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Tién san giat 1a tinh trang bénh 1y do thai nghén gay ra, day 1a mot roi
loan nghi€ém trong thuong biéu hién sau tuan tha 20 cia thai ky, dugc xac dinh
1a co tang huyét ap, protein niéu hodc di kém theo phu va cé thé kém theo cac
triéu chimg 1am sang va can 1am sang khac [1],[2],[3]. Tién san giat xay ra &
tat ca cac nude trén thé gidi, ca & cic nude phat trién va dang phat trién, ty 18
mac tién san giat & cac thai phu khoang 2 - 8%.

Tién san giat tic dong nhiéu dén me va thai nhi, hau qua c6 thé gay bién
chtng ning cho me: san giat, rau bong non, rdi loan déng mau, suy gan, suy
than,...., cho dén nay tién san giat vin la nguyén nhan hang dau gay tir vong
cho me; ddi vai thai nhi c6 thé gay hau qua: thai cham phat trién, suy thai, ...

Hién nay, cung voi sy tién bo cua khoa hoc k¥ thuat thi cic k¥ thuat sinh
hoc phan tir khong ngimg dugc trng dung rong rai trong linh vuc y hoc. Viéc
phat hién ra DNA phéi thai tu do luu hanh trong tudn hoan thai phu dd mé ra
mot huéng méi d6 1a chan doan trude sinh bang cac k¥ thuat khong xam lan
[4]. Nhiéu nghién ctru cho thdy ndong do DNA phéi thai ty do trong huyét tuong,
huyét thanh thai phu tang twong ing véi tudi thai, ting cao bat thuong lién quan
dén céac bién ching cua thai ky (tién san giat, dé non, thai léch bdi nhiém sic
thé 21, ...) va duoc thai trir nhanh chéng sau sinh [5],[6]. Nong d6 DNA phoi
thai tu do trong huyét twong thai phy ting cao c¢6 y nghia lan dau tién tir tuan
thai thir 17 va 1an thir 2 vao thoi diém 3 tuan trudce khi o triéu chimg 1am sang
clia tién san giat [7]. Piéu nay goi y kha niang tng dung k¥ thuat dinh luong
DNA phoi thai tu do dé sang loc va phat hién sém céc thai phu c6 nguy co tién
san giat. Mot s6 nghién ctru di str dung k¥ thudt Realtime PCR dé dinh luong
dugc DNA thai tir tuan thir 5 va 6 cua thai ky va trén co so k¥ thuat nay di duoc

ap dung vao chan doan trudce sinh khong xam 1an mdt cach chinh xac va hi¢u



qua hon trong viéc theo doi, du doan cac nguy co cliia cd me va thai nhi trong
qué trinh thai nghén [8],[9],[10].

O Viét Nam, hién tai chin doan tién san giat dwa vao triéu ching cia
bénh: huyét ap cao, protein niéu, ... bén canh d6 viéc theo doi phat hién tién san
giat dua vao cac tri¢u chung cua bénh nhan phat hién ra va tu dén kham: phu,
nhtrc dau,... Cac xét nghiém sang loc dinh lugng céc d4u 4n nhu oFP, HCG,
uE3 ... nhung tinh dic hiéu, chan doan va theo ddi doc khong cao [11]. Voi
muc dich nghién ctru vai tro ctia DNA phoi thai tu do trong tién san giat dé gitip
thay thudc 1am sang c6 thém mot dau 4n sinh hoc trong du bao sém, theo di
va tién luong tién san giat nham nang cao chat lugng cudc sdng, chiing toi tién
hanh nghién ctru dé tai "Nghién ciru DNA phéi thai tw do trong huyét twong
thai phu bing ky thuit Realtime PCR nhiam duw bao sé'm tién san giat" véi
cac muc tiéu sau:

1. Hoan chinh va xdy dwng dwong chudn ciia ky thudt Realtime PCR dé
dinh lwong DNA phéi thai tw do heu hanh trong huyét twrong thai phu.

2. Ddnh gid nong d6 DNA phéi thai tw do trong huyét twong thai phu

binh thieong va thai phu tién sdan gidt.



Chuong 1. TONG QUAN

1.1. TONG QUAN VE DNA PHOI THAI TU DO LUU HANH TRONG
HUYET TUONG THAI PHU
1.1.1. Nguon goc ciia DNA phéi thai tu do

Mic di DNA phéi thai trong huyét tuong thai phu da duoc biét dén véi
nhiéu tmg dung tiém ning nhung co ché sinh hoc lai con nhiéu diéu chwa sang
t6. C6 kha nang mot trong nhitng ngudn gdc cua DNA phéi thai tuan hoan 1a
cac té bao thai c6 nhan trong mau me [12]. Nghién ctru cia Sekizawa va CS
(2000) thdy rang c6 mot lugng 16n té bao thai c6 nhan chét theo chuong trinh
va c6 thé giai phong DNA phdi thai vao huyét twong thai phu [13]. D6 ciing 1a
Iy do ma sb luong té bao thai va nong d6 DNA phoi thai tu do trong huyét
twong thai phu bi tién san giat hodc c6 nguy co sinh con 1éch boi déu ting cao
bat thudng [14],[15],[16]. Theo Lo va CS (1999), DNA phoi thai ty do dugc
giai phong & cac thoi ky khac nhau khong chi theo mot cach hodc tir mot ngudn
gbc [14]. CO nhiéu gia thuyét vé ngudn gdc md hoc ciia DNA phoi thai tuan
hoan thai phu, trong d6 c6 3 kha ning: tir nhitng té bao thai c6 nhan luu hanh
trong vong tuan hoan me, tir rau thai va su trao doi truc tiép cua cac phan tu
DNA.
1.1.1.1. Ngudn goc ciia DNA phéi thai ti do tir nhirng té bao thai cé nhan
Iwu hanh trong tuin hoan me

Theo Rudin va CS (1997) hang ngay cé sy phan chia 10''-10'2 té bao va
mot lugng twong duong s& mat di dé duy tri su can bang md, do vay c6 khoang
1-10g DNA c6 thé bi thai trir mdi ngay va c6 mat trong huyét tuong [17]. Con
Bianchi va CS (1997) tién hanh k¥ thuat PCR dinh luong dya trén céac té bao
nguyén ven trong mau thai phu da phat hién dugc khoang 1 té bao thai co

nhan/lml mau toan phan cta thai phu mang thai binh thudong. Tir d6, tac gia



cho rang cac té bao thai c6 nhan trong tuan hoan thai phy c6 thé 1a ngudn goc
mo hoc thich hgp ciia DNA phoi thai tu do [12]. Cén clt vao nghién ctru cua
Fournie va CS (1993) va Sekizawa va CS (2000), Bianchi va CS (2004) cho
rang DNA phéi thai tir do dugc giai phong vao mau me 1a do tac dong ctia hé
théng mién dich cua me ddi véi cac té bao thai chét theo chuong trinh
[13],[18],[19].

Céc té bao va cac acid nucleic cua thai trong tudn hoan thai phu déu ting
trong cac bién chimg thai nghén nhu tién san giat va thai léch boi, diéu nay cho
phép nghi rang giira chting co thé ton tai mot mbi lién quan nao d6. Bé tim hiéu
vé mdi lién quan gitra cac té bao hong ciu c6 nhan cua thai véi nong d6 DNA
phéi thai tu do trong huyét twong thai phu, Zhong va CS (2002) di sir dung méau
toan phan cia cac thai phu mang thai nam (gém: nhém binh thudng va nhém
c6 nguy co tién san giat, dé non), tién hanh dong thoi 2 phuong phap: lai tai
chd huynh quang dé dém sb té bao thai va ky thuat PCR xéc dinh néng do DNA
phéi thai tu do [20]. Két qua cho thay khong co6 mdi lién quan giita cac té bao
thai va DNA phéi thai ty do trong cac trudng hop nay. Piéu d6 goi y ring, cac
té bao hong cau c6 nhan cua thai khong phai 13 ngudn gbc cia DNA phdi thai
tu do trong mau thai phu c6 nguy co dé non, vi trong nhom nay lugng DNA
phoi thai tu do tang mot cach c6 y nghia ma khong co6 su tang tuong ing cua
cac té bao hong cau c6 nhan cua thai.

Angert va CS (2003) d4 gia st rang sau khi 14y mau vao dng nghiém, céac
té bao thai chét theo chuong trinh s& tan ra hét trong dng nghiém va giai phong
DNA cua chung; hodc cac té bao thai bi tan 13 sau khi tiép xuc vo1 hé théng
mién dich ctia me va dan dén giai phong DNA phdi thai nhiéu hon; sau d6 tién
hanh nghién ctru cac mau huyét twong thai phu dugc lay 2 1an vao 2 thoi diém
khac nhau 1a 3 thang ddu va 3 thang cudi roi dinh lugng DNA trén nhiém sic

thé (NST) Y - d4u an cua thai va DNA B-globin - ddu 4n ciia DNA cua ca thai



va me & cac thoi diém trong vong 24 gid. Két qua 1a cac thoi diém trong vong
24 gid & ca 2 giai doan cua thai ky déu khong c6 su ting DNA phdi thai trong
6ng nghiém [21]. Nhu vay, nhing té bao huyét hoc cua thai & trong dng nghiém
khong phai 13 ngudn gdc duy nhat va quan trong nhat ciia DNA phéi thai tu do.
1.1.1.2. Ngudn goc ciia DNA phéi thai tu do tir rau thai

Rau thai 12 ngudn gbc hop 1y ctia DNA phai thai ty do vi kich thudc cta
no6 ciing nhu cac t& bao hoat dong phong phii. Rat nhiéu nghién ctru di thay
rang c6 méi lién hé giita ndng 46 DNA phéi thai ty do luu hanh trong tudn hoan
me voi tudi thai [13],[22],[23]. Sekizawa va CS (2003) nghién ctru ¢ 15 thai
phu (hinh thtrc dé 1 mo 13y thai) c6 cung tudi thai trong d6 gém 5 thai phu tién
san giat va 10 thai phu binh thuong, tac gia d phan tich cac cip mau huyét
trong clia me va huyét tuong cta con (lay tir mau day ron cta con), str dung 7
ddu 4n khac nhau trén cac NST 13, 18 va 21 dé phan biét DNA phéi thai tu do
v6i DNA me. Két qua cho thiy nong do trung binh cia DNA phéi thai trong
huyét twong & day rén (trung vi 0.9%, khoang 0.2 - 8.4%) thip hon dang ké so
v6i DNA trong huyét twong me (14.3%, 2.3 - 64%) véi p = 0,007; tir d0, tac gia
khang dinh rang DNA phéi thai ty do luu hanh trong tudn hoan thai phu c6
ngudn goc tir rau thai [24].

V&i muc dich dé chimg minh gia thuyét DNA phéi thai tu do luu hanh
trong huyét tuong cta thai phu c6 ngudn gbc cha yéu tir rau thai, nghién ctru
nam 2007 tién hanh trén hai nhom: nhém 1 gém 15 thai phu binh thuong & tuan
thir 11 cua thai ky (11 thai phu mang thai nam va 04 thai phu mang thai nir) va
nhom 2 gdm 9 thai phu ¢ tuan thir 8 cua thai ky duoc chan doan 1a mang thai
khong phai (c6 tai thai nhung khong c6 phdi thai), trong thyc té, ndng d6 DNA
phoi thai tu do c6 xu hudng cao hon tip trung & nhom thai phu mang thai khong

phéi, c6 1& & nhitng thai phu nay thi qua trinh cac té bao rau thai chét theo



chuong trinh ting cao hon. Két qua nay ung ho gia thuyét rang rau thai 1a ngudn
chinh ciia cac DNA phéi thai ty do luu hanh trong huyét tuong thai phu [8].
1.1.1.3. Ngudn goc tir si trao ddi true tiép clia cac phan tir DNA phéi thai
tu do gitra me va thai

Nghién ctru ctia nhiéu tac gia khac nhau cho thiy c6 thé phat hién duoc
DNA phoi thai ty do trong mdt s6 dich co thé khac nhau cia me bao gém dich
61, nude tiéu, dich ndo tay [25],[26],[27]. V4 nong do DNA phdi thai tu do
trong dich i cao gp 100 - 200 lan so véi trong huyét twong thai phu [28]. Vi
mdt s6 lugng 16n DNA phdi thai tu do trong dich di liéu c6 lam gia ting nong
do DNA phoi thai ty do trong huyét twong cua thai phuy, tuy nhién, cadc nghién
ctru da cho thiy khong c6 su twong quan giita ndng d6 DNA phdi thai tu do
trong dich 6i va DNA phoi thai tu do trong huyét twong cua thai phu.

Zhong va CS (2006) ciing di nghién ctru vé mdi twong quan ctia ndong dod
ctia DNA phoi thai ty do trong dich 6i va trong huyét trong thai phy mang thai
di tat bang k¥ thuat Realtime PCR, két qua cho thay ndong d6 DNA phdi thai tu
do trong nudc 6i trung binh 1a 3978 copy/ml nudc di va trong huyét tuong 1a
96,6 copy/ml huyét tuong ciia thai phu, tuy nhién, khong c6 sy tuong quan déng
ké gitra ndng do DNA phoi thai tu do trong dich 6i va huyét trong cua thai phu.
Nhu vy, mang 6i khong gop phan vao su hién dién cia DNA phéi thai tu do
luu hanh trong huyét twong thai phu [27]. Mot nghién ctru dinh luong ndng do
DNA phéi thai tu do trong huyét twong, trong dich 6i va trong khoang mang di
¢ thai phu tuan tha 7 - 9, két qua néng do DNA phoi thai tu do trong dich bi
cao nhét, trong khoang mang 6i thap hon va trong huyét twong thai phu 1a thap
nhit [29]. Mot sd tac gia cho rang kich thuéc cia DNA phéi thai tu do trong
tudn hoan thai phu 100 - 300bp, twong dwong khoang 30 - 90kDa, cang khing
dinh DNA phoi thai ty do trong dich 6i khong thé trao d6i tryc tiép véi tuan
hoan thai phu.



Nhu vay, su c6 mat cua DNA phoi thai ty do trong dich i va trong tuan
hoan 13 qua trinh trao di tryc tiép tir thai vao dich 6i va tir thai vao tuan hoan
me. Diéu nay cho phép nghi dén sy trao ddi truc tiép ctia cac phan tir DNA phoi
thai tu do qua rau thai hoac qua dich 8i. C6 thé cho rﬁng phﬁn 16n DNA phoi
thai ty do trong tuan hoan thai phu c6 ngudn gbc tir rau thai, mot ngoai 16 c6
ngudn gdc tir cac té bao thai co nhan trong tudn hoan thai phu va c6 kha ning
tir chinh thai thong qua trao doi truc tiép.

1.1.2. Kich thuwéc cia DNA phéi thai tu do

Dé phan biét DNA phdi thai tu do hay DNA c6 ngudn gbc tir thai phu
luu hanh trong tudn hoan thai phuy, nhiéu nghién ctru da duogc tién hanh. Nam
2004, Chan KC. va CS da nghién ctru dé xac dinh su phan bd vé kich thude cta
DNA Iuu hanh trong huyét twong thai phu bang k¥ thuat Realtime PCR str dung
Tagman Probe v&i cdp mdi cua gen leptin (gém 1 moi xudi va 9 mdi nguoc véi
kich thudc san pham sau Realtime PCR tuong tng 13 105bp, 145bp, 201bp,
280bp, 356bp, 449bp, 576bp, 697bp, 798bp), dong thdi voi cap mdi cua gen
SRY xdac dinh sy phan b6 kich thude cia DNA phoi thai ty do luu hanh trong
huyét twong thai phu (gém 1 moi xudi va 6 moéi nguoc véi kich thude san pham
sau Realtime PCR tuong trng 1a: 107bp, 137bp, 193bp, 313bp, 392bp, 524bp).
Két qua cho thiy: 57% DNA cua ngudi me c6 kich thudc > 201bp; hau hét kich
thudc ctia DNA phéi thai tu do ngan < 193bp, 20% kich thudc > 193bp, 0%
kich thudc > 313bp va ngin hon DNA c6 ngudn gbc tir ciia me [30]. Theo
nghién ctru cia Li Y. va CS, khi str dung cap mdi cua gen SRY thi kich thudc
ctia DNA phdi thai tir do < 300bp con DNA ¢6 ngudn gde tir me c6 kich thudc
phan tir >1kb [31]. Nghién ctru caa Fan HC va CS (2010), khi st dung cip moi
cua gen SRY xdc dinh dugc kich thudc cua DNA phoi thai tu do khoang 130 -
150bp, nhung khong dai hon 250bp [32].



1.1.3. Thoi gian ban hiy t/2 cia DNA phéi thai tu do

DNA phéi thai tu do chiém khoang 11 - 13% cua tong s6 DNA luu hanh
trong tudn hoan thai phy. Thoi gian xuat hién DNA phoi thai ty do dau tién luu
hanh trong tuan hoan thai phu tai thoi diém thai 5 - 7 tudn va néng do DNA
phéi thai tu do ting dan theo tudi thai [33]. Téc d6 thay thé cia DNA phéi thai
tuan hoan cling di duoc céc tac gia nghién ciru vé sy thai trir DNA phéi thai
tudn hoan sau sinh. Nam 1999, Lo va CS nghién ctru ¢ céc thai phu mang thai
nam, thay rang thoi gian ban hay t/2 ciia DNA phoi thai tu do khoang 16,3 phut
(tir 4-30 phut) [14]. Nghién ctru ctia Smid va CS (2003), ndng d6 DNA thai sau
sinh rat thip va khong phat hién duoc DNA thai sau sinh 2 ngay [34]. Nghién
ctru gan ddy cua Tsui va CS (2012) c6 thé phat hién duoc DNA thai trong nudc
tiéu cua thai phu bang k¥ thuat MPS (massively parallel sequencing) nhung
cling thai trir hét sau sinh 2 ngay [35]. Nam 2013, Stephanie va CS thay rang
tdc d6 giai phong DNA phoi thai ti do vao tuan hoan thai phy sau khi sinh xay
ra 2 giai doan voi co ché dong hoc khac nhau: giai doan ban dau nhanh véi thoi
gian ban huy t/2 khoang 1h, trong khi giai doan cham v1 thoi gian ban huy t/2
khoang 13h, tuy nhién sau sinh 1-2 ngay ciing khong phat hién dugc DNA phoi
thai tu do [36].

Do d6, véi gia thuyét khong c6 nhiing thay doi dot ngot su thai trir DNA
phéi thai ty do luu hanh trong tudn hoan me do qua trinh chuyén da va dé, cac
tac gia tinh toan rang dé duy tri tinh trang 6n dinh, DNA phoi thai tu do c6 thé
duoc gidi phong tiép tuc vao tudn hoan me véi toc do trung binh 2,24-104 ban
copy/phut. Vi téc do giai phong va thai trir nhanh chong, s6 luong DNA phdi
thai dd cung cdp mot buc tranh toan canh va chi tiét theo thoi gian vé sy san

Xudt va thai trir DNA phéi thai tu do, vi vay s& c¢6 ich cho giam sét thai nghén.



1.1.4. Tinh hinh nghién ciru DNA phoi thai tw do & nwéc ngoai va ¢ Viét
Nam
1.1.4.1. O nuwéc ngoai
a, DNA phéi thai tw do va tién san giat

Hai ndm sau khi phat hién dugc c6 DNA phoi thai ty do luu hanh trong
huyét twong cta thai phy, Lo va CS tién hanh nghién ctru & 20 thai phu tién san
giat (TSG), st dung k¥ thuat Realtime PCR dinh luong ndng d6 DNA phéi thai
tir do va chtng minh rang ndng d6 DNA phdi thai tu do trong nhoém thai phu
TSG d ting gap 5 1an so v6i nhém thai phu binh thudng c6 tudi thai twong tng
[14]. Két qua ndy twong ty nhu nghién ctru ctia mot sd tac gia khac nhu Leung
va CS (2001) khi nghién ctru 18 thai phu ¢6 tudn thai trung binh 1a 17 tuan (dao
dong tu 11 - 22 tuﬁn) dugc dinh lugng néng do DNA phoi thai trude khi co
tri¢u ching cua TSG 1a 42 copy/ml (dao dong 36 — 2375 copy/ml) trong khi do
& nhom chimg (33 thai phu) ndong d6 DNA phoi thai twong g 1a 22 copy/ml
(dao dong tir 4,2 - 300 copy/ml) va Zhong va CS (2002) thiy co sy gia ting
noéng 4o DNA phdi thai trong huyét twong ctia nhitng thai phu TSG [16],[20].
Mot nghién ctru duge tién hanh v6i ¢& mau 16n hon bao gdbm 120 thai phu binh
thudng va 120 thai phu TSG, tac gia ciing thiy rang ndng d6 DNA phoi thai tu
do trong huyét twong thai phu TSG ting cao gap 2-5 1an so v6i nhom thai phu
binh thuong c6 clng tudi thai tuong ing, dong thdi o nhiing thai phuy tién trién
thanh TSG ndng d6 DNA phéi thai tu do ting dot ngdt vao thoi diém tuan 17
va tuan 28, khoang 3 tuan trude khi c6 triéu ching ctia TSG [37]. Nam 2004,
Bianchi va CS phat hién thiy ndong d6 DNA phoi thai tu do trong cac mau huyét
twong ting 1én mot cach co ¥ nghia 1an dau tién tir tuan thai tha 17 va lan tha
hai vao thoi diém 3 tuan trude khi co triéu chimg 1am sang caa TSG. Téc gia
dua ra gia thuyét rang: ndng do DNA ting lan dau tién 1a do su hoai tir ctia rau

thai hodc céc té bao chét theo chwong trinh, con ndong 6 DNA tang 1an thir hai
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1a do céc triéu chung ctia TSG lam r6i loan cac chirc nang cua me kéo theo roi
loan sy bai tiét DNA phoi thai [19]. Zhong va CS (2004) dinh lugng duoc ndng
do DNA phoi thai trude khi ¢o triéu ching cua TSG 1a 423 copy/ml (dao dong
97 - 1642 copy/ml), nhém chimg: 129 copy/ml (dao dong tir 31 - 318 copy/ml)
[38]. Trudc d6, Lo va CS (1999) ciing dd chimg minh: bén canh néng d6 DNA
phéi thai tir do ting cao con kém theo ting luu hanh cta nhimg té bao thai co
nhan trong huyét twong thai phu TSG [14].

Nghién ctru nam 2005, dinh lugng néng do DNA phoi thai ty do trong
huyét twong ctia cac thai phu binh thudng va thai phy TSG bang ky thuat
Realtime PCR sir dung cap mdi cua gen DYS14 thay vi cdp mdi ciia gen SRY
nhu cac nghién ctru trude lai thiy rang ndng do DNA phoi thai trong huyét
twrong ctia nhom thai phu TSG ting cao gip 10 lan so v6i nhom thai phu binh
thudng [39]. Ban déu, cic tac gia cho rang ndng 46 DNA phdi thai ty do trong
huyét twong cua thai phu ting cao 1a do su két hop cta rau thai bat thuong dan
t61 lam gia ting ndng d6 DNA phéi thai ty do va do chirc ning cia gan va than
bi suy giam dan t&i lam giam do thanh thai DNA phéi thai tu do trong tuan
hoan [7],[40]. Mot nghién ctru khac dd chimg minh ndng do ctia DNA phéi thai
tir do luu hanh trong huyét trong ctia nhom thai phu TSG cao hon nhém thai
phu binh thuong & tudn 17 - 20 cia thai ky, tuy nhién, sy khac biét khong dang
ké vé nong d6 DNA phoi thai tu do gilta hai nhém nay & tuan tir 25 - 28 cia
thai ky va khong co sy khac biét ¢ tuan tir 13 - 16 ctia thai ky [37]. Theo nghién
ctru cta Sifakis va CS (2009), ¢ nhimg thai phu c6 ndng do DNA phoi thai tu
do luu hanh trong huyét twong thai phu ting ¢ tudn 11- 13 cua thai ky thi tién
trién thanh TSG ning & giai doan sau cua thai ky, tuy nhién, d6i voi nhimng thai
phu tién trién thanh TSG nhe thi ndng d6 DNA phoi thai ty do twong duong
v61 nhom thai phu binh thuong [9]. Seval M.M. va CS (2015) dung k¥ thuat
Realtime PCR dé dinh lugng DNA phoi thai ty do cua 16 thai phu co thai tir
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tuan thtr 28 dén 32 cua thai ky trong d6 ¢ 8 thai phy binh thudng va 8 thai phy
TSG, két qua cho thdy ndng d6 DNA phoi thai & nhom thai phu TSG ting cao
hon so v&i1 nhom thai phu binh thuong [41].

Nhu vay, viéc phat hién va dinh lugng duge cac gen bﬁng ky thuat
Realtime PCR 12 mot van dé quan trong trong nghién ctru va trong thiét 1ap qui
trinh chan doan 1am sang. Nong d6 DNA phoi thai tu do ting c6 lién quan dén
cac giai doan cua qua trinh thai nghén va tang cao trudc khi c6 triéu chimg lam
sang cua TSG nén c6 gia tri du bao sém TSG.

b, Mot s6 wng dung 1am sang khic ciia DNA phéi thai tw do.
DNA phoi thai tu do va sang lgc thai Iéch bgi

Chan doan khong xam 1an phét hién thai léch boi duge cac nha khoa hoc
rt quan tim, d6 1a do nguy co say thai ma cac quy trinh chan doan c6 xam lan
(choc dich 4i, sinh thiét tua rau, ...) c¢6 thé gy ra. Dung cac té bao trong mau
toan phan cua thai phy, Bianchi va CS thiy rang DNA duoc giai phong tir
nhiing té bao thai nguyén ven trong mau thai phu ting gap 6 1an khi thai bi léch
bdi NST 21 [12]. Va ndng d6 DNA phéi thai ¢ cac thai phu mang thai 1éch boi
NST 21 va thai nam 1éch boi 1an lugt 12 48,2 copy/ml va 16,3 copy/ml [19]. S&
lidu twong g ctia Lo va CS (1999) 1an luot: 46 copy/ml va 23,3 copy/ml [14].

