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# OE. B %XE=HEMRY (ethanol extract of Tetrastigma hemsleyanum, SYQ) AIMLZ: FFHHR I bt 4T1 S A BO1E
RN FsE SR P v R € 3 DU AR - "6 AT ek [A] 55 B B3 Cultra-high performance liquid chromatography-quadrupole time-
of-flight tandem mass spectrometry, UHPLC-Q-TOF-MS/MS) Z3#T SYQ [N MLy s @ik MTT i, e MRS R SLIa e
M SYQ EZGIMIENT 4T1 FLARSE AN P3G AT RS A REA o AR ATL i /N AR, i B X R4 L AR AH . AT IR A% (20 mglkg)
HASYQ K. . miE (5. 10, 20g/kg) 4, HZiTT/E, ELISA KM MG+ AAMIEA2-6 (interleukin-6, 1L-6) Flfi
JEIRFEF F-0 (tumor necrosis factor-a, TNF-a) 7KF; JRAKZE-HHL (hematoxylin-eosin, HE) a0 5 fiifg 2 24 B A, ;
o AL AR 42X CD68 Al Kib7 #iX; Western blotting y2:A8 BRI ZH 21 TNF-o/ % (3% B (protein kinase B, Akt) /{5
G445 55 T 3 (signal transducer and activator of transcription 3, STAT3) {5 Sl L H T MK E H Kk 5R  UHPLC-
Q-TOF-MS/MS % 5E H 19 RISy, FEAIEHEZE 5T FEE. A DUCERHRIMEAMER LAY CEHH
E. iX16H B). MRAMSEIGEE REIR, SYQ &2 MuiE Wi AT HissE. &8 KR A& (P<<0.01. 0.001). RPN LL
ZEREIR, SYQ B MR /N R A B K (P<0.001), 7R RIA 25.95%; BTG S IL-6 A1 TNF-o /KF
(P<<0.05. 0.001), iS5/ 4l 23R 4E I 535 44K CD68 1 Ki67 ik (P<<0.001), [AI FiAMEAH L F TNF-a. p-Akt/Akt.
p-STAT3/STAT3 K B 4Ltk [253-2 (B-cell lymphoma-2, Bcl-2) #ik/KF (P<<0.05. 0.01. 0.001). i SYQ Al ilid [A(%
PONE DR 7K ikl R 4T a3 5 e 5 S IR 2L 2R AE, AT R 3 DL AL IR AR . LML AT R85 30 TNF-o/AKUSTAT3 (55
LHES TSR

EH2IR: =M, MIEZAWEE, FUE, KU, AKUSTAT3(Z SiEER: 21 MiKZ: KT, &8 E, BT B
FESES: R285.5 XEAFRERE: A NERS: 0253 - 2670(2026)10 - 3861 - 17

DOI: 10.7501/j.issn.0253-2670.2026.10.016

Inhibitory effects of ethanol extract of Tetrastigma hemsleyanum on 4T1 breast
cancer in vivo and in vitro and its regulatory mechanism on TNF-a/Akt/STAT3
signaling axis
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Abstract: Objective To identify the blood-absorbed constituents of ethanol extract of Tetrastigma hemsleyanum (SYQ) and
investigate its anti-breast cancer activity and underlying mechanisms. Methods Blood-absorbed components of SYQ were identified
using ultra-high performance liquid chromatography-quadrupole time-of-flight tandem mass spectrometry. The effects of SYQ drug
containing serum on proliferation and migration of 4T1 cells were evaluated by MTT, colony formation and wound-healing assays. A

4T1 tumor-bearing mouse model was established, control group, model group, cyclophosphamide (20 mg/kg) group, SYQ low-,

RS EHER: 2026-02-08

ESWB: LHE AREREHUKEHES (ZXFZ2026017); Bt ARF P 4% — R E iR E (ZYXPY2024-008)
TEEEN: fE (2001—), Z, Wid, WHFCT IR AN 52 AP . E-mail: 754156285@qq.com

HBEEE: THOE (1970—), %, @IZdR, WiLASm, FEGFFTNPEHZITF K. E-mail yu3ruilian@126.com



- 3862« F8 B 2026F5H $£57% B0 Chinese Traditional and Herbal Drugs 2026 May Vol. 57 No. 10

