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Effects of Vitamin E on the Methylation of p/5 in Lung of Rats Exposed to Nickel Chloride YANG Jin,
WANG Zhi-wu, LIU Cheng-yun, GUO Qing-feng, ZHANG Ling( Department of Occupational Health, School
of Public Health, Shanxi Medical University, Taiyuan, Shanxi 030001, China )

Abstract: [ Objective | To investigate the effects of vitamin E on the methylation of p/5 in lung of rats exposed to nickel
chloride. [ Methods ] The rats were fed by gavage with the designed concentrations of NiCl, * 6H,0( 0.1, 0.2, 0.4 and 0.8 mg/mL )
for four different exposed groups and 0.9% NaCl solution for the solvent control group. The antagonism group was supplied with
vitamin E ( 5 mg/mL ) along with 0.8 mg/mL NiCl,. After treating the rats for six weeks, we detected the levels of malondialdehyde
( MDA )and glutathione ( GSH )to assess oxidative stress in the lung tissues. In addition, we also evaluated the methylation status and
expressions of tumor suppressor gene pl5 using methylation specific PCR and quantitative real time PCR. DNA methyltransferase
( DNMT1 )and methionine adenosyltransferase 2A ( MAT2A )that play key role in methylation process were detected by western blot.
[ Results | Compared with the control group, the levels of MDA in lung of the rats exposed to nickel chloride increased significantly,
while the levels of GSH decreased significantly( P<0.01 ). As compared with the high-dose group( 0.8 mg/mL NiCl, ), a significant
increase in GSH contents was observed in the antagonism group( NiCl1+VE ), while the levels of MDA decreased significantly ( P <
0.05 ). The tumor suppressor gene of p15 was found to be non-methylated in the control group. The methylation and non-methylation
of p15 were both observed in NiCl, exposure groups and VE antagonism group. Compared with the control group, the levels of p15
were down-regulated significantly in the NiCl, exposure groups( P<0.01 ). As compared with the high-dose group( 0.8 mg/mL NiCl, ),
a significant increase in p15 levels was observed in the antagonism group ( NiCL,+VE )( P<0.05 ). The levels of DNMT1 and MAT2A
significantly increased as the concentrations of NiCl, increased, and the ratios increased 1.52- and 1.49- folds in the high-dose group
respectively compared with the control group. Compared with the high-dose group, the relative ratios of DNMT1 and MAT2A in the
antagonism ( NiCl,+VE ) group decreased 18% and 29% respectively. We found that the levels of GSH were correlated negatively
with the relative expressions of DNMT1( 7=-0.889, P=0.018 )and MAT2A (»=-0.821, P=0.044 ). [ Conclusion ] Our findings
suggest that glutathione influenced by vitamin E may play important role in DNA methylation.
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D305A, Ki% ); RNA 3R 77 RNAiso( TaKaRa, Code: D312,
K ); 3k I8 H) £ (TaKaRa, Code: DRRO37S, K% ); %
Jt5E B PCRIAH £ ( TaKaRa, Code: DRRO8IA, Ki% ); DNA H
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ZEFUKE NiCL 5 A= R 7K Hp e il SR 1 B 7, 2 i %
PR DA AE BRER KV | o & L Sh W 3 E W S5 oK, B R g
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Table 1 Primer and PCR condition for methylation specific PCR analysis

% sl g1 T POR S A
. R Forward primer Reverse primer .
Gene Type of primer s s ) s PCR condition
(5"t03") (5t03")
pl5 5L GGAGGATTATTTTTGTTACGGATC GACGTTAAAATCTACGCCGAC 94°C 5min leycle; 94°C 30s, 49°C 30s, 72°C 30s, 38
Methylation cycle; 72°C 5min leycle
pl5 E[HEE- Y14 GAGGATTATTTTTGTTATGGATTGG TAACAACATTAAAATCTACACCAAC 94°C 5min leycle; 94°C 30s, 51°C 30s, 72°C 30s, 38

No-methylation

cycle; 72°C Smin 1cycle

1.2.4 pl5 mRNA FKiEKF I RNAiso JEBUMZHZL B RNA, )
& TaKaRa real time PCR %% s £ 10 BH b4 7380 4 538 7
FH 2% [ STRATA GENE /3 5] MX300P 52 I % & PCR X, ¥ B

TaKaRa DRRO81A {3 G bR vEFE 3264 1 g fe A, 514 A g
SRR 20 KRS A TR, RAMI E R 222
A

%2 SERESPCR3|MFIR &Y

Table 2 Primer and PCR condition for quantitative real-time PCR analysis

SEH ( Gene ) 375 ( Forward primer )

N5 1%9 ( Reverse primer )

PCR S 254 ( PCR condition )

(57t037) (571037)
pls TGT GAG GCA CTG AAG TGG GTT TA GAA CTG GGT CAC CGT TTA GCA GA
95%C 10s leycle; 95°C 55, 49°C 30s, 60°C 30s, 40 cycle
P-actin TGA GAC CTT CAA CAC CCC AG GCC ATC TCT TGC TCG AAG TC