Nam 2003, Wataganara va CS (2003) dinh luong DNA phoi thai tir cac
mau huyét thanh dugc bao quan dong lanh ctia 5 thai phu mang thai nam bi
léch b1 NST 18; 5 thai phu mang thai nam bi 1éch boi NST 13 va 5 thai phu
binh thuong dé lam ching (da dugc chon lya tuong tng vé tudi thai, gid1 tinh
thai va thoi gian bao quan). Két qua cho thidy nong do DNA phdi thai huyét
thanh trong céc truong hop 1éch boi NST 13 1a 97,5 copy/ml (dao dong 29,2—
187,0 copy/ml), Iéch bdi NST 18 14 31,5 copy/ml (dao dong 18,6—77,6 copy/ml)
va mau chimg 1 40,3 copy/ml (dao dong 3,7-127,4 copy/ml). Nhu vay, ndng
do DNA phai thai trong cac truong hop 1€ch boi NST 13 tang cao trong khi &
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cac truong hop 1éch boi1 NST 18 khong khac so voi cac mau ching. Déng thoi,
sang loc huyét thanh me trong 3 thang gitta khong phat hién duoc thai c¢6 nguy
co 1éch boi NST 13 [42]. Vi vdy, dinh luong DNA phéi thai ty do néu duogc bd
sung vao sang loc huyét thanh me co ban co thé nang cao gia tri phat hién cac
thai co6 nguy co bi 1éch bo1 NST 13.
DNA phéi thai tw do va thai chim phat trién trong tir cung

Thai cham phat trién trong tir cung (IUGR - Insufficiency in Intrauterine
Growth Restriction) 1a mét réi loan phirc tap trong thai ky véi nhiéu nguyén
nhan khac nhau. Nghién ctru cia Sekizawa va CS (2003) dinh lugng néng do
DNA phéi thai ty do trong huyét twong thai phu ¢ 2 nhém: nhém thai phy mang
thai c6 thai cham phat trién trong tir cung va nhoém thai phu mang thai binh
thuong c6 cung tudi thai, két qua cho thiy khong co su khac biét nong do DNA
phéi thai ty do giita 2 nhom nay [43]. Mot nghién ctru tiép theo vao nim 2006
ctia Smith va CS lai chimg minh rang ndng d6 DNA phai thai tu do trong huyét
twong thai phu & nhém thai phu mang thai c6 thai chdm phat trién trong tir cung
tang cao hon so v§i nhom thai phu binh thudng ma nguyén nhan mot phan 1a
do suy rau thai [44]. Két qua ndy ciling twong tw nhu nghién ctru ciia mot s tac
gia khac khi nghién ctru véi c& mau 16m hon [45],[46]. Nhu vay, viéc dinh luong
DNA phoi thai ty do trong tuan hoan thai phu cling 1a mot dau 4n co gia tri goi
¥ chan doan nhitng trudng hop thai phu mang thai ma thai chdm phat trién trong
tor cung.
DNA phoi thai tu do va dé non

Nghién ciru nam 2013 gdm 60 thai phu mang thai tuan tir 28 - 32 ctia thai
ky trong d6 30 thai phu c6 nguy co dé non va 30 thai phu binh thuong, dinh
luong ndng d6 DNA phéi thai ty do trong huyét twong thai phu bang k¥ thuat
Realtime PCR, két qua cho thay ndng d6 DNA phdi thai ty do ctia nhom thai

phu dé non ting gip 6 1an so vi nhom thai phu binh thuong véi p<0,05, diéu
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nay c6 nghia: khi ndng do DNA phéi thai ty do ting cao bat thudng & tuan tir
28 - 32 cua thai ky ¢6 lién quan véi tang nguy co dé non & céac thai phu [47].
Quezada va CS (2014) da dinh lugng néng do DNA phoi thai ty do trong tuan
hoan cuia thai phy tai tudn 10 - 19 cua thai ky, cho thiy viéc dinh luong DNA
phéi thai ¢ tudn 11 - 13 cua thai ky khong c6 gia tri du doan dé non ¢ thai phu
[48]. Tuy nhién, c6 mdt nghién ctiru 1am sang t6 vé mot co ché hop 1y giita dé
non va néng do DNA phéi thai ty do luu hanh trong tuan hoan thai phy, trong
nghién ctru nay Scharfe-Nugent va CS (2012) cho rang DNA phdi thai tu do
dong vai tro gay viém thong qua TLR-9, n6 kich hoat yéu t6 hat nhan kB thong
qua suy thoai IkB nén lam ting yéu td tién viém 1a IL-6 trong méau ngoai vi[49].
Phat hién bénh di truyén lién két véi nhiém sic thé X

Ung dung 1am sang sdm nhat ciia DNA phoi thai tu do 14 phat hién cac
thai nam c6 nguy co mac bénh di truyén lién két vdi NST X bang k¥ thuat
khong xam lan dya trén viéc phat hién trinh ty cia gen SRY

Piéu tri bang dexamethason trudc khi sinh da dugce dé xuét tir nam 1984
dé ngan chin nam hoa bo phén sinh duc & nit trong truong hop thai nhi bi ting
san thugng than bam sinh. Nghién ctru hdi ctu tir 2002 - 2011 cua Tardy
Guidolle V. va CS quan Iy 258 thai nhi (134 nam va 124 nit) c6 nguy co mic
bénh ting san thuong than bam sinh, két qua cho thay viéc xac dinh duoc gidi
tinh thai nhi thong qua dinh luong DNA phdi thai ty do ¢ trong huyét tuong
thai phu c6 thé cho phép chi dinh diéu tri cham dut sém viéc diéu tri bang
dexamethason d6i vai nhirng thai phy mang thai nam va xac dinh viéc chi dinh
diéu tri bang dexamethason d6i voi thai phu mang thai nit [50].

Thalassemia 1a bénh thiéu méau tan mau di truyén gay ra do giam hoic
mét han su téng hop ctia mot loai chudi globin. Nam 2012, Sirichitiyakul va
CS, dinh lugng DNA phoi thai ty do luu hanh trong huyét tuong cia thai phy

tor nhitng cdp vo chéng duoc chan doan 13 a-thalassemia-1, két qua théiy rﬁng
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su thay ddi néng do DNA phoi thai ty do co gia tri chan doan trudc sinh déng
hop tr a -thalassemia-1 [51].
1.1.4.2. O Viét Nam

O Viét Nam cac nghién ctru vé DNA phoi thai tu do dé chan doan trude
sinh con han ché:

Niam 2007, Nguyén Thanh Thay va CS bao cdo vé két qua budc dau xac
dinh DNA phéi thai trong mau me bang k¥ thuat nested PCR [52].

Niam 2008, Nguyén Thanh Thity va CS di phat hién DNA thai tir huyét
thanh me bang k¥ thuat nested PCR - huéng t6i mot marker méi cho sang loc
gen [53].

Niam 2010, Nguyén Thanh Thity va CS dung PCR 16ng phét hién DNA
phéi thai tir huyét thanh me va ting dung trong chan doan trudc sinh [54].

Niam 2014, Triéu Tién Sang va CS da budc dau xay dung duoc quy trinh
chiét tach DNA tu do ung dung trong sang loc bénh tdng sdn thuong than bam
sinh, sang loc bénh teo co Duchenne va sy bat déng nhoém mau Rh gilta me va
thai nhi [55].

Tuy nhién, chua co tac gia nao nghién ciru ndng d6 DNA phoi thai ty do
trong huyét twong thai phuy 1a bao nhiéu & cic quy cua thai ky? Tang trong tién
san giat nhu thé nao? Chua c6 mdc dé so sanh cho thai phu & Viét Nam. Vi vay,
nghién ctru vai tro cia DNA phéi thai tu do trong TSG dé giup thay thudc 1am
sang c6 thém mat d4u 4n sinh hoc trong du bdo sém, theo doi va tién lugng
TSG nham giam thiéu cac bién ching ning né & thai phu va thai nhi, giam chi
phi bénh tat cho x hoi va nang cao chit luong cudc song 1a diéu can thiét.
1.2. TONG QUAN VE TIEN SAN GIAT
1.2.1. Khai niém tién san giat

Tién san giat 1a tinh trang bénh 1y do thai nghén gay ra ¢ nira sau cia thai

ky bat dau tir tudn thir 20 cta qua trinh mang thai. Bénh thuong duoc biéu hién
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& hoi chimg gdm 3 triéu chimg chinh 1a ting huyét ap, protein niéu va phu
[31.[56].

1.2.2. Yéu t6 nguy co va co ché bénh sinh ciia tién sin giat

1.2.2.1. Cic yéu td nguy co

Trén toan thé gidi, ty 1é mac TSG & cac thai phu mang thai khoang 2-8%
clia tat ca cac 1an mang thai. Tién san giat vin 1a nguyén nhan hang dau gay
bénh tat va tr vong me va tré so sinh trén toan thé gidi [57]. Nguy co mic TSG
twong ty nhau & ca phu nit chua tung sinh dé va da sinh con [58]. Ngoai ra, &
nhing thai phu c6 tién st TSG ¢ 1an mang thai trude thi c6 nguy co cao bi TSG
trong 1an mang thai sau.

Mot s6 bénh 1y 1am tang nguy co TSG: ting huyét ap man tinh, dai thao
duong, bénh than, bénh béo phi va tinh trang tang dong mau, vi du hoi ching
khang phospholipid, ... Tudi cta thai phu ciing 1a mét yéu t6 nguy co ddi voi
TSG [59]. Nhiing trudng hop c6 ting khdi lwong ctia banh rau nhu da thai va
chtra trimg cling 1am cho thai phu c6 kha ning bi TSG ting 1én. O day chua
thdy c6 mdi lién hé 13 rang gitta quan hé huyét théng va ty 18 méic hodc muc do
ning ctua TSG [60]. Tuy nhién, da c6 nhimg nghién ctru thiy rang nguy co TSG
tang & nhitng thai phu c6 thai chdm phét trién trong tir cung va co tién st gia
dinh TSG, ké ca me chdng cua thai phy [61],[62]. Mic du nhimg yéu t6 nguy
co dich t& hoc chua dugc hiéu rd nhung chung ciing gop phan tham gia vao co
ché bénh sinh cta TSG.

Bang 1.1. Mt s6 yéu to nguy co ciia tién sin giat [63]

Yéu to nguy co OR hoic RR (95%CI)
Hoi1 chig khang phospholipid 9.7 (4.3-21.7)
Bénh than 7.8 (2.2-28.2)
Tién st tién san giat 7.2 (5.8-8.8)
Bénh lupus ban d6 hé thong 5.7 (2.0-16.2)
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Yéu to nguy co OR hoic RR (95%CI)

Sinh lan dau 5.4 (2.8-10.3)
Tang huyét 4p man tinh 3.8 (3.4-4.3)

Dai thdo duong 3.6 (2.5-5.0)
Séng & viing nui cao so v4i mat nude bién 3.6 (1.1-11.9)
Tién st gia dinh mic cac bénh 1y tim mach 3.2 (1.4-7.7)
(bénh tim hoac dot qui ¢ 2 nguoi than trd 1€n)

Béo phi 2.5 (1.7-3.7)
Tién str gia dinh (me hodc chi/em gai bj TSG) 2.3-2.6 (1.8-3.6)
Tubi thai phu > 40 1.68 (1.23-2.29)

(chua sinh 1an nao)
1.96 (1.34-2.87)
(Pa thai)

1.2.2.2. Co ché bénh sinh

Tién san giat la mgt hoi chiing da co quan dugc dac trung bdi co mach,
thay ddi chuyén hoéa, r6i loan chic nang ndi mo, hoat hoa dong mau va lam
tang cac dap tng viém. Mic du co ché gy bénh chinh xac van chua dugc hiéu
rd nhung c6 nhitng bang chimg cho thiy TSG chi xay ra khi c6 su hién dién
cua rau thai: c6 truong hop thai phu TSG khi loai bd bao thai céc tri€u chirng
ctia TSG van ton tai cho dén khi rau thai dugc bong ra ngoai; ¢ trudng hop
san gidt sau sinh c6 lién quan dén sot rau trong tir cung va triéu chimg dugc cai
thién khi nhanh chong nao budng tir cung [64]. Theo cac nghién ctru cia
Sargent va CS (2006) va Gammill va Roberts (2007), co ché bénh sinh TSG
duoc cho 1a2 md hinh rdi loan véi 2 giai doan: giai doan 1 1a rau thai bi gidm
tudi mau va giai doan 2 1a biéu hién da hé théng & me khi rau thai khong dugc

tudi mau day da [65],[66].



17

Giai doan 1. Sy bién d6i ciia banh rau khi bi giam twdi mau

Binh thuong, khi ¢6 thai hé thong tudn hoan tir cung chiu nhiéu thay doi
quan trong vé mat giai phau va chirc niang dé dam bao cung cip mau cho su
hinh thanh va phat trién cta phoi thai: ting s6 luong cac mach mau & trong 16p
co t cung, tdng kich thudc cdc mach mau nam doc theo 16p co tr cung. Quan
trong nhét 14 phan tin cing cta cac dong mach xodn 6¢ bi thay d6i cau trac do
tac dung cua sy xam 14n cua té bao 14 nudi sau khi trimg lam t6. Cac té bao 14
nudi pha hay 16p 4o co chun gidn ciia dong mach xoin ¢ & co tir cung va 16p
mang rung, thay thé chung bang mot 16p soi xo, nhitng té bao 14 nudi xam lan
thay thé cac 16p ctia dong mach xodn 6¢ ctia ngudi me vi vay lam cho thanh
mach mém mai va tré thanh dong mach tir cung - rau, duong kinh cua dong
mach c6 thé ting 1én dén 1000 um va khong nhay cam v&i nhimg chét c6 tac
dung co gidn mach, c6 kha ning cung cap oxy va cac chat dinh dudng qua rau
thai dé duy tri thai nhi dang phat trién. Nhu vay, ¢ thai phu c6 su phat trién
mach mau tur hai phia: phia ngud1 me 1a mach mau trong ni€ém mac tir cung va
phia thai nhi 1a mach méu trong céac gai rau, do d6 su tan tao mach mau rat quan
trong cho su hinh thanh va phat trién cua thai nhi trong thai ky.

Su giam tudi mau cho rau thai 1a nguyén nhan dan t6i TSG, diéu nay da
duoc hé trg boi cac phat hién trén 1am sang, tién trién ctia bénh va thuc nghiém,
vi du: dung siéu am doppler dong mach tir cung phat hién théy cO hién tugng
tang dé khang & nhitng nhanh xa ctia ddng mach tir cung [67]. Nhitng bénh lién
quan dén vi mach mau nhu ting huyét 4p, dai thao duong ciing lam ting nguy
co TSG. Ngoai ra, nghién clru trén thuc nghiém & mot s6 loai khi giam luu
lwong méau qua rau thai ciing s& tao nén mot hoi ching giéng nhu TSG [68].

Nguyén nhan pho bién ciia giam tudi méau rau thai 1a do bat thuong trong

qua trinh xam lan cua 14 nuéi. Cac dong mach xoan 6c van con gilt nguyén 16p
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4o co chun gian hodc qua trinh nay chi xdy ra & doan mach méau nam & dudi

16p mang rung, di€u nay lam gidm tudi mau cho banh rau dan dén thiéu mau.

Binh thudng
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va thai phu tién san giat [69]

Giai doan 2. Biéu hién da hé thong & me

Nghién ctru co ché bénh sinh va bién d6i bénh 1y & phu nit khi mang thai,
c4c tac gia thdy ¢ nhiing thai phu TSG céc thay dbi rd nét vé bénh 1y va sinh ly
bénh dic trung xuét hién rit sém trude khi co cac tridu chirng lam sang cua
TSG, & nhiing thai phu nay co biéu hién ctia co mach th{r cép dan t6i tdng huyét
ap, hoat hoa cac yéu t6 dong mau do d6 lam tang huyét khdi trong 1ong mach
va mat nude ndi bao tir d6 dan téi giam luu lwong tudn hoan [70],[71],[72]. Khi
nghién ciru cac co quan bi ton thuong ¢ thai phu TSG thiy c6 nhiéu ton thuong:
Xuét huyét va hoai tir & cidc co quan (ndo, gan, than, ..), cho théy o day co su
giam tudt mau cho cac co quan va ton thuong té bao ndi md ctiia mao mach cau
than néu kém theo tang huyét ap [73],[74]. Bing ching ton thuong té bao ndi
mo dd dugc minh ching boi cac hinh thai ton thuong dic trung nhét trong TSG,
do d6, cac nghién ctru thdy rang réi loan chirc ning cua cac t& bao ndi mé la

yéu td quan trong trong co ché bénh sinh caa TSG [75],[76].
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Nhu véy, co ché bénh sinh ctia TSG ban dau 14 do réi loan qua trinh thay
d6i ctia tuan hoan tir cung - rau trong thai nghén. Nguyén nhén 14 do xdm nhéap
bat thuong cua té bao 14 nudi dan téi giam cip mau cho cac gai rau. Sau do
thiéu oxy ctia banh rau, réi loan cac chit oxy hoéa din t6i rdi loan chiic ning
cua hop bao 14 nudi. Tiép theo 1a r6i loan chuc nang cua ndi mac mach cua
ngudi me lién quan dén cac chit dugc giai phong ra tir banh rau vao tuan hoan
ngudi me nhu: cac gbe tu do, lipid oxy hoa, cac cytokin (IL-6, ....), chinh nhiing

chat nay tao ra cac dau hi¢u lam sang ¢ nguoi me.

%T/'I‘AA Te bao NK Yéu t5 gen Oyt 5100 S o yeu t& khac
X S o
M chém phat

)
i! \f:u? trien
J
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S

sFLT-1 Yéu td trung gian

Ting huyét ap Protein nicu Céc bién chirng khac
?v Réi loan chirc
nang gan
O s Phi nZio
7” -

Hinh 1.2. Tém tit co ché bénh sinh ciia tién sin giat
Nguon: http://physiologyonline.physiology.org/content/24/3/147
1.2.3. Mot so triéu chirng dién hinh ciia tién san giat
1.2.3.1. Tri¢u chung lam sang
Ting huyét ap (THA)
Tang huyét ap 1a triéu chimg co ban cta TSG, nd lién quan dén viéc phan

loai va tién lugng cho cd me va con. Phan do theo JNC 7 (Joint National
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Committee 7) ndm 2003 thi THA duoc xac dinh khi huyét ap tam thu (HATT)
> 140mmHg va/hodc huyét ap tam truong (HATTr) > 90mmHg.

Phu va ting cian

Phu trong TSG biéu hién lién tuc va ngiy cang ting, 14 loai phu tring,
mém, an 16m, phu khong giam ca khi nam nghi, co nhiéu muc do phu khac
nhau: phti nhe ¢ chi dén phu toan than, phu da mang. Panh gia phu hay khong
& thai phu trong qua trinh thai nghén thi ngoai viéc kham 1am sang can phai can
dé theo ddi trong luong co thé, néu ting > 500gam/1 tuan hoic 2250 gam/1
thang thi dugc coi 1a phu trong khi mang thai [77].

Cic dau hiéu khac: thiéu mau (da xanh, niém mac nhot), tri¢u chirng
than kinh (dau dau, réi loan tri giac), triéu ching tiéu hoéa (dau ha suon phai,
ndn, budn non), roi loan thi giac (nhin mo, ..), ...
1.2.3.2. Xét nghiém can lam sang

Protein ni€u

Pay 1a ddu hiéu quan trong trong TSG, xuat hién mudn hon ting huyét
ap. Protein niéu > 0,3g/l & mau 24h hoic > 0,5g/1 & mau ngau nhién 1a c6 gia
tri chan doan.

Bt thudng cac xét nghiém thim do:

- Siéu am thai (danh gié sy phat trién cta thai, do truong thanh ctia banh
rau), siéu am Doppler dong mach tir cung (giam tudi mau tir cung - rau c6 thé
quan sat thdy trude khi co cac triéu ching 1am sang), ...

- Mot s6 ddu 4n sinh hoc: PIGF, sFlt-1, ty s6 sFlt-1/PIGF, DNA phéi thai
tu do, endoglin hoa tan,... ¢6 vai tro trong dy bao sém TSG trude khi co6 cac
triéu chung lam sang [37],[78],[79].

1.2.4. Phan loai va chin doan tién san giat
Theo Hudng din chan doan va diéu tri cic bénh san phu khoa nim 2015

ciia BO Y té [80], TSG duoc phan loai va chan doan nhu sau:
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Bang 1.2. Phén loai tién san giat

Tri¢u chirng Chin doan

- Huyét ap (HA) > 140/90 mmHg sau tuan 20 cua thai ky. | Tién san giat

- Protein niéu > 0,3g/24 gio hay que thir nhanh (+). nhe
- Huyét ap > 160/110 mm Hg. Tién san giat
- Protein niéu > 0,5g/24 gid hay que thir 3+ (2 mau thir nang.

ngau nhién).

- Thiéu niéu, nudce tiéu < 500 ml/ 24 gid.

- Creatinin/huyét twong > 1.3 mg/dL.

- Tiéu cau < 100,000/mm>.

- Tang men gan ALT hay AST (gip doi ngudng trén gia
tr1 binh thuong).

Acid uric tang cao

Thai chdm phat trién.

Nhtrc d¢au hay nhin mo.

Dau vung thuong vi hodc ha suon phai.

1.2.5. Tién luwgng

Tién lugng cho me phu thudc vao thoi gian xuat hién TSG cang som
trong thai ky bénh cang ning, tudi me cang cao bénh cang ning.

Tién luong cho con: con co thé tir vong do thai kém phat trién, suy thai,
thai non thang do chuyén da sém hay do quyét dinh cham dut thai ky.
1.2.6. Céc bién chirng ciia tién san giat
1.2.6.1. Bién chirng véi me

Tw vong me

Theo nghién ciru ctia cic tic gia cho thiy ring cac nguyén nhan giy tir

vong me la do cac bién ching ctia san giat, chay mau, do v& bao gan trong hoi
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ching HELLP, phu phdi, tan huyét va déng méu rai rac trong 1ong mach, suy
than cip va bién chimg mat [81],[82],[83],[84].

Hoi1 chirng HELLP (Hemolysis - Elevated liver enzyme - Low platelate
count) 14 bién thé ning ctia TSG bao gém cac triéu chimg tan huyét, suy giam
chtic nang gan, giam tiéu cau. Pay 1a mot trong nhitng tinh trang bénh 1y nguy
hiém ddi v&i ca me va thai nhi. Chan doan xac dinh hoi chimg HELLP dua vao
cac triéu chung 1am sang: ting huyét 4p, protein niéu, phu va kém theo cac dau
hiéu can 1am sang theo tiéu chuan xét nghiém chan doan hoi chimg HELLP cta
dai hoc Tennessee, Memphis, My: vét mo trén tiéu ban mau, bilirubin toan phﬁn
> 20,52 umol/L (>1,2mg/dl), lactic dehydrogenase > 700 U/L, AST > 70U/L
va tiéu cau < 100G/L [85].

Tai Viét Nam theo mot bdo cao vé san giat tir 1991 dén 1995 tai Vién
Bao vé Ba me Tré so sinh c6 83 thai phu bi san giat va chi c6 mdt $6 truong
hop bi tir vong chiém 1,2% [86]. Cac nghién ctru khac cho thiy san giat két hop
v6i tan huyét va dong mau rai rac trong 10ng mach, suy than cap, phu phdi cip
la nhitng nguyén nhan chinh cua tr vong me do TSG.

San gidt: day 1a bién ching nguy hiém cta TSG, thuong 13 do phu nio,
mach méu bj co thit gy ting huyét 4p, co thé xay ra trong khi co thai, trong
chuyén da va sau dé, 1a 1 trong 5 tai bién san khoa va hau qua dé lai rit ning
né, thai phu va thai nhi c6 thé chét ngay trong con san giat néu khong duoc xu
tri kip thoi.

Rau bong non: rau bong non, thé nang nhat 13 phong huyét tir cung rau
hay 1a hoi chimg khéi huyét tu sau rau khong nhimg chay mau do bong rau ma
con ¢6 nhdi huyét va chiay mau & co tir cung va cac phu tang khac: budng tring,
tuy, than, phéi... nhitng truong hgp nang, thai nhi sé chét, tinh trang me bi de
doa nghi€ém trong [87].

Suy giam chirc nang gan va roi loagn dong madu
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Suy gidm chirc ndng gan thuong hay gap ¢ thai phu TSG dac biét 1a hoi
chung HELLP.

Mot 6 bién chirng khdc:

Suy tim va phu phdi cap: thai phu TSG thuong kém theo cac rdi loan
chtrc nang thit trai va bién chuing phu phdi cdp do ting ganh hau ganh.

Suy than thudng gip ¢ nhing thai phu cé bénh than tiém tang tir trudc
khong duogc phat hién hodc d6i voi cac trudng hop TSG ning dic biét 1a trong
hoi chirmmg HELLP.
1.2.6.2. Bién chirng véi con

Tw vong so sinh ngay sau dé: tai Viét Nam theo Phan Truong Duyét va
Ng6 Van Tai (1999) ty 1€ tir vong so sinh ngay sau dé & san phu TSG 1a 13,8%
[88]. Theo Lé Thi Mai (2004) ty I¢ nay l1a 6,4% [87].

Nhe cin, chdm phdt trién trong tir cung: tré so sinh cham phat trién trong
to cung la nhirng tré sinh ra c6 trong lugng dudi duong bach phan vi thir 10 &
cung tudi thai twong ung. Tai Viét Nam, nghién ctru nim 2010 cho thay ty 1¢
tré¢ du thang nhe can la 30,8% [89].

Dé non: 1a hién tugng gian doan thai nghén khi thai co thé séng duoc
(hién nay theo chuan qudc gia 14 tudi thai tir 22 dén 37 tuan). Tai Viét Nam,
nghién ctru ctia Phan Truong Duyét va Ngo Vian Tai cho thay ty 1¢ so sinh nhe
can dudi 2500g chiém vao khoang 52% va so sinh thiéu thang chiém khoang
24% cac truong hop thai phu TSG [88]. Nghién ctru cua Ngbd Van Tai ¢ 320
thai phu TSG tir nam 1997 - 2000 thi thay ty 1 dé non 1a 36,3% va so sinh cin
nang dudi 2500g 1a 51,5% [90].