medium-, and high-dose (5, 10, 20 g/kg) groups were set up. After drug intervention, ELISA was used to detect the levels of interleukin-
6 (IL-6) and tumor necrosis factor-a (TNF-a) in serum. Hematoxylin-eosin (HE) staining was used to observe pathological changes in
tumor tissue. Immunohistochemistry was used to detect CD68 and Ki67 expressions in tumor tissue. Western blotting was used to
detect the expressions of TNF-o/protein kinase B (Akt)/signal transducer and activator of transcription 3 (STAT3) signaling axis and
apoptosis related proteins in tumor tissues. Results A total of 19 blood components were identified by UHPLC-Q-TOF-MS/MS,
mainly including flavonoids (rutin, tangeretin, narcissoside), phenylpropanoids, and other glycoside compounds (forsythoside E,
darendoside B). The in vitro experimental results showed that SYQ drug containing serum significantly inhibited the proliferation,
migration and colony formation of 4T1 cells (P <0.01, 0.001). The in vivo experimental results showed that SYQ significantly inhibited
tumor volume growth in tumor bearing mice (P < 0.001), with a tumor inhibition rate of 25.95% in high-dose group. SYQ reduced the
levels of IL-6 and TNF-a in serum (P < 0.05, 0.001), induced tumor tissue necrosis and significantly reduced the expressions of
CD68 and Ki67 (P <0.001), while downregulated the expression levels of TNF-a, p-Akt/Akt, p-STAT3/STAT3 and B-cell lymphoma-
2 (Bcl-2) in tumor tissue (P < 0.05, 0.01, 0.001). Conclusion SYQ could exerts anti-breast cancer effects by reducing the levels of
inflammatory factors, inhibiting tumor cell proliferation and inducing tumor tissue necrosis. The mechanism may be related to the
inhibition of TNF-a/Akt/STAT3 signaling axis.
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R MR R e b e R M 2, [FII 2 A
BRIEIE SIS 1 B E PR 2 — 0, fRAE 2020 A= HH 5 T
A 2 23 [E e iR SN LA A AT IR iE B i, 4
BRAEFAFHTIE Lotk AR B 2904 230 351, AETSW
1235 69 3o, 7 U 2oV I A g BRI
Bl AR T R ARAEAEAR R R AE, R IR FR A T4
T+ NIRRT « BRIRNE YT R 1697 55 2 M7,
R 200 32 2 e e e . 254 24 14 DA% e
A tE (tumor microenvironment, TME) & %1%

UREMRBT, UTAER, A HOMRH R A AE SRR
e kA B Sk A, BERS R HNHI MR A, Bk
R RS, W20, FERTHUR R TR .
Ak, Hr e B A B e HUM IR 25 TS0 I B
EH, HZ@ia. 28R EA BTS00l 4 &
PERRTT ORI,

M ENEERMEY) = EICHE Tetrastigma
hemsleyanum Diels et Gilg TR 125 FH#AL, IR
PRGL M WP A8 R A = aE, 2S5
A THEWL. T YO, fEEE. mEEE X,
AR T ISR R N E A4k, =5
RH “UE” K MPIPIAERT A, HAFRK
AFEE, TEAFEEEEE. —wk. 2 LA
8, XECH PRI R A PUMIE . PUREE. Brk.
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AT 5 B T I Jgd A O 98 0E A8 LM W 1k gk )
HEMEN, 46 =m7F “BAWHE" MWEER
RAGIER TR, RN E LI T, R

G VF Al = i FH EE 52 Y (ethanol extract of T
hemsleyanum, SYQ) X FLEMHMHIERH . H AR
W R 40 M I SIS . BRI SOE R 1 3RIA
SENLE, U AR, = AL
PRIGYT T B S B P 1 4l
1 #H
11 SR

SPF ZulfifE BALB/c /M 60 A, R (18+
2) g: SPF ZhfEME SD K 12 X, i (200+
200 g, BIWEBEEE XL ERY, GRS
SCXK (75) 2024-0001. &) T SPF 385 %,
=i (22+2) C, HXHBEE (55£5) %, 12W/12h
BHIETEIN, H HIEEYOK. ShPscin sy (s
WA E BB MHE, JFE M R EEHR Y
LI EYIMCHEZE R ftuE GIEES 202512A105),

ANBR AT LI 4 P R o R 24 K 2 2 1
S B I
12 7t

= HARIE E TP BT R 26 kT,
FH R T = 24K T 2 0 S T S X S < AR
LENTEREREREHEY = B T
hemsleyanum Diels et Gilg [f]TF-/GHAE .
1.3 #Hm5iHF

RPMI 1640 }5 773 (4lb%5 BC20250711). & &
T VY R W R R B 2E M A Ctrypsin-
ethylenediaminetetraacetic acid , Trypsin-EDTA ,
0.25% , fit5 BC20250912) . ff MR #h 2% vf K
(phosphate buffered saline, PBS, fit 5 BC20250808)
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TR R (LS BC20250826) T H FE AL
AHRIMAEDRHE AR AT ; M4IME (fetal bovine
serum, FBS, flt'5 7E701H3) W E 4k LWk
BIRAF; MTT 7 (b5 EZ3413A112). [KEL
A CHtS F20021216) . £ R H B (itS
GP250230725587) W H I FEE AR A R A
A, HIILIAN (dimethyl sulfoxide, DMSO, #t%5
20241213) W H R R @ RAED R AR AR F9
FH ¥4 % Wk i% ( cyclophosphamide , CTX, it 5
F131S206786) M H _FFEHAVRHHA R 27
5o IR PR AL IR F-a. (tumor necrosis factor-o, TNF-a)
ELISA Kl & (S 201-202511). A4
2-6 (interleukin-6, IL-6) ELISA #:illiR7 & (it
5 202-202511) W8 H B RS AR TR A
H HZE (LS 251223433G). LK OEE (K5
260205364D) 1 A m A ZE AT A IR A A5 75
REGOW (S C240809), LYl (LS
C250103). #ARZE (b5 C250102) T HER#E TR
EMHEARGRAT: FrERAEBEER (s
20250705 > . 4 . f W 4 B
(ethylenediaminetetraacetic acid, EDTA) $it )& 1& & ik
({5 20260102) T H KiFAEDRIEER A AP
FRIER L2 Iy (5 20L05A09). DAB & ik
A& Gt 20K05A27) W H LBV TRA R
Aw]y AR IR & (S NIXL251215) 1
H YT AR AR A A Kie7 Z ik (ks
00153100 ) . CD68 H 4 ¥ o f% Hi ik (it 5
23007895). M B (protein kinase B, Akt) i
& (L5 10026612). p-Akt (Serd73) Hifk (L5
10028150) . 15 T 1% 3 S e sk s 1~ 3 (signal
transducer and activator of transcription 3, STAT3) $T
f& (5 00143630). p-STAT3 (Ser727) Fifhk (it
5 00170631). TNF-a Fitfk (b5 00179471). B-
actin Fif& (k'S 10038080). HRP Fric i 1L EHi
IgG —Ft (b5 20001367). HRP Hric KLl 240 R
IgG —#t (L5 20001336) I H 32 [H Proteintech /A
m); B ik ESEE-2 (B-cell lymphoma-2, Bcl-2)

