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W . HIT A 1 iR — S B M (diisodecyl phthalate, DIDP)XT /)N R ZH £ 9 B AL 45405 . LA BALB/c /INRAZ IR, FEHL >
7 4 AHE 1 AP BRZH (A= BEER JK) 4 > DIDP ZL354H(0.15, 1.5, 15, 150 mg-kg™').1 4E4E 2 E(100 mg-kg™)ZHA1 1 4> 5
4 DIDP(150 mg-kg )IN4EA: 2 E(100 mg-kg )2, 7 B 4 14 do ACFE/INER, 45 I 2 2R A0 30 RE 0 DAAL 250 S B A I 3% P 4R
(reactive oxygen species, ROS) % &, A4 6 BE 1T &0y 46 A8 JE AU 25 b H B (glutathione, GSH)AY 75 & | LIFRAC B L 2R (TBA)
A I PY — % (malondialdehyde, MDA) Y % &t | LA i Bk 4 %8 W B (EILSA) 2l 57 &2 v5 A il 8-#2 & I 45 & + (8-hydroxy-deox-
yguanosine, 8-OHAG)) & i, [ B WL 22 fili 21 2L g HE AR fb 528 b Y 45 5L, Fifi 5 DIDP 4L 3 7 &t i 7 5, i 412109 ROS
MDA 8-OHdG & % i [T, GSH & HbZ i bR AR , £ 46 b5 22— iR G & . Yedi il itk 15 mg-kg' B}, ROS GSH 8-
OHdG FHZERAFGI#E L (P <005, P<0.01); 3K 150 mg-kg' B, LIRIFARZE R A G IT#E (P <0.05, P<
0.01), /MEUIZHZ H&E Je (58 6 Y (o LS5 2 M | B DIDP YL A3Ein , /0N SUI 20 B (5 B A 8 ™ 2, 5 150
mg-kg" DIDP F &4 b, 150 mg-kg” DIDP+4E4: 2 E 41/ ROS MDA F1 8-OHdAG & &34 T, GSH & & ETHP <005, P
<001);/NRIM LR BB G Ee . DL SR UL B S FI R (=15 mg-kg" ) DIDP GEik i/ RUITZE LR 8145, 4E 4 K E
X HAG A FEHE
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Abstract: This study investigates the oxidative damage induced by diisodecyl phthalate (DIDP) on mouse lung tis-
sue. BALB/c mice are randomly classified into seven groups and orally administered with drugs daily for fourteen

days. Those groups include one solvent control group (normal saline), four diisodecyl phthalate groups, one vitamin

ELTH Wb KA IR H 201710927028 ) 5 WAL 4 = 4524 A 75 vh 4 AR A 357 I BA R T0E H (T201717) ;i db 4 e

EE R IR U(1997-), 20, ARHE RS0 5 0] R BB 3 4 | E-mail: 913732088@ qq.com
* @ W4E# ( Corresponding author) , E-mail: mping68@126.com



46 1 AL A ;39 TS R IR S SETR B U2 SUR AL B A 243

E (100 mg-kg") group and one high dose DIDP (150 mg-kg™) plus vitamin E (100 mg-kg™) group. The exposure
doses of diisodecyl phthalate groups are 0.15,1.5, 15 and 150 mg-kg™ respectively. The content of reactive oxygen
species (ROS) is detected by chemiluminescence method in mice lung tissue homogenate samples. The content of
reduced glutathione (GSH) is measured by spectrophotometric kit. The content of malondialdehyde (MDA) was de-
termined by barbituric acid (TBA) method and the content of of 8-hydroxy-deoxyguanosine (8-OHdG) was detec-
ted by enzyme-linked immunosorbent assay (EILSA) kit. At the same time, the pathological changes and fluores-
cent staining results of lung tissue are observed. With the increase of DIDP dose, the contents of ROS, MDA and
8-OHdG in lung tissue increase gradually, and the content of GSH decreases gradually. Each indicator has a certain
dose-effect relationship. In the 15 mg-kg" exposure group, the contents of ROS, GSH and 8-OHdG are higher
compared with the control group (P < 0.05, P <0.01). In the high-dose exposure groups, the differences of the a-
bove indicators are all statistically significant (P < 0.05, P < 0.01). H&E staining and fluorescence staining of
mouse lung tissue shows that the pathological damage of mouse lung cells are more serious with the increase of
DIDP dose. Compared with the 150 mg-kg" DIDP dose group, the levels of ROS, MDA and 8-OHdG in the 150
mg-kg" DIDP+vitamin E group are lower while that of the GSH content is increasing (P < 0.05, P < 0.01), and
tissue damage is alleviated. The above results indicate that high dose (=15 mg-kg™) of DIDP can cause oxidative
damage in mouse lung tissue, whereas, vitamin E has antagonistic effect on the damage.

