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Abstract: Fufang E’jiao Syrup (& J7 B[k 3%, FES) has the effects of tonifying blood and nourishing gi. Clinically, it is mainly used
for the treatment of tumors, hematological systems, and gynecological diseases. However, there are few studies on its chemical
composition and pharmacodynamic material basis, and the quality control methods are backward. Based on research progress on
chemical constituents and pharmacological effects of FES, its quality markers were predicted and analyzed according to the “Five
Principles”. The results suggested that L-hydroxyproline, glycine, alanine, proline, ginsenoside Rg1, ginsenoside Re, R-notoginsenoside
R, rehmannioside D, jionoside A1, acteoside, isoacteoside, lobetyolin, chlorogenic acid and vitexin-rhamnoside can be used as quality
markers of FES, which can provide reference for its quality standard improvement and other research in the future.
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#*1 FES FEZMUERS
Table 1 Main chemical constituents in FES
F5 Moy SRk || 7T WY SCHR
1 L-RIHEAR 7 44 FEHBECRZREH A 10
2 HER 7 45 SRR LR By 10
3 HEAR 7 46 TEHAY 9-10
4 JHAR 7 47 Y 9-10
5 WMHERR 3 48  PURETH 9-10
6 PR 3 49 b 9-10
7T HGER 8 50  TRAE A-7-0-B-D-Hi SR BT 9-10
8 HEwmir 8 51  lamiolactone 10
9 RMEARH 8 52 xylaranic acid 10
10 AZET Rz 8 53 aucubin 10
1 SR 8-10 54 3,4-dihydroxyphenylethanol-8-O-[B-D-apiofuranosyl(1—2)]-B-D-glucopyranoside/isomer 10
12 BEAHEH 8-10 || 55 cistanoside E 10
13 R RN 10 56  [(Z)-2-(B-glucopyranosyloxy)]-3-phenylpropenoic acid 10
14 GJER 3,8-10|| 57 nuzhenal B/isomer 10
15 N C 3,8,10| 58 hexyl6-O-(B-D-glucopyranosyl)-B-D-glucopyranoside/hexyl B-sophoroside 10
16 HEHEROET AL 3810 59 %BHV 10
17 FEHEIR ZEET B 3,8-10| 60 n-hexyl O-B-D-xylopyranosyl-(1—6)-B-D-glucopvranoside 10
18 FEEICHEF 3,9-10( 61 cordifolioidyne B 10
19 BESER 8-10 [ 62 notoginsenic acid B-sophoroside 10
20 FARAH 8-10 || 63 jiocarotenoside Ai/jiocarotenoside Az 10
21 Lo 8,10 [ 64 lobetyolin isomer 10
2 FELmE 810 || 65 EKALHTHT 10
23 AZEHRe 8-10 66  jionoside C/isomer 10
24 AZEERf 8-10 67  3-hydroxy-4',5,7-trimethoxyflavone-(6—8")-3"-hydroxy-3",4",5",7"-tetramethoxyflavone 10
25 ABRERIREMAE 9,10 || 68 frehmaglutin D/isomer 10
26 AZEHRL 10 69  dihydro-floralginsenoside E/F 10
27 ASEHERL (RED 10 70  dihydro-ginsenoside Rf/isomer 10
28 ANZEH Rb 8-10 71  dehydro-20(S)-ginsenoside Rgs 10
29 ZLEER 8-10 | 72 dehydro-20(R)-ginsenoside Rgs 10
30 =tEHR (RED 910 | 73 =LEHTs 10
31 ASEH R 8-10 || 74 Z=-LBI TsHAN Ak 10
32 ABEHFR: RED 810 || 75 ZR=tFHR 10
33 AZEH Rg 8-10 || 76 threo-L-2-[(2,4-dihydroxy-6-methylbenzovl)oxyl-3-hydroxybutanoic acid 10
34 ASE#HRg (R 810 || 77 M 11
35 AZEH Ro 8-10 || 78 EIME 11
36 AZEHRd 8 79 E b 11
37 AZEH RgiFa 8-10 || 80 JEF=hE 11
38 AZEH Rgs/Rk 8-10 || 81  HaArhk 11
39 AZEHFR 10 82 HE=¥ 11
40  verbascoside 9-10 | 83 il frkE 11
41 3-caffeoylquinicacid  9-10 || 84 JKFHi 11
42 darendoside B 9 85 m/z539.8 CWHL{T) —~612.4 12
43 eukovoside/isomer 9-10 || 86 m/z539.8 CYHLAT) —~923.8 12
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Fig.1 Anti-anemia mechanism of FES
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Fig. 2 Effect of FES on blood and immune system
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Fig. 3 Mechanism of antitumor effects of FES

25 XMFEREMER

FES At/ R 75 WA, 7 e ok,
PN SR IR BRI %2 . (R HE R /N AR L
FES 7] AR 75 P B A 3R avB3. LA PN 2 AR
K T-A, BAEHE 2P0 T 5 BRI, M
T 20 - A AR 2 -5,
2.6 IMEMNIEAR