Thai chét lweu trong tir cung:

Pay 1a mot bién chimg ning né ciia TSG gy nén cho tré so sinh. Theo
nghién ctru cua Sibai B.M. va CS nhitng thai phu c¢6 hoi chimg HELLP thi ty
1¢ thai chét trong tir cung 13 19,3%; ty 1 nay ting 1én 41,2% néu nhu tudi thai
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nho6 hon 30 tuin [91]. Tai Viét Nam, nghién ctru cua Ngé Van Tai nam 2001
cho thiy ty 1¢ thai chét luu & nhing thai phu bj TSG 1a 5,3% [90].
1.2.7. Mot s0 ddu 4n sinh hoc dwgc sir dung trong chén doan, theo déi tién
san giat

Hién nay, ngoai d4u 4n sinh hoc 1a DNA phoi thai ty do con mot s6 ddu
an sinh hoc d3 dugc nghién ctru va tng dung trong 1am sang dé gitp du bao
s&m, chan doéan va theo ddi TSG.
1.2.7.1. PIGF va sFIt1

PIGF (Placental Growth Factor - yéu td phat trién rau thai) 1a mét protein
thuc nhém yéu t6 ting trudng ndi mac mach mau (Vascular Endothelial
Growth Factor - VEGF). PIGF dong vai tro quan trong dén su hinh thanh mach
va xam 14n 14 nuoi cta céc dong mach x04n ¢ & thai phu dac biét 1a trong qua
trinh hinh thanh phéi [92]. Nong d6 giam PIGF giam dang ké trong thoi gian 5
tuan trude khi khoi phat cua bénh 1a dau 4n quan trong dé du bao sém tién san
giat [69],[92],[93].

sFlt-1 (Soluble FMS like tyrosine kinase 1) la mot protein c6 vai tro
khang tan tao mach mau. Nghién ctru thye nghiém ctuia Burke S.D. va CS (2016)
da ching minh khi néng d6 cua sFltl ¢ chudt TSG ting cao s& lam suy giam
qué trinh tong hop nitric oxide cta té bao ndi mo va thuc day qua trinh oxy hoa
trong cac mach mdau hdu qua lam tidng sy nhay cam cua mach mau voi
angiotensin II va tang huyét ap. Nhu vay, rdi loan chire nang ndi mac lam néng
d6 sFlt1 ting cao c6 thé 1a nguyén nhan ban dau din téi do nhay voi yéu té co
mach tang 1én, day la dau hiéu dic trung cua TSG [94]. MGt $6 nghién cuu da
khang dinh vé ndng d6 cta sFlt-1 ting cao trong huyét twong thai phu TSG va
c6 mdi lién hé ty 1€ thuan gitta néng do sFlt-1 va mic do cua TSG

[95],[96],[79].
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1.2.7.2. Pregnancy associated plasma protein A (PAPP-A)

PAPP-A 1a protein gdm 1628 aa, c6 ngudn gdc tir hop bao 14 nudi, 1a yéu
t6 tang truong giéng insulin protein protease. Cac hé thong yéu td ting trudng
gidng insulin dugc cho 1a dong mot vai tro quan trong trong su ting trudng va
phat trién cta nhau thai. Khi ndng d6 ctia PAPP-A trong huyét twong thap c6
lién quan dén sy tién trién ctia TSG [97],[98]. Nong do cua PAPP-A khi bang
hodc giam hon 5% so v61 binh thudong, twong tng véi tinh trang cua thai phu
1a ¢6 thai cham phat trién trong tir cung, TSG, sinh non va thai chét luu [99]
1.2.7.3. Endoglin hoa tan (Soluble Endoglin - sEng)

Endoglin hoa tan 1a mot glycoprotein xuyén mang, 13 yéu t6 khang tao
mach mau, 13 déng thy thé d6i v6i yéu td ting truong chuyén dang P
(Transforming growth factor p - TGF-B), c6 nhiéu trén mang té bao cta ndi
mach mach mau va trén nhung mao cua rau thai [93],[100]. Chuc ndng cua
endoglin 14 truyén tin hiéu TGF-p va lién quan dén yéu té sinh mach va diéu
hoa truong lyc mach mau va do dé anh hudng dén san xuét oxit nitric, gian
mach, va sy hinh thanh mao mach béi cic té bao ndi mo trong dng nghiém
[101],[102]. Nong d6 endoglin ting cao ¢ nhimng thai phu TSG va ting cao nhat
¢ thai phu TSG c6 hoi chimg HELLP (Hemolyse - Elevated liver - low platelets
— tan huyét, ting enzyme gan, giam tiéu cau) [103].
1.2.7.4. PP-13

PP-13 thudc nhom la galectin, mdt nhom protein gan carbohydrat dugc
goi 1a b-galactoside lectin trong hop bao 14 nudi [104],[105]. O thai phy binh
thuong, ndng do PP-13 trong huyét twong ting dan 1én theo cac quy cua thai ky
nhung lai giam bét thudng & tudn thai 11 - 13 ciia nhiing thai phu tién trién TSG
[106],[107],[108]. Nghién ctru cua De Muro va CS (2016) dinh lugng PP-13 &
62 thai phu trong d6 c6 24 thai phu TSG, protein niéu, cao huyét ap va 38 thai
phu binh thuong & tudn 11 - 13 cua thai ky, két qua cho thay nong d6 PP-13
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giam dang ké so v6i nhom chimg véi p=0,022 [109]. PP-13 c6 gia tri du bao
TSG v61 do nhay tuong tng la 79% vao1 do dac hi¢u la 90% [110]. Hién tai, da
¢6 bo kit thuong mai PP-13 (Diagnosis Technologies, Haifa) da dugc phat trién
dé sang loc TSG trong 3 thang dau tién cua thai ky.

Tuy nhién, khong c6 mot xét nghiém dic hiéu va duy nhat du dé chan
doan va dy bao sém tién san giat dugc st dung 1am sang [111]. Xét nghiém két
hop ctia hai hay nhiéu ddu 4n s& phan 4nh mot qua trinh sinh Iy bénh khac nhau
s& gitip ting gia tri du bao sém TSG [112]. Cac nghién ciru van tiép tuc tim
kiém su két hop ctia cac yéu t6 nguy co clia me va cac yéu té nguy co ctia con
gitip du bao sém TSG bang k¥ thuat khong xam 14n.

1.3. KY THUAT REALTIME PCR PINH LUQNG DNA
1.3.1. Ky thuat PCR

Nam 1985, Kary Mullis da phat minh ra ky thuat PCR (Polymerase chain
reaction) d3 mo ra trién vong phat trién nhanh chong cac ki thuat sinh hoc phan
tu [113].

Nguyén Iy cua ky thudgt PCR: dya trén ddc tinh cia DNA polymerase cho
phép téng hop mdt doan DNA bd sung v&éi DNA khuon nho doan moi tuong
tmg. Pidu quan trong 1a phai tong hop duoc cip mdi c6 kha ning lai trong gidi
han ctia n6 va dam bao cho viéc khuéch dai doan DNA mong mubn. Mudn thyc
hién dugc diéu d6 thi phai biét trinh tu nucleotid ciia doan DNA can khuéch
dai nay. SO lugng doan DNA dugc khuéch dai trong k¥ thuat nay tang 1én theo
Ity thura.

Cdc giai doan ciia phan rng. Mdi chu ky gom 3 giai doan: giai doan bién
tinh: chudi DNA thao xodn dudi ra thanh 2 soi don & nhiét d6 cao; giai doan
gan moi: cac mdi ddc hiéu sé& lai cap theo nguyén tic bd sung vao hai dau cua
doan DNA dich, giai doan kéo dai chudi: Taq polymerase diéu khién su gin

tiép cac nucleotid vaio DNA mdi dya DNA ban dau 1am khudn. Nhu vdy, sau n
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chu ky nhiét c¢6 thé nhan dugc 2" ban sao ciia chudi DNA d6. Lugng DNA nay
du dé phat hién bang dién di trén gel agarose hay lai tao v6i cac doan do da
dugc danh dau bang dong vi phong xa hodc enzym.

Poc két qua: sau khi thuc hién phan tng PCR, can tién hanh dién di trén
gel agarose dé xac dinh chat luong cac doan DNA.
Uu diém va nhwoc diém ciia k§ thuat PCR

Uu diém. PCR 1a mot k¥ thuat twong d6i don gian, c6 thé phat hién mot
doan DNA va khuéch dai trinh tu nay.

- Tho1i gian thuc hién nhanh, chi can sau vai gio laco thé khuéch dai duogc
mot trinh ty ddng quan tam.

- Thuyc hién don gidn va it ton kém (n6 duogc thuc hién trong éng nghiém
plastic nhé gdm thanh phan t4i thiéu duoc thuc hién dong thoi).

- Yéu ciu vé d9 tinh sach ctia mau khong cao (vét mau kho, ...)

- Poc két qua sau PCR bang dién di trén gel agarose dua trén kich thudc
cua san phﬁm PCR va dua vao cuong d phat sdng cua vach do so véi vach
DNA chuén c¢6 thé ban dinh lugng dugc néng do DNA ctia mau thu.

Nhueoe diém

- San phém PCR thu duoc tir diém két thuc cua phan Umg, vi vay, chi phat
hién duogc diém cudi. PCR ban dinh lugng chi doc va dinh luong dugc két qua
s6 ban sao ciia DNA dich sau khi hoan tit khuéch dai, nhung trong PCR s6
luong ban sao cudi cung khoéng phan anh duge mot cach chinh xéac sé luong
DNA dich trong mau thir vi da sb cac truong hop sé lugng ban sao trong dng
phan ung PCR la s6 lugng cuc dai khi PCR dat dugc giai doan binh nguyén.

- Do nhay théip, lugng DNA dua vao phai du 1on.

- O giai doan sau PCR khi hoan tat khuéch dai doan DNA dich, phai tiép
tuc dién di san phadm PCR trén gel agarose dé kiém tra xem c6 vach san pham

khuéch dai dang kich thudc mong mubn hay khong. Poc két qua dua trén su
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phan biét kich thudc, ma co6 thé khong chinh xac va 4o phan giai ciia gel agarose
théip chinh vi vay kho co thé phat hién dugc su thay ddi cua san phém sau khi
khuéch dai. Pong thoi, két qua khong thé hién bang sd.

- Kha ning ngoai nhiém 16n, c6 thé nhiém chéo tir miu sang mau, vi du
tir mau (-) thanh (+), ngoai nhiém cac san pham khuéch dai.

- St dung nhudém gel nho Ethidium bromide (day 1a chat dé gay ung thw).
1.3.2. Ky thuat Realtime PCR

K¥ thuat Realtime PCR 1an dau tién duoc gidi thiéu vao nam 1992 bai
Higuchi va CS [114],[115]. K¥ thuat Realtime PCR dua trén nén tang cta ky
thuat PCR nhung két qua khuéch dai DNA dich hién thi dugc ngay sau mdi chu
ky nhiét cia phan tng [113],[116],[117].
1.3.2.1. Nguyén tic ky thuit Realtime PCR
Chét huynh quang dugc thém vao hdn hop cua phan tng PCR (mix

PCR), chit huynh quang nay s& dugc chén vao soi d6i cia DNA hodc bét cip
b6 sung véi mot trinh tu dic hiéu trén DNA dich, néu trong dng phan ung nay
cO su hién dién san phﬁm khuéch dai cia PCR tir DNA dich duogc nhan ban du
sO lugng dé 1am cho dng phan tng phat huynh quang khi nhan duoc nguén sang
kich thich va s& khong thé phat duoc huynh quang néu khong co san pham
khuéch dai trong 6ng. Néu trong dng phan g s6 luong DNA dich nhiéu thi s&
can it chu ky nhiét hon dé dat dén sé luong ban sao du dé dng phan tng cho
duoc tin hiéu huynh quang ma may s& ghi nhan duoc, con néu sé luong DNA
dich it hon thi can nhiéu chu ky nhiét hon. Tinh toan sd copy ciia DNA dich
ban dau c6 trong 6ng phan tng phai dua vao dudng biéu dién chuan (duoc tao
nén boi cac mau chuan da biét trude ndng do), xac dinh mdi quan hé giira chu
ky ngudng véi s6 luong copy DNA dich ban dau c6 trong éng phan tng
[113],[117],[118].
1.3.2.2. Biéu d6 chuin ciia ky thuit Realtime PCR



29

Phan tmg duoc thuc hién trén may Realtime PCR dién ra qua 2 giai doan:
giai doan 1 va giai doan lily thira vé cudng do huynh quang. Giai doan t: DNA
dich d& nhan ban thanh cac ban sao nhung do sb lwong con it nén anh sang
huynh quang phat ra chwa du cudng do dé may ghi nhan. Khi sb lugng ban sao
ctia DNA dich dat dén mot ngudng nhét dinh thi may sé bat dau do duoc mire
d6 huynh quang phat ra, tir lic ndy cuong dé huynh quang trong 6ng phan tmg
s& ting gip d6i sau mdi chu ky nhiét do sb luong ban sao cua DNA dich ting
gap d6i sau mdi chu ky day 1a giai doan lity thira vé cuong d6 huynh quang. Su
tang truong ndy s& cham dan va dat dén binh nguyén khi cac ban sao cia DNA
dich khong con gia tang s6 luong theo cip sb 2 nira do can dan ANTP va enzym
Taq polymerase khong hoat dong hi¢u qua nira, day la giai doan binh nguyén

[116],[118].

Cuwong dé huynh quang
»

Giai doan O Giai doan lay thira Giai doan binh nguyén
< - - > - =

Cuéng 6 huynh quang nén

™ Dudng nén (base line)

5 10 15 20 2 30 3s
- > Chu ky nhiét
Chu ky nén
Chu k¥ ngudng (Ct)

Hinh 1.3. Minh hoa biéu d6 dwong biéu dién khuéch dai ghi nhan
cwong d9 huynh quang phat ra tir 6ng phan tmg
khi nhin dwoc anh sang kich thich vao mdi chu ky nhiét [113]

Phan tich mot dudng biéu dién khuéch dai cia mot dng phan g sau khi
hoan tat, théng s quan trong nhat 1a chu ky ngudng ctiia mot phan img Realtime
PCR xuét hién sém hay mudn (Ct cao hay thap). Chu ky ngudng 1a chu ky nhiét
ma tai thoi diém nay thiét bi Realtime PCR ghi nhan dugc tin hi¢u huynh quang
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phat ra tir 6ng phan tng bat dau vuot qua cuong do huynh quang nén. Chu ky
ngudng tiry thudc vao s lugng ban DNA dich ban dau co trong dng phan tng.
Day la mot dac diém vuot troi cia Realtime PCR so v6i PCR, dua vao dic diém
nay ma co thé xac dinh duoc sb copy ciia tic nhan dich ¢ trong mau thir.

Tuy nhién, dé Realtime PCR c6 thé x4c dinh duogc chinh xac sb lugng
ban dich ban dau c6 trong mAu thir thi can phai tién hanh cing lic véi cic mau
chuan di biét trudc s6 lugng DNA dich ban dau. Puong biéu dién thé hién mdi
quan hé giita chu ky ngudng véi sé luong DNA dich ban dau c6 trong cac mau
chuan dugc goi 13 dudng biéu dién chuan (standard curve). Pay 1a mot duong
théng tuyén tinh di qua cac diém toa d6 xac dinh boi sb lugng ban DNA dich

ban dau cta timg mau chuan va chu ky ngudng tuong tng [113],[116].

A
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B

Threshold cycle number (Ct)

10 LI 4 e e e L s
10° 10* 103 102 10" 10°
Dilution rates of K562 cDNA standard

Hinh 1.4. Minh hoa biéu dé khuéch dai thé hién cac dwong biéu dién
khuéch dai ciia miu chuin va méi quan hé giira s6 lwrong ban DNA dich

6 trong cac miu chuin va chu ky nguéng twong ng
Nguon: http://www.bloodjournal.org/content/101/5/16982sso-checked=true
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1.3.2.3. M@t so ky thuit Realtime PCR thuong dwoc sir dung

Ky thuit Realtime PCR dung mau huynh quang chén SYBR green 1
SYBR green I thuong dugc st dung vi mau huynh quang nén rat thap,

kha niang chén vao sgi doi DNA cao nhung khong 1am cho soi d6i DNA gin

chit vao nhau khi bi bién tinh.

SYBR GREEN |

Huynh quang

khéng Khéng phat
SYBR huynh quang
GREEN | SYBR

GREEN |

Hinh 1.5. Tém tit co ché hoat dong khi sir dung chat huynh quang
SYBR green I trong Realtime PCR [113]

Uu va nhwoc diém khi siv dung mau huynh quang chén SYBR green I trong
Realtime PCR
Uu diém
Mau huynh quang chén vao sgi d6i DNA c¢6 ai luc rat cao khi c6 sy mat

cua soi1 doi DNA va ai lyc nay 1a do kha nang chen ctia mau vao gitra soi doi
DNA Iam cho s¢1 d61 DNA nay phat dugc dnh sang huynh quang khi nhan duoc
ngudn sang kich thich.
Nhueoe diém

Kho phan biét dugc san phﬁm dac hiéu hay khong dac hi¢u do SYBR
green I 13 mau chén cho bat ctr soi d6i DNA ndo nén no ¢ thé chén vao soi doi

DNA khong phai khuéch dai dic hiéu tir DNA dich.
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SYBR green I tin hiéu phat huynh quang khong cao va c6 thé e ché PCR,
biéu d6 chuan kho dat, san pham khuéch dai c6 trinh ty khac biét hay/va chiéu
dai khac biét ciing rat thap.

K§ thuat Realtime PCR sir dung probe lam chét phat huynh quang

Probe 1a nhitng doan oligonucleotid sgi don ¢6 trinh tu co thé bat cap bd
sung v6i san pham khuéch dai ddc hiéu tir DNA dich va sy bat cip ndy s& phat
huynh quang khi nhan duoc ngudn sang kich thich.
Realtime PCR swr dung Tagman Probe

Tagman Probe la nhiing doan oligonucleotid so1 don c6 trinh ty co6 thé
bat cdp bd sung voi mot trinh ty ddc hiéu trén DNA dich, dai khoang 24 - 30
bases, c6 dau 5' gin chat phat huynh quang (reporter) va dau 3' gan chat hap
thu twong mg (quencher) dé hap thu duoc anh sang huynh quang phat ra tir
reporter.

Anh sang kich thich
[1] Khi chwa cé mét san phadm khuéch dai dac hiéu,
Tagman probe khéng phat dwgc huynh quang
khi nhan dwoc ngudn sang kich thich vi huynh
quang phat ra bi quencher hép phu hét

[2] (a) Khi c6 mat san phdm khuéch dai dac hiéu,
— e Tagman probe sé& bét céip trén trinh ty d3c hiéu
clia san phdm khuéch dai & giai doan nhiét do
— bét cép sau giai doan bién tinh

- [2] (b) Tagman probe sé& trd thanh trinh ty cé_n dau
= 3' khi Taq polymerase kéo dai mdi d& bat dau

tdna hop soi bd suna

[2] (c) Nh& c6 hoat tinh 5°-3' exonuclease nén Tag
= polymerase sé cét bd Tagman probe lam

reporter bj cat r&i xa quencher va nh& vay ma
huynh quang phat ra tlr reporter sé& khéng con bi
quencer hip phy nira

[2] (d) Giai doag phat huynh quang cla reporter xay
ra trong sudt qua trinh Taq polymerase kéo dai
< mdi dé tdng hop soi bd sung

Hinh 1.6. Tém tit co ché hoat dong ciia Tagman Probe trong Realtime PCR [113]
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Uu va nhuwoc diém khi sir dung Tagman Probe trong Realtime PCR

Uu diém

Tagman Probe ¢ trinh tu bd sung v&i mot trinh ty dic hi¢u trén DNA
dich.

C6 thé sir dung Tagman Probe trong Realtime PCR dugc thiét ké

multiplex.

Nhuroe diém: Gia thanh cao.
Realtime PCR s dung Beacon Probe

Beacon Probe 13 probe c6 trinh ty dai khoang 25 - 40 bases, c6 dau 5'
gin véi reporter va dau 3' gan v6i quencher. Probe co trinh tu 15-39 & giita 1a
bo sung v&i 1 trinh ty ddc hi€u trén sgi don viia DNA dich, con 2 dau con lai
clia probe ¢ trinh tu 5 - 6 bases bo sung v6i nhau 1am cho probe tao thanh cau

trac hinh kep toc.

Khi khéng c6 mat sdn pham khuéch dai déc hiéu, & giai doan
nhi¢t d6 bat cdp, Beacon probe s€ khéng phat dugc huynh
quang khi nhén dugc ngudn séang kich thich vi cau tric chan téc
clia hai déu da lam cho repoter gan vGi quencher khién tét cd
huynh quang phat tr reporter déu bj quencher héap phy.

— u Khi c6 mét s&n phdm khuéch dai déc hiéu, & giai doan nhigt 46

bat cép, Beacon probe bat cip vao trinh ¥ déc higu trén sQi dich
clia san pham khuéch dai, nhgy vay reporter cach xa quencher
nén reporter phat dugc huynh quang khi nh@n ngudn sang kich

= thich.

Trong giai doan nhiét 6 kéo dai, enzyme Taq polymerase duoc
sir dyng khong thlly gidi Beacon probe ma chi lam tach Beacon
probe khdi sgi dich khi sgi bd sung dugc tdng hop kéo dai dén
trinh tLF ma probe béat cép vao.

Cyéi giai dgan kéo dai, Beacon probe tach khdi sgi dich va trd lai
cau trach chan téc nén khéng cho reporter khong dugc huynh
quang néu nhén dugc ngudn sang kich thich

—

Hinh 1.7. Tém tit co ché hoat dong ciia Beacon probe

trong Realtime PCR [113]
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Uu va nhuwoc diém khi sir dung Beacon Probe trong Realtime PCR
Uu diém:
- Rt ddc hiéu.
- Rét tbt dé thuc hién multiplex phat hién cung luc nhiéu tac nhan dich.

Nhueoe diém:

2 7
A 4

- Beacon tuong dbi kho thiét ké vi phai chu y dé co6 sy bat cdp du manh
1am cho probe c6 cau tric kep toc.

- Su bt cip cua trinh ti ¢ hai dau ciing khong dugc qua manh dé khong
ngan can probe bat cap vao soi dich khi c6 mat cua soi dich.

- (Gia thanh cao.
Realtime PCR swr dung probe lai

Trong k¥ thuat nay dung 2 probe: probe lai 1 c6 dau 3’ gan mot chét phat
huynh quang D (donnor) va probe lai 2 c¢6 ddu 5° gan mot chat phat huynh
quang A (acceptor) [113],[116].

D A Khi chira c6 mat sdn phédm khuéch dai dac hiéu, huynh
— C— quang phat ra tt¢ D cla probe lai 1 khong kich thich
- . duwoc A cla probe lai 2 vi chung & cach xa nhau

> ) 2 Khi c6 m#t s&n pham khuéch dai déc hiéu, Probe lai 1
va probe lai 2 bgt cép lén soi khudn lam cho D rét gan

A nén huynh quang phat ra t(r D (c6 burdc song trung
v&i birdc séng ngudn sang kich thich clia A) s& dugc
& A hép phu réi chuyén sang phat huynh quang véi budc
song khac biét véi budc song phat huynh quang ctia D

Trong giai doan kéo dai, Taq polymerase vi khdng co
hoat tinh 5’-3' exonuclease nén sé tach cac probe lai 1
rdi probe lai 2 khdi sgi khuén, do vay la A tach roi D
nén D khdng con nhan d.roc budn sang kich thich tir D
n(ta va A sé& khong con phat huynh quang duoc.

=
-

Hinh 1.8. Tém tit co ché hoat dong ciia probe lai trong Realtime PCR [113]
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Uu diém khi sir dung Probe lai trong Realtime PCR

Ung dung dé dinh luong tac nhan dich co trong mau va dinh kiéu gen
cua tac nhan dich hay la dinh dugc su khac bi¢t chi mdt nucleotid (SNP) cua
tac nhan dich.
1.3.2.4. Uu diém va nhwoc diém cia ki thuit Realtime PCR
Uu diém. K¥ thuat Realtime PCR c6 nhitng wu diém so véi PCR ban dinh
luong nhu sau:

- PCR ban dinh lugng chi xac dinh dugc diém cudi (cao nguyén) trong
khi Realtime PCR thu thap dit liéu trong giai doan ting truong theo cAp s6 nhan;
su gia ting tin hiéu huynh quang ty 1& thuan véi s6 luong cac ban sao DNA
dugc tao thanh, d chinh xac cao; tdng rong pham vi phat hién, c6 kha nang
phat hién xudng it nhat 1a mot sy thay doi 2 1an; khong phai xir 1y sau khi két
thuc PCR.

- Thoi gian phat hién san phdm nhanh, cho phép theo ddi tién trinh phan
ung va biét duoc lugng DNA da tao thanh & ting thot diém.

- Phan tich két qua phan tmg PCR ma khong can budc dién di trén gel.

- Phan tich két qua théng qua tin hiéu huynh quang phat ra theo thoi
gian tai moi chu ky phan tmg PCR bang may tinh.

Tién hanh dugc nhi€éu mau/ngay.

Han ché tap nhiém.

Do lap lai cao trong cung lan thir nghiém, giita cdc phong thi nghiém

khéac nhau.

Do d6, k¥ thuat Realtime PCR c6 thé duoc ap dung cho cac tng dung
PCR thong thuong cling nhu cac ing dung méi. Vo1 kha nang thu thap dit liéu
trong giai doan ting trudng theo cip sb nhan, nén k¥ thuat nay ung dung duoc
trén nhiéu linh vuc: dinh luong DNA, RNA; phat hién tic nhan gay bénh, kiéu

gen,... Realtime PCR 1a mot cong cu manh mé cho vi¢c dinh luong biéu hién
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gen két hop ca do nhay cao va do dac hiéu vdi hi€u qua phat hién tin hi¢u
[36],[116],[119].
Nhwoc diém

- Sy gia ting ctia DNA trong mdi chu ky s& phan 4nh mdt sy gia ting ty
1é thudn voi sy phét sang ctia huynh quang, tuy nhién, chat huynh quang c6 thé
lién két voi cac san phﬁm khong ddc hi¢u hoac dimer primer, vi vay, viéc thiét
ké primer cho Realtime PCR phai rat can than va phai sir dung céc diéu kién
PCR t6i uu dé c6 thé giam thiéu d6 khong dic hiéu nay.

- Viéc str dung céc probe cho phép xac dinh tinh da hinh thai va cac dot
bién. Tuy nhién, day 1a k¥ thuat thuc hién phtc tap, gia thanh cao hon so voi
cac k¥ thuat PCR dinh lugng khac.
1.3.2.5. Ung dung ciia ky thuit Realtime PCR
Pinh lwgng tic nhan dich cé trong miu thir

St dung k¥ thuat Realtime PCR c6 thé biét dugc sd lugng ban DNA dich
ban dau dua vao sy xuét hién huynh quang cua 6ng phan tng sém hay mudn,
tire 1a chu ky ngudng 16n hay nho. Tuy thudc vao muc dich can dinh luong ma
st dung dinh luong tuyét ddi hay dinh luong twong ddi [113].

Pinh lwong tuyét doi. Phuong phap nay doi hoi phai biét rd lugng (thé
tich, trong lugng, ...) cua mau thir. Thuc hién Realtime PCR cta mau thir cung
lac v6i cac miu chuan da biét trude sd luong rdi tinh ra sé copy DNA cua tac
nhan dich.

Pinh heong twong doi. Ap dung phuong phap nay khi mudn dinh luong
duogc tac nhan dich nhung khong thé can do dong dém duoc mau thir dé c6 duoc
s6 liéu chinh xéc, vi du: gen tach ra tir mé ung thu, khéi u ...

Phat hién khac biét SNP va xac dinh kiéu di truyén
San pham khuéch dai cta cac trinh ty dich c6 thé khac biét chi mot

nucleotid, goi 1a SNP, hay 1a c6 thé khac biét mot s6 nucleotid cia mét trinh tu.



37

Realtime PCR hoan toan c6 thé ung dung dé phat hién khac biét SNP va xac
dinh kiéu di truyén [113].

Toém lai, viéc phat hién sy c6 mat cuia DNA phdi thai tu do luu hanh
trong tudn hoan cia thai phy d3 mo ra hudng chan doan trudc sinh bang ky
thuat khong xam 1an. Vi sy hiéu biét vé DNA phdi thai tir do va cac ki thuat
dinh luong DNA thi viéc dinh lugng dugc DNA phdi thai tu do cang dé dang,
nhanh chéng va d& ton kém. Két qua cta cac nghién ctu cho thiy nong do
DNA phéi thai tu do luu hanh trong tuan hoan thai phuy ting 1én 1 rang trudc
khi khoi phat céc triéu ching 14m sang cua céc bién ching cia thai ky. DNA
phoi thai tu do luu hanh trong tuan hoan thai phu nén dugc coi nhu 1a mdt dau
an quan trong trong sang loc trude sinh khong xam 14n dé gitip tién luong céac

bién chirng nghiém trong lién quan dén thai nghén.



38

Chuong 2.
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Po6i twong nghién ciru
- Péi tuong nghién ctru 1a nhimg thai phu mang thai tir tudn thir 12 dén
kham tai Bénh vién Phu San Ha Noi, Phong khdm Van Phac va Bénh vién Phu
San Trung wong, thdi gian tir thang 1 nam 2013 dén thang 6 nam 2015, bao
gdém 2 nhoém: nhom thai phy binh thuong va nhom thai phuy tién san giat.
- Chét liéu nghién ctru: 5ml mau tinh mach duogc 14y vao éng co chira
EDTA, ly tim tach huyét twong va bao quan & -80°C dén khi sir dung.
2.1.1 Tiéu chuén lya chon ddi twong nghién ciru
- Nhom thai phu binh thuong:
o Khéng co tién sir say thai, thai luu, khong nao hit, tién st tién san
giat, san giat.
o Khong c6 ¥ dinh pha thai.
o Trong qua trinh mang thai dén lic sinh con khong xuét hién tién san
giat.
o Co thé theo ddi dugc san phu cho dén khi sinh va con sinh ra binh
thuong.
Chung t6i str dung nhom thai phy binh thuong dé chuan k¥ thuat va dinh
lugng DNA phoi thai tuy do lam nhém chimg.