Keywords: diisodecyl phthalate; reactive oxygen species; glutathione; malonaldehyde; 8-hydroxydeoxyguanosine;
oxidative damage

LR 7K — F BRI (phthalic acid esters, PAEs), X Ff A0 S AR ™ | 4= R E(vitamin E, VitE)7E /] Bl

R EKEE & — RBIRE AL A, — b B
(AR R FRVRAAR MV TR, RS 45 K, B 5 A%, B
T O LRk A LA, O B w8, HT
TR FERIGIAFN SR T H IR — 55 %4 i (diisode-
cyl phthalate, DIDP)-5 4 — H ik — £, 3 CL i (di-(2-
ethylhexyl) phthalate, DEHP), 48 & — B fig — T g
(dibutyl phthalate, DBP)#BJ& T-4B7K —_H iafig ™ , {HA
R # BRE R MR o7 i A, W ok, BE PR AR
ZIN, B LTSI FH A 8 S ) R A RO R R
DI A7 1R Ay R DR TR B 5B

TATR AR IE G, K Bl & DIDP 19 2R &
2} (polyvinyl chloride, PVC)Et H. WK £ % P JK 2R Fil
25 S JLE AP B e A R XU i FL A A PR
W EAGIH T DIDP [ — 22, shisie
fF5¢ 3B, DIDP Akt 5256 sh ) HA IR #E, (A )
A R i, A1 3 o 4R Ak g A 1y 2T il
SENRRIFIRAS R AR E G AT, —Jr
AT A4 FT 28 il WA 2 P IR 24 A 28 A0 B
DIDP, 53 —J7 If, 38 o 42 fish Be B 1 48 A 1) DIDP #
A FTREZ T IE AR 5 /R I e . B A, =
5% DIDP Xt/ BU L5 M i 95 I - AN 22 0L

CA BT, DIDP 4[] 22 #0408 — H ik —
5+ T-Mi5(diisononyl phthalate, DINP) A L) & i% /)N B il

VA Th A RS HUE A B I A58 L
¢ 5E 9 JR K (specefic pathogen free, SPF) 2 I
BALB/c /N SZH X4 | A7 & DIDP {1 by %
T2, VAtE S S P T 3E a R A 2H 25 0 R 1
PEA(ROS) A I B4 b T AR(GSH) . N [ (MDA) |
8-FAILI S L 11 (8-OHAG) 1 7% & , I [7] B WA 2 Jifi 21
LU AR AL 5 PO Yt 25 3 45537 DIDP B/
gl SV AR 5 e VItE RS BUVE T, LA Ry 42 1 F
fii DIDP FFEPERON B o FALHIR S %

1 ##l57 % (Materials and methods)
1.1 SEsphek
1.1 EZEF S

Power wave XS B3 (3 [E Bio-Tek {454 R
23w, FLx 800 ZEGRAEAR X (36 [ Bio-Tek 13 &% A7 FR
/N )), Olympus BX-53 9¢ G 1E & WGl BE( H 4% Olym-
pus A H)), 5415R K% R B0 AL (75 &) Eppendorf
vw]), RM2245 Y1 v ML (FE [ LEICA /A #]), HH-42
= AE R K AR (K RS2 504+ T, 6 5T) ; DCFH-
DA %564k (>99.9% , Sigma 2\ ), Hoechst 33258
FENYRH(>99.9% |, Sigma 24 7)), & I K(Sigma 23
7)), /Nl GSH X7 & .8-OHdG 4 ELISA 4 lix
GO rE T AR W B AR A IR A, B A b2 1R
(TBA, 43 #r 4l , [ 25 52 Pl Ak 27 iR A PR |, SRR
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ooz 4R 13 &

—HiR — S Z4R(DIDP, =99% , Sigma /A #)),
1.1.2 SZEEY)

