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Ameliorating effect of curcumin on decreased learning and memory induced by dibutyl
phthalate in young mice CHEN Yan-Ii*, ZHANG Lin% YAN Biao® (1.Department of Pharmacy,
Affiliated Renhe Hospital of China Three Gorges University, Yichang, Hubei 443001, China;
2.Research Center of Basic Medical Sciences, Hubei University of Science and Technology,
Xianning, Hubei 437100, China)

Abstract:

[Background] Dibutyl phthalate (DBP) is a class of typical phthalate ester pollutants.
Epidemiological studies and animal experiments have shown that DBP can cause neurobehavioral
changes in animals, and the mechanism may be related to the expression of extracellular
regulated protein kinase (ERK) in hippocampal neurons. In addition, curcumin (Cur) has attracted
much attention recently because of its active role in the potential treatment of various central
nervous diseases, but its effect on learning and memory impairment induced by DBP remains
unclear.

[Objective] This experiment detects the effects of Cur on the oxidative stress levels and expressions
of ERK pathway related proteins in hippocampus of KM young mice exposed to DBP, and explores
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the effects of Cur on decreased learning and memory induced by DBP and the underlying mechanism.

[Methods] Thirty-two young male KM mice were randomly divided into four groups: saline group, 50 mg/(kg-d) DBP group, 2.5 mg/(kg-d)
Cur group, and DBP+Cur group. After 28 consecutive days of exposure, the escape latencies of the experimental groups were tested
by Morris water maze; reactive oxygen species (ROS), malondialdehyde (MDA), and total antioxidant capacity (T-AOC) in hippocampus
were determined; the levels of ERK pathway related protein, phosphorylated-ERK (p-ERK), and early brain injury neurofilament proteins
(c-Fos and c-Jun) were detected by Western blotting; the pathological alterations in the CA1 area of hippocampus were observed after HE
staining.

[Results] Compared with the control group, the escape latency of young mice in the DBP group was prolonged to (46.96+4.37)s (P=0.007);
the levels of ROS and MDA in brain was increased to (6 387.00£84.80) U/well and (1.65+0.10) umolL/g (in protein) (P=0.006, P=0.015),
respectively; the level of T-AOC was decreased to (0.55+0.05) U/mg (P=0.016); the expression levels of p-ERK, c-Fos, and c-Jun in the
hippocampus were increased significantly (P=0.002, P=0.001, P=0.003); the HE stained specimens of hippocampal tissues showed
identifiable pathological changes in CA1. After the Cur treatment, compared with the DBP group, the escape latency of the DBP+Cur
group was decreased to (37.7915.72) s (P=0.048); the levels of ROS and MDA were decreased to (5934.80+38.07) and (1.10+0.08) umol/g
(in protein) (P=0.032, P=0.014), respectively; the expression levels of p-ERK, c-Fos, and c-Jun were decreased (P=0.040, P=0.009, P=0.008);
less cells with pathological changes were observed in hippocampal CA1.

[Conclusion] Cur can ameliorate the effects of decreased learning and memory induced by DBP, and the mechanism may be related to

the down-regulated oxidative stress and ERK pathway related protein expression levels.
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N ZERE XML A DBPIE S EBEMA RNED
AT B KT, EROGBIEREXEARIENF M,
BRITHETE DBP B4 R F I T AR RIERE,

1 MEERZE
1.1 LTS5 49A

3 SPFEREEME BRAM/NE R, AE (13¢
1) g, WEMILEXRARHL (REESIIES :
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f3E) , BRI (Marker) (Thermo, EH), —¥1 :
WHREI/INE, B-Actin (Abcam, Z[EH, 5% ABg4D,
1 :10000) , p-ERK (CST, 3= [E, 5%BSA, 1 : 1000),
ERK (CST, £, 5%BSA, 1:2000) , c-Fos (Abcam, 2
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T-AOC K,
1.7 Western blotting 5238

1 -80°CHKRAY /N R A 78 S 20 43 1l RIPA AR R
NfRfE, RBEER, BCAENEHERPERRE.
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BEBEA1L, FHIGoR AP-1 IR RV FRIE M s AP-1
BREMNATETHARINEEXEE, BEEHMR ™
IRE, FHELERATHRRT, Jun FINKIEMEKF
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i c-Fos R RA I AR TR (B M RIBE
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M, IRH B EH KB =B, H0HI ROS F L& K (A 40 AR
BATEBREEEAY, 3—FHE, Cur@idihHl Ap-1
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T ImARE BT (IRfA. AFtaE . SRR
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HRIRXTIRE, S RIESZX90mg CurBIFEEA, H
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