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PAT VAN PE
B4t thuong sinh san (BTSS) bao gdm cac tinh trang ¢ anh huong khdng
tét dén viéc sinh ra mot dira tré khoe manh. Theo huéng dan québc gia vé cac
dich vu chiam séc stc khoe sinh san thi cac bat thuong sinh san bao gdm cac
bat thuong vé thai nghén, chuyén da va sinh dé.! Cé rat nhiéu nguyén nhan
gay bat thudng sinh san nhu: do rdi loan vat chat di truyén, do cé4c tac nhan
vat ly, hoa hoc, sinh hoc tac dong tir méi truong, do co thé bé me.... 23 trong
d6 nguyén nhan do réi loan vat chat di truyén van la phic tap va kho xac
dinh nhat.*
Céc bat thuong sinh san gay ra nhiéu hau qua nang né cho stc khoe, tam
Iy nguoi me, cho gia dinh va cho ca xa hdi. Do d6 viéc tim ra nguyén nhan,
cach phong tranh va khac phuc céc bat thuong sinh san néi trén luén 1a van dé
duoc quan tam, nghién ciru. Co ché gay bat thuong sinh san phy thudc vao cac
nguyén nhan nhu: cac nguyén nhan tir phéi hoic thai thuong do réi loan vé vat
chat di truyén, cac nguy@n nhan tir me thuong ¢ co ché nhu: roi loan noi tiét >
7. co ché mién dich® hay co ché huyét khdi lam tic mach mau nudi dudng
thai.®1® Céc yéu t6 lién quan dén co ché huyét khoi da dugc biét dén nhu ting
nong do homocystein (Hey) huyét thanh hay mot sb yéu té di truyén bao gom
su thiéu hut antithrombin, protein C va protein S, cac yéu té dot bién gen V
Leiden, yéu té 11 (G20210A) hoic gen MTHFR. 10

Gen Methylene Tetra Hydro Folate Reductase (MTHFR) [a mot gen nam &
viing 36.3 trén nhanh ngin nhidm sac thé s6 1. Pa hinh gen MTHFR thuong xay
ra tai hai vi tri 677 va 1298.1 Trong mét s6 nghién ciru quan thé nguoi da trang,
tan suat ctia da hinh di hop tir 677CT thudng xay ra & khoang 35% dan sb, da hinh
dong hop tar 677TT la khoang 5-10% dan s. Pa hinh dong hop tir ciia 1298CC
xay ra & 9% dan 6.2 Gen MTHFR san xuat enzym MTHFR xuc tac qua trinh
chuyén hoa Hey thanh methionin. Enzym nay c6 tac dung xuc tac chuyén 5,10-



methylene THF thanh 5-methyl THF. 5-methyl THF hoat dong nhu chét trung
gian dé chuyén homocystein thanh methionin.'® Vi vay, khi gen MTHFR bi
bién d6i, homocystein khong dugc chuyén hda dan dén nong do ting cao trong
méu. Nong d6 homocystein ting cao trong mau dugc xem la nguyén nhan gay
xo vira, hep 10ng ddng mach, gay tic mach, huyét khéi, ting hinh thanh cuc
mau dong.* Viéc ting hinh thanh huyét khdi xay ra & vi mach tiép néi gitra
nhau thai va thanh tir cung s& gay bat thuong thai san nhu sy thai, thai chét luu.
Bén canh d6, ndng d6 homocystein tang cao c6 thé duoc han ché boi vai tro cua
folat.'® Nong do cao folat dan toi viéc tang ai luc voi cofactor FAD,' ngin
ngira chung ting homocystein. Folat 1a mot loai vitamin can thiét dé hinh thanh
nén té bao mai va con gidp cho su phan chia té bao,*” vi vay thiéu folat thuong
lien quan v&i cac bat thuong cau tric trong qué trinh phaét trién phoi thai.

Tt nhitng nghién ctru dinh huéng vé vai trd cia gen MTHFR lién quan
dén ndng do homocystein va folat, cau hoi dit ra 1a ndng dd homocystein, folat
huyét thanh va da hinh gen MTHFR trong co thé me ¢6 lién quan dén nguy co
bat thuong sinh san va di tat bam sinh hay khong? Cau tra 10i & rat c6 y nghia
trong: dy doan nguyén nhan bat thuong sinh san nhu say thai, thai chét luu, thai
di tat 6ng than kinh; trong viéc diéu tri chung ting dong méau gay bat thuong
thai san; va trong du phong nguy co bat thudng thai san.

Véi nhimng ly do va loi ich cua cac xét nghiém gen MTHFR, folat va
homocystein, dé tai: “Nghién cwu méi lién quan giira nong dd folat,
homocystein huyét thanh va mét sé6 da hinh gen MTHFR & phu nir c6 bat
thwong sinh san” duoc thuc hién véi muc tiéu:

1. Xac dinh néng dé homocystein, folat huyét thanh va da hinh gen
MTHFR ¢ phu ni ¢6 tién si thai chét lueu tdi dién.
2. Pdanh gid mei lién quan giira nong dé homocystein, folat huyét thanh va
tinh da hinh gen MTHFR trong dw bdo nguy co thai chét luu.

Chuong 1



TONG QUAN

1.1. Tong quan vé bat thwong sinh san

Bét thuong sinh san bao gém v sinh va bat thuong thai san. Bat
thuong thai san thuong biéu hién & cac dang bénh 1y nhu say thai sém hoic
say thai muon, thai chét luu, thai triing, chira ngoai ta cung, thai cham phéat
trién trong tir cung, dé non, so sinh nhe can, thai gia thang, di tat bam sinh,
chét so sinh, ...18
1.1.1. Vo sinh

Dinh nghia: V6 sinh 12 bénh cta hé théng sinh duc nam hoaic nit dugc xac
dinh 1a khong dat dugc muc dich mang thai sau 12 thang quan hé tinh duc
thuong xuyén khong dugc bao vé.?

V6 sinh nam chiém khoang 20% cac cip vo chong vo sinh. Tham do céac
nguy@n nhan v sinh & nam gidi ciing rat han ché, xét nghiém tinh dich d6 gan
nhu 13 thim do duy nhat dé danh gia kha niang sinh san cua nam gii.?°

V6 sinh nit duoc chia lam 2 nhom: nguyén phat va thir phat: %

- V6 sinh nguyén phét (vo sinh 1): hai v chong chua bao gio ¢d thai, mac di
da song véi nhau trén mot nam va khdng dung bién phép tranh thai nao.

- V6 sinh thir phét (vo sinh 11): hai vo chong trude kia da c6 con hodc da
c6 thai, nhung sau d6 khong thé c6 thai lai mic du dang séng véi nhau trén mot
nam va khong dung bi¢n phép tranh thai nao.

1.1.2. C4c bdt thwong thai sdn
1.1.1.1. Sdy thai

C6 nhiéu quan niém vé say thai khac nhau tiy theo timg nudéc, chu yéu
kh&c nhau vé quy dinh ddi véi thoi gian mang thai. Theo T6 chuc Y té thé gidi
(TCYTTG), say thai la hién tugng két thic qua trinh thai nghén mot cach tu

nhién trude khi thai nhi dat téi do tudi ¢ thé séng bén ngoai tir cung; do 1a sy



truc xuat hoic téng ra cua phdi thai hoac thai nhi cé trong lugng < 500 gam
(twong tng Vi tudi thai < 22 tuan).* Theo hudng dan cua Bo Y té vé céc dich vu
cham soc sic khoe sinh san cua Viét Nam, say thai 14 truong hop thai va rau bi
téng ra khoi budng tir cung trudc 22 tuan (ké tir ngay dau caa ky kinh cudi)t va
huéng dan chan doan va diéu tri cc bénh san phu khoa, say thai 1a hién twong két
thiic thai nghén trudc khi thai ¢ thé song dugc. Vi khai niém nay, say thai dugc
dinh nghia 1a truong hop thai bi téng ra khoi budng tir cung trude 22 tuan hay can
nang cua thai dudi 5009.2 Nhu vay, doi voi thoi gian mang thai, Viét Nam ap
dung dinh nghia cia TCYTTG.

Sy thai duoc chia ra c4c thé 1am sang nhu sau:%

- Say thai hoan toan: nguoi bénh c6 dau hiéu ciia 6 thai va da say hoan
toan ra ngoai. Siéu am budng tar cung sach.

- Say thai khéng hoan toan: ngudi bénh ¢ dau hiéu cia cé thai va dang
say thai. Sau khi thay thai ra rdi van con dau bung, con ra mau kéo dai. Kham
co tir cung md va tir cung con to. Siéu am ¢ hinh anh Am vang khong dong
nhat trong budng tir cung.

