g RSl 2026, 32(15)
1188 Jowrnal of Hainan Medical University

DOI:10.13210/j.cnki.jhmu.20250929.001
W 46 4 B AIE < htps : //link cnki.net/urlid /46.1089.R.20250929.1334.002

R E My KRB IERTRER

?/J\jﬁijﬁl,z,ﬁﬁl—ﬁﬁz,%g %s,j@d\ﬂ‘(%1.4.5,%:7‘34%1.2,%1]*}1;1;@1,2’%5]{&1,2,$1t7 1%1'2’35/.‘ F‘Elvﬂn.s
(1. yaT g oy s 25 245 — BRI B i 9 v 0, VT B 4 450099 5 2. V07 B R IR 2 2% 85 — I K 5 2% B, 1T /i KM 4500465 3. ¥
B BRI T RS KON 45000354, m VG 5 B A T RN T e A B IR AR T TR R AN 450046 ;5. 0] R A4 B 2 Rk 2 B
ST, Il R N 450046)

(HE] %L —FER LT PEM, EAMERSE FREKR EFENEHIH,AREATFEHTEE
MG sgm, HIDATR A AR AL AWk §BE SHRENER T ZZORMNBRY, T
i@ i 8 % PI3SK/AKT . Wnt/B-catenin [NF«kB .STAT3/p-STAT3 Sz 5@ %, L FMBamie gl B
RN G4m0 L BE R BIRAR X R AR L5 A A0 B B B S B P 68 A BE AR R R | ) Y 9% 4m e R 1) R 4%
W EER G 5 At F S AR B R AERM BN, R A LR A ZIRRE HBE AT
SR RO K AN G R TR R R URIRE S AMBEST ARG, T T ARE . THE LR
FRE ARG B A A R IR AE R, B R 45 I 3k R B AL ST 8RR (R S ALK R ) VTR K G A
BAREHY RBER RGEZABFRESTEARS. ALFEARER R L IRIY G £ 231 B R
VARG S RGBT IE S AR K St K AR A AU BT R, A SERRIE R B A R R RATR KT @R
A AT G55

[ ] ¥, ma B ;R Rk
[FEDES] R285;R284.1 [X#E#REMB] A [XEHS] 2097-5953(2026)15-1188-13

Progress in the study of chemical compositions and antitumour effects of Bufo vulgaris

SUN Yilong"”, HU Yuhe®, LI Shan’, SUN Yongkang"*’, XU Fangbiao"*, SONG Yanbo"*, WU Yijun"*, Han Jin"’*,
WANG Xinzhi'++* B4

(1. Encephalopathy Center, the First Affiliated Hospital of Henan University of Chinese Medicine, Zhengzhou 450099, China;2. The First
Clinical Medical College, Henan University of Chinese Medicine, Zhengzhou 450046, China; 3. Henan University of Chinese Medicine,
Zhengzhou 450003, China; 4. Collaborative Innovation Center of Prevention and Treatment of Major Diseases by Chinese and Western
Medicine, Henan Province, Zhengzhou 450046, China; 5. Institute of Brain Disease, Henan Academy of Chinese Medicine, Zhengzhou
450046, China)

[ Foundation Project] : This study was supported by the Chinese Medicine Heritage and Innovation " Hundred Thousand-Ten Thousand "
Talent Project-National Chinese Medicine Leading Talent Support Program [ No. (2018) 284 ]

[ Author]:SUN Yilong, E-mail:sunyilong0117@163.com.

[ Correspondence to]: WANG Xinzhi, Professor, Chief Physician, Doctoral Supervisor, E-mail: znqgzng@163.com.

Received : 2025-06-09 Revised : 2025-09-13 JHMU, 2026;32(15) :1188-1200

View from specialist: It is creative, and of certain scientific and educational value.

