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Application of systematic biology technology in research of traditional Chinese
medicine based on overall research
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Abstract: Traditional Chinese medicine is the treasure of China, which has played an indelible role in the process of fighting against
diseases. Under the background of times of building Healthy China, how to play the unique advantages of traditional Chinese
medicine in the disease prevention and treatment is the focus of attention. Traditional Chinese medicine has the characteristics of
“multi-component, multi-target, and overall regulation”, and it’s not enough to reveal its internal essence only by the way of “local
concept”, so the research thinking of “overall concept”is imperative. System biology, a research technology, which understands the
organism from a holistic perspective and coincides with the way of “overall concept”of traditional Chinese medicine. Therefore, the
research strategy of traditional Chinese medicine based on system biology with highly feasible. In this paper, the application of
system biology technologies, such as genomics, transcriptome, proteomics, metabonomics, microbiomics, omics combination and
network pharmacology technology, in the research of ingredients, pharmacology and toxicology, identification, cultivation and
genetic breeding of traditional Chinese medicine was reviewed, in order to provide reference for the further application of system
biology strategy in the research of traditional Chinese medicine, based on the idea of “overall concept”.

Keywords: traditional Chinese medicine; systematic biology; omics; network pharmacology; overall concept

RGPS, IR R RS AL, OO B — R o3 R 24 B R 0 A R
B BHRNEIHEREAERT . AT Kk, IFARERE S B W T 2 EE AR (R,
MIRAIAR, HRE. OB HIERSE T TR <R BAENTRIMRIERA,
R ZFENE, BUEHRG 2. ZHMMBE SHERTENEL T BER.

ris HEf: 2020-02-03

EEWH: HHERERRITRINHE 0200404023YY) ; KEREFBERWIHESIRE4TE (CCKI201711)

fEBEN: TR, Eoddt, FEANFRARAGYAMZIERTIFL. Tel: 15948268600 E-mail: relulu2015@163.com
HBEEE kW, RSN, B, WNFRABGILEM T, Tel: 13353144693  E-mail: zhjing0701@163.com



* 5054 - e X ]

Chinese Traditional and Herbal Drugs 25 51 % % 193§ 20204 10 A

ARG H BRI A% 5K L. Bertalanffy
TFE, ME2TF 1999 i Leroy Hood $2it . R&A4
W5 I U AR B G A R A B R RS A LR &R
Mgsr. xS kRAE, URGWHNSLE . HETE
BEW ORI AR . R A R R
ROEYNRME S 5 SR SE R IR S, IARAEDD IR
R CTRERIL” & “BARM”, KGR <5
A W B R 2 AL, SRS A R R ]
HT 28 3R R 5T, Nature CEFRH, “HEE
NS R B ED BT BB St 7 B,
b2, ARG B EREAR T R I R &, &
[AEMFPEARTEBAWFE, FEERERH
L EERASE. A BRI Mg
SR A T T2 N RIS T
PR . AR LERIR RGBS FRAE R 2422 1)
gy SGEARL. M. BREVHY . BT
BIET I N A ERE, DIAEET <84 B
PR 1) 3 G0 A ) it 9 SRR AE T 25 AR SR T s —
N RS,

1 RGEMFEFERKR
11 EFEBFEAR

FERHZ IS R T 1986 5 32 Eist L2
2% Thomas H. Roderick #EH . &[4 2% 32 B Fr 5
ARt Thie. dtfb. e fgmiass, LLke
I AR R, SR SE SR 2 5 . PR A
2, ThEesE R4, EEE ARG DNA 2 Fhs
WA, ZESHFHEA. PCR £ AF DNA 73+
PR, B RH R 20 AR KRR
— IRk, BEE NIRRT R BT, A
IR AR FNEYT IS T A f s 2, (R 8
BRIZH AR R LA T BRI A2y . R
AEPHR T CARBREATR . BIARAE
HHOR TR Y ok AR A IS AR 1 245 )t
AT W) A S DR ALy A s B PR A 22 9 o oh I SE R
Ja, MK EmARTF ), b2 NSRS K
R AE e AR TR R R IIER
1.2 FSREFREAR

B SR 1 SN HH Velculescu BIBATE 1995 4E 15 1K
Feth, TR — DIREIRAS T Frd mRNA 1
RGP DU, WA F DI REIRAS T mRNA Rk
Ak, AITTHE S5 DI REIRAS A2 A 3 A OC 1) B
DRI . SRR, i e CAE 1 I a Al
23 [] R RGO, A S 2 2 B A 2o o ERL 2 A R4

Rl T 2B AR ), Be 8 W EEAR K- 48 7= A R 4)
Py AFEAMES AFRGHIR. SRR BB AR A
FPERS TR E RRIAE R . Fpdly %
BULNJURITE: RIEFHIRRZE . FERRIE T4
Bi. BB, cDNA-AFLP. Ei@&isssl, &
ST I CE A R 2T 9T R ST BRI AR 2
—, B ] 2 25 0o A AR I AR
VRAPENLE S B R A B 2 i 2 A A BIL AN 25 F
VDAREGE B AT FL T T N R %
1.3 J|EEREAFEAR

AR RS 1 Wilkins A1 Williams 1 7K
P, XPoEEE AN . AN, PRREERE A A A
AR E M 2B BRI R 2 A,
BFENEE A RA Y. ErECREE. BHR
FIAVE | i -H UM AR A 2 A AR R S AR
SRR, HET RS A R S R 32 B
A3 X 1) FL G AR T35 T 5 0 1) 2K 1R T B AR
B P BRI A B A AE IR R A
IET, AR SIS, X5FEZ
CRLRA W FUREE — 8, HAEZE A A
EZSEER (SRR IN WA TP A
14 KiAFFIA

AR 2H 2% 2 B 98 AR A P 0 1 A A o )
A S AR U B R, & TR kbt i B
FRE SN TR T AR A 25 A B
BRI, FERIH Y B A A
A S AR R AE R A, AU A B A G
B WU A 1) e S . AR B A
FAR T BEAFEAU WAL 2E 0 SR S AR o
Al E W A AREREZE (NMR) <5 B H
(GC-MS) . WA (LC-MS) . GC-TOF-MS.
UPLC-TOF-MS. FT-MS Ml CE-MS %, Ja& W H i
A EHS O (PCA) « i/ — 3 A5 5 #r
(PLS-DAD . 1E 2 fhif /N — 351l 73 B COPLS-DAD
KA (HCA) + SIMCA-P 21101 (o520 22
FESRREAR AN R G, 7P 29Ty (AR
Y« ZERFNEREAE AL TR R AR T O B
HITER -
1.5 REVEFEREAR

NEMAEYHAME ST 2001 $2H, 2 Ak
SRR F B AEAS B S AU B M 2
W R BAREIE LG5 7715 ARV A ik £
BRI ik ZAERAEIAR . RS HEAR . 49K



)

Chinese Traditional and Herbal Drugs 25 51 % % 193§ 20204 10 A

* 5055

FLIF . SMRT-DNA i 7 #1 16S rRNA Ml FHEAR
e 2 10 4, T ARRAEDATR. BRES
o AR AR B8 22 R A 2B . B RS 24
NERA R I R AE A FUE W EE T 1)
W FC LR A0 3 UE SE T U= 2 0k N 2 (g AN Jie
IRZm, RAEYIE IR AR EEERIE “HEMR” .
Proctor AN, TEARR 10 4F, WA 504EE
RN 2R ) 2 U 7 R A O LR R 6 8k
B AR B AR P RRAE S 7Kz b T AN W AR AL
H, IR G R R AR e T A i,
X MR B TR W A R 12 W R R 2 A0&
B EAERE L. R4, BEYE AR
JRAEIR . RERB NG AL K5 AR,
HIEFCEY B 5 25 Y B R B0 B B Ek ]
B M BAE S A KR B KT AR PR AR
R, XEMELT LIRS0 R 2525 YY)
AREFRAR BB T 5 B
1.6 MIEABFIRA