- Say thai da chét: ngudi bénh c6 dau hiéu caa c6 thai. C6 dau hiéu cua
thai chét luu: giam nghén, ra mau den kéo dai, kham thay tir cung nhé hon tudi
thai, siéu am thay hinh anh tGi 6i méo mo6 khong c6 am vang phéi hay c6 phoi
thai nhung khong thay hoat dong cua tim thai. C6 dau hiéu cua doa say thai,
dang say thai, sy thai hoan toan hay khéng hoan toan.

- Say thai lién tiép: 1 hién twong co tir 2 1an say thai lién tuc tr [8n, thai
nhi bi tong xuat khoi budng tir cung truéc 22 tuan. Nguy co thay doi tly theo
s6 1an say thai, da ting sinh con con sdng va cé con bi di tat hay khéng.
1.1.1.2. Thai chét luu

C6 nhiéu quan niém vé thai chét lvu khac nhau tury theo timg nudc, chu
yéu khéac nhau vé quy dinh ddi véi thoi gian mang thai va trong luong thai.

Theo TCYTTG, thai chét luu 1a thai chét trude khi bj dua ra hoan toan



khoi nguoi me khdng phan biét thoi gian mang thai.?* Ba tiéu chuan dé chan
doan thai chét luu 1a: trong luong thai, tudi thai va chiéu dai co thé thai.
TCYTTG ciing chia 1am 2 nhom: thai chét luu som bao gom: trong luong thai
t6i thiéu 500 gam, tudi thai > 22 tuan va chiéu dai thai do tir dinh dau dén got
chan it nhat 25 cm.2® Thai chét luu muon c6 trong luong > 1000 gam hodc >
28 tuan tudi va chiéu dai co thé > 35cm.?

Theo Nguyén Puc Hinh va cong sy nim 2013%* va theo huéng dan cua
Bo Y té vé viéc chan doan va diéu tri cac bénh san phu khoa, thai chét luu trong
tr cung 14 tat ca cac trudng hop thai bi chét ma luu trong budng tir cung trén
48 gi6.1° Vi cac muyc dich so sanh va kha ning chim sdc so sinh, cic dinh nghia
c6 tinh phép Iy vé thai chét luu ¢ cac qudc gia rat khac nhau, thudng yéu cau
ghi nhan truong hop thai chét luu & mot s6 do tudi thai nao do (12, 16, 20, 22,
24, 26 hoac 28 tuan) va can ning (350, 400, 500, hoic 1000 gam). Ngay ca &
mét nudc, Vi du & cac cac tiéu bang Hoa Ky c6 nhiéu dinh nghia thai chét luu
khéc nhau trén co so két hop gitra tudi thai va trong luong thai. Hau hét cac tiéu
bang béo c4o thai chét luu quy dinh tir tuan tht 20 va trong luong tir 350 tro
Ién, tuy nhién mot so tiéu bang bao céo thai chét luu & tat ca cac thoi ki mang
thai.25,26

Bdng 1.1. Quy dinh vé thai chét liu 6 mét s6 nuwéc

NwécC Tuoi thai Trong hrong thai
buc Khoéng quy dinh > 500 gam
Na Uy 28 > 12 tuan Khéng quy dinh
Ha Lan ?/ > 16 tuan Khéng quy dinh
Uc % > 20 tuan Hoic > 400 gam
My 25 > 20 tuan > 350 gam
Canada 2 > 20 tuan Hoic > 500 gam
Phap % > 22 tuan Hoic > 500 gam
Hungary 2’ > 24 tuan Hoic > 500 gam
Y 2 > 180 ngay Khéng quy dinh
Tay Ban Nha %’ > 26 tuan Khéng quy dinh
Thuy Dién ¥ > 28 tuan Khong quy dinh

Tai Viét Nam



Thai chét luu duoc chia lam 2 nhém:?2
% Thai chét luu dudi 20 tuan: nhiéu trudng hop khong cé triéu ching 1am cho
phat hién muon, mot sé trudng hop ngudi bénh thiy bung bé di hoic khdng to
|&n dU mét kinh d3 lau.
- Bénh canh 1am sang hay gap:

+ Ngudi bénh da c6 dau hiéu caa c6 thai nhu cham kinh, hCG duong tinh,
siéu am da thay co thai va hoat dong cuaa tim thai.

+ Ra méau 4m dao: mau ra ty nhién, it mot, mau do sim hay nau den.
+ Pau bung: thuong khong dau bung, chi dau bung khi doa sy hay dang say
thai luu.

- Can lam sang:

+ Nong d6 PhCG: thap hon so véi tudi thai hay toc do ting cua BhCG
khong theo qui luat cua thai sbng.

+ Siéu am: 1a tham do 6 gia tri, cho chan doan sém va chinh xac: hoic c6
thé thay &m vang thai rd rang ma khong thay hoat dong tim thai. Hinh anh tui
6i rong (chi nhin thay tai 6i ma khéng thay am vang thai), tdi 6i rong véi bo
méo mé, khong déu. Trong truong hop nghi ngd, nén kiém tra lai sau 1 tuan dé
xem tién trién cua tdi 6i; hodc c6 am vang thai ma khéng thay hoat dong tim
thai.

% Thai chét luu trén 20 tuan: triéu ching thuong 1o rang lam ngudi bénh phai

di kham ngay.

- Bénh canh lam sang:

+ Ngudoi bénh khong thay thai cir dong nita, khdng thay bung to 1én, tham
chi bé di (néu thai da chét 1au ngay).

+ Hai v tiét sira non.

+ Ra mau 4m dao: hiém gap.

+ Pau byng: khi chuan bi say, dé thai luu.



+ Néu nguoi bénh bi mot s6 bénh kém theo nhu nghén nang, tién san giat,
bénh tim... thi bénh ty thuyén giam, nguoi bénh cam thay dé chiu hon.
- Can lam sang
+ Siéu am: khéng thay hoat dong cua tim thai. Pau thai méo mo, co thé
thay hién tuong chong khop so hay dau hiéu hai vong & xuong so do da dau bi
bong ra. Nuéc i it hay hét 6i.
+ Pinh lugng Fibrinogen trong mau: danh gia anh huong cua thai dén qua
trinh dong mau.
1.1.1.3. Thai chdm phat trién trong ti cung 2°
Khai nié¢m: thai nhe can 1a khi thai da thang, trong lugng thai lac sinh dudi
2500 gram. Trong thuc té, khai niém thai cham phat trién trong tir cung bao
goém trong luong thai tai thoi diém tham kham va sy phat trién cua thai. Dé xac
dinh thai thuc sy c6 cham phat trién hodc ngung phét trién thi phai do kich
thude va ude luong trong luong thai ¢ it nhat 2 lan tham kham lién tiép céch
nhau 01 tuan.
1.1.1.4. Tién san gidt — san gidgt 2°
Tién san giat, san giat 1a bién ching noi khoa thuong gap nhat ¢ phu nix
mang thai vai ti 18 tir 2% - 8%. Triéu ching thuong gap 1a phu, tang huyét ap
va protein niéu. Pay 1a mét trong nhitng nguyén nhan chinh gay tu vong cho
me va thai. Theo d&i va quan 1y thai nghén, diéu tri thich hop tién san giat, san
giat nham giam bién chang nang né cho me va thai.
1.1.1.5. Doa dé non, dé non %°
Dinh nghia: theo TCYTTG, dé non la cudc chuyén da xay ra tir tuan thi
22 dén trude tuan 37 cua thai ky tinh theo kinh cudi cling. So sinh non thang
c6 ty 1& tir vong va mic bénh cao hon rat nhiéu so véi tré dé da thang, nguy co
cao bi di chtng than kinh véi ty 18 1/3 trude tuan 32, giam xudng 1/10 sau 35
tuan. Du phong va diéu tri doa dé non - dé non ludn 1a mot van dé quan trong
dbi véi san khoa, so sinh va toan x3 hoi.

