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Effect of Combined Application of Casticin and EGCG in
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[ Abstract | Objective: To study the anti-proliferative and apoptotic effects of the combined application of
casticin (CAS) and ( — ) -Epigallocatechin gallate (EGCG) on A549 lung cancer cells. Method: A549 lung
adenocarcinoma cells were incubated, and those with the activity of at least 95% during logarithmic phase were
assayed. Next, the anti-proliferative effect of the combined application of CAS (0.5, 1, 5, 10, 15,
20 pmoL-L™") and EGCG (1, 5, 10, 15, 20, 25 wmoL-L ") on A549 cells was detected by sulforhodamine B
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(SRB) method. After that, the intracellular distribution of CAS and EGCG was observed under confocal laser
scanning microscope. Flow cytometry was used to detect the apoptosis of A549 lung cancer cells. Protein
expressions of B-cell lymphoma-2 (Bel-2) and Bcel-2 associated X protein ( Bax) in A549 cells were detected by
Western blot. Result: The inhibitory rates of these two drugs with different concentrations against A549 cells were
statistically different (P <0.05) at 24, 48 h. Additionally, the inhibitory rates of the combined application of
CAS + EGCG were significantly higher than the single application of CAS or EGCG with the same concentration
(P<0.05). When the cells were incubated for 24 hours after the treatment with 5 pmoL - L' CAS and
10 pmoL-L "' EGCG, the drugs showed an anti-proliferative effect on A549 cells with synergy. Moreover, at 48
hour after the treatment, the combined application of 0.5 wmoL+L™'CAS and 1 pmoL-L™" EGCG, 1 pmoL-L™'
CAS and 5 pmoL-L ' EGCG, 15 wmoL-L ™' CAS and 20 pmol.-L 'EGCG, as well as 20 pmolL-L "' CAS and
25 pmoL+L ™" EGCG showed an increased effect on the inhibitory rates on A549 adenocarcinoma cells. According
to the observation under laser confocal microscope, the number of the group of CAS (5 pmoL-L™") and EGCG
(10 wmoL-L™") entering A549 cells was obviously higher than the single application of CAS or EGCG with the
same concentration. Meanwhile, after the cells were treated for 24 h, the apoptotic rate of the combined application
of CAS and EGCG were obviously higher than that of the single application of CAS or EGCG with the same
concentration (P <0.05). The expressions of Bax protein of EGCG were obviously higher than that of the single
application of CAS or EGCG with the same concentration, while the expression of Bel-2 was lower than that of the
single application of CAS or EGCG with the same concentration (P <0.05). Conclusion: The inhibitory and
apoptotic effects of co-administrated with CAS and EGCG on A549 lung cancer cells were significantly enhanced
compared with those of the single administration, which may be related to Bcl-2 and Bax proteins.
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B R B b A M PR, M KGR AR
DMEMF12 35353 (& 10% 4 137 ,100 U-mL ™'
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48 h J5,5 CAS 1 EGCG HLH] 25 4 [k %%, 4% Wk B
CAS + EGCG K5 F 25 %) Jifs i e AS49 40 g 14 58 1)
T R T M E CAS 8 EGCG ¥ ¥ T 2 24
(P<0.05), CAS,EGCG,CAS + EGCG 7£ 24,48 h
BT AS49 241 f iy 41 ) 4 FH 34 B 2 v BE 0 T e
WK, KB CAS,EGCG . ] Jz CAS + EGCG H 24
%t AS49 46 o (% 410 0 22 5 A ) R v BE AR R, WL
£1,

%1 CAS,EGCG XI5 AS49 MR sE 30 I RGBS (% + 5,
n=3)
Table 1  Comparison of effect of CAS, EGCG on proliferation

inhibition rate of lung adenocarcinoma A549 cells(x +s,n =3)

W% 48 h if,0.5 pmoL+ L™ 'CAS 5 1 pmoL-L"™
EGCG, 1 pmoL-L 'CAS 5 5 umoL-L 'EGCG,
15 pmoL-L ™" CAS 5 20 pmoL - L' EGCG,
20 pmoL-L™'CAS 5 25 umol.- L 'EGCG B4 JH 24
Xl J 9 AS49 4 i) 4 B B ) A AR AR
5 wmoL-L™" CAS 5 10 pmol - L' EGCG,
10 wmoL-L~'CAS il 15 pmoL-L 'EGCG B4 124
Xif fili g JEs AS49 20 S Y 1 A AR 2R BT AE T
W2,