- Nhém thai phu tién san gidt: bao gdm cac thai phu duoc chan doan tién
san giat theo Hudng dan chan doan cua BO Y té (2015), ¢6 it nhat 2 triéu chung
sau:

o C6 ting huyét ap HATT > 140mmHg, HATTr > 90mmHg.
o Protein niéu > 0,5 g/l & mau nudc tiéu ngau nhién hodc 0,3 g/l & mau

nudce tiéu trong 24h.
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2.1.2 Tiéu chuén loai trir
Thai phu c6 méc cac bénh tir trude, bao gém: da thai, da 6i, thai di dang;
cac thai phu co cic bénh méic kém: bénh tim, bénh than, bénh ting huyét ap,
bénh dai thao duong, bénh Basedow, bénh gan.
2.2. C& miu nghién ciru
C& mau cho nhém thai phu binh thuwong
Péi voi nhom thai phu binh thudng, chung t6i thu thap mau mau véi ¢d
mau t6i thiéu cho mdi Itra tudi cua thai ky, bao gdm:
30 mau méu cua thai phu binh thudng c6 tudi thai tir tudn 12-15 (quy 1)
30 mau méu cta thai phu binh thudng c6 tudi thai tir tudn 16-25 (quy 2)
30 mau méu cua thai phu binh thudng c6 tudi thai tir tudn 31-35 (quy 3)
Trong thoi gian nghién ctru, ching t61 thu thap duge 101 thai phu binh
thudng (41 thai phu c6 thai tudn 12 - 15, 30 thai phu c6 thai tuan 16 - 25 va 30
thai phu ¢6 thai tudn 31 - 35) lam ddi tuong nghién ctru.
C& méu cho nhém thai phu tién san giat
Péi voi nhom thai phu tién san giat, chung t6i thu thap miu mau véi cd
mau t6i thiéu 13 30 thai phu duoc chan doan tién san giat c6 thai tudn 22 - 40
lam ddi twong nghién ctru.
Trong thoi gian nghién ctru, chiing toi thu thap dugc 50 thai phu tién san
giat (4 thai phu c6 thai tudn 22 - 25 va 46 thai phu c6 thai tuan 26 - 40) lam ddi
tugng nghién ctru.
2.3. Phwong phap nghién ciru
2.3.1. Thiét ké nghién ciru
Nghién ciru mé ta cat ngang. Két hop vdi ddi chiéu thuc té (biéu hién

lam sang cua thai phuy, tinh trang cua tré khi sinh ra, ...)
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2.3.2. Céc bwéc tién hanh nghién ctru

- Thai phu dén kham duoc phong van dé thu thap thong tin vé dic trung
c4 nhén, tién st san phu khoa va tién st mic cac bénh trong tiéu chuén loai trir
da néu & trén.

- Thu thép cac thong tin dé danh gia vé cac triéu ching 1am sang cta tién
san giat nhu: phu, ting huyét ap va cac bién chimg cta me va cta thai nhi.

- Thu thap cac thong tin dé danh gia vé cac chi sé huyét hoc va hoa sinh
co ban dya trén cac xét nghiém cua thai phu.

- Két hop 14y mau thai phu dé dinh lugng DNA phéi thai ty do:

* P6i voi nhom thai phu binh thuong: 14y mau va dinh luong ndng do
DNA phoi thai ty do trong mau thai phu tai cac thoi diém thai phu dén kham
(bat dau tir tuan tha 12 cua thai ky).

* P6i voi nhom thai phu tién san giat: 14y mau va dinh luong ndng do
DNA phéi thai ty do trong mau thai phy bit dau tai thoi diém thai phy dén
kham va duoc chan doén 14 tién san giat.

* Hoan chinh va xdy dung dudng chuan cia k¥ thuat Realtime PCR si
dung Tagman Probe dé dinh luong DNA phéi thai ty do luu hanh trong huyét
twong thai phu. Quy trinh nhu sau:

Chiét tach DNA phdi thai va tién hanh nested PCR (PCR 16ng):

- PCR kiém tra DNA (House’s keeping): PCR 1ong vé6i cip moi Xi1Xs;
X2X3 (gen trén NST X).

- PCR kiém tra c6 mat doan gen can dinh lugng: PCR léng vO1 cap moi
Y15Y1e6; Y17Y1s (gen trén NST Y) dé kiém tra DNA chiét tach va chi lva chon
nhitng mau nghién ctru cho san pham duong tinh & PCR 16ng 1an nay dé tién
hanh dinh luong DNA.

Chon doan trinh tu can quan tam trén gen SRY (minigene), thiét ké moi

va dau do.
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Kiém tra so bd nong d ctia mau chuin sau pha loing bang PCR véi cip
moi SRY - 245R, SRY - 109F.

* Tién hanh dinh lugng DNA phéi thai ty do trong huyét twong thai phu
binh thuong, thai phu tién san giat bang k¥ thuat Realtime PCR va xur 1y s liéu.

- Xét nghiém mot s yéu td lién quan dén tién san giat: protein niéu, acid
uric, cac men gan AST va ALT nhiam danh gid mirc d6 suy than va suy gan.

- Theo doi doc néu c6 bién ching.
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SO PO NGHIEN CUU

Thai phu dén kham duoc phong van dé thu thap thong tin

N——

Chon thai phu binh thuong va thai phu tién san giat ]
Nhom 1 Nhom 2
101 thai phy binh thuong 50 thai phu tién san giat
. . J
v v
4 4 N

Lay mau tai cac thoi diém thai
phu dén khadm: 12 - 15 tuan,
16 - 25 tuan va 31 - 35 tuan

v

.

Lay mau thuan tién tai thoi diém
thai phu dén kham va dugc chan

- J

doan tién san giat: 22 - 40 tuan

y

- Chiét tich DNA

X2X3 (gen trén NST X)

Yis5Yie; Yi7Yis(gen trén NST Y)

o

- PCR kiém tra DNA (House’s keeping): PCR 16ng véi cap mdi Xi1Xs;

- PCR kiém tra c6 mat doan gen can dinh lugng: PCR léng vO1 cap moi

~

A 4

~

Mau huyét trong
(sau PCR kiém tra khong c6
DNA phoi thai ty do)
gbém: 11 thai phy binh thudng
va 20 thai phy tién san giat

J
e - B

Mau huyét trong
(sau PCR kiém tra c6 mit DNA
phoi thai tu do)
gdm: 90 thai phu binh thudng

va 30 thai phuy tién san giat

¢

- J

Hoan chinh va xay
dung duong chuan
cua Realtime PCR

- Pinh lugng DNA phoi thai ty do bang k§
thuat Realtime PCR

- So sanh gitta 2 nhom thai phu binh
thuong va tién san giat
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2.3.3. Cic chi s6 cin xac dinh trong nghién ctu.
Céc chi s6 1am sang:

Tudi cta thai phu va tudi thai.

Huyét ap cua thai phuy.

Phu.

Céc chi s6 can 1am sang:

Nhom chi s huyét hoc co ban: sb lugng héng ciu, hematocrit,
hemoglobin, $6 lugng bach cau, sb lugng tiéu cu.

Nhoém chi s6 héa sinh co ban: ALT, AST, ure, creatinin, acid uric; protein
ni¢u.

Nong d6 DNA phoi thai tu do.

2.3.4. Ky thuit xac dinh cac chi s trong nghién ciru
2.3.4.1. Mot sé dic diém cua thai phu
Tuéi ciia thai phu va tudi thai.

Tudi ctia thai phu duoc tinh dya trén gidy khai sinh hodc ching minh thu
nhéan dan. Tudi thai dugc xac dinh dya trén két qua si€u am thai.
Huyét ap cua thai phy

Huyét ap cua thai phu duoc do bang huyét ap ké co, do & tu thé nam, do
sau khi thai phy da nghi ngoi it nhat 15 phat. Khi HATT > 140mmHg va/hodc
HATTr > 90mmHg thi duoc coi 1a ting huyét ap. Trudng hop biét dugc huyét
ap trudc khi c6 thai, néu HATT ting thém 30mmHg va HATTr ting thém
15mmHg duoc coi 14 ting huyét ap.

Mot 56 chi s6 huyét hoc va hoa sinh co ban:

Céc chi s6 huyét hoc co ban dugc thuc hién bang may dém tong tré (may
Abbott RUBY), gi4 tri binh thuong & nit 1a: s6 lugng hong cau: 3,9-5,8 x 10'%/L;
hematocrit: 0,35 - 0,52 L/L; hemoglobin: 120-160 g/L; $6 lugng bach cau: 4 -
10 x 10%/L; s6 luong tiéu cau: 150 - 450 x 10%/L.
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Céc chi s6 hoa sinh co ban dugc thyc hién bang may phan tich hoa sinh
tir dong (Olympus AU640) va xét nghiém nudc tieu dugc thyc hién trén may
phan tich nuéc tiéu (Cobas U411). Gia tri hoa sinh mau binh thuong & nir: AST
< 37 U/L/37°;, ALT < 41 U/L/37° acid uric < 420 umol/L; creatinin < 115
pmol/L; ure < 8,3 mmol/L. Xét nghiém nudc tiéu binh thuong: protein niéu am
tinh.

Céac chi s huyét hoc va hoa sinh co ban dugc thu thap dua trén két qua
xét nghiém khi thai phu dén kham thai dinh ky tai Bénh vién Phu San Ha Noi,
Bénh vién Phu San Trung vong va Phong kham Van Phuc.
2.3.4.2. Chiét tach DNA phéi thai tir huyét twong thai phu theo quy trinh
cia Randen 1. va CS (2003)

Lay mau tinh mach cta thai phy, ly tdm tach huyét tuong ¢
3000g/phut/10 phut. Bdo quan ¢ -80°C trong eppendoff 1,5ml.

Sau d6 tién hanh chiét tach DNA tir huyét trong bang kit QIAgen Blood
Mini Kit (QIAgen, Hilden, Germany) theo quy trinh cia Randen 1. va CS(2003)
[120].

- LAy 20 pl proteinase K cho véo cac eppendorf.

- LAy 200 pl huyét twong cho vio 6ng eppendorff dd cé proteinase K, lac
déu bang tay.

- Cho thém 200 ul AL, lic déu bang tay, sau d6 t & 56°C trong 30 phit.
Lay ra ly tam nhe.

- Thém vao 200 pl ethanol tuyét ddi, lic déu bang tay.

- Chuyén dich ndi sang cOt, chia lam hai lan bﬁng dau cén, ly tam
6000g/phut/1phut.

- Loai bo dich va léy can cho vao tube moi.

- Thém 500 pl AW1, ly tam 6000g/phut/1 phut.

- Lay lai can va do dich n6i trong o6ng di.
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Thém 500 ul AW2, ly tm 20000g/phtt/3 phu.

Lay lai can va lam rdng tube do dich di.

Cho can ly tam 20000 g/phut/1 phut.

Lay cdn cho vao 6ng eppendoff, sau d6 cho 200 ul AE, dé 15 phut ¢ nhiét
do phong.

Ly tam 6000g/phut/1 phut, sau d6 bo can va lay dich hoa tan cat ¢ -20°C.

DNA thu duoc s& dugc kiém tra do tinh sach b:lfmg phuong phap do mat
d6 quang & budc song 260/280 nm. Néu OD260/ODaso= 1,8 - 2,2 thi DNA dugc
coi la tinh sach.
2.3.4.3. Tién hanh PCR 16ng kiém tra DNA phdi thai ty do sau chiét tach
* Kiém tra phdt hi¢n c6 DNA trong huyét twong thai phu:
a, Thanh phan phan tng PCR:

- Mix PCR 2X (Promega);

- Cac cap mdi X1Xs, XoX3 (gen trén NST X) (Promega);

Bang 2.1. Trinh tw mdi ciia phan ing PCR xic dinh gen ciia NST X

(House’s keeping)

Kich thwdce san

Tén | Chirc ning Trinh ty hém PCR(bp)
pham P

X1 | Mdixudi |5'-CCC TGA TGA AGA ACT TGT ATC TC-3'

X> | Mdixudi |5-TCGCCT TTC TCA AAT TCC AAG -3' 301 va 261

X; | Mdinguoge | 5-GAA ATT ACA CAC ATA GGT GGC ACT-3'

Céac cip moi dugc tong hop boi Integrated ADN Technologies (IDT)
theo trinh ty khuyén cdo cta cac nghién ctru da duoc cong bd qudc té.

- Nudc cit PCR;

- DNA:
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DNA ctia mau ching (ching 4m: blank, thai phu binh thudng mang thai
ntr, thai phy binh thuong mang thai nam);
DNA ctia mau nghién ctru (thai phy binh thudng va thai phu TSG)
b, Thyc hién PCR 16ng dé kiém tra sy c6 mit cia DNA c6 trong huyét twong
thai phu:
- PCR 1lan 1: v6i cap mdi X1 X3 cho san pham 301bp
- PCR 1lan 2: san pham ctia PCR 1an 1 chay tiép v&i cip modi XoXs cho
san pham 261bp.
Diéu kién phan tng va dién di kiém tra san phém:
94°C — 3 phut )
55°C—1phat } 1chuky
72°C — 1 phut
94°C — 1 phut :
55°C — 1 phut > 40 chu ky
72°C — 1 phut _
94°C — 1 phut
55°C — 1 phat \ I chuky
72°C — 6 phut |
4°C — 0

Pién di kiém tra san phiam bang thach Agarose 1,5% trong dém TBE
(Promega) pH=8. Poc két qua bang dén UV sau khi nhuém Ethidium Bromide.
Panh gia két qua: néu chon cip mdi thich hop cho viéc kiém tra thi cac
mau déu c6 san pham PCR, déu c6 DNA trong huyét twong thai phu, do day la
cap mdi ma cho gen trén NST X 1a gen c6 mat & tat ca cac thai phu.
* Kiém tra phat hién co mdat doan gen dac hiéu can cho PCR dinh lugng
trong huyét twong thai phu:
a, Thanh phan phan tmg PCR:
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- Mix PCR 2X (Promega);
- Céc cap mdi YisYis, Y1.7Y1s (gen trén NST Y) (Promega);
Bang 2.2. Trinh tw mdi ciia phan ing PCR xic dinh gen ciia NST Y

Kich thwdc san
Tén | Chirc ning Trinh ty .
pham PCR(bp)
Yis | Mdixudi |5'-CTA GAC CGC AGA GGC GCC CAT - 3'
239
Yis | Moi nguoc | 5'- TAG TAC CCA CGC CTG CTC CGG - 3
Y17 | Mbixudi |5'-CAT CGA GAG CGT CCC TGG CTT -3'
198
Yis | Moi nguoc | 5'- CTT TCC ACA GCC ACA TTT GTC - 3'

Céac cip moi dugc tong hop boi Integrated ADN Technologies (IDT)
theo trinh ty khuyén cdo ctia cac nghién ctru da duoc cong bd quéc té [4],[33].

- Nudc cat PCR;

- DNA:

DNA ctia mau chimg (chimg am: thai phy da sinh con va biét dugc gidi
tinh cua thai nhi, thai phu binh thuong mang thai nit, thai phy binh thuong mang
thai nam);

DNA ctia mau nghién ctru (thai phy binh thudng va thai phu TSG)

b, Thuc hién PCR léng dé kiém tra sy c¢6 mit cua doan gen ddc hi¢u can dinh
luong co trong huyét tuong thai phu:

PCR lan 1: v6i cap mdi Y1.5Y1.6cho san pham 1a 239 bp

PCR lan 2: san phﬁm ciia PCR lan 1 chay tiép PCR lan 2 voi cap moi
Y17Y15cho san pham 1a 198 bp.

- Piéu kién phan tng va dién di kiém tra san phém:

94°C — 3 phut
55°C — 1 phut 1 chu ky
72°C — 1 phut
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94°C — 1 phut Y
55°C — 1 phut > 40 chu ky
72°C — 1 phat _J
94°C — 1 phat
55°C —1phat \ 1chuky
72°C — 6 phut |
4°C — 0

bién di kiém tra san phém bﬁng thach Agarose 1,5% trong dém TBE
(Promega) pH=8. Poc két qua bang dén UV sau khi nhuém Ethidium Bromide.

Panh gia két qua: néu chon cip mdi thich hop cho viée kiém tra thi chi
nhitg mau cua thai phu mang thai nam thi méi c6 san pham PCR.
2.3.4.4. Tién hanh tao minigene ndng d9 10'? copy/ml va xdy dung dwong
chuén theo bac thang n(‘”)ng do tir minigene tao dugc

Céc budc dé tién hanh:

Budc 1. Chon doan trinh tu can quan tdm cua gen SRY

Budc 2. Chuyén doan gen trén vao plasmid, sau d6 cho vao vi khuan
E.coli, nudi ciy E.coli va thu hoach san pham 1a DNA plasmid. Chiét tich DNA
plasmid (Quiagen)

Bu6c 3. Tach chiét kiém tra trinh tu doan gen SRY tu plasmid
(minigene).

Budc 4. Tién hanh pha lodng minigene theo cac nong do tir 10'2 dén 10°
copy/ml, tinh toan ndng d6 pha lodng tir nanogram sang copy theo dinh luét
Avogadro.

Thiét ké méi va probe trén doan gen chudn bi cho Realtime PCR

Moi va dau do duoc thiét ké boi phan mém Primer - BLAST va co s¢ dit

liéu dugc nam trong co s& dir licu ctia Ngan hang dit li¢u Gen, dugc tong hop
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boi Integrated ADN Technologies (IDT) theo trinh ty khuyén cdo cua céc

nghién ctru d3 duoc cong bd quéc té [22],[121].

Bang 2.3. Trinh tw mdi va mau do cia phan ing Realtime PCR xac

dinh gen SRY cua NST Y
Tén Chirc niang Trinh ty Kifh thude sin
pham PCR (bp)
SRY-109F | Mbi xudi 5'- TGG CGA TTA AGT CAA ATT
CGC - 3'
SRY-245R | Mbinguoc | 5- CCC CCT AGT ACC CTG ACA 17
ATGTATT- 3
Probe Pau do 5’- AGC AGT AGA GCA GTC AGG
GAG GCA GA -3

2.3.4.5. Kiém tra miu chuin bing ky thuiat PCR

St dung k¥ thuat PCR dé kiém tra so bo nong do cia mau chuén:

- Nguyén liéu: mau chuan pha lodng & cac nong do tir 10 dén 10!
copy/ml

- Thanh phén:

Mix PCR 2X (Promega)

Céc cip moi SRY-109F va SRY-245R (Promega).

DNA ctia mau chuan pha lodng ¢ cac nong do tir 10'° d¢én 10" copy/ml

Nudrc cét.

- Diéu kién phan tng va dién di kiém tra san pham:

94°C — 1 phut
55°C — 1 phat >40 chu ky
72°C — 1 phut

4°C — 0
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Pién di kiém tra san phim bang thach Agarose 1,5% trong dém TBE
(Promega) pH=8. Poc két qua bang dén UV sau khi nhuém Ethidium Bromide.
2.3.4.6. Xay dung dwdng chuin ciia Realtime PCR dinh lwong DNA phai
thai tu do

Trude khi tién hanh dinh luong DNA phéi thai ti do trong huyét twong
thai phu bang k¥ thuat Realtime PCR, tién hanh k¥ thuat Realtime PCR vdi cac
mau chuin d3 duoc pha lodng dé xdy dung dudng biéu dién chuan (biéu dd
chuan).

- Thanh phan phan tmg:

Mix PCR 2X (Promega);

Céc cap moi SRY-109F va SRY-245R (Promega);

Probe (Promega);

H»0;

Mau chuan (minigene) di dugc pha lodng & cac nong do tir 10'° dén 10°

copy/ml.
- Piéu kién phan ung Realtime PCR:
94°C - 3 phut
94°C — 1 phut
55°C — 1 phut x 40 chu ky
72°C — 6 phut
4°C-a.

- Poc két qua: danh gia biéu d6 chuan cé dat tdi wu dua vao 2 thong so:
hé s twong quan R? > 0,99 va hiéu qua khuéch dai E%: 90 - 105%.
2.3.4.7. Pinh lwrgng DNA phéi thai tu do trong huyét twong thai phu bing
ky thuat Realtime PCR

- Nguyén li¢u:
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Mau chuan d3 dugc pha lodng ¢ cic ndng do tir 10'° dén 10° copy/ml
[116],[113]

Mau blank (nudc cat)

DNA phdi thai ty do trong huyét trong cua thai phu binh thudng va thai
phu tién san giat.

- Thanh phan phan tng:

Mix PCR 2X (Promega);

Céc cap moi SRY-109F va SRY-245R (Promega);

Probe (Promega);

H»0

- Piéu kién phan ung Realtime PCR:
94°C - 3 phut
94°C — 1 phut
55°C — 1 phut x 40 chu ky
72°C — 6 phut
4°C-a.

- Poc két qua: Phan mém CFX Manager™ chuyén dung ctia may
Realtime PCR (BioRad) s& tinh toan duoc sb copy cia DNA phdi thai ty do
ctia mau thir.

2.4. Pia diém va thoi gian nghién ciru:
- Pja diém nghién ciru:

Bénh vién Phu San Ha Noi,

Phong kham Van Phuc

Bénh vién Phu San Trung uwong

B mo6n Sinh 1y bénh - Mién dich Truong Pai hoc Y Ha Noi

Phong Viém gan virus - Vién Vé sinh dich t& Trung uong.

- Thoi gian nghién ctru: Thang 1/2013 dén thang 06/2015.
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2.5. Trang thiét bi va may méc phuc vu nghién ciru.

- May PCR (BCE).

- May Realtime PCR: CFX 96 (Bio Rad) va 7500 Fast (Thermofisher)

- May dién di (Bio Rad).

- May ly tam (Eppendorf).

- Méy do quang (Bio Rad).

- Tu lanh thudng (-20°C) bao quan mix va mau phan tich (thoi gian luu
mAu < 6h). Tt lanh 4m sau (-80°C) dé luu trit mau.

- May do huyét ap co, can tré so sinh.
2.6. Phwong phap phan tich sb liéu

Thu thip sé liéu nghién civu:

Cac phiéu bénh an duoc thu thap va kiém tra trude khi nhap li¢u va sau
khi nhép liéu. Cac phiéu bénh an khong rd rang hoic khong phu hop phai dugc
hoan thién lai hoac loai bo.

Cdch md héa: S6 lidu duge nhdp vao may tinh trén phﬁn mém Epi Info
3.0, cac thong tin duoc ma héa va ddng thoi kiém tra tinh logic.

Xir Iy 56 ligu:

Céac s liéu thu thap dugc ctua nghién ctru dugce xtr 1y theo cac thuat toan
thdng ké Y hoc trén may tinh bang phan mém SPSS 16.0 dé tinh toan cac thong
s6: trung binh, dg Iéch chuan ddi voi cac bién dinh lugng. Str dung phén mém
CFX Manager™ chuyén dung ctia may Realtime PCR (BioRad) da tich hop san
dé tinh toan néng do DNA phdi thai tu do sau chiét tach. Cac bién sd dinh tinh
duogc trinh bay theo ty 16 phan traim (%). S6 liéu dugc trinh bay bang bang va
v& biéu d6 minh hoa, s6 liéu duoc biéu dién ¢ dang X + SD (X: gié tri trung binh
va SD: d¢ léch chuén) va dang X v6i khoang dao dong (min - max)

Test kiém dinh: do s6 liéu phan bb khong chuin, Mann-whitney test duoc

ap dung nham danh gia sy khac biét vé cac bién so6 dinh lugng gitra hai nhom



53

binh thuong va c6 tién san giat. Chi-squared test va Fisher’s exact test dugc sir
dung danh gia su khéac biét giira cac bién s6 dinh tinh giita hai nhém thai phu.
Nhim xac dinh mét sé yéu té lién quan, mé hinh hdi quy tuyén tinh da bién
duoc 4p dung. Do bién dau ra phan bd khong chuén, ching t61 tién hanh chuyén
dang bién s6 sang dang logarithm nham thoa man diéu kién ctia mé hinh.

p <0,05 dugc xem xét c6 ¥ nghia théng ké.
2.7. Dao dirc nghién ctru:

- Trung thuc trong nghién ctru.

- Bao dam giit bi mat cac thong tin ca nhan vé bénh tinh ctia bénh nhan
va cac thong tin trong hd so nghién ciu.

- Cung cap day du, trung thuc cac thong tin lién quan tdi nguy co co thé
xay ra dbi voi bénh nhan trong nghién ctru.

- Bao dam quyén loi ctia ngudi bénh khi tham gia nghién ctru.

- Tén trong cac y nguyén ctia ngudi bénh khi muén dimg tham gia nghién

cuu.
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Chuwong 3.
KET QUA NGHIEN CUU

Trong thot gian nghién ctru, chung t61 da thu thap dugc 101 thai phu binh

thudng va 50 thai phu tién san giat lam ddi teong nghién ciru.

3.1. Mot s6 diic diém ciia ddi twong nghién ciru

3.1.1. Pic diém vé tudi va huyét ap

Bang 3.1. Mot so dic diém tudi, huyét ap ciia d6i twong nghién ciru

Nhém thai phu | Binh thwong | Tién san giat
Dic diém (n=101) (n=50) P
Tuobi thai phu 29.4+5,0 30,8 £ 5,2 > 0,05
HATT (mmHg) 113,1+8,4 157,4 + 22,0 < 0,01
HATTr (mmHg) 69,9 £ 6,3 101,0 + 14,7 <0,01
Nhan xet:

bo tudi trung binh ctia nhom thai phy binh thuong 1a 29,4 + 5,0; cua
nhém thai phu tién san giat la 30,8 + 5,2, khong co su khac biét c6 y nghia
thong ké giira 2 nhom thai phy véi p > 0,05.

Chi sb vé huyét ap tdm thu va huyét ap tAm truong ¢ nhom thai phu tién
sdn giat tang cao so v&1 nhom thai phu binh thuong, sy khac biét nay c6 y nghia
thong ké v&i p < 0,01.

3.1.2. Tudi thai ciia d6i twong nghién ctru

Péi tugng nghién ciru thu thap duoc gdm 101 thai phy binh thuong trong
d6: 41 thai phu c6 thai tudn 12 - 15, 30 thai phu c6 thai tudn 16 - 25 va 30 thai
phu c6 thai tudn 31 — 35 va 50 thai phu tién san giat trong d6: 4 thai phu c6 thai
tudn 22 - 25 va 46 thai phy c6 thai tudn 26 - 40.
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Bang 3.2. Thong ké tudi thai ciia ddi twong nghién ctru

Khéng c6 sy khac biét gitta nhom thai phu binh thuong va thai phu tién

Nhém thai phu | Binh thwong | Tién san giat
Tuén thai (n=101) (n=50) P
Quy 1 12,7+ 0,7
Quy 2 212 +22 23,5+ 1,5
Quy 3 31,9+ 0,9 33,6 3,3 > 0,05
Nhan xet:

san giat vé tudi thai & quy 3 cua thai ky véi p > 0,05

3.1.3. Pic diém vé ty 1¢ phu

Bang 3.3. Tinh trang phu ciia d6i twong nghién ciru

74,0% thai phu tién san giat co trieu chung phu, su khac biét nay co6 y

nghia théng ké so véi nhom thai phy binh thuong véi p<0,01.