Tai Viét nam, chua c6 thong ké trén toan quéc, nhung theo nhirng nghién



ctru don 1¢, ty 1€ dé non khoang 8-10%.
1.1.1.6. Dj tdt bdm sinh

Di tat bam sinh 1a nhitng bat thudng vé ciu tric, chire ning bao gom
ca cac rdi loan chuyén héa c6 mat lic méi sinh. V& mat 1am sang, di tat bam
sinh c6 thé phat hién ngay tur ltc sinh hoic c6 thé duoc chan doan mudn
hon.2 Dj tat bam sinh xay ra khoang 3% tré so sinh. Néu khong duoc can thiép
phau thuat khoang 1/3 so tré nay s& tir vong do céac di tat nay lam tré khong
thich g duogc véi doi sdng bén ngoai tir cung.?’ Dj tat bam sinh ¢d nhiéu kiéu
bat thuong vé hinh thai. Tuy nhién cac rbi loan chiic nang déng vai tro chinh
trong quyét dinh thai do xu tri cip ctru hon 1a cc hinh thai biéu hién bén
ngoai.?
1.1.1.7. Mét sé bénh man tinh va thai nghén 22
Bénh tim

Bénh tim & phu nit mang thai gy ra nhiéu nguy co cho me va con trong
khi mang thai, sau khi dé va dac biét trong chuyén da. Tan suat mac bénh ¢
Viét nam khoang 1-2% phu ni&r mang thai. Cac anh hudng cua bénh tim mach
va thai nghén bao gom:

- Déi véi thai: doa say thai, say thai, doa dé non, dé non; thai cham phat
trién trong tir cung, thai di dang; thai chét luu trong tir cung, thai chét trong
chuyén da.

- Déi véi thai phu: suy tim cap, phu phéi cap, loan nhip tim, tic mach phi,
viém tic tinh mach sau dé.

Thiéu méau

Thiéu méu trong thai nghén khi ty 18 hemoglobin (Hb) < 110g/I. Thiéu

mau nang néu Hb < 70g/l mau. Céc nguy co khi thiéu mau bao gom:

- Pdi voi me: tinh trang thiéu oxygen 1am me mét, nhip tim nhanh. Néu chay



méu thém trong thai ky, l4c chuyén da, sau dé... thi tinh trang san phu ning hon
so v&i san phu binh thuong. Trong giai doan hau san, thiéu mau thuong 1am
tang nguy co nhiém tring hau san (viém tic tinh mach).

- Dbi véi con: nguy co dé non, suy dinh dudng thai nhi, nguy co thai bat
thuong, hodc ting thé tich banh rau.
Pai thao dwong

- bai thao duong thai nghén la sy giam dung nap glucose hoac dai thao
duong duoc phat hién lan dau trong lic mang thai khdng loai trir ngudi bénh
da co giam dung nap glucose hoac dai thao duong tur trudc nhung chua dugc
phat hién.

- Pai thao duong thai nghén c6 ty 1¢ phat hién chu yéu & giai doan muon
cua thai ky, phan Ién cac truong hop sau sinh glucose c6 thé binh thuong tro
lai. Tuy nhién nhitng trueong hop 6 tién sir dai thao duong thai nghén nay c6
nguy co phat trién thanh dai thao duong type 2 trong tuong lai.

1.1.3. Nguyén nhan cia bt thwong sinh san
C6 nhiéu cach phan loai nguyén nhan bat thuong sinh san, tuy nhién céc
nguyén nhan dugc biét co thé chia thanh cac nhom sau:2?
1.1.3.1. Bdt thuong sinh san do réi loan vit chat di truyén
BTSS do céc rdi loan di truyén cd thé xép thanh 3 nhom sau day:
Do ddt bién nhiém sic thé

Dot bién nhidm sic thé (NST) lam thay d6i vé sb lugng hoic cau tric cua
NST ma két qua lam ting hodc giam vat liéu di truyén. Dot bién NST cd thé
xay ra & NST thuong hay NST giai tinh. Vi du hdi ching Down la do thém mot
NST 21 (trisomy 21), 1a bat thuong NST thuong gap nhat & ngudi, duoc
Langdon Down m ta 1am sang vao nam 1866 va da tré thanh di tat bam sinh
dau tién dugc cho 1a rdi loan NST.2°

Do ddt bién don gen
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Dot bién gen 1am thay doi ciu tric gen gay ra bat thuong chirc nang hoat
dong té bao. Dot bién don gen duoc ghi nhan vé mat 1am sang dau tién 1a truong
hop ngan tay va cac ngon (Brachydactyly) trong mot gia dinh & Pennsylvania.
Dot bién chi xay ra & mot locus trén NST. Tuy theo dot bién 12 troi hay 1an ma
bénh biéu hién ngay ra kiéu hinh hay tiém tang ¢ trang thai 13n hay khéng biéu
hién ra kiéu hinh. Vi du tat thira ngon, tat dinh ngon, tang cholesterol mau c6
tinh gia dinh thuong do dot bién alen trdi, cac tat do rdi loan chuyén hoa, tat
bach tang do dot bién alen lan.2?

Do rdi loan di truyén da nhén t6

Khai niém vé di truyén da nhan t6 giai thich bat thuong sinh san 1a do su
tuong tac gitta moi truong va gen, dugc Boris Ephrussi dé xuét vao nam 1953
va hién nay dugc chap nhan rong réi. Vi du vé cac bat thuong sinh san do réi
loan di truyén da nhan té 12 rat nhiéu, thuong 1a di tit mot hé théng co quan
hodc chan tay nhu 13 bénh tim bam sinh, di tat dng than kinh, khe hé méi
va’hoic khe hé vom miéng, tat ban chan khoéo va loan san khép hang.23

Ngoai ba nhém bénh tat di truyén néu trén con nhém bénh do réi loan di
truyén & té bao sinh dudng (somatic cell genetic disorders), vi du nhu sy roi
loan di truyén trong ung thu. Bénh do dot bién DNA ty thé ciing dugc céc tac
gia dé cap.®
1.1.3.2. Bdt thuong sinh san do cdc tac nhdn méi trieong
Do céc tac nhan vat ly

Cac chat phong xa gay ra cac bat thudng sinh san da dugc béo céo trong
cac nghién ctru nhu: gay sy thai,® hay gay ra cac di tat bam sinh,3! hau qua
cua sy cd Chéc-nd-bun 1am ting gap doi 1an tan sb di tat bam sinh & Belarus
sau 10 nim.3? C4c tia nhu tia tir ngoai ciing c6 thé gy nén cac bat thuong sinh
san.333Tia X quang c6 thé gay say thai, thai chét luu.3* Sy thay d6i nhiét d6 cua
co thé me khi mang thai cling c6 thé gay cac BTSS nhu say thai, thai chét luu,
sinh con bi tat bam sinh.?
Do cac tac nhan hda hoc
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+ Cdc dgc chat méi truwong: Cac doc chat méi trudong duoc coi 1a tac nhan
gay BTSS quan trong.%® Ching rat nhiéu, gdm cac chit doc hoa hoc trong chién
tranh nhu chat da cam:® thudc bao vé thuc vat;®” khoi thude 14;%® cac chat gay 6
nhiém khong khi:® chat khi tring:*° cac dung méi hitu co;* cac chat pha va noi
tiét (EDCs: endocrine disrupting chemicals)* va nhiéu doc chat méi trudng khéc
nhu chi,® formaldehyde.**

+ CAc chat gay nghién va mét sé logi thude diéu tri: Me lam dung cac
chat gay nghién trong khi mang thai, dién hinh 1a ma tay,*® ruou,*® ca phé +/
cling c6 tac hai dén phai thai va c6 thé gy mot sé dang bat thuong sinh san.
M6t s6 dugc pham ciing gdy ra BTSS nhu: Thalidomide gay thiéu chi toan bo
hay mot phan.*® Thudc khang sinh sulfonamides lién quan dén tat vé néo, hoi
chting giam san tim trai, phong dong mach chu, tit 16 miii sau, ngan chi, thoat
vi co hoanh; Nitrofurantoins c6 lién quan dén tat khéng cé nhdn cau hoic nhan
cau nho, hoi chirng giam san tim trai, thong lién nhi, khe hé méi va khe ha
vom miéng;* thuéc Methotrexate st dung trong thoi gian mang thai gay say
thai, thai chét luu va mot sé di tat bam sinh.%

Do cac tac nhan sinh vat hoc

Cac vi sinh vat gay nhidm triing truyén tir me sang con phé bién duoc viét
tat 1a TORCH: Toxoplasmosis, Other organisms (cac vi sinh vat khac: giang
mai, varicella - zoster, parvovirus B19 ¢ nguoi), Rubella, Cytomegalovirus va
Herpes chiém hau hét cac nhidm triing phd bién nhat lién quan dén bat thuong
sinh san.? Bénh sét rét ciing 1a nguyén nhan gay BTSS nhu say thai, thai chét
lwu;® nhiém Chlamydia Trachomatis ciing c6 nguy co giy say thai.>?
1.1.3.3. Bdt thuong sinh san do bdt thuong co thé bo me

Bat thuwong co thé va tir cung ciia me
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Me bi di dang tu thé nhu ban chan veo, loan san khép héng, hep khung
chau, gu veo cot sdng... T cung di dang, su de ép hodc co that tir cung, u tir
cung hodc budng trang co thé gay sy thai, thai chét luu. Sy dinh mang 4, su
giam luong nudc bi cling c6 thé gay thai chét luu.2453

