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Baicalein Enhances Cisplatin Cytotoxicity via Increasing Gap Junction Intercellular
Communication in Cx32 Transfected HeLa cells

WANG Yi-wen', WANG Qin*, LI Guo-cheng', WU Jun-yan', TAO Liang**
(1. Pharmacy of Sun Yat-sen Memorial Hospital, Guangzhou 510120, China; 2. Zhongshan School of Medicine,
Sun Yat-Sen University, Guangzhou 510080, China)

Abstract; [Objective] This study investigated the effect of Baicalein on cisplatin cytotoxicity and the relationship between this
effect and the modulation of gap junction (GJ) function in Cx32 transfected HeLa cell line. [ Methods] SRB assay was used to examine
the effect of baicalein on cell viability. Parachute assay was used to investigate the effect of baicalein on GJ function. The effect of
baicalein on cisplatin cytotoxicity and the relationship of this effect and GJ function were assayed by standard colony-forming assay.
The expression of Cx32 was monitored by Western blotting. [ Results] Baicalein 24 h had no effect on cell viability below 100 wmol/L.
Baicalein 0.0125 ~ 0.1 pmol/L 4 h dose dependently increased dye spread through gap junction. Baicalein 0.1 wM increased GJ
function mostly at 4 h. Baicalein decreased clonogenic survival fraction at high cell density (GJ formed) induced by cisplatin.
Baicalein had no effect on cisplatin cytotoxicity at low-density cell cultures (no GJ formed) or using GJ inhibitor oleamide.
Doxycycline could induct connexin expression and GJ formation. At high cell density, non-Cx32 expression (no GJ formed) could
reduce the enhancement of cisplatin cytotoxicity induced by baicalein compared with Cx32 expression cells (GJ formed). In contrast,
at low cell density (no GJ formed no matter Cx expression or not), Cx expression change did not have this effect. Western blotting
results showed different concentration (0.0125-0.1) pmol/L of baicalein 4 h had no effect on Cx32 expression. Cx32 expression did
not change when treated with baicalein 0.1 wmol/L from 4 h to 24 h.  [Conclusion] Baicalein improved cisplatin cytotoxicity in
HelLa32 cells by improving GJ function in Hel.a32 cells. The improvement of GJ function in Hela32 cells by baicalein did not
accompany Cx32 expression change.
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Sigma—Aldrich); FHZ2}&% JF8H B (sulforhodamine
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1.4 FREFRIL Cx32 M Hela MRy EFRIEK

P YIRS E 238 Cx32 1Y Hela 401G 55T
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7-9 KA I E 5., 500 cells/mL(fR% )
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JHT Hela 32 4] 4 h J5 , FHVK¥2 1) PBS VE4H A 3
YR, I 2 240 L 20 e R 5 A A, FH) 4 ) R
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e AT HLUK A B, SRR A NC R b R LY
I, S% i Ne W54 /TBST, 25 EH 4] 30 min, $T HA
YU —Pt, HJE A 1:1 000,4 °C, FERIRFE K .
TBST Y, 5 min x 3 K, ZHUHFPL BT, W
FE R 1:2 000, ZE % & 30 min, TBST YEAR , 10 min
x3 X, Bio Imaging system (Gene Genius) X} & Ji i7F
TR R 37
1.9 SZitZFEAHE

S 4E SR SPSS 13.0 B FUEAT 0 Hr . P
Z AR R U AT ¢ K, U Z AR
BEEEGHAT ANOVA 438, 41 1A Fe 3R T LSD %,
P<0.05 N A G #E S, geiT IRk A Sigma
Plot 10.0 2,

2 % X

2.1 FEEEX Helal32 AL 7 I 8200

SRB Kl AN [ e i 8 %7 % (0.01 01,110,
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i), B A 2 A B2 5 0 HR A A A Sy 4 A 77
DL LA 7 % (cell viability ) 15 hy i i 25 % %
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Control ~ 0.01 0.1 1 10 100
Baicalein( p. mol/L)

1 EHZE%0.01-100 pmol/L (&K EE) 24 h X} HeLa
3240 B3 E A 5 M)
Fig.1 The effect of baicalein 0.01 ~ 100 pmol/L (final
concentration) 24 h on the cell viability in HeLa32 cell
The surviving fraction of HeLa 32 cell after treated with baicalein
0.01 ~ 100 pmol/L (final concentration) for 24 h. Columns, means +

