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Propolis is a resinous substance produced by honeybees, which they use to protect their hives.
Honeybees produce propolis by mixing exudates from the various trees and plants with saliva and
beeswax. It has been used since around 300 B.C. as a folk medicine to cure wounds. Propolis contains
many physiologically active components, such as flavonoids, phenolic compounds, and beeswax.
Because of its functional components, propolis has a wide spectrum of biological applications. The
compounds in propolis and its biological activity can vary according to the location of nectar source
and extraction method. Propolis is most commonly known for its anti-microorganism activity against
bacteria, viruses, and fungi. Artepillin C and caffeic acid phenethyl ester (CAPE) have been identified
as regulatory compounds that reduce inflammation and exert immunosuppressive reactions on T
lymphocytes. Through its anti-inflammatory activity, propolis exhibits anti-tumor activity, including
the inhibition of cancer cell proliferation, the blocking of tumor signaling cascades, and antiangio-
genesis. However, for the more apply of propolis its analysis of nectar source, identifying of propolis
compound, the molecular mechanism of propolis and the investigation of compounds synergistic ef-
fects are essential. In this study, we described the physiological activity of propolis isolated from

honeybees.
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Fig. 1. Chemical structures of some propolis compounds. Propolis is composed of a resinous compounds which contains 50% of
resin, 25~30% of wax, 10% of aromatic oils, 5% of pollen and other organic compounds. Approximately 300 compounds
have been identified from honeybees so far. Each component of their mixture shows biologically active. Especially flavonoid
structure containing 3-ring backbone (C6-C3-C6) shows a powerful anti-oxidative activity.

Table 1. Biological properties of propolis compounds

Propolis compound Biological properties References

Naringin Anti-inflammation, Antioxidant, Anticancer [89, 95, 116]

L-ascorbic acid Antioxidant [19]

Quercetin Antioxidant [85]

Chlorogenic acid Antioxidant, Antitumor [49, 74]

Chrysin HIV-inactivation, Anti-inflammation, Antioxidant, Anticancer [54, 55, 65, 111]

Gallic acid Antioxidant, Neuroprotective [1, 71]

Galangin Anticancer, Induce autophagy, Antioxidant [33, 108]

p-Coumaric acid Anti-inflammation, Antibacterial [8, 69]

Pinobanksin Antioxidant [4, 68]

Pinocembrin Anti-inflammation [91]

CAPE HIV suppression, Antioxidant, Anticancer [34, 104, 105]
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&3, FAAE BLT § Sl FAEAA st digte] T AT87]. Z2EY 2 FEEL chlorohexidined H] 2 3
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Bepd A x 2229 pinocembrin, CAPE, quercetin 1
2] 3 galangin®] FH3 A4t 2 T2 E A A 22
A%E BAT Atrt 2R 0] 5(FE galangin, querce-
tin, kaempferol, apigenin, pinobanksin, pinocembrin and pi-
nostrobin )7} FH% HI|4 ZE2EE 28 ¢EFE 58
T4 7 8 AR SHE BAAT 2 dETe A
& AG s W, s EE A FAT F
A HDLS| 3= %941, [DLY) 5A: wokoy). &, 22
Zese SAAY, U 2HE, HDL 2 LDLY ¢4 & 3
A A XPQEH*Pg deta, 3 A ooz o7l H e A
i AF A% Ees & F e Aog[37]

AT Aol ooty TR Y 2EPrs AR
EHEGE Y 237t 6 2 AR AAHNY. Bepd =
"—‘1 Bebd A4 aga é lJ 2 z2Eess AAYI
= o, THAS WH do] gad A0 Yegon £