Cac bénh ly caa me

Nhiéu bénh Iy va réi loan chuyén héa & me duoc cho 1a o lién quan dén
bat thuong sinh san. Pang cha y nhét 1a dai thao duwong phu thudc insulin trong
thoi ky mang thai, dong kinh, tang huyét ap, béo phi, suy dinh dudng dic biét
la thiéu acid folic, iod, su bat ddng nhém mau gitta me va con nhu trong trudng
hop me Rh", con Rh*, bénh ting dong do di truyén hay mac phai, rbi loan mién
dich 1 nguyén nhan gay say thai, say thai lién tiép, thai chét luu, di tat bam
sinh.2%* Tuoi cua bd, me cao ciing duoc cho 14 nguyén nhan caa mot sé bat
thuong sinh san. Me > 35 tudi c6 nguy co cao sinh con bi Down, say thai, thai
chét luu.5 Tuy phan ra ba nhém nguyén nhan, song trong thuc té thi viéc tim
hiéu nguyén nhan cho nhiéu truong hop bat thuong sinh san 1a rat kho, nhitng
trudng hop d6 dugc goi 1a bat thuong sinh san chua rd nguyén nhan. Theo
mot s tac gia, nguyén nhan ciia BTSS nhu sau: do dot bién don gen 8%; do
d6t bién NST 10%; do mdi trudng 7%; do ca moi truong va di truyén 25%
(da nhan t6) va chua rd nguyén nhan 50%.% Mdi dang réi loan thudc ba nhém
néu trén dan dén két qua phdi thai vai nhitng bat thuong dic trung, tuy nhién
tat ca cac bat thuong d6 déu co thé dan dén céc bat thudng sinh san.

1.1.4. Co ché lién quan d@én bt thwong sinh san

Tuy theo cac nguyén nhan khéac nhau, céc bat thuong khac nhau s& c¢6 co
ché khac nhau. Trong khudn khé caa luan &n, & nghién ctiu nay, chang toi dé
cap dén dang cua bat thuong thai san d6 14 thai chét luu. Theo huéng dan
qudc gia vé cac dich vu cham soc sic khoe sinh san nam 2016 * dinh nghia 1a

thai chét trong tir cung va theo hudng dan chan doan va diéu tri cac bénh san
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phu khoa nam 2015 2 thi duoc goi la thai chét luu trong tir cung.
1.1.4.1. Cdc bat thuong tir phéi, thai gay thai chét luu.

Céc tac dong gay réi loan vat chat di truyén hoic rdi loan qué trinh phan
bao c6 thé 1am cho su phat trién cia mot md hoac mot s6 mo, co quan phat trién
khong binh thuong dian dén kiéu hinh quai thai. Tac dong gay chét té bao co
dinh hudng lam cho md, co quan tuwong tng khéng hinh thanh hoac hinh thanh
khdng hoan chinh. Viéc xuit hién céc bat thuong & phdi thai con phu thudc vao
kha ning tu stra chita caa té bao. O mirc 6 phan t ngudi ta thay qua trinh nhan
d6i DNA c6 kha nhiéu sai sot, trong d6 c6 sai s6t do dat nham nucleotid, tuy
nhién hau hét nhitng nucleotid dit nham nay dwoc enzym cat di va thay vao d6
1a nucleotid dung. O mirc d6 té bao, nhitng dut gdy NST phan 16n ty han gan
lai, nhitng té bao c6 dot bién thuong c6 kha ning séng kém, dé bi chét. G muc
d6 co thé, tir khi hop tar hinh thanh cho dén khi mot tré ra doi trai qua nhiéu
giai doan. O mdi thoi diém, mdi giai doan, nhiing hop tir, phéi, thai bat thuong
nhiéu s& bi chét gay nén thai chét luu, nhitng bat thuong cé thé ton tai dén Ilc
sinh tao ra co thé c6 bat thuong bam sinh.®

Tac dong cua cac tac nhan gay bat thuong phéi thai con phu thudc vao
md bi tac dong, phu thudc vao quan thé bi tac dong. Co tac nhan tac dong manh
vao md, co quan ndy nhung lai khéng anh huong téi co quan khac. Nhiéu
nghién ciu cho thay véi cling mot tac dong bat loi, & ching toc nay xuat hién
dot bién voi tan sé cao nhung vai chung toc nguoi khéc thi lai it bi anh hudng.
Thoi ki cac co quan dé bi ton thuong nhat 12 IGc bat dau xay ra sy biét hoa cua
mo hay cua co quan d6.3
1.1.4.2. Cdc co ché do nguyén nhdn tir nguoi me gay thai chét luu
Co ché mién dich

Nhiéu nghién cau chi ra rang mot loat cac tu khang thé nhu khang thé
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khang phospholipid, khang thé khang tuyén giap, khang thé khang nhan duoc
tim thay vai ty 1& cao trong nhém phu nit ¢6 tinh trang thai chét luu tai dién cho
thay anh hudng cua cac khang thé ty mién I&n viéc gy ra cac bat thuong sinh
san. Tuy nhién chua c6 bang chiing rd rang vé viéc cac tu khang thé gay anh
huong dén su phat trién caa thai nhi, chlng chi cho thay du hiéu cua xu huéng
pha v sy tu dung nap mién dich va phan ang tién viém ¢ nhitng phu nit nay.8

Elisabeth Clare Larsen® cing mot sé nghién ctru khac da chtiing minh: ¢
chudt khi thiéu céc yéu té bd sung da dang (b6 thé C3) di khang lai duoc ton
thuong bao thai gdy ra bai viéc tiém khang thé anti-phospholipid. Biéu nay chi
ra rang it nhat trén chuot, khang thé APS c6 anh huéng c6 hai dén thai nhi théng
qua co ché mién dich (kich hoat b6 sung) chu khong thong qua co ché khang
dong tryc tiép. Tuy nhién c6 mot sé bang chang yéu hon cho thay,
Antiphospholipid cling gay ra kich hoat bd sung trén ngudi voi hoi ching khang
phospholipid (APS).>®

Mot loat cac nghién ctru da bao céo vé Sy gia ting cac nong do ciia cac
cytokine loai té bao T hoac té bao tro gidp loai | % hoic tang sé luong té bao
giét tu nhién (Natural killer cell, NK) trong mau % ¢ nhitng nguoi c6 thai chét
lwu tai didn. C6 mot sb bang ching cho thay cac té bao NK tir cung diéu chinh
su hinh thanh mach mau trong noi mac tir cung khong mang thai va do d6 chiing
c6 vai tro trong viéc lam t6 va mang thai giai doan som.%
Co ché ndi tiét

Cac thu thé TSH (TSH-r) ¢ phan tng chéo véi céc thu thé gonadotropin
mang dém & ngudi. Vi vay & phu nir mang thai, khi ndng do BhCG ting cao thi
c6 phan ung chéo vai cac thu thé TSH gay nén sy e ché caa hormon tuyén
giap c6 thé dan dén giam san xuat progesterone va estrogen can thiét cho viéc
hd tro va duy tri thai ky trong ba thang dau. C6 bang chiing cho thay cac bénh

nhan c6 réi loan chiic nang tuyén giap va bénh tuyén giap tu mién, bénh nhan
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c¢6 hormon giap binh thudng nhung hormon kich thich tuyén giap TSH ting
cao co lién quan dén vo sinh, mat thai sém.®

Hoi chimg budng trimg da nang (Polycystic ovary syndrome, PCOS) 1a
mot rdi loan ndi tiét hay gdp & phu nir tudi sinh san. Nhitng nguoi bi PCOS,
ndéng d6 cua EGF (Epidermal growth factor) va TGF (Transforming growth
factor) ting cao, ngan can su phat trién ctia nang nodn ciing nhu tc ché qua
trinh chuyén Androgen thanh Estrogen cua té bao hat. Bén canh d6, IGF-1 duoc
tiét ra tir t& bao vo lai 1am ting qua trinh tong hop Androgen. LH khong bj trc
ché tiép tuc ting cao. PCOS c6 lién quan dén rdi loan rung trimg va mat thai
som. Ty 1& phu nit PCOS ¢6 mét thai tai phat dao dong theo cic nghién ciru
khéc nhau tir 4,8% dén 82%.”
Co ché huyét khoi

