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Radioprotective effects of fructose on irradiation induced apoptosis

in AHH-1 cells
WANG Xiaoyan' ,DONG Zhi',LU Xiaoqin®
(1. Laboratory of Biochemistry and Molecular Pharmacology ,College of Pharmacy ,Chongging Medical
University;2. Department of Pharmacology ,the Ninth Hospital of Chongqing)

[ Abstract]Objective ; To investigate radioprotective effects of fructose on irradiated lymphocytoblast AHH-1 and to discover the possi—
ble mechanisms. Methods : Lymphocytoblasts were pretreated for 12 h before radiation with different concentrations of fructose and
then were exposed to 4 Gy ®Coy ray radiation to induce cell apoptosis. Cell survival rate was counted by MTS assay and cell apoptosis
rate was detected by Annexin V/PI. Changes in mRNA expressions of Caspase—9,Bax,Bcl-2 were investigated by RT-PCR and
changes in protein expressions of Caspase—9,Bax,Bcl-2 were analyzed by Western blot. Results ; Irradiation increased cell death and
cell survival rate was 78% afier irradiation, significantly lower compared with that before irradiation (P<0.05). If fructose was added
before irradiation, cell survival rate was increased in a concentration dependent manner after irradiation (P<0.05). mRNA and proteins
expressions of Caspase—9 and Bax were significantly decreased and mRNA expressions of Bel-2 were increased ;apotososis related
indexes were improved. Conclusions ; Fructose exerts radioprotective effects on irradiation induced apoptosis in AHH-1 cells and its
inhibition on cell apoptosis is in a concentration dependent manner.
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FREUAR & SDS-PAGE HERAC Tl & M ECL iR A
RSN T /NRBITN Bel-2 Bax Hl Caspase—-9 HUANE FH
SE[H Santa Cruz 227, “ PP L EEPT R H b 5t
THBLAR S R R (A R R AR S RS AR )
1.2 RB7%

1.2.1 AHH-1 45 K aniss 3T RPMIT640(5 10%
FBS,100 U/ml 3 & F1 100 U/ml §5 % & ),37 °C.5%CO0,
H,2~3 d i, OB KA AR 7555

1.2.2 MTS IR AHMAETE 2 A X BRI 20,
F2(1~2) x 10° ~/ml 2280 % 96 FLAR T, AL 200 wl, B 37 °C.,
5%CO, AR M A IETR, BRUBET 12 h AR [FH B2
B A 5 EFL,4.0 Gy “Coy B4R 1 PE IR ST, [FI
BB IEHEH (A); AT (B) ; FESTHEHE 0.001 wmol/L(C,) ; I8
SAUE 0.010 pmol/L(C,) ; RS AR 0.100 pmol/L(Cs), MR
J5 24 h LA MTS, fIA MTS 4 h BRI A g o 15

1.2.3  Annexin V-FITC/PI I TR BOW£AE K30 48
L, 5 % 10° A~/ml HeFh PR, URTRT 12 ho i AR HE,
B2 3 MR AL, 4.0 Gy “Coy FTL RSS2 L1140 T
37 C.5%CO, AN BETAT I TR 6 h, BRI 1 x 10°
AN, 1 000 /min B0, FH PBS T ¥k 2 K4l AT
200 ! Binding Buffer, LA 10 wl Annexin V-FITC 1E57 , #5%
ZEIRSINE 15 min, FFHILA 300 wl Binding Buffer 5 5 wl PI,1 h
P 3t A LA ARSI

1.2.4  Caspase-3/7 /&R E A4k TXHECAE 009 40 i
2 5 x 10° M/ml R ZE A BB 96 Ltk , BL 100 pl,
$e 123 WA T AN, 2 1k T3S 6 h LA Caspase-Glo®
3/7 TAEW, 100 /AL, i T REOEIEE 1 h, BEARCR 2
BRI T RS DE 0 B X R L T

