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Effects of lycopene on cognitive impairment and oxidative stress response in
schizophrenia rats by regulating Keap1l/Nrf2/ARE signaling pathway
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Abstract: Objective To explore lycopene participates in the oxidative stress response and cognitive function of schizophrenia rats
by regulating Kelch-like epichlorohydrin-related protein 1 (Keapl)/nuclear factor erythroid-2 related factor 2 (Nrf2)/antioxidant
response element (ARE) pathway. Methods A schizophrenia rat model was constructed, and the rats were randomly divided into
control group, chlorpromazine group, model group, high-dose lycopene group, low-dose lycopene group, and lycopene combined with
Nrf2 inhibition group, and there were 10 cases in each group. Morris water maze test was performed to detect the cognitive function
of rats in each group. Tunel staining was performed to observe and calculate the apoptosis rate of neurons in the hippocampus of rats
in each group. The enzyme-linked immunosorbent assay (ELISA) was performed to measure the levels of serum catalase (CAT),
glutathione peroxidase (GSH-Px), and superoxide dismutase (SOD) of rats. Western blotting methods were performed to measure the
expression levels of Keapl, Nrf2, and ARE downstream antioxidant protein HO-1 in the hippocampus of rats in each group. Results
Compared with the model group, the escape latency in the water maze test of the lycopene groups was significantly shortened (2 — 5
d), the apoptosis rate of hippocampal cells was significantly decreased, the serum CAT, GSH-Px, SOD contents and hippocampal tissue
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Keapl, Nrf2, HO-1 protein expression were significantly increased (P < 0.05). Compared with the high-dose lycopene group, the low-
dose lycopene group and the lycopene combined with Nrf2 inhibition group had significantly longer escape latency (2 — 5 d) in the
water maze test, the apoptosis rate of hippocampal cells was significantly increased, the serum CAT, GSH-Px, and SOD contents and

hippocampal tissue Keapl, Nrf2, HO-1 protein expression were significantly decreased (P < 0.05). Conclusion Lycopene can regulate

the Keapl/Nrf2/ARE pathway, promote the expression of Keapl, Nrf2, and HO-1, relieve oxidative stress and ameliorate cognitive

function, thereby relieving schizophrenia and improving the disease.

Key words: lycopene; schizophrenia; Kelch-like epichlorohydrin-related protein 1/nuclear factor erythroid-2 related factor 2/antioxidant

response element; cognitive impairment; oxidative stress; CAT
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Table 1 Effects of lycopene on restricted repetitive behavior
scores of schizophrenia rats ( x #s,n =10 )

i/ .
ZH5 . ZIRRAT P43
(mg-kg™)
X iR — 0.1840.04
it — 3.29+0.48"
S 5 0.5340.11%
i SIEAR 5 1.0340.16#%
20 0.55+0.12%
B AN .
) 20+30 3.08+£0.57%
Nrf2 515

XA "P<<0.05; SHMALLEL P<0.05: HTEMLL
REAEALE: "P<0.05

P < 0.05 vs control group; #*P < 0.05 vs model group; *P <0.05vs
lycopene high dose group
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Table 2 Effects of lycopene on escape latency at different times of schizophrenia rats ( X +s5,n=10)
Fillh=A HBE R ER /s
ZH 5]
(mg-kg™) 1d 2d 3d 4d 5d
Xt — 110.52+5.62  74.34+4.26 39.25+5.36 20.17+4.27 9.254+3.52
iy — 112.25+4.83 109.15+4.25" 87.33+4.52°  62.63+5.34" 39.63+2.73"
SN 5 110.34+5.73  89.14+3.52* 5247+527%  38.26+3.26* 22.52+3.36%
FTmaER 5 111.51+5.28 98.41+4.26"%  69.25+4.73"¢  47.46+5.16* 30.8342.35%*
20 108.25+4.38  90.03+4.21*# 52.63+4.35%  37.66+3.57* 21.25+3.44*%
LSRG S _ _ . )
) 20430 110.24+5.13 102.184+2.67%  74.261+4.61% 51.2544.48% 32.4142.73%
Nrf2 15

