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Tom tir:

Dt gdy ADN tinh triing hién nay dwoc biét dén 1a mét trong nhimg nguyén nhin chiém ty 1¢ khng nhé trong nhimg
ca didu tri vd sinh, khoing 10% nhirng bénh nhan cé két qua xét nghiém tinh dich @5 binh thirdng nhung cé mire 4§
dirt gily ADN cao, giam higu qué diéu tri vé sinh. Phwong phap xét nghi¢m dirt giy ADN tinh triing phd bién nhét
hi¢n nay 1a dém s3 lwgng tinh tring sau xi Iy véi bd Kit Halotech va thiét Kip chi s§ dirt giy ADN tinh trimg (DFI)
dé danh gid nhim tién lugng cho cdc bign phép h trg sinh san. Nghién ciu ndy nhim muyc dich xdy dyng mjt quy
trinh phi hep vé thoi gian va cong thire cic dung dich xir 1y min tir héa chit thé nhim tiét kigm v& m3t t3i chinh
so véi vige sit dung b Kit thirong mai. Miu tinh dich dwgc xir 1y song song biing by Kit va phuong phip nay dé so
sanh va d4nh gid mirc d tin cdy. Két qua thu dwgce cho thiy, phwong phép niy mang lai higu qué xir Iy twong d6i

dbng nhét v6i két qua nhan dwge tir b) Kit.

Lir khég: Dirt gily ADN tinh triing, hd trg sinh sin, quy trinh méi.

Chi 56 phin lpgi: 3.2

Datvén a8

V6 sinh hién nay 13 mot vin aé phé bién va nhin dugc
S quan tAm ngay cang cao cia x3 héi. Theo théng ke, tir
nim 1997 dén nay, trén toan thé giéi ¢6 khoang 5% céc clp
vg chdng gap nhimg vén d& vé sinh nghiém trong va chua
gidi quyét dugc. Bén canh d6, khoang 12 dén 28% céc cap
361 g3p khé khin trong viéc ¢6 con trong it nhét 1 nam sau
két hén [1]. C6 khoang 20-30% sé ca dugc chudn doin la
do ngudi chdng, 20-35% 13 do ngudi vo vi 25-40% Ia do
ca hai, trong d6 co6 khoang 10-20% khéng xac dinh duge
nguon nguyén nhén [2]. Ty I¢ v6 sinh theo thong ké ctia cac
nhi nghién ciru trén thé gi6i & cac thoi diém khac nhau 1
khéc nhau. Theo théng ké trén thé gi6i ty 1& vo sinh chiém
8-18%, ciing c6 nghién citu théng k& 1&n t61 40% [3]. Nhimg
nghién ciru g?m day cho thf;y, cir 6 cip vo chéng lai ¢6 mét
¢3p c6 vAn d& vé kha nang sinh san. G Australia, theo nghién
ciru cua Kildea (2000), ty 1€ vd smh chiém 26,3% & nam
2161 do tudi 20-45, con tai My theo Wysahk (2001) ty 1€ nay
12 17,1% [4], trong khi & giai doan 2006-2010 14 9,4% &
nam giéi do tudi 15-44 va 12% & d0 tudi 25-44 [5].

Theo A. Hellani va cs (2006) [6], & A Riép ¢ khoang
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10-15% cép vo chdng vé sinh, trong 46 nguyén nhén do
nam gioi &m 1 16 50%. Vin @2 v sinh cho dén nay con
rét phé bién 6 nhidu mude trén thé gioi. T 18 v6 sinh trén
thé gidi co xu hutyng ngdy cang gia ting [7]. Kétqua nghlen
clru cho thay, ¢6 gan 48,5 triéu cdp vo chong trén thé giéi
khong thé c6 con sau 5 nim didu tri [8].

G Viét Nam, theo mét nghién citu trén todn quéc do
Bénh vién Phy sin Trung wong va Trudng Dai hoc Y Ha
Néi tién hanh voi 14.300 ciip vo chong trong d6 tudi sinh dé
dai dién cho 8 viing sinh thai cho thay, ty 1€ v6 sinh cia dén
s6 Viét Nam dang & mic 7,7%. Bén canh d6, c6 dén 50%
cip d6i v6 sinh ¢6 6 tudi dudi 30. Py 13 nhimg con sb rit
déng bao dong vi ty 18 v6 sinh dang gia tang rét nhanh theo
thoi gian [9].

