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TOM tat

Muc tiéu: Xdc dinh moi tuong quan gida chi s6 phan manh DNA tinh
truing (DNA Fragment Index — DFI) dugc do bang phuong phap khao
sdt do phan tdn nhiém sac chét (Sperm Chormatin Dispersion — SCD)
va két qua tiéem tinh tring vao bao tuong noan (Intracytoplasmic Sperm
Injection — ICSI).

Ddi tugng va phuang phap nghién eiiu: Bay la nghién cuu doan hé tién
cuu, thuc hién trén 160 bénh nhan diéu tri ICSI tai Bon vi H trg sinh san
IVFMD, Bénh vien My Blic tu thang 06/2016 dén thang 05/2017.

Két qua: Khong co mai tuong quan gidia chi s6 phan manh DNA va két
qua ICSI, bao gom: ty Ié thu tinh, ty lé tao phoi ngay 3 va ty lé phoi hdu
dung (p > 0,05). Két qua: thai lam sang 6 ba nhom DFI (< 15%, 15-30%,
> 30%) khoéng co khdc biét, bao gom: ty lé thai beta-hCG > 25 mIU/mL
(tuong ung la 49%, 57% va 60%), ty lé thai lam sang (tuong ung la 33%,
47% va 20%) va ty lé sdy thai (tuong ung la 6,5%, 13,3% va 0%) (p > 0,05).

Két luan: Ty lé phan manh DNA tinh trung khong anh hudng dén két
qua diéu tri cua ICSI.

1. bat van dé

C6 khodng 30-40% cdc trusng hop hiém muén cé nguyén nhan tu
cé hai vo chéng va khoang 20% do bét thusng vé tinh trung cia ngusi
chdng[1]. Trong do, cdc yéu 16 dusc quan tam trong chén dodn vé sinh
nam thusng chi dya vaio céc théng sé tinh dich do, bao gom: thé tich tinh
dich, pH, mat do, do di déng va hinh dang tinh trung. Tuy nhién, khodng
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15% trusng hop vé sinh nam ¢6 tinh dich d6 binh
thusng[2]. Néng do ROS qué muc trong tinh dich
c6 thé l& mét trong nhing yéu t6 tien lugng ti le
thy tinh kém trong &ng nghiém (In vitro fertilization
- IVF). Céc géc oxy héa tac dong lam giégm do
di dong, kha néng séng va gay phan manh DNA
cba tinh trung. Sy phan ménh DNA tinh trung
gay anh huéng dén viéc dém nhan chic nang thy
tinh binh thusng, cing nhu trong qud trinh phat
trién phoi thai sau nay[3]. Mac du cé méi lien
quan gida mic d6 di dang cda tinh trung véi sy
phan manh DNA[4], nhung hinh dang tinh trung
khong phéi la yéu 16 dy dodn cho sy phan manh
DNA tinh trung[5], thém chi nhang tinh tring cé
hinh dang binh thusng cong c6 thé bi phan manh
DNA. Avendano v& cong sy nam 2010 cho rang
cé méi tuong quan nghich, cé y nghia l6n trong y
hoc, gita nhang tinh trung hinh dang binh thusng
nhung bi phan manh DNA va chét lugng phei, ty
le thai sau phuong phdp tiém tinh trung vao bao
tuong nodn (Intracytoplasmic Sperm Injection-ICSI)
[6,7]. Trong ICS, tiéu chi dé chon loc tinh trung dé
tiem vao bao tuong tring la cé di dong tét, hinh
dang binh thusng cao, tuy nhién, ti lé phan ménh
DNA trong nhing tinh trung dé méi la yéu t6 quan
trong anh huéng dén két qua digu tri.

Tu d6, véin dé vé sy nguyén ven cla cdu tric
DNA va chic néing coa tinh trung duge quan tém
nhigu hon. Dé tai duoc thuc hién véi myc tieu danh
gid méi tuong quan cda ty lé phan méanh DNA tinh
trung va két qua tao phei va ty lé thai lam sang, ty
lé thai dién tién trong cdc trusng hop thy tinh bang
phuong phép ICSI.