Nhém thai phu | Binh thwong Tién san giat
Y
Tri€u chirng phi n % n %
Co 0 0,0 37 74,0
Phu <0,01
Khong 101 100,0 13 26,0
Tong 101 | 100,0 | 50 | 100,0
Nhan xet:
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3.1.4. Mot s6 dic diém vé huyét hoc

Bang 3.4. Mot s6 diic diém huyét hoc ciia ddi twong nghién ciru

Nhém thai phu | Binh thwong Tién san giat
. K = — p

Chi so X+ SD X+ SD

S6 lwong hong cau (10'%L) | 3,91+ 0,38 4,17 + 0,49 <0,01
Hematocrit (L/L) 0,35 + 0,04 0,36 + 0,04 <0,05
Hemoglobin (g/L) 113,3+12,0 122,4 £ 14,2 <0,01
S6 luong bach cau (10%/L) 8,9+ 1,6 10,9 +2,8 <0,01
S6 lugng tiéu cau (10%/L) 2353+ 51,7 2132+2,8 0,816

Nhan xet:

Céc chi s6 vé s lugng hong cu, hematocrit, hemoglobin va sd lugng tiéu
cau cua ca nhom thai phy binh thuong va thai phy tién san giat déu nam trong
giéi han binh thuong, trir chi s hemoglobin & nhém thai phy binh thuong thap
hon binh thudng va s lugng bach cau ciia nhom thai phu tién san giat cao hon
binh thuong. C6 su khac biét vé sb luong hong cau, hematocrit, hemoglobin va

s6 luong bach cau c6 ¥ nghia théng ké véi p<0,05.
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Bang 3.5. Pic diém sb lwgng hdng ciu, hematocrit, hemoglobin ciia

doi twong nghién ciru

. Nhom Giam | Binh thudng
Chi so Max | Min p
thai phu n | % n %
S6 lugng hong | Binh thuong | 4,9 | 3,0 | 44 |43,6| 57 | 56,4
cau (10'%/L) <0,05
TSG 53 30| 11(220] 39 | 78,0

Hemoglobin Binh thuong | 138 | 78 | 63 | 62,4 | 38 37,6

<0,01
@D | 135G 148 | 88 | 19 38,0 31 | 62,0
Hematocrit Binh thuong | 0,45 | 0,21 | 40 [ 39,6 | 61 | 60,4
>0,05
L) | s 044 [ 020 | 13 [26,0| 37 | 74,0

Nhan xet:

O nhém thai phu binh thuong: 44/101 (43,6%) thai phu c¢6 s6 luong hong
cau giam; 63/101 (62,4%) thai phu giam hemoglobin va 40/101 (39,6%) thai
phu gidm hematocrit.

O nhém thai phu tién san giat: 11/50 (22,0%) thai phy c6 sé luong hong
cau giam; 19/50 (38,0%) thai phu giam hemoglobin va 13/50 (26,0%) thai phu

giam hematocrit.
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3.1.5. Mot so dac diém veé hoa sinh mau co ban

Bang 3.6. Dac diém vé hoa sinh mau cia doi twong nghién ciru

Nhom thai phu | Binh thwong Tién san giat
Chi s6 X+ SD X+ SD b
ALT (U/L) 18,8+ 6,0 32,4+19,8 <0,01
AST (U/L) 17,6 £9,2 21,5+ 14,7 0,131
Ure (mmol/1) 2,9+0,7 5,6 £29 <0,01
Creatinin (umol/I) 493+ 7,4 67,2 +£20,1 <0,01
Acid uric (umol/l) 238,7 + 35,8 427,2 +130,2 <0,01
Nhan xet:

Céc chi s6 ALT, AST, ure, creatin ctia ca hai nhom déu nam trong giGi
han binh thudng. Chi s6 acid uric & nhom thai phy tién san giat ting cao hon
binh thuong. Co6 su khac biét vé chi sb ALT, ure, creatinin va acid uric gifra 2
nhom thai phu c¢6 ¥ nghia thong ké vai p <0,01.

3.1.6. Phian bé mikc protein niéu

Bang 3.7. Phan b6 mikc do protein niéu cua thai phu

hom thai phu | Binh thuwong Tién san giat "
Protein ni¢u o % o o
Khong co 101 100,0 18 36,0
Nhe (0,3 —2,9¢g/1) 0 0,0 14 28,0 <0,01
Nang (= 3g/1) 0 0,0 18 36,0

Tong 101 | 100,0 50 100,0

Nhdn xét: 32/50 thai phu tién san giat chiém 64,0% c6 xuat hién protein ni¢u
trong d6 18/50 thai phu (36,0%) protein ni¢u & muc d0 nang, su khac bi¢t nay
c¢6 ¥ nghia théng ké voi p<0,01.
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3.1.7. Mot s6 dic diém ciia tré so sinh ¢ cac san phu binh thuwong va tién
san giat
Trong luwgng thai luc dé

Bang 3.8. Trong luwgng thai luc dé

Nhém thai phu | Binh thwong | Tién san giat

Trong lwgng p
s n % n %
thai luc dé (gram)
<1500 0 0,0 10 20,0
1500 - <2000 0 0,0 28 56,0 | <0,01
>2000 101 | 100,0 12 24,0
Tong 101 | 100,0 | 50 | 100,0

Nhdn xét: O nhém thai phu tién san giat, tré so sinh c6 can nang dudi 2000gram
chiém chu yéu, trong d6 56,0% tré c6 trong lugng 1500 - < 2000gram
Hinh thire dé

Bang 3.9. Hinh thirc dé

Nhom thai phu Binh thuwong Tién san giat
X C o oan P
Hinh thuce dé n % n %
D¢ thuong 101 100,0 10 20,0
< 0,01
Mo lay thai 0 0,0 40 80,0
Tong 101 100,0 50 100,0

Nhdn xét: 40/30 thai phu tién san giat chiém 80,0% khi sinh bang hinh thirc

mo lay thai
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3.2. Hoan chinh va xdy dung duong chuin ciia ky thuit Realtime PCR dé
dinh hrong DNA phéi thai tw do trong huyét twong thai phu.
3.2.1. Chiét tich DNA

Chiét tach DNA ctia toan bd mau nghién ctru theo quy trinh Randen 1. va
CS (2003) sir dung QIAgene Blood Mini Kit. Sau khi chiét taich DNA, tién hanh
do OD bing may quang phd, pha loing DNA chiét tach & nong do Sng/ul, va
khi do OD 260280 = 1,8 — 2,2. Két qua nhu sau:

Bang 3.10. Bang do d9 tinh sach DNA chiét tach

cua doi twong nghién ciru

Do OD260/OD2so
Nhom thai phu _
(X + SD)
Binh thuong (n= 101) 1,98 + 0,12
Tién san giat (n = 50) 1,95 +0,15

Nhan xet:
Do OD 26080 ctia cac mau DNA chiét tach tir huyét twong cua thai phu

binh thuong: 1,98 + 0,12; tién san giat: 1,95 + 0,15

3.2.2. Thue hién ky thuit PCR 1dng dé phat hién DNA sau chiét tach
Chung t6i thuc hién k¥ thuat PCR 10ng véi cip modi X1 X3 va XoXs (gen
trén NST X) dé kiém tra su c6 mit ciia cic doan DNA trong huyét tuong thai
phu sau khi chiét tich vi cac cip moi nidy mi cho gen nam trén NST X nén cd
mit & tat ca cac dbi tuong. Thuc hién PCR lan 1 véi cap mdi X1Xs, sau do léy
san pham ctia PCR 1an 1 thyuc hién tiép PCR 1an 2 véi cip mdi X2Xs. Két qua

thu dugc nhu sau:
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Bang 3.11. Két qua kiém tra va phat hién DNA sau chiét tich
bang PCR 1ong véi cip moi XiXs va X2X3

Két qua PCR
) Kich thwéce 1 2 Thai Thai
Cap moi 2
san pham (chung (chung nam nir
nam) nir) (n=3) (n=3)
301bp
Xi1X3 va
261bp + + + +
XoX3
(gen trén NST X)
Nhan xet:

Khi tién hanh PCR 16ng v6i 2 cidp moi XiXs va XoX; ¢o san pham 1a

261bp thi tit ca cdc mAu ching va thir déu ¢ san pham.

s 6 7 &8 5 10 11 12 13 14 15 16 17

Hinh 3.1. Hinh anh dién di sin pham sau PCR long
voi cap mdi X1 Xz va X2X

M: Thang DNA 100
Giéng 1: Chirng dm moi ddc hiéu
Giéng 2: Chirng dwong (thai nam) méi dic hiéu, san pham 261bp
Giéng 3: Ching dwong(thai nit) véi moi ddc hiéu, san pham 261bp
Giéng 4: Chirng mide cdt
Giéng 5 — 10 (thai phu binh thieong): Khuéch dai véi méi dic hiéu, san pham 261bp
Giéng 11 — 17 (thai phu TSG): Khuéch dai véi moi ddc hiéu, san pham 261bp
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3.2.3. Thue hién ky thuiat PCR 1ong dé kiém tra sw cé mit ciia doan gen
can dinh lwong trong huyét twong thai phu

Nhom nghién ciru lay DNA ciia cic mau c6 san pham sau PCR 16ng &
trén, tiép tuc thuc hién k¥ thuat PCR 1dng véi cip mdi ctia gen SRY (gen trén
NST Y) dé phat hién DNA phéi thai ty do ddc hiéu. Thuc hién PCR lan 1 véi
cdp mdi Y15Y 16, sau d6 1y san pham ctia PCR lan 1 thuc hién tiép PCR 1an 2

vo1 cap moi Yi1.7Y1.8. Két qua thu dugc nhu sau:

Bang 3.12. Két qua kiém tra va phat hién DNA ciia gen SRY

sau chiét tich bang PCR 16ng véi cip mdi Y15Y1.6 va Y17Y1s

Két qua PCR
5 Kich thwéc i i
Cip mbi QC ’ 1 2 Thai Th~a1
san pham (chimg | (ching nam nir
nam) nir) (n=3) (n=3)
239bp
YisYie
198bp + - + -
va Yi17Y138
(gen trén NST Y)
Nhan xet:

Dbi véi hai cap mdi Yis5Y1.6va Y17Y1s cho san pham 198 bp thi chi miu

chirng nam va mau thir mang thai nam c6 san pham.
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1 2 3 485 6 7 8 % 10 11 12 13 14 15 16 17

198by

Hinh 3.2. Hinh anh dién di san pham sau PCR 16ng véi cip moi Yi.5Y16
va Y1.7Y1s
M: Thang DNA 100
Giéng 1: Chirng dm moi ddc hiéu
Giéng 2: Ching dwong: Khuéch dai moi ddc hiéu, san pham 198bp
Giéng 3: Chirng am: Khuéch dai moi dic hiéu, khong cé gen dich nén khéong c6 san pham
Giéng 4: Chirng nude cdt.
Giéng 5 - 10: Khuéch dai moi ddc hiéu, san pham 198bp
Giéng 11 — 17: Khuéch dai moi dic hiéu, khong c6 gen dich nén khéng cé san pham

Tién hanh k¥ thuat PCR 10ng dé kiém tra tat ca cac san pham DNA sau
khi chiét tach. Thuc hién PCR léng lan 1 dé kiém tra sy c6 mit cua cac doan
DNA trong huyét twong thai phu sau khi chiét tach. Thyc hién PCR 10ng lan 2
dé phat hién DNA phéi thai ty do trong huyét twong thai phy dic hiéu cta gen
SRY. Khi cdc miu nghién ciru cho san pham duong tinh & PCR 10ng 1an 2 nay,
ching t6i m&i ldy DNA ciia cic mau nay dé tién hanh thyuc hién ky thuat
Realtime PCR dé dinh luong DNA phéi thai tir do, con cic mau nghién ciru ma
cho san pham 4m tinh & PCR 10ng lan 2 niy chung toi s& loai trir ra khoi mau
nghién ctru.

3.2.4. Hoan chinh va xiy dung dwong chuin cia ki thuit Realtime PCR
daé dinh lwrgng DNA phoi thai ty do trong huyét twong thai phu.
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3.2.4.1. Két qua tao minigene nong dd 10" copy/ml dé xay dwng duwong
chuén cho nghién ciru

- X4c dinh trinh ty cta gen SRY lay tir co so dit liéu duoc nam trong co
s¢ dit liéu cua Ngan hang dir li¢u Gen, dugc téng hop boi Integrated ADN
Technologies (IDT) theo trinh ty khuyén cdo cta cac nghién ctru da duoc cong
bb quéc té [121].

- Két qua da tao dugc minigene nhu sau:

Gene Name: pIDTSMART-AMP : MiniGene 25-500 bp
Gene Size: 137 bp Plasmid Weight: 1,317,326.5 g/mole

Sequence Detail

00001
00081
00161
00241
00321
00401
00481
00561
00641
00721
00801
00881
00961
01041
01121
01201
01281
01361
01441
01521
01601
01681
01761
01841
01921
02001
02081

CCCGTGTAAA
TTGCAGTCCA
TCAGGACAGC
AGAATGAATA
ATTATCTAGT
GAAAGTCAAA
ATCACTACCG
TCGCCCTTAT
GAAGATCAGT
AGAACGTTTT
AACTCGGTCG
ATGACAGTAA
AGGACCGAAG
ATGAAGCCAT
GAACTACTTA
GGCCCTCCCG
GGCCAGATGG
ATCGCTGAGA
CCTTTCTTGA
TCCGCCCcee
GCGTTTCCCC
TTCGGGAAGC
GTGTGCACGA
GACTTATCGC
GTGGTGGCCT
AGTTGGTAGC
GAAAAAAAGG

ACGACGGCCA
GTTACGCTGG
AGTAGAGCAG
CATTGTCAGG
CAGCTTGATG
AGCCTCCGAC
GGCGTATTTT
TCCCTTTTTT
TGGGTGCACG
CCAATGATGA
CCGCATACAC
GAGAATTATG
GAGCTAACCG
ACCAAACGAC
CTCTAGCTTC
GCTGGCTGGT
TAAGCCCTCC
TAGGTGCCTC
GGACCTAAAT
TGACGAGCAT
CTGGAAGCTC
GTGGCGCTTT
ACCCCCCGTT
CACTGGCAGC
AACTACGGCT
TCTTGATCCG
ATCTCAAGAA

GTTTATCTAG
AGTCTGAGGC
TCAGGGAGGC
GTACTAGGGG
TCATAGCTGT
CGGAGGCTTT
TTGAGTTATC
GCGGCATTTT
AGTGGGTTAC
GCACTTTTAA
TATTCTCAGA
CAGTGCTGCC
CTTTTTTGCA
GAGCGTGACA
CCGGCAACAA
TTATTGCTGA
CGCATCGTAG
ACTGATTAAG
GTAATCACCT
CACAAAAATC
CCTCGTGCGC
CTCATAGCTC
CAGCCCGACC
AGCCACTGGT
ACACTAGAAG
GCAAACAAAC
GATCCTTTGA

ArmOam

AGATCAGCAG

GGCGCGTGAT C

TTCCTGAGGC 1

MOACTTOAT
GAlL

GAGATTTTCA GGAG

GCCTTCCTGT
ATCGAACTGG
AGTTCTGCTA
ATGACTTGGT
ATAACCATGA
CAACATGGGG
CCACGATGCC
TTAATAGACT
TAAATCTGGA
TTATCTACAC

CATTGGTAAT

GATGCTCAAG
TCTCCTGTTC
ACGCTGTAGG
GCTGCGCCTT
AACAGGATTA
AACAGTATTT
CACCGCTGGT
TTTTCTACCG

TCGTCCTGAA 1

TCAGCTTGAT TC

TTTTGCTCAC
ATCTCAACAG
TGTGGCGCGG
TGAGTACTCA
GTGATAACAC
GATCATGTAA
TGTAGCAATG
GGATGGAGGC
GCCGGTGAGC
GACGGGGAGT
TCAGAGGTGG
CGACCCTGCC
TATCTCAGTT
ATCCGGTAAC
GCAGAGCGAG
GGTATCTGCG
AGCGGTGGTT

CGA
CAACGTTAC

o

AAGCTAAAAT
CCAGAAACGC
CGGTAAGATC
TATTATCCCG
CCAGTCACAG
TGCGGCCAAC
CTCGCCTTGA
GCAACAACGT
GGATAAAGTT
GTGGGTCTCG
CAGGCAACTA

Jol Yo
AALTCA(

> TTTCTGCGTT

GGCTCACCTT CGGGTGGGC

CGAAACCCGA
GCTTACCGGA
CGGTGTAGGT
TATCGTCTTG
GTATGTAGGC
CTCTGCTGAA
TTTTTGTTTG

AAGAAAGLLL CA

3 ALCGGELICCA

cee

5 AAGGTGAGCC

TTAAGTCAAA
GAATTACCAT

ATCCETCCA

mareme

CATACCTGAC

GAGTATTCAA
TGGTGAAAGT
CTTGAGAGTT
TATTGACGCC
AAAAGCATCT
TTACTTCTGG
TCGTTGGGAA
TGCGCAAACT
GCAGGATCAC
CGGTATCATT
TGGATGAACG
CTGGCTCACC
GCTGGCGTTT
CAGGACTATA
TACCTGTCCG
CGTTCGCTCC
AGTCCAACCC
GGTGCTACAG
GCCAGTTACC
CAAGCAGCAG

AGTGAGTTGA
TTCGCATTTT
GTTTTGCTTG

C GATCAGCTAG

CTCCATAGCA

TA ATGAAATAAG

CATTTCCGTG
AAAAGATGCT
TACGCCCCGA
GGGCAAGAGC
CACGGATGGC
CAACGATCGG
CCGGAGCTGA
ATTAACTGGC
TTCTGCGCTC
GCAGCACTGG
AAATAGACAG
TTCGGGTGGG
TTCCATAGGC
AAGATACCAG
CCTTTCTCCC
AAGCTGGGCT
GGTAAGACAC
AGTTCTTGAA
TCGGAAAAAG
ATTACGCGCA

Vi tri ciia doan minigene: tur vi tri nucleotid 135 dén nucleotid 271.

- Budc tiép theo 1a dit doan gen nay vao plasmid, dé nhan 1én plasmid
c6 doan DNA can quan tdm chuyén plasmid ndy vao vi khuan E.coli bang sbc
nhiét. Cudi ciing, tao nén E.coli trong c6 chira plasmid TOPO c6 mang 1 ban
sao cuia doan DNA can quan tdm (qué trinh nay duoc dat tong hop tai hang IDT
- Integrated DNA Technologies).
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PIDTSMART-AMP : MiniGene 25-500 bp
Ref ID: 96586327

Hinh 3.3. E.coli trong c6 chira plasmid TOPO
- Tién hanh pha lodng minigene theo cac ndng d6 tir 10> dén 10°
copy/ml, tinh toan ndng d6 pha lodng tir nanogram sang copies theo dinh luat
Avogadro.
Trudc khi tién hanh pha lodng minigene theo cac ndng do tir 10'> ¢én 10°
copy/ml, nhém nghién ciru st dung k¥ thuat PCR 16ng dé kiém tra xem da c6
doan minigene ctia gen SRY ¢6 trong plasmid véi cip moi YisYieva Yi7Y1s.

Két qua thu dugc nhu sau:

198bp

Hinh 3.4. Hinh anh dién di san pham sau PCR kiém tra DNA ciia gen

SRY c¢6 trong plasmid
M: Thang DNA 100
Giéng 1: Chirng mide cdt
Giéng 2,4: Chimg dwong khuéch dai moi dic hiéu, khéng cé gen dich nén khéng cé san
phim
Giéng 3: Ching dicong khuéch dai moi ddc hiéu, san pham 198bp
Giéng 5,6,9,10: Khuéch dai moi dic hiéu, khéng cé gen dich nén khéng c6 san pham
Giéng 7,11: Khuéch dai méi ddc hiéu, san pham 198bp
Giéng 8 (mdu chuan DNA 10'): Khuéch dai méi déic hiéu, san pham 198bp
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Nhu vy, san pham dam bao di c6 doan minigene ctia gen SRY ¢6 trong
plasmid. Kiém tra lai ndng d6 ciia DNA bang may nanodrop, sau d6 tién hanh
pha lodng minigene theo cac ndng do tir 10'2 dén 10° copy/ml
3.2.4.2. Xy dung dwong chuin theo cic miu chuin di dwoc pha loing
a, Thure hién k¥ thuat PCR dé kiém tra so by nong dd ciia miu chuén

Sau khi stir dung k¥ thuat PCR kiém tra so bo nong do DNA trong cic
mau chuan theo bac thang néng d6 da duoc pha lodng véi cip moi SRY-245R

va SRY-109F. Két qua thu dugc nhu sau:

137bp

Hinh 3.5. Hinh anh dién di san pham sau PCR véi cip moi SRY - 245R

va SRY-109F

M: Thang DNA 100
Giéng 1: Chitng am, khuéch dai moi déic hiéu
Giéng 2: Chirng nude cdt
Giéng 3: Ching dicong khuéch dai moi ddc hiéu, san pham 137bp
Giéng 4 (thai nam): Khuéch dai méi ddc hiéu, san pham 137bp
Giéng 5 - 13 (mdu chuan nong do tir 10" - 10°copy/ml): Khuéch dai moi ddc hiéu, san pham
137bp
Nhan xet:

St dung PCR dé ban dinh luong mau chuan st dung cip moi SRY-245R
va SRY-109F dé kiém tra, cho san phém 137bp va dam do cua cac bang mau

chuan ting dan theo nong do DNA.
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b, Thuc hién Realtime PCR véi bic thang chuin da thye hién dwoc

Pé kiém tra cic mau chuan trong bac thang nong do da duoc pha lodng
nhom nghién cuu tién hanh ky thuat Realtime PCR tai B§ mon Mién dich -
Sinh ly bénh Truong Pai hoc Y Ha Nai (thuc hién trén may Realtime CFX96
(BioRad). Két qua thu duoc nhu sau:

s - KQ 3L10.14¢ ool
He Viw Setngs Epot Tooh & ptesep +| | osproe_+] 7
7@W@wm|ilmmlwml&mmw@m[ﬂnml

Ampificaion v Standure Curve E]

T T T T T

/ e
: Log $ithg Quantty
b “ M

A i L
0t
X oow
Cychs 7 Log Sede w— FAM 001 0% £4200 905 Siopend 368 e 409
sohute 1)
Wel O Puor 4 Taget  Cortent () Sample ()
B9 FAM X
R M 4
C03  FAM 84
4 FAM Urkn
C05  FAM Unkn
06 FAM Uk
L]
¥

Conpleted | 1 | ScanMode: A Channes | Pte Type B8 i Aoy Mode: s Subtcted Cune Ft

R IO A= o

Hinh 3.6. Puwong chuin ciia gen SRY cho tin hiéu tot
véi E =96,3% va R*2 = 0,991

Déng thoi, dé kiém tra lai d6 tin cay cua bac thang chuan d3 thyuc hién

dugc, nhém nghién ctru tién hanh doi chiéu duong chuan cia k¥ thudt Realtime
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PCR v¢i labo cia Phong Viém gan Virus tai Vién Vé sinh dich t& Trung wong
(thuc hién trén may Realtime PCR 7500 Fast (Thermofisher). Két qua thu duoc

nhu sau:

10

0.1 094297

0.01

ARn

0.001 \ o

0. 0001

0.00001

0.000001

2 < @ &8 1 12 14 W @ 20 22 2t 28 28 30 A2 D+ I8 I8 0 42 <4 <6 <8 S0

Truc tung: ARn
Truc hoanh: chu ky

Threshold Cyele (Cr)
N
|

1000 10000 10000 1000000 1000000 prEs———— IOOOOODODG | 10000000000 | HODOOKINN0 | RO
Quantity (Copies)

Ir El standard E Unknown BN Unknown (Flagged) |

Truc tung: Chu ky
Truc hoanh: néng d6 DNA
Hinh 3.7. Puong chuin ciia gen SRY cho tin hi¢u tot
voi E=90% va R*2 =1
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3.3. Pinh lwong nong do DNA phéi thai tw do trong huyét twong thai phu
bang k¥ thuit Realtime PCR

3.3.1. Pinh lwong ndng do DNA phéi thai tw trong huyét twong thai phu
binh thwong

Sau khi chiét tich DNA tir huyét twong cua thai phy, chung t6i kiém tra
d6 tinh khiét va ndng d6 DNA: tién hanh do ODasos0 ctia 101 miu DNA da
chiét tach tur huyét twong cua thai phu binh thuong dé dam béao d6 tinh sach cta
DNA sau chiét tach.

Sau d6, ching toi tién hanh chay PCR 1dng véi cip mdi ctia gen SRY
trén 101 thai phu binh thudng, loai trir 11 mau 4m tinh sau PCR 16ng cta nhom
thai phu c6 thai tudn 12 - 15 con lai 90 mau DNA cua thai phu binh thuong
(bao gdm: 30 mau cua quy 1, 30 mau cta quy 2 va 30 mau cia quy 3) dé tién

hanh dinh luong néng do DNA phdi thai tu do bﬁng k¥ thuat Realtime PCR.

Bang 3.13. Nong dd DNA phdi thai tw do trung binh

& cac quy cia nhom thai phu binh thuwdng

Nong d6 DNA _
L X Khodng dao dong
hoi thai ( Joal) (mi ) p2-1 P31 p 32
R copy/m min — max
Tuoi thai Py
Quy 1 (n=30) 574,79 60,55 — 1698,52
Quy 2 (n=30) 1587,11 248,31 —4838,92 | <0,01 | <0,01 | <0,05
Quy 3 (n=30) 2196,62 742,98 — 6397,98

Nhan xet:
Nong @6 DNA phoi thai tu do trung binh ctia nhom thai phy binh thuong
tang dan theo cac quy cta thai ky voi p<0,05.
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Biéu d6 3.1. Méi lién quan giira tudn thai va ndng d6 DNA phai thai tw do
¢ nhom thai phu binh thuwong
Nhan xet:

Nong d6 DNA phdi thai tir do ctia nhom thai phu binh thuong ¢6 xu
huéng ting dan theo tudi thai twong tng, su khac biét nay cé y nghia thong ké
voi p <0,05.

3.3.2. Pinh lwong ndng do DNA phaoi thai tw trong huyét twong thai phu
tién san giat

Sau khi chiét tach DNA tir huyét twong ciia thai phu tién san giat, chiing
t6i kiém tra do tinh khiét va nong d6 DNA: tién hanh do ODago2s0 cia 50 mau
DNA di chiét tach dé dam béao d9 tinh sach ciia DNA sau chiét tach.

Sau d6, chiing t6i tién hanh k¥ thuat PCR 16ng véi cap mdi ctia gen SRY
trén 50 mau DNA cua thai phu tién san giat, loai trur 20 mau Am tinh sau PCR
10ng, s6 mau dwong tinh 14 30 chung téi tién hanh dinh luong néng d6 DNA
phoi thai ty do trong huyét twong cia thai phu tién san giat bang k¥ thuat
Realtime PCR. Pong thoi ¢ 30 thai phu TSG nay nhém nghién ciru tim mbi
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trong quan giita ndng d6 DNA phéi thai tu do va mét sd triéu chimg 1am sang,

can lam sang cua TSG.

