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Research Progress of Target Fishing Technology in Screening Active Ingredients of Traditional Chinese
Medicine

KONG Weihao, XU Yitong, XU Dafeng, LIU Kaike, ZHANG Jinyuan, GAO Xun'(Jiangsu Ocean University,
Lianyungang 222005, China)

ABSTRACT: OBJECTIVE To study the progress of target fishing(mainly ligand fishing and target fishing) in the screening
of active components in Chinese medicine and make the related summary. METHODS Based on the related articles published
in recent years, the screening and identification of active components in Chinese medicine by target fishing-liquid
chromatography-mass spectrometry were reviewed. RESULTS Target fishing was often used to screen different kinds of active
ingredients in Chinese medicine. This method had the advantages of fast screening, simple equipment, simple operation and good
specificity. CONCLUSION  Target fishing-liquid chromatography-mass spectrometry can be used to screen the target

substances and identify their structures in the analysis of complex and diverse mixtures of Chinese medicine.
KEYWORDS: traditional Chinese medicine; active ingredient; target fishing; ligand fishing
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Fig. 1 Schematic diagram of working principle of affinity
ultrafiltration coupled with liquid chromatography-mass
spectrometryl!3]
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Fig. 3 Schemprinciple diagram of cell membrane
bio-affinity chromatography!®7]

122 ZR@GEE 2RSSR A
BE 6 e BT R T X v 24 K H AR T b i e e
A B P R AT 23 B e A A . LAZG R R
FURR SN 2500 A SR B, L TR N 259
HSEAMEAENERE, IFEE G AR &
BIRE NPT, 25 0k 0 MERR PE RIRCRAS B T R
Fto Biln Wang ZEPSGAifbi B- FIRER Z 1K
(B AR)MMETERALAEME I, HIBL B2-AR [EEAH,
FIFHZIE i o3 207 B TP RE S po-AR 2
R VLS S SRR . AP BRI B B IR
ZARETE, WRRAE A H 7P i AR S Br-AR 7~
A S A FH B 2480 —— R BT AT HiA
W F R T L Bo-AR AL, by

rp E IR P22 2021 4F 9 A5 38 45405 18 1



SAFREG IR 2 PR R M K1k
FIRFIT oA s AR Eh, JEELSInaR i 2 Fl
SrIE R P EFONIFSS G Bo-AR DUKRHE IR R F-Hify
PEAIIOL, Linl* 4 TN R A BISZIK(ETA)FIL
BRI RT-1 BIZ R (AT)2 Fluls 4 52 AR g
X R 2 52 T B AR I T AT A ) 3 T B A R
ST R L 4 A TR 2 ) o B AR R e A ] AR
FIT ETA il AT1, Li 4920 FH o AR B 5
HWIEEE 1 B(VDAC-1)32 AR ik IR B S iy
i st 5 Fl VDAC-1 TS HERCIR . T2k
TEVE AR T S AT 25 0 1 e e e M R i R R
M T B Re RO EA REUE . Rk A
RS R A

1.2.3 B TREFE RO AEY 5 EAEH
Hi K (biomolecular interaction technology, BIA)
BIA J&—Fh 3T 2 1 55 B 1 I (surface  plamon
tesonace, SPR)JFEIPAYIMEIESIHA, FETTH
DG E R R AR LA S gl Ak A W 20 43 B R SR A% 1
T, HERRER S, EEsET I SPR A
2 S A 23 0 A8 A I 8 S B W0 RT3 A S AR W
SRR ) Z B AE BE R0, B
AL WAy e A7 AR L B A A B s 3R,
PR S (RO BB 3R T, YA 280kt i 3R T
B, R B AR N 25 5 52 (R R AR R S RS
TEC T R, 5 m ARG A R T [ 4h
HHHH, GFFRERH SPR AYMEIRGL:E
UHPLC-MS 7347, 1 MR i 8 Hh iy ook
PR - W BE-8-0-p-D-H M, HOR MR IR SEIN 1
ZARBECAAST S BHRATF ] BIAcoreSPR HAXS
izl KA-15 $eBORHET 280500k, Z 5 R
HPLC F1 MS 43#r#5 5] 4 9T HIV-1 B93E PR ST
Yang 2500 BT A Eg 40 R B R RN R T
G TIRIIREOR A SRR, R M H Rk
IR L 4 FPRES B-IEMMEEE R RIS &
PTG RIS, 2 AT TR YT BT R 2 B0
Huang A1 FH 2 11 45 2 F R L IR BOR T N
IgECe2-4 WIRHEAEE A, 7ERAIRH S R LY
HAJE, iz M LC-MS MIiFR 2 1) 8 1 i vE H
37 Ml HE S 1gECe2-4 Z5 A IE A .