T A6 48 52 5 B W A 5 b o 4 L A A
BALB/c /N 70 H B SR 1 F 5 5286, SEge i p
NEIAEFE TN, RERREETE 20 ~25 C N, 8N AH
XHRIE N 50% ~70% , LA R BRURR 4RI 3% /8 B, B
FNFELRIK I e HAZ o Al PR B I, /N BRUAT

H K,
1.2 SE
1.2.1 ¥ dl Mg

70 5 BALB/c /NRBENLS N 7 A, 45 1 4B
PEXTHRZH 4 4~ DIDP 44 5:4H(0.15.1.5.15.150 mg-
kg").1 ANFEPUH VItE 41,1 4 150 mg-kg' DIDP+
100 mg-kg' VitE ZbHigH , Bl 10 K, B0
HEHLAT MEE SR 10 mL kg, R —IK, LY
B 14 d, 500 TR ETAR/ R E I id 5k
1.2.2  JHAY) i 25 Fl ¢

PuE 45 o FHSUME B F 3 AR 58 /N B 37 BV ERU
L NBLHLU 4% 1 22 58 B R 1, o R OK , &
VTR, 95 AKE - 21 4% {4 1 (hematoxylin-eosin  stai-
ning, HE)J& {0, | 3538 27 B iee T~ WAl 20 21 /9 0
LIRS At Y F
1.2.3 it EO e

FRHX Hoechst 33258 i&5f] 1 mg, H 20 mL 7%1%
KRG 208 4 CHROGORAE, (HRET, AT 10 £ 19
RN R I, TAEURBE S S mg-L7, H#L
BV R I, N 2 W o R 2% o R % W (phos-
phate buffer saline, PBS)a{ 0.9% = ¥ EL /K ¥k 2 i,
R 3 min, WSWAK, T3 3B A 0.5 mL
Hoechst 33258 4L (A, 444 5 min; | PBS 5 0.9%
AFRER KPR 2 8, YK 3 ming B U0 AR TR A
B T R /IR ) ol Wb R A ) )
ke b 7= A A, AR J5 H Olympus BX-53 2%
B IER
1.2.4  Flig] 850 30 A T ) ) £

Wi 20 8L 7E K VA B9 PBS(pH7.5) P i vk | w46
T, g il 20 PBS il i 10% 2J J W, AR I 250
J5 B E i, I F ROS, GSH , MDA #i1 8-OHdAG f)
a1
1.2.5 ROS & & ryE

B EEW 4 wL, il A 396 L PBS fE 100 5%
B, HC100 L BT br Al H HES T, T A 100
pL YR 2,7- 5 O £, Rk £k (DCFH-DA)

Yefs, WOV 5 min, FZEGEEFRAG I
1.2.6  FRFFEE A GSH F& & 1 e

TR 5 o e I Folin M3 vE 52 , GSH & & 1
W 7™ % 4% B0 SR E Ui W 47, GSH & &
(wmol-g prot™) =[(M & OD {H-%5 4 OD {H)/(br i
OD fH-%5 [ OD {H)]xbr i 8 ¥k I x FEAS T B A 4+
RN A) 0 8 R BE (g prot-L™),
1.2.7 MDA &&HE

B 500 wL BV TR S, I A 2 mL 0.6%
2-Hi AR B e % iR (2-thiobarbituric acid, TBA), i /K&
15 min, HX E¥E 1 mL F EP & 1,10 000 r-min™ &
L5 ming, BB 100 WL T bR R HES , 4%
K BEARSGI |, 43 HIHE 450 532 600 nm KT &
W SEAE (DL PBS 194 2 1), ## B8 15 MDA
e B (umol - L) =6.45 (A532-A4600)-0.56 A450 , =
A NWOCEE
1.2.8 8-OHAG &yl &

8-OHAG 7 f YT i 7™ 4 e BRG] 4 4 AR 136 A
AT, LL0.3.6.12 24 48 ng-mL ™ ZEhRiE S M
fEALBR,450 nm 4b OD {E AL TR, 22 il bn il 2,
R b o 1 2 A ff 2 A i v 8-OHAG 1Y 75 1t
1.3 GEitsrtr

SEEG BRI x5 o, R SPSS 12.0 4t
AT A T e 1T o B, 22 A Ta) 25850 L e ff FH o
R & J7 2253 H1(ANOVA), 88 J5 1 LSD-t £ %6 H 3%
2 AR 22 5Pk, P<0.05, Fon 2 5 HA Gt