S.D from 3 independent experiments. 1 )significantly different from

control, P < 0.05.
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2.2 EEEI HelLal32 A1 GJ LAERI BT
“UNEEEFP DS IR R L (Parachute Assay), 77
SN AE 1A [ HR BE  1 4 2R (0.0125,0.025,0.05
0.1 pmol/L, ZHRJE )4 h XT 4 G DIRE RN,
S5 IR A R AR A M b B 5 Hela32 4
JfLIEI4E B B T RE . AR I IE] 4 h, 35 AR R
0.1 pmol /L B, GJ IRESE 57 0.42 + 0.08(&] 2).,
J T HE A (0.1 wmol /L)X GJ 520 Y e At
J] , FAT T 5 #5525 (0.1 mol /L) AS[RIVE FH S ]
XTAML G Thaenysem . 45 R, WA K 0.1
wmol/L, 4 ~ 24 h N, Bl#E BRI SE K. | 58615 1% D AE
RIS , Bk VR FHEEE 4 h, P < 0.05(F&13)

Control Bai 0.0125 Bai 0.025

Bai 0.05 Bai 0.1

1.81
1.61 1)
1.4
1.2 T
1.0
0.8
0.61
0.4
0.2
0.0

Dye spread normalized to control

Contrel 0.0125  0.025 0.05 0.1
Baicalein{ p. molfL)

2 EZEZ0.0125 ~ 0.1 pumol/L 4 h Xf HeLa 32 ZHff
GIIhRERI AT
Fig.2 Effect of baicalein 0.0125 ~ 0.1 pmol/L 4h on dye
coupling through gap junction in HeLa 32 cell
The normalized enhancement of dye coupling through GJ by
baicalein 4 h (0.0125 pmol/L ~ 0.1 pmol/L final concentration).
Columns, means + S.D from nine experiments. 1)P < 0.05, significantly

different from control. magnification x 400

L g SRR, mAER RSO e L
ik Cx32 HeLa 45 A% 135 TRE .

CIE

Control

18
1.6 1 1)

141 T D
1.2
1.0
0.8
0.6
0.4
0.2 1
0.0

Dye spread normalized to control

DMSO 4 12 24
t/h

B3 #EFEE0.1 pumol/L 4 ~24 h %t HeLa 32 4p1 GJ
spAl
Fig.3 The effect of baicalein 0.1 pmol/L 4 ~ 24 h on dye
coupling through gap junction in HeLa 32 cell
The normalized enhancement of dye coupling through GJ by
baicalein 0.1 wmol/L during the course of 4 ~ 24 h. Columns, means
+ S.D from five experiments. 1)P < 0.05, significantly different from

control.magnification x 400

23 EEEXMIRAEARZSENZNES GJ B
XE

2.3.1 7% 7 oleamide %35 2~ & 42 & Hela32 GJ
P e oy em HeLa 40 MY 7 ) 45 T oleamide 50
pmol/L, 4 h, ¥4 2 0.1 pmol/L,4 h, fl oleamide
50 wmol/L B4 2 0.1 wmol/L 2L [FEMFE 4 h, 58
WBEIER 2 G A T B A ] 28 AL s 1 AR 1k
25 R A 4 Fros G M| 7] oleamide 50 pwmol /L
4 h §1ii HeLa32 GJ HIfig, FFEAKZE control 4111 0.45
+0.1, GJ #MHI5] oleamide50 wmol/L 4 h 5 HT A~
2 0.1 pmol/L,4 h Xf Hela32 GJ (345 /6, fdi
GJ DIREM 1.36 £ 0.13, FEMKZE control 41 0.67 +
0.19, 254275 :oleamide 50 wmol/L 4 h 7] 1) il
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Hela32 GJ Jifig, o] #0485 % Z X} HeLa32 GJ LIfE
AR AEFH

Control Oleamide

Bai+oleamide

1.6 1)
1.4 T
1.2
1.0 2)
087 1) I
0.61

0.4

021
0.0

Dye spread normalized to control

Contral  (Meamide Baicalein  Bai+olea

B4 Oleamide #EH EEE X HeLa32 411 GJ ThAEHIIE
BIEA
Fig.4 Oleamide counteracted the enhancement of the dye
coupling through gap junction in HeLa 32 cell induced by
baicalein

