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Effect of Bergapten on Apoptosis of HepG2 and
Hep3B Cells Through PI3K/Akt Pathway
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[ Abstract | Objective; To investigate the effect of bergapten on the apoptosis of HepG2 and Hep3B cells
through phosphatidylinositol 3 kinase ( PI3K) /protein kinase B ( Akt) pathway. Method: Bergamot (5, 50,
200 pmol-L ") groups and blank group were set up. The effect of bergapten at different concentrations on
proliferation of HepG2 and Hep3B cells for 24, 48 h were detected by thiazolyl blue (MTT) assay. Apoptosis was
detected by Annexin V-FITC/propidium iodide double staining. Quantitative real-time fluorescence reverse
transcriptional polymerase chain reaction ( Real-time PCR) and Western blot assay were used to detect relevant
mRNA and proteins expressions. The clone formation rate and the effect of HepG2 and Hep3B cells in each group

were evaluated by plate cell clone formation. Result; MTT assay showed that bergapten could significantly inhibit
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the proliferation activity of HepG2 and Hep3B cells in a time-dependent manner. Flow cytometry analysis showed
that bergapten in 200 pmol+L ™' concentration groups had significant pro-apoptotic effect on HepG2 and Hep3B
cells after 48 h (P <0.05). Western blot results showed that bergamolactone could up-regulate the protein
expressions of Caspase-3, Caspase-8 (P <0.05), and down-regulate protein expressions of B-lymphocytoma-2
(Bel-2), PI3K (P <0.05). Real-time PCR results showed that mRNA expressions of PI3K and Akt were
decreased (P <0.05). The results of plate cell clone formation experiment showed that with the increase of the
concentration of bergamolide, the cell clone formation rate of each group showed a decreasing trend, particularly in

200 wmol-L ™" concentration group (P <0.05). Conclusion: Bergapten can inhibit the proliferation of HepG2 and

Hep3B cells, which may be induced through the PI3K/ Akt signaling pathway.
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200 mol - L™ " T At Py R 55 55 4L U8 T2 R Y . 1 T (P<0.05) L3 4,

®1 HFMHABEI HepG2 71 Hep3B MM HMA (2 5,0 =4)

Table 1 Effect of bergamotide on HepG2 and Hep3B cells proliferation inhibition rate(x +s,n =4) %
Hep3B HepG2
25 5 i BF / jumol - L ™!
24 h 48 h 24 h 48 h
b T A PN TR 5 2.11+1.31Y 3.72 =1. 62" 0.72 +0.29" 1.02 +0.87"
20 16.32 £0.73" 18.23 =0. 72" 4.99 +0.21" 8.58 +0.53"
40 25.62 £0.92" 28.94 0. 43" 12.94 £0.41" 15.49 0. 18"
50 27.31 0. 68" 32.82 0. 47" 13.81 0. 38" 16. 14 =0. 52"
60 29.86 0. 87" 34.23 £0.21" 15.50 0. 34" 17.98 +0. 18"
80 34.43 £0. 12" 40.17 £0.13" 19.27 £0.79" 27.32 £0. 19"
100 42.78 £0.31" 48.72 0. 89" 23.90 £0.96" 31.82 0. 52"
120 47.72 £0.31" 51.89 £0.51" 25.87 £0.92" 34.72 £0.13"
140 49.33 £0.71" 54.72 +0. 63" 30.31 £0.29" 37.98 £0. 28"
160 53.32 £0.13" 58.78 £0. 46" 32.74 £0.27" 40.21 =0. 86"
180 56.32 £0. 14" 62.12 £0.39" 35.58 £0.33" 46.32 +0. 94"
200 58.93 £0.23" 70.18 +0. 63" 38.36 0. 54" 53.98 £0. 41"

T2 AR % 05 525 (A AR P <0.05(F 2 ~4 ) .