Hién nay d& xét nghiém v8 sinh véi nam gi¢i, bénh nhan
thwong duoc chi dinh xét nghiém tinh dich dé. Day 13 xét
nghlem cén thiét, khong qué phirc tap cling nhw khong tén
kém dé dénh gid so bd kha ning sinh sin clia nam gién.
Xét nghiém tinh dich 48 c6 thé cho biét cac chi s6 nhur mét
d6 tinh tring, ty 16 sng, ty 1& di déng, hinh thai céa tinh
trang... Tuy nhién, hién nay cé nhidu truong hop c6 két
qua tinh dich d binh thudng nhung vin bi v sinh, Nhidy



mmm Khoa hoc Y - Duge

Building a procedure
for testing level of sperm DNA

fragmentation

Tien Sang Trieu", Anh Duc Tran?, Van Khoa Tran',
Ha Anh Nguyen', Thi Thanh Nga Nguyen',
Thi Trang Nguyen®
Department of Biology and Medical Genetic, Military Medical
University
2Faculty of Biology, University of Natural Sciences, Vietmam
National University, Ha Not
3Department of Medical Biology and Genetic, Ha Noi Medical
University

Received 11 May 2018; accepted 20 June 2018
Abstract:

DNA fragmentation is known as a common reason
contributing a noticeable proportion in infertility
treatment, approxi ly 10% of who have
normai semen parameters possesses a high level of DNA
fragmentation which significantly reduces infertility
treatment effect. The most common method of testing
is counting number of sperm processed by Halotech Kit
and then setting up DNA fragmentation index (DFI)
to and useful d reproductive
technology. This research worked omn building up
a suitable process of timing and required chemical
solution formula from raw separated chemicals to
reduce financial cost compared with the commercial
Kit. Samples were handled parallel by this werking
process and the given DNA Halotech Kit to compare and
evaluate reliability. Results exhibited that this method
brought up a processing effect in similar pattern with
the commercial Kit.

Keywords: Assisted reproduction, new procedure, sperm
DNA fragmentation.

Classification number: 3.2

trung. Bén canh 46, cic yeu t6 bén ngoai co the nhu ché d§
dinh dumg, hit thude, trhm cam, ma tay, d tudi... ciing 1a
nhimg nguyén nhén gy ra dut giy ADN tinh trang, Co ché
chinh clia dirt g8y ADN tinh tring bao gbm: 1) Qua trinh taj
t& hop khong hoan chinh khi hinh thanh tinh trung, 2) Bat
thuong trong qud trinh déng gbi chét nhiém sic cla tinh
tring; 3) L3i trong qué trinh chét theo chuong trinh cta t&
bao; 4) Tac dong oxy hod bét lg1 [11-15].

Ngudi ta wée tinh ring, khodng 25% bénh nhan nam vo
sinh ¢6 mire d6 dut gay ADN tinh trung cao [16]. Co rét
nhiéu méi lién hé giita dut gy ADN tinh tring va két qua
xét nghiém tinh dich dd. Nam gi6i véi két qua xét nghiém
tinh dich 4 cho tinh tring c6 kha ning di dong kém thudng
6 ty 1€ dut gy ADN tinh tring cao [17]. Tuy nhién, tai Vit
Nam, khoang 10% bénh nhén v6 sinh c6 két qua xét nghigm
tmh dich 48 binh thuong c6 vin & véi dirt gdy ADN tinh
trung [18]. Dirt gdy ADN tinh tring ¢6 hiu quéa dac biét
nghiém trong trong viéc didu trj v6 sinh do lim giam kha
nang thy tinh va chit luong phdi thai [19, 20). Khi ADN
dirt gdy tai nhitng vi tri chira gen lién quan dén kha ning
sinh san hay su phat trién, lim 8 cia phéi thi ty 18 d8 co
duoe mét dira con 1a rét thép Dé dinh gla mire do dat gay
ADN tinh triing, ngudi ta sit dung chi so DFI 1am théng s6
chufin, véi: DFI<15% 14 ty 1§ dGt giy ADN tinh tring thip;
DFT 15-30% 1a ty 18 dirt giy ADN tinh trung trung binh;
DFI >30% 3 ty 1¢ dirt gay ADN tinh tring cao [21, 22].