1.2.4  JE R & 4 45 H Pk 7% (affinity capillary
electrophoresis, ACE) CE 2&—A 300535453
BB, SRt s R R MS B, AU
e AR T RGN REUE , T HIAREf# R CE 7EE

R E B 227 2021 4E 9 45 38 B4 18 1)

MO E A, I CE-MS 5 LC-MS AR#AH
B HORANTE, AT AR S A RS B PR, ACE
BT Bk 2 FhEoR ™A, Hogds @it s sz
PR BC AR HEA T 2 FNVE FH AT IS 04 oL UK 5 1 DL 43
TEPEYI , SR FH TS AR S B 254035 P o 1)
— B AT kY B B 2 AR T 2% vh
B S A A O AR B 2 VR S A e AT
VKA, DR 5 52 R (8] 23 & A e S A AR
FH, TR BT ey b S ARSI B, R F )
BUR, BE R LS-MS M T 5%, Li
SEPOIF A AT DO &R 19 CE 454 LC-MS 4
AR AEE 22 BB v i 3 o IR 2 o — e R
AP T . Huang 2EP7ER A CE 454G MS M SEFF 42
WY S E T 11 MRSy, 5 8ol
AH TS A2 (OB M 25 T T A, A5 R
CE XJ TS S ) h iy 2ok & i S e Bl —
LS 5HAL ST AL, xS AR
TR AK A G AT LT L RO i D A R i Y
125 AEWRBigRE YR AR 5L T Ek
HEWIRR R, TORINIET A YA SO 4
MraE, T s S5%EiyiEtEy . Hii,
[& 52 4k Wil )2 v #% (immobilized enzyme reactor ,
IMER)E A —Fps 851 26 R e R, 32 T
ST TE B W B 7R sl il 77| B4, Zhao 4E05%a HIK
TS RB AR A T — 2 1 A A 2 2 R T [
BAER N A, F T 505 %08 h 2 LG ph 2
FR BN , 45 B AE 18 ik sl sk 2 6 Fp
YNGR 2 BB SR . A B R
T 22 & M4 B Tk 2 b B N A
(CE-IMERS)7E £ o I 25 5% £ By %t i 2 0 6~k
P 1t = it (GOPDH) 1 1k 14 5 4 i %%, J5 2250 56 3R I
SEAIREUINT GOPDH fili A 5 4 M3 il £ FHY
HulSYEE N T — P U 8 — 25 S5 75 85 2K il -5E
JE Ak 1 7 A 1 A S N A, BB AT HERR Y
TELE/G T o A ST A REME G0 KA R 45 5 T
FE B ARG 2 TR R e S PR B U Ay, A
S AR AE A ) v 2 L 8 8 1 ) o 28 2 R il I P
4 NAERULESY: REBEA KBEHEE ., S48
iR A 2R R Bl62,
2 FBAREEY