2  Z55 (Results)
2.1 /NRIBHLUE SOGB4 R

ZERNE 1 PR 25 I BRI 4l 25 40 I
JIF A A 45 R s R O 9 B U A T DAL 6 1) o A L B
BEIMEY 5K ,0.15 mg-kg' DIDP 41 fiili 4 21 4544
KO BRI T, I s S AR e s s I RE R 1
B, A (] o 200 A 44 A it ) o 7 A 0 AT DA
LR EY K 1.5 mg- kg DIDP 4 ifi 2l 4 4540 48
JER T ALK 43 B s 5 4 B A A A | H 32 A i it v
B B S 2 T e v ) o 248 A b 2 | i ] B = 248
(= SEas WS URA S NG (I Ve e s B (| K= R
A L AT L5 15 mg -k DIDP 20 fiti 41 41 4%
PRI | i v s 235 F AR A7 A (Y B AR /N | RN
NG /D T AR e Y S 9 R Y S 3 S M IR it it
I 20 B R e 1 A B A, i A 4 IS T T il vt
BESR ULE A0 04, UL /D & 20 40 I, 427 148 32 e i
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$1;150 mg-kg"' DIDP 41 ifiZH 2145 F sk LAHEIA | i v
JEE R/ INAS— | i N AT DL T A SAT A £ 200 . il B 7
TR 58 o6 b A R 3G A= | B 2L i A4Sk
Fe I, Jii 6 [ B A UL 40 i A, (L DL 2T 40 i, £ BH
b O 0, 52 EOe AT AR R, 100
mg-kg" VitE 4 it 2] 2L 45/ AN I 25 15 %, 1 100
mg-kg" VitE+150 mg-kg"' DIDP 21 filiZH 21 25 #4 5 J3
FEACT] DL BRI ) i 96 e R/ INAS — | B A RE 53 B
bl BE AE GE A5 AN 35) , A4 B 385 A AN 387 508 4 il 76 B 4
JEE A Pl 2H 2 PN It 5 5K e i BH S, AT DL Al
HEEEAIMEY 7K

2.2 /J\Eﬁ‘ﬂﬂﬁﬂ//\ﬁﬁkjlﬁméw,r«n

i Hoechst 2¢ 644kl 33258 YL 1Y 21 it 4% &2

o AT S A 2 sk, anlEl 2 R, Xﬂﬁz
T2 AR K 2 B0 RDE 5 B Rt 0BT P 48

PR S5 A B A Bl B S5 R BE A 52 #5015 mg - kg

DIDP 2H v, 4 i #% K 2 B BDE IR 35 4, B4
JHOAZ 4 A1 A Sy %% 4, (ELJili 960 BE 38 955 1.5 mg - kg

DIDP 2 v, 4 il i K Z B BDE | FF R 4R/, 2
W A I 0 EORE, 0 AZ N SE A T /IMA
it 0 B B (g 34 55, A2 R4 ;15 mg-kg™' DIDP 21+,

MR ZECAFN IR AT | S5 i 60, 40 A
WYRT/IMABH 3 £ Il S5 SEA A, B B AR
/IN5150 mg kg DIDP £ H, 4 M A% 4 W W T2 | A 1
W] I AL T 4R SR 6 LA A R T/
PR3 B4R Bl ZH 2L 254 il 45 AN B0 41 AR 5150
mg-kg" DIDP+VitE 415 150 mg-kg" DIDP 4]
L, A A% R 25 R M RE | o 02 Sy i £, 20 i
PR T/NMARE ZD  H 6L BE AH X A8 %5 36 B VItE
REA B —E ORI PE

Omg * kg DIDP

0.15 mg * kg™ DIDP

1 4 A A N b
2 ) *“%’J _:ﬂ o
P P N )

B ol

: ; e I
"ﬂ?’ }1",4 *a !\r.i " c:!:'i J

1.5 mg + kg™ DIDP 15 mg * kg™' DIDP

M“" T HAT P 2B S B 1 Mol
»} h‘< %;o% R [ ’/ (.{:{ ;ﬂ ; _‘.;’E ’_!::I ¥ ‘&“:} < .(;“'a ‘ Hrﬁ(ﬁ.liﬂﬁm
4 i ¥ © AN L “;;. & ¢ 3:":&,5 Alveolar septum
) INQEEY .
1 ‘»{Jﬁ._;‘f?i a3 13 f» Nyt oo Wt
& 3 i R fle 1 * \" lﬁ‘ Alveolar cavity
A ¢ ¥ f"r.:"
AT N A A ?L 'TK« ”‘&» 4 R B