Ty 1§ dirt gdy ndy cang cao thi kha ning c6 con sau khi
sit dung cac phwong phap hd tro sinh sin cang thip. Do
d6, xét nghiém dit gdy ADN tinh tring c6 vai trd v6 cling
quan trong vi chi phi cho cdc phuong phép h§ trg sinh sin
13 twong dbi cao.

Trong xét nghiém dirt gy ADN tinh tring ¢6 rat nhidu
phwong phip dinh gid dit gdy dd dugc xdy dung va
cong bd nhu Sir dung chit nhuém acridine orange (AO),
khéo sét cAu tric chromatin tinh tring (Sperm Chromatin
Structure Assay - SCSA) siT dyng chit nhuém aniline blue
(AB), sir dung chit nhudm toluidine blue (TB), d4nh déu
dirt gy ADN bing cac dUTP (Terminal deoxynucleotldyl

nghién ciru 4 chi ra ring, khong chi nhimg dic diém hinh
thai cha tinh tring dong gép vao kha ning thu tinh ma cén
bao gdm ca nhimg dic tinh v& mit vat chét di truyén [10].
Biit giy ADN tinh tring 13 mdt trong nhimg réi loan vat
chét di truyén dAn t6i kha ning thu tinh kém, thai kém phat
trién hogc thai di tt bam sinh, d& say thai. Théng thuomg
trong trang thai ty nhién, dirt gdy ADN thuong lién quan
dén céc réi loan trong hoat dong chét theo chuong trinh
hodic do sy thanh thuc khéng thanh cong ciia 1€ bao tinh
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tr nick end labeling - TUNEL), dién di té bao don
(COMET).

Phuong phip xét nghiém pho bién nhat hién nay la
khéo sat mirc 46 phén tin chit nhim sic cia tinh tring
(Sperm Chromatin Dispersion - SCD) dugc xy dyng béi
C. Wegner [22] do ddy 1 phuong phép don gian, d8 thyc
hién véi chi phi thip so vé1 nhing phuong phap khic va
hiéu qua cao, phu hop véi didu kién hién nay. Tuy nhién, chi
phi cho xét nghiem ndy & nudc ta hién con tuong dbi cao
do phai nhap khéu bj Kit xir 1y tir nuée ngoai Do do, trong
nghién ciru nay, ching t6i dé xuit “Nghién ciu xay dung
quy trinh dénh gid mirc d6 dit gdy ADN tinh tring” theo
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phuong phép SCD cho két qua tuong dwong bé Kit vér dé
tin cdy cao nhung gia thanh ré hon.

Vat ligu va phuong phap
Thu thip méu

Mau tinh tring duwoc thu nhan tir Bénh vién Nam hoc va
hiém mudn Ha No1va Trung tam M phdi - Hoc vién Quén
y. Tinh dich ¢in dugc 14y bing tay sau khi vé sinh bd phan
sinh duc (nhw thu dam) Khéng duge ding bao cao su vi
trong bao cao su 6 thé chira chit diét tinh tring. Mu thu
nhan cin duqc xir ly trong vong 1 gid de dam bao két qua
xét ngh!em t6t nhét, Trong trudng hop can Twy mAu lau dai,
6 thé str dung héa chit bao quan cung cAp cimg bj Kit.

Héa chétva dung cu

Héa chdt. B6 kit Halosperm (bao gbm dung dich lysis,
dung dich ac1d HCl, agarose, lame kinh); nuée cit, PBS;
cdn 70 4, cén 90 do, con 100 d¢; dung dich Giemsa 30%;
céc loai hoa chét khic gom NaCl, EDTA, Tris base, Sodium
N-Lauroyl Sarcosine (SLS), Dithiothreitol (DTT).

Mdy mdc va dung cu. Pipet, d&u con, khay ngém lam;
16 vi song, ti lanh, cén dién tir; kinh hién vi quang hoc do
phong dai 40X; miy do pH.