FES REHE M B M 34 i oK BRI i i | A B Ak
Wiy A BeH MO SRR TE T, B b A A RE
71, BRARK AR A B B AKE, AT LE 2% B 9 A2

FERER2), Shen FEUORFFLK B, FES X H,0, 5%
(SRR 4 20 P L R
2.7 HAAER

AL, FES REFRRIMALER . IR & &,
AR AN, miEKEA NS E, R
PUIE 5 e 7108, FES i B84 40 /)N B8 LIS (] 591
58 /)N BRI SR SELO0T, i FE OSSR
3 Q-Marker FUN 447

BT CTEN, B EALE SR R
Py A R EITECRIAEE DL S A nr e S



» 3162 »

FEH 202457 H55% B9 Chinese Traditional and Herbal Drugs 2024 May Vol. 55 No. 9

N5 THXT FES f) Q-Marker #E4T i) (62-641,
3.1 ETRERESHWIERN Q-Marker FUN 534
DL “412” “Bdhig” “5%2” JyoRpdin, fEd
HRBHAHFHIEE S 5776 Chitps:/temsp-
e.com/temsp.php) ##fE e Hh ILTRE H 51 ANIEPERL
55, Hh IR Z FE 5 14 D> (NS 21 Rha.
FEMURIE . B-RAAH . A28 — IR — IE-F RS, 74
MBI 11 A Q33 B s R AL PR B,
FEHI TR D KRR AR . WhER. TNk —
WG ER . BIIRSE ) S IIEMERSr 26 4~ (1
B MRS =W, SRR R — % .
7-F SR k-2 F R 3 OR B A -0 I -4 . S S
FERIER AL WERER. BRI, 43E-B-D-FRIR
SEWEEEE) o B R A L A R AE 25088 e R i, fHA
il SO LA TR 4r B E T 6 Pk &4 CRLdE4:
IR MARET S MRS TREEORH HPLC
EA 1RO hRoR T 14 DMRHIEIE IR T
2 MRV, 3l sk EmR . S22kt . thobh, REE
1 A5 10TV T VR o B FH 432 R DS 152 Tl e v 5 5 3|
63 % Z K, HARWHIPOCR TN 7 9 KiEHEZ k.
T A T S SR A = P b 45 B 519 B2 Bk,
L FRHEGRAS 3 S i HLIE T IE A .
R B 2R, H—R N A3
NI, A ARG 4 fe K IEE R HErg L
EFXT FES 807 I ML 5, AEAE AR 58 A
FES 2H 77 258 N MR 53 I 98 o A B S5 0% H
HPLC X 2T (N LR AT IR TE, 3 T i
A SE, MEhEy 1AMk, JFafg 24
ik i AR . TR EETR A UPLC-Q-TOF-
MS HAR MK R IAIE H %8 HAERE . B e E AR
WA T D AR SR JE T R B
g5e WbAk, BAMbTE A RESTENE . KIIRE. AR
/NEEDRARRR R SRAB AN H R . AR R O BEH B
astragalin FIHLEEH D 8-RAANERR . HE v HiH
CIRFEEE . BEACHET . Mo, S, 5
RIR. HishE. AR ZHIRZTHR. B LATREER
REIRENILT275, 5 2 g B0l ] B ML
FSC 53700 o Sk ZRO TR R 53 1 FH AR 72 LA b £ i
Ja 4177 RS FLEIAR N AL B B A, S5 R
I AR 4 D-EIEE R ) LARR . D-
RWE. BRI NE e S5 8 MR sy, MR
LR RS O 4 5 R B R KR AR
TR AAR B 8 NMRFE LT 1ER 2513

ksl E] 50 N A MBS BRI S, HbAdl
AR 30 Mg, s ALiE A 34
AR . ZFE MRS E 14 4, AEFE
16 A, FECNTEIZR . T AT &SR UPLC-
MS HARX LS N ML FATHE T, 45 RAE KRR
IREE RS el ESIprS Y Eitis N S RPN =R
Rbi. Rby. Rbs. Re. Rd. Rgs, BHRAEAS=
MM NS 21 Rgiv Re. Ry Ry, FEURGEM NS
2 Ro S Wiy 21 Rk 3t 12 f AZ 2.