150 mg - kg™! DIDP

B1 4fFE=

100 mg * kg™ VitE 100 mg *

s — R 2%fE (DIDP) ARALIEA/NRAGTALSR HEE 452 (10x40)

ké'\ltE+150 mg * kg™' DIDP < Alveolar wall capillaries

Fig. 1 H&E staining of lung tissue in different treatment groups of diisodecyl phthalate (DIDP) (10x40)

S0pn

0 mg - kg™' DIDP 0.15 mg + keg! DIDP

Soun Sopm

150 mg * kg™' DIDP 100 mg * kg™ VitEl

50m

1.5 mg * kg™! DIDP 15 mg « kg™ DIDP

—> ST

Apoptotic nuclei

150 mg + kg™' DIDP+
100 mg * ke~! VitE

E2 DIDP REAMEA/NRATALRRHLBEER(10x40)
Fig. 2 Fluorescence staining of lung tissue in different treatment groups of DIDP (10x40)
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ROS & f /2 S W ALAA 016 7 380K 7 1 48 4, [
3 A WAS[E] A BRLE il ZH 2 1% ROS 5 5 (19248 4k , Bl
PR A £ ROS & E W 1T 2 — o 7 -
RN FR 50 B2 LA B R i Y DIDP REE A%
ROS # ) LT, 5l 150 mg- kg A DIDP 41
Fe#5,150 mg - kg DIDP+100 mg - kg” VitE 41 1%
ROS & it k& NI,
2.4 /NERATAIZY GSH & & 17281k

GSH J& 4 bt H ik S8 AL W i (GPx) fE Ak it S Ak
Yk s LT A, T S BRI AR K
Hi18 4 AT LU Hi B % DIDP 4851 & 1Y Jh &, GSH
T PR B R RO R, XA
b#2,0.15 1.5 mg- ke w2l 22 R LG X,
15,150 mg-kg' M HHEZFAHHEITFE L (P <
0.01), 7EREFIHEM) DIDP fEH T, /MU B9 GSH
SR TS, 5 150 mg-kg' DIDP 41 4%, 150
mg-kg"' DIDP+100 mg-kg" VitE 41f) GSH ¥ & i
E I

100001
j]
= 80004 N
. —
= & .
Z £ 6000 :
.5
B -
5= 40004 -
%] .
£ 2000+ -
=
0 ) T
o “

A )AL BEL

Different treatment groups

B3 AEAEANRMEAR ROS SE
Ui b DIDP {2 545 mg-kg™!, Al ;
** P <001, 50 BEAMELE; " P<001,5 150 mg-kg' DIDP+
100 mg-kg™! VitE ZH IL%
Fig. 3 ROS content in mouse lung of different groups
Note: The concentration unit of DIDP in the figure is mg-kg™'.
*%P <001, compared with the control group; * P <001,

compared with the 150 mg-kg™' DIDP+100 mg-kg™! VitE group.

| R H13 %
150+ i
& e
o0 . 100
3
Sz
Zﬂﬁﬂf‘é 50
<HI 9]
m <
==
R
o
0- T T
NCERRCIIIR
®Q \QQ QQ
AR NP

ENGIL S

Different treatment groups

B4 ARELEANRMEALR GSHSE
. **P <001, 5XFIAIM LS ;™ P < 001,55 150 mg-kg' DIDP+
100 mg-kg™' VitE ZH LL#
Fig. 4 GSH content in mouse lung of different groups
Note: **P < 0.01, compared with the control group; * P <001,
compared with the 150 mg-kg™' DIDP+100 mg-kg"' VitE group.