Xiv Iy mu véi b Kit Halosperm Test Kit (Hing
Halotech, Anh)

Mau tinh dich sau khi thu nhin va bao quéin duge xir Iy
v bd Kit Halosperm [23] theo quy trinh nhir sau:

Bude 1 - Chudn bi thach: Dun agarose 1% trong 16 vi
song 3 phat, cho dén khi héa long hoan toan agarose, mdi
eppendorf chira 100 pl thach agarose dugc sir dung do 46
it gay ADN cho mdt mAu tinh dich. Pha lodng miu tinh
dich bang dung dich PBS sao cho ndng 6 khoang 10 trigu
tinh tring/ml tinh dich. Gift Sng agarose & nhigt 4§ 92°C
bing may 0 eppendorf.

Bute 2 - Chuan bi hén hop tinh dich - thach: Cho 30
wl tinh dich vao éng 100 pl agarose va tron déu bing pipet.
Nhanh chéng thue hién budc ké tiép, tranh agarose bi dong.
Nho mét giot 30 ul hdn hop tinh dich - thach 1én vi tri dugc
khoanh tron trén lam kinh, day lamen, 4n nhe, tranh bot khi
xufit hién. Lam kinh dwoc dit nim ngang trong subt qua
trinh thao tc. Djt tidu ban vao ti lanh 4°C trong 20 phut dé
agarose dong la1.

Budre 3 - Sau khi hén hop tinh dich - thach dong lai: Liy
tiéu ban ra khéi ti lanh, bo lamen bing cach trugt nhe ra,
d8 tiéu ban ¢ nhiét d6 phong trong 3-5 phit cho dn khi kho
hoan toan.

Budc 4 - Bién tinh ADN tinh tring bing dung dich bién
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tinh tir b Kit: it ti€u ban vao khay chira dung dich bién
tinh trong vong 7 phut.

Bube 5 - Ly gidi (lysis) té bao: Liy tiéu ban tir dung dich
bién tinh v& a5t vao khay chita 10 ml dung dich lysis trong
25 phit.

Bube 6 - Rira dung dich Iysis: Sau khi két thic budc
lysis, 44t tiéu ban vao khay chira nwoc cht trong 5 phut dé
rira dung dich lysis.

Bube 7 - Khir nuede: Khix nude bing cach 1in luot cho
tidu ban vio dung dich ¢bn 70, 90 va 100% trong vong 2
phitt m3i dung dich, sau do dé khoé tyr nhién.

Budc 8 - Nhugm tiéu ban: Djt tidu ban nim ngang, nhd
dung dich Giemsa 30% phi 1én trén bé mat tidu ban, dé &
nhiét d§ phong trong 10 phut rdi rira qua mude tir voi, chi y
tranh rita qui manh 1am nhat mau quing halo.

Bucc 9 - Panh gza két qua Quan sét lam kinh dwéi kinh
hién vi quang hoc, dém it nhét 500 € bao tinh tring c6 dudi
trong tinh dich dé xc dinh 6 dirt giy ADN cua tinh tring.
DY dixt gy ADN tinh triing duoc xé4c dinh bing quing halo
ctia tinh tring theo Femnandez va cs (hinh 1).

TT khéng bi phin minh ADN TT bj phin minh ADN

¢ & 0

Hinh 1. Tiéu chi Phan loai tinh tring (TT) sau khi xir Iy [23]. 1:
Tinh tring c6 quang halo 19n (big halo). Kich thuéc quéng halo
2 dudng kinh ngang cia nhan; 2: Tinh triing c6 quéng halo vira
(medium halo): 1/3 dugng kinh ngang clia nhan < kich thusc
quéng halo < dudng kinh ngang ciia nhan 3: Tinh trang ¢6 quing
halo nhé (small halo): Kich thugc quing halo <1/3 dudng kinh
ngang cGia nhan; 4: Tinh tring khong c6 quang halo (without
halo); 5: Tinh triing thoai hoa (degraded). Tinh tring c6 nhan bt
mau kém, khong déu.

Xit Iy miu véi i phurong phdp nghién ciru

BuGe 1: Chuén by mau, quan sat mAu tryc tiép dudi kinh
hién vi va pha lofing néu cin thiét voi dung dich PBS (161
khi dat mat & 10-20 tinh tring/vi truomg hién vi).

