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- DNA $5i 1 (£ R IZI0484R) /K- 27K DNA & 71 73 b (Tail DNA% ) Jy 19.4% , B4 (tail length, TL)
4 35.7 pixels, Z B 1 (comet length, CL) 24y 81. 6 pixels, B ( tail moment, TM) & 7. 6, Olive R} (olive
tail moment, OTM) °fy 6.3, %% Spearman #4234, k5 T4 FBF 5 Tail DNA% £ 1 [nj 2Bt (P <0.05) ¥
T35 J1(% ) 5 Tail DNA% ,CL . TM ,OTM £ 7 [m] JCHK (P () <0.01) , iz 3k F A 2% 5K+
Tail DNA% CL . TL.TM ,OTM S [ CHE (P {44 <0.05) . &5 ERITR¥FAEE THE T B
J3 B )38 SlPR 5 23 A48 SR DNA 547552 6 1e) Sk

(R ] KW T KT DNA 451405 5 R s SRR b

[FRFEESZES] RI8L.377; R195.2; R321.1 [ XX#kAREM] A

Association analysis between routine semen parameters and sperm DNA damage in

Chongqing college students

Liu Taixiu'®, Cui Zhihong®, Cao Jia’ (' School of Public Health and Management, Ningxia Medical University,
Yinchuan, Ningxia Hui Autonomous Region, 750004 ; *Institute of Toxicology, College of Military Preventive Medicine ,
Third Military Medical University, Chongging, 400038, China)

[ Abstract | Objective To investigate the association between routine semen parameters and sperm
DNA damage in Chongging college students. Methods A total of 639 college students which were recruited
in MARHCS (Male reproductive health in Chongqging College students) cohort study in 2014 were enrolled in
this study. Semen samples were collected by masturbation. Routine semen parameters were performed by
computer-aided sperm analysis system (CASA) , and Diff-Quick kit and Single cell gel electrophoresis ( Comet
assay) were used to evaluate sperm morphology and DNA damage, respectively. Association analysis between
main semen parameters and sperm DNA damage was performed by Spearman correlation. Results  The
median semen parameters in college students were as following, semen volume 3.6 ml, sperm concentration
52.0 x 10°/mlL, sperm total motility 89. 4% , sperm progressive motile 57.0% , and sperm normal morphology
21.3% . Sperm DNA damage ( Comet assay parameters) study showed that DNA in the comet tail ( Tail

[(E€mE] EEARRREH ST H (81130051)
[EEEEE] W fF,di5:(023)68772534 ,E-mail ; caojial962@ 126. com
[fEFEHAR]  http://www. cnki. net/kems/detail/51. 1095. R. 20160422. 1533. 006. html (2016-04-22)



1326 O = HER R ,2016,38(11)

http : //aammt. tmmu. edu. cn

DNA% ) was 19.4% , tail length (TL) was 35.7 pixels, comet length (CL) was 81. 6 pixels, tail moment

(TM) was 7.6, and olive tail moment (OTM) was 6. 3. Spearman correlation analysis showed that sperm

concentration was negatively correlated with Tail DNA% (P < 0.05), sperm total motility (% ) was
negatively associated with Tail DNA% , CL., TM and OTM (P <0.01), and sperm progressive motile (% )

was negatively associated with Tail DNA% , CL, TL, TM and OTM (P <0.05). Conclusion

Sperm

concentration, total sperm motility, and progressive motility are all negatively associated with sperm DNA