Bepd A4 Jiiﬂ*d]/ﬂ Mg EARE Bt =%
£8 2+ MCP-1, INFg, IL-6, CD36 121 TGF-p$t 2

.m[

E

ﬂll

&1

I



690 8B 0tetg|X| 2021, Vol. 31. No. 7

< T35 ;Jr7§01| ddd F2 A4 mRNA 23S 7
& Ad hAeh Add T2EY 29 28 7]
A %9 0}1/}L ATP binding cassette subfamily A member
1 (ABCA1) $274 28& z48= A0H, ABCALY up-
regulation Z2E 27t F A4 AE 248 E sy
o N1Aolgte AL AAFAT23]. Tio 5ol 95td Bapd 3
A Jii?/l/\/] FE 52 THP-1 A Eo| A ABCA1 Z&
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YIS /AW, EFAoRE A5H 40 SRS AT 9
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AsEZ YA ZA B22 e 4 S 283 &84
g A A 28y 453 22 weo] dojd ¢
LEEE NOZF A H tha B 4o whgstd 4433
2EH 2y sy 2Ef 27t fREn. Be] B
A Z2EY2E FARNE A5, FolshA &2 Al v
NO ¥ nitric oxide syntase (NOS)9] Hd 4|7} 7434t
[37]. &, =2 Ze 20 3 2 WA EE HEsta AF
e A BY Z2EL FEF 2 Raw2ed7
A A A INOSS| RS FaA 74, INOS £ 24 &
AA dA s NO A& A7, 103]. o] A S 58
g of, FE=3F NO Aitel ofaf) Ada 45 Aol &S
7] o ZREY~ FZFE NO YA A 9A A8+
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YEHFTH70]. &, Aol g 22 Ee] 20 IR F3H
of M2 HA9 AELA 7lsAH AFHE YT Aot o]
ol FBe AFAEe] WY By 2 T2 EZAE A2
& FEH AEANFOEN 22 2L BT F
Z3dch A7 AP T2 Zero WY 24 28|
gk A7 el F A

19919 Dimov 5& WY A mdoAx AF o TZEF

25 F9q3}9 cyclophosphamide &35 WA st FE9| A
To] oMl wE AL, ol ZEEY2T A
€ 2SN ‘?io—ﬂ."é% ZAFGaL A A AT30]. =

g 2 Z g 27} interleukin-la (IL-1a), tumor necrosis fac-

tor-a (TNF-q)¢ 22 Ao E7HS A& ASTE &lstad
078 Z2Ee 29 tAAEZ 243 7]Ho] F9H o F,
Z2EY2e NO A4 A did A7 2EHA
Lipopolysaccharide (LPS)Z A=< & tj4 A Z o 4] NO A
Aol A F7HEAL, TREYLE FAY A3 NO B4 S
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°§%‘ Zrael Wg FEg 237 vegde Aot iy
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ZeEese] 993 HEE ® sy G gz 9
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blood mononuclear cells (PBMC)9} AAIE T cells® DNA
FA = AotA A, of IS T2EY2Y HE F
CAPE, quercetin 18] 1 hesperidin®ll ©J3} w7} €& ¥t
= t2Eeae AR L2, L2, L3 18] IL-10 A4He
A g 9, T regulatory cellsdll 9| transforming growth
factor (TGF)-1¢] A4 & T2 Z2) 2 37 wjoke PBMCS}
T AZAA F7kskAth TGF-13 IL-10 T regulatory cellse]
A A A HEH, Z2EY 2T} Ao EAY S 249
S Mz RS 2y, ofrlde 22 Y
T ALo] Boastes A ST B 22 Ee 2 9
e &
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Z 4349 mitogen-activated protein kinase (MAPK)2| A5
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& ATdAE ST FE 4R Z2EY2I A TF
& ZAslEd, Z2EYA oj=g

W EAsts EgtE e
galangin®] in vitrodl A FHF Mz FEE Alst,
apoptosisE 3t 4345 HYTH11]. 1 940115 Demir
< HY EE% 25 o] &% AP A endoplasmic retic-
T HYA LA A 54, AE

AE 3 caspase B S RS BAFUL, o2 Q&) 2=
Zg27t HAE 4 A< AAT F A< HeEhh AT
2 v - oA & o ZrEaTt ATH