%®2 CAS 5 EGCG M Hfi B AS49 4RI Bk & 16 A
Table 2 Effect of combined application of CAS and EGCG on lung

adenocarcinoma A549 cells

v pE/ Wil 2/ % e i Q
a1 i | 313 |
pmoL- L 24 h 48 h /pmoL.-L 24 h 48 h
CAS 0.5 5.55=1.37 7.78 0. 14 0.5+1 116" 1037
1 6.90 =0. 42 13.02 +0. 56 145 Lot* 0.89*
5 18.10 +0.24 33.25+0. 13 5410 1 o4t 0.77 -
10 38.57 +0.41 56.19 +0.24 10+ 15 0.85 0.82-
15 52.30 +0. 14 67.45 +0. 15
15 +20 0.92°* 0.91°
20 65.32 0. 14 76. 84 0. 06
20 +25 0.92° 0.95°
EGCG 1 3.04 +0.16 5.00 +0. 86
Tt UMFAE AT + . AR~ S BRI
5 9.29 £0.24 15.40 +0.36
10 23.04 0. 08 35.71 £0.24 3.3 R[5 18 i i g A549 4 N/ 4i CAS
e 830,27 0048 20.24 FEGCG 2 R AS49 201 9 75 )5 3 22 3 A 16 240
20 58.46 +0.03 69.76 £0. 41 H@;FZEP’_% CAS,EGCG iﬁﬁé’jéﬁ*ﬁtlﬁ,CAS+EGCG
25 70. 80 +0. 04 80. 00 +0. 23 e —
CAS + . . ARG AS49 20 ML fY) 2% 20 22 0 8 8 dRc ik, R
. 0.5+1 10.24 +1.45" 12.97 +0. 12" o . , .
EGCG TE AS49 41 i A o A i e 2, BT IR 5 ) 24 ] 3
1+5 17.05 0. 03"% 23.26 +0.49"% -
) A549 diHExT 25 N AR . th T EGCG A & i
5+10 35.48 +0.24"% 44.21 £0. 14" . o s o e e e e o o
5 , 7R fig O 3 5 L OB R AT S 90
10 +15 58.02 £0.36" 67.76 +0.03" 2 I Dl i , )
5o meraoied sLsmanpwe A2 EFOGEIE. £ PLYEUR 5 24 L, e
20425 52 640.000% o0 4ss0ose  PTVHZEEALI PL g TGS VR, £ A oo 40 H A 4

T SR E CAS 44" P <0.05; 5 A # Ji¥ EGCC 41 M &
DpP<0.05(F3 ),

3.2 CAS 5 EGCG X} Jili it i AS49 20 Mg i 16k & 1E
B 3% 24 h BF, 0.5 pumoL - L™' CAS 5
1 wmol.-L 'EGCG,1 pmoL-L 'CAS 5 5 pmoL-L ™"
EGCG,15 pmol.- L' CAS 5 20 pmoL - L™ 'EGCG,
20 wmoL+L™'CAS 5 25 pmol.- L™'EGCG Bt M 24
Xt e AS49 AN L 1 1 B S R S AR T,
10 pmoL+L™'CAS 5 15 pmoL-L™'EGCG B & 2
XoF s i g AS49 AR i fY 1 AR ) R S A BUAE
5 pmoL+L " 'CAS 5 10 wmol-L ™ 'EGCG & JH 24
X il i 9 AS49 41 i rY 4 B ) A< 50 IR AR .
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Al ~DI1. CAS 41;A2 ~D2. EGCG 4] ;A3 ~D3. CAS + EGCG 4{;A. CAS
HEA AN G B (465 A2 O EGCG 9696 ) 3 B. PI(£044 ) 5 C. Hoechst
33258 (i) s D. A FIOL RN

E1 CAS,EGCG REBAEHAHABE A AP DR
(Hoechst33258/PI, x200)

Fig. 1 Distribution of CAS or EGCG alone and CAS + EGCG in
lung adenocarcinoma A549 cells under laser scanning confocal

microscopy ( Hoechst33258/PI, x200)

%3 CAS,EGCG REBARAMMRE AS49 HAEAT RN M
(x+s,n=3)
Table 3 Comparison of effect of CAS or EGCG alone and CAS +

EGCG on apoptosis rate of lung adenocarcinoma A549 cells(x + s,

n=3)
21 5 W B/ wmolL+ 1L ! T2/ %
CAS 0.5 6.40 0. 57
1 8.48 £0.24
5 9.96 +0.52
EGCG 1 7.54+0. 11
5 8.15 0. 10
10 11.01 £0. 35
CAS + EGCG 0.5+1 9.72 +0.15"%
145 14.84 £0. 17"
5+10 15.66 +0.67"%