Buge 2: Chudn bi gel agarose 1%, dun trong 16 vi song
trong 3 phitt t6i khi héa iong hoan toan. Lay 100 pl agarose
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vio bng eppendorf, i trong méy @ eppendorf téi 96°C.

Bude 3: Mix déu 30 ul méu vao dng eppendorf: Nhanh
tay thuc hién d€ trinh bi dong gel.

Buéc 4 Trai déu 30 pl hén hop di mix 1én lam kinh, ddy
lamen va lam lanh & 4°C trong 30 phit.

Buce 5+ Béc lamen b?‘mg cach miét nhe, ngim lam trong
denature solution trong 6 phut.

Budc 6: Loai bo denature solution, ngim méu trong lysis
solution trong 16 phut.

Buoc 7: Rira denature solution bing cach ngim trong
nude 5 phit.

Bude 8. Khir nude bing cbn trong 5 phut. Sau d6 dé khd
tir nhién.

Buoc 9: Nhudm tiéu ban bing Giemsa (pha lodng ty 18
1:2) trong 17 phut, rira Giemsa v6i nude va d€ khd tir nhién
& nhiét d6 phong.

_Buoc 10: Soi tiéu bin va dém ty 18 tinh tring dudi kinh
hién vi. Dém it nhat 500 tinh tring d€ xéc dinh d¢ dut gay
ADN. Tiéu chuan danh gi4 dugc xac dinh bing quang Halo
theo Fernandez va cs [23] (hinh 2).

Hinh 2. Tinh triing b ly gidi mang t€ bao do xif Iy lysis solution
trong 17 phit.

Thing ké 6 hwgng vé so sinh tiéu bin

Céc miu duoc xir 1y véi bd Kit va phuong phap nghién
clru duqc dém so lugng tinh tring theo tigu chuan, sau dé
duge théng ké s6 lugng v so sanh véi phuong phép thong
ké sinh hoc bang Microsoft - Excel. Sau khi tinh chi so DFI,
hai ddy chi sb nay cia 40 mau di xir 1y dwoc kiém tra sai sé
phuong sai va ép d\‘mg phuong phap ki€m dinh t-test véi
phuong sai khong bang nhau.
Xét qua va ban lugn

Két qua

Trong nghién clru nay, chiing t6i d3 x4y dyng duoc quy

mec
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trinh méi dyea trén nén tang quy trinh cung cép clng bd Kit.
Cic bude xir 1j déu duge kiém tra va thix nghiém véi cdc
méc théi gian khéc nhau nhim tim ra thoi gian phit hop méi
véi cac loai dung dich héa chit duge nghién ciru cta ching
téi.

Quy trinh xr Iy gdm hai dung dich chinh 14 denature
solution va lysis solution. Trong nghién ciru ndy, ching 161
d3 tham khao va xdy dyng cong thirc pha hoa chét phi hop
cho hai dung dich trén [6] dugc trinh bay nhwr sau:

Dung dich denature solution- HC pha lodng (pha 80 pl
HCI vé1 10 ml nuée cat dé thu duge dung dich denature
solution).

Dung dich lysis solution: I,ZSM NaCl, 50mM EDTA,
100mM Tris base, didu chinh pH dén 10, thém 0,01% SLS,
2 mg/ml DTT, bao quan lanh.

Hinh 3. Tinh tring dugc xit 1y 6 phiit véi denature solution va 16
phiit véi lysis solution.

Chung t61 d4 thir nghiém va dua ra mirc d& xudt thoi gian
X1t Iy v6i 2 dung dich trén gdm 6 phit voi denature solution
vi 16 phit v6i lysis solution (hmh 3). Bat ky xi 1y nao nhidu
hon it nhit 1 phit so véi muc d& xuft trén s& cho két qua
tinh triing bi ly giai mang té bao hodc dit dusi sb Tugng 6m
(hinh 2 va 4).

Hinh 4, Tinh tring bj dit dudi s lugng 16n.