2~

fru

Jo ul

T o

e oﬁ
o

=H b2 RdollA, 35 Z2Eere HY
g7 &3E E3ety Ad Hakst H}*% FENF 2N
RGeS H2ET ¢ A0 1Y nFHe Fg ==
29 ade =] . Bepd =2 %ﬂiﬂ T fr
2 kAl diethylnitrosamine (DEN)ol =23 -’F]Oﬂ /‘1% s

B35 a3 A Z3vhel. T HE
DENO.Z {33 Ihgo] e dFois L= %ﬂé"

chrysin 489 FFo=E & AA- 9 59 7|7 4% AL
2 Yo, 58], 9l AgoA & o Z2ZYrE FE
S RS ETFHA 93, BE JEEO EFFH AL T
o= ol digt 237 YeYA ¥& £E St 28y
Z2EY 2 Yo EAlste NE 22 A8 & 3948 ¢
F e Aoy, gt T2E 2 4 RS Ui A
A AT A% BE Aol EFdE Z2EY 2o AT A3
o tj3] 4153

A2 davt Ao
gl2o F2 A& F9 sty artepillin C=

Y ¢ AT AdE T3 tumor xenografte] S A

Journal of Life Science 2021, Vol. 31. No.7 691

& & olota R EAH75]. B3 o] A3t CAPE 91611*1
=2 7 3t CAPE/} $57& wAdE Z2Eex
AH-8-3tH neurofibromatosis (NF) 1 & A8-& A 4 ¢ 2

2% HY s FEstATH28]. 18Y CAPES] 2
TEACE & of ATl E CAPES &3AZ + 3
B ¢ AdS P FAE AEegTh o] A =
Y29 A2 e =2 R AR VeH A5 E
HE ujstes Aot

ol thg Z2Eg29 ® OE
angiogenesis|t}. Betd L2 Z
formation assayoll Al 4214 de] 71]
g H o2 o] # 3 &3E F2 ERK1/29] wE
FHE 343 W3 A2 apoptosisE FrEFOZH o] F
o xintel]. =7 o #-gol Z2E 29 artepillin Col s
ojFof L WY & A& vascular endothelial
growth factor (VEGF)Z %% human umbilical vein endo-
thelial cells (HUVEC)®] £ &3 o] 5ol th3t A5 2333

2

nl

SHE
2 %%

[r o=
i
fu

o]
A3

cH[18, 47], 21 &L ZEAY Y FH9 Y= ZZEZY 2V}
VEGFel 93 HUVECY 243 0|5 JATS vy, ¥
9] 33 CAPEE £2te JAFE &gt o4 OS_?L

ol A= CAPE9 angiogenesisell T3 ¥ 32 4 A A °L9}X]
o oE Y zeEYat dTHAe A

z2E29 T3¢ e T HHEE TFee Ho“ﬂ
ool o %ﬂ"ﬂig E ]“ H 237 the A7 id.

N

genitor /%]/H =2 xé;g %.g] ot Z7|NE EXS ,]}.x%
L2 Agjste AL2 dEgon, & 7142 ZMH
722 ZTH0L e ol F A& A o 27 M Eo % =
2E 20 G e A7 AEHA oY oMHAE in
3 ‘—*}011, & E71AE

A3 in vivod

AF7F Zastt

S AEA S N AAE, WA E, d9AE O
g o] FofA gith o]gA FAHE FH L FTUY
T4¢ F&o|t}. Thalidomyde$} vincristine>

flo

T4 L5k

Aot FEHAA FAAH, o] 5L FU vA &7
st 715 % 7HA A T ol 5 SA o] A A&ty
o A ZA S 75 B AEATH38, 106]. ZEEE 2
AE F CAPEE MMP-29} MMP-9¢] @& S ¢h4 3] o4 g
.24 Q7 M E(SKHepl)d F23 A 54 B
Hog AAste AL R Yegtth o] #A A CAPEY A4
o] NF-xB9| A& A& AA ¢ #AHJTtT AN s TH63].
AT Y8 OFS B 54 22 EY2d A frd e
eSS 2ASE F A