Oleamide 50 pmol/L, 4 h counteract the enhancement of baicalein

0.1 wM 4h on the dye coupling through GJ in Hela 32 cell. Columns,
means = S.D for three experiments.1 )P < 0.05, significantly different
from control; 2)P< 0.05, significantly different from baicalein group.

magnification x 400

232 wEEIRsmEREG YRR G 8
% % HIARE A, R4 KRS 04
(8 x 10° cells/mL %7, K557 48 h, 4l g Z 6] &
B B, A AR G) MR KR LA i 4n
2 (500 cells/mlL 38, 55 3% 48 h, 40 g 2 8] A 4%
fiilt, JTTIE L GI B9 Z644) o 76 LR AL H in A B4R
0.1 pmol/L B¢ # % & 0.1 umol/L oleamide 50
wmol/L JL[FIFE 3 h, JF A 0.5 wmol /L %A (£¢

WeBE) AFE T Th DU 20 M 42 7% 08 iR e AE K
il 40 M5 A R R Rl 200 5 28 X IR 1 1
o, BT G IR MBS FoR e %
H, BRI TSP MR 0.62 +0.02 2
0.36 + 0.07,, ARG FELH , ¥ % 2 GHIUE Y 240 A
BETEICA S, A OB E 2 S, SRR
BRI EEE S A A A O, TR
FPE oleamide FEAIK T - 28 FiUAL B ZE T4 11 20 Fd
B, AR TEIE R H 0.36 = 0.07 THE & 0.64
+0.06, FIEALTC W E M2 7 TR A, 54
UG 225 . S5 R4 7R . G W57 oleamide
AT DAFE T 5 26 I 240 i e g 3 AR H

1.2

1.01 M ]

1)

0.8 1 1)

0.6

1)2)

Surviving fraction

0.4 1

0.2

Control

Bai

Control
Cis+Bai+0lea

Cis+Bai+Olea

0.0

Vays
v

High density Low density

5 EXHEMIMAARSENEMEES GIHXER
Fig.5 The effect of baicalein on cisplatin cytotoxicity and
the relationship of this effect and GJ function in HeLa 32

cell

At high cell density (GJ formed), the cells were more sensitive to
cisplatin when preincubated with baicalein 0.1wmol/L 4h. At low cell
density (no GJ formed),  baicalein did not influence cisplatin
cytotoxicity. At high cell density (GJ formed), oleamide 50pmol/L 4h
counteracted the improvement of cisplatin cytotoxicity induced by
baicalein, while at low cell density (no GJ formed), oleamide did not
have this effect. Columns, means + S.D from 5 experiments. 1)P<
0.05, comparing with control,2)P < 0.05 compared with cisplatin

preincubated cells.

233 AR Cx32 KK x5 & K R 40 ta e 7
Mooy % (D Hela 32 40 il Cx32 % ik %
doxycycline P44 . HeLa Zfi Ml J& R I8 T N\ 0098 1
AT, A B ICNTETE Cx Rik S L 5]
DR E Rk Cx, LM EL SR e &
24 FRAME ARGk Cx32 1Y PBI JFkL, X Fh
BLAE A B F R 6~ 2 ik Cx32, — MO T,
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Cx32

Not induced Induced

6 ZTINZEITHE HeLa32 AR Cx32 IRIER GJ IR

Fig.6 Doxycycline induction of connexin expression and GJ formation

Doxycycline (1 pg/mL) induces Cx32 expression, as shown by Western blotting (A). Dye coupling through Cx32—derived gap junctions,as

shown by parachute dye coupling assay (B). Magnification x 400.

