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Study on seminal plasma ROS,PON-1 and MDA combined with sperm
DNA fragmentation index in male patients with infertility *
LIU Limin' ,XIE Qingdong®,LING Xiaohui',YU Xiang' ,CHEN Zhiyun'
(1. Center for Reproductive Medicine s Huizhou Central People’s Hospital s Huizhou,
Guangdong 516001,China; 2. Center for Reproductive Medicine , Shantou University
Medical School , Shantou ,Guangdong 515041 ,China)

Abstract: Objective To study the seminal plasma reactive oxygen species (ROS), paraoxonase-1 (PON-
1) ,malondialdehyde (MDA) and sperm DNA fragment index (DFI) levels in male infertility patients,so as to
provide some clinical evidences for the diagnosis and treatment of male infertility. Methods 50 cases of male
infertility in Huizhou Central People’s Hospital from June 2017 to June 2018 were selected as experimental
group,and another 50 cases who came for prenatal examination of second births in the hospital were selected.
Semen analysis and seminal plasma ROS,PON-1, MDA and sperm DNA fragmentation index detection were
carried out,and the correlation of ROS,PON-1,MDA and sperm DNA fragmentation index was analyzed. Re-
sults Compared with the control group,the sperm concentration, the sperm survival rate and the sperm for-
ward movement rate of the experimental group were significantly decreased, the seminal plasma ROS, MDA
and sperm DFI were significantly increased. The PON-1 level of spermatozoa decreased significantly, the level
of ROS and MDA of seminal plasma was positively correlated with sperm DFI (+=0. 538,0. 737),and there
was a negative correlation between sperm PON-1 and sperm DFI (r= —0. 371),and the differences were all
statistically significant (P<C0. 05). Conclusion The levels of seminal plasma ROS,PON-1, MDA and sperm
DFT can provide evidences for the diagnosis and treatment of male infertility, which can provide certain clinical
application value.

Key words: reactive oxygen species; paraoxonase-1; malondialdehyde; sperm DNA fragmentation index

x  EEWH:AREE BT RITH (2014A020212035) ,
YE& B XA 2o, 28 B0, 32 % A A 3 T8 A A 9T
AL E| BT X R B AR R R L 25 3 ROS.PON-1 MDA B4 K5 T DNA B R 35 507 B AR TR F b arsR 1], B R G5
P2 e 72,2019,40(12) ; 1435-1438.



+ 1436 -

EFRRESRE 201946 A% 10 4% 128 Int ] Lab Med.June 2019,Vol. 40,No. 12

BT RE & 48 R FE Uy A R BUAT: o] 38 42 45 Jita »
AR 1L EU L HBTEZRR LT RBRZ
Z . BYWEARFRE KRR R Z R, 2 70 001 5B R 2
BRI

AL DR AT T UK R 2 A R
W& M A (ROS) , Hom] 5| LR F AP 8L R G 2k
i, 53U Tl F AL B I 51 B AN T RES
X EUE -1 (PON-1) g AL 1A P AF 5 8 22 0 Bt AL 1
HIE AR S BORE S . @ (MDA) & ROS
(14 B I 3k 4R A T 2 s R 45 1% 4 R, DT
FEAFEY . KT DNA 15881 DNA % R 3540
(DFD J2& H Wik 7 DNA $5t £ 19 F 2245 45 . 5 F DNA
OE RIS @SR o N =

AHFGE I 3 43 T 5B S B E R E BRI ROS,
PON-1,MDA Fi¥ 7 DFI K, LA Ay 58 1 A & E 1Y
W R TT SR — S R AR S . BUB A RARE TR
1 HZR5HE
1.1 — %ok e 2017 4F 6 JJ & 2018 4 6 J1E
BN O NREBEEIZ I 50 655 R B iE B & 9
ARG, AR 22 ~40 %, B4 (26. 3244, 13) %,
IAFRUE: (D WG E W EAT . K#E4 1L EA
H AL R B A ERE s (2) o2 ALSMG 1 IR AS
4 PRI RE I i M2 ZE R st AR M 55 5 (3D AR A TE W
SO MR AERE SR . HERRAR M (D B TEEY
OIS PRI R GE L N O b R G S 5 (2) S LA 2
JEHEFEMFBIAE & () BA I8 B
Wi o X REAL RS WOk A iR A TR 2 50 ], AR i
21~39 %, FH#(28. 4242.75) %,

