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[Abstract] Objective To investigate the correlation between three sperm indexes and the outcome of in vitro fertilization and
embryo transfer(IVT-ET) before and after semen treatment. Methods The semen derived from 298 male patients treated with
IVT-ET from the Affiliated Hospital of Southwest Medical University was retrospectively analyzed. Routine analysis of semen be-
fore treatment was performed according to the WHO standard. Vitrolife density gradient centrifugation combined with upstream
method was used to analyze sperm parameters after sperm analysis,and the observation and statistics were performed after fertiliza-
tion and sequential culture to day 3. Results The total viability of spermatozoa before and after semen treatment, the percentage of
normal spermatozoa,sperm density,and other differences were statistically significant(P<C0. 05) ; The normal sperm morphology
rate was positively correlated with fertilization rate(r=10. 487, P<C0. 01) and cleavage rate(r=0. 250, P<C0. 05) ; The sperm vitality
of post-processed semen was positively related to the fertilization rate(r=0. 249, P<Z0. 05,) ; and significantly cleavage rate(r=
0.272,P<C0.05) ; After treatment,sperm density was positively correlated with 2 PN(»=0. 609, P<C0. 01) and multiple PN fertili-
zation rates(r=0. 243, P<<0. 05). Conclusion

ted at the day when the oocytes were collected may be more helpful in predicting the fertilization rate and cleavage rate of IVF-ET.

Our experimental results indicate that the parameters of post-processed sperm trea-

Therefore, the IVF-ET treatment protocols should be chose based on the normal sperm morphology rate and sperm vitality after se-
men treatment.

[Key words] assisted reproductive technology;sperm parameter;IVF outcome;correlation coefficient

R ML o3 BT — LA SR #0821y A B 15 R CART) 45U 3
BV E RN B EZ — R BT ELRT LW,
25 JR T () = FAK AR A IR S 52K IR R RS A (TVT-ET) 3
XK T 25 25 S BT 18 24 00 VP Al O 08 4% 3 1 52 4 O 2, 0
SRR E BRI T TE I PR AR R b 2 ALK T80 B 4
Hxh B AT IVE 8 ICSTIRYT 5 8 51 28158 b iR
B3CHR A 2 SR P AL BRI ORE VR R S0 T 4 SR AT BT . fELAE S
Jiti ART f93 B v o B IE TR MEAT M Ah 24 BOKs T2 25t 1l fb
Ak BRU KT T T AR DI AL BRAT RS 1 o 285 00 Ak Ak BRI LS RS
T 25 S BOR R AR RS o R A BIF 5 [0 B4 4 A T P
R B = 158 298 4 1] f g Ak BRI L SR 1 B0
EHEE G RAKE T HE 3 WHEIr 5 IVE 45 5 174 56 o4

x  HETIR ViR ERKERIFRE S (20130459) 5 75 B PRl R 2 fHE 2 B BHFRE 4 (11190,

o 32 B B A S T A

ST B E R AR AL AL BT LGRS T 45 T2 5 R TVE
45 Jr )R ) o DT 308 5 5 A A 0 4% SR 40 Sy ) G o 4 o K Bl iy
W45 TR 28 A 2 R 10 ST it 4l B A 9 3 T st R PR ] o Al B B 2
ARG RS .

1 #BME5FE

L1 —fgBekl #2014 — 2015 4F 78 3% B 4 58 b0 AT
IVT-ET 857 B9 e 401, 345 298 %F. B X 4 3905 2 LR 4544
15 45 TR BN IE H DS XU i B A B SE ML N R R 4
# 23~43 % PR (30. 0724, 48) % s RAFER K T F T
1AF s BREUIR AR T ol %5 F 4 KGO U0 51 F R o 5 T8 1% K R o
st B SR b A T SRR S EOE . BOTARS 24~46 % 7
N (32.43423.95) % s JCHMI 5 To i A% 5 9 5 s e TE W) g e

TEHE RN R (1981 —) , B BERF 5% 51 L 1



FRES 2017 % 11 A% 46 5% 32

g 0 s (4K R R B W) S SO BRSO A S AR 3~
i3

7 d, FRCARIBCON Y H AT T % R A B R TR RS TR R A DU
FEARIEH . W5 Yo (A 25 35 R W57 . 2R B 45 8 1 TR
B

1.2 Jrik

1.2.1 KWRRE WBAWESERI~7dETLHFRWFAR
MR TFRER AR T IR A& R A g KB E
PEA 0 SRR BCRIBORS B 20, B 1 37 CHER A8 N Ak . OF
i SR A A T