Cx32 ANFRik; FERIkNG, AIFEREFRE DA
doxycycline 55 Cx32 ik, ARUFFR AR YL Cx32
Y] HeLa 20, ] doxyeycline (1 pg/mL) 55 48 h
Ji, H Western blotting Fll parachute assay il &
HeLa 41 Cx32 192 A RN 0L G Uifig
(K 6), Western blot 25501 | KMl doxycycline A9
AITE Cx32 FEIKIA, JA doxyceycline (1 pg/
mlL) 55 48 h J5 , K:i 3] HeLa 40N 4 Cx32 &
Gk 38, [T, parachute assay 255 7
AN doxyeycline 1) HeLa 40 i WAT i GJ P24
B2 et i A doxyeyeline (1 pg/mL) 5
48 h Ji , HeLa 03 13 GJ 7= A2 5O B
PL g5 30 3R B, doxyeyeline ANAY AT 75 5 4% 4L 19
HeLa ZHfI1Y Cx32 K3k, 1M HAEEIE L2 REVERY
G, QAL Cx32 F T B 28 Sl I B A1 0 35
AISEI . AThOR R PH IR FEHE R AL, 43 3R )
doxycycline %7 54EES, R4 KA A0 40
(dox 55, Cx £ik, B XM GJ; JC dox 175
T, 70 Cx Eik, TTRMIE L G)) AR KRl & 1Y
ML (TCie dox 5 5%, Y TIE L G By 2554F) .
7E LRI I A B2 0.1 wmol /L AEF 3 h, J5
JMA 0.5 pmol /L WAF (£33 BE) A 1 hy P05 24
MR LR, A KRG i 5 4 KRRl &
AN Cx A I RIA N B R B s URARE P 1 52 0
BT HS GI KR, WK 7 Fis w5
JEA , Cx EAATRIA (T G IEAL) , AT LAREAR B 4>
RIGUR AN AE I, AN AR VE IR AR
0.36 + 0.07 FF= % 0.63 + 0.06,, IMi7EARE L, Cx

1.0 1
81
g I
g
B 67 I 1
£
i Y
B E ]
£ A I g T
W o = o E
@ £ @ <
2 2 he S =
= = =] P
=1 = o =]
- / / a =
0_0 T T / / T T

High density Low density

7 MECxHREZWESRILRITHT HeLa32 4
RS ER
Fig.7 Cx expression influenced the enhancement of
cisplatin cytotoxicity in HeLa cells transfected with Cx32
by baicalein
At high cell density (permissive for GJ formed), the cells treated
with doxycycline (GJ formed) were much more sensitive to cisplatin 0.5
pmol/L compared with doxycycline—untreated cells (no GJ formed). In
contrast, at low cell density (not permissive for GJ formed),
doxycycline did not have this effect. Columns, means £ S.D from 5
independent experiments. 1)P<0.05, comparing with doxycycline—

noninduced cells.

HR I8 5 A A5 ) B 25 2 0 U 7 240 P 2 17k
PIZH T E P22 5 SRR L B AR S A 4
MEEES GIIEA .,

2.4 EEEZ connexin 32 EARIKHIEIT
241 FRRRE#ZRZEF 4 h3Cx32 &G EAMY
B AL 8 x 10° cells/mL FA % & |2 mL/FL
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PR 6 ALk, 200 7 AR (0.0125 ~ 0.1
wmol/L) AJTEAZEWFH 4 h, Western blotting 1l
TE R connexin32 £ [ FIB LI, 48
THEE RN 8 i, B E 0.0125 ~ 0.1 pmol/L
4 h, %t Hel.a32 4ifI A Cx32 2 M F A EA 2 0 (P
>0.05),

0132_“-__

Baclin e — s o cmm—

- o=
=
L " L

Secanning density
normalized to control

2 e = 2 2
= I ER S

control  0.0125 0.025  0.05 0.1
Baicalein (p mol/L)

E 8§ #EZE%(0.0125 ~ 0.1 pmol/L)4 h Xf HeLa32 A
Cx32 EHRIEHFMT
Fig.8 The effect of baicalein (0.0125 ~ 0.1 pmol/L)4 h
on Cx32 expression in HeLa32 cells

The figure showed the scanning density normalized to control
induced by baicalein  (0.0125 ~ 0.1)umol/L 4 h in Hela32 cell as
shown by western blotting assay. Datas,means = S.D from three
independent experiments. P < 0.05 comparing with control were

considered significant.

242 # %% 0.1 umol/L R F 4k JA B Ja] F
Hela32 fm it Cx32 & & Ak 69w dIMILL 8 x
10° cells/mL F g% & 2 mL/fLEEM T 6 fLAk, T
PIFEA 2 0.1 pmol/L ¥ F 4 h,12 h 24 h, Western
blotting I %2 85 &~ 2 X M connexin32 4314
FIRT R R, Gitas RanE 9 i, #A%E 0.1
wmol/L, YEFINF[A] 4 ~ 24 h, X} HeLa32 4 it ()
Cx32 FFIFRIAEA =MW (P> 0.05)

PLEZERSER 3045 3R < 0.1 wmol/L, 4 h 3
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