25 bR S AR R P B A 1 (B A
RN AT 5 2 AE S T R 2T E AR
KT, FEAREEAR. . 2RSS, il

-2291 -

Chin J Mod Appl Pharm, 2021 September, Vol.38 No.18



P 0 Y I i o X 2 B AR IR S W R AT O 4
Ve, SETH AR VT e 5 25 W 6 1 o & AR R S PR A
HAERRREPRE A, PR AR CE A,
L3 NI 0 v 24 i rFORS TR b T 4 TR 4 B A3 1Y
— PR AT RN o TR R R B 25 AR & B
FEL AR S PR R B . Liu SEO495
FITC W% T —F uPA #REFIEFEE T 3 T 6
uPA-uPAR %56 lRELH 25 IR G 03 ik, il
DN 24 R R A W 3 B4R 3 T BRAE 35 1R
ifill uPA Fll uPAR 4545 IS TE S AL A9 . W0 Liao
SELOSIEE 7 T —Ff L 11T X5 UL - 5- 21l 1R D S
2(IMPDH2) /N> FHREF—— R KT A, il #
4% IMPDH2 Y PR R 5EIE 140(Cys140),
TR IMPDH2 264 , e 26 & 45 3 40 o b 28 48
JERITER . SCIS5 SRR Cys140 JEBELMERHI
IMPDH2 MY A] A A5, XN R ST RIRYTT P4
RMEFIGH 25 BERE T HEAL . Tsmail SECOH
B ZATE WIS TRE, IR E R AT A AR
FEEME, WATHREARE A, JE1T MS 5347,
SERMNE ARG P AEE L 124 M 58 RY
HIEE . 80 kX sss A E A K2 e
JRR ARG G, KA SRR REE
B ] B R LUR I IE SR . Y1 SR & T 5
WO R GG PEA L AT A o TR, A
it 2R Ao i e A5 B S B R A R RS S LB
EH. AMFRERY, BERELIHNEAR
22 AL LA il e g8 A AR S o R AE T OSIR) i
PRGN R B T —Fh At %o 28 B4 04 2 AN T 245
A MS AR, WA 293 4 i 2 1 H2 B0k
R T RE S A R LS A AR R H——
BA B A, A W58 R WA B 2 1 ]
B2 B AT IR YR AE VR R AEAR T, eIl R 11
HRETET, 0T LA T IH 259/ LA
BT ER R 1, MTSEBLE 25, HakoT
DL o ¥R 58 25 W/ - 5 R bR AR D) 6 AH B AR
FH, b M 58 28500 VAT i AR T 259/ Ny T Y
P HBLHI 7O,
3 HEEHNEANREG

B A 2 44 N J2 22 A AR T 25 W M 0 T 4 R
NI N = e TN A = D 4 SR e 1Y e R e P
e i BRI vk A ki me S0 i AR A A
G LS, fln. OLBE%R,; Ok
AR B G R B LIRS M P, TR
2292 .

Chin J Mod Appl Pharm, 2021 September, Vol.38 No.18

K B 25 ) 6 AR N e SR SR 145 A
FOXTHE 5 S Bh s s AR AR TS (D) H i i
B2 NGy T 5 — AR AR R R R R A
B, AAEE TV I ) R (ORI 2 A
BAEEE . XA T 25 S 0,
4 PHAEBPFARNRE
4.1 FEARERSEANER

AR E KT —F 3L TRHET uPA-uPAR #H
HAEM, VSEGerEa sl 02 ' o 5 A48 1k 48 £
4 H 243 P 3 0 40 5 4 i, Rl AR AL
Wi AR T LR BN
alifb S 5 22 8 T E e AR R, RAURT B T 58
bW, A RRRE AR RSNSOI
Hidgefikssyin 5EEhh, N AAEmES
1 R A AL,
4.2 PRI AR AR R E

FE T 22 B0 AT R R A3 O 2 T R A A T A
IR ST, R Y HT R R PR, XF
Z R 2B ST Ay . BAR R 2 R0 Az AR
FTERETEIER B GOR MR R0, SE T RE A —IR
i =2 FETEPER S o BN Zhao SEUE T 2
it G B PRI AZ ARG 72 RFLRERS SR THT, il
IS TS i R, R4S 3
T 3 RGPSy, SCELT XA A I TR 2 N
SR

TR A B2 A R A2 17 1 B 4 7 32 451 ) o
B, e o o el 2 R s R A 2R R
PO S I 2% T 24 HAR e ik . -
IR A 2B AL B SE BN T TR
5 BE

PGS, 2y BEA AR/ . Mg LS
Pori, WATEE ARG . ot TR ALK
TEPE RS 55 A6 YA s ) AR B RS B AR S T30
AT S A1) P08 o) 0 4 B2 R DA 247 BEL A 3 5 46 0 P
RO S 2 AL I T B AR . BRIEE L /)N
B T HRER A rh 2 T AT R IR — 2k
i BREEE . M. HE RSP Ry e
R TR 25 R R oM 25 FBEIR 731, G e i o)
() 285 00 22 ) 25 AT TR P 408 1) e 42 45 A R 2 A
FEAR, AT LSRR WS,
FRACKE BB

REFERENCES

(1] WSO, gy R RIREGWIRPER T B 25T & i 2 B URUR

rp E IR P22 2021 4F 9 A5 38 45405 18 1



9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[7]. 252F3ER, 2016, 40(10): 721-722.

ATANASOV A G, WALTENBERGER B, PFERSCHY-
WENZIG E M, et al
pharmacologically active plant-derived natural products: A
review[J]. Biotechnol Adv, 2015, 33(8): 1582-1614.