Céc yéu t6 gay huyét khdi c6 xu huéng lién quan dén siy thai va thai chét
lwu tai phat c6 thé do di truyén hodc mic phai.® Cac y kién cho rang sy lién
quan nay 1a do ting nguy co hinh thanh huyét khéi trong cac mach nhau thai
dan dén giam tuwdi mau nhau thai. Cac yéu tb di truyén bao gdm su thiéu hut
antithrombin, protein C va protein S, cic yéu t6 dot bién gen V Leiden, yéu to
IT (G20210A) hoic gen MTHFR.'® Bénh huyét khdi mac phai 1a trang thai ting
dong mau thtr phat sau cadc nguyén nhan khac nhau. Pac biét, khi mang thai,
nguy co say thai, thai chét luu cang ting cao do nhiing thay d6i sinh 1y tiém an.
Chung tang ting dong pho bién nhét lién quan dén mat thai tai dién 12 hoi ching
khang phospholipid (APS).>® Hoi ching hyperhomocystein 14 tinh trang ting
Hcy mau c6 thé 13 ca di truyén va mac phai.® Nguyén nhan di truyén duoc
xac dinh do su da hinh gen din dén su tong hop thiéu hut enzym MTHFR
gdy nén giam chuyén hoa Hey, nguyén nhan méc phai duoc cho 1a do ché do
an udng thiéu cac vitamin nhu vitamine B6, foalte (B9) hay vitamin B12 gy

nén rdi loan viéc chuyén héa Hey thanh methionin gy & dong Hcy trong
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mau.*® Nong do Hey trong mau ting cao duge ching minh 1a ¢6 lién quan
dén co ché déng mau gy nén tinh trang sy thai, thai chét luu tai phat.®
1.2. Vai tro cia homocystein, folat va da hinh gen MTHFR
1.2.1. Vai tro cia homocystein

Hcy 1a mét acid amin ¢6 chtra luvu huynh dugc hinh thanh trong qué trinh
chuyén héa methionin (Met) thanh cystein (Cys). Hey ¢6 ciu trac twong dong
Cys nhung nhiéu hon Cys mot nhom methylen. Hey ¢6 thé duoc tai chuyén hoa
thanh Met hoac chuyén thanh Cys v6i su hd trg ctia mét sd loai vitamin nhom
B.
1.2.1.1. Cdu triic phdn tir cia homocystein

Cong thiac hda hoc la C4HgNO,S, trong luong phan tir 135,181 g/mol.

Hcy ton tai & dang pH trung tinh

NH; -

O

)
Hinh 1.1: Cdu truc 2 va 3 chiéu ciza Homocystein
Nguon: ChemEssen.com

Cong thizc hda hoc C4H9NO,S ¢6 cau trlic 17 nguyén tir bao gom céc lién
két hoa hoc va nhom chuc: 7 lién két khdng phai H, 1 lién két da nguyén tu, 3
lin két xoay, 1 lién két doi, 1 cacboxylic acid, 1 amin bac mot, 1 nhom
hydroxyl va 1 lién két thiol.

1.2.1.2. Chuyén héa ciia homocystein
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Homocystein dugc chuyén hoa chi yéu ¢ gan va than, chi ¢ khoang 1%
duoc loc qua cau than ra nuéc tiéu.%t Hey toan phan trong huyét thanh bao

gom:©2
+ Homocystein tu do: chiém khoang 1%.

+ Homocystein két hop: 2 phan ti Hey lién két véi nhau bai cau ndi

disulfua (Homocystein — Homocystein), chiém 5-10%.
+ Homocystein - Cystein: chiém 5-10%.
+ Homocystein — Albumin: chiém 70%.

Homocystein c6 thé duge chuyén hoa theo 3 con duong: tao thanh Met
(con dudng remethylation) hodc duoc chuyén héa thanh Cys (con dudng
chuyén hoéa transsulfuration) hoic c6 thé chuyén hoa thanh homocystein

thiolacton (HTL).

Chat diéu hoa ca hai con duong chuyén héa Hey la S- Adenosylmethionin
(SAM). Khi can bang methionin &m, nong do SAM thap, Hcy sé& chuyén truc
tiép con duong tai methyl hoa dé tao methionin dudi tac dung cta enzym
methionine synthetase (MS) c6 cofactor 13 vitamin B12, co chat cua phan tng
nay la Methyltetrahydrofolat (methyl THF) duoc tao thanh dudi tac dung xuc
tac cua Methyltetrahydrofolate reductase (MTHFR). Enzym nay c6 anh huong

gian tiép, manh mé Ién qua trinh tai gan methyl ciia Hey.72
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- Protein thirc an

l ATP
» Methionine MAT

i THF
: T M sam RH
Dimethylglycine
@l— hod

. Vong metyl hoa phospholipid,

3.0 i BHMT
o Vit.B12 MS
m""“"x,:n 1 protein,
- e Betvioe _SAH catecholamin...
ﬂomocysteme ‘%v —
Serine -
e ] Hcy-thiolactone
Cystathionine
CBS /1 vitB6
a-Ketobutyrate+NH4" ,
Cysteine '
* Taurine Sulfate + CO,
Glutathion
CBS:; Cystathionine B-synthase SAM : S-Adennosylmethionine
MAT : Methionine adenosine transferase SAH: S-Adenosylhomocysteine
MS : Methinonine Synthase THEF : Fetrahydrofolate

MTHEFR: 5,10 Mq:thylchcte[rahydmfo[ate reductase MethylTHF :_Met.hyltctrahydrofolate
BHMT : Betaine homocystein methyltranferase 5,10 methylen THF: 5,10 Methylene
tetrahydrofolate

So' do 1.1. Chuyén héa ciia homocystein®

Khi ndng d6 SAM cao, Hey duoc chuyén hoa truc tiép theo con dudng tao
cystathionin va cystein bai hai phan tng phu thudc vitamin B6. Nhirng nghién
ctru trén chudt thly SAM vira 1a chét Gc ché MTHFR vira 1a chat kich thich

enzym cystathionine beta synthetase (CBS).
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1.2.1.3. Co ché gay xo vita dong mach, huyét khéi ciia homocystein

Tang ndng d6 homocystein va stress oxy hoa

NO +» S-nitrosohomocysteine
M’
— ¥ o |
\ NO v
t Homocysteine _JOPX H.0.4 [r_;: ONOO —+ Sinhkhidungcia eNO | —» Ro1 loan than
9 o L..»d VCAM 4 kinh
EC-SOD $ &2 D véi t bio di ICAM-1
Ly » 1 O% 3¢ Vi té bio ndi g
ki md Jpant MCP4
eNOS
g Rung tim .
i _ Xo vira dong = ohi
Thay do1 su mach Uncoupling
metyl héa | of NOS
Pratein L
» PRMT1 | Phan giai
,’ . protein ADMA
Methyl hoa protein ot
DDAH-1
'
Chrulline
-
Methylamine

Hinh 1.2: Co ché stress oxy hoa ciia Hey

Nguén (http://www.lipidworld.com/content/5/1/1)

Mot trong nhimg co ché dugce dua ra vé tac dong c6 hai caa Hey 1a kha
nang sinh ra cac loai oxy phan tng, do d6 tao ra stress oxy hoa (hinh 1.2).
Nguoi ta thuong cho rang Hey do ¢6 nhdm thiol nén cé thé nhanh chong tu oxy
hoa trong vong tuan hoan dudi sy hién dién cua crruloplasmin-protein gan dong
cha yéu c6 trong huyét thanh hinh thanh nén Hey va hydrogen peroxide (H,05),
do d6 gay ra stress oxy hoa. Hey co thé gian tiép gay ra stress oxy hda bang
cach giam hoat tinh phién, dich m& ® va xuc tac cua cac enzym chdng oxy
hoa nhu glutathion peroxidase (GPx) va superoxide dismutase (SOD).®°
Stress oxy héa lién quan dén Hcy chu yéu 1a do té bao bj giam kha ning
khir @oc tinh cua H,O, va peroxides lipid khac do giam hoat do cac
enzym chbng oxy hoa noi bao. Hon nita, giam kha niang sinh dung cua
oxide nitric c6 thé dan dén sy gia tang biéu hién cua cac cytokin tién

viém va PAI1, dan dén cac bénh cia mach mau.


http://www.lipidworld.com/content/5/1/1
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Tang homocystein mau va chuéi phdn rng dong mdu

4
“

 Homocysteine —— ¥ Hoat dong chéng dong mau cia Heparin sulphate

//‘“.
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Hinh 1.3: Néng dé homocystein va con dwong dong mdu

Nguon: (http://www.lipidworld.com/content/5/1/1)