2. b6i tugng va phuong
phap nghién ctu

Thiét ké nghién cou

Day la mot nghién ciu doan hé tién cou véi két
qud sau ICSI bao gom: ty lé thy tinh, ty lé tao phoi
ngdy 3, ty lé tao phéi tét, thai lam sang va thai dién
tién lien quan t6i chi sé DFI khéc nhau cta bénh nhan.

Thu nhan méu tinh dich (theo chi dan coa
WHO, 2010)

C6 160 cap vo chong tham gia nghién ciu sé
léiy méu tinh dich. M&u dugc thu nhan tai IVFMD,
Benh vien My Duc tu thang 06/2016 dén thang

05/2017. Méau tinh dich sau khi xuét tinh duoc thu
nhén vao lo dung méu chuyén dung va chs ly giai
15-60 phit. Sau d6, méu duge danh gia mat do
va do di déng theo qui trinh chuén (WHO, 2010).

Tinh trung dugc chuén bi bang phuong phdap
thang nong dé kheng lien tuc, ly tam 1.200 vong/
phut trong 10 phit. Méi trusng loc la AllGrad®
45% va AllGrad® 90% (LifeGlobal). Phan can
dugc rda v6i 3 mL méi trusng AllGrad® Wash
(LifeGlobal), ly tam 1.200 vong/phut trong 5 phut.
Tinh trung sau khi loc ria duge cé dac trong 0,1-
0,2 mL st dyng cho ICSI.

Chuan bi noan

Nodn dugc choc hut 36-40 gis sau khi tiem
hCG. Khéi noan-cumulus  (Oocyte-cumulus
complex - OCC) dugc rda vao dia chia moéi
trusng Collect Medium (LifeGlobal). Noan sau
dé dugc cdy trong hop 4 giéng chia méi trusng
Global total LP for Fertilization (LifeGlobal) cé phu
dau. Sau 2-3 gié nusi cdly 6 37°C, 6% CO, va 5%
O,. Noan dugc tach ra khéi khéi OCC béng moéi
trusng Hyaluronidase va dugc tiép tuc nuéi cdy
1-2 gis trong giot méi trusng Global total LP for
Fertilization trudc khi thyc hién ICSI.

Tiém tinh trung vao bao tuong noan

Tién hanh ICSI 40-42 gis sau gis tiem hCG
theo quy trinh kich thich busng tring thusng qui.
Nodn sau khi ICSI dugc nuéi cédy trong digu kien
37°C, 6% CO, va 5% O,. Thy tinh duoc xac dinh
sau 16-20 gid tiem tinh trung vaio bao tuong tring
khi xuét hién hai tien nhan va ddy ra thé cyc thu
hai. Vao ngay 3, céc phoi duge dénh gia vao thsi
diém 66-68 gis sau ICSI. Phéi ngay 3 dugc xdc
dinh khi ¢6 1 6 t& bao tré lén, trong do, phéi logi
| dugc xdc dinh c6 s6 phoi bao 7-9 t€ bao vdi ti
lé phan ménh 0-10%. Viéc danh gié va phan logi
dya trén dong thuan alpha (2011)[8].

Tién hanh quy trinh phat hién sy phan manh
DNA 1€ bao tinh trung bang phuong phap SCD

Quy trinh phdt hién phan manh DNA t€ bao
tinh trung béing phuong phép SCD dugc xay dung
tai Khoa Y, Dai hoc Quéc gia Thanh phé He Chi
Minh, dya theo quy trinh coa Frenandez (nam
2003 va 2005), véi mét s6 chi tiét duoc cai tién dé
phu hgp véi digu kien dp dung tai Viet Nam.