TU Y Y. The discovery of artemisinin(qinghaosu) and gifts
from Chinese medicine[J]. Nat Med, 2011, 17(10): 1217-1220.
ZHU D Y. Studies on active ingredients of TCM—the
essential part of TCM’s modernization[J]. Prog Chem(ft2% i/t
), 2009, 21(1): 24-29.

ZHOU H, WANG Y M, ZHENG Z, et al. Recent advances of
affinity ultrafiltration mass spectrometry in screening active

Discovery and resupply of

components of traditional Chinese medicine[J]. J Chin Mass
Spectrom Soc(JEi%241H), 2018, 39(6): 641-652.

WU S Q, YANG H, LI P. Application of the affinity
ultrafiltration coupled with LC-MS technology in screening
active components of traditional Chinese medicines[J]. Acta
Pharm Sin, 2016, 51(7): 1060-1067.

ZHAN P, WANG X S, LIU X Y. Contemporary molecular
targeted drug in the context of “precision medicine”: An
attempting discussion of “precision drug design”[J]. Prog
Chem(fb2#HER), 2016, 28(9): 1363-1386.

NEWMAN D J, CRAGG G M. Natural products as sources of
new drugs from 1981 to 2014[J]. J Nat Prod, 2016, 79(3):
629-661.

BERGSDORF C, OTTL J. Affinity-based
techniques: Their impact and benefit to increase the number of
high quality leads[J]. Expert Opin Drug Discov, 2010, 5(11):
1095-1107.

HAGE D S, ANGUIZOLA J A, BI C, et al. Pharmaceutical
and biomedical applications of affinity chromatography:

screening

Recent trends and developments[J]. J Pharm Biomed Anal,
2012(69): 93-105.

ZHUO R J, LIU H, LIU N N, et al. Ligand fishing: A
remarkable strategy for discovering bioactive compounds from
complex mixture of natural products[J]. Molecules, 2016,
21(11): E1516.

SRS R R A TR T AR O3 E 25 BB I A A
HsrFED]. dbat: bt BEZRA, 2019.

YANG L, ZHAO B Y, LI C L, et al. Research progress on
screening active components from medicinal plants based on
affinity ultrafiltration coupled with LC-MS technology[J].
Chin J Exp Tradit Med Form(H [E5L5l2424), 2021,
27(8): 196-208.

HAO Y, LIU C M, LI S N, et al. Screening of bioactive
ligands in Trifolium pratense by affinity ultrafiltration mass
spectrometry[J]. North Hortic(At 77 Fdl Z0), 2019(17): 102-107.
XIE L L, LEE D Y, SHANG Y, et al. Characterization of
and furostanol
dual
S-lipoxygenase and Cyclooxygenase-2 by employing a
combination of affinity ultrafiltration and HPLC/MSI[J].
Phytomedicine, 2020(77): 153284.

CHEN H J, MA S Z, JIANG M, et al. Screening of
a-glucosidase inhibitors from roots of Cichorium glundulosum
by UF-LC-MS and molecular docking[J]. Chin Tradit Herb
Drugs(1%2%), 2019, 50(2): 344-351.

spirostanol  glycosides glycosides  from

anemarrhenae rhizoma as targeted inhibitors of

R E B 227 2021 4E 9 45 38 B4 18 1)

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

(26]

[27]

[28]

[29]

[30]

QIN S S, REN Y R, FU X, et al. Multiple ligand detection and
affinity measurement by ultrafiltration and mass spectrometry
analysis applied to fragment mixture screening[J]. Anal Chim
Acta, 2015(886): 98-106.

ZHANG G, GUO X H, WANG S S, et al. Screening and
identification of natural ligands of tyrosinase from Pueraria
lobata Ohwi by a combination of ultrafiltration and LC-MS[J].
Anal Methods, 2017, 9(33): 4858-4862.

YASUDA M, WILSON D R, FUGMANN S D, et al.
Synthesis and characterization of SIRT6 protein coated
magnetic beads: Identification of a novel inhibitor of SIRT6
deacetylase from medicinal plant extracts[J]. Anal Chem, 2011,
83(19): 7400-7407.

MARSZALL M P, MOADDEL R, KOLE S, et al. Ligand and
protein fishing with heat shock protein 90 coated magnetic
beads[J]. Anal Chem, 2008, 80(19): 7571-7575.