L2 {5 (DMBCRE & BOWH AR )
G 5 R Ak B S 56 5 ) B4 B v 2R A TR VROR 4R < 32t
BAEAREMEEK 2~7 d, FIEERER W, BT
GRRAGFR rb L 7 B3 55 4 S 00 5 1 ARG VA B L R K

VOHEA SCA KE W 43 7 R G ATHE F R BE N T 42105
2 RHT S S R E KA . (3)ROS,PON-1,MDA
RO < K £8 35 RE VR0 R BORG 3K 43 3 AN ) 1
HE TR . ROS A& I 4 A ELTISA 3%, 50 &l
HERRR A A BR A s PON-1 #6300 4 7 43 % % B
Pl & B R A 36 AR R A BR A A s MDA K
DUl P AR 2 L 22 R i L R W 1 i et R )
FERFFE T . (O KT DEL RN RS 7 Y P 80k ik
G B BRI SR AR YR IR R e R
F G UL B HEATHAE D62 WA PSR i & D
500 KGOS T 1% f A% i & 48 . 1T DFLL

1.3 Gt JH SPSS17. 0 B AF #4758 1153 17
W TR T s Fom, B M ST A ¢ K 565 118K
TR E SRR AB LR RA ¢ KR KK
ROS.PON-1, MDA 145 7 DFI [a] i A 2 ¥ 5%
Pearson 437, L P<<0.05 £RESHGHI2HE L.

2 & #®
2.1 WRARTWR A A AR R X A AR

WRIG BB TIRIE R 71715 R R0 )42 sh g 1 &
YIHH B AR, R b R 22 R ST L (P<<0. 05)
R PR e 2 RS E L(P>0.05), UL

%1,
®1 THABEBRENRESERIER (TS

- MM R WFERE S
(mL) (1X10%/mL) (¢79] KFRO0

X HE 21 50 3.641.2 95.3+£33.6 88.3£9.5 48.6+7.4

iR 56 50 3.5£1.3 67.1+£29.5 60.9+£8.9 27.3%+4.5

P =0.05 <C0. 05 <C0. 05 <C0. 05

2.2 Wi EER K ROS,PON-1, MDA # + DFI

e Sx A LRI 4R I ROS. MDA FiE
DFI & 2 T} K 3 PON-1 7K S B 5 [5G . 21 18] Fb 4%

ROS.PON-1. MDA Flf§ 7 DFLA I . (ORBE M 20559128 L (P<0.05), W#E 2,
KA R IR i+ L K5 W80T €0+ S TN OHG 38 ()

1000 00 ’ o & ’ ~ ’ ’ %,

o°:° °odp°w° 20001 0°°° ht °°°°0 s
a = ° ° °°0 o ° ° > o o%oﬂ” 4 - ° Q"o:‘ o
8«».»- Q;o ° g‘s&_ 05° °°°°° . o §':1- . °° :%ﬁn o°°°
. o ol . °
] b o< 10004 L/ o;’ A o %o
200001 o ° & L o
741 °
0 500 1000 DS: 000 300 2000 o $00 1000 ;ﬂ; 00 B0 00 o
B 1 BEHAREERZERBER ROS.PON-1.MDA 51EF DFI {18 X & 5 i &



E AR I E ¥ 407 2019 4F 6 A % 40 %% 12 3 Int ] Lab Med.June 2019, Vol. 40,No. 12 o 1437 -

x2 WHEBER YK ROS.PON-1. MDA % F DFI tb & (7 +s)