REFEERMNNLE . REN A FELZ
R PE . JFROMEE AR AT R AT T AN, $R
M “RR-ME-ThRE” AERT PR Z s
VAT PR FE AL B 7 30E R 97 0993 HAE XoF 7 Fr) 28 4 e
PE(F 7 RS, TR rb 25 T AR, 4R e
SRERER BAE, JFAIEEMILE 2 A S AR, W
2R T R A 3 005k, BRI B ER R,
LEA T T BRI L, ARG, 0T R
VAT b, S TR e s S i T 2 )2
U, FR SR A5, IR AR Ad A= 40 I 2% T £
T R IR B I R I 29 s PE R A3« A R AR
JiFIBCHRAE;  d5 e HEAT BN a4 i K P S5 S 1
IR, 4% 2 2 IR G5 R B A (R I A
fa, AHRE, R RS I 2 RO B A F AL
1) ] B 5 PR R 23 07 32 R 24 R AR AR ) (Q-marker)
FZIRPE B T A RO FE RS

FEb, RGBSR IR H 2T 5
FINH) 2, “HEE+2H57 0“2+ 4
527 B R 2 A FE X Hh 24 e AL 4 T
FERBAE FHMLEREAT AT, 2T BRI 2
AT 7 (5T I RIE T SRS
2 FHRSARPHRGEEDFRAR
2.1 HEFREZFFAR

A2 R R ARG M 0 R L2 R P o e,
RPN AR Z R — WA ARG

P R 73 32 R EU T 3 M 24 H 4 B 3 BRI
MM ZEF BT G AT e, BARZRAG. HARKE.
SR SEYG Y [N, AR ARAR M i 24
2508 I BUS AL . S 4H 22 U AT 42
PER 2SI RAED A S S, TR IR 25 2530
By O AR S R AL ) 5 T 2 s B R A
. Shi Z5MF|F BGISEQ-500 il &l FHi A,
XA REE S 25, AT Ay, ek
M BE TR R 102 154 4% Unigene F1iH ) HI =
il SE T RO W) B SRR A R R DGR R 1Y 6 2%
EEIE . Jiang PR H @ B PR E T
PSP 2V E s T 14 OB i
FER o P2 A R 2R 1A AT S
SmWRKY FEIER g3 k0, thoh, #atdl
W TR ER 2. AR R, HiB
AR SRR B S AEE T« AR AR e W AN e
R =R R A RO (1T B L R 222,
22 EJEHAFEAK

Hif, TRy ascEs, m
BLHG B AT A IR A= R e A o e 55,
Ji PR B R 3 N AR TR R o, HES R A
FEHC. 23S RAEWAME, &ABAZEEARPGIAT]
o R IR A, R 2 S R R R AR AT
WA . ¥E&PTRI SDS-PAGE 454 LC-MS/MS #
ARXTE 2 A5 102 f R AR R AT S5 b
WEFE, e 101 AR 140 MR AR, IR
2R (A TR T TR A A . Liu 25 F [
AL ZARIC AT FI L8500 7€ B (isobaric tags for relative
and absolute quantification, iTRAQ) A E: iy
EAES R FEME R E R RIAMES, ERN
I 1937 NMEAFTA 35 MERKIELE, ThEE
G 5 18 2% 7 M 45 SRR B SR B 18 T 4 Mg Py 85 B
A KA & PR RE DB IR T S EEH . 55
THOERE ) | A ERE I, IO B AL
18 A A AL 3 — D it TR AR .
Feng 2570y 7 ¥ F 8k 1 A st i i 2 BR BE R AL AL
i, FH LC-MS/MS L% 5E H 207 NME ) 314
AR R BE AL AL A, K103 A K225 35 A7 A H
AR T RE B AR B 1 R T R D RE,  HEIBREAEE L
58k 5 A 2 A oA 9%
23 KBEFEAR

WA, 2. JHER. RSN AR
SR A . AT R W AR 4



* 5056 e X ]

Chinese Traditional and Herbal Drugs 25 51 % % 193§ 20204 10 A

Jii 5 <1 000 AR =4t AT il & e M = AT
e — PRI 7 128 HP 2GR AE 1 25 XU B T R R
Wang 2555 T UHPLC-ESI-Q-TOF-MS/MS H A
HERD I RINERE T 53 MHTF NS HHEEA
I I B TS B 1Ak AR AE . Xing Z5PR A
UPLC-Q-TOF-MS 454 PCA 1 OPLS-DA i 2H
ST, FH DS A D9 [ R AL RS
ZERRE, REGRTNER DT ERLESE.
Cheng ZP3T LC-MS FIIESE AR 2 H0R
WL T R R R M fEAC AR £, e T
B Skimia T RAE 5T R I S B Su 258
FIF UHPLC-Q-TOF-MS/MS Bt &4 brAIESE AR
A 2E AP 8 T8I0 7 V20 2 B AL 22 B A3 R B
PL 30 AR =& &N TR bR, RERAAFE AT
EEII A B FE AT R, KRR R TE
(127 B A 2 o AR A /b, MR 9 SR T R Ak
2PN TEAR I ARt 5%
24 MEAHEBZRA

2R S R PR RALE, A R S ks
PPN AR SR R P L BT, [ P 2
FIFH Ak 5 43 A1 R ) 4% 2 B 2E A I Tk, DA
Q-marker FIMERPUONTR S, @A T “RN-E A4
FR-18807 HLE A TP 26 BN BT 7T 55 s, Liao 2507
FI S R 7~ TS I AR ) Q-marker, LA
FO R B Se i AT AEE VY, O 32 EE A
gy, e NORMEM LS, I IX Rl 4 5 R AR
MR AR HOAE R, AP O I R VS 9 AR
Q-marker, #¢JaXf Q-marker FIRSMEMEHEAT T 56
iE, UFPAEEERE AL SR By 23-LBEFEEE AL
23-LBRFETE Y B F 23- 2RV I A T H TR0
V5T R . Guo 25PN b S e F T rh 245 5 5 sk
FRE T, KA UHPLC-LTQ-Orbitrap #J25 73 #t
O R TIRFER B, AR FIHEM C(ADME)
R e BT 23 AR R A R i Ve YR AL S
T 2D pi -3 07 5 DRUAH ELAE X465, 73BT I 24 4
fIE, R XSNC i Co 3 2R 5 1 O B e L i RNV 7
Q-marker.
3 FHAERZEMRPNWRGENFERA
31 EFEEZEHEAR

H 2SO EE BN R A, AR T ARRE, 1
e I R P 35 RS R T A R R T P 3R A5 K &= A
KM 22 S RIEFE N, IXBEEEPRAR 1] g2 251 FH 1)
FLHALNR, S56 AR BT R AT A BE R 58

R ML A BORET Li Z5P8S Y 51 7 vk A ik
DR B AR R FUbE TR T A FLRRIE I T REAL, gt
Rl ) 1237 k7 Rk FE K (DEGs) , Hr 24
WO FE R, TR AT A ST R SRC SR IR 32
A % S IR R ) 10 B 1 MR PR o 1) 2A 1Y)
RIEANFRIEIITAER,  [FII IR B #2030 1 i
A - 52 PR ELAE RIS 5 45 108 5 A s R O 15 O
W, Zhang DI FER 0 P BoA e B T R AT
S PO/ R BB R RIA A, BRI T 5 3kizmnT
VA A MO IR (R 0E, IR T S skigiE it
0 5] o 426 J o 0 ST R A 4 ORE T R AR 1
Flo Wu Z5HOR 43 K 4 S5 BERT 5T (GWAS)
PR KT Z R T 2 AN B E ) S 2 RS, T
R E UGT2B7 LK A1 _E i MRP2 JE K| ] L2k
TR TSI E
3.2 HREFEAR