1.2.2 WWEBAN RS2SR SR e )
PR ) R W B 55 . B ) A A BE PR A D 200 A F
P b SR TS LAl B RS W R o B R AT A BT . IS pL
R VO I R AR T O EATORE RS IR E B S B
WP AR TIRAR R R A Difl-Quik Jrik i i, 2
BRSE S MG HE A DA R AR E 5 LR =EF MR
TSI EITESE TN R EI BT IEHEEER,
KT B0 7 VB AT 1A 32 B VAR T RE Bh & 1eG B
1.2.3 Kl RABEMEHOESERT . BR
53 WAL IR ) WA T I A C BIER 1 90 6 Sperm grad (Vitrolife, 3
O PEATRE B B0 WIULIE . B R B & 1.5 mL ) GIVFE
HLBD L IR BV RG ARG FRINA 1.5 mL ) G-IVE, 475
O FE LV TR B E DA 0.5 mL 1Y GIVFE 1
BILERM.ET 64C0,.5%0, 95% 1B I E N 37 CTHY
R AR 3% 30 min, IR IS WGEAT RS2 RE . I RG G T
B _E VT AT R AT DR A R IR R IR A R
KT B 7 VB AT 1A A2 B VAR T RZ B K 1eG B
1.2.4 JRMEHED 3R HZ O 0 F AR K O BT AR
HEO, w1k 3 2RISR 21 K FF b o7 AR PR IR B 38 B O %
(GnRH-a) , H &% 3 RILA SRS 5F (Gonal-F,Gn) , 1 F 3
ASPL B O E AR R F 85 F 18 mm, I 3% {4 4 i (LHD <5
U/L, #KER (P) <16 nmol/L {5 (| i FH 42 o4 IR % % Gn. %4
F G AR PR i % (hCG, Serono, % 1:) .36 h J5 14 B @
71 FHY .

1.2.5 (RAPZRSIRIGH IR AF T K68 30 min, HUON 5 0 50
FHCE GIVE™ PLUS £ 32 h il 2 h jJ il TR AN RS . &
FAREXZREEFRA (37 C.6%CO, 5% 0, .95% 1) 55
F RSN )G 5 h YR ARG EE AR MR BN 1O O A R AR
&, W Garden W4 RGEXT d0.d1.d2.d3 B [|) B 43 5l 5% 2

4527

e (Pb) 2 JFA% (PND 3 £ PN 52 K 2 0 3445 AR Jify %6
5. AWEIT 2PN Z K5 % = 2PN Z R 50/ 3R 0 B 4 X 100263 £
PN Z K5 =2 PN Z AR /3R B E<100%0; IR R = Z
P 24 IR R/ 2RO 100 %6 s R R IR iR 3R =3~ 4 R/ Z R B X
100% .

1.3 Sl R Execl2007 I SPSS17. 0 5 44 %t 44 4
AT G5BT TR BERER T2 s RoR A FRHT R K F 45 S8
I R P X ¢ A6 56 %1 RE 7 A BR AT /S 1% 0 5 32 K 45 R R
Spearman Fk# & 2 B FT 47 L P<C0. 05 22 F A7 G il 2#
2 & ®

2.1 AHEFVUERFERIE N CEFRES A EESMEE 4
YRS R S R T AR B AT, B R AT S 2 IEAHSC (r=0. 29,
P<C0.01) ; Ab S A6 T IE B A % 5 T 4L 2 AT, H AL AT 5 2
IEAHOG (r=0. 25, P<0. 05) ; &b 3 )5 K 7 % BEAR F AL ¥ AT, A
JEFRET G R IEA K (r=0.26,P<C0.05), LFE 1,