damage parameters in Chongqing college students.
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57 DNA 54> o FIRITHS F DNA 551055 £ 3 A
WA BN TS E A A — SR T A R
+ DNA #5495 %) T N\ T8 Bl A= 5 (assisted reproductive
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T 37 CWEAR AL . TSRS AR a] , 7558 2
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1.2.2 MBER TR AT WHOC AR
FURE -8 SRR BAE e = A 3 T ) (56 10
T #E AR BEK, SR HITH SR LA B RS 720 B 22 48 (SCA
CASA system, Spain ) JEATREIH HL 00T 5 b 2 25
1A E S AR OR B, KT S T Diff-Quik 1278 £
(Baxter 92 Healthcare Corporation, Inc. ) #Ff74L /34 .
1.2.3 K5 DNA SR R T FA 40 B I v vk
(CEFRLSEE) KRS 1~ DNA #5405 7KF- K R A7 AR W
FEAE T 37 °C AR b, ZRGF Rl 5 S BV, i
20 pL K VBOREAS I R 5K 5% 8 %2 3 x 10°/mL, 4
A8 Luke Simon 773" (WA P98 ) AT 4RV, ALK
TR K VAT U OR T B S 0. 6% I AIRIE M
AT AT IS 1% SRlebisid B -, 2
24 W (2. 5 mol/L NaCl, 100 mmol/L Na, EDTA,
10 mmol/L. Tris, NaOH 8 g, 10% DMSO, 1% Triton
X-100;pH 10.0,4 °C,70 min) &b T 1L 2= 5 40l 2% %
NEAER 8 H, A E E M K(100 wg/mL; 37 C,
16 h; AMO) W it— P B B E HL R R E A, &
BEE Wk (0. 3 mol/L. NaOH, 1 mmol/L. Na, EDTA;
37 °C,20 min) f# iS5 4 R BT RS R AT I
WAL DNA R BOB UK HORIE U AR 25 2R AL
CWE(EB) Ye J5 8 T o500 BB T g 8 o
IR JERE A8 B 1Y BROR R 1T 9 B B 2 B B Casp
(http://casplab. com/ ) 47 G 73 B F B4 AL 3L, &
WS miE g E R br: QR DNA & & H 0 1
(Tail DNA% ); @ (tail length, TL) ; @ £ K
(comet length,CL) ; @ EEJf ( tail moment,TM) ; B5)Olive
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FH Spearman FH 5C 1 43 B %RE CH LS EORE B S 4L
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23 D N0 I B 0y 7 = NN .2
FEIE I CH g K RO AR T 15 AN RO, Hdi
i 84.0% ; F- 344 4% 22. 0 (U 43 fi $ B #F: 21. 0 ~
23.0) % FIERAKRET ] 4.0 d P30 5 i 45 (BMI)
21. 2( PSP ER AT BE 19,7 ~22.9) ke/m” s I A KL
21.6% AR NE 74.8% (2 1) 6

F1 HRABHAOZHEE(=639)

FHAE % (% )

[
B 537(84.0)
T %% 21(3.3)
W 5% 9(1.4)
2 7(1.1)
HilG 8(1.3)
HoAt R 57(8.9)

WA
MAR 467(73.1)
T 34(5.3)
WA 138(21.6)

el
MR 125(19.6)
Bk 36(5.6)
el 478(74.8)

2.2 MHiRwEAEIARAL SR

FEARS S EEAE R0 0 0 K 98. 6% AT
B 95.4% N EL96. 7% T IERIEAE9.9% |
HI B3R 1 H 703 82. 3% AH T 6 IE 11 99. 4% (5
WA KRR <1.5 mL R T2 <15 x 10°/mL, K T
BB <39 x 10°/3K, Hif 138 ZKE T B 43R <40% K5 F
BET) <32% K TIEW LA R <4% ) ; i f8 15 40
4 WHO FRIERY (5 68.9% (439/637) , L3 2,

%2 MARHCS \FIBHBERESHERFE WHO EF
SEENBETE(n=637)

ZH PO RLRIEE)  RFAR(%)

K (mL) 3.6(2.8 ~4.6) 98.6
KT8 (10°/mL) 52.0(33.5~81.7) 95.4
KT M %(10°/mL) 193.6(115.0 ~310.8) 96.7
KrIEs

EHEE (%) 21.3(14.3 ~32.2) 91.9

LEFH (%) 53.2(45.9 ~59.5) -

MRS (% ) 41.6(39.1~43.8) -

RS (%) 34.6(31.4~39.1) -
W Tizah2%

A I35 3R F (% ) 57.0(45.2 ~67.8) 83.2

KT RS (%) 89.4(80.8 ~94.9) 99.4

VCL(um -+ s7')
VSL(um +s7')
VAP(pm -s7')