S 2 AT DA S [R] B ) A0 4 ) St R 0 AR
T SUREAT MR 23 BT, WOS FH A S A 24T h 25 2
KA FIMLAIAIE AT, B4 1T 00 5% 1) o 245 56 0 o i
MUREME, RIS S RIKMFESEEE N, HE I T o 2
f 25 805 M S AE ML . Zhou Z51iE Fl RNA-Seq
SIHTENBERE AL ¥8YT f5 HUVECs AR Ik fig
M) 5 0 A8 A6, E B AN BE RO AL @ it
VEGF/PI3K/Akt/MAPK {55 BN S, RAFPLMLE
AR, TP EFUIR AR . Yin 2900
HEWNFIRE PG o-mangostin (a-MG)
I PT 2 /E A AL#), Illumina Hiseq I %7 & A
qRT-PCR 73 #r & #, o-MG i % (NLRP3.
caspase 1. IL-18 Al IL-1B FIFRIA KTk b8 g 2 Hil
I TE K - Yang P06 b 25105 77 B i 2541
EIAE 21 AS49 A% Sk T o0 #r, I
P AE FINLH S5 0% 5 5k R 7 EGR1 A XK
3.3 E|RRAFHEAK

HAFZ SN REIITR, HEAsS
T YR 2 BRI R R AR R, 9 R R 2
ZiRIHE s . FIFEARAZER AR, mTLxE T 2Gih
I TG AL AR R 19 7K ST 1 202 17 Dl a3k AT s i 1Y)
W5E,  ECRREAS AR AN ] A B B s 451 T R K04
SF, PR AU TS MENL, SiEA
Ji 2 (AR ELAE FH A AE )22 Thag, T i B AR 254
(1 22 HE SHLA o Xing SR I TobRIC LI 5 11 BR 20
STV, R AR 2G5 T [ AR 7 R P B 9
BIA MDA IS AEE (RSV-OVA) 7L



)

Chinese Traditional and Herbal Drugs 25 51 % % 193§ 20204 10 A

* 5057 -

SRS PERF SRR /N R CRAP AL, 45 SRR
252 77 W A 995 WA AR R e sk R Y L ] R 36 )
T8 R MAR DR - 50 SR 5 M I ity 98 R R B g2 B2,
MBS Z I8 FRE, SRIBTAVEITEENG . Yao
28 ISV I 375 2R 19 5 402 40 M I R LR AL I
oy TAVE 5w g, SRR E @SR
Hippo. c¢GMP-PKG. i Jfd J&] HAFN45 B 115 = @ %
J TGFB1/RHO #HEAEFHM %%, S ERIRE
K MAEH . Feng % Y1iE O iTRAQ Bt &
2D-LC-MS/MS iR, 7 Hr45E 7 13 N ZERRIAN
w|H, ikt 12 MEATTRNERES, \rE
AT S Y A FH AT e 5 HE T PBK/AKT {5 518
#. Wnt {5580, cAMP {5518 H 4L 7 VEGFA.
TP53. HSPAS M EHA . Zhao Z511E
iTRAQ & & IMyE & A A2 A, FHRESFRA
RAFIFRTTIRIT 2 BUMEIRI (T2DMD ] RERE /4,
ZERrEAK 234, FEER S, FTHEA 181,
T CDC42 F1 RasRhoA J2& % S 3% B IR AE IR 5 Y
TETEVRITHE
34 RLEZHEAK

AR ZH 2% 18I W e FR 26T G K . ARIRRI 2
U S B, MR 25R YT R AR
P, NI EEAR 25 F I AR 2 2580 LA . Xu
AL KR P B K A 2 (MCAO) KRRy JL i,
TR T R 10 FE 58 (AAs) M)
Wik, T AAs BRI JCHE R B A
FR-25 (A AR LB MLS, HiE AADC 225 Kt
IR A T AL S LA ] (R #5522 — . Peng 251
BIF 0 = 35 V5 Oz 400 1) 230D BRI 0 I 8 % 3L
BUHL, RIS 8 Bk EARE A 0 & 4 =345
O REYR, = EECHELIUAL. PR
AR O NS R AE AR AR AL, 3R
K pEThfe, WENRFAS . PERAIRE A, %
FEB A B EACE . Chen ZPHEAT 1 RFIEAS 1 4H
RIS, RI 9 A5 ORI AE AR DG AE br G
Y. Huang 25 UPU 3 F 2h 2% bR AR 4 2 K
UHPLC-Q-TOF/MS AR, #RuTIHSE (BSS) KA
R AR A 20 8 2 B DU 17 %, S i 10
MGV TR BSS 2 Wi e bR EX, N
TRIEAREH VBRI (8] (1 3h &2 k87~ T BSS Hk e,
YA PU I 6T BSS K BRI AT 8085 LLVEAY, itk
NI EITRE LI RS %, Yan 20575
F IR 7R, KA R AR P, R

T VU Tzt A RV LA . Luo T
I8 B SR AR T 25 5 1R 45 A UPLC-Q-TOF-MS #;
AR, AHT/NR B R AR, B ER IS EE
B AR bR EMFIARENE R, RIRN T R 23
VER TR, BiE 31 METEM A Y 5EhR,
B R T SRR AR AR . Tu P ST 8 i B
¥ (mild immune stress, MIS) K BT, {FHH MIS
ATRERME S (PM) 5lHER 2595 & 1
i (DILD Gy MM R ERZ —. RN 25EH 12
Fh MR A A A 70 9 Fh AR 22 AR b4, 3X %)
TIEAR RG] PM-IDILI 5 & MAR A SEMEH. Cui
SSIELT UHPLC-FT-ICR-MS 4K #I4H 2481 55 H%-
RN PR A B IMLA], OPLS-DA 43 #T i i H
M 20 MSERIAYIbRCY), WIEME T 7 M
G IEE ST A G, BT 5 5 i3
i it e <+ )\R” BAREEZ
3.5 WEMEFERAR

FIRRAEM A EHA, LSRR R A B 245
Ja LR AE A TR TS, AR 2GR TT A BT
SRR VR BB LA A0 2 PR AL T B - Zhang 251°¢)
KFH 16S rRNA 5 PR 3 1 5 4 5 5k R A 0 4
AR, XK BRISERE S AT RCEDREE 28, KIS
EEARBTEE e A R (functional
dyspepsia, FD) KERMIIZEEHERI, FigeER
WHELR, WAL N BOR AT, A i
WEEVIRE A R T 2 X AARBURYT FD AL
. Li 5PTHE A A ARSI (CTE) Al A
KR 5-¥2ta i (5-HT) MG It wh 22785 32 K 1
(BDNF) [J#ik, CTE Ab3kn] LLyE 5 iy i 1w #E
X, 76 CUS KRN, CTE SR Mi%iE
PR R L 38 T KT DA AR 225 AR
SCFAs [F7= A 5 U1FE 5%
3.6 MEHEBERAK

BT W2 2 BB R AT R “ 25400 Fs o) - S -
PIg " (RAH ELAE P N2, BT Sk HR 24 76 P B 20 0 O
VE ML BT B AEBEAT TR Qi 25815 T R 25 24
A P S TR T PF FH B R R B PR R F AL,
W 67 MNEHERLS A 5 AN, R FFE R
FEIEE S 5B AMRE TS5, JHERERRS
PAAT . R B R 5 A /K . Zhang %50
2l ADME RS, 25148 [ R 26 53 b o — AR i)
RGP TR, R T LU0 RIG Y7 O LA I
M2 RGR D TYERNU . Liang UL F 27