[Abstract] Toad, a valuable traditional Chinese medicinal material, possesses multiple therapeutic effects including detoxifica-
tion, mass resolution, diuresis, edema reduction, and boil drainage with swelling alleviation. Modern applications primarily focus
on its antitumor properties. Pharmacological studies have identified bufadienolides, indole alkaloids, sterols, and polypeptides as
the primary antitumor components in toad. These compounds exert anticancer effects through regulating signaling pathways such
as PI3K/AKT, Wnt/B-catenin, NF«B, and STAT3/p-STAT3, thereby inducing tumor cell autophagy and apoptosis, disrupt-

ing tumor cell division, impairing mitochondrial structure, inhibiting glycolysis in tumor cells, suppressing epithelial-mesenchymal
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transition (EMT), and reversing multidrug resistance (MDR). Toad and its extracts demonstrate significant inhibitory effects on

head and neck tumors (e.g., glioma, nasopharyngeal carcinoma, hypopharyngeal squamous cell carcinoma) , lung cancer, diges-

tive tract malignancies (e.g., liver cancer, esophageal cancer, pancreatic cancer, colorectal cancer), and reproductive system tu-

mors (e.g., endometrial cancer, cervical cancer, breast cancer). Their therapeutic advantages include tumor size reduction, miti-

gation of chemoradiotherapy side effects, immune enhancement, prevention of postoperative recurrence and metastasis, cancer

pain relief, and improved quality of life. This review aims to elucidate the primary antitumor components of toad and their mecha-

nisms of action in treating multisystem malignancies and related complications, thereby providing insights for clinical applications

and future research directions.
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Tab 1 Mechanisms of the Antitumor Action of Toad and Its Extracts
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Fig 1 Partial mechanisms of tumor progression and the antitumor mechanisms of toad

Bel-xL) # ¥ 41 L F1 i s P 5~ 1 (myeloid cell leu-
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p-AKT, B R AL I M #l GSK-3B &M . GSK-38 /&
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LIRS R R R OO W s T R
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FOXO1 i # 75 J 1= 1 240 M i 391 BEL ¥ 32 22 40 H
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Bax 45 5 ¥4 5 3 58 AR T2 AH OC 43 F 1 28 3K 1 P i
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WG Bk AE T35 3 R e 4k B 1 32 4K (transferrin re-
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A B, 0 SREBPL % 4170 i 551 w1 0 2. 49 6 98 248 A 1%
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LA Tl 95 240 % 405 005 P 04 CD ™ T 200 M 1) i g 21 280
R 5 Ak AR 0E R AR R AL Y e s A 5 B b R AR
FH o TR E A0 25 R I 50 A8 fE /0 B v i b T
4l (regulatory T cells, Tregs) B ¥4 & , A B T it br
G PEAM Rt — 2 5 8 T 40 M 4 B T 9 375 e

PI3K/AKT/mTOR {5 5 i ¥ i) 36 7T 5 25 4
JfL 1 B A I A5 AR R, 5 R I R 1R 28 M % D) A
S Xu SRS K B, AR W B R 8 5 0 ] PISK/
AKT/mTOR {5 5 #% , 8 A A H 7 MAP1L
BEE3HEM I LA WEA S IEE beclin-1 A1 H WEAH & &
M 12-5 B9 3R 18 , 1% 7 A& HepG2 . Huh-7 4f i A
W5 HL A W 305 MRT 68921 1 & 4 M 505 M0 1L T
5 BN AR B R I N BT 9 4H B Ak HepG2.
Huh-7 "1 () Bel-2/Bax o fE L 2 SF A0 120 Bel-2/
Bax 5% PISK/AKT/mTOR # %5 , % B MRT68921
A RE S 4 40 1 PISK/AKT/mTOR H W5 53l B 78
HCC 40 g b A S50 s A 0 3% A pums /R L AR WS kG
B4 MRT68921 36 J7 HCC f] fE & H J5 #F 58 19 37
J5 1l

P53 A A AR i Hh G B 1 i g8 0 ) 6 R E A
it 98 A% 2ok B v, p53 Bk R ) 28 A8 SRR B Ok R A
T, 7E HE v iR 40 B 4 7 RN 4R 2% BE 1 A9 [R) B A8 AT g
S BOH PR T 2 KR P . caspase 3B IN K
AT AR CEAZ — FEARE T
PR R AR P B AR AR G E B JH T caspase 3T
A0 T 19 8 T AR A T e A L T S RS AR 2B R
R 25 95 7 T A W R, Feng 85 HFST & B,
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AR E R L T p53 . caspase 3 il Bax i # ik, T
5 AKT 040 g 40 3 55 85 1 ¥ (extracelular regu-
lated protein kinases, ERK) [ 3 ik , B (% A\ AT 9
HepG2 40 L (0 4715 %, 0l HepG2 4l L i iE %8 . 4
MR RS R XA Y
1B-OH-ABF W] LAid i #0  mTOR #§ B2 1L 5 5 AT
S HepG2 Hep3B 4 M JH 7=