32 ETH2H5EMR Q-Marker T 5347

321 BURRHIRFAEYERL > o0 br B2 SR sh P g
Equus asinus L. 1) 7T-J5 fz 5086 Je 20 538 Wil 5
Bk, SHEAR/ZIE. PR IBIREE K
g5 — RN N /2 IR o) 2 e 32 B2 B
By, FUEZHE Ar (CaHesNROB) FFHZK A,
(CsiHg:N1gO1g) AFHARFEPE 43 179-800,

322 BAMGEIRHEME S i B X SR
HEYHEE Rehmannia glutinosa Libosch. T-REUR 1]
MU T, EESE NGB R, B

ROWEHR, ZHEEL. BF ZWREN Iy, LR
B, HOTEH A~D. BhrEIEE . EOURR . s REEL
HEEM GRS, BT, MAR TSRS
B S5 A HURFAE 1t e 47 181821, ERE I AE N Tl
Hh 3 R R G Bk, ANE G N Q-Marker fig ik
AL

323 AZHRHEYER 0T AN TUIEHEY)
ANZ Panax ginseng C. A. Mey.[F#& 3 i 2 2511 J5 11
TR ZE, FESHRER, HERME. ZH
RERNT, NSBHRLASHEELEYEEDR,

HPAZEE (Rgsw Rhis Rhp). ASHEE. &
FRAUHEE 22 27 My 35 A A A LD S I RRE M R 53 184

324 WSBIRHMEMERS T S NREEERHEY)
%% Codonopsis pilosula (Franch.) Nannf.. Z{£% 2
C. pilosula Nannf. var. modesta (Nannf.) L. T. Shen 5§
%% C. tangshen Oliv TG, FEEH HEH
By VIS, B, BER. BRRERSBE,

Hi 2y, WS 2GRN I %S
VRFAE M B 7186

3.25  WHEERIRHETE RS Hr LLAS SRR HE )
L B 41 Crataegus pinnatifida Bge. var. major N. E. Br.
1 C. pinnatifida Bge [T/ RS, FES
AR =i52K. VBRI, KRIERE. B4k
Ry, P R MR RERIR. IR



FEH 202457 H55% B9 Chinese Traditional and Herbal Drugs 2024 May Vol. 55 No. 9

» 3163 »

SRR BIBEIR . SRIERR. S2phir. S T,
P RILE R HIRER. MR R, LA
Wy ARG E SRR E, RS EE
}5‘2%[87—88] R
3.3 ETRHS5HKER Q-Marker Ul 534
331 RyEEE. MR GIEIER  BRRRY], i
H. = LEH R (RED K 20S)-ASEH R ¥
REHI 5-FU 5 (1) B Bl /N BB AL BMINC Al
HSC AR, B 2144 B RN E 7% T BB A L 44 i - B A%
Y M SV T G891, 2= Ty SIS FT K I, FES R
HFE, BB R, (R 20(5)-AS 21 Reo.
20(5)-AZ 21 Rgs. AS B Re FIAS 2T Rby
ST DAEHEERI AR /)N BROR IR 1) B e AT a1 5
RO o b 0] (R RL REETE A K AR R 7. dE I
R FHRIE, =E2H R, (R F120(5)-A
ZBAF Ry WAL R R REEVE A KA R T
)22k . Shen ZENOHF 78 R B =L 2F Ry (R B Al
FEHD R R A Ay 6B BEAH M 1) G g2 3 5R G 1 2
FIEAH I
AT, FES H R 2 H ORI Sy 1
THERRIEES S, WRSIRERE. NS,
Hhy P8 AR SR WE S5 35 B AT 3 0 S P P AR A 0138401
BbAh, bR SR B eI ) 2B E PO, I
RWE AT BEAE FES [ E B im 4 5, (IR
ST AR, IR, B FISRIGC IR bE
] (ARG SR IS . NSRS
BIHERESE) JTCHR 2R, Kk FES IR BE —%

EMHEEAE T1E Q-Marker.
332 PUMIEER WS, WSSk

HTRESTEENRELRBUEGY RS Z 1)
e, i, PR, BRI, JUHEBUM
JETE TP, BEAR, S T TN
PR -22 T IR-Y- IR R FL iz 2k 2 Rk, M
Y3 5 5 S L 7201941, Shen 25181 B 3F S
iz LS (8] R0 R AR DG VR 7 0% 5 N B MKN4S
S0 L 9 T R 4 e A BEL S
333 PEMAER TR, 20R)- NS H Res
Xob /N BRI AR A B2 bEnd.3 40 i AL B0 A
S ORAE DO, AR EEOR A AL IR R R
PELF . BESTERETE AR BEIEMEE X HO, AEER)
N2 BER IR SH-SYSY 4 i B4 4 1 Fr o,
ik, M. LR R (RAD. 20(5)-A
ZB1f Rgos 20(5)-AZ2F Rgs. AZETF Re. A

ZBAf Rby. IR AL A BB, 5
AT ST AR RN BT
A BTS2 5 FES HIZ5EEEH 2 EAH
5%, HEMFLTTRE R FES HhiB (e 125300 i S a .
34 ETEHFEMAMMER Q-Marker BIFUN 534