WAk (#itS L1724) W B = Santa Cruz
Biotechnology /7] ; PageRuler™ T 4 &5 [ A% 437
JFi B Marker (b5 3364840). 7K W 3k i ik 46
( phenylmethanesulfonyl fluoride , PMSF, #t 5
3233087) 4 H 3% [ Thermo Fisher Scientific 23 ;

BCA HEEKENE A& ('S 2928241227).

RIPA 2R (55, #it'5 A353250722). DUHI3EZ —
f& (N,N,N',N'-tetramethylethylenediamine, TEMED)
BAY (5 A349250509) 30% 7 4 Bk - F S
PIEIER%Z (acrylamide-bisacrylamide, Acr-Bis, 29 :
1, #it'5 A523251224). 1.5 mol/L =% Hi JL G JL H
%t (Tris) -HC1 (pH 8.8, b5 A469251217) 1 mol/L
Tris-HC1 (pH 6.8, 5 AS567251221). il fii iR
( ammonium persulfate , APS) H ¥ (it 5
A364250606) + hE SR R HH- 5 P s TR M g I L
7k ( sodium dodecyl sulfate-polyacrylamide gel
electrophoresis, SDS-PAGE) & [ _EFEZEMIR (5%,
fIt5 A039240905). BERREGHIHIFIR S (50X,
#t5 091823240331). Western —PiMiBm (IS
7997240920 W H EigE R RAEDEARGIRAF;
5 4k 2% & ¢ (enhanced chemiluminescence ,
ECL) i (#It'5 180-5001) W4 H iR AR A IR
AT HEE (65 32058) T E WAL T A PRA A ;
+ R EREY (sodium dodecyl sulfate, SDS, #lt
5 L40913A0003) W HAETAMTRE (L) B
HIRAT; HEBR iS5 EZ678F9DIE). Tris (fit
5 EZ660D62DD2) 1 H #&[F BioFroxx A wl; %1l
AifiG 20 (L5 A354250716) W4 H Diamond A 7 ;
1 X Tris 221 ERVA WK (Tris-buffered saline, TBS, #t
5 240005002) M HALERKEEREAR LA i
He@; (kS LEE0023) T H & LA AR 5 H
FRAF]; B % LM (polyvinylidene fluoride,
PVDF) JiE (Jlt'5 0000390118). failigk 2.5 (L5
JA112130) T4 H 48 Merck A7) ; 0.1%%45 5515 W
(b5 0225A25) W H IR RAEDHARA R A A ;
OREG R ('S 73C1804DP) I H 221 75 1L 2%
14 {435

Multiskan FC A5x4 (3£[E Thermo Fisher
Scientific /A ); EPS-600 % HiJk{X. 4600SF #l{k
FPRABAE RS (L RAEREARARD; XW-
S0A FUFIALRHEIR AL (B E MR s
HWS-24 R R KBE (Bl ERHE A
FRAFD; FAL104N BUorHr RSP (RigFE R4
BHBRATD); RE100-Pro BUBEHE 28 KA CRIENA
SLIGANBE A A7) SW-CI-2G B TR & (95
ML SEIE B & PR AT]D; COp 15775 (KD AEmR
PR AR AR XD-202 R8BS (JLF
ACHO A BR A E] D ELx50 BUSFLAR 4 E 3hetopL
(£ BIOTEK A ]); WZ80-2 B FLARIE IR IR %
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& BN TR A IR A FD; RM2125 RTS B4
PIFHls HistoCore ZYEIENL (fH[E Leica A 7]);
LTF-K /KL, DP45 B4t L. DK45 B4 4L
RS36 M4 HAI AN ORIARHARARD; 3D
HISTECH-150 Z445 4L (&) F] 3D HISTECH A
7]); DHG-9071A B AMEEREFRFE (LWgRE 22 sL
& A RATD; Triple TOF™ 5600+7 5 & R
AH €8 1 - Y B AT - K AT B ) AR BBE T 3% Cultra-high
performance liquid chromatography-quadrupole time-
of-flight tandem mass spectrometry, UHPLC-Q-TOF-
MS/MS) ¥ (£[E AB SCIEX A H]).
2 7k
2.1 SYQ By#IF

