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Abstract: Objective To evaluate the effect of dibutyl phthalate (DBP) and di-(2-ethylhexyl) phthalate (DEHP) on urine
superoxide dismutase (SOD) activity and malondialdehyde (MDA) content in rats. Methods According to 2 x 2 factorial
analysis, 60 adult male SD rats were randomized into 10 groups (1=6), including a control group (fed with sesame oil), 3 DBP
groups (fed with DBP at the doses of 30, 100 and 300 mg/kg), 3 DEHP groups (with DEHP at 50, 150, and 450 mg/kg), and 3
DBP+DEHP groups (with 30 mg/kg DBP+50 mg/kg DEHPF, 100 mg/kg DBP+150 mg/kg DEHP, and 300 mg/kg DBP +450 mg/kg
DEHP). The agents were administered in a single dose through gavage in a volume of 2 ml. After the treatments, the 24, 48, 72,
and 96 h urine samples were collected to determine the SOD activity and MDA content. Results DBP and DEHP, either alone
or in combination, significantly decreased SOD activity and increased MDA content in the urine collected at 24 h but not at the
other time points. Such changes were gradually reversed with time. Conclusion DBP or DEHP treatment alone can result in

significant oxidative damage in the kidney of rats, and the toxic effect of the combined exposure is even more obvious.
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Tab.1 Effect of DBP on SOD activity in the urine of the rats (Mean=SD, n=6)

JR& SOD 1 M (U/ml)
ZH 5
24h 48 h 62h 96 h
Xt Rl 35.66+8.68 24.46+17.12 36.42+20.74 38.83+16.64
DBP il &4 34.92+14.13  24.82+5.42 32.74+11.22 33.64+10.11
DBP i 23.95+2.32 24.71+3.87 30.93+9.46 38.02+8.92
DBP =7l 4 20.43+5.44*%  21.77+5.60 33.76+7.64 39.2448.16

Szs xR LA, *P<0.05
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2.1.2 DBP ##&3t X R Jkik ¥ MDA 4289 % DBP
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ZHR B 24 h PRI H MDA & 3 25 OV IEA, LR
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A KB 24 h R MDA & SR A L
W B V2R (P<0.05), ARl KR 48.62.96 h
PRI A MDA 5 52 R NI A < AR 2 <)
H<@EHEd . KGR, 48.62.96 h#$4H K FUR
T H MDA & 5% FRAIAR LY T i 22 5 . Si4h,
K R BEE TR R HERS , TRV MDA 5 it 44
FT RS
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Tab.2 Effect of DBP on the concentration of MDA in the urine of the rats (Mean+SD, n=6)

g5 SR MDA 7% %t (umol/L)

24h 48h 62h 96 h
paiits:l 5.65+0.96 10.90+8.35 11.10+8.27 6.94+3.42
DBP il &= 2H 7.02+1.43 7.1745.10 6.40+4.17 6.64+7.17
DBP 5l 4 11.89+1.92% 7.2143.87 7.1745.77 6.57+2.74
DBP 41 14.27+2.52* 8.22+3.97 8.7149.73 11.17+11.96

523 (xR L, *P<0.05
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HGLRE R o, KPR T Y SOD Bis ik, 28
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Tab.3 Effect of DEHP on SOD activity in the urine of the rats (Mean+SD, n=6)

1 PRI SOD [t i 1 (U/ml)

24h 62h 96 h
Xt HEZH 35.66+8.68 24.46+17.12 364242073 38.83+16.64
DEHP IG5 f#: 41 32.27£13.56  25.19+8.23 33.10£10.68  32.80+10.24
DEHP #7541 24.45%5.15 19.39+7.09 29.63+9.38 42.14+11.02
DEHP #1420 22.0543.64%  17.41+7.56 26.20+7.20 32.84+5.60

575 FIRHALIM L, *P<0.05
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WG AR (2 5) . MFE S AT, KRRFESS | K4 DBP
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Tab.4 Effect of DEHP on the concentration of MDA in the urine of the rats (Mean+SD, n=6)

PRI MDA % 2 (umol/L)

2051

24h 48 h 62h 96 h
X R ZH 5.65+0.960 10.90+8.35 11.10+8.27 6.94+3.42
DEHP {i 77 2 6.39+1.28 7.86+5.95 9.03+2.41 8.51+7.06
DEHP i i 4H 9.05+5.47 10.08+9.80 10.66+4.44 8.37+2.88
DEHP = 7 4 11.5342.89*% 15.21+13.34 14.56+13.14 9.84+9.87

575 (IR L, *P<0.05

Fb 5 B 24 F(P<0.05); GRS i R4 24 h R
& SOD B 7 2 (B A i PR 25 7:(P<0.05) . #55%
BE2H 48.62 h IRV SOD it 11 K AMIBSR AR 4
>SHI >R . 80T, 48.62.96 h#54]

KRB SOD BEE S Z MJC L E M2 . 35h, 4%
LR B R IR A3 I, PR h SOD Bl 144
AT

%5 DBPMDEHPEAGHEXTARIRiRH SODEE MR
Tap.5 Effect of DBP plus DEHP on SOD activity in the urine of the rats (Mean+SD, n=6)

SR SOD il 5 14 (U/ml)
ZH 5
24h 48 h 62 h 96 h
X HEZH 35.66+8.68 24.46+17.12 36.42420.74 38.83+16.64
i Sey il 27.84+5.85 20.25+9.63 24.05+7.041 29.14+7.58
it Sbil il 21.69+4.30%* 17.89+6.02 24.75+8.67 35.74+15.71
i =piil it 18.15+1.84* 12.76+6.83 22.91+10.51 34.50+11.43

LA IELIAH L, *P<0.05

2.3.2 DBP#»DEHP B4 F A 4F X R ik ¥ MDA &%
#9%@ DBP HIDEHP YA YLt K 4 d /R MDA
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H MDA i MK T48 X IR, HLRE S e
i, K ERB H MDA & RO . &8t
K, b A4 KB 24 h R MDA i 525 1
Xf HRZH AR P& B 2 22 59 (P<0.05); v i AR 2H KB
24 h R MDA & it SR B2 AR b 2 i B 2 5
(P<0.05). £5YL#2H 48.62.96 h IR MDA Stk
INIBATS g ARSI < < Rl A, Z25tit2
K5 ,48.62.96 h 2 H K FRUIRIE H MDA & i Z [A] 4170
WEWZES . FHM AR BREE IR B n, H
PR MDA 5 53545 BT NI

3 &g

ASZg N EYE SD K 4T DBP #I DEHP — K 1
BRTR A YL, SR IR & TR H 24 148,162,
96 h R H SOD G I FIMDA &, 15 LA 458 (1)
JGit /& DBP .DEHP — K P4 Hph Yy B4 & DBP FlI DEHP
BRA YL s, Bt YL s Rl B 3N, KR 24 h R SOD

#6 DBPHDEHPEX&LEFX KRR MDA RENT
Tap.6 Effect of DBP plus DEHP on MDA concentration in the
urine of the rats (Mean+SD, n=6)

PRI MDA 7% it (nmol/L)
215

24h 48h 62h 96 h
paiistd:l 5.65+0.960  10.90+8.35  11.10£8.27  6.94+3.42
AR 7.36+1.39 9.9844.36  9.32+6.67  7.44+3.20
AP 11.10£1.81%  11.69+9.00  10.17+3.71  8.12+2.68

BEAERIELA 12.0042.61%  13.35£11.90 13.19£9.50 10.07+5.27

523 FIXHIREAHLL, *P<0.05
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