515 A1 M AR B TR 40 i 2 B R v Y A A
Wi A RN T 9 R 04 A SRR TR A L K R BE AR
AR AR T H S 3 0T A0 I R B0 R S IRE R
R 15 AHOC . Bk 4815 5 -1 Chypoxia inducible
factor-1, HIF-1) J& it HIF-1o F1 HIF-1B 41 1 1 2
BT 5 A e IR T M A5 S B B R oG O DR SR
5 HIF-lo 76 8 45 2 Fh il 2R 15 TR G HEE
) HIE - Lo 396 1 2 45 1098 200 6 385 B . il 7 A= o R e
kR EE TR, B8 R AR SR ]
L3 35 0 ) HIF- Lo, 0 0 HCC rf i) b5 1% £ =2 N, A2
HEHCC I Ii T,
2.4 H AL R G

R R R Y A R N R e S R |
A5, AR RMLT R E FIaH IR
X 236 g g 2 L EL A BB R Al M RE R L BE S R D
W 3 RG E K e B T RT3 g R VY S0 SN & B D
JEAEH o FEF ST 32 4K 1 (programmed death 1,
PD-1) 5 57 3 T 52 IR B fA&-1 (programmed death
ligand-1, PD-L1) i AH BAE T 7E T 40 i A 5 19 B0 9%
JE F R — A~ B 1 G 8 4G A A, PD-LL 76 i e 4
it r s 3 R K 0 T 400 % A0 M 5 T RE 8 g
JiL & A f g k3R . AR 5 2 1 90 (heat shock pro-
tein 90, HSPOO) 7E HLAZ A i rp ol Rk , £ EH S 5
HE Y& o M5 5% S, 5 o s %
PIAR S . 7E 4 Bl RE b, SR 5T 2 1 908 (heat
shock protein 908, HSPOR) I 1 3¢ 15 {5 Jifr 923 21 ity
A AENE . WFSE R U WE RS E B IVR B Tk
AL HSPOOR I M , 9l > H 5 STAT3/p-STAT3
BIAH AR BEME STATS/p-STATS [ Fa & v A&
ik, N A PD-L1 g & 3k, T 40 M X 45 1 8
HCT-116 40 ffd () 25 Pk 36 i, &2 FEPURRE . &
M BH A5 5T R B, AR S FERE T T I PISK/AKT/
mTOR 38 ¥ H 5 2 11 A0 2 38 70 1\ 45 1 i 93 40 i
HCT-116 34 78 , K i 45 H W 1EH . Wnt/
B-catenin {5 5 38 [ 15 B 8 | Il 8 55 22 2 G0 IR 14
AR R UIAH OG0 BTG 23 48 2E i JRg A L i)
TR ERFE. U R, R0 B A 8 12 F B-catenin
W R Ak, s/ 1) A0 A% N R B8, B AR Wnt/

B-catenin {5 5 18 T Ui G B B K PR A% SR 3 A 410 7
N 45 B W s SW-480 40 g 1% v K i B fE 1.
FOLFOX-4 7E45 B Ak yr b iz i A B 25 5 3%
B D) RE S L 2 B M SRR RO, — TG IR
M BH , FOLFOX-4 1b 7 ¢ FH W 9k 1 49 v T DL
K T 40 i B4R of CD4T/CDS™ 1Y e ], 42 7
CD4" .CD3" \NK 4 it /K F-, ol A LA B i 468 45, 42
o B RS R A R . EMT 2 5%
IR A K HLE Z — , Bai & 0F5E Z
160 F 5 T A STATS B R 1k , IF BT 1/ £ -6
(interleukin 6,1L-6) 15 5 19 STAT3 & % for , 1) ] 45
HBEAREY EMT AE® . ZKF E2HHCHF 2
(nuclear factor E2-related factor 2, NRF2) /& 4 Jid $T
AR 1) T B SRR T 4R NREF2 0S5 98 0E %
U A ¢, T P NRF 2 0] A7 %30 0 i o5 20 i i 12
R 5 - MYC E 45 P 21 01 9 i b ik 3k, oF
R, MY C 3 a8 4 725 4 6l 19 0 S il /R 2 i) e
it A1 S A% 1T R A B BB R 1 NRF 2 15 538 %
B35 AL, S B0 E BE R . Wang S5 & BLVD I 7
F Al T I MY C KAl NRF2 {5 5 38 2% 216
0050 245 1 M e A S ) E A% ORIAR 28 4 R B AR
4 i V£ 3 B 1 (cyclin dependent kinase 1, CDK1) J&
22 S R/ S 2 R R 1 O S TP — e DR ST
O  7E B AR Y A BT GL/S RN G,/ M
Wl EOcHE A A 52NN L &
& % Y1 AR ¢ . DNA #6 4h = # i 1 o (DNA topoi-
somerase [ alpha, TOP2A)7E 4l Jfi 4 22 43 Z4 3k #2 v
KA CHEAE R, BF 5T o, TOP2A g # 3% PI3K/
AKT f5 S i R @A T  RE K
EMT", Tao %" & #i 4 Bk AT 3 i 70 % CDK1 A1
TOP2A i 2}l G,/M 3 & A= B DL & HE 50 245 W Jis
TEH

