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Mechanism of PRDX2 in Reproductive Damage Induced by Ethanol
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ABSTRACT Objective: To investigate the mechanism of peroxiredoxin 2 (PRDX2)in ethanol-induced reproductive damage in male
mice. Methods: Male Kunming mice were divided into control group and model group. The control group was treated with distilled water
and the model group was treated with ethanol for 12 weeks. Serum was collected for hormone level determination. Sperm was collected,
one part was used for semen analysis, the other part was used for Q-PCR detecting the mRNA expressions of PRDX2, BCL-2, BAX and
Caspase3, Western blot detecting the protein expressions of PRDX2, BCL-2, BAX, Caspase3 and Cleaved-Caspase3 and Immunofluores-
cence staining identifying the expression of PRDX2. Statistical analysis results. Results: Compared with the control group, the sperm
motility and the androgen level of the model group decreased, the estrogen level increased(P<0.05). Compared with the control group, the
PRDX?2 and BCL-2 protein and mRNA levels of the model group were significantly decreased (P<0.05). Immunofluorescence showed
that PRDX2 could be expressed in sperm, and the fluorescence intensity of sperm in model group was significantly reduced. BAX and
Caspase3 mRNA of the model group were significantly higher than that of the control group (P<0.05). The BAX and Cleaved-Caspase3
protein levels of the model group were significantly increased (P<0.05). Pearson correlation coefficient analysis showed that PRDX2 was
positively correlated with BCI-2 and negatively correlated with BAX and Caspase3 (P<0.05). Conclusion: Ethanol causes the decrease of
sperm PRDX2 expression, indirectly induces sperm apoptosis, affects sperm production and development, and impairs the reproductive
function of male mice.
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1.1 EIezEh¥

T~12 JEIE A EL A /INER 30 L, R 25 g~30 g, H
HIREK, M RIRSR. Shi DRl SRR 4 I EREAE 20°C |
T0%ZE4T , 12 /NG IR 12 /N BRIRE A5 2F ARl o o o MM % 1
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W EN ARSNGB R 5 b IS B .

122 MEHEKFNE DEURMUGOIERUN, =iRFHE 2h,
F 4°C AR 3000 rpm B0 10 min, W EL I , -80°CARIEIKES
PRAERS o T v R 25K 22 B S W B e A A o oA L3t
R R R AT

1.2.3 Q-PCR 3% & il ¥ 4B ¥ F PRDX2.BCL-2.BAX #1 Cas-
pase3 B mRNA ik $2PUE RNA, B E5EIE il Tk 45
RNA 4l K 5e etk , Mttt o 31 & OD260 &
0D280,0D260/0D280 [LEFE 1.8~2.0 Z[i], F2HI4R U RNA

AP S YR /D, AT TS Sl s N 51 A T4
B BIFFI LR 1, 77T Stepone plus PCR X [ #4752 0F2¢
YerE & PCR K6,

£ 1 Q-PCR 3|¥1575I

Table 1 Quantitative polymerase chain reaction primer sequences

Gene Primer sequence 5'-3'
F:5'-GATGGTGCCTTCAAGGAAATCA-3'
PRDX2
R:5'-CCGTGGGGCAAACAAAAGTG-3'
F:5-ACTTCTCTCGTCGCTACCGT-3'
BCL-2
R:5'-ACAATCCTCCCCCAGTTCAC-3'
F:5'-AGACAGGGGCCTTTTTGCTAC-3'
BAX
R:5'-AATTCGCCGGAGACACTCG-3'
F:5'-ACTGATGAGGAGATGGCTTGC-3'
Caspase3
R:5-GGACTGGATGAACCACGACC-3'
F:5-AATGGATTTGGACGCATTGGT-3'
GAPDH

R:5-TTTGCACTGGTACGTGTTGAT-3'

124 BERNENEMAREF PRDX2 Rix  KHETET
4% Z B P g [E £ 30 min, PBS &% )5 T 0.5% Triton-X100
FPYk£5E % 30 min, PBS 13k, F 37°CHi7E 5% BSA htiA 1h,
PDRX2 —ift a7 .2 H ,37°C it s — i, PBS ¥k, DAPI
YL 10 min, PBS ¥ 35, 35 7 k.
1.2.5 Western blot ;%4645 F PRDX2,BCL-2 BAX, Caspase3
F0 Cleaved-Caspase3 EHEFRIE Tk L2, HREUE T 8E
1 3 YR BRI TR, 25 B 1 0 R B P R vk
B2 B R B EURE S Y LR — 3 ) SDS- RV IR Bk
JBE, HEATBE HLK , 20 V 1E FRFZ 8, BRS04 3t A 2 h, — i i
B, ®H, “HEEZESE M 2 h,Image Quant LAS 4000
b2 RO BUS S A SR I ST IR R e v 25 6 4l . W, D
GAPDH N Z: , #7FE mo#T .
1.3 SitEAHZE

NFH SPSS21.0 BT b B, TR ORI E
FRifE2E (a5 )Fms, BRI ST FEAR B t K258, Pearson 56
ZRUIFTHEE , DL P<0.05 VE ML a Siit2e i .