4151 n K3 ROS(U/L) K5 3% MDA (nmol./mL) K 3% PON-1(U/mL) A5 ¥ DFI(%)
X e 20 50 463.91+£167.58 5.75+1.18 4.02£0. 69 13.0545. 54
R Al 50 736.334:247.58 16.00%4. 24 1.25%£0.25 37.7646.43
P <20. 05 <20. 05 <20. 05 <20. 05

2.3 BHAFIERERK ROS.PON-1, MDA 54
T DFT A G ME 0 B B S K ROS 7K
V-5 F DFT Z [A] 2 EAH 2 (r=0. 538, P<<0. 05) , ff
. MDA 7K 58+ DFI Z [8] &2 1E A5 ¢ (r=0. 737,
P<0.05), ¥ PON-1 5% F DFI 2 [a] & i A 3¢
(r=-—0.371,P<0.05), JLE 1,

3 it %

EHRAFEAFTREREZE LTS, Hp 5
PEHZESHAT M EL 50% . B YA T I KE
AN O™ R B EAFTRENEE Z ML
FE L AR UL SRR RS TR R . R A ROV
AR VR T 5 6 AN B ORE 12 W R B R R O
ENEPNE S @R N = BT R L P % R 5 Y (94
A RS WRCR A A IR AR AE — 5 I BB, — A
TCH FUAS 2 45 TS B BRI 8 24 155 10 5 1
IARE GO . BT R BT 5 A L 5 4 T R 7 I B
AR bR O T B MR B ORE 1 12 R RS LA AR
B E Y,

FERE F 1 TR it A v S Ak g 98 S A 5 %o K
TR o SRR A AR T AR B ROS ] DL ORS T
20 L B A M T ek R Ak R A R T B Sk T
FHEHE TS = R MR R A RE. R,
ROS i 7] D) o 5% W kG 2% 82 S 88 B ) =i DA
WeRKE F DNA By 52 8 vk, 51 A F DNA #% 5 45 4K
T MM EBCRET . ARFFIE LR woR . 56 4R
B ROS KT #5060 B4 B 8 T & s ROS 7K F- 5 R
F DFI 2 IE A% (r=0.851,P<0.05) ,iX W K &It
I3V WS - AT R AR R BT A AR RO 5 BUR F DNA
TR B4 0, 3 T R 55 R - 4 RIS B T 32 (R RN G B R
F1 0T 1) 45 4 8 A

PON J& i JHFJUE 7= A= 09 — il 5 A7 76 T = %
N 1, 45 PON-1,PON-2 F1 PON-3 3 Fji i #, 3
Fi Iz AL rb i) PON-1 SR AL A P T 470 40 s i 1Y) o 22
2 T3 ity 3 A 55 5 2 B BR AR 1 R Y ApoAl 25 G AR
RIS Ab = ) 1 AR T R B PR AR . B A B
FEAESE  PON-1 (15 1 F A ) B ARORS - 0, U Hg
FIEEMIE S I, B AT AEMEE R FEE,
AT K B 5 0 AU E L R 56 41 BB RS 2 PON-]
KB 2 R R PON-1 K- 585 F DFT 2 fid 6 r=
—0.753,P<C0.05) , X KW A FIE B HEE Ak

VR I 5 - S B0 F DNA B 580, 53X 7] B 5 K
T4 ROS 7 &34 i, PON-1 (4 1 #6389 £, &A1k /
P4 R G0 R A AT G

MDA J2& #1420 Jifd 52 Z2 58 AS 10 108 105 12 1) g o 2ot
AL W B 20 RE VAR T R RR IR 5 A R
SEREPERN B M, S 8O F RS s B 1 T R Ek
g N2 52 2288 1) . WFFE R BT MDA AT 52 i K T
HWRASEC MR FI5 R ERB AT IE S L
BEHEEEAER . AR E R K50 418 A S
MDA 7K P-4 % B2 BH 2 T 5 . MDA /K F 58 7 DFI
BIFM X (r=0. 623, P<C0. 05), 5 ROS /K- 7+ &
A — B0, X 5 WA AR OB 2 2 AR R F T 2
R PR MDA GBA% [F] H2 [ Woks 3K ROS 1%
PEFIRS T DNA 3 45 LR

