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[ Abstract] Objective: To analyze the relationship between glutathione S-transferase ( GST) gene
polymorphisms including GSTT1, GSTMI1 and GSTP1 gene, oxidative stress levels and sperm DNA
oxidative damage in idiopathic male infertility patients. Methods: The venous blood from 246
idiopathic male infertility patients was collected, and whole blood genomic DNA was extracted. GSTT1
and GSTM1 genes were genotyped by polymerase chain reaction (PCR). Restriction fragment length
polymorphism polymerase chain ( PCR-RFLP) was used to classify GSTP1 gene. The levels of
malondialdehyde (MDA ), nitric oxide (NO) and total antioxidant capacity ( T-AOC) in seminal
plasma were measured by enzyme-linked immunosorbent assay ( ELISA). 8-hydroxydeoxyguanosine

(8-OH-dG) levels were detected in sperm DNA. Results: The levels of seminal plasma NO and 8-
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OH-dG were significantly higher in GSTM1( - ) and GSTT1( - ) groups than those in GSTM1 ( + )
and GSTT1( + ) groups, respectively (P <0.01). Seminal plasma MDA, NO and 8-OH-dG were
higher in GSTM1/GSTT1( -/ - ) group than those in GSTM1/GSTT1 ( +/ + ) groups (P <0.05),
while seminal plasma T-AOC was lower than that in GSTM1/GSTT1 ( +/ + ) groups (P <0.05). The
levels of seminal plasma NO and 8-OH-dG were significantly higher in GSTP1 (A/G + G/G) group
than in those in GSTP1 (A/A) group (P <0.05), while T-AOC was significantly lower than that in
GSTP1 (A/A) group (P <0.01). Conclusion: GSTT1, GSTM1 and GSTP1 gene mutations can

increase the level of seminal plasma oxidative stress in idiopathic male infertility patients, reduce the

total antioxidant capacity of seminal plasma, leading to oxidative damage of sperm DNA.

[ Key words ] male infertility; glutathione S-transferase; polymorphism; oxidative stress; semen;

malondialdehyde ; nitric oxide; 8-hydroxydeoxyguanosine
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ACGGTGG-3", GSTP1 3 [H L Wi 5l ¥ K 5'-AC-
CCCAGGGCTCTATGGGAA3' . F i 51 ¥ K 5'-
TGAGGGCAC AAGAAGCCCCT-3'; B-actin gy N 5
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Fig. 1
S-transferase M1 and T1 gene polymorphisms
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Tab.1 The oxidative stress levels in GST genotype groups

20 5] n MDA ( mol/L) NO( wmol/L) T-AOC(U/mL) 8-OH-dG(ng/L)
GSTM1

(+) 97 23.29 +8.68 29.36 +7. 82 16.77 £5.53 128. 06 +24. 09

(=) 149 25.03 +8.19 34.48 £8.367 15.22 £6.37 154.79 £26.67%
GSTT1

(+) 92 22.88 £7.23 29. 81 £8. 66 16.75 +5.76 131.26 +24. 46

(=) 154 25.22 £8.95 34.05 +8. 04 15.28 £6.23 151. 94 +28. 48
GSTM1/GSTT1

(+/+) 38 21.60 +6. 72 26.45 +9. 06 17.85 +6. 18 116. 47 £19. 45

(+/-) 59 24.46 +9. 54 31.24 £6.30 15.90 +5.28 135.52 £23.98

(=/+) 54 23.87 +7.39 32.18 £7. 60 15.77 +£5. 66 141.85 £22. 18

(-/-) 95 25.58 £8. 64" 35.79 +8.53% 14.90 6. 75" 162. 14 +26.29%
GSTP1

(A/A) 167 23.29 9. 85 30.70 = 10. 10 16.75 £5.92 140. 51 £24. 83

(A/G +G/G) 79 25.21 +8.13 34.05 £7.56% 14.33 +6.51% 148.04 +22.89"

W SEAER(+ . +/ +80 AZA) LR, VP <0.05,P P <0.01,
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P A N EE ROS B AR ™) 5 3 v 23 e
IRZS A, SE A 2R 3 26 45 35 9 o2 19 AR 5 K0 Uk
R FR E T BEAERTSE R B GSTs Ry ik
DK Z2 251k ] 5 i G il 3 - 45 /), DTG 5% i) g ) 9%
PE S FTIE 1 RS 2 K th 9k R GSTs S
3 T8 TR W AR AR L 0K S & B GSTMT
GSTT1 PRI i 2 B 1 2% 3 Ik i i S 0 X 4 A
Y1 AR e e DR B A R e T st
G WE 5T R BLAE R R R B M B ORE R E
GSTM1 J GSTT1 PR Z2 25 kR A 1 X AL 4514
[ Sy ek 2

ARWFFE R ELISA J7 ik Xt 246 4 45 K2 M 5 1
ANEIE B E IR MDA (NO \T-AOC JH ¥ DNA
1 8-OH-dG /K47 R I, [] s %o X 2 £ 35 R A7
GSTs FER ZAMEMRE 8 5 Xt AH B A T 483 T
ST R, AR R AT B T GSTMI
(=) B GSTT1( - ) I NO S5+ DNA H1 8-
OH-dG /K43 7] . 3 /5 F GSTM1 ( + ) J& GSTT1
(+)(P<0.01) i GSTM1/GSTT1( -/ - ) 404
4% MDA \NO K K5 F DNA ' 8-OH-dG 7K F & F
GSTM1/GSTT1( +/ + ) 20 (P <0.05) , Tfi 4% 3¢ T-
AOC {&F GSTM1/GSTT1( +/ + )40 (P <0.05) ,iX
FEFH GSTTL( +) Je GSTM1( + ) FBRE R SA AL L

WK A GSTTL( =) Jo GSTM1 (= ) kb TAHNT
/K. GSTP1(A/G +G/G) 4l NO FksF DNA
1 8-OH-dG & F GSTP1 (A/A) 41 (P <0.05) , i ks
W T-AOC /K- i Z K F GSTP1 (A/A) 4 (P <
0.01),Z Wk B LA F K GSTP1 (A/G) fl GSTPI
(G/G) B H LR ALY GSTPL(A/A) I AN
TR AR ¥ S N

ZE L TIR, GSTs LR 2 251 nT LA g2 4 &k 1
BT BE R ALK ROk 7 DNA A 4L
i HFIIREERIEFEARNT RIPLEIR A E 2, [H
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