2 R

2.1 MANRBESHBE

Yo HRZH SRRV /N B B A TR 2 S T4 L
(P>0.05); {H 5%7 REZH LA, AR /DN BRUARG 17 2 28t 35
I, 256 51H2EE X (P<<0.05), ILE 1,
22 WMANRMFERZERLLE

555 FRZH LhAs , BRI 2 /N BR 0 o 38 2 KO Sk 2 vy e
PRI, 22 A SE T2 2 L (P<<0.05), WLIEl 2,
2.3 PRDX2 ZERARETHHIFRIE

iH i Western blot Jz Q-PCR kil - & 81, 5 %I HEZHAH
b, EAIZH /N PRDX2 2R & mRNA 7KF-3 i 3 AR, 22
RAGH#E L (P<0.05), WE 3, GBI MLERER,
PRDX2 RI7EAGFHRIR, HX AL/ BURS B9 26 e 2 I
TR, WLE 4,
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Fig.1 Comparison of sperm density and activity rate in the two groups (*P<<0.05)

Note: (A) Sperm count in the control and model groups. (B) Sperm motility in the control and model groups.
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Fig.2 Comparison of estrogen and androgen in the two groups (*P<<0.05)
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Note: (A) Estrogen levels in the two groups. (B) Testosterone levels in the two groups.
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3 PRDX2 AR FHEHE K mRNA FIRIE(*P<0.05)
Fig.3 PRDX2 protein and mRNA expression of sperm in the two groups (* P<<0.05)

Note: (A) PRDX2 protein expression in the two groups. (B) Relative expression of PRDX2 mRNA in the two groups.

24 BATHAXERERABFHRHRIE

EX IR, BRI/ BCL-2 25 H S mRNA £k
I RAIL, 25 578 Goit 243 L (P<<0.05) ; {H7£ BAX J¢ Cas-
pase3 mRNA {3k [ A2 35 8 X0 IR, 22 A Gt
7L (P<<0.05); [FIRHRRIZH /NELAY BAX J Cleaved-Caspase3fi)

RAFRIBIN TR AL, 2R A G R (P<<0.05) WLIAT 5,
2.5 PRDX2 5iFT#XI8FRRIEX ST

it if Pearson A5G R K Hr PRDX2 5 8 195 A 19 415G
P, ZRA UL PRDX2 5 BCL2 BIEMSE, ZRAGE 7Y
(P<0.05);PRDX2 5 BAX, Caspase3 X, ZRA LI
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Fig.4 PRDX2 expression of sperm in the two groups (x 200)
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i 3 g
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B 5 ATHXIERERERTRIRIE
Fig.5 Apoptosis-related indicators expression of sperm in the two groups (*P<<0.05)
Note: (A) BCL-2, BAX and Caspase3 protein expression in the two groups. (B) Relative expression of BCL-2, BAX and Caspase3 mRNA in the two

groups.

% 2 PRDX2 5 BCL-2,BAX #0 Caspase3 BItHK 5T
Table 2 Correlation analysis between PRDX2 and BCL-2, BAX, Caspase3

BCL-2 BAX Caspase3

R Value P R Value P R Value P
PRDX2
0.612 0.034* -0.661 0.019* -0.662 0.019*

Note: *P<<0.05.

3 Wit — 77 T REAS A5 3 S U] ST 0 B S AR 240, e AR S L S i K

-, TR TR ROREE , B RS 7 B A R 7 55

LIS O =) QXS RSN REAT VA, — D SR Rl - Tefs - SRR A S, PR

S FBUEIAYIRER TS, AT FRUGIE S CBF RS R NREYE g S R, TS S 12 WU R B AT Bl S

ANERAEFHAES) S BEAE BRAEE/INBR 12 RS ARG TS SRS R I R GE3RFLINT 1 e e RV, 5

AR 2 AERS 115 S 3 I AR, SRR AP R MEREOK b e P AR TR Thl AR i — 20 i A S U R AR A 5T LA B
FThE . MEMESI A SEIURE R A RS A B OSCR NI, LB HLHI,
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