1.2.5 DNMTI fr MAT2A & & &k KF  H50mg[ifiZHE,
500 puL ZL# Wi [ 7 0.1 mol/L. NaCl, 0.01 mol/L Tris HC1( pH7.6 ),
I mmol/L, EDTA( pH8.0 ), 100 pg /mL 7 IEREEGR, 2 pe/mLL 25411
Ak 1, DUEE R % 40 B LR B, 4°C 12 000 x g 5.0 10 min,
WCEAE, DA E s i vk I L e, AR R R — B

JH Western-blot 75 ¥ 6l £ 11 2 5 7K o Y 5 Ak~ KOG ik
(‘enhanced chemiluminescence, ECL ) ¥ & (A i £ ik, B H
HiPRAT o ST 1T 3K, H Gel-Pro Analyzer( Ver 3.0 ) ¥
Xf I b2 BT AR AT K BE AN E o FH H I EE 11 B-Actin
PR AR AR R B (1 33k AR 3 it o UK IR R 1 SRR AH X
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1.2.6 it oAt FH SPSS 12.0 F-1Ef 7 e/ )N i 25 22 1k 1) AL A
R 2501, WAL ELRR F /N B 3 25 1. AR B G
PEGI TR RS A OGS BT, K3k HE 2=0.05,

2 £R
2.1 KAAMLLL MDA F= GSH | & 25 R

th &3 M A1, BE A S AL B YL 2 57 A 3, MDA % & 8
FH 2 (r=0.795, P<0.01), GSH % W W /b (r=0.770, P<
0.01), HAY A 5% A M 2% 78 Giit2# i X P<0.01 );
UL VE FEPT K B2 21 MDA % B F#EAIL, GSH & &
v, S A YA 22 T ST L (P<0.05 ),

®3 SHARMAL MDAFIGSHMUELE R (X=s)
Table 3 Levels of malondialdehyde ( MDA )and glutathione ( GSH )in lung

tissue of rats

4151 [ [RAENIN
Groups MDA ( pmol/g prot ) GSH (' mg/g prot )
X HEZH ( Control ) 10.15+1.17 0.28 £ 0.03
0.1 mg/mL NiCl, 36.60 + 8.09*** 0.18 + 0.02***
0.2mg/mL NiCl, 55.04 +4.11% 0.15+0.01"*
0.4 mg/mL NiCl, 64.20 +2.52* 0.12£0.01™
0.8 mg/mL NiCl, 67.95 +7.49" 0.11+0.01™

0.8 mg/mL NiCly+5 mg/mL VE 58.54 +6.72°* 0.14 £ 0.01*

[ 1™ 5B 41t 2 ( Compared with the control group ), P<0.01; 4:
5 0.8 mg/mL NiCl, 41 k3¢ ( Compared with the high-dose NiCl, group
0.8mg/mL ), P<0.05.

22 KA pIS FEALKSE

FE AT, X R R BRI N 2 p 15 R s T AE FR SR
A, P KR RIGHEL p15 5 3hF AR B b A 41
ik, VEFEHUARBEARUE PR R BT p15 TH 3 F A58 4
AR

600bp
500])%1 ’
400 b .

1: % % 41 ( Control group ); 2: 0.1 mg/mL NiCly 3: 0.2mg/mL NiCl;
4: 0.4mg/mL NiCl; 5: 0.8mg/mL NiCl,; 6: 4 3L 41 ( The antagonism
group ); M: ® ZE4L 7 4 ( Methylated DNA ); U: gk ¥ £t 7 4 ( Non-
methylated DNA ),

1 EAKRRAL pls REURES

Figure 1 Methylation status of p15 in lung tissue of rats

23 KREMLAL pl5 mRNA # F ik KT
B 20 0L, BEG e ARG, S04l pl5 mRNA £

AR 5 AL A L34 S 2 PR ( #=-0.745, P<0.01 ), fEF#T
AL VE )5 pl15 mRNA 6k it 5 85 3 500 i e 4 A0 HL S vk
e (P<0.05),

1.2

o
)

sk b A

o
~

s A A

321 (Groups)
[ X} HEZH (Control group) [ 0.1 mg/mL NiCly [ 0.2 mg/mL NiCl,
E 0.4 mg/mL NiCl, 0.8 mg/mL NiCl, M 0.8 mg/mL NiCl,+5 mg/mL VE

mRNAFAXS Fe ik K-

mRNA relative expressions

[ ]**: 5 xf % 4148 I ( Compared with the control group ), P<0.01; 4.
5 0.8 mg/mL NiCl, 41 7 t. [ Compared with the high-dose NiCl, group
(0.8mg/mL ) ], P<0.05; 44: 5 0.8mg /mL NiCl, 1 # tt. [ Compared
with the high-dose NiCl, group( 0.8 mg/mL) ], P<0.01,