HAN S L, LI C L, HUANG J, et al. Cell membrane
chromatography coupled with UHPLC-ESI-MS/MS method to
screen target components from Peucedanum praeruptorum
Dunn acting on alA adrenergic receptor[J]. J Chromatogr B
Analyt Technol Biomed Life Sci, 2016(1011): 158-162.
JILY, WUIJ H, LUO Q, et al. Quantitative mass spectrometry
combined with separation and enrichment of phosphopeptides
by titania coated magnetic mesoporous silica microspheres for
screening of protein kinase inhibitors[J]. Anal Chem, 2012,
84(5): 2284-2291.

JBUT. A B I REME DR AR S aR M. JERT: Ao Tl
e, 2013.

HE J H, MAO R Z, TANG C, et al. Application of magnetic
nanoparticle-assisted erythrocyte membrane fishing assay on
active compounds screening from Angelica sinensis[J]. Chin
Tradit Herb Drugs("F#:£4), 2018, 49(5): 1041-1047.

SONG H P, CHEN J, HONG J Y, et al. A strategy for
screening of high-quality enzyme inhibitors from herbal
medicines based on ultrafiltration LC-MS and in silico
molecular docking[J]. Chem Commun(Camb), 2015, 51(8):
1494-1497.

BNTE. FesOu RETEANAKALTTE 2510353 85 4347 ]
WIFE[D]. Kb BIFITE A, 2015,

WU Z T, DU W X, XIAO X F, et al. Advances in application
of cell membrane chromatography in screening bioactive
components of traditional Chinese medicines[J]. J Tianjin
Univ Tradit Chin Med(KHtEE 25k 222447), 2017, 36(1):
71-75.

CHEN Y Y, GUO J. Advances in application of cell
membrane chromatography in screening bioactive components
of Chinese materia medica[J]. Chin Tradit Herb Drugs("# %%
24), 2012, 43(2): 383-387.

DU H, LV N, HUANG J,

chromatography method for screening 5-HT receptor agonists

et al. A cell membrane
from drug pair of Chuanxiong Rhizoma and Angelicae
Dahuricae Radix[J]. China J Chin Mater Med(+ [ #2574 k),
2015, 40(3): 490-494.

WEI F, HU Q, HUANG J, et al. Screening active compounds
from Corydalis yanhusuo by combining high expression
VEGEF receptor HEK293 cell membrane chromatography with
HPLC-ESI-IT-TOF-MSn method[J]. J Pharm Biomed Anal,

Chin J Mod Appl Pharm, 2021 September, Vol.38 No.18

-2293 .



[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

-2294 -

2017(136): 134-139.

EEAME. /MR AR ST R R K P2Y o AR Y
FIBLLHIFE[D]. V% PEILKR2%, 2016.

JIA D, CHEN X F, CAO Y, et al. On-line comprehensive
two-dimensional HepG2 cell membrane chromatographic
analysis system for charactering anti-hepatoma components
from rat serum after oral administration of Radix Scutellariae:
A strategy for rapid screening active compounds in vivo[J]. J
Pharm Biomed Anal, 2016(118): 27-33.

ZHANG Y, LIU F H, ZHANG X H, et al. Recognition and
identification of active components from Radix Bupleuri using
human neuroblastoma SH-SY5Y cells[J]. Biomed Chromatogr,
2016, 30(3): 440-446.

CHEN X F. Methodology study of the screening of active
ingredients from traditional Chinese medicines by cell
membrane chromatography and identification of their binding
targets[D]. Shanghai: Second Military Medical University,
2014.

FANG S M. VEGFR-2Cell membrane chromatography for
screening inhibitors[D]. Jinan: Shandong University, 2012.
CAO Y, WANG S Z, L1 Y H, et al. A method for screening
active components from Chinese herbs by cell membrane
chromatography-offline-high performance liquid
chromatography/mass spectrometry and an online statistical
tool for data processing[J]. J Chromatogr A, 2018(1540):
68-76.

TONG Z H, SCHIEL J E, PAPASTAVROS E, et al. Kinetic
studies of drug-protein interactions by using peak profiling and
high-performance affinity chromatography: Examination of
multi-site interactions of drugs with human serum albumin
columns[J]. J Chromatogr A, 2011, 1218(15): 2065-2071.
WANG J, LI F W, ZENG K Z, et al. Bioactive compounds of
Shuang-Huang-Lian prescription and an insight into its
binding mechanism by f,-adrenoceptor chromatography
coupled with site-directed molecular docking[J]. J Sep Sci,
2017, 40(22): 4357-4365.