1298 BIBEBBARMIERAN (7))

4151 B 1 6 EFBERD  MHEA0/mL)
Ak PR 43.03£16. 21 2.83+2.03 137.02488. 67
A5 87.6149.61 5.42+1.94 57.26+40.43

r 0.29 0.25 0. 26

P <<0.05 <<0. 05 <<0. 05

2.2 IVE4JG GO0 4 518 KL AT SN2 AR F 2 2PN

TR L PN 2R 09 2L 0 R R iR 2 43 3] 2 (68. 08 =
16.23), (14. 62 & 10. 25), (85. 75 & 14. 89), (60. 43 =+
22.81) %,

2.3 HEETVERE T RGN VEHES EEES IVF 45 /A
KAHT ALBRETRE FIEWIES RS IVF 455 4 B CF ¥ 2PN
THER 2 PN R 00 R A% R IR iR ) JCAH 6t (P>
0.05) G FIEFHEESREZERE MK (r=0. 487,
P<C0.01) . 5 BI R EA K (r=0. 250, P<<0. 05) ; AL B S5 45 T
MR NSRBI (r=0. 249, P<C0. 05), 5 ALK 2
EAHZE(r=0.272, P<<0. 05) ; AL B ET G T B E 5 IVE 45 7 4
TR N B2, AL FJS RS F % 5 2PN Z K5 % 5 IE M O6 (r=
0.609,P<C0.01),5% PN ZHH L IEH XK (r=0. 243, P<
0.05), L 2,

=2 BiRAER X IVF EREXELH(r,P)
A b 0 b 0 5 R
i H
ERER B R IEHEEA BE Gy
ZAE R 0.032,0.971 0.053,0.535 0.021,0. 869 0.487,0.006 0. 249,0.032 0.133,0.114
2PN 37 K5 % —0.180,0. 130 —0.037,0.761 —0.135,0.113 0.009,0. 942 0.036,0. 652 0.609,0. 000
% PN Z 45 % 0.120,0.108 0.142,0.089 —0.029,0.975 0.053,0.479 0.167,0. 255 0.243,0.034
e —0.169,0. 147 0.119,0. 248 0.038,0. 740 0.250,0.038 0.272,0.016 —0.069,0.739
WIS —0.052,0. 845 0.677,0.072 0.472,0.116 0.214,0.131 0.121,0.098 0.098,0. 483
3 it e HMR. REWIEEW N T DNA 588 2 TR 5l 75 P 4

i A 385 6 32 K5 7 sCAR 32 18T 24 T 3RO 80 ML 0 A7 285 2R
PesE K 5 3 AR R AR IO 24 H Ak S BRI, A BT 5 ik 5
RV 22 0o A BRI 45 T0URS W2 B0 o3 LU AR O T Ak B3R 1) 2 5
AE 035 R RS RS o 53 A RORE YRR T A 4 < RS TR
RS T B RS T R BRRUBE (8 A R 5 S RE 0 4G

KT D REXS TVE 32 K5 2, B0 23 i JR A IR 5 0 7™ R 45 A
JEEI R A B A A R Ak BT RS TR AR AE R I BE RS T
B2 o, BRI J7 s AN e — 19 tH IS R 22 57, Gk IE B
WO TR D RE . 7RSS ART Ay #2 i, BUIE JH ok 47 14 51 4%
RIS 225 (e A Ak BES B0 K T i Al b BT RS T, IR AL B



4528

Tl R RS B BEVE B S WA AR 2R 25 Ry . O T BB B ik
A F AW FE R £R 1IN A Al i O 3 JE S R AR AR 5 IR
994 R LLELRTTRE A L A BRI BT AR TR
XKL BT S A T S80S TVE 45 8 M A DS M AT LU AL 45
T AT HE I R AR S AR

ABPFEA R LR AL BT T IE W B SRS IVE % 345
FyRHRMEA L2 EAL TS T IE W R SRS Z RN R R
RIEAASE. AW BN IE W B SR 20 5 A e,
T A A SCE FE R K T IE W TR A8 T 20 3 45 H 32K 0 1 %
FOGHE S B TVE 255 1 0 A BV IR R 7 IE W R &
HAE T G5 1 — AT AE AR 2 4 L. 03/ i B T fE
el TSI QO Tk AN RERR S HEEE
TIE > LIRS B RO 1 2 A P ) B L T 7E O b Ak FR i
FRE T RS T I A& IS 5 S 00 AT R R WA 2 o
B Al A BT X TVE 45 R 43 00 4 A 78 1 K D% 3h
PN BT TIE W SRS HNZ RN BT
193K RE 1 B S I T 5 B B A S I RE ST . T T
TE 25 5 BAUBS IR Ko 52 ) B RS 5 2 T RS 45 K9 AT 52 ) RS 5 [
BBV IRES] UL FEAR T 2K R AN K T IEH RS
5 2 R A O Sk I T AR 1z gl ek P a1 Sk T T S
WAREIR Z MR E N R R BT AS S M RE T L K
TREZHRINEE . A5 K BUAL B BT RT 1 1E W8 25 % 55 2 K
MR B WAL G IEH B B RS 2R R R EM, {2
ANAE B S RS T IE RO S R ERE BN IVE MR . (A IR
TIEH TSR G IR B2 B MR T 19T 358 B S W
Qe MR 75 St AR AR IE W SR O 2 L (EUZ N BE R T B9 224 ) 30
JERG KT . A WEFEAT R ES B RG TE B IE W R IR R A B
FERW R SO IRTE S T AR OGN . 1 WAL 3 S RS
TIE T A5 3O B2 R AN B0 AR BT — RE W BNAE