o R - o I
| remm—

Bcl-2 26 kDa Bel-2
T — — — e 2R

- T

CaSPaSse-8 e — — — 3 kD2 Csspase-8 -'- fkia
o — —
Akt A 60 kDa 60 kDa

AKL o a— —

I

fB-actin 42kDa
A B c D

18 kDa

Caspase-3 =

p-actin 42 kDa
A B C D

A ZS 4B ~D. B F RN ES 5,50,200wmol - L~ 40 (& 2,3 [d])

E 1 HepG2 ZH il Bax, Caspase-3, Caspase-8,Bcl-2,PI3K #1 Akt &
B ik

Fig.1  Electrophoresis of Bax, Caspase-3, Caspase-8, Bcl-2, PI3K
and Akt protein of HepG2

& 2 Hep3B 44 ffl Bax, Caspase-3, Caspase-8,Bcl-2, PI3K, Akt 8
53

Fig.2  Electrophoresis of Bax, Caspase-3, Caspase-8, Bcl-2, PI3K
and Akt protein of Hep3B

K2 HFHABEEX HepG2 4 i1 Bax, Caspase-3, Caspase-8,Bcl-2 ,PI3K , Akt EF RIEM I (2 +s,n=3)
Table 2 Effect of bergamotide on expressions of Bax, Caspase-3, Caspase-8,Bcl-2,PI3K, Akt protein of HepG2(x +s,n=3)

1B #eJE/pmol- L' Caspase-3/B-actin  Caspase-8/B-actin Bax/B-actin Bel-2/B-actin PI3K/B-actin Akt/B-actin
25 11 - 0.38 +0. 04 0.43 0. 13 0.05 +0. 01 1.17 0. 06 1.25 +0.02 1.06 +0. 06
RN 5 0.58 £0.02" 0.70 0. 09" 0.33+0.13 0.91 +0. 14" 1.00 =0.01" 0.80 +0. 10
50 0.69 +0. 18" 0.79 0. 04" 0.70 0. 05 0.81 +0.17" 0.43 +0.08" 0.64 +0.09

200 0.86 £0.03" 0.87 +0. 02" 0.81 +£0.09" 0.57 £0.07" 0.11 £0.03" 0.22 £0.03"

3.4 W FHPIEEXS HepG2 il Hep3B A MI4- 2040 200 wmol-L~" ) ZH 2 il 5 [ T2 it % 34 B 8l 2> (P <
SCRERME M S5 A R, B F AN NER (5,50, 0.05), HERFIERARMEIME. WK 3,% S,
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£3 HEFHAE T Hep3B 408 1 Bax, Caspase-3, Caspase-8,Bcl-2 ,PI3K , Akt EH RIEWIZM (x +5,n=3)
Table 3 Effect of bergamotide on expressions of Bax, Caspase-3,Caspase-8,Bcl-2,PI3K, Akt protein of Hep3B(x +s5,n=3)
w9 e Caspase-3 Caspase-8 Bax Bel-2 PI3K Akt
- /pmol-L 7" /B-actin /B-actin /B-actin /B-actin /B-actin /B-actin
= H - 0.36 +0.03 0.32+0.11 0.09 +0.02 1.26 £0. 05 1.25 +0.02 1.06 +0. 06
b HH N TR 5 0.55 +0.06" 0. 64 £0.08" 0.47 +0.07" 0.81 +0.11" 1.00 £0.01" 0.86 +0. 10"
50 0.76 £0.09" 0.73 £0.07" 0.69 £0.03" 0.82 +0. 12" 0.47 +0.08" 0.63 +0.09"
200 0.92 0. 02" 0.93 +0.01" 0.86 +0.04" 0.51 £0.07" 0.18 =0.03" 0.21 £0.03"

x4 HBFMABEEX HepG2 0 Hep3 MR THH M (1 £5,n=3)
Table 4 Effect of bergamotide on apoptosis of HepG2 and Hep3B

xS BFHABEMAMTEMAENZW(x+s,n=3)