R TR TR e P AR TR T, %
O SRR st B A o S TR 11 R 6 1 Sl i /1
G %, WA MEEAER, A RIIRMN, &
S B3GR IVE L, PRI T H R 25 R R
#0951, FES LARTHGEFAAN L, PAES . 405 KANT
A, LB EEANMEEE, DolASEIRE . 170
i, AT LS S 2 D4, ) B
B FES F F ] fisg A0 HAth 20 73 75 697 Sk 23 1 K B
AR R RAEA I RER, BT R T BRI T
P o] s i B TE BT B ) FES o 25 B AR S4ITF 78 22 1
FES 354177 ZiM I 2 BEHR A S SN B B
B¢ GES-1 4t 354 (R4 76, (H354 1 FES %
J7 ZHEIT AT . fEXF N BRI AGS 20 s 5 (1) 41
VR F B o 15 e A A2 K BRI F I e, B
MES 2. A25%SHM2E. A5
St 2 FE{E B AN FES 720, K8l T
FES H 7 BCfi A B, $ORER TR T
REy 787> RAFEHIT 2. 1B FES 24k 2 5 At G 2
FEAE T, IR SR TR AL & AR
I AE AR IE
3.5 ETRS AR Q-Marker FUM 434

CHEZ ) 2020 SERH FES J H 41 77 2514
e B, 2. LA s E TR R E AR
SHBEE. FIRZIK AL PURZIE Asy LFRIHE
R, HER. NER. L-HER. EH D. AS
B Rgiw ASEH Re. ASEH Rbi. MRS
VIR A HPLC #5717 FES Aol gyt i 7
L-RER .. AR WER. R &S
BRI R S . R RS S B e
J7ik . kSO0 ] HPLC-MS 3257 T FES WA
Z B Rgi. AZEH Re. WBME. SR, £
SRACHETY 5 PR e |7k AR EDE
F HPLC #2977k, wf [RIAS I L A%
FIF AN AR MR AT
SRR MR, ST T PSR

] 57 A S5 O8I FH T 2 [ AF Al 3 B -SRI
T IHC P V0T LU (R R M F o0 AT HR B A0 AT, LA
MBYREAE BEA BEREE 25 Fhcdr, o 19 Ak



» 3164

FEH 202457 H55% B9 Chinese Traditional and Herbal Drugs 2024 May Vol. 55 No. 9

s s, HPirEEsERe, 8 ()-a-IR)
(10.08%)+ 4-TE 7 (6.78%). FME (6.37%) 2,2,4,

% 2 FES B Q-Marker {52
Table 2 Q-Marker information of FES

6,6-FLHFHEBESE (4.25%) PIRERE (3.19%) ZEHLST - RS S

gi b, LA, HER. WA, MER. L-FR I B iz
NS B Rgiw ABEH Re. —-LREIFR, (RED, H=m® iz
HUBEHF D RMSORZ BT A BEAEREIT. 7T HER g
BEACRIIE . SEBRTF . SRR PR R ] SR Rk
£ FES [P 1E Q-Marker, V4015 H L% 2 A& 4. AZEH R Az

. NS Re g%
4 55 ‘ ‘ o i =+EHF R (RED 1%

FES YENBARTH 2277, B Mk 2 PE— -
DR WK EZH TRITIM. FaMR e 45 D -
BRI HRERESS o AR AT 85 A E sy 253 AR 5
YER AL I, 25T Q-Marker TR, M AR5 5 RN Rid s %
B EWEER, ARG, 46 R S Bt %5
MR e B R R T B A B 2, S A FES G5 it
(] Q-Marker, > FES FJJii S HilH2 4t T R} K4 o LI R R it

H ﬁ\ 0 0 0 Gle2—1)Gle -

Q OH H3N\)]\OH \I)I\OH Cr)\OH " N g T oH P OH

L% IR H A A HO LI N T o JS@

Glc sk iFD HO ;3%
Gle(2—1)Rha
OH
O\G]c(z;l)R.ha o, { O
N iR cremel - OGle Az itiRg, 0 OH
. on —HEHR AR Ho, ORI R
HO‘Q_r{O"-._ OH(}:?-OH o’qfo y OH o-(i%-o Ol
/—O O‘G]C /" HO HO
S EAER T HO  OH sz metia, "o T

HO OH

B 4 FES B Q-Marker L F 454
Fig. 4 Molecular structure information of Q-Marker of FES

B HATAT T, % FES BJ7 AL o) & 2l E 3
BRNPELS, WS, A WEShg b, )
A LRI TRy, HA B2 o) I AN
VG, PIAERTIR % ) Q-Marker H, SRYFT-FTfiZ
R RAE AN ERER, REAAEEH, HET
H BT 0 S IC IR B S i gy, X T FES
FRIRIE TG H o o T 24 ] Ji P 24 25000 Jo 2t T 7
NiEd.

