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FEAA I ARG R, AN J) 2 [RPIRAS TR L 2%
Pk 7 5:(P<0.05), JiH 2 5(10%~30%)20 2 7] [ 22 5+
W 52 (P<0.01), 111 (31%~60%) 15 (61%~80%)3i 1 4H I¥]
(PR ASTVIEI TG S 35 7 22 57 (P>0.05), {HIX P 201 [A] 1)
W IIRIE I 22 7 BT Gort 24 L (P<0.05) (K 1).
Pla+bZ ik 7750% kbRt br A 43 24 3% 07 1E 4
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E1 Janus Green BiE{REH AL E(200x%) , e e
Fig.1 Appraisement by Janus Green B(200%) PO IE i 1AM H:" %#%ﬂﬁ‘@(bO.OS)(@ZB)O i

R RENENFETEAAE LRI EEZE ((meanstSEM)

Table 1 Mitochondria respiratory function of different sperm motility(means+SEM)

LERRLEP] BB KGNS ) RS A L RIACIR AT AL A LORACR AR IV IR FE S
W JE (mg/mL) ((nmol-O,)/(min‘mg-protein)) ((nmol-O,)/(min-mg-protein))
Motility of sperm  n Average motility =~ Mitochondrial protein ~ Mitochondrial state III respiration Mitochondrial state IV respiration
of sperm contents(mg/mL) ((nmol-O,)/(min‘mg-protein)) ((nmol-Oz2)/(min‘mg-protein))
10%~30% 8 18.88+3.498 8.143+2.085 19.32+3.0664444 6.614+1.045°444
31%~60% 14 4531+8.412 7.918+1.7224 34.63+10.01**4 11.96+3.058%**
61%~80% 10 67.53+4.920 9.694+2.310% 41.7349.177%** 13.41+3.286%*

L510%~30%2 LLAZ, *P<0.05, **P<0.01; 15 30%~60%21 LLAL, “P<0.05, “*P<0.01; 15 60%~80%Z1 LLAE, 4P<0.05, 44 P<0.01,
*P<0.05, **P<0.01 compared with 10%~30% group; “P<0.05, “2P<0.01 compared with 30%~60% group; 4 P<0.05, 44P<0.01 compared with
60%~80% group.

A) B) ©
= 3. ~ 140 *
g 4.5 % A’a\ I
e 4 I ol 8 120f
235 28+ e 2
=y 5 | 3S500
§25 e 261 'g%&, 80|
£ g <55
8 2 € 54l °=E 60 114.9
215 3.511 ) 85
S = 2.604 E£S 40¢
= Q T
gl 22} 283
205 F'ﬁg 20+
[9] 0 L ) L 4 = 0 .
= Asthenospermia Control Asthenospermia Control Asthenospermia  Control

AR TG )5 SRR 1 (RCR)I LU B: RS ) 5 AR LU (P/OYIR LU C: G735 ) 55 S AL T R A 2804 (OPR) I LU, *P<0.05,
*#P<0.01,

A: comparison of sperm motility and RCR; B: comparison of sperm motility and P/O; C: comparison of sperm motility and OPR, *P<0.05, **P<0.01.
E2  §54EFIELAFAXT BRLA L bl (R PF IR T B Y PR

Fig.2 Comparison of mitochondria respiratory function in the asthenospermia and controls

HALIKOPREL 9985 [ AEZL W] W 4% K (1&120), L fr 2.3 #5FDNABMGSHFEN . LRIRFRRE
FESCEHT N T40.74%, 2250 E AR S BORRSRTE
#2251 (P<0.01). SCDSEH 73 Mk " DNASR A, AR 65 50k 1
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SKEBREAR LW, 43 A K. WL NI G A2,
KN R 7 kG DNASE ST Hi4%, /NFI TG 5
FINKE TDNAF — & BB (E3). /NGa U
Tk AAA<SVAN AW bR, TOLER T LERE
>VARM<2/32Z (8], KIGakE 1k HAE>2/3,