53.5(45.0 ~62.1)
20.6(16.7 ~24.8)
31.8(26.4 ~37.7)

BCF( Hz) 12.3(10.7 ~13.7) -
ALH( pum) 1.8(1.5~2.1) -
LIN(% ) 38.1(34.5~41.9) -
STR( %) 64.9(60.9 ~69.0) -
WOB( % ) 58.7(55.5 ~61.9) -

2.3 ARAKZ @A E S

WX G AL MRS 3 4,2 ~3d 4 ~54d,
6 ~7 d;BMI #icH A BFRAEST N 4 41, <18.5 kg/m’
(ffiJ8) ,18.5 ~ <24 ke/m* (IE%) .24 ~ <28 kg/m’
(fE) =28 keg/m® (IERE) s 45 KRAR S 43 3 40, AR
WA L 2R MR R 5 32 AT IR S 403 4, AR AR
EL T IR

SR BRI i (P <0.001) M 7% (P<
0.001) AFF HE(P<0.001) iz s+ H o0 %
(P =0.005) #4500, 3 HAEAK 2 ~3 d 4L EAYFEHR
KET 4 ~5 d.6 ~7 d 41; BMI SR T R B0H 0,k
T RERR BMI 4325 114 T g 17 FAAEG 5 W R 2 SR 15 &%
TEAS =R R O X RS 7 2% B RS F RV T T a2
KT EH R KT R AR (F£3) .
2.4 #Z ZIEANAT DNA Hid

26 B S I0 I A3 RS DNA 5455 45 2 80 7 4
(DU K ) B )« Tail DNA% 9 19.4% (15.6 ~
23.4),TL 3 35.7(30.9 ~41.0) pixels, CL Jy 81. 6
(76.6 ~85.9) pixels,TM % 7.6(5.5 ~10.1) ,0TM
6.3(4.9~7.9),
2.5 RS H G AT DNA s 5504 B0 5T

KT DNA #5055 24505 £ 2 54 iz shae M
SCEX, |l [ 32 sh i F H 4r R 5 Tail DNA% |\ TL, CL,
TM ,OTM B 5 17 [a] I, RS+ 5.3& J1 5 Tail DNA% |
CL TM ,OTM 7 i) JCEE ; Tail DNA% 5% T35 B th1F
TEf R SEBC (R 4) .
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R3 BRSBEMEARSTER P (wo 0 5E) |