0.154

* g prot™)

0.104

0.05

MDA % i/( . mol * g prot™)

MDA content/( . mol

0.00

ENGILbEE L

Different treatment groups

B5 AELEBANRMALR MDA S8
TE:*P<005,%*P <001, 5XMEAAILE ;™ P<001,
5150 mg-kg™! DIDP+100 mg-kg™ VitE 21 He4¢,

Fig. 5 MDA content in mouse lung of different groups
Note: *P < 0.05, **P <0.01, compared with the control group;
# P <0.01, compared with the 150 mg-kg™! DIDP+
100 mg-kg™' VitE group.
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2.5 /NEUT4I4 MDA & &A1k
BT i AL SR 1) AR P )& MDA, H R

MBS A o A o A A PE T H L S AT L, 5 ) B2
FeA AR5 12 1Y) DIDP #6e /Nl MDA & & A
ARIFER T, 0.15.1.5 mg-kg' FliEH 7L
it 75 X, 15 150 mg - kg R4 2% B A ot 2
BEX(P<005,P<001),XEH/NRITHLEZF]
Wi, S50 150 mg-ke' B DIDP 40 H35,150 mg
-kg™" DIDP+100 mg-kg" VitE ZHf) MDA & & 3%
TR,
2.6 /NRITZZ 8-OHAG & & Y41k

) ik B2H il 1 2 1) 8-OHAG 75 1 19754k U 8]
6, 55X IR AL, ARTRFRI Y DIDP BE /N LT 8-
OHAG A ANFBEM T, 0.15.1.5 mg-kg'
EHER LG E X, 15,150 mg- kg 4 2%
FA G ER(P <005, P < 0.01), fEH =51 HAY
DIDP fEH T, /NI 411 8-OHAG % & Tt =i Bl
i, S5 150 mg- ke BY DIDP 41 44,150 mg -
kg DIDP+100 mg-kg" VitE ZH (1) 8-OHdG 7 it i 3
TR,

8—OH-dG & #/(ng * mg prot™)
8-0OH-dG content/(ng * mg prot™")

NG oEE

Different treatment groups

6 FELLEE/NRAARS-OHIG R E
L *P<005,%P <001, 5% A EE ;" P<005,
5150 mg-kg™! DIDP+100 mg-kg™' VitE £H Fb4%

Fig. 6 8-OHdG content in mouse lung of different groups
Note: *P < 0.05, **P <0.01, compared with the control group;
# P <0.05, compared with the 150 mg-kg™! DIDP+
100 mg-kg™' VitE group.

3 17118 ( Discussions)

DIDP A 3 3k TR £ 45 A | WP W3 W A IR 422
fib SR AR E AR, R R B A S f
DIDP [ EZRAEY, AR, 48K — H iR e
AT 8 T AL TE IR M A I YA B 3 3k il ™, AR A5
Hh B2 SR 45 S B | B DIDP Y3 771 o (1) T
15, 70N BRI ZE 280 AN [ R ) B A5, L L 150
mg-kg' DIDP 41 fili ] 225 F4 XfE LA R, il gt i R/
AN, Bl BE SR V8 4 448 | i 76 ) R 400 O i Ak
PEAR B 30 1 DIDP A X i S J5 08 %) it 96 760 il o4 44
T AR 7, R SRS M i B R AL, X i
TN A A I 05K B i D BE . L4, 33 Ho-
echst 33258 ZEEYe (/3 Hr &5 S K B, 24 DIDP (1) 4
BEVCJEIRE 15 mg-kg' LU AT BRI 4%
TR IR A LB A S sE s, B S A TR
AR N R AR ol o e o - S = i)
DIDP A X fifi 2 21 45 44y 3 Bl — & i 463493

Ma S5 (14 fF 5% 3 B, SR A0 B TT BB 4R R
FH T2 il 0K S 395 R 25 LA P ) EE ML 2 — ,
JERAET - NS HLAAR P R T 48 H 0 0 i i 1 X
20 & A A E A, FE AR R e AR TR R T
(ROS),, fij Jili J2 B 4% % 8 T 15 A I35 Hh A o — 2%
B B R 8L 43 B L0 I M A A
(S EN R AR SR AR & ei=1 ) 2.0)
PRS- F A U R T AR A v A, 51k
il £ £ 20 L T B S i SN 32 7T e B 45
PR