Bol-2 (N S S 26 D2

Bax S s S 21 kDa
A B C D

A 254 ;B. CAS 41 ;C. EGCG 4 ;D. CAS + EGCGC 4

El 2 CAS,EGCG REBE BZIER THRE AS49 Wi f5 Bel-2
#1 Bax E A KTk

Fig.2 Electrophoresis of CAS or EGCG alone and CAS + EGCG

on A549 Bcl-2 and Bax protein expressions

#4 CAS,EGCG REBE RAZITIMRE AS49 45 Bel-2 70 Bax
EARIZEMNEMWM(x£s5,n=3)
Table 4 Effect of CAS or EGCG alone and CAS + EGCG on A549

Bcl-2 and Bax protein expressions(x +s,n=3)

2 53] WeBE/umol- L™ Bel-2/B-actin Bax/B-actin
= H - 0.98 =0.03 0.07 0. 002
CAS 5 0.87 +0.02 0.17 £0.01
EGCG 10 0.71 £0.02 0.15 £0.02
CAS + EGCG 5+10 0.59 +£0.05"%% 0.24 +0.01'>%

E: S5 AMALEP<0.01;5 CAS A HEY P <0.01; 5
EGCG 4l [t P <0.01,

T AT 259 it 2450 K B AR T, 150 45 i R SR B
T FARST S E R LR AR IT RORIE N BLAR . R 1Y
KA A M A AR TR T R s A ok, TR AR IR
e 240 B i 24 7 [) B2 IR T SN B B o 245 0 02 B
RIS ) — DI 3 JLAE E N A58 6 B, CAS %)
MM N AT UM b B NS
5 A BRI 1) 348 B AT B S A oV AELXGT T R 4 A ) 3
FETC R MBI AR /N L TR T CAS B Hiftb 259
JE T A v R A LT 52 1 B A R
AFF5E B CAS 41, EGCG 41 & CAS + EGCG
X AS49 UG A K B A MEIEN, Hh 5
PO 25 4R L B A ) 2 L B A% S 0 o i AS49
R IE TG T . BRA FHZ R 4 R b B, 2 2
3% 3% 2 24 h B, CAS (5 wmoL - L™") il EGCG
(10 wmoL-L™") B & FHZY X} AS49 40 Jifd fiY 3% 5 10 441
I O Rl G R AE ] o BOB IR AR BB AR
B4 FH 25 2H 38 CAS, EGCG 41 24 Wy ik A 41 Mo 1) %50 &
2 Hehy EZ kA $) A549 . i
L0 MR I & B0, 24 CAS 5 EGCG B4 H 2y at,
A0 M FOH R T R B R R A] BB J2 EGCG AR
RFES R TR, R T CAS X 40 MY T AR
CAS 5 EGCG Hk4 H125 J5 ] 3 5 fili B g AS49 2 Jfd
BRI T2 . A9 EGCG 175 5 il 7 40 i 08 7 (%
J K R EGCG 3 ik 41 ] 3% Al 1ok L2 3 -3 il ( PI3K) /
HE TS B (Aky) {5538 B P 9 Ak B 85 R 1k 2 72,
T Ak B 2 e 202 1) K A B R 25 11 K fifk i -3 ( Caspase-
3) il Bax, N Bel-2 35, S 241 N Bax/Bel-2
THE N &4 T % SA M T e ", wg
S HRIE , CAS 238 o 5 7 p21 Kk, [ Bax, i
b Caspase-3 , {7 4 }fi J& $91 45 i 7 G,/ M 1] ; CAS fE
T I, 0 i A AS49 40 iy 2R kA4 5 R R o7, il
Y HE PN Bax £ (IR RGN, 1M Bax A 11 % 4 A 4 T
EALHEAE T, 24 Bax 8 1 R IA B, Bax/Bel 2 3§ K,
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i k40 A 98 T dE bk, FE R IE T CAS + EGCG
T A FF 24 T 180 08 Bl B 98 AS49 41 A S 01 U TSR
FERl b ABESE E— 2 X CAS + EGCG 75 5 i 93 4
A T R IEAT T . Western blot £5 5 75,
5 254U [, CAS + EGCG BX 4 1 24 W] 14 38 Bax
Bk /b Bel-2 HEAMFEIL,
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