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Review on Anti-tumor Activity of Propolis and its Mechanisms

ZHENG Yu-fei, WANG Kai,Hu Fu-liang "
College of Animal Science ,Zhejiang University , Hangzhou 310058 , China

Abstract ; Propolis is a resinous substance which is collected by bees from tree exudates primarily resins and mixed with
secretions of mandibular gland and wax gland. It has a complex chemical composition and extensive biological activities.
In this article,the researches about the anti-tumor activity of propolis from different geographic regions and their isola-
tions were summarized. Meanwhile , the anti-tumor mechanisms of propolis as inducing apoptosis, inhibiting cell prolifera-
tion and signal transduction pathway , anti-angiogenesis , anti-tumor metastasis and cancer prevention were also involved.
By summarizing these researches,we aimed to provide insights for the further studies in these areas and for translating
propolis to an effective anti-tumor drug.
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Table 1  The propolis and its components used in the different cell lines
SR Bl A A . B ES .
ﬂ%ﬂxﬁ'ﬁﬂ'ﬂj’i H L, AR Hiﬂ@."f B3t
Propolis extract or : Cell Lines
. English name . . Reference
its component used in studies

CPEEEHC (7)) Ethanolic extract ( Brazil) DU-145,PC-3 ,RC-58T/h/SA#4i [14]
IKIEY(+HH) Aqueous extract ( Turkey) T bt e BB 2 41 [19]
KR ( HA) Aqueous extract( Japan) S-180 [15]
CEHEEY) (b E FITEL P ) Ethanolic extract ( China and Brazil) CaCo2 ,HCT116 ,HT-29,SW480 [20]
LRI Ethanolic extract Hela [54]
CEERE) (28 e 1) Ethanolic extract ( Tunisia) HT-29,A549 ,HEp-2 ,RAW264.7,Vero [23]
SR (+HIL) Ethanolic extract ( Turkey) MCF-7 [17]
FH B B (R 2T ) Methanolic extract ( Portugal ) A498 [24]

HmREE Galangin BI6F10, A549 [357.036]

Wi iz %= Quercetin HepG2,LNCaP, A549 [32],[33],[34]
bR 22 AT AR, A A Quercetin, caffeic acid, chrysin, MOLT, JURKAT, HL 60 , RAJT, U937 [25]
naringenin , naringin
WEEEIR S (T E) Flavanol racemates and flavanol racemic mixture ( China) Hela [26]
fA Chrysin DU-145 [29]
B B DA () | vonoids, phenolic acid derivatives, ¢y 5 b6 pi6 11c AS49, Hela, HT-1080  [27]
glycerides (Mexico)

EZIREUY) (75 ) Extract and diterpenes ( Greece) HT-29 [39]

A549,1.5180,HeLa,NCTC clone 1929, (457 .[46]

WM ERR A 2, ik Caffeic acid phenethyl ester MI12. C3. F6,BxPC-3 ,PANC-1,SK-Hep1, [47]7 r48 J,

HepG2, Daoy, U937 ,MCF7 ,MDA231,C6
T AR 26-15 . 451798 colon cancer; A375 ; A B {6 2% human melanoma; A498 ;"5 i if1J&% renal cell carcinorma;A549 ; AFiiif& human lung
adenocarcinoma ; B16-BL6 ; /)N il 22 {5, Z 4l ifdJ2% mouse melanoma cells; B16-F10 : /)» B 22 5 2% 9 78 % mouse melanoma clone F1;BL6: 2 258 melano-
ma ; BxPC-3 ; A\ JBE/IRJ# 4 id human pancreatic cancer cell ;C6 : /)N RAFZ2 I T rat glioma ; CaCo2 : A5 1%9# human colon carcinoma; Daoy : A B2
EAMSE human medulloblastoma ; DBTRG-05MG ; A i Jit 5t 40 998 human glioblastoma ; DU-145; AFi# R human prostate cancer ; HCT8 ; A 451
J& human colon cancer ; HCT116; A 257 % human colon adenocarcinoma ; Hela: B #iflfJi human cervical adenocarcinoma ;HepG2 : A fTig HEp-2
human hepatocellular liver carcinoma ; HEp-2: A Mgk 40 i human laryngeal epidermoid carcinoma ; HL60 : 544740 il 1 15 40 ifd. promyelocytic
leukaemia cell ;HT-29 ; A %5 l£95 human colon adenocarcinoma ; HT-1080: A £F4E P98 human ? brosarcoma; JURKAT : AZ& T 40 (1 IfiL 5 leukae-
mic human T cell line ;LLC; §% 5, #ifilifE Lewis lung carcinoma ; LNCaP; A Fi%|JEHiijE human prostate adenocarcinoma ;LS 180 ; A %% % i J8 human
colonic adenocarcinoma ;M12. C3. F6 . /N, B 4 bk 9% murine B-cell lymphoma ; MCF-7 ; A ¥LARJ& human breast adenocarcinoma ; MDA 231 A¥
JI#J5 human breast adenocarcinoma ; MDR : £ 2Tt 25 4 i multidrug resistant cell ; MOLT: A\ B 4K 4 Jifd human malignant T-lymphoblastic cell ;
PANC-1 : A\ RS human pancreatic cancer ; PC-3; AFGH IR 40M human prostate cancer cell ;RAJI; A2 Burkitt #REVFEANMI R human Burkittur
lymphoma cell line ; RAW264. 7 . /)N B MUK 5% B 4D mouse leukaemic monocyte macrophage ; RC-58T/h/SA#4 ; &= s oL il It & 1 N\ HiT 1) g 9
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roblastoma ; SK-Hepl : IF 8 40 ifl hepatocellular carcinoma ; SW480 . A 4% [l ## human colon adenocarcinoma ;U937 : A [ IfiL 5 41 Jig bk B2 8 human
leukaemic monocyte lymphoma ; Vero: EYHLrAM% S [ Jz 40l kidney epithelial cells of the African green monkey.
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