Pau tien, tinh dich dugc pha loang véi PBS dén
mat do 20 triéu tinh trung/mL. Tiép theo, 25 pl

mau sau khi dugc pha loéng trén véi 50 pl agarose
trong eppendorf (1%). Sau d6, 15 pL thé tich hén
hop dugc nhé lén slide. Slide sé dugc day bang
coverslip roi giv lanh & 4°C / 5phot. Sau 5 phat,
slide dugc bé coverslip sé tigp tuc dugc ngam trong
dung dich HCl 0,08 N trong 7 phdt & nhigt do
phong. Tiép theo, slide dugc ngam trong dung dich
ly giai 20 phot & nhiét d6 phong va ria véi nuée
cét trong 5 pht. Slide lan lugt dugc rua trong loat
dung dich ethanol ¢6 nong do 70%, 100% trong
2 phot méi lan va nhuém méu véi giemsa trong 7
phut. Sau khi rda véi nuéc cét, méu duge dé kho &
nhiét d6 phong. Cuéi cing, méu dugc phan tich két
qué hinh énh & vat kinh 100X

Phan tich s6 liéu

Cdc chi s6 dugc phan tich gom: s6 mat do,
do di déng, chi s6 phan méanh DNA tinh trung,
s6 nodn choc hit, sé noan truéng thanh, ty le
thy tinh, ty lé phoi phan chia, s6 phoi tét ngay
3, ty lé beta-hCG, ty lé thai lam sang va ty le
lam t6 coa phoi. Cdc sé lieu sé dugc trinh bay
dugi dang gid tri trung binh + do lech chuén
hay dusi dang phan tram. Sy khdc biét giva céc
gid tri trung binh dugc kiém dinh bang Student’s
t-test cho du lieu theo luat phan phéi chuén, gid
tri phan tram dugc kiém dinh sy khac biét bang
Chi-square test, sy khdc biét cé y nghia théng ke
dugc xdc dinh khi p < 0,05.

Su dung phan mém théng ké R (ver 3.2.4) dé
kiém dinh hé s6 tuong quan r (theo Pearson) cho
so sanh chi s6 DFI va céc gid tri digu tri véi khodng
tin cay la 95%.

3. Két qua

Dac diém bénh nhan tham gia nghién cou
dugc thé hién & bang 1. Trong d6, tuéi vg trong
nghién cou la 31,65 + 3,96. Nong do hormone
khang éng Miller (AMH) la 5,2 + 3,02 ng/mL,
nong do E, va P, trude khi tiem hCG tuong ung
la 5.896 + 4.684,5 pg/mlL, 1,3 + 0,74 ng/mL.
Tuéi chéng tham gia nghién cou la 33,43 + 3,9,
ty lé phan manh DNA tinh trung la 14,74% +
10,62%. Cdc chi s6 tinh dich d6 bao gom mat do
tinh tring: 43,64 x 10¢/mL £ 32,23 x 10¢/mL, di
dong tién t6i: 31,01% + 13,46%, hinh dang binh
thusng: 0,10% + 0,03%.

Mai tuong quan cia DFI va cdc chi sé trong ICSI

Ty lé thy tinh l&1 ty lé gita s6 nodn thy tinh trong
t6ng s6 noan tién hanh ICSI, ty lé thy tinh trung binh
cUa 160 cap vo chong la 84,76% + 14,32%. Khi
danh gid mic dé tuong quan gita chi s6 DFI var ty
lé thy tinh, chung t6i khéng ghi nhan dugc sy tuong
quan cé y nghia théng ke (r = 0,02, p = 0,98), két
qué dugc thé hien & biéu do 1A va bang 2.

Ty lé tao phoi ngay 3 la ty le gita s6 phoi ngay
3 trong t6ng 6 tring thy tinh. Ty lé tao phéi ngay 3
trung binh l& 72,81% + 21,19%. Két qua ghi nhan
khong fim thély méi tuong quan gita ty lé tao phoi
ngdy 3 va chi s6 DFI (r=0,16, p=0,53, biéu do 1B).