i R 968 2 4 BR BOAE R a5 1 B R 2 — ™
TG E O A TE o DA I B v 4 R 0 R 0
WHEERALE W 6.7 8 o 1| PISK/AKT/mTOR i
%, % I IR 40 i ASPC-1 F PANC10.05 J& 3 1]
PR A AE Y . YEATS 2509 3 0 & 5 11 2
(YEATS domain-containing 2, YEATS2) /& ATAC
SA R — 4, 7E TR IR v s 3Rk i SR
R R P B R R G HEE o B ARAE KR B
figi 1 (transforming growth factor beta kinase 1,
TAKD & T MAPK &4 , 2 5 #% NF-«B 19 IKK
S5 AT Ui F0 AR R A, I 2 b e 4 AR 3 G L R
DL R AR T T 24 P 0 77 A R 9 36 W, A s 3R 0
il YEATS2, T TAKL, T8 NF«B 15 518 # , 1%



PRI % I AL 27 RSy R TR 1 R S 1195

S T AT I g AR SR U BEL U AR T AR 0 2R v iy
W R E S YEATS245 4 i 2l i it 7y 75
HA G BT AEEE

W5 WA B AT 5D e B A B e R R O T Y
DR A B o KRB 5% B, 28 0o 4 fS Tk 7
b PR B £ 4 98 Kyse-520 41 Ml , Bax/Bel-2 H {8
2 REAIG, Tk W A 0 TR 2 5 T ] I S s AN Y U
oo WS R B, B R W 18 b O A T e 2 R
PO BT B BT A X R R T RN T B
TR AN S R L, AR O IR T R TT L R i T R R
F B, B AR RO B e R B ok A T RE
Jo 18 R RE AR AR G . BRAE T — b AR R M A0 AT
T, 7E A0 A i R A RN B IR T 7 TR AR
B S RS T R RIE M EIRIT T 2 — o KB
R 2 AR50 R B, AR W 2K R S g A0 R O T
I B N B i MGC803 4il s . MDA (ROS .
Fe’ FEVERKE 19 B 3R 4k 8 1~ 30 1 57 ferro-
statin-1 JU) 2 { A2 W 2R 75 5 00 40 i 0 T2 R A AT 1
P a5 W KT I 2 B AR I 2K AT LS O A0 i
BRFE T 5 HARME 2208 v] T 18 BE 2 I8 35 25 11 B3 M Y
& BB MG N Iy Tz R A G AB M 1 (small
ubiquitin-related modifier 1, SUMO 1) 7K, 3 /> H
I 20 P HIE Lo A9 AR R A1 1 200 38 T 0 40 il b e
I8 A o
25 I ARGMIE