Ban lugn

Dbt voi dung dich denature solution (ban chit 1a HCL
pha lodng), ching t6i da tham khao vé anh hudng ciia vide
tién xir Iy v&i dung dich ¢6 tinh acid dbi véi tinh tring trong
xét nghiém SCD. Trong nghién ctru ctia Fernandez va cs,
viée xir Iy v&i dung dich c6 tinh acid trude khi ly giai gitip
phan biét 13 rang su khac nhau & quing Halo cia tinh tring
it gy va khong dut giy. Nghién ciru nay da khing dinh
la1 vai trd cha dung dich acid lodng trong xét nghiém dirt
gy ADN.

Trong nghién ciru nay, ching t6i d8 x4y dung thanh
cOng quy trinh xir 1y Spermn Chromatin Dispersion véi hidu
qua twong dwong nhu bg Kit nhung c6 gid thanh ré hon rht
nhiéu, gop phin lam gim chn phi xét nghiém dut gay ADN
tinh tring. Nhu trinh bay, c6 thé thiy khong cé qua nhiéu sy
khc bigt v kich thude va chét lwong quing Halo gifta tiéu
ban xir 1y bing b$ Kit va bing phuong phép nghién ciru nay
(hinh 5 va 6).

= »

iéu ban dugc x& Iy Hinh 6. Tiéu ban dugc xii Iy
biing phuang phip nghnén ciiu,

pé klém chimg lai bang s6 lidu thyre té, cdc mAu sau khi
duoc xit 1y véi hai phuong phép trén duoc dém s huong
tinh trimg theo tiéu chi trinh bay & hinh 1 té1 thidu 500 t&
bao tinh tring.

Chi s8 DFI duge sir dung nhw tigu chi s0 sanh gifta hai
phirong phép vi 16 thé hién 1y 1 gitta s6 lwong tinh tring
c6 ADN bi dat giy va tong s6 tinh tring. Sau d6 sé lidu
duoe théng ké s6 lugng va xu 1y v6i phuong phap kiém dinh
théng ké sinh hoc. Chi 6 DFI duge tinh nhu saw:

D] Halo nho+Khong c6 Halo+Bi ly gist (%)
Téng

Miu duge théng ké sé lugng theo tiéu chi trinh bay &
hinh 1 véi hai ph\wng phép (K - Tiéu ban xir ly bing bd Kit;
T - Tiéu ban x ly bing phwong phap nghién of). Phan bb
dit liéu dugc théng ké trong hinh 7.

Hinh 7. So sanh phan bé& dif liéu s& lugng hai phuong phap.

wpoH
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Bang 1. Tiéu ban xii Iy véi hai phuong phép dugc dem 8 lugng
tinh tring theo tidu chi da trinh bay va thong ké so 3 hiong.

STIT T K T K T K T K T K
1 154 237 134 7775977 93 43 837 5t 36 1107
7 7 "2733 323 105 33 23 20 43 . 26 96 _ 98
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mmm Khoa hoc Y - Duge

Vi P(Ftest) bing 0,0228<0,05 nén phuong phap kiém
dinh t-test véi phirong sai khéng bing nhau duoc sir dung.
VA ECrtical two-tail > £ Stet nén gia thiét HO Guoc chép ninan

Kiém dinh voi day DFI
DaLHO Sai khc giika hai ddy s6 knong mang ¥ nghfa théng ke

tTest Two-Sample Assuming Unequal Verances

Varsable 1 Variable 2
Mean 23,875 2142
Vanance 66,945  140,5636923
Observations 40 40
Hypothesized Mean Difference 0
df 6%
t Stat -1,556424607
P(T<=t) ane-tail 0,062091154
tCritical one-tail 1667238549
P(T<=t) two-tail 0,124182309
t Critical two-tail 1,994945415

Vit Critical two-tail > t Stat) nén gid thiét HO duoc chap nhan
Hinh 8. K&t qué ki#m dinh phuong sai clia hai phuang phap.

Nhu két qua théng k&, ¢6 thé két luan duoc ring sau khi
kiém tra véi s6 lugng tinh tring va chi 56 DFI, khong thiy
¢6 su khac biét mang y nghia théng ké giita hai phuong
phap nay (bang 1, hinh 8). Do d6, phwong phip nghién ciru
ciia chiing t6i ¢6 tiém ning cao thay thé cho bd Kit nhim tiét
kigm chi phi xét nghiém.

Két luan

D3 x4y dung thanh cdng quy trinh danh gid mic 4§ dit
gy ADN tinh tring.
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