45 3dE0| glucose trans-



692 8B 0tetg|X| 2021, Vol. 31. No. 7

porter-1, hexokinase-2 18] 1. VEGF-A$} -2 HIF-1a$} HIF- A& FusiA A3 A 22 A+ 73#% 716ke.
1 downstream A A9 @& A JA = A& FA¥A Z st} AA Fol O T2 2o AFes ZEEYL
TH42]. o] A7 A 7led A5HY FTo] ATH A= o= Ao o AREY & FEHY &g 4{2 k2] 4
& HAE B 4 FE WAREE AT & Qe MR 5949 S % ZeEex NE AR S i AF
< A8t o FASHE Aok 22 o] H 3 7]1s A8 A ol del £H3
HA AF 71€H AT 99 A2 A Totd ¢l gQlsjof & AL AitE e ZEEE 2 A o] ojudt FF
g A 5A Y 2¢E vt et 7|E dERd & o2 FA4HA EA BE EF 2 £ Z2EEx A
o3t g s anolu wAbd gl g B on) 2o 7 AE A A AFTE o] Foj Aok & Aol
2 22 &2 7teA S gdstE e A7 S48k 8l
YR AFNA HE o] & invivo ATFNAH Z2EY 2 FF a4 2
EE o848 44 Ao &35 &<k Padmavathi 5&
DMBAZ =¥ 4% T4 FE o] &3le] Z2EFex 33 o] st At FAA AEFHoE Hold 754
£ paclitaxel & FA o Aejsted B35 < 0}91‘3} olE AHE BoAFE ZRELAE YA E, 99 24 182
& AYHA @& 2T, pacitaxel = A 1F £ g 27 22 A A o)Yd& g 71548 &
2 F2E 95 A 1§ 1932 Miiﬂ’\ Z% J/}pach- A7 AAHDL Ak webA A A3V AF 9RER
taxel S 37 ?41“4 & IFE A, 7 7HAE S AEHT Yt ZEEYA R o Ax Y F2 53
A 1FAA 7HE 2 T FAV SHEAS SUst O Q&) ey A& G35 Fig 201 2%t &
AEHAA HAg F7ef thgk Aoyl

Arhs4l. & L) U £ ol AL B4 oA B 3 A2 22 H9}
A

9 ZaN7E H ZEE 27 A7) 9lgo] ZAEH ST o] #Alo] FoAHA ZEE 2 JHA7F FUHH I 9t
T84 dEolE o} S Hjd 2 EE X FEEY SR Jel @t T2EY2E TR TR 758 AFE
0] E7} in vivo 9ol A Ehrlich ascites carcinomadl| A % Wreo] BujE 1 Qo ofANA R V|x ATE B ZE
o tig irinotecan?] FA T FIFE FX FOoHA, FFH E929 A& 71d 9 AETH A= A dsE A
ol g, 7+ g A% A2 Eﬂd irinotecan®] F4& 74 o] BA ¥th. 53] =W wgt A8 F Jle 54l 2
ANFlE Ao YelytHs3]. £ t& dFd ostd H & = Ae Z2EE 2 EFL E22 A5YATE H & HYE
F o] A tamoxifen® & o7 H 7} =40 te ZEEe 27t g%d & de AHE AL vk 28 22 E 29 )
B3 §3&5 Jehf 1 9SS AlAI T Tamoxifen 5o 108 HARELS A O A=TH &848 7HA7] g o]
Ho| CAPEES #A e d A3, tamoxifen® & oF7] 5 & 2t = ol g ASHA dFE T3 BEF 7S ok &

Chrysin Quercetin Pinocembrin Galangin

Inhibition of
Antibacterial \ *"S'08¢nesIS Induction of
& Antivirus apoptosis

Modulation of

Regulation of
cell signaling Modoleton of oxidative stress

Immune

Fig. 2. Major biological properties of propolis.
Propolis consists of flavonoids, phe-

* Anticancer . nolic compounds and vitamins exhibits
:i?g;;;;ﬁtg“latmn various physiological roles in human
body, such as anti-bacterial, anti-infla-

e Antimicroorganism . .
e Cardiovascular protective mmation and anti-cancer.
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