LSS n Ko (mlL) R (10°/mL) R ES(10°) HEZEEREF (%)  KTFRE(%)  EFEERE%)
|
2~3d 25 3.3(2.6~4.2) 47.6(30.2 ~67.8)  158.4(95.62 ~242.6)  59.6(41.7~69.3)  90.1(81.6~94.8)  10.4(7.1~15.2)
4~54d 291 3.6(2.9~4.6) 52.5(34.4~80.9)  195.5(120.4 ~310.9) 56.9(45.4 ~66.3)  83.9(80.6~94.8)  10.5(7.1~15.8)
6~7d 122 4.3(3.1~5.2) 67.3(40.7 ~108.9)  279.1(152.8 ~424.0)  50.9(41.5~63.7)  90.0(77.2~95.0)  10.5(6.6 ~15.9)
P <0.001 <0.001 <0.001 0.005 0.763 0.915
BMI(kg/m?)
<18.5 55 3.8(2.8~5.1) 52.7(30.6~99.9)  205.4(129.0~400.0) 54.4(46.1~66.6)  90.1(79.6~95.6)  9.3(5.9 ~12.4)
18.5~<24 479  3.6(2.8~4.7) 54.0(34.8~82.8)  199.9(115.2~316.7) 57.1(4.7~67.5)  89.5(80.6~94.7)  10.6(7.2 ~16.0)
24~ <28 72 3.2(2.6~4.2) 50.3(34.2~71.6)  174.8(111.5~246.0) 58.7(46.5~71.3)  89.0(82.2~96.3)  9.8(6.5~15.9)
=28 28 3.3(2.6~4.5) 39.4(29.2~56.6)  135.7(101.3 ~192.2)  55.5(49.9 ~62.4)  87.3(81.1~92.9) 10.5(8.4 ~14.1)
P 0.072 0.109 0.004 0.823 0.692 0.153
AR
WA 466  3.5(2.8~4.6) 51.4(33.8~80.6)  192.7(117.6 ~301.3)  56.4(44.7 ~67.2)  83.9(80.4~74.7)  10.4(7.0~15.5)
A 33 3.9(2.6~4.9) 55.1(38.0~68.7)  196.7(116.2 ~342.5) 59.1(43.6 ~71.7)  91.3(79.5~96.9)  8.8(5.7~16.1)
WS 138 3.6(2.8~4.5) 51.1(32.0~86.1)  196.4(105.3 ~331.3) 58.8(47.6 ~68.3)  91.0(81.5~95.0)  11.6(7.9 ~18.1)
P 0.701 0.975 0. 894 0.456 0.332 0.049
el
WA 125  3.8(2.9~4.7) 44.6(29.5~68.8)  176.7(106.7 ~268.3)  52.4(41.3~65.8)  86.8(76.8 ~93.2)  9.8(6.9 ~13.6)
LT 36 3.2(2.6~4.2) 47.5(32.4~58.5)  149.8(102.7~275.3) 49.9(37.0~68.7)  85.2(73.6~93.9)  9.8(4.7~13.9)
el 477 3.6(2.8~4.6) 55.6(35.7~85.0)  206.2(117.9 ~324.3)  57.9(46.0~68.0)  90.2(82.7~95.0)  10.8(7.3 ~16.0)
P 0.278 0.011 0.035 0.015 0.006 0.064
R4 BRESHEERTF DNA RGSHEBRESTER
HELIHSH R (mL) RS PR (x109/mL) K5 FAs( x10%)  MFREI(%)  FiREZsfF(%)  EFEEEE%)
Tail DNA%
r 0.075 -0.090 -0.071 -0.164 -0.165 -0.042
P 0.058 0.023 0.074 <0.001 <0.001 0.296
TL
r 0.019 -0.045 -0.043 -0.075 -0.087 -0.034
P 0.629 0.253 0.283 0.058 0.028 0.388
CL
r 0.041 -0.063 -0.058 -0.122 -0.112 -0.022
P 0.307 0.112 0.142 0.002 0.005 0.582
™
r 0.051 -0.069 -0.056 -0.123 -0.135 -0.052
P 0.201 0.083 0.158 0.002 0.001 0.189
OTM
r 0.056 -0.073 -0.060 -0.130 -0.139 -0.047
P 0. 160 0.066 0.128 0.001 <0.001 0.242
3 i PARlA Ry ] LA kS 132 SR B8 28 38 s B 455, 7eEks

SHFUENAEAT IR H ™R, HAjc &
PR £ 14 1 B N 2, BRI 5 e R BRSSO
AT O P R A AT EORS RO R R
5 RIS AN B 0 i A AN B R H S 2 %
R FLE B e 75 L5 S IO Vo i ) Joi B 7l ke
BRZ S K T DNA 55 R I RS W T 4R
(reactive oxygen species, ROS) #ril' > 5 38 br £ 2 1
ARG TR RS A kb 78 . b K+ DNA 43

T I AN Y i H 2 ORI

H ATRIAS F DNA B4 10 07 vk E AR T
Joi 45 ¥4 /3 B ( sperm chromatin structure assay, SCSA ) |
T Y P 50X 5 (sperm chromatin dispersion test,
SCD) M5 B S5 (comet assay) R Ui % 7% i/ 3
(6 A8 PR = B R R 1 R i bR i 2 ( TUNEL) | 1A [7]
M Ty ARG R TR B AR 4L i, HE
LUK AT D) B B ks 1 DNA [ B BUE By 24K -, 3f:
HA AR E S MR SR, i o — s B
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K57 DNA 545 iRy 2

FHTC TR T DNA $105 i WF e x4 F 54 p e
RE AR ARSI R A
MARHCS BAG 2 A 55550 20 8 7 (1) 70 D 7l K 2% A A
fE R 25 BA B, BAF T 2013 4R TF 4R g7, a2k o 2 i
SR A SR B B 796 N0 ARG X
G2 2014 AEREDTIIAEAS . FRATIREDIE] T 696 A, bl
Vi Hy 87.4% . A IR X G I8 K2 = AR A
AR AL, AR 15 2 B R AL = X e R R A R T HERR
XK AT SR TR 2 PR 26, AR I D 5 52
HEFE AT T, 5 R 5 i AR5
A E SOV N Jios- A