* 5058 - e X ]

Chinese Traditional and Herbal Drugs 25 51 % % 193§ 20204 10 A

X R ) 4% 25 B SR, TR 7S R b 3 iU B A
BIT AR ME . BHEE A FRE SR T AE T g
BT WL A B n f g B - R R0 -2 1
FHEAEFM S, G25EEH T 224t 7 nH ok
I, Hiu 25038 I Bodhs i e e AL 28 W 24 T ek
2 RUREPRIA T R, I R4 o b 15 2 RUR S
WA, ANTFRIGIT 2 BUNE IR 25t 187
o Ak, BT L 2B 2R v 2GR BT ORI R
NUEIRT 72 SR A 2 N AT o BT 22 25 25 F
TR SERAE. SR o T-ERR T NS, oy
WA H E iR 2 N FE s 25 G AR FEERR . EiR 2511
R I AR AT FE 2 B R e AR, #RR T RiRE
FNFE P 24 AR 25 BRAE B AL 1) 5717

37 “HBFHEAZRT BARAR

371 “RRHA+EAH” # Lu KT
UPLC-TOF-MS H3E#E [ 4Q 5§ 2H 2 A1 3 T nano-LC-
Q-Exactive-MS-MS W& AR A EH AL S X2
MR B A LigR, KERBEAEA
W ST AMRIEMI AT AR ZY 76 NMEAR ZSHRITH
TETEAE bR ED, ARYE bR iC ) TR FE 2 E
2RI VRITRE . 45 A0 AN R SR I U 45 R
I o Zhao A (18R 19 S 4L AR AL 27 1438
NPT R ML, UEBA K SR 1 366
ANEEEA 58 AN B 7R B A I R
T2 IR AR e R AR REER A K AE T
FR A VRIS 24 R =% T S BUF
B

372 “EESIHEAM” A Dong &SR A
FLPRLE AT ITRAQ B3 TR IEALIE 7% CCl4
FHSHKRAT L4 i M E AL, Kk
LR IEA 7% 7 FIAE B 20 i A 255 AN 22 e B R AT 499
MNESEA, Do RARIER T L4
PRAE R i85t i Ugt2a3. Cyp2bl Al Cyp3al8 ()
FILTBLH

373 “HUEMASE AR B Xiao 251
7 T2DM K RARAY, JE T HiEE 16S rRNA A
WP 43 #7740 B9, b4 UPLC-Q-TOF-MS #1
GC-FID # F 2k 73 B 25 {58 it A= A 400 AR st s I
PRI AR Ak, o] B B 5 AN B4 X T2DM B (1 1 [R) 1
HIMLH#] . Piao %A UPLC-QTOF/MS il 16S
tRNA BT b /NSRS, B2 2R Ng
2 T of A7 0% R % 1) 3 L AN i 3 1 A O TR 1 5
mALE, KRR KRR IT B E K E

RIEARF, SG R EE Y, 50 0 S A
S, R R AL, BT N I A
S AR A 250 £ (R RT B e B AL LB
374  “EEFAHAHRIPHH EAA B Zhao 21
A8 1 H 2 i 2E K SRR R 2 4 YR T A
KRS 2 AR R A
RQVIZEAE, VP00 TIBERE A S5
BRI E ARG, 8 ANE AN AR, FE
W A AR SR BN P A AT M, B Metscape 31
Sy HTER R 5 PP T CE AR DG, R BRI
VIREEEE A EES 5 AR, e 2 HM i s
D7 A EIL I AT R FARE . RIE RN AN IS S
g, WS ZE M KR R AT R, Uk
R 7R FABLEIRT TR A T — > RS S
3.8 “MEHBBE+HEF” AR

3.8.1  “PIKAFLE A FEFA” B Zhao 2V
R TR T R R ATV, AR SR
i HURWUER . Gttt MEEEE. EMER
SO M2 FREGUE S IANT,  FEXTAT 28 48 37 VE SR
PAE AT, PONKT R EE A 83 A
TSy, B HTIE DZXXT AL B MCF7 41
Murh & BT 87 2% DEGs, FL+ PTGS1 Ml PTGS2
PR BRI DR, XL T 4 NEPERCT, R A
IRANZTHE SEIR R BHE—DAE S, SR SRS
RN S A i 2 A A 7 I R AR AR AR, %
J7VE R FE 25 5 g R A e R T — A
REGHIA -

3.82 “WBKHHY+EAM B Hou 2
AL T EIRIRE SR E IR N R KRBT HK-2
YHMASERL, 3 Sl 75 126 I 2 4L RT G R A 2 S 3R 1)
T, AEMBAEPIRE SR (DS) W HR
BBER R A, BECA TR
- m . - R E AR A N,
MINRA] CTSD. p38 MAPK. CDK2 %5/ DS 185
BRERE SIS MR B R R, HFEHfE DS 1
R MR B ZR ., R PRARR.

3.83 R RBIAL B Guo &
FET TH-NMR FO4 Q4 250 R 4 245 3 250 8 16 5 2
P20 (HS) [ T2DM 897 MLEIEAT#F 5T, AR
TR T 21 NMEDIRREY), AR 2% 2581
SR T2DM 32 18 N4, TS
YEBAERT 135 NMEFR, 28 0T R 4 NME
1, MAOB.ACACA.CA2 Fll CAT 7 HS J3J7 T2DM



)

Chinese Traditional and Herbal Drugs 25 51 % % 193§ 20204 10 A

* 5059 -

BRI . Zhang 2] i 90 28 245400 % 45 S s
AR H =B T B R 877 (BSTSF) X Fi /R
KIFBIF (AD) BRI ERIMLE], 22595
BN 3T AW, KL 64 NSRRI, Bl
il = ZUAPRTT TNF 55 @A PIBK/AKT {5518
%, FETRUAS, 78 FRBIYI: % e N BSTSF
BIT AD JEEADNREY), EES 5 TR
o- KRR H M B ER BRI . (AR #S
AR 2R RE R .

3.8.4  “WIEEZEHREA” B RO
FRIE R A LA A S BRI o Lin 07
BTV (TEC) M4, R Lz mH
o AR 5 70T H R W 45 25 3 2 0] )\ A 3
(DV) #ATAMHREEMR, SEHRAZRS S
R AE RV R S, X B R 1 PAH.
SOD1. SOD2 “5AHCHE &, FmiZR N IRME . H
TEERRRI . RE RIS OCIE K, RS T AL
R UM TS RIE RN AIREETHFE, RASES
BT A o AR 2 AR A v 29 36 M il A T 24
PR APt 2 N, Xu 2578 A
B EAEE (HMDB) , WA T 149 AN 5 I54H
B ER A DGR A G S, JRA T 2 E R A
GRIEH 22 Folr e 29 M A A0 W B T B B M — e
MR ER, B RS SEIR T R 14 ANk
AR AR TR YT, L2y P
FERRARM L M nd ma g AR R AR TR A R S A R
fEME. Liv 2745 T UPLC-Q-TOF/MS AR5
TR R BRI 4E S, RATH AL RAO
LB AL, FRBH TNF {55 1@ 81 Caspase Kk
P 7E B O R A0 2% 0 UL M R A o R ke o S 1)

M
4 AHMNEREN. KIESEAEHARTHER
GEMFRAR

4.1 ERFBEZEAR

T4 K 2 502 - = R0 T isifk
SERET, DRI 2 v 24 0 AR R TR AH AT AT A5
FEAFENAMFI B E1eEEm T R2V, %
2[77]‘ %§Eﬁ4[78]\ 72%[79—80]\ }\72%[81]‘ E,E[SZ]
S NA G, HAo FH S5 R A AT —
AMRRVERETL, ZIUE 78 56 B T 12 5E R 20 1
HH%, RS T 548R T P S s ss
B RS, IR oA 24 P AR 4 35 DR 2R A b 42
BET TR o AN e 5 A4 5 DR 2L R T e 5 TR ZHLE