Trong ton thuong mach, yéu t6 mdé — mot glycoprotein gan mang co
lien quan téi phospholipid, s& hinh thanh mot phic hop (1:1) véi yéu t VII
dan tai khoi®® dong chudi phan tng dong mau (Hinh 1.3). Hey c6 thé ting
cuong hoat tinh tién dong mau bang nhiéu cach khac nhau. Su ting nong
d6 Hey duoc bao cdo lam ting hoat tinh yéu té mé té bao.** Mann va cong
sy ciing cho rang Hey c6 thé nhanh chéng gan vao yéu té V gay ra 15i bat
hoat Va do protein C da hoat hod (APC- activated protein C). APC— mgot
protein phu thudc vitamin K, dugc hinh thanh b&i hoat dong cua thrombin
vai protein C khi c6 sy hién dién caa thrombomodulin, mot cofactor gan
mang. Hcy ciing cho thdy kha ning wc ché hoat tinh cofactor cua
thrombomodulin. Nhu vay, Hey 1am suy yéu con dudng chdng dong
thrombomodulin-APC bang cach @c ché hoat tinh cofactor cua

thrombomdulin dan téi giam hinh thanh APC, va tc ché su bat hoat yéu
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td6 Va bang APC. Ngoai ra, Hey ciing gy anh huong téi mét con duong
chéng dong ndéi mé khac: co ché chdng déng ndi md glycosaminoglycans-
antithrombin 111 twong ty heparin. Hey ciing 1am giam kha nang gan mang
cta yéu td hoat hoa plasminogen mo; 1am ting biéu hién gen tc ché yéu
td hoat hoa PAI-1 bai tiét tir cac té bao néi m6 mach mau va co tron
thdng qua mot co ché khong phu thudéc vao hoat dong can tiét-ty tiét
cua TGFB va TNFa. Do d6, c6 thé cho rang su ting nong d6 Hcy sé dan
téi tinh trang huyét khéi do ting cuong cac con duong tién dong mau

va/hoic uc ché cac con duong chong dong.*
Tang homocystein mdu va xo vira dopng mach.

Khi néng d6 Hey ting cao co thé gdy xo vita dong mach thong qua céac

co che:!*

- Hey gay ra rdi loan tong hop cholesterol 1am ting cholesterol mau.

- Hey anh huong toi sy biéu hién cua LPL (lipoprotein lipase) va Lox-1 dan
téi xo vira dong mach. Hey dan téi su biéu hién ca & muc do phién ma va dich
ma cua LPL dai thuc bao théng qua hoat hoa PKC.

- Hey diéu hoa hoat dong cuia gen dap tng viém trong té bao ndi mo. Trong
té bao ndi mo, cac cytokin tién viém ting cudng su gan cia NF-kB vdi DNA
va giy ra sy ting diéu hoa cua cac gen phu thudc NF-«kB.

- Hcy gay kich thich biéu hién ctia MCP-1, VCAM-1 va LOX-1 gay ting
huyét ap, ting angiotensin II va xo vira dong mach.

- Hcy ting qua trinh tong hop va tich tu cta collagen & té bao co tron va
mdt vai nghién ctru d chimg minh rang Hey 13 yéu t6 gy phan bao dbi véi té
bao co tron dong mach. Hé théng protein ngoai bao nhu collagen duoc biét dén

nhu 13 thanh phan quan trong ctia mang xo vira.
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Hinh 1.4. Co ché giy xo vita dpng mach cia homocystein 4

Lop nd1 mac cé vai tro tao ra can béng nd1 mo1 mach mau va tudi mau
mo. Hey gay ra xo vita dong mach bang cach pha hiy néi mé, 1am rdi loan kha
ning bam dinh cta bach cdu va tiéu cau, huyét khéi, ting sinh co tron, co thit
mach, tich Idiy lipid va cubi cing 1a mang xo vira.®’

Viéc ton thuong ndi mod da dugc nghién ciru boi Wall RT ® qua co ché
oxy hoa cua Hey. Sy tu oxy hoa ctiia Hey duge ching minh bang viée giam su
oxy hoa khi diéu trj bd sung bang catalase.® Hey ciing gdy ton thuong tryc tiép
co chat mach mau do anh hudng sinh hoc va chirc ning sinh tong hop té bao
mach mau. Hey thiolacton, phan img manh véi cac san pham phu oxy hoa Hcy,
két hop véi lipoprotein trong luong thip tao thanh mot hdn hop thu hut thuc
bao mang ndi mac va két hop vai té bao bot trong mang xo vita méi sinh.™
1.2.2. Vai tro cua folat

Folat 1a mot vitamin nhom B tan trong nudc, con dugc goi la vitamin
B hoac folacin. Folat ty nhién ton tai & nhiéu dang hoa hoc, folat dugc tim thiy

trong thuc pham, ciing nhu trong cac hinh thic hoat dong trao d6i chét trong
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co thé con ngudi. Acid folic 1a dang tong hop chinh duoc tim thay trong thuc
pham bd sung va céc chat bo sung vitamin. Cac dang téng hop khéac bao gom
acid folinic (Hinh 1.7) va acid levomefolic. Acid folic khéng cé hoat tinh sinh
hoc trir khi dugc chuyén hda thanh folat.” Trong khi folat 1a mot loai vitamin
c6 trong ty nhién thi acid folic 1a mot vitamin B tong hop duoc tim thay trong
cac chat bd sung va thyc pham ting cuong. Folat dugc hap thu mot cach dé
dang va ty nhién ¢ rudt non. Mat khac, co thé mudn hap thy acid folic doi hoi
phai c6 reductase dihydrofolate - mot enzym tuong d6i hiém trong co thé.”
1.2.2.1.Cdu triic cua folat

CAu tric phan ta: C19H19N706, trong luong phan ti: 441,404 g/mol.

O. OH
o
oH —
o ﬁI/\g/ Folic acid
JIN\ N tCJ.@HlSN?O&}
Y *
NN

HN
BN
HzN
o O OH
o CHs N OH
r! H f5-methyltelrahydrofulate)
Jl\ | j/\n o . (Ca0H2sN,05)
HNZ NS
H H
0. _OH

Hinh 1.5. Cac dang cdu truc cia acid folic
1.2.2.2. Chuyén héa ciia folat trong co thé
QUua trinh sinh téng hep va chuyén hoa cia folat
Folat 1a mot vitamin can thiét cho co thé va duoc co thé hap thu tir thic
an c6 chtra nhiéu folat nhu cac loai rau sAm mau, trdi cay nhu: sup lo xanh, rau
chan vit, mang tay, khoai tay, cac loai trai cay gém bo, cam, budi, long dé trimg,
gan, thit g&, ngil céc nguyén hat. ™* Khi vao trong co thé folat duoc hap thu ¢ ta

trang va hong trang dudi tac dung ctia cac loai vi khuan trong méi trudng acid
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& bé mit té bao. Pé hip thu qua rudt, folat can cic chat mang dé xuyén qua
mang t& bao nhu: chat van chuyén folat gin cip véi proton (proton-coupled
folate transporter: PCFT) va chat mang folat dang khir (reduced folate carrier:
RFC)."

Sau khi vao té bao rudt, folat duge van chuyén qua mang té bao dé vao
mach méau nh& mot s cac chit van chuyén nhu: MRP3, MRP5... Ttr cac mach
méu nho duoc do vé tinh mach cira va folat tiép tuc duoc van chuyén qua mang
té bao dé vao té bao gan. Tai gan folat dugc sir dung nhu mot nguyén liéu tong
hop nén acid amin DNA, RNA. 50% folat dugc du tri tai gan, mot phﬁn do vao

mat va xuong t4 trang, bat dau mot chu chuyén méi tai ta trang.”?

To hepatic vein

Hinh 1.6. Sw hdp thu Folat trong co thé ™
Chat van chuyén folat
Folat va coenzym ctia né can c6 chit van chuyén dé vuot qua mang té
bao. Cac chat van chuyén folat bao gdm chat mang folat, chat van chuyén folat
két hop proton, va cac protein thu thé folat bao gom thu thé o, thy thé p va y.”
Su can bﬁng folat dugc hd tro bdi su phan bd phé bién cta chat van chuyén
folat mic du néng d6 va tim quan trong khac nhau giita cac mo.”

1.2.2.3. Vai tro cua folat trong sizc khoe va bénh tat ™
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Hinh 1.7. Chu trinh folat trong chuyén héa methionin 7

Folat gitip cho hang tram qua trinh trao doi chat va cac qua trinh sinh hoc
tham gia vao qué trinh san xuat c4c acid amin khong thiét yéu nhu methionin
va glycin gilp co thé con ngudi hoat dong mot cach hiéu qua. Folat cling dong
mot vai trd quan trong dbi vai sy hinh thanh, phuc hoi va gop phan bao vé va tong
hop DNA nén déng vai tro thiét yéu trong qua trinh phan chia té bao gitip cho céac
té bao dam nhan chirc ning di truyén.

Folat 1a co so chinh cta nhiéu coenzym. Trong nhiéu phan mg tong hop,
nhimg coenzym nay tham du vao qua trinh truong thanh va phan chia té bao.
NG ¢ vai trd quan trong ¢ nhiéu mirc khac nhau :

- Tao thanh t& bao mau, thiéu folat dn dén thiéu méu hong cau to.