B A = E U eI 80 HI,
IR 1010 FIRRR LI 60% L, 7F 85 “ClHE
KA TR 3 K, R 1.5 he BIRIERE
I, IRAIEA TR SYQ.
2.2 SYQ BHMFRHIE

SD K@M PEFE 7d J&, BEHL A B 4L A0
SYQ 4, T4 6 K. 4#j5f & kKHE AR AT I =
PERRPESLIRSE R, SYQ 7F ICR /MR A Bk K
RAFIE N 180 g/kg (LLAEZGETT), ESMEE 14d
AL W B S N S U B A AR . 4 A IR RS
RN A EUE W) Je AR K RARR AR OC R,
M TR KRG 25 B8 N 20 g/kgo TSI 45 3
KW, ZAEELLEHRGIEREENARKI, H
FIT 15 B 24 135 75 1 155 71 it 20 PR 3R T H R 1)
PEIER . Bk, SYQ 41bh 20 g/kg 7l & ig 4525,
TR ig SEARFRAlIK, 1 R/Ad, ESA 7d. K
K% 1 hJa, KR ip REHZ8 (30 mg/kg) Jik
W IF A E E IR AR MR . SRAE B MR AE =R T
# 2h, BEEE G, 78 56 C/Ki RS 30 min,
28 0.22 um JEBIEL BRI, o35 E T-20 CUKFE
RAEEH .
23 SYQ REZAMER UHPLC-Q-TOF-MS/MS
T
2.3.1 B35 fF  Agilent Zorbax Extend Cis t& 1541
(100 mmX2.1 mm, 1.8 pm), FAIHN 0.1% F /K
WK (A -5 (B), BREEWENL: 0~0.01 min, 5%
B; 0.01~25min, 5%~95% B; 25~27 min, 95%
B; 27~29 min, 95%~5% B; 29~31.01 min, 5%
B. A 25 Cs AR E 0.3 mL/min; #EFEE 2 L.
232 SN RAHEBIZHEE (electrospray

ionization, ESD ¥, 73 AlfEE. B N idAT
Hit, BHIIEYE SZME (dynamic background
subtraction, DBS) Zhfig. FIFAHE AN 840 ms,
£% 1 7% 200 ms 1) TOF MS $#H1 8 ¥k 80 ms [
TOF MS/MS ##t; BC# HAIRIEARSE (calibrant
delivery system, CDS), W& 6 £ HEKRIE 1 K.
FERESHLEWT: TOF MS V5 E m/z
100~1 500; B W% & Cion spray voltage
floating, ISVF) A5 500 V. —4 500 V; RfEHE
(declustering potential, DP) A+60 V; fllf#[E &
(collision energy, CE) N+10V; FAS (Gas1)
JE /18 55 psi (1 psi=6.895kPa); 4liBhN#< (Gas
2) K718 55psi; A AR (curtain gas, CUR) [ 7/)
A 35 psi; & IR E (temperature, TEM )4 550 C.
TOF MS/MS ik H @ R, G HE] m/z
50~1000; DP y+60V; CE N*40V; HlfffEE
$#L Ccollision energy spread, CES) A 10 V.
24 ROENEMSHIELE

J#IF TCMSP. PubChem. Chemical Book LA}
PubMed “5HHfE EAAHOCCHR, RGEUE =HFH 1
BB R, BEAEMAIR. 71 K
oy M S5 (mol #5630 &4dE, &=
M5 A R B B E . % UHPLC-Q-TOF-
MS/MS SR (1) JE A6 E0HE T N o0 BT kA, sk AT 2k
LRARIE I, WX TF M LB . DIE
B B HE AT A AT LR 28 08, e — i
IR ZE<1.5X 107, FHEE RS A RHE
JOSCHRARE AT N DA S5k, SR8 =mH 11k
PR P E A IS S E IS, EE
“NEERHRY) RS i h e, HAETH
I A H B0 S, ZRE DR ER IR A 5+
BRI RE R, i =HE AL SRR S
2.5 YREIESE

AT1 4HAFH 2 10% FBS J 1%75 8 -5 5 R 1Y
RPMI 1640 53775, T 37 'C. 5% CO, #5974
iR, HANRRLG LA E] 80%~90%IN, FEFH:
FrAk, IINJEBEE AL 3 min, 22T DA AL 5
SR, KANERLA 1000 r/min B0 4 min, FF
% EIEW, MR A E MM, JHRYEES:
SEI R SRR T EE IR R S A
2.6 MTT ENE LHARIE ST

K AT 0 B A KA 4T1 4HR LA 8 X 10° AN/AL
Behh T 96 LA, £55% 24 h G H EJRRE R X
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FRALIIAN 200 uL 15 20%25 ML 158 455 753 5
RPN BN 200 L & 5% 10%. 15%-
20% SYQ F A MG ) etk W B A Fh gl
MR Zi 2 A2, 5538 24 h J5, (EBECM N
FLIIA 20 uLMTT %9 (5mg/mL), B TR+
W E 4h. WH LR G725 LIER, FFLIMA 150 pL
DMSO, K FHBFFMUAE 490 nm K AL 2 5 FL IR
JRE () E, HEAEE R,

MPAFTE R = (4 05— A 2e)(A y—A 211
2.7 SRR A SCIG R AR e P RE

A5 BUE K 4T1 40 RL 2X 103 AN/4L
R 6 FLAR Y, FRrgn My BE f5 7 5 R SR . X
FRALIIA 2 mL & 20%%S [ & RG34, A4
SN 2mL & 5% 10%- 20% SYQ & 24 L35 1)
Rrgpdt, B R FE R AERE 3 d SE L 1 A N IR,
HEEEREFE 12d. RN E 7 L 55 974, H PBS &
FURUAIML, IO 4%% K HFEEE 2 15 min f5, K
F0.1%%5 S 80 gLt 30 min, [ AREE T, 76 BH0
TNV S (SR S8 N ] T S
2.8 XURSCIGHM TS A

PR TR BUE K 4T 404 T 6 FLAR
Bi9%, LYl & Ik E] 90%L B, B 200 uL
PR SR AR A AL H e T BRI —E 3 S RIJR . B PBS
PRYEAINL 3 K5, RTRRZMA 2 mL & 20%7%% (A 1fil
TERIREFRES, BAEHMA 2 mL 7 2.5% 5%-
10%- 15% SYQ & IG5 2 HITERIE Oh
JR59% 24 h g, SRAEIE DAETTE R e T T
KPR KR, FIAH Image J A ANIIER % .