ROS TEZRi R SE AT B ™= Az | 2 S i 2
P4 A 2K 1) EE AR R ROS FEHLIAIE
HACHRRAS T & R ARMR, (H 5 40 2 32 2 N SR IR 45 19
IS ROS JA4EME Z2 | ok & ) ROS 23 i 21 i I 41
TSP ACAS T A7, DTS BUR A R  R AT
A AT IR (GSH) 2 4 15 20 A 40 Ak i SRS J1 22 A9 50
FEAR R R N R, E AR GSH J& ROS 1Y 3
BUEBR A, T 0T FE B R LR 1 27 Ak P A R
JEE R A B A R E L, A
5T B DIDP Y330 it i s, ROS % 1 3% ¥
Tt GSH F g FRE, BA WS C R, vl
B i DIDP &% Al fifi /)y BRI 20 2 4 i ™ A i o
) ROS, GSH JH#E , S ZUA ML A AL e T T B ; )
i, AP E AL VItE J5 , DIDP+VitE 41 ROS & &
TFE,GSH & & ETF, #78 VItE nJ[# Ik DIDP % #%
Ja =A% ROS,
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PR I 2% A 3 SRR 2 i A Y ROSS 3 i,
A6 240 L S i A o R R0 P9 B oy A 2 Bk, B0
Fhtia Rem Ui S A A S T RE AL, AR i 4
AR B FEEAR B = ) JE MDA, MDA 2 Wl £ J2 g
J IRt S AR T, KT B v AR AR e g R 1) 1o 421k
SREENT . ZEARFSEH 15 150 mg-kg” DIDP |4
MDA & i 5Xf A X R A ST 8 X (P <0.05, P
< 0.01), 31X 3B/ BRI 8L B B 32 204545, W)
i, I APUEEALF] VItE J5 , DIDP+VitE 40 MDA &5
TR, $2% VItE 7] I DIDP 252 )5 77 /9 MDA,

8-OHdAG J& it & A th AL e A th 3k PR s
A LG DNA 20 F i S EERS g L 56 8 ik Jt 7
77 A ) —FP A M 5 0, 2 PURPE B A A 1A
E ] DNA %Ak 8 45 78 00 A= 9 ks 0 8-
OHAG TEARNFRE AAAE , WAL ™, H H g i
DNA S I i, 2 H i E bR 2 A —Fp
HALPEAY DNA AL A3 45 R 4 Ak N7 38R 26 A i
Py, M 5EHLIA 8-OHAG 7 dt X PF Al 44 P 4204k 452 475 A
BEEREAREZ X", R, k% DIDP 4t
TR A3 I, /N BRI 41 20 8-OHAG 7 A A ]
FEEE R TH R, 56 BT 8 15,150 mg - kg DIDP
FIEHZEFAGITFE (P <0.05,P<001),5H
Rl i) DIDP e e/ U LN JE A 8-OHAG,
A R B, TR, i AP VItE )5,
DIDP+VitE 4 8-OHdG % & [, #&/R VitE Al FFAIK
DIDP 5% J& 77 4£ (1) 8-OHdG.,

W55, DIDP VE A SR 5, T 76 Ml ik 1 2
L8 AE AR SR, = K ROS, — 7 TH i 3
s I R 40 A PR AP ML, O — T T L 7% it 440
(R BT 2k 480 AH A D 328 T 0 i A48 B ) 285 ) R
g™l 4k/f & E(Vitamin E, VitE), XFRA:F B (to-
copherol, TH), /2 —F gV EAE A= R, FEAAAE T4
ML AR BRI BT |, A R AP Pt & Pt |
b B AT L SNRARGVE ], VIE 45 4 75 40 5t |- {5 2
Pl b 3Z I PR SR TOR A B2 AR R AR S g 25
¢, 7¢ DIDP i & il i 28 rhomn A BT84 R VIE 55
i DIDP Bl 5% 78 2 AH L, /)N BRUIT 20 23T 300 45
TR RE A Frdids , #2758 VItE FI #5470 DIDP 7= A
B 8P L DT o il 2 2L 2 — R B R VE

g5 LA, e M A9 DIDP 55 T, /N BUI
ML= w1 ROS, B3R H B 1AL S P A
i, (A0 A A P AR B T R I Tl A T /N BUB 21
SR NE i B A S B F 8-OHAG FITE B, 1 il il 28

SN A O R B 475 . B4R VAtE nl i i
TEHUEAL I, ANTTREAI DIDP i B0/)s Bl 26 2L 11
AR A B

BIEE B D H(1968-), %, #3% , TE2ANFIHRBLE S 5
FEHEEFHTIAHR R FRELA0 25,
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