Bang 1. Cdc chi s6 nén coa bénh nhan dugc th nhan vao nghién cu

Cdc chiso Gid fri (n = 160) Gidi han
Tudi vg (nim) 31,65+396 2340
Tudi chong (ndm) 3343391 2440
AMH (ng/mL) 52030 0951463
Thoi gian vé sinh (niim) 361335 0512

il 0,
Logi va sinh (%) II::Z: ; ?g;:
Nong do E, (pg/m) 5,896 4.6845 §7226,020
Nong do P, (ng/mL) 13074 009672
(dc chi 56 finh dich do
Mt da tinh tring (x 108/mL) 4364+3223 5180
Didong (%) 31,01 £1346 568
Hinh dang binh thuang (%) 0,10+0,03 01
DA (%) 147421062 288
Bang 2. Cdc chi s6 1CSI v két qua diéu tri
Cdc chi so Gid fri (n = 160)

Ty lé thu finh (%) 84761432
Ty lé foo phei ngay 3 (%) 72812119
Ty lé phi logi 1-2 ngay 3 (%) 656+287
Ty I betahCG > 25 mil /ml 5% (50/9%)
Ty lé thai lam sang (%) 36% (35/96)
Ty o sy thai (%) 8% (8/96)

||||||||||||
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Biu do 1. Mo t6 méi tuong quan cba DFI véi cdc chi s6 trong ICSI
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Ty le phoi t6t la ty lé phoi loai | var logi Il (theo
dong thuan Alpha, 2011) trén téng s6 phoi thu
nhan dugc. Ty lé phéi t6t trong nghién cou l&
65,6% + 28,7%. Khi tién hanh dénh gia moc do
tuong quan gida chi sé DFI va ty lé phoi t6t, ching
toi cng khong ghi nhéan duge sy tuong quan cé y
nghia théng ké (r=0,2, p = 0,15, biéu do 1C).

Ch thich: (A) Mé&i tuong quan gita ty lé thy
tinh va ty lé phan ménh DNA tinh trung, (B) Méi
tuong quan gita ty lé tao phéi ngay 3 va ty le phan
manh DNA tinh trung, (C) Mé&i tuong quan gida ty
le phoi tét ngay 3 va ty lé phan ménh DNA tinh
trung, (D) Mé ta tuong quan gida ty lé thy tinh va ty
lé tao phoi ngay 3, (E) Tuong quan gita ty lé phoi
t6t ngary 3 va ty lé thy tinh, (F) Tuong quan gita ty
le phoi tét ngay 3 va ty lé tao phéi ngay 3.

Mai tuong quan cia két qua diéu tri véi tung
nhém chi s6 DFI khdc nhau

Két qué lam sang thu nhan tU nghién cou cua
chung t6i cho ty lé thai beta-hCG > 25 mIU/mL la
52%, ty lé thai lam sang la 36% va ty lé sdy thai la
8% (Bang 2). Dya vao phan logi coa Evenson va
cong sy (1999) chia muc d6 phan méanh DNA tinh
trung thanh 3 nhém DFI < 15% [Nhém 1], 15% <
DFI < 30% [Nhém 2], DFI > 30% [Nhém 3]. Keét
qué tu nghién ciu cho théy, ty lé thai beta-hCG
>2 5 mlU/mL khéng c6 khdac biét gioa 3 nhém
DFI, 49% & nhém 1 (OR = 0,99 Cl1 0,84-1,17, p
=0,89), 57% & nhém 2 (OR = 1 C1 0,86-1,17, p
= 0,97) va 60% & nhém 3 (OR = 0,84, Cl 0,52-
1,35). Két qua ghi nhan khéng fim thdy sy khac
biét c6 y nghia théng keé vé ty lé thai lam sang 6 ba
nhém chi sé DFI, tuong Ung la 33% (OR = 0,99, Cl
0,83-1,18, p = 0,92), 47% (OR = 1,02, CI 0,87-
1,20, p=0,77) va 20% (OR = 0,75, C1 0,29-1,93,
p = 0,56). Ty lé sdy thai 6 nhém 1 la 6,5% (OR =
0,80 C1 0,55-1,17, p = 0,25), nhém 2 l& 13,3%
(OR = 1,03, C1 0,82-1,29, p = 0,99), 6 nhém 3