Bang 3.14. Nong dd DNA phéi thai tu do trung binh ¢ cic quy ciia nhém

thai phu tién san giat

Nong d6 DNA
_ Khodng dao dong
hoi thai | X (copy/ml)
, (min — max)
Tuoi thai
Quy2(n=3) 4882,79 1591,45 —-7677,00
Quy 3 (n=27) 28701,26 5678,57 — 61666,14
Nhan xet:

Nong do DNA phai thai tu do trung binh ctia nhom thai phu tién san giat

tang cao theo cac quy cua thai ky.
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Biéu dd 3.2. Moi lién quan giira tudi thai va nong do DNA phdi thai tw do

Nhan xet:

& nhém thai phu tién sin giat

Nong d6 DNA phéi thai ty do cia nhém thai phu tién san giat co xu

huéng ting dan theo tudi thai twong tmg.
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Bang 3.15. Méi twong quan giira nong d9 DNA phai thai
v6i mot s6 yéu td ciia thai phu tién sin giat

Yéu to Coef. SE P>t 95%CI 95%CI

Tudi me -77850.9 | 60276.3 0.2 | -195990.4 | 40288.6

Tuén thai 202260.0 | 50372.7 0.0 103531.4 | 300988.6

Phu 991847.5 | 534329.9 | 0.1 -55419.9 | 2039115.0

Protein niéu | -116047.9 | 64698.4 0.1 | -242854.5 10758.6

HATT -28309.6 | 10986.5 | 0.0 | -49842.8 | -6776.4

HATTr 8567.6 | 23901.4 | 0.7 | -38278.3 | 55413.4

Tiéu cau 965.4 4307.7 | 0.8 -7471.5 9408.4

Acid uric 3299.6 1398.5 | 0.0 558.5 6040.7

Hang s -723664.5 | 2524765.0 | 0.8 | -5672113.0 | 4224784.0
Nhan xet

Két qua mo hinh hdi quy tuyén tinh da bién cho thdy, yéu t6 tudi thai,
huyét ap tam thu va acid uric c6 mbi lién quan ty 1€ thuan voi néng do DNA.
Cu thé, tudi thai, huyét 4p tAm thu va acid uric cang cao thi nong do DNA cang

cao, mdi lién quan co y nghia théng ké véi p<0,01.
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Bang 3.16. Mdi twong quan giira nong d9 DNA phai thai
v6i tudn thai, phii, HATT va HATTr ¢ thai phu tién san giat

Yéu to Coef. SE P>t 95%CI | 95%CI
Tuan thai 189166.2 | 52407.23 0 86449.89 | 291882.4
Phu 1103230 | 538066.9 | 0.04 | 48638.69 | 2157822
HATT -28745.6 | 12565.96 | 0.022 | -53374.37 | -4116.728
HATTr 8494.774 | 25264.33 | 0.737 | -41022.4 | 58011.95
Hang s6 1788717 | 2524374 | 0.479 | -3158966 | 6736400
Nhan xet

Két qua mo hinh hdi quy tuyén tinh da bién cho thdy, yéu t6 tudi thai,
huyét ap tam thu va phu c6 mbi lién quan ty I¢ thuan véi néng d6 DNA. Cu thé,
tudi thai, huyét ap tdm thu cang cao va phu cang tiang thi nong d6 DNA cang

cao, mdi lién quan co ¥ nghia théng ké véi p < 0,05.

Bang 3.17. Méi twong quan giira nong d9 DNA phai thai
v6i tudn thai, phil va protein niéu & thai phu tién san giat

Yéu to Coef. SE P>t 95%CI 95%CI

Tuan thai 172510.9 | 48749.18 | 0.000 76964.29 | 268057.5

Phu 1010281 | 594482.5 | 0.089 -154883.6 | 2175445

Protein ni€éu | -164878 | 62807.75 | 0.009 -287978.8 | -41776.92

Hang s -1474883 | 2562401 0.565 -6497096 | 3547330

Nhan xet

Két qua mé hinh hdi quy tuyén tinh da bién cho thdy, yéu tb tudi thai va
protein ni¢u co mébi lién quan ty 1€ thuan véi néng do DNA. Cu thé, tudi thai,
cang cao va protein niéu cang ting thi ndng do DNA cang cao, mdi lién quan

c¢6 ¥ nghia thong ké vai p < 0,01.
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3.3.3. X4c dinh sy thay d6i nong do DNA phdi thai trong huyét twong thai
phu binh thwdng va thai phu tién san giat.
Bang 3.18. Nong dd DNA phéi thai tw do trong huyét twong ciia
nhém thai phu binh thuwdng va thai phu tién san giit ¢ quy 3 ciia thai ky

Nhém Nong do DNA phai thai
— P
thai phu n X Khoang dao dgng (min-max)
Binh thuong 30 2196,62 742,98 — 6397,98 0.01
< 2
Tién san giat 27 28701,26 5678,57 — 61666,14
Nhan xet:

Nong d6 DNA phéi thai & nhom thai phu tién san giat cao gip 14 1an so
v6i nhom thai phu binh thuong c6 cling tudi thai twong tng, su khac biét nay

c¢6 ¥ nghia thong ké vai p < 0,01.

~
S © -
.
2
‘s
<~
S
S
s v
<
=
= _1
-
=
=)
S -
“Q
= —l—
=
S | |
3

| |
< R
Binh thwéng Tién san giat

Biéu dd 3.3. Nong do DNA phéi thai tw do (log) trong huyét twong thai
phu binh thwong va tién sin gidt & quy 3 ciia thai ky
Nhan xet:
Nong @6 DNA phdi thai tu do & nhom thai phy tién san giat ting cao so

v6i nhoém thai phu binh thudng co tudi thai tuong tng.
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Chuong 4. BAN LUAN

Cham sdc suc khoé sinh san 1a mot trong nhitng muc ti€éu quan trong ctia
nganh Y té cua tit ca cac nude trén thé gid1. Mdc du voi sy phat trién cua y hoc,
dac biét la sy quan tam dau tu cho cong tac cham soc stic khoé ba me va tré em
ngdy cang dugc chi trong, nhung hién nay thai nghén van con 1a mot yéu td
nguy co rat 16n c6 thé anh huong dén tinh mang va sirc khoé ctia nguoi phu nit.
Trong d0, tién san gidt 1a mot trong nhitng bénh 1y nguy hiém hang dau gay ra
bénh tat va tir vong cho nguoi me va thai nhi [2]. Pay 1a mot rdi loan nghiém
trong thuong phat trién sau tudn thir 20 ciia thai ky, dugc biéu hién boi huyét
ap cao (= 140/90mmHg) va protein ni¢u (= 300mg/1/24h). Nguoi ta udc tinh
rﬁng néu tién san giat duoc phat hién va diéu tri dﬁy du thi mdi ndm co thé ciu
séng duoc 50.000 thai phu.

Nam 1989, Lo va CS da cong bd sy c6 mit cia NST Y cuaa phéi thai
trong mau ngoai vi cia me khi mang thai; dén nam 1990, Lo va CS cong bd
thanh cong trong viéc sir dung k thuat nested PCR c¢6 thé phét hién dugc NST
Y cua thai trong mau ngoai vi ciia me. Sau d6, nam 1997 tic gia lai phat hién
duogc su luu hanh cta cac manh DNA phdi thai ty do ngay trong huyét tuong
va huyét thanh cta nhimg thai phu mang thai nam [4]. V&i s6 lugng thap cua
nhimg té bao thai dugc tim thiy trong tudn hoan me (khoang 1 té bao thai/l ml
mau me) da lam gidi han viéc ap dung cac k¥ thuat sinh hoc phan tir cho viéce
phan tich gen hoc tir cac t& bao chiét tach tir mau me [28]. Hién nay cung voi
su tién bo ctia khoa hoc k¥ thuat thi cac k§ thuat sinh hoc phan tr khong ngirng
dugc tng dung rong rai trong tat ca cac linh vuc: y hoc, dugc hoc,... Cac nghién
ctru da st dung k¥ thuat: PCR (Polymerase Chain Reaction), nested PCR, RFLP
(Restriction Fragment Length Polymorphisms), Realtime PCR, ... dé phat hién
DNA phoi thai ty do luu hanh trong tuan hoan thai phu. Déi véi cac k¥ thuat
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PCR thong thudng méi dimg lai & mirc ¢6 khuyéch dai dugc doan DNA can
thiét hay khong hay xac dinh dot bién néu co thong qua viéc xudt hién hay bién
mét ctia vi tri nucleotide hay doan DNA trong doan gen dugc khuyéch dai do
enzym cit tac dong, do d6, van chua tra 101 duoc: “Sé lugng doan DNA quan
tdm chinh xac 1a bao nhiéu”. K¥ thuat Realtime PCR 14 k¥ thuat PCR ma két
qua khuéch dai DNA dich hién thi duoc ngay sau mdi chu trinh nhiét, Lo Y.M
va CS (1998), Costa JM. va CS (2001), Honda H. va CS (2002), Rijndir (2003),
Galbiati (2005) da nghién ctu ap dung ky thudt Realtime PCR dé dinh lugng
DNA thai tir tuan thtr 5 va 6 ctia thai ky, k¥ thuat ndy tra 10i cho céu héi chinh
xac “c6 bao nhiéu DNA can quan tim va luong DNA nay thay d6i nhu thé nao
trong qua trinh tién trién cta bénh” [22],[33],[122]. Vi vay, nghién ctu vé k§
thuat Realtime PCR va Uimg dung cua n6 dac biét trong dinh lugng DNA phoi
thai la diéu can thiét.
4.1. Mot sb dic diém cia do6i twong nghién ciru

Trong nghién ciru ndy céc thai phu dén kham, theo ddi va diéu tri tai
Bénh vién Phy San Ha Noi, Bénh vién Phu San Trung uwong va Phong kham
Van Phuc. Ching t61 da thu thap dugc 1a 101 thai phu binh thuong va 50 thai
phu TSG, cac ddi tuong nghién ctru dugc lya chon dling theo céc ti€u chuan da
dugc dua ra trong phan ddi tuong va phuwong phap nghién ciru.

Sau do lya chon trong dbi tuong da thu thap duoc, tién hanh dinh lugng
DNA phoi thai ty do trong huyét twong thai phu, su thay d6i ndng d6 DNA phoi
thai ty do gitp phét hién sém va sang loc céac thai phu c6 nguy co tién san giat
[76]. Piéu ndy rat quan trong trong viéc theo ddi va quan 1y thai nghén.

Vé mét s dic diém cua ddi tuong nghién ctru:

Nhitng dic diém 14m sang cia nhém thai phu binh thuong nhu tudi, huyét
ap va cac xét nghiém huyét hoc va hoa sinh co ban déu nam trong giéi han binh

thudng va khong c6 thai phu nao tién trién tién san giat (két qua bang 3.1; bang
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3.3, bang 3.4, bang 3.5, bang 3.6 va bang 3.7). Nhu vay su lwa chon ddi tuong
nghién ctru thudc nhém chirng ctia chiing t61 da dam bao la lga chon nhiing thai
phu binh thudng. Pong thoi khong cé su khac biét vé tuan thai & quy 3 gitta
nhom thai phu binh thudng va thai phu TSG (két qua bang 3.2).

Céc chi sb vé huyét hoc: sb lugng hong cau, hematocrit, hemoglobin, sd
lugng tiéu cau va cac chi sd vé hoa sinh mau co ban: ALT, AST, ure, creatinin
clia ca 2 nhom thai phu binh thudng va thai phu tién san giat déu nam trong
giéi han binh thudng. D6i v6i thai phu TSG: chi s6 vé huyét ap tim thu, huyét
ap tam truong, triéu chtng phu, s6 luong bach ciu, chi sb acid uric, protein
niéu déu co su khac biét co y nghia thong ké so v4i nhom binh thuong véi p <
0,01 (theo két qua bang 3.1, bang 3.3, bang 3.4, bang 3.5, bang 3.6 va bang
3.7). Piéu nay hoan toan pht hop, do nhom nghién ctru da lya chon nhiing thai
phu da duoc chan doan 14 tién san giat va day la cac triéu chiing 1am sang, xét
nghiém dién hinh ctia TSG. Theo két qua bang 3.5 cho thay tinh trang thiéu
mau gip & ca thai phu tién san giat va thai phu binh thuong. Binh thuong khi
c6 thai doi hoi su tang luu lugng mau trong tuan hoan tir cung - rau ting lén
lam khdi lwgng mau tang 1én nhung tang nhidu vé mat huyét twong hon 13 huyét
cau do d6 l1am s6 luong hong cau trong méu hoi giam, ty 1& huyét sic t6 va
hematocrit giam lam thai phu c6 xu hudng thiéu mau nhuoc sic, co phai ching
1a & thai phu TSG do luu luong mau tir cung - rau giam dan t6i thiéu mau rau
thai 1am réi loan chuc nang ndi mach, rdi loan chirc nang dong mau lam NO
giam gay co mach nén phai kich thich tity xuwong 1am ting sinh hong cau.

Vé mot s6 dic diém cta tré so sinh & cac san phu binh thuong va tién san
giat: két qua bang 3.8 va bang 3.9 cho thay & nhom thai phu TSG khi sinh cha
yéu bang hinh thirc md 1ay thai chiém 80%; 76% con sinh ra séng va cé cin

nang < 2000gram.
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4.2. Hoan chinh va xiy dung dwong chuin cia ki thuit Realtime PCR
dinh lwgng DNA phéi thai ty do trong huyét twong thai phu

4.2.1. Hoan chinh Ky thuat chiét tich DNA phéi thai tw do theo quy trinh
cua Randen L. va CS

Nam 1997, Lo va CS phat hién duoc DNA tu do trong huyét tuong va
huyét thanh thai phu [4]. Nhung do sé lugng thip cua nhiing té bao thai duoc
tim thay trong tudn hoan me (khoang 1 té bao thai/l ml mau me) di lam gidi
han viéc 4p dung cac k¥ thuat sinh hoc phan tir cho viéc phan tich gen hoc tu
cac t& bao chiét tach tir mau me din dén han ché sy phat trién va ung dung
chung vao chan doan trudce sinh thuong quy.

C6 nhiéu phuong phap dugc sir dung dé chiét tich DNA va lua chon
phuong phép tach chiét phu hop cho méu thir 1a mot yéu td rat quyét dinh dé
gitip thanh cong trong cac xét nghiém PCR hay Realtime PCR. Mt s6 qui trinh
chiét tich DNA phéi thai tr do tir mau me: qui trinh ca Lo Y.M. va CS (1997),
qui trinh cia Randen I. va CS (2003) va qui trinh cua Benachi A. va CS (2005)
[4],[120],[123]. Tuy nhién, ching t6i tién hanh chiét tich DNA phéi thai tu do
theo qui trinh cia Randen 1. va CS (2003) vi qui trinh nay st dung QIAgen
Blood Mini Kit (QIAgen, Hilden, Germany) gia thanh phu hop va van dam bao
duoc san phﬁm DNA phoi thai tu do thu dugc sau chiét tach, déng thoi ¢co cai
tién qui trinh nay dé ap dung trong nghién ctu:

Viéc danh gia su chiét tach va tinh khiét DNA dugc tién hanh trén su
tang tong luong huyét twong (200-800u1) di xac nhan rang 400pl huyét twong
cho phép thu dugc sé lugng DNA cao hon so v6i 200ul huyét twong nhu nha
san xuat di dua ra, luong huyét twong cao hon (600 — 800p1) cho phép thu sb
luong DNA cao hon.

Trong budc cudi cung da duoc tdi vu hoa, rira ky sau bd sung huyét

trong vao cot bang cach ding 1ml dung dich d¢m AW1 va AW2 dé thu hoi
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DNA dé dang. Do vay, phai diéu chinh luong huyét twong va lugng AE lam
thoi DNA tir cot sao cho luong DNA chiét tach tir huyét tuong thai phu dat
nong do va do tinh khiét tdi wu ctia lwong DNA chiét tach tir huyét twong thai
phu chuan bi cho PCR.

Yéu cau san pham sau khi chiét tich DNA dé dung cho PCR va Realtime
PCR: mau DNA khong duoc dai qua, thuong khuéch dai tot nhat d6i véi doan
DNA dai khoang < 300bp. DNA thu nhan dugc sau chiét tach phai tinh sach,
loai b duoc tap nhiém va cac phan tir DNA thu dugc & trang thai nguyén ven
toi da.

Tu két qua Béang 3.10. két qua do do tinh sach cua DNA sau chiét tach
tir huyét tuong ctia thai phu khi do OD260/ODaso & 101 thai phu binh thuong:
1,98 £ 0,12 & 50 thai phu TSG: 1,95 £ 0,15 do d6 dam bao dd tinh sach cua
DNA.

4.2.2. Két qua ciia PCR 1dng dé kiém tra DNA sau chiét tich

Vé6i muc dich kiém tra phat hién c6 DNA trong huyét twong thai phu,
nhom nghién ctru tién hanh k§ thuat PCR 10ng cac cip mdi X1X3 va X2Xs. Theo
két qua ctia bang 3.11 va hinh 3.1 cho thiy: tit c4 mau chimg va mau cua d6i
tuong nghién ciru déu c6 san pham PCR cudi cung 261bp, chimg t6 cd DNA tu
do luu hanh trong huyét twong thai phu va day 1a tién dé cho viéc tién hanh phat
hién gen SRY tiép theo.

4.2.3. Két qua ciia PCR 1ong dé phat hién doan gen cén dinh lwong

Tir két qua cuia PCR 16ng kiém tra DNA sau chiét tach, chiing toi tiép tuc
ding DNA cuia cidc miu chimg va mau cta dbi twgng nghién ctru nay tién hanh
k¥ thuat PCR 16ng véi cip mdi Y1.5Y16 va Y17Y1s dé kiém tra phat hién gen
SRY, két qua bang 3.12 va hinh 3.2 cho thay: chi c6 cac mau DNA chiét tach
tir chimg dwong (huyét twong cua thai phu binh thudng mang thai nam) va tir

huyét twong cta thai phu binh thuong mang thai nam (d6i chiéu vai thuc té thai
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phu nay sinh con trai) m&i ¢ san pham voi cap moi nay 1a 198bp, con cac miu
ching duong (huyét twong cta thai phu binh thuong sinh con gai) va huyét
turong cua thai phu binh thudng mang thai nir (d6i chiéu vé6i thuc té thai phu
nay sinh con gai) thi khong c6 san pham. Két qua PCR da chtng minh rang
trong huyét twong thai phu c6 mit DNA ciia NST Y cua thai. Pong thoi, cac
d6i tugng nghién ctru déu duoc chung toi theo doi dén thoi diém sinh con dé
kiém tra ddi chiéu lai, cho két qua phu hop. Nhu vdy, voi viée st dung PCR
16ng bang cac cap mdi trén, chiing t6i déu phat hién du va dung cac trudong hop
co thai va phat hién dugc su c6 mat cua DNA cua NST Y cua thai. Két qua cua
chung t6i pht hop véi mot s tac gia khac khi ding ky thuat nay dé phat hién
su ¢6 mat cua DNA phoi thai tu do ddc hi¢u cia NST Y luu hanh trong huyét
tuong thai phu [52],[54],[124],[125].

Do vay, chung t61 da lya chon 2 cap mdi khi st dung k¥ thuat PCR léng
1a: X1X3 va XoX;3 dé kiém tra c6 mat DNA va lya chon 2 cap moi khi st dung
k¥ thuat PCR 16ng 1a Y15Y 16 vd Y17Y15dé phat hién DNA phoi thai tu do luu
hanh trong huyét twong thai phu.

4.2.4. Hoan chinh va xiy dung dwong chuin ciia ky thuit Realtime PCR
4.2.4.1. Két qua tao minigene nong dd 10" copy/ml dé xay dwng duwong
chuin cho nghién ctru

Realtime PCR 1a k¥ thuat PCR ma két qua khuéch dai DNA dich hién thi
duoc ngay sau moi chu ky nhiét ctia phan tmg, do vy khi 1am thi nghiém khong
can thiét phai lam tiép cac thi nghiém dé doc va phan tich két qua dé xac dinh
c¢6 san pham khuyéch dai dich hay khong vi két qua cudi cing ctia phan tng
khuéch dai ciing duoc hién thi ngay sau khi hoan tat phan tmg khuéch dai.

Pé Realtime PCR xéac dinh duoc chinh xéac sb lugng ban dich ban dau c6
trong mau thir thi phai thuc hién cic mau thir chtra cac s6 luong ban DNA dich

ban dau can xac dinh so lugng cung luc véi cdc mau chuan chira s6 luong DNA
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ban dau d4 biét 15 s lwong va cdc mau chuan 1a cdc mau pha lodng theo hé sb
pha lodng 10 chira s6 luong DNA dich ban dau, nén sé lugng ban DNA dich
trong cac mau chuan dugc biéu thi bang logarith co s6 10 cta sd luong nay.

Viéc thiét 1ap biéu d6 chudn 1a rit can thiét khi 1am Realtime PCR chan
doéan, dic biét khi dé xac dinh chinh xac sd lugng tac nhan dich ban dau co
trong miu thir, déng thoi danh gia duge thao tac k¥ thuat ciia nguoi lam thi
nghiém c6 dat hay khong, néu thao tac k¥ thuat ma khong chinh xac thi khong
thé nao co dugc két qua dinh lugng chinh x4c dugc. Hién tai, trén thi truong
chua c6 bac thang néng do chuan dé dinh lugng DNA phdi thai ty do trong
huyét twong thai phu sir dung cho k¥ thuat Realtime PCR. Dé c6 thé tién hanh
dinh lugng dugc DNA phoi thai ty do bﬁng k¥ thuat Realtime PCR st dung
Tagman Probe phai tao duoc minigene dé c6 chira trinh ty cia gen SRY. Theo
nghién ctru clia cac tac gia khi dinh luong DNA phdi thai tu do trong huyét
twong thai phu sir dung k¥ thuat Realtime PCR vé&i cip mdi ciia gen SRY cho
két qua do nhay va do dic hiéu cao: 97% (Rijinders va CS, 2001), 86% (Hwa
va CS, 2004), 89% (Davalieve va CS), 80% (Pichiassi va CS, 2008), gan 100%
(Lo va CS, 1997) va theo nghién ctru cua KHR Khorram va CS (2013) thi do
nhay 97,3% (95% CI= 0,862 - 0,995) va d¢ dac hiéu 97,4% (95% CI=0,865 -
0,995) [4],[126],[127],[128],[129],[ 130].

Vi vay, chiing t61 4p dung k¥ thuat Realtime PCR sir dung Tagman probe
v6i cdp moi cua gen SRY dé dinh lugng DNA phoi thai trong huyét twong thai
phu. Két qua hinh 3.4 ching t61 da tao dugc gen c6 chura trinh tu cua gen SRY
(minigene) c6 chiéu dai 137bp va doan gen nay duoc dit vao plasmid, sau d6
cho vao vi khuan dé nhan 1én nhiéu lan (hinh 3.3).

Khi thiét ké mdi cho Realtime PCR dung Tagman probe nén thiét ké moi
c6 nhiét d6 chay khoang 55°C - 60°C thip hon nhiét do chay ctia Tagman probe
va thiét ké Tagman probe khong dai qua 30bp, ty 1&é GC trong probe khoang 30



82

- 80% vé6i C nhiéu hon G va chiéu dai ctia san pham khuéch dai trong khoang
75-150bp dé duoc hiéu qua PCR tdi wu. Nghién ciru cia Bianchi da str dung k§
thuat PCR dinh lugng cho théiy chi khuéch dai dugc cac doan DNA nga"m cua
phoi chiét tach tir huyét trong thai phuy, tac gia dd gian tiép két luan 1a DNA
phoi thai ty do c6 mat trong mau me co trong luong nho hon 450bp [12]. Ngoai
ra, theo Bischoff va CS (2005) nghién ctru vé DNA phoi thai ty do trong mau
me thay rang 57% s DNA phoi thai tu do trong mau me c6 kich thudc khoang
201bp va 20% co kich thudc > 193bp nhung khong qua 313bp [131]. Vi vay,
trong nghién ctru nay, ching t6i thiét ké mdi SRY-109F va SRY-245R cho san
pham c6 do dai 137bps.

St dung k¥ thuat PCR 1dng dé kiém tra, chung t6i thiy rang san pham
dam bao da c6 doan minigene cua gen SRY c6 trong plasmid (két qua hinh 3.4).
4.2.4.2. Xay dung dwong chuin theo cic miu chuin di dwoc pha loing
a, Su dung ky thudt PCR kiém tra so b néng dé ciia mau chudn

Tt mAu chuan (minigene) d3 xdy dung dugc, chung t6i kiém tra ndng do
clia mau chuan bang may nanodrop, sau d6 pha loang miu chudn theo dinh luat
Avogadro tir 10'2 dén 10° copy/ml

Kiém tra so bd néng dd ctia mau chuén bﬁng k¥ thuat PCR véi cap moi
SRY-109F va SRY-245R két qua déu cho san pham mong mudn va dam do cta
cac bang mau ting dan theo ndng d6 cia DNA (theo két qua hinh 3.5).

Do d6, mau chuan sau khi dugc pha loang ddm bao dugc do tuyén tinh
ciia dung dich chuan nay, vi vdy, c6 thé dung 1am mau chuin cho k¥ thuat
Realtime PCR dinh lugng DNA phoi thai ty do.

b, Sir dung ky thudt Realtime PCR xdy dwng dwong biéu dién chudn tir cdc mau
chudn da dwoc pha lodng ¢ cac nong @ 10" dén 10° copy/ml

Khi lam Realtime PCR diéu quan trong 1a phai lga chon dugc budc song

dé kich thich cac reporter, dé tin hiéu huynh quang dugc thiét bi ghi nhan cho
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reporter khong anh hudng 1én nhau. Trong k¥ thuédt nay chung t61 chon reporter

FAM (may BioRad) dé sir dung trong nghién ctru.

Bang 4.1. Liét ké cac kénh kinh loc ngudn sang kich thich va kénh

loc huynh quang c6 trén IQ5 twong ng véi cic reporter khuyén cio

str dung. Cac chir dam 1a reporter t6i wu dwoc chon cho 5 mau

Tén reporter Budc song Kénh kinh lg¢ nguﬁn Budc song Kénh kinh
Kich thich sang kich thich HQ phat ra loc

FAM 495 Kénh 1: 475 - 495nm 520 Kénh 1:
515-545nm

TAMRA 557 Kénh 3: 530 - 560nm 583 Kénh 3:
575-595nm

Cy3 548 Kénh 3: 530 - 560nm 566 Kénh 2:
565-585nm

TEXAS RED 590 Kénh 4: 560 - 590nm 610 Kénh 4:
610-640nm

Rox 586 Kénh 4: 560 - 590nm 610 Kénh 4:
610-640nm

TET 521 Kénh 2: 515 - 545nm 536 Kénh 1:
515-545nm

VIC 538 Kénh 2: 515 - 545nm 554 Kénh 2:
565-585nm

HEX 535 Kénh 2: 515 - 545nm 556 Kénh 2:
565-585nm

JOE 529 Kénh 2: 515 - 545nm 555 Kénh 2:
565-585nm

LC640 618 Kénh 5: 615 - 645nm 637 Kénh 4:
610-640nm

Cy5 647 Kénh 5: 615 - 645nm 667 Kénh 5:
670-700nm

Sau khi ki€ém tra so b mau chuén, chung t61 danh gia lai cac mau chuan

trong bac thang ndng d6 da dugc pha lodng bang k¥ thuat Realtime PCR. Theo

Bio-Rad (2006), tiéu chuan ctia mot phan tng Realtime PCR t6i wu can phai

dat 1a duong chuan tuyén tinh (R*2 >0,98), hiéu qua khuyéch dai dat cao (90

- 105%) va mirc d6 dong nhat qua cac 1an phan tGng lip lai [116]. Theo Pham
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Hung Van (2009): danh gia biéu d6 chuan Iy tuong nhit 1 biéu dd c6 hé sb
tuong quan R > 0,990, hi¢u qua PCR: E =90 - 105% [113].