AT RS R =(0 h RIJR Y —24 h KPR % )0 h XIJR %8R
2.9 4T1 FHE/NERARBIRIEN . DES%HT

BUE T3 B KA 4T 4000, 22 IRRE 1L 2
BOAEEH PBS HE, AR ESE 1X107
AN/mL. B 0.1 mL 4080 5T BALB/c /NR &S
4 XL R A DA ST PR AR . R IS /N R
BEHL D AR, CTX (20 mg/kg) 415 SYQ 1Kk
L EAlE GRAEZAES N 5. 100 20 gkg) 4,
4 10 X, FIRSHE 10 J{@ R BALB/c /NRAEN
YR, SYQ HiZES: ig 4525 21 d, CTX 4HB&H ip
B2 1 IR (RE RS HRRTERITIERD, WA
R ig SEARFRAEK
2.10 TR —AIRS S M I

25 2 B R B3 H RN BRI — BOR AT I8,
TSRS . KB BBIRGL G shERD, I

CRFET SN . BERE 2 d IR /NRARR R, [RIRHE
FUiERs = RO E Mg KR SRR, FRRRe SR
SR, THE MR AT SRR

PRI AR = (K42 X JE A% 2)/2

93 28 = (15 AL 20 1 3% Mg ot 1 — 45 243 20 °F 35 W9 o
)RR 4 ST 3 bR T
2.11 FRREFNARBRIE HON E

Y75 21d Ja, BEEAEEK, SRFHSIMEDL 124k
FU/ANER, RO A AR, AR R B IR S
IR

U 5% 6 5 = W2 R /A R
2.12 FAKRZE-RZ (hematoxylin-eosin, HE) 3
W52 P LR LN RIB Tk

BUNR IR, H 4%% R E 24~
48h, Ll EMNIAK. FHAAEAEE, VIR 4 um
WELEY) A, 34T HE Pt it f, 1ok Bt
ARG R H LA TS B B AR A
2.13 ELISA #& M3 4 FE B F K F

LIS W E A TE/N, RAEMRBESH KM, 55
LIMIE %%, T-80 CIRIEE&H . #4&H ELISA i
A& UL I E M5 H TNF-a 1 IL-6 7KF6
2.14 SREAWEENELELSF Ki67. CD68 Y
Tk

VI8 7 5 ) e 2H 28 AT A a3, D)
JBREN 4 ym FRESY . YIRS RS R i
FE CRESEOKA G, BT AR PR 12 2 ik
TR . Bl G I EA R A, T =R
TNOFE 10 min LABH BT Y5 S A BEE Y, SR
BT 28 1 5 11 2 1 55 355 P 30 min. 2 BN Ki67 £
SLEPURFI CD68 H2H s pEdiik, 784 CilR&
W E I . Ul H PBS ¥ 5, N Polymer-HRP
FPR/R P, TEIRMA 1h; KA DAB R
FERAT A, FFHBPARRE A%, V&
FE MK HORIE ARG, A o A A
Fr o SAEE T W EZ FH 1 2R I8 AR TR LR, H Tmage
I 3R BAPE AR AT 8 B AT
2.15 Western blotting #&;NfhEEZH4R TNF-0/Akt/
STAT3 (E S AT HAERRIA

i R 20 47 BY B S O\ B BRI A R R
RIPA ZARW, TEVKIR A T SR 2%, Bl 5 DA
4 ‘C. 12 000 r/min &> 15 min, H &R KH
BCA iEIE 8 R L, 4% 5 8 A JEUWERE, I
FESREMPE, T 100 C & 5 min F 5 A28,
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FHAEME 10%~12% 1 fe 50 B8 -2 T4 A It
kRS LYK, 4 PVDF i, B8 5%l ok
(1) TBST ¥, =dE M 1 hs 250 TNF-a.
Akt. p-Akt. STAT3. p-STAT3. Bcl-2 X B-actin —
P, 4 CWE LR PelFEMAN HRP bricd i =,
ZIEWE 1 h, KA ECL LA GIEE B Hid% .
FIH Image J B Ao B 265 K EAE, LA B-actin /BN
WNZ, THEHME AR RIEE.
2.16 GitESHh

Fi 45 $edE 0383 GraphPad Prism 8.0.2 %43
TG M, G5 RAX s Kom o 4LIA] ELECR B A
R ZEHT (one-way ANOVA ).
3 #R
31 SYQ ANMEEESHISTEEE

g UHPLC-Q-TOF-MS/MS fEIE. 115 T4
LR SYQ. & HMiEA & 25 i1 s,
BT 1 s,
3.1 SYQ AR i S B R X
L 5 45 4 SRS 52 107 L &9, Rt Hgh ik
RUBAT o0 o ARYBAL 2S5 M RRAIE, XS Rl 24