St "P<0.05; SHIAA A *P<0.05; SEMAKFEAEALLE: *P<0.05
*P < 0.05 vs control group; *P < 0.05 vs model group; “P < 0.05 vs lycopene high dose group
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Fig. 1 Effects of lycopene on apoptosis rate in hippocampus of schizophrenia rats (Tunel staining)
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Table 3 Effects of lycopene on apoptosis rate in hippocampus
of schizophrenia rats ( X +s,n =10 )

51 FIE/(mg-kg™)  AHARETIRI%
xif R — 4.52+0.56
it — 57.51+4.51"
A% 5 14.73+1.36*
T F 5 24.21+2.25%*

20 15.03+1.59*
T 4L & 4+ Nrf2 30177 20430 4535+4.16

5B L "P<<0.05; HIBL LU #P<<0.05; HEMLALE
EAEAL . “P<0.05
*P < 0.05 vs control group; *P < 0.05 vs model group; “P < 0.05 vs
lycopene high dose group
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HIFH KBTS CAT. GSH-Px. SOD /K1 #
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x4 BMLENIEHOREARIE CAT. GSH-Px, SOD KFHIEM ( X +s, n=10)
Table 4 Effects of lycopene on serum contents CAT, GSH-Px, and SOD of schizophrenia rats ( x s, n =10 )

2H 5 HE/(mg-kg™) CAT/(umol-mL™) GSH-Px/(nmol'mL™) SOD/(U-mL™)
it i — 172.25+3.52 251.77+3.62 16.37+1.47
it — 137.024+3.17" 179.3543.53" 7.46+0.71"
A 5 158.5342.84* 238.52+3.74* 13.35+0.87*
FS A 5 149,52 +3.36% 218.52+4.46%* 10.2140.54"%
20 160.27+3.63* 237.63+3.35% 12.84+0.76*
T HRLL R +Nrf2 $H] 71 20+30 145.63+2.27% 188.46+3.28% 9.2940.41%

Hxtiadl i "P<0.05; SHEAAILLE:: P<<0.05; ST EAIEAE: *P<0.05
*P < 0.05 vs control group; *P < 0.05 vs model group; “P < 0.05 vs lycopene high dose group
®5 BEMLEIMNEMDEEAREDAEL Keapl, Nri2 EEFIZEHEMW ( x£s, n=10)
Table 5 Effects of lycopene on Keapl and Nrf2 protein expression in hippocampus of schizophrenia rats ( X s, n =10 )

A5 Fl I/ (mg-kg ™) Keap1/GAPDH Nrf2/GAPDH HO-1/GAPDH
Xt — 0.97+0.12 0.91+0.06 0.94+0.05
e — 0.11+0.03" 0.15+0.08" 0.23+0.06"
A 5 0.74+0.07* 0.68+0.11* 0.72+0.13*

EANLLER 5 0.43+0.07*" 0.51+0.12*" 0.53+0.11%"
20 0.72+0.11* 0.71+0.07* 0.75+0.14*

A 413 + Nrf2 Hil 77 20+30 0.28£0.09" 0.43+0.13" 0.41+0.12"

SRR "P<<0.05; SHMAILLE: *P<0.05; SEHMAREABLLLE: “P<0.05
“P < 0.05 vs control group; *P < 0.05 vs model group; *P < 0.05 vs lycopene high dose group
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A-control group B-model group C-chlorpromazine group D-lycopene 20
mg-kg™ group E-lycopene 5 mg-kg-'group F-lycopene 20 mg-kg™
combined with Nrf2 inhibition 30 mg-kg™* group

2 TEFLLRIEFWSBEKRRIEDHEL Keapl,Nrf2 &
HRIEEHFM
Fig. 2 Effects of lycopene on Keapl and Nrf2 protein
expression in hippocampus of schizophrenia rats
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