- Hé than kinh trung wong: thiéu folat c6 thé gay tram cam va suy giam
nhan thtc vi folat tham gia vao qua trinh tong hop nhiéu chat dan truyén than
kinh nhu: Dopamin, adrenalin, noradrenalin.”’

- Tong hop acid nucleic (DNA, RNA) tao nén gen.
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- Trong methyl hoéa acid nucleotid, diéu ndy quan trong trong ngin ngtra
ung thu.

- Téng hop methionin, acid amin dong thoi ting cudng chuyén hoa
homocystein l1am giam huyét khéi va xo vita dong mach.

- Téng hop protein.

Giatri binh thuong: Folat: 3,1-20,5 ng/mL (package insert Abbott: Nghién
ctru duoc thuc hién theo huéng dan Clinical and Laboratory Standards Institute
(CLSI) tai liéu C28-A3. Tinh trang dinh dudng cua ngudi hién (quan thé tham
chiéu) chua duoc biét. Tt ca cac mau duge xét nghiém khi nhin do6i, & nam
gidi khoe manh va nir gidi khong mang thai trén 18 tudi tir quan thé United
Kingdom).

1.2.3. Da hinh gen MTHFR

Gen MTHFR nam trén nhanh ngan NST s6 1 vi tri p36.3, vi tri phan tir tir
cap base s6 11,785,730 dén cap 11,806,103.2 Gen MTHFR ma hoa tong hop
enzym MTHFR, 14 enzym xGc tac qua trinh chuyén doi 5,10-
methylenetetrahydrofolat thanh 5-methyltetrahydrofolat, mot dong co chat dé
tai methyl héa Hey thanh methionin.!?
1.2.3.1 Cau triic ciia gen MTHFR

MoHd ™o oM M oM oMo M MM o™ ™ H M oA MMM H A Mo ™Mo
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Hinh 1.8. Vi tri phan ti# ciia gen MTHFR trén nhiém sdc thé sé 1 (NCBI)
Nguon: https://ghr.nlm.nih.gov/gene/MTHFR#location
Theo nghién ciru ciia Goyette nam 1994, gen MTHFR cua ngudi bao gom
11 exon voi kich thuéc mdi exon tir 102 bp dén 432 bp. Kich thudc intron dao
dong tir 250 bp dén 1,5 kb, tong kich thudc 20374 bp. Kich thudc exon, vi tri
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cua ranh gigi intron-exon, va kich thudc intron kha giéng voi cua chuot
(90%).”® Bang phuong phap phan tich Northern blot, Gaughan va cong su
(2000) di xac dinh cau trdc gen MTHFR khoang 2.8 dén 7,2 kb trong tat ca cac
mé dugc thir nghiém, va mot khoang 9,0 kb trong ndo, co, rau thai va da day ¢
mot thir nghiém khéac.”

Nim 2010, theo cong bd trong tai liéu GenAlas cia HGNC (Uy ban Phé
duyét tén va danh muc gen Qudc té)%° thi gen MTHFR c6 12 exon. Tac gia
Spellicy C.J. phat hién 7 vi tri da hinh don nucleotide (SNP) trén gen. Cac SNP
duogc chon trén gen MTHFR dya trén gen tham chiéu NM_005957 tir bo gen
cta Dai hoc California Santa Cruz (UCSC). 7 SNP trén gen MTHFR bao gém
r$3737965, rs2066470, rs9651118, rs1801133 (duoc goi la C677T), rs1801131
(duoc goi la A1298C), rs2274976 va rs4846049.8

Nam 2018, tac gia Mansi Desai va cong su ciing cong bd cau triic gen

MTHFR nhu sau:
Ex1l Ex2 Ex3 Ex4 Ex5 Ex6 Ex7 Ex8 Ex9 Ex10 Ex11 Ex12
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Hinh 1.9. Cdu triic gen MTHFR va cdc protein dwoc tong hop tir gen
MTHFR (Mansi Desai 2018)#2
1.2.3.2. Chirc nang gen MTHFR


https://www.sciencedirect.com/science/article/pii/S1476927117306400#!
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Gen MTHFR quy dinh téng hop enzym methylenetetrahydrofolate
reductase 13 mot enzym diéu tiét quan trong trong chuyén hda folat va
homocystein bang cach xuc tac chuyén ddi 5,10-methylenetetrahydrofolat
thanh 5-methyltetrahydrofolat, dang tuan hoan chinh cua folat duoc st dung
trong con duong tai methyl hda thanh methionin cua Hey.8

Pa hinh gen MTHFR d4 xac dinh c6 lién quan dén mot s6 bénh nhu:
huyét khdi, chimg dau nira dau, ting huyét &p, vo sinh, say thai, thai chét luu
hay mot s6 bénh ung thu.®

C6 tong cong 34 dot bién hiém gip nhung c6 hai trong gen MTHFR va
9 bién thé phd bién da dugc bao céo. Bién thé 677C—T (A222V) va 1298
A—C (E429A) dac biét dugc cha y vi n6 da dugc cong nhan la nguyén nhan
di truyén pho bién nhat gay ra chimg ting Hey méu.®
1.2.3.3. Cac da hinh gen MTHFR va vai tro cua cac SNP

Gen MTHFR di dugc nghién cau va phat hién céc bién dbi lién quan dén
bénh 1y tir nim 1994 va cho dén nay da c6 hang traim da hinh duoc phét hién,
tuy nhién c6 2 da hinh pho bién va c6 y nghia 1am sang nhiéu nhat Ia vi tri 677
va 1298.

Véi kiéu gen C677T, khi cytosine (C) thay thé bsi thymine (T) ¢
nucleotide 677 thi Acid amin alanine (A) duoc thay thé bai valine (V) ¢ vi tri
2221 Vi tri 677 nam trong trinh ty ma hoa viing xuc tac (khir) cia enzym. Pa
hinh nay lam giam ai luc cta enzym vai cofactor FAD, lam giam 50-70% hoat
tinh enzym, do d6 lam ting 25% néng do Hey trong huyét thanh.'2 Tan suét da
hinh C677T khac nhau & cac quan thé, dia Ii va chang téc khac nhau. Theo
nghién ctu caa Chango va cong sy nam 2000, da hinh dong hop tir C > T xuat
hién véi tan suat tir 5-28%. Tan s6 ddng hop tir TT khoang 10-12% & mot vai
ving cua Chau Au, trong khi d6 tan suat nay khoang 6% ¢ Canada, 32% &
Mexico va 7.3% & Australia.l?

Nhitng nguoi ¢ ndng do folat trong huyét thanh thap hon c6 nguy co
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tang ndng do Hey huyét thanh. Trong cac nghién ciru vé protein MTHFR téi to
hop ¢ ngudi, protein duoc ma hoa baoi 677TT mit cofactor FAD nhanh hon 3
lan so vai protein kiéu hoang da. 5-Methyl-THF 1am cham téc d6 giai phong
FAD & ca enzym kiéu hoang dd MTHFR 677CC va enzym da hinh 677CT/TT,
mac di né & mire @6 16n hon nhiéu & enzym da hinh. Tinh trang folat thap ciing
véi viéc mat FAD lam ting kha ning chiu nhiét cia enzym giai thich cho viéc
tang nong do Hey va giam sy methyl hda DNA. O nhiing ca thé c6 kiéu gen da
hinh dong hop tir 677TT néu duoc b sung folat day du cd thé giam duoc ndng
dod Hey va methyl héa DNA mot cach binh thuong.®

Kiéu gen A1298C c6 su thay thé adenine (A) bang cytosine (C) & vi tri
1298, l1am acid glutamic chuyén thanh alanine & vi tri 429 trén phan tir protein.
Sy thay doi nay 1am anh huong téi vang diéu hoa cua enzym.'* Hoat tinh cua
enzym duoc ma hoéa boi gen da hinh bi giam (xudng 68% so véi enzym loai
kiéu dai). Pong hop tir 1298CC duoc phét hién khoang 8% s6 ca thé trong céc
quan thé dugc nghién ctu, phan 16n 14 ngudi chau Au (khoang tir 4% dén 12%
d6i véi hau hét cac quan thé nghién ctu). Nhimg ngudi dong hop tir nay dudng
nhu khong ¢6 mic Hey huyét thanh cao hon so vai nhdm chiing. Tuy nhién,
nhitng cé thé 1 di hop tir kép ddi véi cac alen 1298AC va 677CT c¢6 xu huéng
c6 chi so sinh hoa gan véi dic diém dugc thay trong s6 cac ca thé dong hop ta
677TT, vi nong dd Hey huyét thanh ting 1én.8’
1.2.3.4. Su lién quan ciia da hinh gen MTHFR dén cdc bat thieong sinh sdn

Pa hinh gen MTHFR va tang nong do Hey huyét thanh c6 thé lién quan
dén cac bién chiing thai san nhu: tién san giat, rau bong non, say thai, thai chét
lwu va mot s6 DTBS nhu di tat 6ng than kinh, hdi ching Down, dot qui chu
sinh. 12889 Nguy co nay phu thudc vao ting cap thai va me. Tinh trang dinh
dudng day du, hop ly c6 thé lam thay doi nguy co cta bién ching thai san trén.%
Sy két hop 2 kiéu da hinh khac nhau cia gen MTHFR cua me va thai c6 thé anh
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hudng dén su song cua thai. Nong do cao folat anh huéng t6i sy gan véi cofactor
FAD trong qué trinh xUc tac, ngin ngira chimg tang Hey huyét thanh. Nhu vay,
nong do folat thap phdi hop véi da hinh MTHFR trong co thé me lam ting nguy
co bat thuong sinh san.%

1.3. Cac phwong phap dinh lwong ndng do homocystein, folat va xac dinh
da hinh gen MTHFR

1.3.1. Cic phwong phdp dinh lwong nong dé Hey

- Phuong phap mién dich hda phat quang (CMIA).