TNBC J& F 7L 49— Fp W20, FLAT w5 )5 B0 4R
RS MR . AN AR RS A
P i W) E-45 26 6 1 0k K B UM G, 5 1R) 5 40
br kW) NAG B H AR K R OE MG, EMT Wl L
NG E H, N EAS R E B 8 A vk R R
HY b K 20 M A A D ol Ve B SRS RE ) 1Y ] JBT 4
' Park AV R B WS R 53 T R e 6 A o
E-85 36 85 11 1 R 3k, B AR N-45 26 82 11 AN OB 25 1Y
TR WA EMT, Ml TNBC #5278, Ik
iy = I 0T Sz 5 # TiE NTMLA A B A 2 1 1 (pepti-
dylprolyl cis/trans isomerase NIMA-interacting 1,
Pinl)J&—F TNBC B2 Witn 5 ®), 5 T il 19 Yes Al
J*:#E M (Yes-associated protein, YAP)/PDZ % & 1
B % 3% 3 300 98 R F (transcriptional co-activator with
PDZ-binding motif, TAZ) M HAEH , 5 Mg &4 &
J& UL Ke AR ST it 245 25 75 1 4 D) AH 5C, $E A Pinl/Y AP/
TAZ {7 % il fi% 7] G /2 Bt TNBC #F 58 (% 8 J5 1, 4L
B i S g AL RT 5T A 8L, Pinl \YAP\ TAZ 1E
TNBC B #H AP Y B R B R AT R R
VE ST T A M Pinl /Y AP/ TAZ 38 i 1800 , &

PEPL TNBC E A, I 68 T 8 Bel-2/Bax (19 L H , 15 5
FLIR R MDA-MB-231 AT140 -, AL ™ %
PR A W R RS 7 A2 A0 K 25 W AN A AT LR 1) 17 S 9 2
M T, 98> TNBC 5B (258 , 36 n] LAAT 2400 3k
EMERERS A 500 BE RS HAb s RIE R, b ) &2
WEFE SR T 1 o

ENKUR NG BHEASGEAEESS
OB R T N R s U G e e A DR R R )
B LA IR . R T R TR
i RL95-2 HEC-1-B 4fl ffd i 3 5 , HAL 6 5 5 &
ENKUR % [H I, # 1§ GSK-3p Jf # iR 1k [ fig
B-catenin, il il Wnt/B-catenin i 1% T A K .
ERK X 48 40 i 98 = S Rk B EAEM
MAPK i % H# 5 MAPK1/3 1 p38 MAPK 7& £ fif
fifgg vh 3k bR A AR Kk B WE EE R T ) il
ERK 1 p38 MAPK % H #f i b , % 1% op £ 5@
SKOV 3 4 Ji i 7 , 4 il 51 595 40 a4 58 . EGFRAE
O g b ik WE R ME FE R T BRI EGFR
FR W R AL K P 4 ERK AN AKT #4524k , 410 4l 57
Hom A K, R R, ROS i B R STk
NS R B =R G R AR
LR AR RE RS, Ml & W AR 5 o Jun 0 3 K 0 B
fifi (c-Jun N-terminal kinase, INK) B # 1% bj 1 2
N R AP HLAK S 32 STk AR AR 0 AR R R E R T
BB, & B nT S o A0 M A L ALAR R AR &
B, 0 B R AL S ) F S C33A 40 M i A AE R B
SR B, 40 P B R Ak INK K& ROS /K S B 8 T+ 55,
257 ROS INK #1771 5 1% A5 F 32 2 8 5 m) , &
0 7% 53 3 1 3T ROS/INK 15 53l #% % 15 4 b g
YEHT
2.6 HAt

YR K B bk R 2 — O M AR B v A
40% DL EEES AR RN, p2l &—
i 5 22 (9 CDK 30 1 K 5, b8 p21 & 3k al R il
CDKI1-CyclinB1 & &Y, 5 24 j & 1) G,/ M BH# .
RKa R, WERE R AT LE p21 ik, 8 40 i E 3
G,/ M % A BELIE , 90034 5/ 18 R B bk B8 90 440 i

R T A R LA DR R
R 5 TR . Janus B8 2 (janus kinase
2,JAK2)/STAT3 A5 % 38 5 6r 44 ff i 49) | 0 T Fn %
A SCE A R EE REERN, 5 &M, iz
s 7545 AT 40 ) JAK2/STATS {5 5 B% , 4 il & i
T I 3G

TR0 FR R — R UL B RO R, R
FBET HAE BRI TR KT /M5 &
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B, WE TR P9 T AT DLE 2 O R 6 R R A-3T5 AR
I caspase 3175 5 4 ML 98 T~ s B A 1K 1(p62/sequesto-
some 1,p62/SQSTMI1) J&—Fh [ W B g br 59, &
W ik PN TR A S R A-375 48 il p62/SQSTM 1 &
P LA RO 1 X e i, 9 WU WS TR 1A T T ot
P AR ZR A B R AR IR YT AE R .
2.7  Z T 25 i KA ARG IRIT

