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Abstract: Objective To explore the differential attenuation effects of Niizhenzi (Ligustri Lucidi Fructus) and its wine-processed
product on Tripterygium wilfordii polycoride (TWP)-induced reproductive toxicity, and to investigate its attenuation mechanism based
on nuclear factor erythroid 2-related factor 2 (Nrf2) mediated testicular antioxidant defense. Methods ICR mice were ig TWP (40
mg/kg) for 28 d, and intervention was also given with Ligustri Lucidi Fructus or its wine-processed products. Reagent kits were used
to detect the levels of testosterone in serum and oxidative stress-related indicators in testicular tissue. Hematoxylin-eosin (HE) staining
was used to observe pathological changes in testicular tissue. Western blotting and qRT-PCR were used to detect the protein and mRNA
expressions of Nrf2, heme oxygenase-1 (HO-1) and nicotinamide adenine dinucleotide phosphate quinone dehydrogenase 1 (NQO1)
in testicular tissue. Results TWP caused a loose structure of seminiferous tubules in testes of mice, a decrease in level of
spermatogenic cells, a significant reduction in number of mature sperm, a significant decrease in testosterone levels (P < 0.01), and a
significant increase in the level of malondialdehyde (MDA), a lipid peroxidation product in testes (P < 0.01). Ligustri Lucidi Fructus
(1, 2 g/kg) could significantly inhibit the abnormal indicators mentioned above (P < 0.05, 0.01), and Ligustri Lucidi Fructus (2 g/kg)
could also significantly enhance the activity of antioxidant enzymes (P < 0.05, 0.01). Ligustri Lucidi Fructus wine-processed products
(1, 2 g/kg) could significantly inhibit the abnormal indicators mentioned above (P < 0.01), and Ligustri Lucidi Fructus wine-processed
products (2 g/kg) could more comprehensively reverse oxidative stress imbalance (P < 0.01). At the same dose, the detoxification effect
of Ligustri Lucidi Fructus wine-processed products was significantly better than that of their raw products (P < 0.05, 0.01). Mechanism
analysis revealed that TWP significantly down-regulated the expressions of Nrf2 and its downstream molecules HO-1 and NQO1 in
testicular tissue of mice (P < 0.01), while Ligustri Lucidi Fructus and its wine-processed products (1, 2 g/kg) significantly up-regulated
the expressions of Nrf2 and its downstream molecules HO-1 and NQO1 (P < 0.05, 0.01), with Ligustri Lucidi Fructus wine-processed
products showing a significantly better effect than Ligustri Lucidi Fructus (P < 0.01). Conclusion Ligustri Lucidi Fructus and its
wine-processed products could alleviate the testicular reproductive toxicity caused by TWP, and the detoxification effect of wine-
processed products is significantly better than that of raw products. The mechanism may be related to enhancing Nrf2 mediated
testicular antioxidant defense.
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NQOI F: GCGAGAAGAGCCCTGATTGT
R: AGATGACTCGGAAGGATACTGAAA
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Fig.1 HE staining of testicular of mice in each group
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Table 2 Levels of testosterone in serum and MDA in
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2H ) FlE/(g-kg ™) % H{d/(ng-mL ) )MDA/(nmol-mg™")
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Y — 2.10+0.40" 5.01+1.34"

Z T 1 2.61+044  430+0.53"
2 2.81+041%  3.85+0.50%
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SRmEL T AL YP<0.05 YYP<0.01: 5[HEZMEH
AR "P<0.05 ==P<0.01, FFE[.

**P<0.01 vs control group; *P < 0.05 *P<0.01 vs model group;
YP<0.05 YYP<0.01 vs same-dose Ligustri Lucidi Fructus group;
"P<0.05 ==P<0.01 vs low-dose crude drug group, same as below
tables.
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Fig.2 Expressions of Nrf2, HO-1 and NQO1 protein in testicular of mice in each group
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#®3 BENREAEL N2, HO-1. NQO1 EHRIAKE (X+s,n=3)
Table 3 Nrf2, HO-1 and NQO1 protein expressions in testicular tissue of mice in each group (X £ s, n=23)
2H 5 FE (g kg™) Nrf2/Lamin B1 HO-1/GAPDH NQO1/GAPDH
ot HE — 1.004+0.13 1.0040.01 1.00£0.03
P — 0.25+0.04™ 0.32+0.03" 0.21+0.01**
LT 1 0.28+0.05 0.38+0.01* 0.33+0.01#
2 0.36£0.07 0.55+0.01%== 0.43£0.01%==
pA R h 1 0.52+0.03#vY 0.75£0.06"YY 0.51+0.01#YY
2 0.7240.05*#Y Yuu 0.91+0.01##Y Vuu 0.92+0.03*#Y Yuu