ZoAE. B - EIRER AR OISR A H A I L
4r[D]. PE%: PEdLARAE, 2012,

WANG .

B.-adrenoceptor

New methodology for immobilization of

and application in screening bioactive
compound
decoction[D]. Xi’an: Northwest University, 2019.

LIU T. Establishment and evaluation of chromatographic

targeting the receptor from Sanzi Yanggin

method for screening multi-target bioactive compounds from
Gegengilian decoction[D]. Xi’an: Northwest University, 2019.
LI Q, QIAO P, CHEN X, et al. Affinity chromatographic
methodologies based on immobilized voltage dependent anion
channel isoform 1 and application in protein-ligand interaction
analysis and bioactive compounds screening from traditional
medicine[J]. J Chromatogr A, 2017(1495): 31-45.

LIU J J, JIA X N, WANG J, et al. Receptor chromatography:
High-efficient screening technology of receptor-targeting
bioactive compounds in traditional Chinese medicine[J]. Mod
Tradit Chin Med Mater Med - World Sci Technol(tH L R}244;
AR-EZBL), 2018, 20(8): 1476-1481.

WEI G H, CHAI X Q, YIN L P. BIA and its applications in
protein science research[J]. J Cap Norm Univ(# #BIiyE K2

Chin J Mod Appl Pharm, 2021 September, Vol.38 No.18

[45]

[46]

[47]

(48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

[59]

A AARRIER), 2003, 24(2): 60-63, 67.

CAOY,LIY H,LV DY, et al. Identification of a ligand for
tumor necrosis factor receptor from Chinese herbs by
combination of surface plasmon resonance biosensor and
UPLC-MS[J]. Anal Bioanal Chem, 2016, 408(19): 5359-5367.
WANG H M, QIAN K X. Principle of surface plasmon
resonance biosensor technology and its application in
biomolecular interacting analysis[J]. J Zhejiang Univ: Eng
SCi(WITL R4 T2%iR), 2003, 37(3): 98-101.

LI W P, SUN Z K. Ligand fishing is a new method for
proteomics study[J]. Life Sci Res(ZEARl#HFSY), 2005, 9(S2):
6-9.

ZHANG H M. Common methods of ligand fishing and its
perspective of application in the research and development of
new traditional Chinese medicine[J]. Pharm Clin Chin Mater
Med(H 245 51l /K), 2019, 10(Z2): 70-74.

BRA. P KA-155UHIV-1H R85 B RIS D).
Jemt: bl R, 2016.

YANG P, CAO Z L, WANG J, et al. Method for fishing
screening of active component monomer or active component
group from mixture: CN105987888B[P]. 2019-06-21.

HUANG H H. Eukaryotic expression, purification of human
IgECe2-4 protein and its target fishing[D]. Guangzhou:
Southern Medical University, 2018.

REDMAN E A, RAMOS-PAYAN M, MELLORS I S, et al.
Analysis of hemoglobin glycation using microfluidic CE-MS:
A rapid, mass spectrometry compatible method for assessing
diabetes management[J]. Anal Chem, 2016, 88(10):
5324-5330.

DI VENERE M, VIGLIO S, CAGNONE M, et al. Advances in
the analysis of “less-conventional” human body fluids: An
overview of the CE- and HPLC-MS applications in the years
2015-2017[J]. Electrophoresis, 2018, 39(1): 160-178.

WANG J L, QIAN X H. Theory and application of affinity
capillary electrophoresis[J]. Chin J Chromatogr({&i%), 1999,
17(4): 342-345.

FEI F H. Establishment of A fishing method and application in
screening target bioactive compounds in San-ao decoction[D].
Xi’an: Northwest University, 2019.

LI F, ZHANG Y M, QIU D Y, et al. Screening of epidermal
growth factor receptor inhibitors in natural products by
capillary electrophoresis combined with high performance
liquid chromatography-tandem mass
Chromatogr A, 2015(1400): 117-123.
HUANG Y, JANSEN O, FREDERICH M, et al. Capillary
electrophoresis, high-performance liquid chromatography, and

spectrometry[J]. J

thin-layer chromatography analyses of phenolic compounds
from rapeseed plants and evaluation of their antioxidant
activity[J]. J Sep Sci, 2019, 42(2): 609-618.