A

I i T M L Asmy R TE . i
FEFEBE ), RN KIS CUnpTgRms . PIAERR |
FGIR), ZFIE (WHF, Sk, AR (i
KNER . R8RS AR, AYLERIS (WFTEIR
SRR BRI, AEERER (Wife ), MR
F AN AT 2 R % e 25 R WK 1,
312 ANMEREH IR ESE  Nidk— P
SYQ TEAR N R IEAE F I B B0E P o, % 24 13
HEAT AT IR b o TR A G 5 [FIIN A7 AE
FRERYSEAEY, HESAMEHREH.
BT — GRS R E,
SRR E (R 1D AT, EEZIMm
ALK 19 BN MR SRS (G 2). iR
R HT R, AN R EAFEEEZE O T, i
FE 3R KA BASCR A 3R AN HAR B 2R 4 &4 (G
T By A8 B)o BB RS TE & 24 135 IR B
A SR = B — 5, R A AR BT
W SRR 5 S, KB SYQ Hri 4 B IR A 2K A
R v 4 B R 1E WS DL AL St N AT
IR, AT RERA R R A 24 R L) T R

P

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30

t/min

E1 IEF (A~C) £fi (D~F) EFHERT SYQ. &74M:E.

= HIMER R UHPLC-Q-TOF-MS/MS £ 5B F ik E

Fig. 1 Total ion chromatograms of SYQ, medicated serum and blank serum samples in positive (A—C) and negative (D—F)
ion modes by UHPLC-Q-TOF-MS/MS
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Table 1 Identification of chemical constituents in SYQ

