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Studies on the Anticancer Effect of Apigenin in KB Cell Xenograft Nude Mouse Model
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Apigenin (4, 5, 7-trihydroxyflavone), a common dietary flavonoid abundantly present in fruits and
vegetables, has shown remarkable anti-proliferative effects against various malignant cell lines. To ob-
serve the anti-proliferative effects, oral cavity cancer cell lines, 6x10° cells/well (96 well plate) of KB
oral cavity tumor cells were plated and 24 hr later treated with apigenin for one day, after which
MTT assay was performed. Apigenin induced cell death in a dose-dependent manner after incubation.
Cell viability was significantly decreased in the group treated with 100 pM apigenin for 24 hr (p<0.05)
compared to the control group. To assess apoptosis, the nuclei of KB cells were stained with DAPL
The presence of chromatin condensation in the apigenin treated cells was detected on a fluorescent
microscope (x200). We investigated the in vivo growth inhibitory effects of apigenin on oral cavity
cancer KB tumor xenograft subcutaneously implanted in male nude mice. Apigenin was administered
to mice by gavage at doses of 25 and 50 mg/kg/day in 0.2ml of PBS. Tumor volume was significantly
decreased in 25 and 50 mg/kg apigenin-administration groups compared to the control group. For
apoptosis analysis, TUNEL staining was performed. A significant increase in TUNEL positive cells
was found in the 25 mg/kg apigenin administration group compared to the non- apigenin admin-
istration group. Histopathological changes were not observed. These results indicate that apigenin in-
hibits oral cavity cancer cell growth through the induction of apoptosis.
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MTT assay
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DAPI staining

KB T4 4A E£FZ 12 well platec]l 4x10* cells/mlZ £F
3 3, 24717k Tt W A1) o KB A £ apige-
ning 125 1M, 25 M) S5 2 A2 she] 2447 ]kt T
PBSE ZAIZ~HA MA g o 4% paraformaldehydeE 1
ml/well 718t 102087 ¥ stk PBSE oAl A3

% PBSZ 108] 3] 38k DAPI stain 8- 500 ul/well % 2]38}
Aok HA & FAAM FFHn|FoZ FEASAH

LA
< PBSYl suspensionAl A W A A A|7te] 2197 AL
Edsgon, B9 £ EHZ_—rL( B
kg), L& (B0 mg/kg)® At Fofstlth.

N o
o T 4 Ho
e .8
rﬂ off
oo 8 i
i e
-(N r_\.L E
P
HCG =
Ho o
.t E
zi 32 _&
ﬂod RUNE
oz
_,z _tio FQL‘
e
Al IS
S
—{o riot S
> ox j B B3
o, \o_[[l (‘3‘—-{.}

fr rlo

o ot i o to Jo O

oz 2444 44T EEAS Fska o
e7huuo A Ao o
Bl AR ARE BUUE A0, g el
A L% RS TG A X
NP AYAY & ;

f
N

P
>
=
N
\I
=
z
oEL

~

Xenografts
KB 7743 5 53107 cells/200 1lE FE n}%ﬂq A
st HFeto TI2HS e %, 10&/"11 S 1 mm’ 27
AU T oA

st B
= Eal
LEN R ELE E%}%E}.

f

SAOIZ 57
A0 AR P2 v KB TALAEE 2% Aol

27} PHE QA YQES FEF & F apigening 3F

5 RIS F07I% F% FYAO| 2 T E vy e

ourAQl A # A %Xé’s} o SFel 2 S F

28](3}, &), 35 &< vernier calipers (Mitutoyo, Japan)Z 2

Qatglon, Aatd A4 T2 [(length+width)x0.5]0]t}.
s=F4

Apigenin ¥4 35 $ BE 1§59 v}
2 A $ BFEE S o)Esto OJQ/\}O} |
7H1F AALS o] &8t FAS AAsATh #4
= AHskA T

S AHsA 10% $4 =T 4 1597 2 A5G



]