AHFFE 45 A B, R AR [B] 500 &5 R S
B, H A SRR OB e 0 RS e RS %R RS A
BT AE N 1 155, (ELRT 7] 32 SRS - (% ) FH L FRAR 5 T 2%
BRI ) PR 550K5 T DNA 45105 45 A% 6] B304 % B0 G Bk
V£, $ER A T DNA $L 0 BRSO S 508 Infae , iX
SRR SE A

HHIA N 1 DNA 351475 5085 W B2 5] 1
PERIBIF ST 25 9 T B LT 5K 155 8 RO 13 7 1056
PR b o ASHIF G X R AR FORG 7 DNA $5 45 S Bk
ATEE R R A DNA il S5 % iz
BARAHSCIRE . KT SRS DNA 5405 52 17 1] I,
5 Zini 251 g 22 2220 gy B 28 SRS TR
HI 8 80K+ (% ) 545+ DNA #5145 2 I 2 1 ] ¢
B, SN MY S A AT . A
PR L PR A X — B R 25T 2R A WL RE A A 48 4
9 AREVEATRITSY , S RE VLIS T~ DNA #5405 7T LA Sz e
TR NI SRS AR AR K o

— A 7, K T DNA 51 5 45 s ORG-Sk 3 W5
2 EIRATHIFFE 45 ok R B T DNA #1455 584
T B, FL 5 PR A B 2 AR T 4N A B % 5 4
R R R A A HORS 1WA E 3 I T AT, N
+ DNA 54572 B g 251K 13558 A HE, P DA, HoKS +
DNA 510 7] BB A 385 A Tk PR B | 3t ik — 2
UE RS 7 DNA 50405 50K 1CH AT B A fRk

FF DNA $i455 F2HLHI 45 OFs 7 & A R p
RO 08 T S Y Q8 T Y A T E W L
H7 OR IS R i S R Y &
TRTIA R BIESE B R T DNA #5145 5 MR 2 35 18 1
B BEARN SR D) AT DL ORI R R o
Il P55 5 5 o T A3 E . RS T DNA i3 J5 vl
MRS T2 RERE T 2 RE BRI 0 34 WG & & FIE IR
EIHE, MRS F & AL R ,80% B9 A% DNA 413
Bl A 5 s ) FRORS B TR e B i e 4, LA
4N DNA %2 Fif5 E R Z i A AR RE . TERE T

A EAG RS T DNA JLT-38cA A FRABERETT, fEHT IR
G VAJE SZ A DNA 7759 DUB S, T4 I % K
DNA 45 57K i R e o B2 AR WFFE 4 R R W7
R A NHEH K T DNA 5005 554 52 BE R ) &2 1
B0 SRIR (EAH G R RN, BRI ML AR HLBE
103 S MG DNA S5 PIRDL , 1A BESE 2 BU

W T B S EOR I O, SRR A
SRR, 5 PR 7 B T ARSI A N EL L
FURIPR IR A A R A 55 M A e 0 FIAG  Bi 1Y
FESEAR, HAH 15% BT E R0 oA IE
U DRI RERCH BL4 BT R S 5 ARG R B A
505, A IEASRERS B 1R A4 & R AT A RO . KT
DNA $5 475 Al 52 Wi 52 48 BE 0 IR IG e 1 8L 2= AU B
AH BB DNA B KO e R A E
HH 2 20% A @K -F IR T DNA 45, B LUKS 1
DNA Fi 05 BRI B B A 2 PR 7 B 1 B v A
REJIH ARG bR . K51 DNA HLA5 R I ] LS et
FEBCH HL AT AN RE S Bk BOAS 75, BG4 7 DNA
U ARSI IS A DR 80 R o3 BT ) e B TS, LAXER
BT AR T RE D AT B A LA AN o

Sk
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