ABETEE K B Ak BT RS 715 015 4 01 TVE 25 5 A1 6 4
AN S A PR T3 T X SR AR B0 R S TEAR G T R
KIS ADMERRZ TS A TIES R METR
N S % i M N S0 B B W e P ML N T A U
FRREJG T J7 B RS T HEAT R AMERE T A S 2
SRR A BSOS TS ) 25 e A A OB RN TR 05 K
TR TG A A G RO TE S IE W AT T R T E
S EL A O B B ORE R BE IE WSS R R 5 4h
Sivanarayana 55" B9t & SRS 05 )1 15 DNA SERMEA O,
A MIAZIE W RORETE— E L ERRIEZ R S B R a0 &
Ao Luco S B A BURS WAL BEHTRE 1% 0 5 TUT A ALK
TR YA G R 116 01 5 TUT MG PR B3 . W9 AR 5E Y
RAATEAT IR £ 45 0 Bon R DLREIE i Lt AR L AR AS F 5 4k BT R
T T U0 T G R M IR B WM 25 2R Bk AL
5 ORE 535 7 % 3208 R K B B A AR BUNAE T

ACHIF T 45 5 S 7 R W 4k B RS 0 EE X TVE 45 R A e 4
AN AL R VR BE X 2PN A B A G X £ PN
BAMKAE . A FRETR 0% 22 5 B2 W IR T % EERE
PRUERT 045 & R R A S5 SR i B . T A BRI AR & A —
P73 FE T B I T BORS 1 . PR G Ak PR T A RS T 8 BE X TVF 45
FMIRMEAR K . AR WITCAE A N I 2 AR A1 L Bl 35 T
JEM TR 2 PN 2R R W22 35 . Palomo %2 il
T2 PN SRR 5 (R AP 2R A ARS8 LA O . A&
WFSE 45 0 7 A 35 G 5 8 BE X 20005 32 ORE A M5 1« Ul W RS
THEEA—ERE LSRR w . BTN 2

FRES 2017511 A% 46 %% 324

2 JE IR G A0 i B 5 RORE (1 R I, T R R R SR . Ak B
JERORT WU BE S 2PN A 22 PN AR 35 M 5% f — 28 2R o
T A A FL I PR 8 TN O RS T

L5 LT RS WAL B A5 T2 Joxt TVE 25 J8) JoAf 5 1, T
Ak B JEORE T8 25 TS H0S TVE S5 548 M1 56Tk  BIORE W Ak B2 )
B IE 6 TE 25 S FIORE T35 Jy % TVE 28 3 R0 B R 8 B A T A
M o 2 8 A3 B9 2R 7 AR T E B4R T RO ORI AR
5 RS VRO BE A A IS ARSI L PR IR R R . AR
TR A 22 QRS AT 5T AL AL 31 IS R W% U2 805 TVE 25 R
KA RATIAR AL BS RS WS B TVE 45 )5 5952 . o8 I
PRAE AL LA PR S R

S ik

[1] World Health Organization. WHO laboratory manual for
the examination and processing of human semen[ M|, 5th
ed. Geneva:; World Health Organization,2010:2.

[2] Bounartzi T,Dafopoulos K, Anifandis G, et al. Pregnancy
prediction by free sperm DNA and sperm DNA fragmen-
tation in semen specimens of IVF/ICSI-ET patients[ ] ].
Hum Fertil,2016,19(1) :56-62.

[3] Cheng WX,Agbo C,Dahan MH. Comparison of pregnan-
cy rates in pre-treatment male infertility and low total mo-
tile sperm count at insemination[ J]. Arch Gynecol,2016,
293(1).211-217.