Pé danh gia céac chi tiéu nay, chung t6i tién hanh xay dung duong chuan
cho dinh luong DNA phoi thai ty do bang k¥ thuat Realtime PCR trén hé thong
Bio-Rad CFX 96 v6i cac mau chudn da dugc pha lodng véi nong do tir 10'2 dén
10° copy/ml tai BO moén Sinh 1y bénh - Mién dich Truong Pai hoc Y Ha Noi.
Puong chuin dugc thiét 1ap tir gia tri logarit lugng DNA ban dau cua ting do
pha loang voi gia tri Ct. Hiéu qua khuéch dai duge tinh toan tir do ddc cua
duong chuan. Két qua thu duoc cho thdy dudng chuan dam bao yéu cau véi
R*2 =0,991 va hiéu qua khuyéch dai E= 96,3% (két qua hinh 3.6).

Dé kiém tra do tin cay cua bac thang chuan di thyc hién duoc, ching toi
tién hanh k¥ thuat Realtime PCR tai Phong Viém gan virus - Vién V¢ sinh dich
t& Trung wong (sir dung may Realtime 7500 Fast (Thermofisher)), két qua phan
ung Realtime PCR cua gen SRY trong nghién ctru dugce thuc hién tai day cling
cho tin hiéu tot véi: R*2 = 1 va hiéu qua khuéch dai E = 90,0% (két qua hinh
3.7). Cac ndng do dung dich pha lodng ddi chiéu véi cac chu ky khép voi duong
chuén khi dung chuén d3 lam tai B mén Sinh 1y bénh - Mién dich Truong Dai
hoc Y Ha Noi.

Nhu vdy, dudng chuan ma chung toi xay dung duoc c6 sy dong nhit cua
do 13p lai cao. Vi vay, phan trng Realtime PCR trong nghién ctru ctua chiing t61
thoa man cic tiéu chuidn nhu Bio-Rad (2006) [116], nén c6 thé ung dung
phuong phap nay trong cac nghién ctru tiép theo.

Dua vao duong chuan ciia Realtime PCR, s& tinh todn duoc s6 copy cua
DNA dich ban dau: phdn mém cua may sé& tinh toan nhd vao ham sb biéu dién
mdi twong quan giita chu ky ngudng (Y = Ct) véi logio ctia s6 luong ban DNA

dich ban dau co trong mau thtr (X =log,,Sq) (Log Starting Quantity, copy
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number). Ham s d6 1a: Y = [slope (X)] + intercep (trong d6: slope va intercep
déu hién thi trén biéu d6 chuan).

T ham s ndy, mdy tinh s& hién thi Sq (Starting quantity) = 10t~
intercep)/slope] Ty Sq s& cho két qua dinh luong ndng d6 DNA phdi thai tir do ¢6
trong huyét twong thai phuy.

4.3. Nong dd va sy thay doi ciia DNA phéi thai tw do trong huyét twong
thai phu binh thuwdng, thai phu tién sin git va ing dung trong dw bio sém
tién san giat.

Sir dung k¥ thuat siéu 4m hay tim céc ddu an sinh hoc trong huyét tuong,
huyét thanh thai phu thudong duoc st dung nhu cac xét nghiém sang loc so cip
cho viéc chian dodn sém nhimng bat thuong vé phia thai phu va thai. Trai nguoc
v6i nhitng nghién ciru truyén théng cho rang rau thai 1a mot rao ngin can khong
thim giira thai phu va thai nhi, nhiéu nghién ctru di cho thay riang: ca té bao
thai nhi nguyén ven va DNA phoi thai tu do c¢6 luu hanh trong huyét twong cua
thai phu. Su hién dién cua cac té bao thai nhi luu hanh trong tuan hoan cua thai
phu lan dau tién duoc Georg Schmorl ghi nhan bo1 6ng nhan théy coO su hién
dién cua té bao khong 16 da nhan hop bao gdc nhau thai trong mé phdi cua
nhimg ngudi phu nit d chét do cac bién ching san giat. Cung véi su tién bo
trong sinh hoc té bao va phan tir tiép tuc 1am sang to ca sinh 1y va sinh Iy bénh
ctia cac té bao thai nhi trong tuan hoan thai phy. Khai niém nay 13 nén tang cta
cac linh vuc dugc phét trién nhanh chéng ciia chan doan tién san khong xam
14n. Theo Chen XQ (1996) mot linh vuc nghién clru phat trién sau khi phat hién
ra mot lugng 16n DNA ciia té bao khdi u tu do luu hanh trong huyét twong cua
bénh nhan ung thu [132]. Ly giai rang viéc phat trién cua thai nhi va rau thai
trong co thé thai phu ciing tuong tu nhu viée phat trién cta té bao ung thu trong

co thé bénh nhan ung thu, nam 1997, Lo va CS da phat hién dugc sy luu hanh
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ctia DNA phéi thai ty do trong tudn hoan cua thai phu mang thai nam da mo ra
huéng nghién ctru mai vé ki thuat chan doan trude sinh khéng xam 1an [4].

Nam 1998, Lo va CS d3 ching minh ring ndng d6 DNA phéi thai ty do
tang twong Gng v4i sy phat trién cua thai va ting dot ngdt vao 3 thang cudi [33].
Niam 1999, Lo va CS ciing da ching minh rang ndong ¢ DNA phoi thai ty do
& thai phu TSG ting gip 5 1an so voi nhom thai phu binh thudng cé tudi thai
twong ung [14]. Dong thoi cling c6 nghién ciru da thay rang & nhiing thai phu
tién trién thanh TSG thi ndng d6 DNA phdi thai tu do ting dot ngdt ¢ thoi diém
3 tudn trude khi c6 cac triéu ching cia TSG [7]. Vi vdy, viéc nghién ctru vé
DNA phoi thai tu do trong huyét twong, huyét thanh thai phu 1a mot linh vuc
moi da va dang dugc nghién ciru & nhidu nude.

4.3.1. Nong @0 DNA phdi thai tw do trong huyét twong thai phu binh
thwong.

Chung t6i tién hanh dinh luong DNA phéi thai ti do trong huyét twong
thai phu binh thuong bang k¥ thuat Realtime PCR & 3 thoi diém cua thai ky.
Két qua Bang 3.13 cho thdy: ndng do DNA trung binh & quy 1: 574,79 copy/ml
(khoang dao dong 60,55 - 1698,52 copy/ml), & quy 2: 1587,11 copy/ml (khoang
dao 248,31 - 4838,92 copy/ml) va & quy 3: 2196,62 copy/ml (khoang dao dong
742,98 - 6397,98 copy/ml). Diéu nay ching té c6 DNA phdi thai tir do luu hanh
trong tuan hoan thai phu, két qua nay ciing twong ty nhu nghién ctru ctia Lo va
CS (1997), Invernizzi va CS (2002), Smid va CS (2003), Sifakis S. va CS
(2009), Hong Yu va CS (2013) di dinh luong duoc néng do cia DNA phoi thai
tir do luu hanh trong huyét twong thai phu [4],[9],[34],[78],[133].

Péi chiéu v6i ndng d6 DNA phai thai tu do trong huyét twong thai phu

binh thuong & cac nghién curu khéc:
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Bang 4.2. Nong do DNA phéi thai tw do é nhém thai phu binh thwong

Tuan thai Nong do DNA
Tac gia Mbi trung binh n phoi thai trung
(min — max) binh (copy/ml)
Lo va CS (1999) | SRY-109F
32(27-41) | 20 76 (54-163)
[14] SRY-245R
Smid va CS| SRY-109F
--(26- 40) 38 24 (0-138)
(2001) [134] SRY-245R
Swinkles va CS | SRY-106F
33 (27-34) 10 128 (96-170)
(2002) [135] SRY-192R
Lau va CS| SRY-109F
32(30-37) | 10 277 (34-468)
(2002) [136] SRY-245R
Zhong va CS| SRY-109F | 30 (24-33) | 18 106 (47-269)
(2005) [137] SRY-245R | 36 (34 —-42) | 12 125 (38-358)
Al Nakib M. va | SRY-109F
19 - 28 28 | 579 (169 - 1203)
CS (2009) [46] SRY-245R
> 28 50 | 728,5 (185 -1831)
1182,09 (488,7 -
11-12 5
2844,1)
Edna D'Souza 1527,12 (213,7 -
SRY-109F 12-13 3
va CS (2012) 3960,6)
SRY-245R
[138] 2149,86 (1316,5 -
13-14 2
2983,1)
2498,21 (725,5 -
18 -20 4
6643,9)
SRY-109F 574,79 ( 60,55 -
12-14 30
SRY-245R 1698,52)
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1587,11 (248,31 -
Nghién ctu cua 16 - 25 30
4838,92)
chung to1 (2015,
2196,62 (742,98 -
2016) 31-35 30
6397,98)

Ngudn gdc va co ché cua su gia ting DNA phdi thai ty do lwu hanh trong
tudn hoan thai phu van chua 1 rang. Trong qué trinh mang thai, DNA phéi thai
tu do c6 thé co nguén géc tur thai va/hodc rau thai va tor me; cac nghién cuu
cling dit ra cac gia thuyét vé co ché cua sy gia ting ndng d6 DNA phéi thai tu
do Ivu hanh trong tuan hoan thai phy, trong d6 do 2 kha nang: ting giai phong
DNA phoi thai tir do vao tudn hoan thai phu va/hodc lam giam luong DNA luu
hanh tr mau thai phu.

Su giai phong DNA phéi thai tu do lién quan dén céac thay doi sinh 1y
clia qué trinh mang thai [4]. Nam 1993, Fournie va CS d4 ching minh rang
DNA phéi thai ty do trong huyét tuong thai phu 14 ddu an cua céc té bao chét
theo chuong trinh [18]. Ngudn gbc ctia DNA phéi thai tyr do ¢6 mit trong tuan
hoan thai phu theo gia thuyét cia Bianchi DW va CS (2004) do 3 nguén gc:
té bao huyét hoc cia thai, rau thai va trao ddi truc tiép ctia cac phan tir DNA.
Nhu vay c6 mot lwong 16n té bao thai dd qua rau thai dang trai qua qué trinh
chét thuong quy va su pha huy cta chiing giai thich cho sy hién dién cia DNA
phéi thai tir do trong huyét tuong thai phu [19],[139]. Pong thoi, tuan thai ting
1én thi kich thudc banh rau ting ciing gop phan lam gia ting nong do cia DNA
phéi thai tir do luu hanh trong tudn hoan thai phu. Hau hét DNA phdi thai ty do
dugc loai b boéi gan, mot phan nhod do than [14],[140],[141]. Két hop cac
nghién ctru ndy véi nhau cho thiy, DNA phoi thai ty do luu hanh trong tuan
hoan thai phu 1a hién twong ph6 bién vé mit sinh 1y trong thoi ky mang thai &

cac thai phu.
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Vé d6 tin cdy cua két qua: chung toi stir dung quy trinh chiét tich DNA,
luong huyét twong ban dau cua thai phu binh thudng dung cho chiét tich DNA,
luong DNA phdi thai t do sau chiét tach da duoc st dung dé khuéch dai, moi,
mau do va cac quy trinh khuéch dai cua Realtime PCR dé dinh lugng DNA
phéi thai tu do sau chiét tach twong ty nhu quy trinh cta Lo va CS (1998) va
clia cac tac gia trén, didu nay dong nghia v4i d6 nhay cia Realtime PCR 1a
twong duong nhau & cac nghién ctru.

Két qua vé nong do DNA phéi thai ty do luu hanh trong huyét twong thai
phu binh thuong & nghién clru nay cua chung to1 cao hon vé1 cac nghién ctru
trén doi tuong thai phu & Chau Au, tuy nhién, néng ddo DNA phoi thai tu do &
tudn 12-14 trong nghién ctru ctia ching ti thap hon so vdi nghién ctru ciia Edna
D’Souza va CS (2012) trén ddi tuong thai phu & An DP9 1a nude thude khu vuc
Chau A. Pidu nay c6 thé giai thich theo cic nguyén nhan sau:

- Do su khac biét vé khu vuc dia 1y, diéu kién vé dia du s& lam anh hudng
t6i ndng dd6 DNA phoi thai tu do luu hanh trong huyét twong thai phu. Nghién
ctru cia Zhong XY va CS (2004) da ching minh diéu kién song & nhiing do
cau khac nhau cling 4nh hudng t61 sy c6 mat cua DNA phdi thai ty do trong
huyét twong thai phuy, nghién ctru dugc tién hanh & 3 nhém thai phu mang thai
binh thuong gdm 19 thai phy sdng & ving bién, 21 thai phu nhém ngudi Han
di cu sdng & ving thap va 27 thai phu ngudi Tay Tang thudc ving nui cao két
qua cho thay ndng d6 DNA tuong tmg trong huyét trong thai phu lan lugt nhu
sau: 22,5 copy/ml (dao dong 5,5 — 87,5 copy/ml); 90 copy/ml (17,5 — 212,5
copy/ml) va 76,5 copy/ml (5,57 — 1780 copy/ml). Nhitng thai phu sng ¢ ving
c¢6 d6 cao thi nong d6 DNA phai thai tu do Iuu hanh trong huyét twong thai phu
binh thuong cang ting va diéu nay dugc 1y giai do thiéu oxy, dudng kinh dong
mach tr cung s& nho hon va dong mau dong mach tir cung s& thip hon

[38],[142].
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- Déng thoi co su khac nhau vé dic diém cua dbi tuong nghién ctru, phﬁn
16n phu nir mang thai & Viét Nam déu c6 tinh trang thiéu mau (theo két qua
bang 3.5), ¢ thai phu binh thuong khi ¢6 thai doi hoi su tang luu lugng mau
trong tudn hoan tir cung - rau ting 1én lam khéi lugng mau ting 1én, c6 khi tang
gap rudi so véi lic binh thuong nhung ting nhiéu vé mat huyét twong hon 1a
huyét cau do d6 1am s6 lugng hong cau trong mau hoi giam, ty 18 huyét sic t6
va hematocrit giam lam thai phu c¢6 xu hudng thiéu mau nhuoc sic, c6 1& nd
cling gop phan lam ting ndng do DNA phoi thai ty do trong huyét twong thai
phu. Chinh sy khéc biét nay doi hoi can phai xdy dung gia tri tham chiéu vé
noéng do DNA phoi thai tu do cho thai phy Viét Nam binh thudng qua cic giai
doan tudi thai trong thai ky. Diéu niy rat co y nghia trong viéc danh gia xét
nghiém nham dua ra du bdo sém va chian doan TSG chinh x4c.

Theo két qua Biéu dd 3.1. chiing t6i thay rang nong d6 DNA phoi thai
tw do ¢6 xu huéng ting dan theo tudi thai twong ung, két qua nay ciing tuong
tu nhu nghién ctru cia Lo va CS (1998), Chan va CS (2003), Eric Wang (2013)
[231,[33],[143]. Theo Lo va CS (1998) DNA phoi thai tyr do xuét hién véi nong
d6 cao luu hanh trong tuan hoan thai phu, ndng do DNA phéi thai tir do 13 25,4
copy/ml (dao dong 3,3 - 69,4 copy/ml) & giai doan s6m va 292,2 copy/ml (dao
dong 76,9 - 769 copy/ml) ¢ giai doan mudn, DNA phéi thai tu do xudt hién
trong huyét tuong thai phu tir 3 thang dau va néng do ting cung voi tudi thai
(diéu nay co thé duoc giai thich boi su ting dién tich cta rau thai) va ting dot
ngdt vao gan cudi thai ky, dc biét 13 sau tuan thai thir 32 (d6 ¢ thé 1a két qua
clia qué trinh chuan bi sinh n&) va ndng d6 trung binh cta cic manh DNA phdi
thai trong huyét tuong thai phu trong 3 thang giira va 3 thang cudi twong tng
1a 3,4% va 6,2% DNA tong s6 trong huyét trong thai phu [33]. Nhiéu nghién
ctru trude d6 (Smid va CS (1997), Honda va CS (2002)) ciing thiy t6n tai mdi
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lién quan giita s6 lugng DNA phéi thai ty do trong tuan hoan thai phy véi tudi
thai.

Nghién ctru ctia Al Nakib M. va CS (2009) dinh lugng néng d6 DNA
phéi thai tu do ¢ thai phu binh thudng tuan 19 - 28 thai ky 1a 579 copy/ml (169
- 1203 copy/ml) va & tudn > 28 1a 728,5 copy/ml (185 - 1831 copy/ml), ndng
d6 DNA ciing ting dan theo tudi thai [46]. Nghién ctru ctia Wataganara T. va
CS (2004) con chirng minh ndng d6 DNA phéi thai tir do lwu hanh trong tuan
hoan me ting 21% mdi tudn trong quy 1 cia thai ky, nong d6 nay ting lén
nhanh chong quy 3 cua thai phu mang thai binh thuong, theo Chan va CS (2003)
nong d6 DNA phdi thai tu do ting trung binh 29,3% mdi tuan & quy 3 cia thai
ky va c6 mbi twong quan ty 16 thuan giita ndng do DNA phoi thai ti do voi tudi
thai twong mg [23],[144]. Su gia ting ndng do DNA phoi thai tu do c6 lién
quan dén qua trinh cac té bao rau thai chét theo chwong trinh, do stress oxy hoa
tang 1én [139]. Tudi thai ciing 1a mot yéu t6 c6 thé anh huong dén ndng do
DNA phéi thai tyr do lwu hanh trong tudn hoan thai phy, nghién ctru cia Wang
va CS (2013): ndong d6 DNA phoi thai ty do tiang 1én trong sudt thoi ky mang
thai véi muc ting ban dau 13 0,1% mdi tudn tir tudn 10 dén 20, sau d6 ting 1én
1% mdi tuin sau tudn 21 cua thai ky [143]. Theo nghién ctru ciia Taglauer va
CS (2016), ndng d6 DNA phéi thai ty do & bat ky thoi ky mang thai nao cua
thai phu binh thudng c6 phan bd hinh chudng, dat dinh tir 10 dén 20% vao
khoang tudn thtr 10 - 21 cta thai ky [145].

Nhu vay, ching t6i di dinh lugng duoc ndng do ctia DNA phdi thai tu
do qua cac quy cua thai ky & thai phu binh thuong, ndng d6 DNA phéi thai tu

do & nhom thai phy binh thudng c6 xu hudng ting dan theo tudi thai.

4.3.2. Nong dd ciia DNA phdi thai tw do trong huyét twong thai phu tién

san giat
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Chung t6i tién hanh dinh luong DNA phéi thai ti do trong huyét twong

bang k¥ thuit Realtime PCR & nhom thai phu TSG, theo két qua bang 3.14.

noéng d6 DNA phdi thai ty do trung binh ¢ quy 2: 4882,79 copy/ml (khoang dao
dong 1591,45 — 7677,00 copy/ml) va & quy 3: 28701,26 copy/ml (khoang dao
dong 5678,57 — 61666,14 copy/ml), ndng d6 DNA c6 xu huéng ting dan theo

tudi thai tuong tng va ting cao ¢ nhing giai doan cudi cua thai ky (két qua

biéu db 3.2.). Nong 46 DNA phéi thai tw do & nhom thai phu TSG cao gap 14

1an so v6i nhém thai phy binh thudng c6 cling tudi thai tuong tng véi p<0,01

(két qua bang 3.18. va biéu do 3.3.)

D061 chiéu véi nghién clru cua cac tac gia khi dinh lugng nong do DNA

phéi thai ty do Iuu hanh trong huyét trong cta thai phu TSG.

Bang 4.3. Nong do DNA phéi thai tw do ¢ nhém thai phu binh thwong va

nhém thai phu tién san giat

: Nong d6 DNA Nong d6 DNA
Tuan thai | Nhém Nhom
phoi thai phoi thai
Tac gia Marker | trung binh | TSG chirng
trung binh trung binh
(min — max) | (n) (n)
(copy/ml) (copy/ml)

Lo va CS

SRY 32 (27 —41) 20 381 (194-788) 20 76 (54-163)
(1999) [14]
Smid va CS

SRY --(26- 40) 17 256 (59-859) 38 24 (0-138)
(2001) [134]
Swinkles va

781 (503-

CS (2002) | SRY 33 (27-34) 7 1212) 10 128 (96-170)
[135]
Lau va CS 521 (247-

SRY 32 (30-37) 7 10 277 (34-468)
(2002) [136] 3089)
Zhong va CS TSG som 547

SRY 30 (24 —-33) 11 18 106 (47-269)

(2005) [137]

(113 — 7088)
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TSG muon
36 (34 —42) 12 12 125 (38-358)
536 (61-1324)
TSG nhe

Tao H va CS 758 + 357
SRY 33,3-34,3 30 30 319+ 99

(2005) [146] TSG néng

1285 £573
Nghién cuu 30810,99 2196,62
cuachungtéi | SRY (31-35) 17 (5678,57 - 30 (742,98-
2015- 2016 61666,14) 6397,98)

Két qua ctia cac nghién ctru trén déu cho thiy nong d6 DNA phoi thai tu
do luu hanh trong huyét twong thai phu TSG déu tang 1én rat cao va ting gip
tir 4 1an trd 1én so v6i nhom thai phu binh thudng c¢é cing tudi thai twong tng.
Nam 1999, hai nam sau khi phat hién duoc su Iuu hanh cia DNA phoi thai tu
do luu hanh trong tuan hoan thai phu, Lo va CS dinh lugng néng do cua DNA
trong huyét twong thai phu tién san giat di ching minh ring néng do cia né
tang gip 5 1an so v6i thai phu binh thuong [14]. Nhimg két qua nay di duoc
chirng minh béi cac nghién ctru cuia Leung va CS (2001) va Zong XY va CS
(2002), Hahn S. va CS (2011), Seval MM. va CS (2015) ¢ cac thai phu tién san
giat so vai thai phu binh thuong [16],[20],[41],[147]

Theo nghién ciru ciia Zhong XY va CS (2004) dinh luong ndng do DNA
phoi thai ty do & 2 nhém thai phu TSG (nhom 1 - thai phy 1a nguo1 Han di cu
song & noi c¢6 do cao thip va nhom 2 - ngudi Tay Tang sdng & ving nui cao)
két qua cho thay ndong d6 DNA twong ung trong huyét tuong thai phy lan luot
nhu sau: 810 copy/ml (53 - 4910 copy/ml) va 859,54 copy/ml (50,3 — 8547,5
copy/ml). Tac gia cho rang c6 2 nguyén nhan dan t6i ting ndong d6 DNA phoi
thai ty do luu hanh trong huyét twong thai phu tién san giat lién quan dén muc
d6 suy giam tudi mau trong rau thai va mac do nghiém trong cia tién san giat.

Khi tang dang ké cac dong mach xodn 6c ¢ ni€ém mac tir cung cua thai phu s€
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dan t6i nhau thai thiéu méau cuc bd va ton thuong, déng thoi do qua trinh chét
theo chuong trinh do vy lam gia ting sy giai phong DNA phdi thai vao tuan
hoan cua thai phu [38]. Palmer va CS (1999) ciing thdy rang nhiing thai phu
séng & khu vue c6 dd cao 3100m so v4i mit nude bién s& lam thay ddi su can
bang oxy binh thudng, 1am can trd su diéu chinh sinh 1y cia mach mau va ¢
nguy co tién trién tién san giat [148]. Nghién ctru ctia Tao H va CS (2005) ndng
d6 DNA phoi thai tu do & thai phu binh thudng (34,3 tudn) va thai phu tién san
giat (33,3 tuan) két qua nhu sau: nhém binh thudng 319 + 99 copy/ml va tién
san giat nhe 1a 758 £ 357 copy/ml va & thai phu tién san giat nang la: 1285 +
573 copy/ml; c6 su khéc biét gitra cdc nhodm nay vaoi p<0,01 [146]. Nghién clru
ctia Hong Yu va CS (2013) khi dinh luong ndng d6 DNA phéi thai tu do trong
huyét twong 20 thai phu ¢ giai doan sém ctia TSG va 20 thai phy binh thudng,
cac thai phu déu mang thai nam dugc phat hién bdi gen SRY, két qua cho théy
noéng 4o DNA phdi thai & thai phu giai doan sém ctia TSG (logged) (trung vi
3,08 ; dao dong 2,93-3,68) cao hon so voi nhom ching (1,79; dao dong 1,46-
2,53) [78].

O thai phy mang thai binh thuong, ndng 6 DNA phdi thai thap, boi vi
cac té bao chét theo chuong trinh dugc loai bé hi¢u qua nho qua trinh thuc bao.
DNA phéi thai ty do luu théng trong tudn hoan thai phu c6 thoi gian ban hiy
t/2 ngén [36] va hau hét DNA phoi thai tu do dugc loai bdé béi gan, mdt phﬁn
nho do than [14],[140],[141]. Tién san giat 1a tinh trang bénh 1y do thai nghén
gay ra, ddy 13 mot rdi loan nghiém trong thudng biéu hién sau tuan thir 20 cua
thai ky, dugc xac dinh 14 ¢ ting huyét 4p, protein niéu hoic di kém theo phu
va c6 thé kém theo cac triéu chimg 1am sang va can 1am sang khac [1],[571,[2].
Nghién ctru ctia Bianchi DW. va CS (2004) di dwa ra gia thuyét: ndong do DNA
tang 1an dau tién 1a do sy hoai tir ctia rau thai hodc cac té bao chét theo chuong

trinh, con ndng do DNA tang lan thi hai 1a do céc tridu chiing cia tién san giat
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1am réi loan cac chitic ning ctia me kéo theo rdi loan sy bai tiét DNA phoi thai
[19]. Nhu vay, co ché cua sy gia ting ndng d6 DNA phéi thai ty do luu hanh
trong tudn hoan thai phu do 2 kha ning 1a do tang giai phong DNA phdi thai tu
do vio tuan hoan thai phy va/hodc lam giam lugng DNA luu hanh tir méau thai
phu.