BT R L i ah 2, EEEHEA IR
BRIy, ZRMATREL . SIS, X ZRL

J 53 PRI R R AT — LA R A o] 52 A Fe A R 8 7t
PIMERT i 2 RAE G % BEESER TR
BEAT B 45E, BRI SEIS IR S E, X
b7 A R T A, T ELXE DL ARRE % B TR 3 [ 4
H, ARFETALZ RS 2R AR TR
TRE R R AR A AR KR, 2R [F I
RIUFE S BT R B, B 2 BRI
o HEAT S PEAE BRI SR P BOR B RISCRF. B
N, AR FIRIE A A EEOR, FET R
Prial e As e HKRBAFAEREH . 2N, B



FEH 202457 H55% B9 Chinese Traditional and Herbal Drugs 2024 May Vol. 55 No. 9

» 3165«

o 2 PRSI N B R TR M ST R D i 5 2 RN
P GOSN o G fdhiy 95w D AN YR E)
ENN 2 2R S b A DL 5 T, S o
PRUESRTE. FES LARTIEOAHE 24, AT R DLRTJiZ
2 A P g A, DR] M 7 A PO o] PR e 73
(RO L, 30— BB TR T3 P B o R PR A A7
BEMHEZ) FES (0 EEHACTH 2l i Tt . fEEREE
BRI A A TEI AR, 5 22 R PR
RS PRARIF NI Q-Marker HIfRI%E, ff FES
(S B A SE R 2
RBAR AR ERARAELEZFR

SE R

[1] hEZ# [S]. —#. 2020: 1322.

[21 2R, X, koo, 5. 87705 R O i AR g
1EFMLEI GRS [7]. 25240155, 2018, 37(2): 112-
114.

[8] VFUH, TK¥E, (ESH, &5 FETRMEEE. sty
A3 3500 45 1 B2 05 Bl JEe 5 ot bR B BETE 9] v
%, 2021,52(23): 7148-7161.

[4] %I, Fz, @8, & SlRA TP L ER
AR E AL R R S92 LR IT RIS ] [J].
BB 2253, 2022, 31(15): 1462-1467.

[51 XEZ, PRk, B, & hARERED Q-
Marker): 124 7 il Jit 2 6 ARORT B (0], P2,
2016, 47(9): 1443-1457.

[6] iy, 2RI, midE, &5 REFREMR . 4BE
PRI PRS2 fA R 92 3E e B 5 B b 4 (Q-Marker)
TR AT [7]. 524, 2023, 54(8): 2686-2697.

[71  VF9H, TR, XR=, &5 ZITBTR IR B B AR R Tt
¢ [J]. HHEEZY, 2021, 52(20): 6226-6233.

[8] Jribte. He T rh 2R SURIE AR AR UL AR AN S ERAE
BRI LT [D]. AU HITKE, 2017

[91 ZRSKR77. 575 Bl 5 5 24 300 o ik it K% 48 40 B 1% 7
[D]. HUM: HITLKE, 2013.

[10] Shen L J, Chen H L, Zhu Q F, et al. Identification of
bioactive ingredients with immuno-enhancement and anti-
oxidative effects from Fufang-Ejiao-Syrup by LC-MS(n)
combined with bioassays [J]. J Pharm Biomed Anal, 2016,
117:363-371.

[11] Li W, Wang Y P, Han J B, et al. UPLC-Q-TOF-MS and
UPLC-QQQ-MS were used for the qualitative and
quantitative analysis of oligosaccharides in Fufang Ejiao
Syrup [J]. J Pharm Biomed Anal, 2023, 224: 115193.

[12] BRfE, RERE, 2%, % 80 G- = TR
ot 5 AGL I A5 B R S R B (D). 25 T Ak
2015, 35(2): 328-332.

[13] Lucas D. Structural organization of the bone marrow and
its role in hematopoiesis [J]. Curr Opin Hematol, 2021,
28(1): 36-42.

[14] 5. HeT R dH 2 182 75 BRGNS
HE” BUBIRTFE [D]. AUMH: HHIK, 2018.

[15] Collins A, Mitchell C A, Passegué¢ E. Inflammatory
signaling regulates hematopoietic stem and progenitor cell
development and homeostasis [J]. J Exp Med, 2021,
218(7): €20201545.

[16] Zhang Q L, Wu T T, Han Y, ef al. Chemotherapy-induced
myelosuppression in esophageal cancer patients: Risks and
suggestions for its management [J]. Curr Med Sci, 2022,
42(3): 530-537.

[17] Goldschmidt J, Hart L, Scott J, ef al. Real-world outcomes
of trilaciclib among patients with extensive-stage small
cell lung cancer receiving chemotherapy [J]. Adv Ther,
2023, 40(10): 4189-4215.

[18] JA %, Beteds, 1RE, & IR LT Bravhal
3 i g B B A B RZ WA (9] 1l AR OK A SR, 2018,
56(2): 14-17.

[19] Zhang Y, Ye T T, Hong Z P, et al. Pharmacological and
transcriptome profiling analyses of Fufang E’jiao Jiang
during chemotherapy-induced myelosuppression in mice
[J]. J Ethnopharmacol, 2019, 238: 111869.

[20] B2=T, BiEk, TR, 55 RI7PTIRIKIR & REpE Bk
TESHBETT IEMEA 5 22 107 ROWEE 1], ARy B4
G4k, 2020, 29(16): 1758-1761.

[21] me R, WU, 877 B R AR kR R AT o 8
T [J]. I BAGRAEE L, 2019, 10(2): 96-97.