[4] Luco SM.Agbo C,Behr B,et al. The evaluation of pre and
post processing semen analysis parameters at the time of
intrauterine insemination in couples diagnosed with male
factor infertility and pregnancy rates based on stimulation
agent. A retrospective cohort study[J]. Eur J Obstet Gy-
necol Reprod Biol,2014,179(2):159-162.

[5] Tachawiwat K,Getpook C,Geater A. Comparison of hya-
luronan binding assay scores of spermatozoa using swim-
up techniques and density gradient centrifugation[]J]. J
Med Assoc Thai,2015,98 Suppl 2.:S84-91.

[6] Tavalace M,Deemeh MR, Arbabian M, et al. Density gradient
centrifugation before or after magnetic-activated cell sorting:
which technique is more useful for clinical sperm selection?
[J].] Assist Reprod Genet,2012,29(1):31-38.

[7] Xue X,Wang WS, Shi JZ,et al. Efficacy of swim-up ver-
sus density gradient centrifugation in improving sperm de-
formity rate and DNA fragmentation index in semen sam-
ples from teratozoospermic patients[ J]. ] Assist Reprod
Genet,2014,31(9):1161-1166.

[8] Aysen Durmaz, Nurten Dikmen, Cumhur Giindiiz, et al.
Fluctuation of "sperm DNA integrity" in accordance with
semen parameters, and it' s relationship with infertility
[J].J Assist Reprod Genet,2014,31(12):1665-1671.

[9] Shi YC,Shen LY,Cheng HB,et al. Relationship of sperm
morphology with the outcomes of in vitro fertilization and
embryo transfer[ J]. National Journal of Andrology,2014,
20(8) :690-696.

[10] Yang J,Gao X. Relationship between sperm acrosin hyal-
uronidase activity and conventional semen parameters[ ] ].

J Med Res,2010,119(5) :705-708. CFH55 4532 51



4532

T R B B 20 B WL 2T 4k 40 6 094 7 T IR L R DR 1 A S
RIEE RN . O ALV YAt AR BR R O B I B A AR Lt R
S i 4L U8 B Y AR B BEORZS A IR T 0 AR L X — i AW R
[ JEF 4 200 O D UL A 200 M AT R 348 A L A B I £ 48 IR
SR . AN KR A 0, 0 B A LA Al R e B R
4 A EE B AL A 5T 4 R S 1 AMIRGE — B

R 75 [ N AR 5E K B TGF-R0 4 N 15 5 86 S 5 .0 5 4l
LA AL TR B YA L0 . TGF-B BEifs 5 A0 B B 4F 4 20
M TR i J R 3G 0 L Bh ) 526 & B, TGF-B i 88 S 38/ I
G ) RAF AL E . A SE 5 & B, TGF-B i S0 5 il 4F
AEAN A T 7 e Rk B4, [R) B P-Smad2 . Smad4 mRNA FlI
B AKEFEMM ., ABFTE KB, TGE-8, it 16 [ 5 B %
FIIE PR 55 K P 19 35 35 76 RHD-pAF 41 B B 85 i, #£ RHD-
cAF 4l i %% .

ARWFFEHE AR s RGO 975 B B A A WL 5 0 B AL R i fb A
WAAR S, T 20/ 19 8 J5 1) 4 B M) A X — i B P % 2 B S A
Mo GABEMNIMIFIE AL, TGF-B, aof i 35 0] fg 20 548
27 24k Y 4 T AN 9 4 F UL 2 — o 5 TGE-B, 3@ i ol Ff 5 5 5%
SR AR AN A S0 B IR BR AT 4E 4k 1Y B 4> T LA £ E—
e hl 5 16 R A5 o

S % 3k
[1] Adeniran I,Maciver DH,Garratt CJ,et al. Effects of per-
sistent atrial Fibrillation-Induced electrical remodeling on

atrial Electro-Mechanics-insights from a 3D model of the
human atria[ J]. PLoS One,2015,10(11) :e0142397.

[2] Jiao L, Yajuan Y,Chee YN,et al. Association of plasma
transforming growth factor-g1 levels and the risk of atrial
fibrillation:a meta-analysis[ J ]. PLoS One,2016,11(5):
e0155275.

[3] Lévy S, Sbragia P. Remodelling in atrial fibrillation[ ] ].

Arch Mal Coeur Vaiss,2005,98(4) :308-312.
[4] Allessie M, Ausma J,Electrical SU. Contractile and struc-

(5]

(6]

[7]

(8]

[9]

[10]

[11]

FRES 2017511 A% 46 %% 324

tural remodeling during atrial fibrillation[ J]. Cardiovasc
Res,2002,54(2) :230-246.