LIN J H, WANG H, SHAO H, et al. Advances in research on
mass spectrometry based chiral amino acid analysis for quality
control of racemic peptide impurities[J]. Acta Pharm Sin(Z42%
27412), 2019, 54(11): 1958-1964.

ZHAO H Y, CHEN Z L. Screening of neuraminidase
inhibitors from traditional Chinese medicines by integrating
capillary  electrophoresis ~ with ~ immobilized enzyme
microreactor[J]. J] Chromatogr A, 2014(1340): 139-145.

rp E IR P22 2021 4F 9 A5 38 45405 18 1



[60]

[61]

[62]

[63]

[64]

[65]

[66]

[67]

CAMARA M A, TIAN M M, LIU X X, et al. Determination of
the inhibitory effect of green tea extract on glucose-6-
phosphate dehydrogenase based on multilayer capillary
enzyme microreactor[J]. Biomed Chromatogr, 2016, 30(8):
1210-1215.

HU X T. Investigation and application of immobilized enzyme
reactor and paper-based sensor based on penicillinase[D].
Changchun: Northeast Normal University, 2018.

ZHAO Y M. Neuraminidase enzyme microreactor as A drug
discovery tool for screening anti-influenza virus agents[D].
Guangzhou: Jinan University, 2017.

YANG J X, LIU Z H. Effects of drug targets in developing
novel drug[J]. Lishizhen Med Mater Med Res(Hf# [E & [E £4),
2009, 20(3): 750-751.

LIU X F, LIU J H, LI L, et al. Screening and fishing method
for active pharmaceutical ingredients with function of blocking
uPA-uPAR interaction: CN108226117A[P]. 2018-06-29.

LIAO L X, SONG X M, WANG L C, et al. Highly selective
IMPDH2
antineuroinflammation therapy[J]. Proc Natl Acad Sci U S A,
2017, 114(29): E5986-E5994.

ISMAIL H M, BARTON V, PHANCHANA M, et al.
Artemisinin activity-based probes identify multiple molecular

inhibition  of provides the basis of

targets within the asexual stage of the malaria parasites
Plasmodium falciparum 3D7[J]. Proc Natl Acad Sci U S A,
2016, 113(8): 2080-2085.

YICM, YU J, KIM H, et al. Identification of actin as a direct
proteomic target of berberine using an affinity-based chemical
probe and elucidation of its modulatory role in actin
(Camb), 2017, 53(52):

assembly[J]. Chem Commun

7045-7047.

R E B 227 2021 4E 9 45 38 B4 18 1)

[68]

[69]

[70]

[71]

[72]

[73]

[74]

(73]

GEAHTT. BT B K o 24 15 PR i S #EAR 2R 1 BT A 3R
HYGED]. dEat: hEREABER, 2017.

LI D, LIN B J, YUSUF N, et al. Proteomic analysis and
functional studies of baicalin on proteins associated with skin
cancer[J]. Am J Chin Med, 2017, 45(3): 599-614.

ZHU J S, WANG R, YANG M, et al. Method for realizing
target fishing and characterization through small molecule
microarray: CN105067821A[P]. 2015-11-18.

ZHAO X F, LI Q, BIAN L J, et al. Using immobilized
G-protein coupled receptors to screen bioactive traditional
Chinese medicine compounds with multiple targets[J]. J Pharm
Biomed Anal, 2012(70): 549-552.

REN K N, ZHOU J H, WU H K. Materials for microfluidic
chip fabrication[J]. Accounts Chem Res, 2013, 46(11):
2396-2406.

RESHMA P L, UNNIKRISHNAN B S, PREETHI G U, et al.
Overcoming drug-resistance in lung cancer cells by paclitaxel
loaded galactoxyloglucan nanoparticles[J]. Int J Biol
Macromol, 2019(136): 266-274.

DILSHARA M G, JAYASOORIYA RGP T, CHOI Y H, et al.
c-Myc-and Spl-mediated hTERT
expression in LNCaP cells: Involvement of reactive oxygen
species and PI3K/Akt[J]. Food Chem Toxicol, 2019(127):
53-60.

DAI T M, JIANG W F, GUO Z Z, et al. Comparison of in

vitro/in vivo blood distribution and pharmacokinetics of

Camptothecin induces

artemisinin, artemether and dihydroartemisinin in rats[J]. J
Pharm Biomed Anal, 2019(162): 140-148.

Wk H: 2020-11-25

(B3CTE5 . B 45

Chin J Mod Appl Pharm, 2021 September, Vol.38 No.18

-2295 -