NI RZM o Fhricdeft 7 3 & B %R, /8 DNA
PR ARTEF 26 e ) Z B . H124 DNA %
e 7T S e RO IE AL T BL ITS2+ psbA +trnH
Z W R BA N E YR LM %52 R ZFILL COl+
ITS2 AERIEIZE L E R R, Shen ZF HI4E
S DNA IS AT SCAR Fric, %% 5]
A D o B 7 55 25 ) GenBank ¥ 122 o 5-4&
&4 W B 5 7 %)) (Simple Sequence Repeats, SSR)
IR ANZ DNA JBP51l, Wit SSR 514, ATH
YENSRITUEES R 4 52 1A 05

BRI AR R T, BEE TR, B
ZRH “EERHZE L EYRAE” 25T,
St 24 AR 0 38 A R AT VR E . BRI 25 OR A
HPLC %A1 qRT-PCR $2 AR 73 75 52 P A A M 2 00 32
w2 P TR R K 5 00 S P T P R 5 0
ApCPS KEEEE R A I, RV A 28 O T
B R H o LRI RS B T A R
O, BT AT A 2RO BV R R b e B B
WA, # 2 BR F UPLC-Q-TOF/MS $% A%}
PN % i R T B PR KRR R 2 B R A 07 Tk s S K
ST MY, RS EET psbA-tmH F 5145 T %5 %
B, PSR SR ER e RO i B BN, N tree
SINTRIT, PATE M R I 40 2 3, R
2 ANPEHV PR AEAE 35 22 5, RS PR IR
T, WP RSB Ak =, HoRIR b
T Hh 24544 BV 7T B T S A
42 FEFREFAR

I e A AR TR B R SR R R A, X
553 2 ARG B R 3 2 F A & Fh G &
TR . Li 00 T S T Ay S,
Wi 7 AL SN LR NG, HAE 5 018
% DEGs L, 5317 /> DEGs Fifi, ifiid qRT-PCR
Wi T 15 % DEGs RikfEil, ARSI
TR 7T S . Lin &8 4l
ST T =R SR FT R H R 5 T 1 R B 0 A 11
Putt, SRAYTEEIRERASE AR =+t
d . Wang SEPOSE 9AR PF 2 5 Rl ) 3 S 43 W
R~ T SmGASA4 fEMEY) K B ik A2 1) B EAE
H, SmMGASA4 TEFFS I RAZRAEY) H (1) 2L T,
REfE AR R E, Dy h. T5A
Z &M (PBZ) Whiafigitt, vl BRHSMmRE
W -£5 BROFH 9 35 [R] 117 2 38 A0 1) FF 22 B A= 9 4 B
KRR PRIE, TS H s A 52



* 5060 - e X ]

Chinese Traditional and Herbal Drugs 25 51 % % 193§ 20204 10 A

o BETHSEHARMBUEZ PR, 24 A
WRRE R iRy —, Liu ZPUSRHRE T
S SSR ARIEHEIAR M H BB L 2R, 45K
B 4 o ) 10 388 A 70 S L 8 o 7 ) (10 g A 22 S
N, ONHERR RGBT R PR ORI AT FE
SR FARAE T RS2 MHE . Zheng 25PN [H A&
(1) =-EH miRNAs #4704, €t 675 KR
miRNAs, iF B miR156 FJE R 5 R A =% Y)
e, AEA=-EmEE bR,
43 HEPEFRAR

A B () AR P 2 R R e 2 B R A 1 AR KR
B WA 2H 2 25 ) AR 0 7 5 T A —
SERIR . He 2RI Tlumina w53 &0 FFHOA
WF T A = 2 R0 S 0T B R AR AL, A dir T
fE (CC) MEefE (CR) XTHRFREE MM, CC
0 1m) F- 9 VR o 2 FE T CR BETE o 2 FRAE1E 24
B, CC 4338 1 B a AR P B . AR T A B BR
B OUTs, CR LIEFEEEMBAE. BErfeE.
BATE . BRI ARAFTEATAFE OUTs, BEHEA
HOA ARG SIS B E SR U5 HE S . Huang 250
K FESAE NI 5 AR P an e 5 25 B A 40 AR ELAE
DACK AR AR )4 2 A = 1 S AR SR 45, o] B 24 A
WA P R VA L B R A S ARG, AT s e
ZIIT AL
4.4 “HHFHEZ BERAFEA
440 SR HREHE” B L SRR T =
LERZ KR ATRENLH], RNA MIFIL%ES] 29 957
A~ DEGs, FEZHEVHERTHS. whiE
FEARU . RN AREE A2, KM NMR 3
WEHA, N=EERKE 4 ADHEBR I ER T
ITEEMT, BEEHBER R, BT, s
JER PIARRAS T  4H BRI ST =B R T
A EEEM.
442 “FEAA+HRBA” B Liv 2PN H
SWATH-MS £ GC-TOF-MS ARG . 43 Hr T A
PR E MR A AR, o 419 NERE
IEE AR 33 MY EEAE S, H
IR AT HAt Rl P polyphylla var. chinensis
PFEARENE A F, BERERIANCRE R, "ORFEE
A=
5 HHiES5RE

W2 RN B TCIRES, NERETRZ “ 24
Iy~ 2R 2R BT ERRRS, RH

PARBFARORE I R 2 AT . RGN R il

ERFARMS, TTSRBUEYR K FesoK

L AR AR R A YK ) e RS

B Mz IARAE BANEEE S BRI RAE, 7]

IRt 2 REAR R, BRI RGN ROR T

H gl RGN TR AR ISR, R

VBN R 2GR SR O 1 OB TR, R

shrp GBS, EERk. BHETTE, R

G FHR Sh 2 G EACEE R RS AN,

WU RRIE G R, R BETE 70 A A A% T

FEPHIME A - 21 2, fE B e A KHE 5

B fe] 4% v = 245 915 9 A0 VA 9 G 3 N S T 7T AT

BHER L —. PR ILSA LU L5,

—RPAIA LT ERTE TR “ P BEABHIB IR

T, IEFTE A%, dAERZHT, Rk

AR 2 AT AN R] 23 B, AR 25 BT ST LA

EHEIWNIE S, AREIENRERMAERS: =

R CHHEIIN T BOR, MR BRI 2 Ry

o, RPEMAE IR EOR, 2R A

AHEZIATRE, 2 HOUURAROR, Insmxs v 250

HIFARMEB AW TT, AARE P RMME: =

regy “BITRC” ImAR N A R, PR TR

FERAHE S, IR B0 s HA A

=, MR ZHBRTA K, HARRCT Rk

AR, FENFHRGED FHARN L4

Ji 2R B AR EREAT AT, JRIR R T AR M

FIBCRFEAL, e S/ . BRI, Joifik

ST A, AR 2 7R kL,

X HEIHRANTEIE, A ReH F T A2 )5 1B AR LR

HYEM . RRIMFTERZ2HE RGEEY SRR S

“rhERZyEE T g diin T “rhgyiehE

BT FCERANRL S, dREEAUE AT UG, MRARA B

R P 2L G T AR AE A S, Tt

8.

SE

(1 5% FER GHRR, & ETREWNHLER
SRR IRt JE [J]. 25, 2019, 50(19):
4529-4537.

[2] Kesi¢ S. Rethinking the pragmatic systems biology and
systems-theoretical biology divide: Toward a complexity-
inspired epistemology of systems biomedicine [J]. Med
Hypotheses, 2019, 131: 109316-109326.