K5+ DNA S A8 15 15 5L 0 485 7 &, R R 58
AR RGO A B T 5 3 DNA ) 58 5 1 32 B 4t
i N sZ i Z K MR A 8. A AN RN,
K+ DNA#UI S B HEATIEA BBV LR, W%
R T R S AR 1 b7 (AN P D A L1 o5 S O w2 11
K& F DNA $i 545 fE 19 DET A5 55 P A & e Hh i 48 A
S AT 1) FE A R A A B S 2 T IE A B . AR S
WFIR 45 R R R0 4L R E R DFT 80 B 41 B &
S X UE T B A EE B H T DNA 545 1 AE7E
4 & B

BEARE I BENE TR E A T2 06 R A 132
IR BB AL /S K ROS, MDA Fi% + DFI
3 TEE LR 2 PON-1 /K SF B S [% 1%, K5 28 ROS,
MDA JK-F- 54§+ DFI Z [a] 2 IE A ¢ #5238 PON-1 5
K7 DFI Z i) 2 fAH ¢, B UL, K % ROS.PON-1,
MDA 7K FURE T DFT [0 w1 DLk 35 MR & 5 19 12
Wi FIR ST B ARG B — 2 Wi R L AN (.

S % ik

[1] AGARWAL A,MULGUND A,HAMADA A,et al. A u-
nique view on male infertility around the globe[ J]. Reprod
Biol Endocrinol,2015,26(13) :37.

[2] SUBRAMANIAN V,RAVICHANDRAN A, THIAGA-
RAJAN N, et al. Seminal reactive oxygen species and to-
tal antioxidant capacity:Correlations with sperm parame-
ters and impact on male infertility[J]. Clin Exp Reprod
Med.2018,45(2) :88-93.



+ 1438 -

B 7 A 4 2

FAE 201946 A% 40 %% 128 Int ] Lab Med,June 2019, Vol. 40,No. 12

[3] AITKEN R J, FLANAGAN H M, CONNAUGHTON
H.,et al. Involvement of homocysteine, homocysteine thi-
olactone,and paraoxonase type 1 (PON-1) in the etiology
of defective human sperm function[ J]. Andrology. 2016,
4(2) :345-360.

[4] PANNER SELVAM M K, AGARWAL A. A systematic
review on sperm DNA fragmentation in male factor infer-
tility : Laboratory assessment[J]. Arab J Urol, 2018, 16
(1):65-76.

(5] K/ PNALL. 2207, 45 7 DNA SERE XN B VAR & 9 B %
KR H S BRI PR A n 2w L. o B R %, 2018,
27(2):100-104.

(6] MM, BB &7, 5. KRS BT B R R A
R E TE NN ARG e PR A Wk 45 ) i ) R P LT ] [ B
K6 BE 2 2% 385 ,2015,36(23) : 3374-3377.

[7] NI K,STEGER K,YANG H,et al. A comprehensive in-
vestigation of sperm DNA damage and oxidative stress in-

jury in infertile patients with subclinical, normozoosper-
mic,and astheno/oligozoospermic clinical varicocoele[ ] ].
Andrology,2016,4(5) :816-824.

[8] XIE D,LU C,ZHU Y,et al. Analysis on the association
between sperm DNA fragmentation index and convention-
al semen parameters, blood microelements and seminal

plasma ROS in male patients with infertility[ J]. Exp Ther

Med,2018,15(6) :5173-5176.

[9] TAVILANI H,FATTAHI A,ESFAHANI M,et al. Gen-
otype and phenotype frequencies of paraoxonase 1 in fer-
tile and infertile men[J]. Syst Biol Reprod Med, 2014, 60
(6):361-366.

[10] VERIT F F, VERIT A,CIFTCI H,et al. Paraoxonase-1
activity in subfertile men and relationship to sperm pa-
rameters| ] ]. J Androl,2009,30(2):183-189.