2 24 it 25 (multi-drug resistance, MDR) J& X} £
Tofr 45 4 A [] 1) 240 25 1k B s Ak 5 4 7 A T 2 e A
R b BRI — 26 A R IR T RO R AR BT
S5 AW S ABCH iz EH KL B 4T,
DNA &5 5% DL RWUR AR B S5 A 6, 47
TEFS AR BLARIE A 1) U B A2780/DDP 4i
JHL PR S %ok L 1) U Ve U /0 g A i 3 A A
0 2% AT HE Bk B S A T 24 09 3 R R L 598K s
€ (5-Fluorouracil, 5-FU ) J2& IIfi K % FH 69 30 25 B 8
— AT Y BT 50 % R EAFAE S FUIMNZ .
48 A2 B 5-F U T 24 1 G B R 22—, AR M 3 W]
0 H HIF-1a 5 1 4 1 B2 A4 K 5 (vascular endo-
thelial growth factor, VEGF ) & [A v i Hit & ) 17 J6
R4 A 3005 A5 A, A0 R T 28 2 e 2

2 ) ik 1k ¥7 4 2€ (transarterial chemoemboliza-
tion, TACE) A A VA ¥7 2 It IR &t 0T 98 ) — b 82 22
) Jey AR YA T O R R 8 A 280 BEL T b g 2 4L
WAL R L A AT B A i R 1 A R AR I3 ) S A
I BUARS , TACE A JF & & ot B0 e $ 4k
Je 455G 0 A AR R AR AR K AR R 2
Yy ARG OO A AR . 9 I8 o (tumor-
necrosis factor-a, TNF-«) Fl 11.-6 7E 354 7% 40 ftg K A
S R AT S R G HEAE LA Z B R R
ST I ) 17 1 A 112 1 0 A o S
BN R PR R PR R B A R R T
SR YT 9 TACE AR5 885 1y Xof B A58 56 21
HEAT G R W BE, e 90 5 3 20 B8 e kk & & R 1Y
P il R A S T X BE 4L, TL-6  TNF o i T B i BE 4l
KT A, PR BB FEJE SRS R W T A
B4 TACE AR i 28 35 1 e o g 2 2 o
3 itig

AR R, A T RS Y e e R ORI BE T RN W L
Fb T B W R B R AT R 1) Bt
WIF T RIZMAS B THEA S AN R REL
N B @IAE AR e 29697 ORI R B, B, 5
KRR R —HET KES TEENS )
Ji 1) o HYBE 23R 9T MR P s A A TR o T DL E)
W25 I S 4 E P R R b RO T R R

M FL A PR 25357 R B SR A HL R R Y
IS AR T8 I GE IR AN A B B IR R R
K GRS ST BT B DL R B2 T R A A
SEOT T B W H . WEERIE TS St
G, A B A AR AT A2 25 (R e, AT i
25 B0 A T A0 A B L A0 A S R T s>
20 i A B% A0 2 L () A T R, I BE 4 e i
B W RIETRE GE E AR DL HE A T [, AT
J7Rz T S SRR R A R L9 A AR G R LA
AR G F 2 RGEMR BRI o WEIR TR
i S 2 W ik Y 5 TR B, LS R M N R 2
3R i SR F R 24 R I B S A I R L
B2 7 3 o b, E ke vy R B0
W P 2 A R JOAC S A 412 I o [R) E B AT A
TAAER] . WEIR 4 B Z A0 22 800 2 PR B B
T iR ARCR L HL BT 5T 22 B 0F W R 0 A R 2
70968 B4 ek PR T 280 B A FHAIL AR, X 68 A 47 i 9
B B8 AF 5 B /D 0 i G A b R R Y i B 4
e A RIL ] LA K 254X 3) ) 22 Bk ¢ m] fiE 2 R Ok (9 AF
FEFE R

((Eai NS R

P T - B0 5 SCRE BT AR B R SR E W A 17
WIS s 2R P ARE RO e CRITE R D) 1R L B -

IR SCIETT B R s T « S ST AR A B IT , 0 SCR AR AR

o
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