Biing 3. Ty 6 nguy co cho beta-h(G > 25 mil/ml, thai lam sang v sty thai khi chuyén phéi cia
«ic cip vg chong 6 3 nhom DFI

e (ng’;m 1)<15 : (Nthm 2 15»30p (NI(I]t;m 3> 30p

&ﬁ[f/ﬁbzs 0,99(3?11,17) 08 1(0,%,17) 07 0,84(3?50/20-1,35) 08
Thilmsing 0,99(3,3121,18) 092 1,02(?1,7;/70-1,20) o 0,75([2)%1,93) 06
Stybal 0,80(66,550/;1,17) 05 1,03}(%32/3,29) 0% 0

cé it méu (4 méu trén téng s6 160 méu tinh trung
dugc phan tich DFI) nén khong do s6 ligu sdy thai
dé ddanh giéd méi tuong quan (Bang 3).

4. Ban luan

Nhigu nghién ciu trén thé gidi khéng dinh rang
phan manh DNA tinh trung cé méi tuong quan
nghich véi khé nang cé con ty nhién coa ngusi
nam. Trong khi cac xét nghiém vé sy phan manh
DNA ¢6 khé nang tien luong 16t vé két qua cé thai
ty nhién, thi viéc danh gid trong IVF va ICSI con
nhigu tranh luan. Theo Saleh va cong sy (2003),
chi s6 phan manh DNA tinh trung tuong quan
nghich v&i ty lé thy tinh (r = -0,70) v& chét lugng
phéi (r = -0,70)[9]. Két qué cia Muriel va cong
sy (2006) cho thdy ty lé thy tinh trong digu trj ICSI
cé méi tuong quan nghich véi phan manh DNA
tinh trung dugc xét nghiém bang phuong phdap
SCD (sperm chromatin dispersion) (r = -0,245, P
= 0,045). Theo Benchaib v& cong sy, phan manh
DNA tinh trung khéo sat béing TUNEL cho ty lé thai
lam saing thép khi thyc hien ICSI va hau nhu khéng
c6 thai lam sang khi DFI >20%[10].

Két qua thu nhan dugc tu SCD ¢é méi tuong
quan 16t véi cdc xét nghiem DNA khéc nhu l&
SCSA va TUNEL[11,12]. Mac du SCSA (sperm
chromatin structure assay) l& phuong phép danh
gid phan manh DNA tinh trung t6t nhét, nhung
nhong phuong phdp khdc nhu la TUNEL (terminal
deoxynucleotidyl transferase mediated terminal
uridine nick-end labeling), Comet, SCD da dugc
trién khai xét nghiém lam sang. SCD la phuong
phdp don gidn va ré tien nhét c6 thé thyc hién khi
st dung kinh hién vi quang hoc dé danh gia.

Trong nghién cu nay cta ching 16i, mic d6
phan manh DNA tinh trung dugc dénh gid bang
phuong phdp SCD, khéng tim théy khac biét & ty
lé thy tinh, ty lé tao phéi ngay 3, ty lé tao phoi hou
dung gita ba nhém DFI. Qua két qua nay, c6 thé
thély réing tiem nang phdt trién phéi khong chiu
énh huéng béi ty lé phan ménh DNA tinh trung
cho dén giai doan phéi ngay 3, day la giai dogn
bo gen phéi dugc hogt héa, phéi c6 thé sta chia
nhong t6n thuong ca DNA tinh trung[13]. Hién
tai, trung tam coa ching t6i chuyén phéi ngay 3
dugc chi dinh ban dau cho cap vo chong digu tri