1.2.5 RT-PCR Kl S5 AHH-1 401 Bel-2 Bax,Cas—
pase-9 mRNA ik BOEA AN, 44 1.2.3 Tijr4H
T4, Z LT W5 6 h, 4% Trizol ¥EFZH RNA, JEEAT
wAMAEEENE . RT-PCR L5 975153518 : Caspase-9 I
it 5’ ~CAGTGGGCTCACTCTGAAGACC-3" FlI F il 5° -~ACGC-
GTTACTGGCATTGAGG -3’ (544 bp),Bax I 5’ ~ACAC-TGT
TAAGCATGTGCCG-3" FI M 5° ~-GCCCATGATGGTTCTG-3’
(354 bp),Bel-2 [l 5’ ~ACACTGTTAAGCATGTGCCG-3" il
T 5° -CCAGCTCATCTCACCTCACA =3’ (318 bp),GADPH
% 5" =TCATTGACCTCAACTACATG=3" FI R i 5° -CAAA-
GTTGTCATGGATGACC-3" (500 bp), iz & i 8 5 k17
RT-PCR #1E , PCR P24 1.5%E N b eI fi ik , BE I 1%
HLIK AT 2G4 F4A IR . LA GAPDH A N2 K] IMAGE]
PG A3 BT 300 o 25 W UK A R T IR BE 48, 23 i a4 v
VKA B BEAE (D) 25 SE B 19 F 3R (8 43 1R 45 F UK AR 1Y)
TREEES5 N2 GAPDH JRJE(EM LA (p) s,

1.2.6  Western blot #1585 %F AHH-1 40 Y Bel-2 Bax,
Caspase—9 # [AFEM  BOSECAE KB40, 4 1.2.3 I
ST AN, & T HUS 6 h IREGE A, MEEAWE S
A 129% SDS-PAGE 3B M, Felia 5%IBR84- 534 2 h,
—Ji[Bel-2(1:400) ; Bax (1:400) ; Caspase-9(1:400) ] 4 CHEF

T, TBST S, —HiLEHiAe(1:1 000) ; I AEHT/NE(1:1 000)
FEIRMFE 2 h, TBST PR, ECL & EH 25 , Quantity One {4
ChemiDOCXRS W4 R Gk A EE, 11844 Bel-2/B-actin |
Bax/B-actin ,Caspase—9/B—actin B K LA
13 %it$am

K Excel 2003 27 0t 2 R S SR T A T
BHIL LT + ARiEE (x 2 5) R, 18 ] SPSS 13.0 Gi 4t
HEFT 7 2550 ATR ¢ K238 5 AR 53 #1 FH Pearson AH G434
K a6 7K 1A 0=0.05

2.1 RHEAZ YCoy HHEIBE AHH-1 fm i 09 %h

4.0 Gy “Coy SHE— Pk BT AN AR, AN A 76 ) 4 eI
T TE 5 20T 1 B S A (P<0.05, 35 1), IR ST 2H A A3 2%
(78.0 +4.0)%, S1EH2H(96.3 + 0.5) % LU /b, 22 A 551t
22 L (P<0.05, 8 1), HREFRT 12 h 43 B A 5] e B SR s
TR G A, S AR A LA R IR R A [ R A e R
SR MG 1 (P<0.05, 2 1), 4 A7 1% R A TH v 20 3
(83.1£2.2)%,(89.2+0.6)%,(91.3 + 1.1)%, LA G135 X
(P<0.05, 1), I LK AME AT HEZE 0.001 wmol/L LA 1= FF
UGN, A 2R BE 0 34 0 A0 AR5 b = 3, HAT VR

F1 RIENE “Coy STERSTE AHH-1 ZHAE THIR 0
(n=5,x+s)
Tab.1 Effects of fructose on cell viability of AHH-1 cells

after ®Covy ray irradiation ( n=5,x s )

20 51 Augom [ FAi P
IEHH 1.05 +0.01 0.000
JiH L) 0.65 +0.03
0.001 0.72 +0.01 0.000
330.774
JEERE S 0.010 0.87 +0.01 0.000
( wmol/L) 0.100 0.99 + 0.03 0.000
1.000 0.64 + 0.02 0.813