=

IRZE

FFs waEy) A IMEEF w®/min (X109) BT (mlz)
1 5 CioH1NsOs [M+H]* 1.92 09 152.0564
2 RWER CeHuNO, [M+H]* 254 1.7 103.0542,120.0807
3 EHW-7-O-HIEMEH CuH20n  [M+H]* 459 02 135.0413,139.0357,111.0422,123.0439
4 \LIZE-3-EE M -4 R CyHu000 [M+H]* 880 09 287.0557
5 it ER-3-O- M EHETF-7-O-F BHEH  CoHaoO6  [M+HH]* 872 02 303.0499
6 RITEWR CuH00u [M+H]* 967 -05 287.0549
7 ORAETEER CaH2Ou  [M+H]* 967 -05 287.0549
8 HIMER CssHaoO10  [M+H]* 844 -0.6 287.0542
9 T CyHa016  [M+H]* 872 02 303.0499
10 MR CaH2012  [M+H]* 903 -0.1 303.0509
11 ARER-I-=EHREY CaH3:016  [M+H]* 991 -04 317.0653
12 RBELR-7-O-H & W5 H CyH20u1  [M+H]* 967 -05 287.0549
13 MR 3R-3-O- i & B CatH20012  [M+H]* 903 -0.1 303.0509
14 MEH CaiH24010 [M+H]* 558 —09 139.0376
15 EREH CatH20011  [M+H]* 967 05 287.0549
16 M EZH CaH2oOu  [M+H]* 967 -05 287.0549
17 KREBHEZR CisH1o0s  [M+H]* 967 08 287.0538
18 iz CisH100s  [M+H]* 967 08 287.0538
19 Mt ER-3- B ENE -7 A CoHa016  [M+H]* 872 0.2 303.0499
20 AR CHNO, [M+H]* 074 05 92.0494,138.0551,94.064 9
21 IR CtH20011  [M+H]* 967 -05 287.0549
22 1L ZET)-7-O-B-D-AH e 3 47 4 HF CaH200u [M+H]* 967 -05 287.0549
23 AR CasH2g015  [M+H]* 927 09 287.0550
24 MR CeHsNO,  [M-+H]* 1.06 -0.7 80.0500,78.034 4,124.039 4
25 WHEER-T- R CaH200u [M+H]* 967 -05 287.0549
26 4-O-HE w4 R CotH3001s [M+H]* 966 0.7 287.0553
21 KL CsHsO [M+H]* 130 01 77.0388
28 /NEER C2H1sNOs [M+H]* 080 -05 580646
29 L%t B CyH019 [M+H]* 880 09 317.0653
30 AR CisHi00s  [M+H]* 967 08 287.0538
31 LA CeHisNO, [M+H]* 144 1.0 86.0956,69.0691
32 BEY CoHa015  [M+H]* 966 0.7 287.0553,449.108 6
33 L-ARAAR CeHuNO, [M+H]* 254 07 103.0542,120.0807
34 L-FEER CoHiNO3  [M-+H]* 129 0.2 91.0543
35 L-AiEmR CsHuNO; [M+H]* 080 -05 58.0646,55.0537,72.0800
36 KA CzsHz016 [M+H]* 991 04 317.0653
37 AL CeHgN2O  [M+H]* 1.08 -0.7 80.0504, 78.033 4, 123.056 4
38 EKACHTHIH CooH240s  [M+H]* 575 09 213.0744,151.0360,151.0435,177.0533
39 WER CisH100s  [M+H]* 967 08 287.0538
40 AMEIER CaoH204  [M+H]* 682 -10.0 191.0824,147.0881
41 A-FEEFEAHERR 1 CH10;  [M+H]* 837 01 161.0965,77.0381,79.0522
42 BUURTH CssHaoO19  [M+H]* 844 0.6 287.0542,433.1106
43 S CsHsNsO  [M+H]* 1.92 0.3 135.0278,110.0332, 152.063 4
44 EEFR CiH120s  [M-+H]* 567 3.8 114.9390,151.0320,151.047 6,169.134 0
45 Lk CaiH20012  [M+H]* 9.03 -0.1 303.0509
46 FAMENER CaH20s  [M+H]* 6.83 -10.0 191.0824,147.0881
47 RO CiwHisNsOs [M+H]* 1.92 09 152.0564,135.0298,34.4510
48 Wt CaH2012  [M+H]* 903 -01 303.0509
49  EERR LK CiwoH120s  [M+H]* 567 38 1149390
50 M CuH2010 [M+H]* 558 —09 139.0376,275.0898
51 TR CisHi00s  [M+H]* 674 05 137.0564
52 miRER CisH100s  [M+H]* 674 05 137.0564,137.063 6
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53 HeRlARE C1sH100s [M+H]* 6.74 0.5 137.056 4, 137.063 6
54 FEEER C20H2007 [M—+HT* 6.74 0.1 239.0739
55 BaIZERR C10H1004 [M—H]~ 2.08 0.1 95.070 6, 125.070 8, 134.891 2
56 M TH Ci17H24011 [M—H]~ 4.34 -5.0 169.050 3, 243.085 7
57 LMiE=R C10H1004 [M—HI]- 2.08 21 195.070 6, 125.070 8, 134.891 2
58 PIHERR CoHgO; [M—HI]- 2.54 1.7 103.054 2, 120.080 7
59 i SH C16H2209 [M—H]- 3.75 0.7 147.0419
60 WréE LT C17H24011 [M—H]~ 4.34 -5.0 169.050 3, 243.085 7
61 HEEH CsH1206 [M—H]- 0.72 0.8 59.014 9
62 % PEIR CeH1207 [M—H]~ 0.73 0.5 75.009 5
63 iR CeH100s [M—H]~- 0.73 0 71.0128
64 ZETR C7H1206 [M—H]~ 0.76 -0.2 191.0559
65 SRR C4Hs0s5 [M—H]~- 0.84 —-0.5 71.0135
66 Z3LIR CsHsOs [M—H]~ 1.27 -0.9 96.961 5
67 ITEIR CsHsO7 [M—H]~ 1.26 0.7 87.009 0
68 BRI C4He04 [M—H]~ 1.60 -0.3 73.027 8
69 Ji)LAEE C7Hs03 [M—H]~- 4.79 0.4 93.035 2
70 FIEHE B, CsoH26012 [M—H]~ 5.11 2.6 289.069 9, 407.074 6
71 4-BRFERTR C7He0s [M—H]- 4.79 0.4 93.035 2
72 JFIEE#E B CaoH26012 [M—H]~ 5.11 2.6 289.069 9, 407.074 6
73 3-O-PuIZEMEAE TR C17H2009 [M—H]~ 0.70 4.4 367.104 4
74 A-FREIORFRE C7Hs02 [M—H]~ 6.27 0 121.0302
75 REHA C26H32014 [M—HI]- 6.92 0.8 243.064 8,567.173 7
76 LLbEHE Fs Ca7H26011 [M—H]- 491 1.7 79.0711
7 EER CoHgO3 [M—H]- 7.89 -0.2 119.046 6
78 Mt ER-3-O-EHEE CarH30017 [M—H]~ 9.20 1.4 625.1479
79 N-CBANERE CuH1isNO;  [M—H]~ 8.35 0.9 85.931 1, 91.053 9
80 MiE-3-O- I bEH C21H20013 [M—H]~ 9.53 3.9 299.016 9, 479.099 7
81 kit B Ca1H32012 [M—H]~ 8.87 2.1 163.061 0
82 KM C7HgO3 [M—H]- 4.79 0.4 93.0352
83 B9 C4H404 [M—H]- 0.84 0.1 71.0134
84 kIR C4H404 [M—H]~ 0.84 0.1 71.013 4
85 KRR HIE C7Hs02 [M—H]~ 6.27 0 121.030 2
86 XFRdkAFERR CoHgOs3 [M—H]- 7.89 -0.2 119.046 6
87 8-O-ZIkLL#HGEH i CagH28012 [M—H]- 6.90 0.2 401.149 3
88 EMEE C20H30012 [M—H]- 7.52 1.8 415.1631
89 HRATNMEE J C20H24010 [M—H]- 2.33 0.7 422972 6
90 EAFAT AT CaHxOw  [M—HI- 9.27 25 7251925
91 AjEH C20H28012 [M—H]- 6.09 0.6 459.1559
92 HATH C23H28011 [M—H]- 2.73 6.9 479.154 5
03 AR CisHz02  [M—HI- 19.53 17 2331541
94 D(-)-/K#tr Ci3H1s07 [M—H]- 5.23 0.1 59.013 6
95 & BMLIH —HE C1gH28012 [M—H]~ 6.90 0.2 401.1493
96 ZFZNH CasH2606 [M—H]- 7.38 2.1 255.091 4
97 AEHERAZR-7-BRAHE CaiH22011 [M—H]- 8.70 1.0 269.044 9
98 8-O-ZBEHG I Ci7H26011 [M—H]- 4.91 1.7 179.0711
99 KTH C21H2009 [M—H]~ 5.39 11.0 209.065 2
100 L-fAE2 CuH12N202  [M—H]- 4.08 13 116.049 0
101 FrWETE -4 HOR I RER  CreHosOr2 [M+HCOO]- 3.70 31 137.0250
102 HiEdH C CigH26013 [M+HCOOT- 3.9 2.2 167.0356
103 JL%EE C1sH1406 [M-+HCOO]- 556 4.0 289.069 1
104 FILHE C1sH140s [M+HCOO]- 5.56 4.0 289.069 1
105 JRELH CaoH220s [M+HCOO]- 9.00 2.4 227.0726
106 HEHETH D C19H300s [M+HCOOI- 7.39 2.4 179.056 3