nén trong nghién cou nay, ching t6i danh gid hieu
qué digu tri dén phoi ngay 3. Hon noa, danh gid
hieu qua diéu tri dén giai doan phéi nang cho s6
lieu it, khong cé y nghia théng ke. Két qué nay
cong trung khdp v6i mét sé cac nghién ciu khéc
khi s dyng phuong phép khac nhau dé danh gié
phan manh DNA tinh trung. Karydis va cong sy
(2005) thyc hién trén 154 chu ky ICSI, phan manh
DNA tinh trung dugc dénh gié bang kinh hién vi
huynh quang sau khi nhuém bang Chromomycin
A3, két qua nghién ciu cho théy phan ménh DNA
tinh trung khéng anh huéng dén ty lé thy tinh, ty le
phoi t6t var ty lé thai lam sang (P > 0,05)[14]. Mot
nghién ctu khdc cta Benchaib va cong sy (2003)
thyc hién trén 104 béenh nhan digu tri bang phuong
phdp IVF (50 bénh nhan) va ICSI (54 bénh nhan),
két qua cho thdy kheng c6 méi tusng quan gita
phan ménh DNA (dugc ddanh gig bang phuong
phap TUNEL) va chét luong phei[10,15].

Ngodi ra, ching té6i c6 dénh gid méi tuong
quan gita phan méanh DNA tinh trung va két qué
thai lam sang. Trong nghién cu nay, & ba nhém
DFI deu khong cho thdy c6 khéc biet 6 két qua thai
lam sang sau khi thyc hién ICSI. Nghién ciu cia
Muriel vai cong sy (2006) st dung xét nghiem SCD
va Halosperm cho théy khéng cé tuong quan gita
phan manh DNA tinh trung va thai lam sang[16].

bigu nay c6 thé gidi thich la trong qud trinh lya
chon phéi trudc khi chuyén, nhing phéi duge danh
gid kém chét lugng sé khong dugc lya chon dé
chuyén pheéi. Vi vay, chi sé6 DFI cia méu tinh trung
s& khong anh husng dén két qua thai lam sang.
Tuy nhién, DFI > 27% (dénh gid béng phuong
phép SCSA) la gid tri tien lugng cho chu ky digu
tri khong c6 két qué thai lam sang[17]. Mét nghién
cu khéc cing cho két qué tuong ty, DFI dénh gid
bang phuong phdp TUNEL ¢é tuong quan nghich
v6i ty lé thai lam sang (P = 0,034)[18]. Nhém DFI
> 30% c6 it ca (n = 4) va khéng ¢6 ca nao sdy thai
nén khéng danh gid dugc méi tuong quan gida ba
nhém DFI. Mét nghién cdu téng hop cua Bellver va
cong sy (2010) thyc hién trén 2.969 benh nhan
cho théy ty lé sdy thai cao hon déng ké & nhing
mé&u cé chi s6 phan méanh DNA tinh trung cao (P <
0,00001, r=2,16).

5. Két luan

Trong nghién clu nay, két qua kheng ghi nhan
bét ky cdc chi s6 ndo coa ICSI bao gom: ty lé thy
tinh, ty lé tao phoi ngay 3, ty lé phoi hou dung
ngay 3, ty lé beta-hCG > 25 mlU/mL, ty lé thai lam
sang va ty lé sdy thai chiu énh huéng bsi muc do
phan manh DNA tinh trung.

\ . « A ’ 2

Tai liéu tham Khao

1. Mosher WD and Pratt WF. Fecundity and infertility in the United States: incidence
and trends. Fertil Steril. 1991; 56:192-3.

2. Agarwal, Ashok, Gupta, Sajal, and Sharma, Rakesh K. Role of oxidative stress
in female reproduction. Reproductive biology and endocrinology. RB&E. 2005; 3:28.

3. Aitken KT, Jones SA Robertson. Reactive oxygen species and sperm function-in
sickness and in health. Journal of Andrology. 2012; 33(6):1096-1106.