*4 RENREHBAL Nef2. HO-I. NQOI mRNA FKiEKFE (X+s,n=3)
Table 4 Nrf2, HO-1 and NQO1 mRNA expressions in testicular tissue of mice in each group (X £s,n =3)

5 AlE/(gkg) N2 mRNAMINRIEE ~ HO-1 mRNAMIX RIA & NQOI mRNAMII RIE &
of R — 1.0040.02 1.00£0.06 1.0040.02
T — 0.394+0.01" 0.2740.03" 0.38+0.01™
ZiF 1 0.44+0.02% 0.35+0.03% 0.40+0.01
2 0.50+0.03u= 0.41+0.01# 0.4510.02%nn
0T ) 1 0.63£0.04#YY 0.56+0.02#YY 0.76+0.01#vY
2 0.88£0.01#Y Yun 0.76 £0.06#Y Yuu 0.95+0.03#7 Van

34 LRTFREBEHRAT
NEZERREESM

W 5 PR, SRHBA R, SRR NRE A
H L SOD. GSH. GST. CAT /K VT E K (P<
0.01), FEREEEMNEL, RICNETHER
GiIhfe . SEMAE, Lt (1 gkg) [LEE
/N R S AL L SOD. GST /KT B 5 A
(P<0.05), LT (2gkg) REHME SOD. GST.
CAT JKFI 58 FEK (P<<0.05. 0.01); M uiT
& (1L 2 g/kg) BENS B35 T s 22 AL 21 SOD.

AUNHKENER

GSH. GST. CAT /KF (P<<0.01), HHLl&ii¥
Wi (2 g/kg) BEERCR & (P<0.05. 0.01),
TEABRIFIE T, oot 7l o RS A B e i
PG E R BT Lo+ (P<<0.05. 0.01).
— B RRIBAIME T (B 3) BoR, i 2R
K55 R4 4% SOD. GSH. GST. CAT /K1y
FRFIEMRK B34 0.826. 0.964. 0911,
0.937, P<<0.01). FIRZERFH, Lot i a]
RE A RO 2 L A SBOIR S, T R
TEAEH .

#z5 EHENREASURHIEIRLLE (X+s,n=10)

Table 5 Comparison of oxidative stress indicators in testicular tissue of mice in each group (X £s,n =10)

2H ) HE/(gkg™h SOD/(U-mg ™) GSH/(umol-g ™) GST/(U-mg™) CAT/(U-mg™)
X i — 88.28+5.77 1.83+0.28 76.36+8.54 51.74+3.66
FETY — 43.42+3.16" 0.39+0.06™ 29.38+3.41" 17.86+1.37"
LT 1 47.73£5.04% 0.46+0.07 33.60+£2.75% 20.50+3.25
2 48.56 +4.20% 0.48+0.04 35.26+1.73% 21.49+1.43%
0TI ) S 1 59.65+4.70"YY 0.5940.05%Y 41.49+2.95%VV 25.77+2.78#YY
2 69.64 14717V Yun 0.72+£0.09*YVu 48.63 £4.22%Y Vuu 28.38+£5.19%VY
4 Tig Pk R BRI, RELmFuF. BHARSA

KRBT T P E I, RERF L7 LH
] o T AR H R RTINS . K
B UG A ) i, P RE ST AT
SRR Z s E i, ML R GRS 5 T
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Nrf2 Sl WA SE R R B3 DI . AT
FURIEE T “ B MERAE- 25 R0 T F-HUHR R (1 2 BEAIE

—ERYEY, (HEX B AAGUR LS S K
TRISCEFR RO EE . SRR, 5Pk “HE
ARG g ER T BRI R, A IR
Ao A O BB RS AL M R B DD RE L T 2 o U
LA Z DB AT R B R 2, AN
e R 7R M T A AR S

N PAE 2ULT VWIS S AVE Ot IR E Y
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Fig. 3 Correlation analysis of testosterone level in serum with levels of SOD, GSH, GST and CAT in testicular tissue
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