Bujak M, Frangogiannis NG. The role of TGF-beta signa-
ling in myocardial infarction and cardiac remodeling[]].
Cardiovasc Res,2007,74(2) :184-195.

Boldt A, Wetzel U, Lauschke J,et al. Fibrosis in left atrial
tissue of patients with atrial fibrillation with and without
underlying mitral valve disease[ J]. Heart, 2004, 90 (4):
400-405.

Paulus K, Gregory YL, Isabelle C, et al. Comprehensive risk
reduction in patients with atrial fibrillation: emerging diagnos-
tic and therapeutic options-a report from the 3rd Atrial Fi-
brillation Competence NETwork /European Heart Rhythm
Association consensus conference ] ]. Europace,2012,14(1) ;
8-27.

Trayanova NA. Mathematical approaches to understand-
ing and imaging atrial fibrillation significance for mecha-
nisms and management[ J]. Circ Res,2014,114(9):1516-
1531.

Rahmutula D, Marcus GM, Wilson EE, et al. Molecular
basis of selective atrial fibrosis due to overexpression of
transforming growth factor-1[J]. Cardiovasc Res, 2013,
99(4).:769-779.

Cao HL.Zhou Q.Lan RF, et al. A functional polymor-
phism C-509T in TGF beta-1 promoter contributes to
susceptibility and prognosis of lone atrial fibrillation in
Chinese population[J]. PLoS One,2014,9(11) :e112912.

Laura D, Jiawei J, Weijin S,et al. Mkk4 is a negative reg-
ulator of the transforming growth factor beta 1 signaling
associated with atrial remodeling and arrhythmogenesis
with age[J]. ] Am Heart Assoc,2014,3(2):e000340.

e H . 2017-04-28 & 18] H 3. 2017-07-16)

CEH255 4528 B0

(110 £ 58 A5 AN F BN TIBE 55 24 I Ik
S5 )R AR SRS LT ], R B AL 24 6 75, 2012,26(1) : 23-
26.

[12] Li B,Ma YF, Huang JL, et al. Probing the effect of hu-
man normal sperm morphology rate on cycle outcomes
and assisted reproductive methods selection [ J]. PLoS
One,2014,9(11) :e113392.

[13] ¥ dd. B 1R S B0 1 A 320K - I iR # i 4T R 285 )R 1)
ARG L) . [ B 30 BR 2 28 75,2016, 37 (11) : 1505~
1507.

[14] ZEWemt ., (UBSLT R 230 . 55 K T IR S XK SF 52 K5 R i 4%
FAE RS SR 2w LT ], B BRIE - R 2 24 25, 2011, 38(1)
72-75.

[15] Kashanian JA, Brannigan RE. Sperm morphology and re-
productive outcomes: a perplexing relationship[J ]. Fertil
Steril,2014,102(6) :1561-1562.

L16] J7 M, T8 ok 8005 - 55 RS T I8 A XA Fh 52 65 /9 52 i 4
FLT]. AR R AN 2% 35, 2001, 22(6) £ 367-369.

[17] Cheng WX, Agbo C,Dahan MH. Comparison of pregnan-

(18]

(19]

[20]

cy rates in pre-treatment male infertility and low total
motile sperm count at insemination[ J ]. Arch Gynecol Ob-
stet,2015,293(1):211-217,

Kazerooni T, Asadi N,Jadid L,et al. Evaluation of sperm’
s chromatin quality with acridine orange test,chromomy-
cin A3 and aniline blue staining in couples with unex-
plained recurrent abortion[]J]. J Assist Reprod Genet,
2009,26(11/12) :591-596.

Sivanarayana T,Krishna CR,Prakash GJ,et al. CASA de-
rived human sperm abnormalities; correlation with chro-
matin packing and DNA f{ragmentation[ ]J]. J Assist Re-
prod Genet,2012,29(12).:1327-1334.

Palomo MJ,Mogas T,lzquierdo D,et al. The influence of
sperm concentration, length of the gamete co-culture and
the evolution of different sperm parameters on the in vitro
fertilization of prepubertal goat oocytes[ ] ]. Zygote,2010,
18(4) :345-355.

Clicfs B #1:2017-04-09 & [8] B #9.2017-06-13)