Theo gia thuyét cia cac tac gia, ngudn gdc cia DNA phdi thai tu do co
thé ¢6 nguén géc tur thai va/hodc rau thai va tor me. Vi vay, ¢ thai phu TSG,
nong do ctia DNA phdi thai ty do luu hanh trong tuan hoan thai phuy ting cao
c6 lién quan dén ton thuong rau thai [149]. Sy ting cao ctiia ndng 6 DNA phdi
thai tu do luu hanh trong tuan hoan cua nhimg thai phu TSG c6 thé 1a ting qua
mirc cta cac té bao chét theo chuong trinh, do giam hiéu qua ctia qua trinh thuc
bao. Theo gia thuyét cua cac tac gia khi té bao rau thai bi thiéu oxy trong TSG
s& lam tang co ché chét theo chuong trinh va hoai tir té bao rau thai thi s& 1am
bién d6i luong DNA phoi thai ty do trong mau thai phu trude khi c6 cac tridu
ching vé 1am sang va sinh hoa, hay cac dj tat cta thai ciing s& lam bién d6i
néng do DNA som tur giai doan dau cua thai ky. Nhu vay c6 mdt luong 16n té
bao thai dd qua rau thai dang trai qua qué trinh chét thuong quy va su pha hay
ctia chung giai thich cho su hién dién cia DNA phdi thai ty do trong huyét
twong thai phu [19],[139]. Levine RJ. va CS (2004) cho rang cac té bao chét
theo chwong trinh xay ra nhu mot hiéu Gng thir cip dé dap ung véi tinh trang
thiéu oxy cua rau thai va d6 1a can thiét cho su khac biét ciia nhau thai trong ba
thang dau tién cua thai ky va ndng d6 DNA phéi thai ty do kha ning van s& 6n
dinh trong giai doan sém cuia nhém thai phu TSG [7]. Scharfe-Nugent va CS
(2012) cho rang néng d6 DNA phoi thai tu do luu hanh ting trong tudn hoan
ctia thai phu s& lam thuc day qua trinh viém ting 1én va cac bién ching cua n6
1a TSG, dé non, thai kém phét trién hay thai chét luvu. O nhiing thai phu ma c6
nong d6 DNA phai thai tu do tang cao tir tudn 11 - 14 cua thai ky thi nhiing thai
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phu nay tién trién thanh TSG hodc thai cham phat trién trong tir cung va xdy ra
trude tuan thir 35 cua thai ky [49]. C6 kha niang 13 ndng d6 cao ctia DNA phoi
thai tu do luu thong trong tudn hoan thai phy nhu mét tin hiéu nguy hiém cho
ngudi me do cac té bao cua thai nhi dang chét dan, dan dén tinh trang viém
hodc thai nhi tr vong.

RNA phéi thai ty do \ 7//2(/ DNA phéi thai tg do
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Hinh 4.1. DNA phoi thai tu do kich hoat qua trinh viém
thong qua thu thé TLR-9 [150]

Ngoai ra, sy gia ting ndng d6 DNA phoi thai ty do con lién quan dén vai
trd ciia gan va than. O thai phu TSG c6 nhiing thay doi bénh 1y lién quan dén
gan va than, nhiéu kha ning cic qua trinh nay c6 thé lam giam kha ning cta
cac co quan nay dé loai bdo DNA khoi luu thong. Theo nghién ctru ctia Zhong
XY. va CS (2001), Swinkles va CS (2002) ndng do DNA phoi thai tu do ting
cao gap 3.5 - 4 lan & thai phu TSG c6 hoi ching HELLP so véi thai phu tién
san giat khong kém hoi ching HELLP va tang gap 10 lan so v6i nhém ching
[135],[149]. Hoi chimg HELLP 1a mot bién thé ning ciia TSG bao gdm cac

triéu chirng tan huyét - ting men gan - giam tiéu cau, c6 dac di€ém la ton thuong
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mo 16n (hoai tir té bao va tan mau), didu ndy ung ho gia thuyét cho rang hoai tir
té bao c6 thé 1am ting ndng d6 DNA phi thai ty do luu hanh trong tuan hoan
thai phu tién san giat; dong thdi DNA phoi thai tir do luu hanh trong tuin hoan
thai phu tang cao c6 li€n quan dén muc do nang cua bénh.

K¥ thuat Realtime PCR cho phép dinh lugng mét cach chinh xac nong
do cua DNA phoi thai ty do luu hanh trong tuan hoan thai phu, tur d6 du doan
tinh trang cua thai nhi hay cac bién chimg thai ky lién quan dén viéc phat hién
su khac biét vé& ndng d6 DNA phoi thai tu do cta thai nhi d6 so véi thai binh
thudng. Nghién ctru cta cic tac gia khac cling da cho thdy ndng do DNA phoi
thai tu do luu hanh trong tuan hoan thai phu ting mot cach cé y nghia trong
TSG, thai I¢ch boi NST 21, ...

Leung va CS (2001) khi nghién ctru 18 thai phu ¢ tuan thai trung binh
1a 17 tudn (dao dong tur 11 - 22 tuﬁn) dugc dinh lugng néng do DNA phoi thai
trude khi c6 triéu chimg cua TSG 1a 42 copy/ml (dao dong 36 - 2375 copy/ml)
trong khi d6 & nhém chtng (33 thai phu) ndng ¢6 DNA phoi thai trong tng 13
22 copy/ml (dao dong tur 4,2 - 300 copy/ml) [16], Zhong va CS (2004) dinh
lugng dugc néng do DNA phoi thai trude khi ¢o triéu ching cua TSG la 423
copy/ml (dao dong 97 - 1642 copy/ml), nhém ching: 129 copy/ml (dao dong
tir 31 - 318 copy/ml) [38]. Levine RJ va CS (2004) chimg minh ndng d6 cua
DNA phéi thai tu do ting 1én gip 2-3 1an & thai phu TSG va tang 3 tudn trudc
khi khoi phat cac triéu chimg 1am sang ctia TSG [7]. Papantoniou N. va CS
(2013) d chimg minh ¢ nhitng thai phu tudn thai 11 - 13 ¢6 ndng 46 DNA phdi
thai tu do trong huyét twong tang cao so v4i thai phu binh thuong va nhimng thai
phu nay sau do tién trién thanh TSG, chinh vi vay, dinh lugng DNA phoi thai
tir do trong huyét twong thai phu c6 gia tri du bdo sdm nhitng thai phy c6 nguy
co tién trién TSG [151]. Nam 2004, Bianchi va CS phét hién thiy ndng 6 DNA

phéi thai tu do trong cac mau huyét thanh ting 1én mot cach co y nghia lan dau
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tién tr tuan thai thir 17 va lan tht hai vao thoi diém 3 tudn trudc khi c6 trigu
ching 1am sang cua TSG. Téc gia dua ra gia thuyét ring: nong do DNA ting
14an dau tién 1a do su hoai tir cia rau thai hodc céc té bao chét theo chuong trinh,
con ndng d6 DNA ting lan thir hai 13 do céc triéu ching ctiia TSG 1am rdi loan
cac chire ning cua me kéo theo rdi loan su bai tiét DNA phoi thai [19]. Theo
nghién ctru tong quan ctia Martin A va CS (2014) cho thiy & 13 nghién ciru thi
11 nghién ctru da chimg minh ¢ nhiing thai phu ¢6 ndong d6 DNA phoi thai tu
do ting cao, thai phu sau d6 da phat trién TSG, ngoai ra, két qua ctia bon nghién
ctru dd chimg minh thidy ndng 46 DNA phdi thai ting cao dang ké trudc khi
khoi phat TSG [6].

Trai nguoc véi cac két qua cta nghién ctu trén, trong nim 2007,
Crowley va CS khong c6 sy khac biét vé ndng d6 ctia DNA phoi thai tu do luu
hanh trong tuan hoan giita nhom thai phy binh thudng va thai phu TSG khi tién
hanh dinh lwong DNA phdi thai tu do véi cdp moi ciia gen SRY & thoi diém
trude 20 tuan [152]. Két qua nay ciing tuong ty nhu trong mot sé nghién ctru
khac chtng minh rang ndng d6 DNA phoi thai tu do luu hanh trong tuan hoan
thai phu khong bi thay doi dang ké giita nhom thai phu binh thuong va thai phy
TSG [153],[154].

Nhu vay, ¢ su khac biét vé két qua cua cac nghién ctru khi dinh luong
noéng do DNA phéi thai tu do luu hanh trong huyét twong thai phy, diéu nay c6
thé do su khac nhau vé tinh trang tuan hoan rau thai, tuan thai, hay sir dung cac
phuong phap chiét tach va dinh luong DNA khéc nhau, ... Nhung phan 16n cac
nghién ctru déu chimg minh ring ndong d6 DNA phéi thai tu do luu hanh trong
tuan hoan thai phy ting cao trudc khi c¢6 cac tridu ching 1am sang cua TSG va
tang theo tudi thai. Nong do ciia DNA phdi thai ty do ting cao & thai phu TSG
c6 lién quan dén ton thuong rau thai va ndng d6 DNA phai thai ty do ting cao

trude khi c6 cac triéu ching lam sang cua TSG di€u nay chi ra rang & thai phu
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TSG c6 ton thuong rau thai xay ra truéce khi cé céc triéu chimg 1am sang cta
TSG, diéu nay tng ho gia thuyét vé co ché bénh sinh cia TSG duoc tin rang
phat trién qua 2 giai doan: (1) giam tuéi mau rau thai (dugc coi nhu nguyén
nhan gbc 1&), (2) dan téi hoi ching da hé thong ctia me [67].

Vé d6 tin cay cua két qua: chung toi stir dung quy trinh chiét tich DNA,
luong huyét twong ban du cia thai phu TSG dung cho chiét tach DNA, luong
DNA phéi thai tu do sau chiét tach da duogc sir dung dé khuéch dai va cac quy
trinh khuéch dai cua Realtime PCR dé dinh lugng DNA phoi thai ty do sau
chiét tach twong ty nhu quy trinh cta Lo va CS (1998) va cuia cac tac gia trén,
diéu nay dong nghia voi do nhay ciia Realtime PCR 1a twong duong nhau & cac
nghién ctru.

Két qua vé ndng dd6 DNA phéi thai tir do trong huyét twong thai phu TSG
& nghién ctru ctia chiing t0i c¢6 su khac biét so véi cac nghién ctu khéc, diéu
nay cé thé giai thich nhu sau:

- Do su khac nhau vé d6i tuong nghién ciru: thai phu TSG trong nghién
ctru ctia chiing toi 12 ngudi Viét Nam, theo két qua nghién ciru cac tac gia khac
cling thdy rang thai phu & cac khu vuc dia 1y khac nhau, diéu kién vé dia du
khac nhau, ché d6 dinh dudng khac nhau, kich thudc banh rau khic nhau s&
1am anh hudng t6i ndng 46 DNA phoi thai ty do lwu hanh trong huyét tuong
thai phu.

Chinh su khac biét ndy doi hoi can phai xdy dung gia tri tham chiéu vé
DNA phoi thai tu do cho thai phu Viét Nam binh thuong qua cac giai doan tudi
thai trong thai ky, su thay doi vé ndng do DNA phoi thai ty do & thai phu TSG
so v6i thai phu binh thudng nhu thé nao. Pidu ndy rit ¢ ¥ nghia trong viéc
danh gia xét nghiém nham dua ra chan doan TSG chinh xac.

Nghién ciru vé su thay doi cia ndng d6 DNA phéi thai tu do ¢ thoi diém

trudc va sau khi sinh, Tao H va CS (2005) dinh luong néng do DNA phoi thai
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tir do trong huyét tuong cta 30 thai phu binh thudng (34,3 tudn) va 30 thai phu
tién san giat (33,3 tuan), & quy 3 cua thai ky va 3 thoi diém: 1 gio, 3 gid va 6
gid sau khi thai phu sinh con. Két qua twong tung nhu sau: ¢ thai phu binh
thudng ndong d6 DNA phdi thai tw do: 319 + 99 copy/ml; 139 + 45 copy/ml; 76
+ 31 copy/ml va 44 + 13 copy/ml; & thai phy tién san giat nhe néng do DNA
phoi thai tu do: 758 £ 357 copy/ml; 102 £ 42 copy/ml; 57 = 25 copy/ml va 36
+ 12 copy/ml va ¢ thai phu tién san giat nang néng do DNA phoi thai tu do:
1285 + 573 copy/ml; 209 + 51 copy/ml; 97 + 40 copy/ml va 52 + 17 copy/ml
va c6 su khac biét giita cac nhom nay véi p<0,01 [146]. Piéu d6 cho thiy nong
do DNA phoi thai tang cao & cac thai phu TSG so voi thai phy binh thuong,
dong thoi nong do DNA phoi thai s& giam dan sau khi sinh ¢ ca thai phu binh
thuong va thai phu TSG.

Nguédn gbc ctia DNA phdi thai tu do trong tuin hoan me 14 tir rau thai,
mot ngoai 18 1 ¢6 ngudn gdc tir cac té bao thai co nhan trong tudn hoan me va
c¢6 kha nang tir chinh thai thong qua trao ddi truc tiép. Tdc do giai phong DNA
phéi thai ty do vao tuan hoan thai phu sau khi sinh xay ra hai giai doan véi co
ché dong hoc khac nhau: giai doan ban dau nhanh véi thoi gian ban huy t/2
khoang 1h, trong khi giai doan cham v&i thot gian ban huy t/2 khoang 13h, tuy
nhién sau sinh 1-2 ngay cling khong phat hién dugc DNA phoi thai [36]. Do
d6, voi gia thuyét khong co nhitng thay ddi dot ngot sy thai trir DNA phoi thai
tudn hoan do qua trinh chuyén da va dé, cac tac gia tinh toan rang dé duy tri
tinh trang 6n dinh, DNA phéi thai c6 thé duoc giai phong tiép tuc vao tudn hoan
thai phu voi toe do trung binh 2,24— 104 ban copy/phut. Vi tée do giai phong
va thai trir nhanh chéng, s6 lugng DNA phéi thai dd cung cdp mot buc tranh
toan canh va chi tiét theo thoi gian vé sy san xudt va thai trir DNA phoi thai, vi
vay sé& c6 ich cho giam sat nhimg trudong hop thai nghén bénh 1y. Nhu vy, ndng

d6 DNA phoi thai ty do 1a mot ddu an sinh hoc nhiéu tiém ning va khi co su
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tang ndong do c6 lién quan dén cac giai doan cua qua trinh thai nghén va ting
cao trudce khi ¢o tri¢u chiing 1am sang cua TSG nén c6 gid tri dy dodn sém TSG
[78],[155].

Céc triéu chimg 1am sang va can 1am sang: tudi thai phu, triéu chimg
pht, protein niéu, huyét ap tAm thu, huyét ap tam truong, sé luong tiéu cau,
acid uric va DNA phéi thai tu do déu 13 hau qua cua stress oxy héa va qu4 trinh
viém trong TSG. Két qua bang 3.15, bang 3.16 va bang 3.17 cho thiy & thai
phu TSG: co mébi lién quan ty 1€ thuan gitra yéu td tudi thai, HATT, phu, protein
niéu va acid uric v6i nong do DNA phdi thai ty do. Cu thé: tudi thai, HATT,
phu, protein niéu va acid uric cang cao thi ndng do DNA cang cao, mdi lién
quan c6 y nghia théng ké vdi p<0,05. Két qua nay hoan toan phi hop véi nghién
ctru Finning va CS (2002) va ciia cac tac gia khac rang nong 6 DNA phéi thai
khong chi phu thudc vao tudi me ma con ting dan theo tudi thai va ting cao lic
chuyén da dé [156]. Nghién ctru ciia Kim SY. va CS (2016), Kumar N. va CS
(2018) da chtimg minh ndng d6 DNA phéi thai ty do ting trong huyét twong
thai phu c6 gia tri du bdo som réi loan ting huyét ap cua thai ky [157],[158].

Hién tugng tang ndong d6 DNA phdi thai tur do va cac té bao thai trong
vong tuan hoan thai phu ¢ céc thai phu TSG van dang dugc cac nha khoa hoc
tiép tuc nghién ctru dé img dung chung vao chan doan trong tuwong lai gan. Tuy
nhién, phan 16n két qua cac nghién ciru thy rang nong d6 DNA phdi thai ting
cao trudce khi c6 cac triéu chiing 1am sang cuia TSG, vi vay, nhitng nghién ctru
nay goi ¥ kha nang tng dung k¥ thuat dinh lugng DNA phoi thai ti do dé sang
loc va phat hién céc thai phu c6 nguy co b1 TSG, it nhét 1a d6i véi nhiing trudong
hop TSG ning va & giai doan sém cia bénh. Cac co ché lién quan phtic tap hon
s0 vOi cac gia thuyét ban dau vé mbi lién quan gitta ndng do DNA phéi thai tu
do va TSG, day 1a sy két hop phuc tap gitra qua trinh chét theo chuong trinh,

suy gidm tudi mau nhau thai va qua trinh viém. Nhu vay, dinh lugng dugc nong
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do DNA phoi thai ty do c6 gié tr1 du bao sdm TSG. Ching t61 chi méi1 ghi nhan
dugc mbi lién quan gitra cac triéu ching 1am sang va can 1am sang cua TSG
v6i nong do DNA phéi thai tyr do Ivu hanh trong huyét twong thai phu TSG,
han ché trong nghién ciru ndy cua chung t6i 1a khong theo ddi doc theo timg ca
nhan thai phu vé ndng 46 DNA phoi thai tu do luu hanh trong huyét tuong qua
cac quy cua thai ky va theo ddi dugc su thay doi vé ndng d6 cia DNA phi thai
tir do trudc khi ¢6 céc triéu chimg ctia TSG & cac thai phu tién trién thanh TSG,
theo Chan va CS (2003) ndong d6 DNA phéi thai tu do thay d6i phai so sanh véi
gia tri cia moi ca nhan & moi lan dinh lugng [23].

Vi sy hiéu biét hién tai vé co ché bénh sinh ctua TSG cho théy TSG co
thé 12 mot tap hop cia cac hoi ching véi sy két hop ciia nhiéu yéu té tham gia
va dan toi nhidu hau qua [159]. Tién san giat voi cac hoi ching khong dong
nhit cting voi co ché bénh sinh phirc tap ctia né [160], 1 han ché cho viéc st
dung mot yéu t6 nguy co trén 14m sang hoic mot dau 4n sinh hoc trong thai ky
dé du bao sém, dé phan biét thai phu binh thuong va thai phu tién trién TSG.
Gia tr1 du bao som TSG duoc chép nhan rong rai dya trén cach tiép can da tham
s6 vi khong c6 xét nghiém sang loc duy nhét cung cap mot danh gia rai ro hop
Iy [161]. C6 mot s6 déu 4n 6 gid tri cho TSG va c6 db tin cdy cao giup cac bac
sT 1am sang trong viéc dy doan TSG & nhirng thang dau. Viéc phat hién ra thir
nghiém DNA phdi thai tu do luu hanh trong huyét twong cua thai phy s& cach
mang hoa cach tiép can hién tai dé sang loc di boi [162]. Néng do DNA phoi
thai tu do dugc tang 1€n rd rang trude khi khéi phat triéu chimg 1am sang cua
cac bién ching lién quan dén thai nhu TSG, IUGR, dé non, tién dao cua rau
thai va chimg nén nghén [163]. Do d6, cin c6 cac nghién ctru cac ddu 4n sinh
hoc chuyén sau hon, quy mé 16n, nghién ctru & nhiéu trung tim, nghién ctru

trén cac ddi tugng thai phu c6 nguy co & cac qudc gia, lanh thd khac nhau dé
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du bdo sém tién san giat vl muc tieu dé dé xuat sy két hop cua cac dau an sinh

hoc nay thanh cac xét nghiém thuong quy.
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KET LUAN

1. Hoan chinh va xiy dung dwoc dwong chuin cia Ky thuit Realtime
PCR dé dinh lwong DNA phéi thai tu do lvu hanh trong huyét twong thai
phu.

- Chon doan trinh tu can quan tdm cua gen SRY

- Nhén ban plasmid va kiém tra trinh ty gen dich.

- Thyc hién PCR 16ng v&i cdp mdi ddc hiéu dé kiém tra phat hién DNA
phoi thai tu do dac hi¢u.

- Kiém tra trinh tu mdi va probe duoc thiét ké cho Realtime PCR; ti uu
hoa phan tmg PCR véi cdp mdi ciia Realtime PCR trén mau chuén.

- T6i uu hoa phan ting Realtime PCR trén mau chuan.

- Xay dung dudng chuin trong phan tng Realtime PCR
2. Pinh lwong ndng do DNA phdi thai tw do lwu hanh trong huyét twong
thai phu.
Néng dé DNA trung binh ¢ nhém thai phy binh thuong.

Quy 1: 574,79 copy/ml (dao dong 60,55 - 1698,52 copy/ml).

Quy 2: 1587,11 copy/ml (dao dong 248,31 - 4838,92 copy/ml).

Quy 3: 2196,62 copy/ml (dao dong 742,98 - 6397,98 copy/ml).

Nong d6 DNA phdi thai ty do luu hanh trong huyét twong thai phu c6 xu
huéng ting dan theo tudi thai twong tmg.
Néng do DNA trung binh ¢ nhém thai phy tién san gidt.

Quy 2: 4882,79 copy/ml (dao dong 1591,45 - 7677,00 copy/ml).

Quy 3: 28701,26 copy/ml (dao dong 5678,57 - 61666,14 copy/ml).

Nong d6 DNA phdi thai ty do luu hanh trong huyét twong thai phu c6 xu
huéng ting dan theo tudi thai va ting cao gip 14 lan so v6i nhoém thai phu binh

thuong co cung tudi thai twong tmg véi p < 0,01.
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KIEN NGHI

Qua nghién ctru dé tai, chiing t6i c6 kién nghi sau:

DNA phoi thai tu do 1a d4u 4n sinh hoc, dinh lugng dugc DNA phdi thai
c6 gia tri du bao sém, chan doan va theo ddi tién san giat bang k¥ thuat khong
xam lan. Tuy nhién, nghién ctru v&i sé mau con it can nhiing nghién ciu véi
¢ mau 16n hon va theo ddi doc theo tung bénh nhan dé c6 thé xac dinh duoc
gia tri tham chiéu cho thai phu Viét Nam va tmg dung trong chin doan trudc
sinh khong xam 1an giup dy béo sém tién san giat. Gop phan nang cao chim
soc strc khoe ba me va tré so sinh, nang cao chét lugng cudc séng va giam thiéu

chi phi bénh tat cho xa hoi.
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LOI CAM ON

Pé hoan thanh luan an nghién ciru sinh ciia minh, t6i xin bay to 1ong kinh
trong va biét on sau sic toi:

- PGS.TS Nguyén Thanh Thiy - Pho truéng B6 mén Sinh 1y bénh -
Mién dich Truong Pai hoc Y Ha Noi

- PSG.TS Nguyén Pire Hinh - Hiéu trudng, Pho trudng B mon Phu
San - Truong Pai hoc Y Ha Noi1

Hai ngudi Thay da truc tiép huéng dan, diu dat, dong vién, gitp d& va
tao moi diéu kién thuén lgi cho toi trong sudt qué trinh hoc tp va nghién clru
dé hoan thanh Lu4n an nay.

- PGS.TS Nguyén Duy Anh - Giam ddc Bénh vién Phy San Ha Néi, Pho
truong Bo mon Phu Sén, chi nhiém dé tai "Nghién ctru két hop siéu am va dinh
luong DNA phdi thai tmg dung trong du bio sém tién san giat" di cé nhicu ¥
kién quy bau va tao moi diéu kién thudn loi dé t6i c6 thé hoan thanh Luan an.

- Thay, C6 Chu tich Hoi dong, cac Thay, Co trong Hoi dong chdm luan
an da c6 nhiéu ¥ kién quy bau giup t6i hoan thién Luén an.

Trong qua trinh hoc tap va nghién ctru dé hoan thanh luan an, to61 da nhan
duogc rat nhiéu su giup d&, dong gop v kién quy bau ctia Nha Truong, Pon vi
cong tac, cac Thay, C, ban be, dong nghiép va gia dinh. Téi xin trin trong cam
on:

- Ban gidm hi¢u Truong Dai hoc Dugc Ha Noi, Ban Giam hi¢u Truong
Pai hoc Y Ha Noi di tao moi diéu kién gitp do to61 hoan thanh Luan an nay.

- PGS.TS Pham Ding Khoa, nguyén Truéng bd mén Sinh 1y bénh - Mién
dich Truong Pai hoc Y Ha Noi1, nguoi Thﬁy da ung hg, danh cho t61 nhiéu thuan
lg1 trong qua trinh hoc tap tai B mon.

- ThS. H6 Quang Huy, gido vu Sau dai hoc BO mén Sinh 1y bénh - Mién
dich Truong Pai hoc Y Ha Noi da hét stre nhiét tinh, c6 trach nhi€ém va tao moi

diéu kién thuan loi dé t61 hoan thanh Luan an.



- TS. Nguyén Thi Thudng - Vién Vé sinh dich t& Trung wong va TS. Lé
Ngoc Anh - Truong Pai hoc Y Ha N1 da giup do va co nhiéu y kién quy bau
gitp to1 hoan thién Ludn an.

- ThS. Nguyén Thi Hién - Truéng BO mon Y hoc co s& Truong Dai hoc
Duogc Ha Noi1 da gitp do, tao diéu kién thuan loi cho toi trong subt qua trinh
hoc tap va cong tac.

- Ban chii nhiém, cac Thay, C6 va anh chi trong Bo mon Sinh 1y bénh -
Mién dich Truong Pai hoc Y Ha No6i, Phong Pao tao Sau dai hoc Truong Pai
hoc Y Ha N¢1, BO mon Y hoc co s¢ Truong Pai hoc Dugc Ha N1, Trung tam
chan doan trudc sinh Bénh vién Phu San Ha No¢i1, Khoa kham bénh va Khoa
San bénh Bénh vién Phu san Trung wong, Phong kham Van Phtc da dong vién
va tao moi diéu kién cho t6i hoan thanh Luan 4n.

CN. Nguyén Minh Huyén, KTV. P& Thi Huong B4 mén Sinh 1y bénh -
Mién dich Truong Pai hoc Y Ha No6i da tham gia thyc hién ky thuat va giop 4o
t6i trong thoi gian thyc hién dé tai nghién ctru tai B mon.

T6i xin duge giri 101 cam on t&i cac thai phu da dong ¥ tham gia nghién
ctru dé t6i ¢ s6 lidu trong luan an nay.

T6i ciing xin chan thanh cam on ban be, dong nghiép da ting ho t6i trong
sudt qua trinh hoc tip va nghién ciru.

Sau clng, toi xin cam on bd me, chdng, cac con va nhitng nguoi than
trong gia dinh da hét 1ong ting ho, dong vién tdi trong sudt qua trinh hoc tap va

1a ngudn dong lyc gitp toi vugt qua nhitng kho khin dé hoan thanh Luan én.

Ha N¢i, thang 5 nam 2018

Nguyén Thi Phwong Lan



LOI CAM POAN

T6i 1a Nguyén Thi Phuong Lan, nghién ctru sinh khoa 29 Truong Pai hoc Y
Ha Noi, chuyén nganh Di tmg - Mién dich, xin cam doan:

1. Day la luan an do ban than to61 truc tiép thuc hién dudi su huéng dan
cua PGS.TS Nguyén Thanh Thiy - B mon Sinh 1y bénh - Mién dich va
PGS.TS Nguyén Duc Hinh - BO m6n Phu San Truong Dai hoc Y Ha Noi.

2. Cong trinh nay khong tring lip voi bat ky nghién ctru nao khac da
dugc cong bd tai Viét Nam.

3. Cac s6 liéu va thong tin trong nghién ctru 14 hoan toan chinh xéc, trung
thuc va khach quan, da dugc xac nhan va chép thuan cua co s& noi nghién ctru.

T6i xin hoan toan chiu trach nhiém trudc phap luat vé nhimg cam két nay.

Ha Noi, ngay 30 thang 5 nam 2018

Nguoi viét cam doan

Nguyén Thi Phuong Lan
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