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Effects of acute exposure to diisodecyl phthalate on kidney in mice and underlying mechanism
PU Guang-ji, LI Yu-can, LOU Ying-ying, CHEN Yu-juan, SUN Hong-yang, YAN Biao, ZENG Jie, MA
Ping (Lab of Environment-Immunological and Neurological Diseases, Research Center of Basic
Medical Sciences, Hubei University of Science and Technology, Xianning, Hubei 437100, China)

Abstract:

[Background] Diisodecyl phthalate (DiDP) is a new type of plasticizer, and can enter the human
body through a variety of ways. At present, there are few domestic studies on the nephrotoxicity
of DiDP, and whether DiDP can cause renal injury in laboratory animals through oxidative stress is
still unclear.

[Objective] This experiment investigates the effects of different doses of DiDP on the kidney in
male Balb/c mice, and explores the underlying mechanism.

[Methods] Balb/c mice were randomly divided into control group (saline), DiDP groups (0.15, 1.5,
15, and 150 mg/kg), vitamin E (Vit E) group (100 mg/kg), and Vit E intervention group (150 mg/kg
DiDP+100 mg/kg Vit E) (n=8 in each group). After 14 d of the designed exposure by gavage, the
pathological changes of renal tissue specimens were observed; reactive oxygen species (ROS),
malondialdehyde (MDA), reduced glutathione (GSH), and 8-hydroxydeoxyguanosine (8-OHdG) in
renal tissues, as well as urea nitrogen (UREA) and creatinine (CREA) in serum were measured.

[Results] The levels of ROS, MDA, and 8-OHdG in renal tissues and the levels of UREA and CREA
in serum were significantly higher in the 150 mg/kg DiDP group than those in the control group,
and the level of GSH was significantly lower (P<0.05). Moreover, the pathological results showed
that higher doses of DIiDP resulted in more serious renal injury. Compared with the 150 mg/kg DiDP
group, the levels of ROS, MDA, and 8-OHdG in renal tissues and the levels of UREA and CREA in
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serum were decreased, and the GSH level was increased in the Vit E intervention group (P<0.05). Meanwhile, the pathological results
showed that Vit E somewhat relieved the renal injury caused by 150 mg/kg DiDP.

[Conclusion] DiDP can induce pathological damage of renal tissues in mice through oxidative stress.

Keywords: plasticizer; diisodecyl phthalate; renal injury; reactive oxygen species; urea nitrogen; creatinine
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[Note] The blue arrow is renal glomerulus, and the yellow arrow is renal

tubule; Ais red cell, A is edema. A: Control; B-E: 0.15, 1.5, 15, 150mg/kg
DiDP; F: 100mg/kg Vit E; G: 150 mg/kg DiDP+100 mg/kg Vit E.
1 ERBANDRSHEHANREEMBLER (<400, HE RE)
Figure 1 Pathological presentation of renal tissues of mice in
different groups (x400, HE staining)

2.2 /NEMECREAFMIUREAS =

& 2 ATA], /\ERIM7E CREA. UREA & 2 /E%E DiDP
EASFIENHAD, BZH EANED, STEXRAL
%, 15. 150mg/kg DIDP £H ;& CREA & 2Ft5 (9=1.584,
P=0.012 ;q=3.649, P=0.007) ;5 150mg/kg DIDP 4ALLER,
B & AL IR 4A 175 CREA & = T B% (9=1.314, P=0.027)

www.jeom.org



54 #4455 J2 &% | Journal of Environmental and Occupational Medicine | 2020, 37(1)

(Bl2A). 5= B XY R 4A L5, 150 mg/kg DIDP 48 Il
BUREASEF 5 (g=1.421, P=0.009) ; 5 150 mg/kg
DIDP A EL 3%, BX & R R 4H UREA & 2 T % (g=1.248,
P=0.008) (El2B),

=
=}
#

80

*k : j T
= . 3. 8
g5 % ¥
St gE°
|]]|m|.|u 40 o
4 A 4
S e
=9 2 W=,
&
0 0

1 2 3 45 6 7 1 2 3 45 6 7
£B51(Group) 2B51(Group)

(] 5= BRALLIR, * 1P<0.05 ;*+ :P<0.01, SEAEIBALLE,
#:P<0.05; ##:P<0.0l, 1: T H X B ; 2~5 1 0.15. 1.5, 15,
150mg/kg DIDP ; 6 : 100mg/kg Vit E ; 7 . 150 mg/kg DiDP+100 mg/kg
Vit Eo
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with the 150 mg/kg DiDP+100 mg/kg Vit E group, #: P<0.05; ##: P<
0.01. 1: Control; 2-5: 0.15, 1.5, 15, 150 mg/kg DiDP; 6: 100 mg/kg
Vit E ; 7: 150 mg/kg DiDP+100 mg/kg Vit E.
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Figure 2 Serum CREA (A) and UREA (B) levels of mice
in different groups
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Figure 3 ROS (A), MDA(B), GSH (C), and 8-OHdG (D) levels in renal tissues of mice in different groups
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