[3] Qiu J. Traditional medicine: A culture in the balance [J].
Nature, 2007, 448(7150): 126-128.



)

Chinese Traditional and Herbal Drugs

ES1% F198 2020510 A * 5061

(3]

(7]

[10]

[11]

Semenov G A, Safran R J, Smith C C R, ef al. Unifying
theoretical and empirical perspectives
differentiation [J]. Trends Ecol Evol (Amst), 2019,
34(11): 987-995.

MRbpk, Raso., ARIERAY (7] hEPHRE,
2016, 41(21): 3881-3889.

Velculescu V E, Zhang L, Zhou W, et al. Characterization
of the yeast transcriptome [J]. Cell, 1997, 88(2): 243-251.
Meng Y J, Yu D L, Xue J, et al. A transcriptome-wide,

on genomic

organ-specific regulatory map of Dendrobium officinale,
an important traditional Chinese orchid herb [J]. Sci Rep,
2016, 6: 18864.

Wilkins M R, Sanchez J C, Gooley A A, et al. Progress
with proteome projects: Why all proteins expressed by a
genome should be identified and how to do it [J].
Biotechnol Genet Eng Rev, 1996, 13: 19-50.

Yokota H. Applications of proteomics in pharmaceutical
research and development [J]. Biochim Biophys Acta
Proteins Proteom, 2019, 1867(1): 17-21.

Gika H, Virgiliou C, Theodoridis G, et al. Untargeted
LC/MS-based metabolic phenotyping (metabonomics/
metabolomics): The state of the art [J]. J Chromatogr B
Analyt Technol Biomed Life Sci, 2019, 1117: 136-147.

Li XY, Jin X, Li Y Z, et al. Network toxicology and
LC-MS-based metabolomics:
mechanism of action of toxic components in traditional
Chinese medicines [J]. Chin Herb Med, 2019, 11(4):
357-363.

Marchesi J R, Ravel J. The vocabulary of microbiome

New approaches for

research: A proposal [J]. Microbiome, 2015, 3: 31.
Proctor L. Priorities for the next 10 years of human
microbiome research [J]. 2019, 569(7758):
623-625.

Clarke G, O'Mahony S M, Dinan T G, et al. Priming for

health: Gut microbiota acquired in early life regulates

Nature,

physiology, brain and behavior [J]. Acta Paediatr, 2014,
103(8): 812-819.

M, EkE, OB . BRRGEELTHRE
i R B [T]. R E 2R, 2002, 14(11):
1429-1431.

& M. FET AR LR 1 T R A R S S
[J]. FPEEL & 53], 2007(5): 489-493.

Li S, Zhang Z Q, Wu L J, et al. Understanding ZHENG in
traditional Chinese medicine in the context of neuro-
endocrine-immune network [J]. IET Syst Biol, 2007, 1(1):
51-60.

Gao J M, Wang T Y, Yao X,

evidence-guided network pharmacology analysis reveals

et al. Clinical

[19]

[20]

(21]

(23]

[25]

[27]

(28]

[29]

a critical contribution of B1-adrenoreceptor upregulation
to bradycardia alleviation by Shenxian-Shengmai [J].
BMC Complement Altern Med, 2019, 19(1): 357-365.

Shi Y Y, Zhang S X, Peng D Y, et al. Transcriptome
analysis of Clinopodium chinense (Benth.) O. kuntze and
identification of genes involved in triterpenoid saponin
biosynthesis [J]. Int J Mol Sci, 2019, 20(11): E2643.
Jiang Y, Wang L, Lu S R, et al. Transcriptome sequencing
of Salvia miltiorrhiza after infection by its endophytic
fungi and identification of genes related to tanshinone
biosynthesis [J]. Pharm Biol, 2019, 57(1): 760-769.

Yu H Z, Guo W L, Yang D F, et al. Transcriptional
profiles of SmWRKY family genes and their putative roles
in the biosynthesis of tanshinone and phenolic acids in
Salvia miltiorrhiza [J]. Int J Mol Sci, 2018, 19(6): E1593.
Wang C K, Peng D Y, Zhu J H, et al. Transcriptome
analysis of Polygonatum cyrtonema Hua: Identification
of genes involved in polysaccharide biosynthesis [J].
Plant Methods, 2019, 15: 65-72.

Yuan Y D, Yu M Y, Jia Z H, et al. Analysis of
Dendrobium huoshanense transcriptome unveils putative
genes associated with active ingredients synthesis [J].
BMC Genomics, 2018, 19(1): 978-986.

ZhiJY, Li Y J, Zhang Z Y, et al. Molecular regulation of
catalpol and acteoside accumulation in radial striation and
non-radial striation of Rehmannia glutinosa tuberous root
[J]. Int J Mol Sci, 2018, 19(12): E3751.

Lin W J, Huang W, Ning S J, et al. Comparative
transcriptome analyses revealed differential strategies of
roots and leaves from methyl jasmonate treatment
Baphicacanthus cusia (Nees) Bremek and differentially
expressed genes involved in tryptophan biosynthesis [J].
PLoS One, 2019, 14(3): €0212863.

Fan G Y, Fu Y'Y, Yang B R, et al. Sequencing of Panax
notoginseng genome reveals genes involved in disease
resistance and ginsenoside biosynthesis [J]. Bio Rxiv,
2018, 6: 4-18.

XA, KR, ROE S REMSLTEMEAR
FEor AR [ P E R 2K, 2018, 43(16):
3329-3334.

Liu Z X, Zou L S, Chen C H, et al. iTRAQ-based
quantitative proteomic analysis of salt stress in Spica
Prunellae [J]. Sci Rep, 2019, 9(1): 9590-9596.

Feng S G Jiao K L, Guo H, et al. Succinyl-proteome
profiling of Dendrobium officinale, an important
traditional Chinese orchid herb, revealed involvement of
succinylation in the glycolysis pathway [J]. BMC
Genomics, 2017, 18(1): 598-606.



* 5062

)

Chinese Traditional and Herbal Drugs

ES1% F198 2020510 A

[30]

[31]

[32]

[33]

[34]

[37]

[38]

[40]

Wang Y M, Liu L, Ma Y K, et al. Chemical
discrimination of Astragalus mongholicus and Astragalus
membranaceus based on metabolomics using UHPLC-
ESI-Q-TOF-MS/MS approach [J]. Molecules, 2019,
24(22): E4064.

Xing D X, Shen G W, Li Q R, et al. Quality formation
mechanism of stiff silkworm, Bombyx batryticatus using
UPLC-Q-TOF-MS-based metabolomics [J]. Molecules,
2019, 24(20): E3780.

Cheng X X, Xu TF, Pi ZF, et al. A wide-targeted urinary
and serum metabolomics strategy reveals the effective
substance of the Wu-Tou decoction [J]. J Sep Sci, 2020,
43(4): 727-735.

Su XY, Wu Y J, Li Y, et al. Effect of different
post-harvest

processing methods on the chemical

constituents of Notopterygium franchetii by an
UHPLC-QTOF-MS-MS metabolomics
Molecules, 2019, 24(17): E3188.
XEFE, Bk, B, & hAREREY
(Q-Marker): H 27 fi BUREAE S FUFT S [7]. 2y,
2016, 47(9): 1443-1457.

Liao M L, Shang H H, Li Y Z, et al. An integrated

approach to uncover quality marker underlying the effects

approach [J].

of Alisma orientale on lipid metabolism, using chemical
analysis and network pharmacology [J]. Phytomedicine,
2018, 45: 93-104.

Guo R, Zhang X X, Su J, et al. Identifying potential
quality markers of Xin-Su-Ning capsules acting on
arrthythmia by integrating UHPLC-LTQ-Orbitrap, ADME
prediction and network target analysis [J]. Phytomedicine,
2018, 44: 117-128.