N

ol
fd
2,
>
[
fd
o,
i
m o

9,
i
QA

Z 85, 95, 100% ethanol, xylenes
o F93 44 AR sy
hematoxylin & eosin @ TUNEL %4

2590

uet
e
i
fr
>
o ngi ot
a2

o
=
=
10
el
=]

¢
i

o
lo
fr

fd ol
M
ok
|
P
o

(<

He BaA GG FELAE AHESt] e
one-way ANOVA®] 0] ttest ©41S A8}
H gt Pgko] 0.05 Wuhd WS FAI3H L

thal skl

R
S ST )
o B orfr

ox PN m oix

-

fuose oy
ey

o
o,
3

Z I
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KB T3 EFE seeding 3 24417F FF W YAI7) o
apigening 6.25, 12.5, 25, 50, 100 uM¢] FE& 2447t Fet
At 2P A&AH o2 AT dojuhzd vl
&) apigenin 2o ME 125 iMO|MIEH 5= &=
N Eel gFo] AAEY Biste AEEC] F7HEE Ryt
(Fig. 1). ] A3}Z nlE 0.2 apigenin®] KB 774 Al 474
of A= G gotr7] 93 658 F= vk KB
BHAZFE oA & F 28] FRtolzg SHFAG
(Fig. 2). % F9= iz tjzat] #8225 mg/kg)ol
apigenin oA FH o2 A AT GHE FY F
8Y7E7HA B 277} apigenin T ST Ao]& Kol
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Fig. 1. Effect of apigenin on the cell viability in KB cells. KB
cells were treated with apigenin for 24 hr, and the cell
viability was determined by MTT assay as described in
Methods.
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Fig. 2. Effect of apigenin on the KB oral cavity tumor growth.
Mice were treated with apigenin for 3 weeks. Each value
was expressed as MeantSE of 5 mice.

%ottt Apigenin Folwol A 1197 o] FHE &0
mg/kg)T Btk AL 25 mg/kg)TolA T BE FUA
AAE Ueh7] AlAste], 22479 apigenin F7¢ ¥
A4 A &o] AL2(25 mg/kg) 36.95%, L& HF(50 mg/ke)
2045% 2 YERHATHTable 1). 7 ¥ FYFAS =43 4
7 #8325 mg/kg)-ol 18 F(50 mg/kg)w T} 21.09%
T FERAES A ATHTable 2).

MIZEXIZAR| ZE

Apigenin®] 72 HEFS1 KB cell| A M EAMS
EAE Yolr 7] 93] apigenin (24 hr)A 2] ¥ DAPI &
53k apoptosisE &H¢13} A th(Fig. 3). MTT assay 2 7o A
T AEH R Axo Aol Fadt Ad TS DAPI
UM E F& EA 02 apoptosise] T7H7F A E AT
Apigenin®] KB T3 YA EFA apoptosisE Y27 Th=
A& A F in vivo A= TUNEL E41-& 5319 apop-
tosisE 813 H U TH(Fig. 4). TUNELE A ol M=

3

-
. .
Ao
1=

inhibition

Table 2. Effect of apigenin on the tumor weight in the KB oral
cavity tumor

L Tumor Inhibited
Apigenin (mg/kg) weight (g) rate (%)
0 5 1.83
21131 25 5 0.92 49.82
50 5 1.31 28.73

Data are expressed as the percent relative to control.

Table. 1. Effect of apigenin on the tumor inhibition rate in KB oral cavity tumor

Apiceni K Pre-experiment Post-experiment Inhibited
pigenin (mg/ke) n Size (mm’) n Size (mm’) rate (%)
KB 0 5 938.46 5 6231.99
cell 25 5 729.50 5 3929.17 36.95
50 5 781.46 5 4957 41 2045

Data are expressed as the percent relative to control.
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rate$} &Y 3HAl A-&F(25 mg/kg)To] L& F(50 mg/kg)T
BT} apoptosise] W& o] o Bk

FEMalsE A2
;

Apigenin #] 4]

9o AL S FHLE IAEIF PAE R Wo] 9l

Ao NE BAZ BEHA e, AR o] 2
Felet vehte g4EQ dxAe #25 fAs
A TH(Fig. 5A, B, C). iZ3} apigenin A 4|9} A x2|
FhA o A% A U279 AFEA|S 2] apigenin

Az AFANME BRAN AHA S F2E FAG L
A THFig. 5D, E, F). TEF2A N ® 23 LA A

BN

¥0 2 o 30 kI AL

Fig. 3. Effect of apigenin on the chromatin condensation in KB cells. KB cells were treated with apigenin for 24 hr and stained

with DAPL

(A)

Fig. 4. Effect of apigenin in the apoptosis in KB oral cavity tumor. Nude mice were administrated with apigenin for 3 weeks.