[11] STRAMOVA X,KANDAR R. Determination of seminal
plasma malondialdehyde by high-performance liquid chro-
matography in smokers and non-smokers[ J]. Bratisl Lek
Listy,2015,116(1) ;20-24.

[12] BRfH X3 & . BT . 240 MR TAE A 2% ROS.PON-1
K5 F DET (9 AH S PEOF 28 L) 0. YR Y1 b 75 B 25 45 2
,2017,27(8):9-11.

[13] sk T8, N BT, A0 R 6, 4. F DNA B i 8 K T {4 i
X BT M2 B o LT bl R 22 4l (B 2
i) ,2018,39(1):93-100.

[14] it , SRR, 22 A, 45, T H AR S 15 8 35 K 7 DNA
R 4R ECS M Hey /KT M A0 SR 52 LT . AR 36
P25 ,2017,32(4) :83-86.

Cficfe H #1.2018-12-21 &[0l H #:2019-03-06)

CE%5 1434 50
T PE SLE i BE R A B X6 5 A 15 2l
JE B H T AT BE ™ AR BRI . AR KB T B RAEAR
AIBIETE LA T A 3 LB 45 AR B AT SR
4 & R’

SLE % Th22 #0Jfs % 5 FE AR, 7T BB T ABR
L ] A A S A L DR 4 A R 3 DT
HOAS 1) S22 40 0 73 ) R0 O A X s B A
2t Th22 4 73 A6 i b 30 s T 9 i % nl fE sdi 4% SLE
A S R A SN Th22 40 i /K~ AT RLAE Sy SLE 297
F8 PR R B s 350

2%k

[1] EYERICH S, EYERICH K, PENNINO D, et al. Th22
cells represent a distinct human T cell subset involved in
epidermal immunity and remodeling [ J]. Clin Invest,
2009,119(12) :3573-3585.

[2] WANG Q,QIAN S,LI J,et al. Combined transplantation
of autologous hematopoietic stem cells and allogenic mes-
enchymal stem cells increases T regulatory cells in sys-
temic lupus erythematosus with refractory lupus nephritis
and leukopenial J]. Lupus,2015,24(11) :1221-1226.

[3] YANG X Y,WANG H Y,ZHAO X Y.et al. Th22, but
not Th17 mignt be a good index to predict the tissue in-
volvement of systemic lupus erythematosus[J]. J ClinIm-

munol,2013,33(4):767-774.

[4] SUGITA S,KAWAZOE Y,IMAI A, et al. Role of 11.-22-
and TNF-g-producing Th22 cells in uveitis patients with
Behcet's disease[J]. J Immunol, 2013, 190 (11):5799-
5808.

[5] AZIZI G,.SIMHAG A,MMEI R N. Th22 cells contribu-
tion in immunopathogenesis of rheumatic diseases[]J]. I-
ran | Allergy Asthma Immunol,2015,14(3) :246-254.

[6] DORGHAM K,AMOURA Z,PARIZOT C,et al. Ultra-
violet light converts propranolol, a nonselectivep-blocker
and potential lupus-inducing drug.into a proinflammato-
ryAhR ligand[J]. Eur J Immunol, 2015, 45 (11):3174-
3187.

[7] QUINTANA F J,BASSO A S,IGLESIAS A H.et al.
Control of T(reg) and T(H)17 cell differentiation by the
aryl hydrocarbon receptor[J]. Nature, 2008,453(7191) ;
65-71.

[8] HAER . ik, RGPELBER A B MUK TL-22 JKF TR
L) Smb e 2F 5 PR ,2017,37(2) 1 243-244

[9] HANIEH H. Toward understanding the role of aryl hy-
drocarbon receptor in the immune system: current
prongress and future trends[J]. Biomed Res Int,2014,23
(11):520763.

[10] KB, 24, AR I8 45 48 1k 40 M B 7 (4 BF 5 3k
JRLI]. fag2¥ 44, 2017,33(1) . 73-77

(Wi B #7:2018-12-25 &8l H 19 :2019-03-06)