[22] #4757, SN, FIEM, 55 RITPRKIAIT ™ )51
1 58 I RST RO S (9], TN R BR 2 R R,
2018, 35(4): 599-605.

[23] HeD, Zhang HC,YiZY, et al. Protective effects of Fufang
Ejiao Jiang against aplastic anemia assessed by network
pharmacology and metabolomics strategy [J]. Digit Chin
Med, 2021, 4(4): 328-342.

[24] ZF3R05, FRMEL BRI ARG o ) B BRI
T 240 i G BE R R RO BT AT (0], & Dok RHE, 2014,
35(23): 351-355.

[25] SE[EHE, #hAER, BIHPE, S A RN MRS O I R /s
SR IE ML DY RE AT [J]. AR EOR — P BE 2 AR
1k, 2021, 23(5): 1636-1642.

[26] S, #AEE, ST, & ARAMIRER X Wistar
KR MAER M AIER T [J]. E i E A&, 2020,
30(12): 50-56.

[27] #75, fFF, waRe, & DY R AR R A AT A
TR BB R IE L DD E RS2 (D). v [ SR 56 T 77 2 %
&, 2021, 27(3): 92-98.

[28] WAXF =z, AbIE, BEORHBH, S5, PR OTE NS L I A 1 iR
FAORAE R MR B AR ST AR IR AE (3], hEE G R AL,
2019, 11(21): 8-11.

[29] PVBURE, AR, RAE L. 277 TR0 OR3P A B IE H
FEMHNE Lewis i /N RSN MBI FT (1], P EE
#4574, 2011, 9(5): 60-61.

[30] FHEA=, Farte, fRiLL, %, WML ELYRIT



* 3166

FEH 202457 H55% B9 Chinese Traditional and Herbal Drugs 2024 May Vol. 55 No. 9

[31]

(32]

(33]

[34]

[35]

(36]

(37]

(38]

[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

B T O 1 e 24 o TV T e BT 300N BRI R A 7R A
A0 BER R (3], E U 5 i R AR
%, 2007(20): 3998-4000.

RITE 2. 275 Bl I S 0 28 AL 3R 9 R I R4 LA £
W7 [D]. FFEE: LR K2, 2014,

XK X, Bk, TR, 55 BITRRIT B PESTM R R
YaTTAE I RCHL] (7). F524, 2014, 45(3): 380-385.
LiuM X, Tan HN, Zhang X K, et al. Hematopoietic effects
and mechanisms of Fufang E’jiao Jiang on radiotherapy
and chemotherapy-induced myelosuppressed mice [J]. J
Ethnopharmacol, 2014, 152(3): 575-584.

Nemeth E, Valore E V, Territo M, et al. Hepcidin, a putative
mediator of anemia of inflammation, is a type II acute-
phase protein [J]. Blood, 2003, 101(7): 2461-2463.

Park C H, Valore E V, Waring A J, et al. Hepcidin, a urinary
antimicrobial peptide synthesized in the liver [J]. J Biol
Chem, 2001, 276(11): 7806-7810.

TKAF, AR, 5275 Rl J e oot 5 ot A 2 ot f) A IR
EHLH [J]. TG, 2019, 41(9): 2090-2095.

PN 5277 o] JI2 5 v IR A 7 0 9 25 98 04 Y B L
HSLIERT T (D). dbnt: JbaihEEZ R, 2011

Bai R B, Zhang Y J, Jia X S, et al. Isolation,
characterization and immunomodulatory activity of
oligosaccharides from Codonopsis pilosula [J]. J Funct
Foods, 2020, 72: 104070.

Jiao L L, Zhang X Y, Li B, et al. Anti-tumour and
immunomodulatory activities of oligosaccharides isolated
from Panax ginseng C. A. Meyer [J]. Int J Biol Macromol,
2014, 65: 229-233.

Jiao L L, Wan D B, Zhang XY, et al. Characterization and
immunostimulating effects on murine peritoneal
macrophages of oligosaccharide isolated from Panax
ginseng C. A. Meyer [J]. J Ethnopharmacol, 2012, 144(3):
490-496.

ETHE, B, ki, 55 BT AR 2%
oy e B ATR AR AR (0] 2N RS0 RS,
2023, 49(1): 12-19.

MU, XURARH, BRAE L. ST B IR T P i e Jre o
AR/ Lewis IR AR AOR2M (1], [ Br 2
ik i&, 2011, 33(7): 601-604.

RIEER, L, SEEH. ZI7TPEXT Siso AR IE
R AE A ISELS (7). HH 24, 2006, 28(9): 1366-
1367.

MR, #FEE, L, 5. IR Lewis i
FE AR E AT [J]. P SIRIR, 2005, 21(5):
44-45.

IV, WRAG L. BTN FEAE T Lewis i 221
FT2HE A Bel-2/Bax RIBIIFM [J]. H E B2 U8,
2011, 8(7): 20-22.