Otuboah F Y, Zheng J H, Zhu T Y, et al. Design of a
reduced objective Lens fluorescence dPCR Gene chip
detection system with high-throughput and large field of
view [J]. Optik, 2019, 179: 1071-1083.

Li J, Rong M H, Dang Y W, et al. Differentially
expressed gene profile and relevant pathways of the
traditional Chinese medicine cinobufotalin on MCF-7
breast cancer cells [J]. Mol Med Rep, 2019, 19(5):
4256-4270.

Zhang Y Q, Wang C, Guo Q Y, et al. Molecular
mechanisms of the analgesic action of Wu-Tou Decoction
on neuropathic pain in mice revealed using microarray
and network analysis [J]. Acta Pharmacol Sin, 2018,
39(6): 988-997.

Wu L L, Han W C, Chen Y L, et al. Gender differences in
the hepatotoxicity and toxicokinetics of emodin: The
potential mechanisms mediated by UGT2B7 and MRP2

[41]

[42]

[43]

[44]

(45]

[46]

[47]

[49]

[50]

[51]

[J]. Mol Pharm, 2018, 15(9): 3931-3945.

Zhou Z Y, Zhao W R, Xiao Y, et al. Antiangiogenesis
effect of timosaponin AIIl on HUVECs in vitro and
zebrafish embryos in vivo [J]. Acta Pharmacol Sin, 2020,
41(2): 260-269.

Yin P, Zou W S, Li J D, et al. Using high-throughput
sequencing to explore the anti-inflammatory effects of
a-mangostin [J]. Sci Rep, 2019, 9(1): 15626-15632.

Yang W X, Kang Y N, Zhao Q, et al. Herbal formula
Yangyinjiedu induces lung cancer cell apoptosis via
activation of early growth response 1 [J]. J Cell Mol Med,
2019, 23(9): 6193-6202.

Xing Q Q, Liu L W, Zhao X, et al. Serum proteomics
analysis based on label-free revealed the protective effect
of Chinese herbal formula Gu-Ben-Fang-Xiao [J].
Biomed Pharmacother, 2019, 119: 109390-109398.

Yao B J, Liu J, Xu D D, et al. Dissection of the molecular
targets and signaling pathways of Guzhi Zengsheng
Zhitongwan based on the analysis of serum proteomics
[J]. Chin Med, 2019, 14: 29.

Feng X S, Shi H L, Chao X, et al. Deciphering the
herb  Radix
of nasopharyngeal

pharmacological mechanism of the

ophiopogonis in the treatment
carcinoma by integrating iTRAQ-coupled 2-D LC-MS/
MS analysis and network investigation [J]. Front
Pharmacol, 2019, 10: 253-264.

Zhao J, Cai C K, Xie M, et al. Investigation of the
therapy targets of Yi-Qi-Yang-Yin-Hua-Tan-Qu-Yu recipe
on type 2 diabetes by serum proteome labeled with
iTRAQ [J]. J Ethnopharmacol, 2018, 224: 1-14.

Xu J, Liu X, Luo L Y, et al. A metabonomics
investigation into the therapeutic effects of BuChang
NaoXinTong capsules on reversing the amino
acid-protein interaction network of cerebral ischemia [J].
Oxid Med Cell Longev, 2019, 2019: 7258624.

Peng W, Du H, Liu G L, et al. Antistress effects of
San-Huang-Xie-xin decoction on restraint-stressed mice
revealed by 'H NMR-based metabolomics
biochemistry analysis [J]. Oxid Med Cell Longev, 2019,
2019: 5897675.

Chen C C, Yin Q C, Tian J S, et al. Studies on the potential

link between antidepressant effect of Xiaoyao San and its

and

pharmacological activity of hepatoprotection based on
multi-platform metabolomics [J]. J Ethnopharmacol, 2020,
249: 112432-112439.

Huang H M, Wu J X, Lu R G et al. Dynamic urinary
metabolomics analysis based on UHPLC-Q-TOF/MS to

investigate the potential biomarkers of blood stasis



)

Chinese Traditional and Herbal Drugs

#5135 E198 20204£10 A * 5063 *

[52]

[53]

[54]

[55]

[59]

[60]

[61]

syndrome and the effects of Danggui Sini decoction [J]. J
Pharm Biomed Anal, 2020, 179: 112986-112993.

Yan Q H, Mao H L, Guan J Y. Metabolomics analysis
reveals the mechanisms of the effect of Sijunzi decoction
on spleen deficiency syndrome in a rat model [J].
Microchem J, 2020, 152: 104422-104429.

Luo W, Zhang J W, Zhang L J, et al. High-throughput
untargeted metabolomics and chemometrics reveals
pharmacological action and molecular mechanism of
Chuanxiong by ultra performance liquid chromatography
combined with quadrupole-time-of-flight-mass spectrometry
[J]. RSC Adv, 2019, 67(9): 39025-39036.

Tu C, He Q, Li C Y, et al. Susceptibility-related factor
and biomarkers

of dietary supplement Polygonum

multiflorum-induced liver injury in rats [J]. Front
Pharmacol, 2019, 10: 335-339.

Cui Y, Wang R J, Zhang Y, et al. Investigation of the
mechanism of incompatible herb pair Gansui-Gancao-
induced hepatotoxicity and nephrotoxicity and the attenuated
effect of gansuibanxia decoction by UHPLC-FT-ICR-
MS-based plasma metabonomic analysis [J]. J Pharm
Biomed Anal, 2019, 173: 176-182.

Zhang S B, Lin L, Liu W, et al. Shen-Ling-Bai-Zhu-San
alleviates functional dyspepsia in rats and modulates the
composition of the gut microbiota [J]. Nutr Res, 2019, 71:
89-99.

Li Y, Peng Y, Ma P, et al. Antidepressant-like effects of
Cistanche tubulosa extract on chronic unpredictable
stress rats through
homeostasis [J]. Front Pharmacol, 2018, 9: 967.

Qi Y J, Zang R X, Lu H N, et al. Network pharmacology
and bioinformatics approach reveals the hypolipidemic
mechanism of Dan Tian Jiang Zhi pill [J]. Med Chem
Res, 2020, 29(2): 243-254.

Zhang W J, Huai Y, Miao Z P, et al. Systems

pharmacology approach to investigate the molecular

restoration of gut microbiota

mechanisms of herb Rhodiola rosea L. Radix [J]. Drug
Dev Ind Pharm, 2019, 45(3): 456-464.

Liang X J, Li HY, Li S. A novel network pharmacology
approach to analyse traditional herbal formulae: The
Liu-Wei-Di-Huang pill as a case study [J]. Mol Biosyst,
2014, 10(5): 1014-1022.

Hu R F, Sun X B. Design of new traditional Chinese
medicine herbal formulae for treatment of type 2 diabetes
mellitus based on network pharmacology [J]. Chin J Nat
Med, 2017, 15(6): 436-441.

gz, XEREN, T35, 5. FET M2 TR,
PIALRS ZAE FIHLH 0 EERIF AL (7], R R 2R,

[63]

[65]

[66]

[67]

[68]

[69]

[71]

[72]

2017, 32(10): 4386-4389.
Lu F, Zhang N, Ye T,

metabolomics-proteomics

et al. High throughput
investigation on metabolic
phenotype changes in rats caused by Radix Scrophulariae
using ultra-performance liquid chromatography with
mass spectrometry [J]. RSC Adv, 2019, 9(31):
17791-17800.

Zhao D S, Jiang L L, Wang L L, et al. Integrated
identify

metabolic abnormalities in rats with Dioscorea bulbifera

metabolomics and proteomics approach to

rhizome-induced hepatotoxicity [J]. Chem Res Toxicol,
2018, 31(9): 843-851.