2.2 RAEXTBA)E a6 Caspase-3/7 B &M 6% 6

AHH-1 4 8555 15 Caspase—-3/7 TEPERE w5 | Fopi+
)G Caspase—3/7 i PEEAG (P<0.05, % 2) , 3 HaX Fhalu 5
FRIRAKI K FR

Il

F2 BRiEXEBSTE AHH-1 4882 Caspase-3/7 BEiE MM
(n=5,x+s)
Tab.2 Effects of fructose on level of Caspase—-3/7 enzymatic

activity in radiation-treated AHH-1 cells ( n=5,x s )

25 PELSR LA F1H PAH
EH 120 709.67 +2 305.79 0.000
JileE 137 101.33 + 2 466.42 0.000
) 0.001 129 342.00 +403.73 67.147
TP
0.010 121 742.66 +478.13 0.000
( pmol/L,)
0.100  118394.00 + 1 199.59 0.000
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Fig.2 Effects of fructose on expressions of Caspase-9,Bax and Bcl-2 genes in radiation-treated AHH-1 cells

SRR ELE

E5

Tab.3 Effects of fructose on expressions of apoptosis—-related proteins:Bcl-2,Bax and Caspase-9 in radiation-treated

AHH-1 cells and their comparisons

- ) Caspase—9 Pt Bax Pt Bel-2 Pt
Caspase—9/B—actin Bax/B—actin Bel-2/B-actin
EH A 5 0.326 +0.021 0.000 0.250 + 0.023 0.000 0.287 +0.018 0.000
T4 5 0.566 + 0.020 0.448 + 0.035 0.120 + 0.038

[ 0.001 5 0.485 £ 0.022 0.000 0.392 £ 0.022 0.002 0.199 + 0.012 0.001
0.010 5 0.395 + 0.026 0.000 0.267 + 0.030 0.000 0.248 + 0.032 0.000
(umollL) 0.100 5 0.303 + 0.030 0.000 0.196 £ 0.014 0.000 0.268 + 0.018 0.000

FiH 95.976 82.728 88.282
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Fig.3 Effects of fructose on expressions of apoptosis-related
proteins: Bcl-2,Bax and Caspase-9 in radiation-treated
AHH-1 cells
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IR BEARFTIE T K5 Bel-2 ki T w25 DI
Ko

SR I s SR ] RE X L B R S S & AHH-1 41
8 T HAT — & PRV E R (B AR SR P i 2 2% L
VEFHRE s 24k sl ok R 8 U R Bt T e
FEE A HIBL S s P M 28 B 2 3R o 2 B DI 2R
AR S BIAYE I 1A Tt — BT

(1 & A, SR 258 K e P 5 i R[] 56 5 Bl

PR, 2009,29(5) :30-35.

Gao Y,Ma Z C.History and trends in the development of radioprotective

agents[J].Radiation Protection Bulletin,2009,29(5):30-35.

[2] Yi Y D,Chang I M.An overview of traditional Chinese herbal for—

mulae and a proposal of a new code system for expressing the formula

titles[J].Altern Med,2004,1(2):125-132.

[3] Pavicic I, Trosic LIn vitro testing of cellular response to ultra high

frequency electromagnetic field radiation[J].Toxicol In Vitro,2008,22

(5):1344-1348.

[4] Meyn R E,Milas L, Ang K K.The role of apoptosis in radiation on—

cology[J].International Journal of Radiation Biology,2009,85(2):107-

115.

(5] ZERIE, Bidede, b/ NAS, 5 NAD X2 B LO2 JIFA0 AR Bk bel—

2 bax p53 & R IK B RZ MR [1].56 T & 2% 4% 35 ,2010,26 (18) : 3323

3326.

Li M Y,Chen L H,Lu X J,et al.Effect of NAD* on Bel-2,Bax and p53

protein expressions in LO2 cells under irradiation[J].The Journal of Prac—

tical Medicine,2010,26(18):3323-3326.

[6] Circu M L,Aw T Y.Reactive oxygen species,cellular redox systems,

and apoptosis|J].Free Radic Biol Med,2010,48(6):749-762.
(THERIE RBR)