4, Aitken RJ, De luliis GN. Origins and consequences of DNA damage in male germ
cells. Reprod Biomed Online. 2007; 14(6):727-33.

5. Celik-Ozenci C, Jakab A, Kovacs T, et al. Sperm selection for ICSI: shape
properties do not predict the absence or presence of numerical chromosomal
aberrations. Hum Reprod. 2004; 19(9):2052-9.

6. Avendano C and Oehninger S. DNA fragmentation in morphologically normal
spermatozoa: how much should we be concerned in the ICSI era? J Androl. 2011;
32(4):356-63.

7. Ryan T. Schulte, Dana A and Gary D. Smith. Sperm DNA damage in male
infertiity: etiologies, assays, and outcomes. J Assist Reprod Genet. 2010; 27(1):3-12.

8. Alpha Scientists in Reproductive Medicine and ESHRE Special Interest
Group of Embryology. The Istanbul consensus workshop on embryo assessment:
preceedings of an expert meeting. Hum Reprod. 2011; 26(6):1270 — 1283.

9. Saleh RA, Agarwal A, Nada EA, EFTonsy MH, Sharma RK, Meyer A, Nelson DR,
Thomas AJ. Negative effects of increased sperm DNA damage in relation to seminal oxidative
stress in men with idiopathic and male factor infertiity. Fertl Steril. 2003; 3:1597-605.

10. Mehdi Benchaib, Valerie Braun, Jacqueline Lomage, Samia Hadj, Bruno
Salle, Herve Lejeune and Jean Francois Guerin. Sperm DNA fragmentation
decreases the pregnancy rate in an assisted reproductive technique. Hum Reprod.

2003;18(5):1023-1028.

11. Fernandez JL, Muriel L, Goyanes V, Segrelles E, Gosalvez J, Enciso M, et al.
Simple determination of human sperm DNA fragmentation with an improved sperm
chromatin dispersion (SCD) test. Fertil Steril. 2005; 84(4):833-42.

12. Chohan KR, Griffin JT, Lafromboise M, De Jonge CJ, Carrell DT. Comparison
of chromatin assays for DNA fragmentation evaluation in human sperm. Andrology.
20086; 27:53-9.

13. Braude P, Bolton V, Moore S. Human gene expression first occurs between the
four-and eight-cell stages of preimplatation development. Nature. 1988; 332:459-461.

14. Karydis S, Asimakopoulos B, Papadopoulos N, Vakalopoulos, Al-Hasani S,
Nikolettos N. ICSI outcome is not associated with the incidence of spermatozoa with
abnormal chromatin condensation. In-Vivo. 2005; 19(5):921-925.

15. Abu-Hassan D, Koester F, Shoepper B, Schultze-Mosgau A, Asimakopoulos
B, Diedrich K et.al. Comet assay of cumulus cells and spermatozoa DNA status,
and the relationship to oocyte fertilization and embryo quality following ICSI. Reprod
Biomed Online. 2006; 12(4): 447-452.

16. Muriel L, Garrido N, Fernandez JL, Remohi J, Pellicer A, de los Santos MJ,
et al. Value of the sperm deoxyribonucleic acid fragmentation level as measured
by the sperm chromatin dispersion test, in the outcome of in vitro fertilization and
intracytoplasmic sperm injection. Fertil Steril. 2006; 85: 371-383.

17. Larson-Cook KL, Brannian JD, Hansen KA, Kasper-son KM, Aamold ET,
Evenson DP. Relationship between the outcomes of assisted reproductive
techniques and sperm DNA fragmentation as measured by the sperm chromatin
structure assay. Fertil Steril. 2003; 80(4):895-902.

18. Henkel R, Hajimohammad M, Stalf T. Influence of deoxyribonucleic acid
damage on fertilization and pregnancy. Fertil Steril. 2004; 81:965-972.

810Z ‘€6 - 68 (OIS L - NS (Hd IHD dvL [

8102-€0 BueyL
0 0s ‘gL deL

93




