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[Abstract] Malignant tumors seriously threaten human life and health. Radiotherapy and chemotherapy
are the conventional methods for the clinical treatment of advanced tumors. The prognosis and efficacy are still
far from satisfactory due to the radiotherapy has serious adverse effects on the body and the chemotherapy often
causes problems such as tumor resistance and cell proliferationinhibition. Therefore, the search for new, safe,

and effective anti-tumor drugs and the elucidation of their molecular mechanisms are effective measures for
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clinical treatment of tumors and improvement of patients' quality of life. Active ingredients derived from Chinese
herbal medicines and natural products have gradually become a hot spot in the research and development of anti-
tumor drugs due to their multi-target and multi-channel anti-tumor pharmacological activity characteristics and
their advantages such as less adverse reaction on the body. Bruceine D is a class of tetracyclic triterpenoids
extracted from the fruit of the Chinese herbal medicine Bruceae Fructus, with anti-inflammatory, anti-malarial,
anti-parasitic, and other pharmacological activities, and its anti-tumor activity is particularly significant.
Pharmacological studies have found that bruceine D can regulate various cellular physiological activities such as
proliferation, apoptosis, invasion, and migration of lung cancer, liver cancer, pancreatic cancer, intestinal
cancer, and other cancer cells by targeting different signaling pathways. Bruceine D can be used in combination
with other chemotherapeutic drugs to improve the sensitivity of tumor cells to chemotherapeutic drugs, thereby
reducing the adverse effect of chemotherapy. Clinical application practice has shown that Bruceae Fructus oil
emulsion injection containing bruceine D has significant advantages in the efficacy and safety of tumor treatment.
Although there are many studies on the antitumor pharmacological activity of bruceine D and its clinical efficacy
is significant, the specific antitumor molecular mechanism of bruceine D is still unclear, and there is a lack of
systematic review on the existing antitumor mechanism of bruceine D. Therefore, based on the research on
bruceine D in China and abroad in recent years, this paper reviewed the anti-tumor effect and related molecular
mechanisms of bruceine D from six aspects, namely, tumor cell proliferation, apoptosis, metastasis and
invasion, glucose metabolism process, autophagy, and chemotherapy sensitivity. This paper is expected to
provide a pharmacological basis and scientific reference for the antitumor drug development and clinical
application of bruceine D.
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Table 1 Anti-tumor activities of bruceine D

Jirgea 43 44 E VPR BL 43T SCHR
A MNNG/HOS, il 44 5 Cyclin D, | ,Cyclin-E | ,CDK2 | ,CDK4 | ,JAK2 | ,p-JAK2 | ,p-STAT3 | , [31]
MG-63.U-20S, SHP1 1
Saos-2 MR A2 N-cadherin | ,MMP-2 | ,MMP-9 |
143B HOS i A LC3B I | ,LC3B I 1 [67]
ER] HGC27 MKN45 i1 il 3 5 Linc01667 | ,miR-138-5p T ,CDK2 | ,CyclinE, | ,Cyclin E, | [19]
AL IT BRI C-PARP 1, cleaved Caspase-3 |
iR Huh7 .Hep3B A2 2 20 i 98 1 B-catenin | ,Jaggedl | ,Hesl | ,LEF1 | ,Survivin | ,c-Myc | , Cyclin D, | [48]
HepG2 .Huh7 0004t 5 A 34 ICAT | ,B-catenin | ,HIF-la | [63]
Hep3B A2 HE 20 i 9 1 miR-95 | ,CUGBP2 1 [50]
Jiti Jei A549 100 1 FZ-2 | ,Cyclin D, | ,c-Myc | , Survivin | ,B-catenin | ,LRP5/6 | ,Axin2 | , [18]
ABCG2 |
A549 2 3E 2 O Bel-2 | ,pro-Caspase-8 | ,pro-Caspase-3 | ,Bak 1 ,XIAP | ,Bax 1 ,ROS [37]
T ,PARP | ,Bcl-xL |
H460.A549 A2 3 20 0 g Bel-2 | ,Bax 1 ,p-JNK T ,PARP | ,Caspase-3 | ,cleaved Caspase-3 [38]
PC9 . H1975 A2 240 P 0 p-JNK | [47]
H1299 MEIT R FI422  E-cadherin T, N-cadherin | , Twist | ,Snail | ,B-catenin | , MMP7 | [54]
A549 NCI-H292 %5 [ W LC3II/1 1 ,Atg71 ,p62 [66]
LM MCF-7 MDA- {40 i 1= p-p38 MAPK 1, p-JNK T, NF-«xB | , Bid | , tBid T , pro-Caspase-3 | ,pro- [43]
MB-231 Caspase-8 | ,Bcl-xL | ,XIAP |
MDA-MB-231 T AT R F iR 28 Vimentin | , B-catenin | , E-cadherin T ,PI3K | ,p-Akt | [55]
MDA-MB-231 KR W) PI3K | , p-Akt] [60]
o i e Capan-2 A2 20 it 94 1 Bcl-2 | ,Caspase-9 1 ,Caspase-3 T [39]
PANC-1 A2 290 it 94 1 Bel2 | ,Caspase-3 T ,XIAP | ,Bak T ,Caspase-8 T ,Caspase-9 T ,p-NF-«kB p65 | , [44]
NF-«B | ,p-p38 MAPK 1 ,1kB-a T ,p-IkB-a |
Capan-2 A2 20 it 0 1 Bcl-2 | ,Caspase-3 1, Bak 1 ,Caspase-8 T ,Caspase-9 1, p38 MAPK 1 [45]
Capan-2 A7 U Caspase T ,p-JNK 1 [21]
Miapaca-2 . AT SR Nrf2 | , Caspase-3 | , Caspase-9 | , NQO1 | , AKRIBI10 | , Keapl | , [20]
Capan-2 HO-1] ,PARP | ,yGCSm |
SRR K562 PR IE 40 R T Cyto-c T ,PARP | ,p-Akt | ,p-ERK | ,Caspase-9 T ,Caspase-3 | [40]
25 i HT29 A2 E 40 it A T INK | ,p-INK T [46]
AWM Y79 A2 32 48 L 9 T miR-155 | ,Bcl-2 | ,Bax 1 ,Caspase-3 1 [51]
B 41 1 9
R SKOV3.,A2780  fbyr Utk cleaved Caspase-3 1 ,Bcl-2 | ,Bax | ,p-JNK T ,p-STAT3 | [22]
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