VUL, WA . BRI REAE T Lewis filifEZH 21
A8 R AR R 2B I (). [ B 5 v 245 5%
&, 2011, 33(4): 313-315.

[47]

(48]

[49]

[50]

[51]

(52]

(53]

[54]

[58]

[56]

[57]

(58]

[59]

[60]

[61]

[62]

(63]

[64]

Montalto F I, De Amicis F. Cyclin D1 in cancer: A
molecular connection for cell cycle control, adhesion and
invasion in tumor and stroma [J]. Cells, 2020, 9(12):
2648.

Hassn Mesrati M, Syafruddin S E, Mohtar M A, et al.
CD44: A multifunctional mediator of cancer progression
[J]. Biomolecules, 2021, 11(12): 1850.

Guo Q, Yang C X, Gao F. The state of CD44 activation in
cancer progression and therapeutic targeting [J]. FEBS J,
2022, 289(24): 7970-7986.

IV, WA L. TR /NG Lewis il cyclin
D1. CD44 Fi&szm [J]. A FELZ, 2013, 8(3):
318-321.

Li Y N, Ning N, Song L, et al. Derivatives of
deoxypodophyllotoxin induce apoptosis through Bcl-2/
Bax proteins expression [J]. Anticancer Agents Med Chem,
2021, 21(5): 611-620.

RUBERS, SR, 2t 7R R % 24 35 % B e
SGC7901 4HMd Bel-2 ZEFFIAEMA LY 1] L ThE
Zk £, 2008, 35(2): 185-186.

YuFY, Yu CH, Li F F, et al. Wnt/B-catenin signaling in
cancers and targeted therapies [J]. Signal Transduct Target
Ther, 2021, 6(1): 307.

TR, 7 I 2 2H o3 v B R R AR R A
LHHUHIFEFT D). Hl: 22K, 2023,

Shi W B, Wang Z X, Liu H B, et al. Study on the
mechanism of Fufang E’jiao Jiang on precancerous
lesions of gastric cancer based on network pharmacology
and metabolomics [J]. J Ethnopharmacol, 2023, 304:
116030.

THET, BRHETT, LB, & BRI MR T E N
JEAEFTEL [3]. P bLER 224 &, 2018, 28(9): 27-32.
THETE, KA, E&h. 27BN EALH N R T
B M integrinavp3« VEGF-A FIE RIS [J]. 4/ E
BB 2245 &, 2019, 33(3): 145-149.

TRk, AUETT, MRECE, S "B N R BT DY
fe iz [J]). P E ST AR R, 2013, 19(19):
254-257.

FRACHE, R, WAE, S5 ZI7PTRC N LR
TS0/ B I 1 BT AR R Y SEER T AT [J]. Hh
2009, 31(5): 790-793.

RUBERS, WIAOK, JAARLL. 77 R R 0 /N B SR A A
FEIREFE [J]. ATRE A R 2B 4k, 2005(6): 32.
RUBERS, JAZRAL, AL, 507 B ont /) B € 4
IR RES [J]. A RS, 2005(6): 29-30.

XIE 2. PAREREY (Q-Marker) WFFKREM S 4
[\ [J]. HHEEZY, 2021, 52(9): 2511-2518.

Liu C X, Cheng Y Y, Guo D A, et al. A new concept on
quality marker for quality assessment and process control of
Chinese medicines [J]. Chin Herb Med, 2017, 9(1): 3-13.
Wang Y L, Cui T, Li Y Z, et al. Prediction of quality

markers of traditional Chinese medicines based on network



FEH 202457 H55% B9 Chinese Traditional and Herbal Drugs 2024 May Vol. 55 No. 9

» 3167 »

[65]

[66]

[67]

(68]

[69]

[70]

[71]

[72]

(73]

[74]

[75]

[76]

[77]

(78]

[79]

(80]

[81]

(82]

pharmacology [J]. Chin Herb Med, 2019, 11(4): 349-356.
IV, MK, WS EE, S5 s AL (D]
FRELZY, 2002, 33(6): 484-486.

EEE, TE, FIRAR, LR Y RO
HPLC f8EGCEIERFF [J]. |~ AR AR R EE 24, 2020,
36(5): 599-602.

REELn, G20, W77, PR 2 KA i 20 R BT 4 T S
PEBEFE[]. RIS 5T K, 2020, 32(8): 1348-
1356.

EET, S, B, S5 RRE MR S5 5 E
WEIERRE [J]. AR, 2022, 43(10): 207-213.
KB, WRERZE. BT “WR-240-ThR” Rk 2
BT R B [J]. B2, 2022, 53(1): 1-7.

FEBE, BRI, TR, MR OR B A TR LI ) e RO
RSN [A] /) 2010 4P E 252 K& AR+
MR SR [Cl. R drEZ A2, 2010: 7.
HJFLe, RS, HKERK, 5. %T UPLC-Q-TOF-MS
PR B2 1037 T00F B ) K SR FR A A S R ke 20
[7]. 25253 51k, 2022, 38(2): 7-13.