E2 FHAXBAMALpI5S mRNA 3K F

Figure 2 Relative expressions of p/5 mRNA in lung tissue of rats

2.4 KAMZLLE DNMT1 F= MAT2A % & &k K F

Bl 3 7R~ £ 92 5 21 K BN 2 20 Hf DNMT1 ., MAT2A
B-Actin FIRK-. Bl 4 B RS % FRZA HE, 4% 20 K Ul
ZHZLDNMT1 FIMAT2A [ RIB R0 3, mEI3 470, Bl
FYLERIR FE RO R, DNMT1 I MAT2A #k R 2 &I e
(r=0.900, P<0.05; r=0.910, P<0.05), 5x MBI, i
5T YR ZH DNMT1 AT MAT2A B 2 15 5540 )38 =5 1 152 4%
149 f5 . HRFEPIR VE S5, 5 I 7 i Y8R 24 4 E DNMT1 A
MAT2A (iR 553 BIREAR T 10% F129%

— — — — S = [)NMT1

R 1 72A

_—— ——— —— (-Actin
1 2 3 4 5 6

1: x40 ( Control group ); 2: 0.1mg/mL NiCl,; 3: 0.1 mg/mL NiCly;
4: 0.4mg/mL NiCly; 5: 0.8 mg/mL NiCly; 6: %% #it 41 ( The antagonism
group )o
B3 BEAKRMAL DNMTH MAT2A & A RiAKFE
Figure 3 Levels of DNMT1 and MAT2A in lung tissue of rats

25 KRMMLDNMTI F2 MAT2A % @ £ 5 K F 5 GSH 4%
8948 K

WA B A 5@ 43 BT 7 K BRI 2 2 b GSH 75 & 5 DNMT1
FIMAT2A 26 [ 3R IA KR AR, MHCREG N R r =
-0.889( P =0.018 ) Fllr = —0.821( P = 0.044 ),
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MAT2A
[ Xt B 2H (Control group) [ 0.1 mg/mL NiCl, [ 0.2 mg/mL NiCl,

DNMT1

[ 0.4 mg/mL NiCl, M 0.8 mg/mL NiCl, B 0.8 mg/mL NiCly+5 mg/mL VE

[ 1*: 5 3t B 41 4 b ( Compared with the control group ), P<0.05; **:
5 %t % 41 4 tb ( Compared with the control group ), P<0.01; 4.
5 0.8 mg/mL NiCly/ #H [ Compared with the high-dose NiCl, group
(8mg/mL)], P<0.05; 44: 5 0.8mg/mL NiCl, 4 [ Compared
with the high-dose NiCl, group( 8 mg/mL.) ], P<0.01,
4 BHEARMAL DNMTLFMAT2A EARIEETUE
Figure 4 Ratios of DNMT1 and MAT2A in lung tissue of rats
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FIREFEAR, FTAE S DNMT1 KA1 = (15 p15 )i 81 H 54k
A K M FHBUEALHG DNMT1 RA R AL, pI5s Rk R B %
TR, XU T pl15 WRIBRZ R T RME L AT, AL
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U S v MR P R BR A R BT 21 p 15 i3 Bl F (AN 58 4 H AR
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CHESCHm : ARG i MR Rour R

FToHLA XS Chang BT 4 BE#K M 21 2= B N EF -1 mRNA
MEERERIFEIEA

Fok, U, KM, F

N T W Z T AR B 4 (sodium arsenite, NaAsO, ) % Chang fF 4 8 4k 1o 2T & ¥ Jm £, B -1 ( heme oxygenase-1, HO-1)
mRNA & B Kk 5 SAEF, FEER A BHERE AR LS5 H 10 pmol/L #y NaAsO, 1€ | Chang A 28 i 4k 2h, 6h.
12h #1824 h, 45| F RT-PCR F2 Western Blot 3% il 48 5 1 HO-1 By mRNA 22 A kA H U, R E7: 55 10 umol/L
NaAsO, & % 2h FF #6 H L HO-1 mRNA W5 B KA . 6h W RA KPR ZH TH B A 2h £HE4(P<0.01), HH,
10 pmol/L NaAsO, % % 12h 71 24 h B mRNA £ 3A # ¥ B & T2 K E 8 6h £ 7 41 (P<0.01), 2 24h # HO-1 mRNA %
KARFE12h MR A A EFE. NaAsO, ZEF S WHOL ZE R AN MN6h T4 B, H12hAH L% F6h
H,24h BB T 12h 4 ( 3 P<0.01); 577 10 pmol/L NaAsO, 45| % % 6h, 12h #124h By HO-1 & & %k & E 45!
AT PR 4169 2.80, 9.34, 18.15F13.97, 12.92, 23.29f&%; 4k, 10 umol/L NaAsO, & % 12h #2 24 h 5 HO-1 mRNA fn &
B ik ) B %% T o LB E] B 5 pmol/L 41 ( P<0.01 ), B A NaAsO, % 5 #8 4% A A 45 4 %% 3 Chang T 40 fia %
HO-1 8y mRNA fn & 5 R 3K, & BAL# & 55 By — Fb 20 f PR 37 M2 38 B0 RO o

WK TR, #oR xR