0 mglkg 25 mg/kyg

Fig. 5. Histological observation of api-
genin treated to nude mice
(H&E). Nude mice were ad-
ministrated with apigenin for 3
weeks.
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FEg AAoltt. 2gste] WHO! o] ool gt A7t
AP e

Apigenine 4 &3 #del| de] Fxste 7P dubE <l
BEFS g2 540] Ha A AlEZb GAHE 9l
02 895 BoleH & FARA 284S THAE &elA
A sEdle dFe 77 douA GAZY AZAE TR

a7 WEol w5 R shAlolchis]

Apigenin®] AMEAF A& &<13}7] Hste] MIT assay
S YA APATol B2 CaSKi, Hela, CBA 5 35
79 AFAEY AEF apigening T3 FEE 24, 48,
72M3 FE ARG AR = 5 A AR YEHOR AX
ARS A S 20159 tH15]. MDA-MB-231 3¢ Al ¥
FAXE apigening HFS FEZ 247 T AR A7
FTE g ATAES A S AT & 9T
AME KB +Z LA ET apigening THF3 FE(6.25 M,
125 1M, 25 1M, 50 (1M, 100 pM)E 24 A7+ Fek 2 %3 JJr
125 iMel| M58 5= X0 R ATLS AdfS &
3t S th(Fig. 1).

658 T hg-2o) Hg MEZFA A549 cellol A apige-
ning 3 mg/kgS ¥ 5} EHZ;LJJr Hlust e W FF 4
A5 A TH14]. AL AEF MiaPaCa-2 cell S ©]4]
St 45-% BALB/c "}-229] apigenin 50 mg/kgS 35 &<t
FoIg AP ME izl vlste] TF 4 AAE HehH
RoH, gemcitabing W& 39S o apigenin T3 €
Hoh T A% AA7E A Bol lofuti13]. £ Aol A]
KB T3 A EFo) A apigenin 4373 oAl £32 el
Ah(Fig. 2).

KB 79| 250l A apigenin®] apoptosis &
ofi7] -?475‘}01 DAPI%“QQ -’Fﬁﬂa 737} TE EH

|
o rOl‘

ﬂl

m

HOH

X

%1 MDA-MB-231 CellE ] &l
25 mg/kg, 50 mg/kg * Ao 1 apoptosmr T &
2 37kke ASE YEE 1] & ATelME SEAte|=9]
374 AA &7} FY3HA apigenin 25 mg/kgl A apoptosis”t
o wol dojue Ae &l o ith(Fig. 4).
Apigenin 7| A] A WX e] Z475E B3]

3ol dutzo g EAo EAS UelE XAV 7
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apigenin A A3 o] 2252 #FelA 220
7 zto]lE HolA| gro} apigenino] FE w20 A 50
mg/kgZ7HA= Faf g 2oz ATEh(Fig. 5).
£ AdoAe 18%6E0 mg/kg) BT 48725 mg/kg)
M & o e r FF AFE AAse AR Ye
th(Fig. 2). Apigenine o8] =54 Fase] vt
44 e, B 239 KB 74 ATFANE gz
Hl8ke] apigenin AA|TolA FF 4G A7 FAFHORE
T4 a7 Yt 202 H-S W apigenin©] KB T
%
]

BYALZANE $F 442 e 202 Ardr,

O[l
l‘l

=
o] =i 20081 HF-(uHHS}r|ER)e] AYoR =
AT AdS ol FPH A (KRF-2008-331-
E00378)] 1], ool 7tA} =@Uch
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