XIGRTE, PAIE, pREsC, 25, T AR AL 2 5
W HTF FE AR B LR AR B (0], ThEE 24274k, 2021,
49(10): 14-22.

Wang Y L, Guo Y F, Xu K X, et al. Analysis of
phytochemical constituents of Zuogui Wan in rat serum
and its effects on early embryonic development of mice [J].
World J Tradit Chin Med, 2020, 6(3): 324.

Duan X C,Pan LY, Peng DY, et al. Analysis of the active
components and metabolites of Taohong Siwu Decoction
by using ultra high performance liquid chromatography
quadrupole time-of-flight mass spectrometry [J]. J Sep Sci,
2020, 43(22): 4131-4147.

TREER, BREE, LA, & ARFEERA RS
HERE [J]. hEEZh, 2023, 54(8): 2607-2617.

ZIRAE, R, R, & ST R KB AR
EPI T AT (7], R E R, 2023, 48(8): 2020-
2040.

R, FE T LS I FE R J5 27 K LA AL ) RS2 5T
PEFIBLHIBE T [D]. BEHR: PHREACIE K5, 2022.
FAMF, AT, AL, % UPLC-MS kS
NS BAT JAE 2 BURE PRI K AR AT AL (7], otk
2£4R, 2021, 42(6): 1091-1099.

FEOUWE, ABes, pheaER, S5 R i b SR B R
FEPEZ AR %5 (7] i Tk AHE, 2023, 44(12): 73-80.
B, S, AHYE, S B4 s A2 B F
KR EEGIT R [ PEBARE, 2023, 32(8):
806-816.

RIS, FE, ROCH, % SRS R K 2
TERIBTFCRERE [7]. HHER25°74R, 2023, 51(6): 110-114.
ikEid, FEE, BAME, & A ERdEt 5 A4

(83]

[84]

(85]

(86]

(87]

(88]

(89]

(90]

[91]

[92]

[93]

[94]

[95]

[96]

[97]

(98]

R R ZHEN SRR [J]. Rt 5T
K, 2019, 31(4): 566-571.
T &5, XM, ZE4. HPLC Me b F & A
A D [J]. HEZY, 2007, 38(11): 1732-1733.
BN, BER, 7, & LSRR K25
ERWF TR [J]. R A S K, 2021, 33(1):
137-149.
FiE, BB, MIDERH, 5. S K 2 B
TERIBTFLRERE [9]. HH P22k, 2023, 51(3): 112-115.
LEE, kL, B, & wZH itk s
PRGN Hr (0], P 2G5S, 2022, 37(3):
337-344.
R, TKERTE. (LM AR TEHE e 5 o R s 25 A T
WS [J]. PadbzizEaeaE, 2023, 38(4): 214-220.
R, PREMS, 2RI50E, S LR 23
ER KB sAr &Y (Q-Marker) Tl [J]. &2,
2021, 52(9): 2801-2818.
Li X, Zhang Y, Hong Z P, et al. Transcriptome profiling
analysis reveals the potential mechanisms of three
bioactive ingredients of Fufang E’jiao Jiang during
chemotherapy-induced myelosuppression in mice [J].
Front Pharmacol, 2018, 9: 616.
KR, BIEHE, HEIT, & MBS SAMPS /)
BRI AL AN G IE AR (0], v B 23R b A O
&£, 1998, 12(2): 48-51.
He W, Tao W W, Zhang F, et al. Lobetyolin induces
apoptosis of colon cancer cells by inhibiting glutamine
metabolism [J]. J Cell Mol Med, 2020, 24(6): 3359-3369.
Phan N HT, Thuan N T D, Hien N T T, et al. Polyacetylene
and phenolic constituents from the roots of Codonopsis
Jjavanica [J]. Nat Prod Res, 2022, 36(9): 2314-2320.
Shen J, Lu X G, Du W C, et al. Lobetyol activate MAPK
pathways associated with Gi/S cell cycle arrest and
apoptosis in MKN45 cells in vitro and in vivo [J]. Biomed
Pharmacother, 2016, 81: 120-127.
Cheng L, Zhai H Q, Du J, et al. Lobetyolin inhibits cell
proliferation and induces cell apoptosis by downregulating
ASCT?2 in gastric cancer [J]. Cytotechnology, 2023, 75(5):
435-448.
T, FHIE, FHOT, & PSRRI RS
EIRISHE R 1], FEZ S, 2023, 34(11): 1393-1398.
HKiE, EAHL, BIEEE, 25 HPLC-MS [8] il & & 75 B
S A 5 B R r [9]. P 2R 5 I R 25 2,
2016, 27(4): 551-554.
FGER, XL, xk, & —WZ AN E LS 7
PR SR (0] W2t 2019, 42(1): 116-121.
5546, YLI3E, #E4RFH. HS-SPME-GC-MS 4T 1Lii#
AN TRV R A B # R A Ay (9] 1AL TR R 2 K AR,
2022, 24(4): 40-43.

[Tt REx]