Table 5  Effect of bergamotide on clone formation rate of each

(x+s,n=3) % group(x +s,n=3) %
253 e )i/ mol + L ™! Hep3B HepG2 20 51 e B/ wmol - 1, ™! Hep3B HepG2
#H - 3.2+0.83 3.1£0.71 RSB 5 71,54 £1.32" 78.34 +3. 14"
b F 4 PR 5 7.3 +1.20" 5.8+0.97" 50 4424 +3.270 52,83 21,581
50 17.7 0. 72" 13.2+1.01"7
200 9.92 +3.02" 16.06 +6.12"
200 32.8+0.97"  26.4+0.76"
Wik A IR R 100%
3.5 i F A NS X HepG2 1 Hep3B 41 il PI3K,
HeG2 Akt mRNA X RAEW W S5 i, M
F-HPITE (5,50,200 pwmol - L") 41 4 g PI3K, Akt
mRNA FA B T (P <0.05), LK 6,
Hep3B

B3 TiREEMMLEENESAEBTERLRE
Fig. 3 Clone formation ability of each group by plate clone

foemation experiment

F6 HFHABEINEHE mRNA HXREEHHM(x+5,n=3)

4 itig

HFREZE h BE o B T RO Bk R R
axt BRI, R SO LR B T B ARR
Aok, BB P A, B A P 2 A I T R AR A
A BT B P R AT T R P SR T R,

Table 6 Effect of bergamotide on relative mRNA expressions of each group(x £s,n=3)

Hep3B HepG2
215 W’E/umol-L‘l
PI3K Akt PI3K Akt
25 - 1. 112 £0. 043 1.050 +0. 028 1.210 £0. 042 1.237 £0.014
b A P i 5 1.001 0. 042" 1.003 £0. 027" 1.107 £0. 032" 1.039 £0. 029"
50 0.783 £0.029" 0.873 £0. 034" 0. 835 £0. 043" 0.813 £0. 023"
200 0.436 £0.013" 0.513 £0. 044" 0.725 £0. 024" 0.663 £0.017"

BATPLR G B9 A FHRCR , A [ /Y 28 B 1
B Tz e,

AW ST 5 MTT B 3% 3 B 6 T A P 1 X T
58 40 AT BT A A o 4 R, T O T A A v R
T B SE 86 A1 Annexin V-FITC/PI X 4L ¥ 0 i — & 56
UE, I FLRT LAAS 2 Hep3 B 4t i X o A P i o Jon 5
JB%; Western blot £l £ & M 19 484k, & B PI3K, Akt
HF AR RIA & TR PCR B AR A Il HepG2 Al

Hep3B 4fi ffi ' PI3K , Akt mRNA AH %} 35 &8, 45 32
B4 P PI3K , Akt mRNA %t 36 1k R FE I

S WO 19 PI3K/ Akt {5 5 38 #% 7E IR {5 5 1%
S PR E AN . A UPHGE B PIBK
AT DL 5 1 245 1 ik 988 20 i X Ak T 24 W R fURR
Akt 78 PI3K {5 5% TPl SRR, Fovb Ak () %
PR Ak AT L BE A 2506 b 2 A5 5 i &, Hor Bel-2/
Bax i P& & 11 76 40 0 0A T b R AR 4l 4 Y
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RS H 4 5 A B TR P IR T LA I PIBK AN
Akt K, i i T Bel-2 3 H BRI, fe fif T Bax
HHMRIL, TR, 0T A EE T L PI3K/Akt
{5 3 5 5 AT 40 HepG2 Al Hep3B i 72119
PLH

5 L, B A P TS AE A 410 AT 200 B P 39 5
VSR T AR HIPLHI AT BE 2 40 ] PI3K/ Art {5 538
TG A 5 o DRI 00l A DAY T AT R R — b
X 40 R 36 9T B A AR A B VR TE R AR T
258, Sl PR L3R 7 T 40 e 4R 1 — 5 A SE IR AR R
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