WRIESCDLIEG IR, 73T TG 1 LR AR
ALK T DNABI R L AR SCHE, W2k 7 DNA
BT ERE TG ST SRR, AL IR L
R (OPR)E S 2 A R (P<0.01), 1 5 2 FIR S
AT A2 il (RCRBIG i #5 AHOGTE(P>0.05)(2) -

L REFRE 1 20 R R 7 30 ANEERRE 1 4 BEECRE T 1~2: K5 A% DNASEHRE; 3~4: K5 AZDNAKR Wi

1: large-sized dispersion halos; 2: medium-sized dispersion halos; 3: small-sized dispersion halos, 4: none dispersion halos. 1~2: sperm nuclei with in-

tegrity DNA; 3~4: nuclei with DNA fragmentation.

B3 HFRERY HER200%)

Fig.3 Sperm chromatin dispersion experiment(200x)
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Table 2 Sperm DNA fragmentation index(DFI) associated with motility of sperm, mitochondria respiratory function

SRR H 1% rfff Pl
Item n r value P value
The percents of grade a (a%) 24 - 0.796** 0.000
The percents of grade (a+b)(a+b%) 24 -0.812%* 0.000
Mitochondrial protein contents(mg/mL) 24 -0.104 0.629
STIII ((nmol-O,)/(min‘mg-protein)) 24 0.788** 0.000
RCR 24 -0.029 0.892
OPR ((nmol-O,)/(min'mg-protein)) 24 - 0.696%* 0.000

R T DNAE R 52K 715 s ML R IE I D) BE AR S, *P<0.05, **P<0.01,

DFI correlation to motility of sperm and mitochondria respiratory function, *P<0.05, **P<0.01.
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Analysis of Mitochondria Respiratory Function Associated with Motility of
Sperm and Nucleus DNA Damage

Zheng Jiujia"?, Lou Zhefeng', Zheng Weihong?, Jin Jianyuan?, Ni Wuhua®, Li Ping', Jin Longjin'*
('Zhejiang Provincial Key Laboratory for Medical Genetics, School of Life Sciences, School of Laboratory Medicine, Wenzhou Medi-
cal College, Wenzhou 325035, China; *Reproductive Medicine Center, First Affiliated Hospital, Wenzhou Medical College, Wenzhou
325001, China;*School of Life and Environment Science, Wenzhou University, Wenzhou 325027, China)

Abstract The aim of this study is to investigate the correlationship between mitochondrial respiratory
function and sperm motility and nuclear DNA damage. Thirty-four semen samples were collected according to the
WHO motility criteria. The mitochondria of sperm were extracted by differential centrifugation or density gradient
centrifugation. Oxygen electrode units were used to measure the respiration rate of sperm mitochondria, and calcu-
late mitochondrial state III respiration(ST III), mitochondrial state IV respiration(ST IV), P/O ratio, respiratory con-
trol rate(RCR) and the rate of oxidative phosphorylation(OPR). Sperm DNA damage was assessed by sperm chro-
matin dispersion(SCD). Our results showed that mitochondrial state III respiration significantly different among
groups with different motility sperm(P<0.01), the RCR and OPR in asthenospermia(AST) group were significantly
lower than that of control group, decreased by 17.03%(P<0.05) and 40.74%(P<0.001), respectively. Linear regres-
sion analysis indicated sperm DNA damage negative correlation to motility of sperm, STII, OPR(r=-0.812, -0.788
and -0.696, respectively). In conclusion, mitochondria respiratory and oxidative phosphorylation might have close
correlation with sperm motility; sperm function might be impaired when DNA was damaged.

Key words motility of sperm; mitochondria; oxidative phosphorylation; DNA damage

Received: April 21,2011  Accepted: September 27, 2011

This work was supported by the Natural Science Foundation of Zhejiang Province (No.Y206582) and Wenzhou Science & Technology Coopera-
tion Program (No.H20090063)

*Corresponding author. Tel: 86-577-86689780, E-mail: j120050101@yahoo.com.cn





