TR R I PR T A
BB EIRK FIEHT iz, ER A 255 7 sk
S GIRTT PR DRI ER 23251, 2 RUBEIRIREO. Bhfik
SRR T JR et 0 A S 2 IS o FEVRYT I



« 4058 » PER 20224678 B53% B 138 Chinese Traditional and Herbal Drugs 2022 July Vol. 53 No. 13

I ABUEAR K, b ARSI a7 5 259, ARARA AR SR MR 55
One color represents one class, those marked with * represent drugs commonly used in cerebral ischemia treatment, and those not marked with * represent

ingredients of Huanglian Jiedu Decoction
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Fig.5 Structural cluster diagram of components of Huanglian Jiedu Decoction and clinical drugs for cerebral ischemia

F1 ET CMap BUEEFENEERTAERRELIUGY

Table 1 Similar drugs of Huanglian Jiedu Decoction gene expression screened based on CMap database

LI SELAATR Ll &Y i B H e SIS IRHL AR Y%
desipramine b E B 0.401 0.195 4 75
butamben AitHA 0.401 0.159 4 75
harmaline IR SE DR 0.405 0.042 4 75
netilmicin REKE 0.406 0.007 4 75
decitabine 7 b 0.407 — 1 100
strophanthidin B 0 0.408 0.314 4 75
brinzolamide i A I 0.420 0.039 4 75
esculetin LB 0.420 0.410 3 66
amprolium R I 0.424 0.000 5 80
pralidoxime fife T 58 0.425 0.142 4 75
tomelukast FLEE 0.437 — 1 100

kaempferol WL 25T 0.439 0.125 4 75
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TR 2y SRR BT R S0 RHL AR %
dilazep Hipy 0.441 0.042 5 80
oxybenzone AR T 0.441 0.159 4 75
clemizole SR 0.457 0.158 5 80
prestwick-920 0.457 0.104 4 75
seneciphylline T Bem 0.458 0.074 4 75
arachidonic acid A VUL 0.463 0.109 3 66
tetramisole DU TBR e 0.468 0.015 4 75
betulin A i 0.471 0.019 3 100
cytochalasin B HffFA G B 0.475 — 1 100
tropine bt 0.506 0.000 4 100
2-deoxy-D-glucose 2- It 4 - D-Hi] % W 0.509 — 1 100
12,13-EODE 0.537 — 1 100
corticosterone J2 )5 T 0.547 0.000 4 100
oligomycin HER 0.561 — 1 100
phenanthridinone JEmE A 0.568 — 1 100
mecamylamine 2 m A 0.572 0.008 3 100
fendiline 25 Hh Ak 0.576 0.034 3 100
MG-132 0.594 — 1 100

e, FOEMFHNA RN ERBAL, KA
AR URIEEZ, Hefi . KIR. (ERRK.
B B 295 L, 2 Bt T TR AL
FARIEALA R R MR AR TG E =R Rlgi R
R, SIEMS R BN TR /R A RS,
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M TR SO E A K.
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SR REVIRE, SRR IZ AN R
S REAT BT ILIEL 6.0
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L1000 Hicff B A 3R s A 22 5 PR R IA AR (DL 25 )
AR, FEATZ B E AL A HA . H PG kit
B 0 ATRERG . REEE . FEERIRE. L2,

by B AR R SR, T DGR, DR
YHfIFATHER By FEih . B AR EEA.
SFHIAR . MG-132 3L 20 PG A R N, 27T RE
PE B SR R R B EATHERE . M EIMERT 20
PR R AEG . ke, kg, B, ik, %
i OREE. JKPL BEYE. SRE. RS, RIRTHE
G BEE. BEEGR . (ERR. PP ME. WA
R 955, RIR, FERFRIABPZ A B A]
RetEAE LA 7,

Y FE T B3 225 K R 5 TR SR TN P T R P 23 4
HeAHT 10 AR RS, Tl ER T
BIT IR A A R R BOAERG . Ik, IG5, K
2. SkEL SR, R R, SRE.

3 MREEKREMAZEE

AR FEA T 25 2 A R R N,
T A 2 2 P R 5 TR R TA AN R e B TR 97 2 A )
8. TBHER 2R T IRIT H— BRI R R IAE,
ALUZHEARAS. NS, HRHESESM
HEETTE, AR TR B AR RGN E AR
- TR SR AR K BRI R AA 1% . 455 PubChem.
LINCS. CMap S5 e LA Hh 25 52 5 FIG IR 254
TEAL SR EE M RIFE R RK 2 N ERE AR AUME, HETm3R
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Fig. 6 Adverse reactions likelihood heat map of drugs with similar structure of composition in Huanglian Jiedu Decoction
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Fig. 7 Adverse reaction likelihood heat map of drugs with similar expression of gene in Huanglian Jiedu Decoction
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Fig. 8 Process of predicting adverse reactions of traditional Chinese medicine formula based on proteomics and database
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