Dong S, Cai F F, Chen Q L, et al. Chinese herbal formula
Fuzheng Huayu alleviates CCl-induced liver fibrosis in
rats: A transcriptomic and proteomic analysis [J]. Acta
Pharmacol Sin, 2018, 39(6): 930-941.

Xiao S W, Liu C, Chen M J, et al. Scutellariae Radix and
coptidis rhizoma ameliorate glycolipid metabolism of
type 2 diabetic rats by modulating gut microbiota and its
metabolites [J]. Appl Microbiol Biotechnol, 2020, 104(1):
303-317.

Piao S H, Zhu Z Q, Tan S Y, et al. An integrated fecal
microbiome and metabolome in the aged mice reveal
anti-aging effects from the intestines and biochemical
mechanism of FuFang Zhenshu TiaoZhi(FTZ) [J].
Biomed Pharmacother, 2020, 121: 109421.

Zhao P, Li J S, Yang L P, et al. Integration of
transcriptomics, proteomics, metabolomics and systems
pharmacology data to reveal the therapeutic mechanism
underlying Chinese herbal Bufei Yishen formula for the
treatment of chronic obstructive pulmonary disease [J].
Mol Med Rep, 2018, 17(4): 5247-5257.

Zhao J, Lv C, Wu Q L, et al. Computational systems
pharmacology reveals an antiplatelet and neuroprotective
mechanism of Deng-Zhan-Xi-Xin injection in the
treatment of ischemic stroke [J]. Pharmacol Res, 2019,
147: 104365-104372.

Hou J B, Chen W, Lu H T, et al. Exploring the therapeutic
mechanism of Desmodium styracifolium on oxalate
crystal-induced kidney injuries using comprehensive
approaches based on and network
pharmacology [J]. Front Pharmacol, 2018, 9: 620-629.

Guo Q, Niu W L, Li X J, et al. Study on hypoglycemic

proteomics

effect of the drug pair of Astragalus Radix and dioscoreae
rhizoma in T2DM rats by network pharmacology and
metabonomics [J]. Molecules, 2019, 24(22): E4050.

Zhang Z Y, Yi P J, Yang J J, et al. Integrated network

pharmacology analysis and serum metabolomics to reveal



* 5064

)

Chinese Traditional and Herbal Drugs

ES1% F198 2020510 A

[73]

[74]

[75]

[76]

[78]

(80]

the cognitive improvement effect of Bushen Tiansui
formula on Alzheimer's disease [J]. J Ethnopharmacol,
2020, 249: 112371.

Liu C X, Zhang C N, He T, et al. Study on potential toxic
material base and mechanisms of hepatotoxicity induced
by Dysosma versipellis based on toxicological evidence
chain (TEC) concept [J]. Ecotoxicol Environ Saf, 2020,
190: 110073.

Xu L, Zhang Y X, Zhang P,

metabolomics and network pharmacology strategy-driven

et al. Integrated
active traditional Chinese medicine ingredients discovery
for the alleviation of cisplatin nephrotoxicity [J]. Chem
Res Toxicol, 2019, 32(12): 2411-2421.

Liu C X, Zhang C N, Wang W X, et al. Integrated
metabolomics and network toxicology to reveal
molecular mechanism of celastrol induced cardiotoxicity
[1]. Toxicol Appl Pharmacol, 2019, 383: 114785-114789.
Chen S L, Xu J, Liu C, et al. Genome sequence of the
model medicinal mushroom Ganoderma lucidum [J]. Nat
Commun, 2012, 3: 913-919.

Zhu Y J, Xu J, Sun C, et al. Chromosome-level genome
map provides insights into diverse defense mechanisms in
the medicinal fungus Ganoderma sinense [J]. Sci Rep,
2015, 5: 11087-11093.

Yan L, Wang X, Liu H, et al. The genome of Dendrobium
officinale illuminates the biology of the important
traditional Chinese orchid herb [J]. Mol Plant, 2015, 8(6):
922-934.

Xu H B, Song J Y, Luo H M, et al. Analysis of the
genome sequence of the medicinal plant Salvia
miltiorrhiza [J]. Mol Plant, 2016, 9(6): 949-952.

Xu Z C, Peters R J, Weirather J, et al. Full-length
transcriptome sequences and splice variants obtained by a
combination of sequencing platforms applied to different
root tissues of Salvia miltiorrhiza and tanshinone
biosynthesis [J]. Plant J, 2015, 82(6): 951-961.

Xu J, Chu Y, Liao B S, et al. Panax ginseng genome
examination  for
Gigascience, 2017, 6(11): 1-15.

Zhang D, Li W, Xia E H, et al. The medicinal herb Panax

notoginseng genome provides insights into ginsenoside

ginsenoside  biosynthesis  [J].

biosynthesis and genome evolution [J]. Mol Plant, 2017,
10(6): 903-907.

BRAR, Bk, BRESE, & PZM DNA KIS T4
SEFRRIEN [7]. HEAZGARE, 2013, 38(2): 141-148.
Shen Z F, Lu T Q, Zhang Z R, et al. Authentication of

(85]

(86]

(87]

(88]

[89]

[90]

[92]

(93]

[94]

[95]

traditional Chinese medicinal herb “Gusuibu” by
DNA-based molecular methods [J]. Ind Crop Prod, 2019,
141: 111756-111762.

WT 5, BiokE, O, & MEEMCEANSA
SRR [7]. B B0 BAERER, 2011,
50(2): 185-191.

L2 (= S R S [ R WP L
PRy J % B Tl A PR 22 e I HE T (0], I B2 R
24,2019, 30(7): 1751-1753.

SARTT, AEl, B, 5 TR KO TR
E P 250 R AL S TR IT (0], hE R Adr
2%, 2014, 44(3): 318-328.

LiL LiMM, Qi X W, et al. De novo transcriptome
sequencing and analysis of genes related to salt stress
response in Glehnia littoralis [J]. PeerJ, 2018, 6: e5681.
Liu D Q, Zhao Q, Cui X M, et al. A transcriptome
analysis uncovers Panax notoginseng resistance to
Fusarium solani induced by methyl jasmonate [J]. Genes
Genomics, 2019, 41(12): 1383-1396.

Wang H B, Wei T, Wang X, ef al. Transcriptome analyses
from mutant Salvia miltiorrhiza reveals important roles
for SmGASA4 during plant development [J]. Int J Mol
Sci, 2018, 19(7): E2088.

Liu Y L, Geng Y P, Song M L, et al. Genetic structure
and diversity of Glycyrrhiza populations based on
transcriptome SSR markers [J]. Plant Mol Biol Rep,
2019, 37(5/6): 401-412.

Zheng Y, Chen K, Xu Z N, et al. Small RNA profiles
from Panax notoginseng roots differing in sizes reveal
correlation between miR156 abundances and root
biomass levels [J]. Sci Rep, 2017, 7(1): 9418.

He Z G Mao R J, Dong J E, et al. Remediation of
deterioration in microbial structure in continuous Pinellia
ternata cropping soil by crop rotation [J]. Can J
Microbiol, 2019, 65(4): 282-295.

Huang W J, Long C L, Lam E. Roles of plant-associated

microbiota in traditional herbal medicine [J]. Trends
Plant Sci, 2018, 23(7): 559-562.
Li X J, Yang J L, Hao B, er al. Comparative

transcriptome and metabolome analyses provide new
insights into the molecular mechanisms underlying
taproot thickening in Panax notoginseng [J]. BMC Plant
Biol, 2019, 19(1): 451-459.

Liu F, Meng Y Y, He K, et al. Comparative analysis of
proteomic and metabolomic profiles of different species
of Paris [J]. J Proteomics, 2019, 200: 11-27.