107 REH# C15H1406 [M-+HCOO]- 556 4.0 289.069 1
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Table 2 Identification of serum absorbed components of SYQ

F5 WE R EET wmin BE (X109 BT (mlz)

1 B CsHaNsO2  [M+H]* 1.92 -0.1 136.013 4, 136.036 0

2 KHAR CatH3001s  [M+H] 2.54 0.6 95.048 0, 77.037 9, 91.053 0

3 FE-7-O-H B C20H2406 [M-+H]* 4.59 8.0 122.9732,211.027 1

4 LMY -3- 25 A T -4 A R C1sH2s04 [M~+H]* 8.80 4.1 135.000 0, 309.197 2

5 Mt ER-3-O- A PELF-7-0- RZEWELF C17H2604 [M+H]* 8.72 1.2 133.062 2, 149.021 5

6 HRAAEKE CasH32016  [M+H]* 9.67 0.3 80.048 7, 53.037 5, 78.031 6

7 RETERER Ca0H220s [M+H]* 9.67 6.6 359.153 0, 197.008 1, 204.979 0,

3411786
8 HIMEE CaH22011  [M+H] 8.44 12.8 281.049 6, 207.030 7
9 MT C21H22010 [M+H]* 8.72 -1.7 121.065 6, 149.054 6, 165.049 0,
259.093 8, 259.112 0

10 FEM C2H20u1  [M+H] 9.03 12.8 281.049 6, 207.030 7
11 RERFRI-ZHHE Ca2Hs005 [M+H]* 9.91 3.8 403.203 4
12 KRBEE-T-O-FH & CaH26010 [M+H] 9.67 -13.1 453.165 6
13 Mt &-3-0-H m B Ca2Hs005 [M+H]* 9.03 3.8 403.203 4
14 FREH CatHz0016  [M-+H]* 5.58 11.1 355.067 2
15 BRIHEH CaHesO13  [M+HJ* 9.67 -12.2 781.4827,781.449 8
16 #if e CaH2012  [M+H] 9.67 -2.7 385.180 2, 341.197 3, 475.183 7
17 KBER CaoH30012  [M+H]* 9.67 5.5 153.000 0, 281.263 4, 461.171 5
18 1z CasH2507 [M+H]* 9.67 0.5 369.170 0, 287.152 1, 337.188 6
19 MR 3 -3- R -7- R A CaoH2007 [M+H]* 8.72 6.7 291.106 9

3.2 SYQ BHIMEXT 4T1 LAREERY R0
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"P<0.01 *"P<0.001 vs control group.
2 SYQ RAMEX 4T1 MHIETE (A). RREMR B) RiEHAEES (C. D, X100) MFME (X+s,n=3)
Fig. 2 Effect of SYQ drug-containing serum on proliferation (A), colony formation (B) and migration ability (C, D, x 100) of
4Tl cells (X +xs,n=3)
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A- Representative images of isolated tumors from mice in each group; B- Tumor weight of mice in each group; C- Tumor volume growth curves of mice

in each group; D: Body weight changes of mice in each group; *#P < 0.001 vs control group; “P<0.05 P <0.01 *P <0.001 vs model group, same

as below figures.

3 SYQ MTE/NEMBEKEAREZNLHFME (X£s5,n=6)

Fig.3 Effect of SYQ on tumor growth and body weight changes in tumor-bearing mice (X £ s, n=6)
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Fig. 4 Effect of SYQ on immune organ indices in tumor-bearing mice (X + s, n =6)
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Fig. 5 Effect of SYQ on histopathological changes of tumor tissues in tumor-bearing mice (HE, x 200)
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Fig. 6 Effect of SYQ on levels of TNF-o and IL-6 in serum of tumor-bearing mice (X £ s, n=5)
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Fig. 7 Effect of SYQ on expressions of CD68 and Ki67 in tumor tissues of tumor-bearing mice (x 200; X+ s, n=23)
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Fig. 8 Effect of SYQ on TNF-0/Akt/STAT3 signaling axis and apoptosis-related protein expressions in tumor tissues of

tumor-bearing mice (X + s, n=3)
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Key anti-tumor phenotype data and protein expression trends marked with “|” and “_L” in figure are derived from in vitro and in vivo experiments in this

study. The other signal cascades and targets of flavonoids entering the bloodstream were plotted based on previous literature.

El9 SYQ iBiZPEET TNF-a/AKt/STAT3 152 405 ZLBR 2 i3t R
Fig. 9 SYQ inhibits breast cancer progression by blocking TNF-0/Akt/STAT3 signaling axis
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