- Phuong phap mién dich dién hoa phat quang (ECLIA).

- Phuong phép sic ki long khéi phé (LC-MS/MS).
1.3.1.1. Phuwong phdp mién dich héa phadt quang

- Nguyén ly: dya trén phuong phap dinh lugng mién dich vi hat CMIA.
Khi két hop voi mot thude thir kich hoat, chat danh dau hoa phét quang sé tao
ra anh sang.

Duéi tac dung ciia enzym, Hey dang két hop chuyén thanh dang Hey tu do
la S-adenosyl homocystein (SAH). Khang thé don dong khang SAH cé gan
acridinium s& canh tranh véi SAH trong mau bénh pham & vi tri két hop dac
hiéu S-adenosyl cystein. Sau giai doan rira va tach bang tir tinh, dung dich kich
hoat (triger) va tién kich hoat (pre-triger) dugc thém vao hdn hop phan @ng lam
tang d6 phat quang. Ham luong Hey trong mau bénh pham duoc biéu thi bang
don vi phat quang tuwong ung - RLUs (Relative light units). (package insert
Abbott).

- Xét nghiém Hcy c6 thé dugc tién hanh ty dong trén hé thong may mién
dich cua Abbott hoac Siemens.
1.3.1.2. Phuwong phdp mién dich dién héa phat quang

Nguyén Iy: xét nghiém ndng do Hey huyét thanh dua trén nguyén ly xét
nghiém chu trinh enzym méi, trong d6 danh gia san pham chuyén d6i dong co
chat thay vi danh gia ddng co chat hoic san pham chuyén doi caa Hey. Trong
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Xét nghiém nay, trudce tién Hey da oxy hoa bi khir thanh Hey tu do, sau d6 chét
nay phan tng véi mot dong co chat SAM, dé tao thanh methionin va SAH,
phan ung xUc tac boi Hey S-methyltransferase. SAH duoc udce luong bang cac
phan tng enzym bt cip trong d6 SAH bi thuy phan thanh adenosine va Hey
boi SAH hydrolase. Hey di vao chu trinh phan tng chuyén doi Hey dé tao thanh
chu trinh phan tng khuéch dai tin hiéu phét hién. Adenosine tao thanh lap tac
bi thay phan thanh inosine va ammonia. Trong budc cudi cung, enzym
glutamate dehydrogenase (GLDH) xuc tac phan ung cta ammonia Vi
2-oxoglutarate va NADH dé tao thanh NAD* . Nong d6 cia Hey trong mau ty
1& thuan voi lwong NADH chuyén hoa thanh NAD* (AA340 nm).

Xét nghiém duoc thyc hién trén hé théng may mién dich tu dong cua Roche
bao gdm cac modul E802, E601, E411...
1.3.1.3. Phuong phdp sdc ki léng khoi phé

Nguyén ly: phuong phap khéi phd (Mass Spectrometry-MS) 1a phuong
phap nghién ctiu cac chat bang cach do, phan tich chinh xac khéi lugng phan
tir caa chat d6 dua trén su chuyén dong cia cac ion nguyén tir hay ion phan tur
trong mot dién truong hoac tir truong nhat dinh. Ti sb gitra khdi lugng va dién
tich (m/z) c6 anh huong rat 16n ddi vai chuyén dong nay caa ion. Néu biét dugc
dién tich cua ion thi ta dé dang xac dinh duoc khéi luong cua ion do.

Nhu vay, trong nghién ciu khdi phé cua bat ky chat nao, trudc tién nd
phai duoc chuyén sang trang thai bay hoi, sau d6 duoc ion hoa bang céc
phuong phap thich hgp. Cac ion tao thanh dugc dua vao nghién ctru trong
bo phan tich khéi cia may khdi pho. Tuy theo loai dién tich caa ion nghién
clru ma nguoi ta chon kiéu quét ion duong (+) hoic am (-). Kiéu quét ion
duong thuong cho nhiéu théng tin hon vé ion nghién ctru nén duoc dung phd
bién hon.

Sau khi dugc tach trong hé thdng sac ky 1ong, mau can phan tich s& di qua
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mot 6ng dan dén dau do MS. Tai day dién ra qua trinh ion hoa trong budng API
véi kiéu ESI, APCI hodc APPI (12 3 ngudn ion hoéa tai ap suat khi quyén). lon
sinh ra dugc tap trung va gia téc bang hé quang hoc ion dé dua vao bd phan
tich khdi. Tai bo phan tich khdi, tt cuc thi nhat s& chon ion me c6 m/z xac
dinh, cac phan manh cua ion nay dugc tao ra tai buong va cham (collision cell)
nho tuong tac véi khi tro va dugc phén tich nho tir cuc thir ba, tao ra tin hiéu
dic trung tai bo phan phat hién ion. (nguon Agilent 6410 Triple quad
LC/MS/MS).
1.3.2. Cac phwong phdp xét nghiém folat

- Phuong phap mién dich hoa phat quang.

- Phuong phéap mién dich dién hoa phat quang.

- Phuong phap sac ki long khdi pho.
1.3.2.1. Phwong phdp mién dich héa phat quang

Nguyén ly: xét nghiém Architect folat 1a xét nghiém mién dich hai budc
str dung c6ng nghé mién dich vi hat hda phat quang (CMIA) véi quy trinh xét
nghiém linh hoat chemiflex dé dinh luong folat trong huyét thanh. Hai buéc
tién xu ly giai phong folat tir folat lién két protein noi sinh. Mt lugng mau da
tién xtr Iy dugc chuyén vao RV thu ba, sau d6 thém Folat Binding Protein (FBP)
phui trén vi hat thuan tir va dung dich pha lodng thubc thir. Folat c6 trong mau
gan véi cac vi hat pha FBP. Sau khi rira, chat két hop pteroic acid c6 danh dau
acridinium duoc cho vao va gan vai cac vi tri con tréng trén vi hat phu FBP.
Sau d6, dung dich Pre-Trigger va Trigger Solutions duoc thém vao hon hop
phan @ng, phan ung hoa phat quang hinh thanh duoc do la don vi &nh séng
tuong d6i (RLUS). Sy tuong quan ti 1& nghich gitra luong folat trong mau va
RLUs s& dugc bo phan quang hoc trong may mién dich phat hién.

Xét nghiém folat dugc tién hanh tu dong trén hé théng may mién dich cua
Abbott hoac Siemens.

1.3.2.2. Phwong phdp mién dich dién héa phat quang
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Nguyeén ly xét nghiém 1a nguyén ly mién dich canh tranh. Mau bénh pham
dugc & qua 3 budce: budc 1 a vai chit tién xu 1y dé giai phong folat gin protein;
budc 2 u véi protein gan két folat danh du ruthenium; budc 3t véi cac vi hat
phu streptavidin va folat danh dau biotin hinh thanh phuc hop protein gin két
folat danh dau ruthenium gan két véi folat danh dau biotin. Toan bd phtc hop
tré nén gan két voi pha rin thdng qua su twong tac gitta biotin va streptavidin.
HGon hop phan tng duoc chuyén téi budng do, & d6 cac vi hat ddi tir dugc
bat gitr trén bé mit caa dién cuc. Nhitng thanh phan khdng gan két sé& bi thai
ra ngoai buong do bai dung dich ProCell/ProCell M. Cho dién 4p vao dién
cuc s& tao nén sy phéat quang hda hoc duoc do bang bo khuéch dai quang ti.
(package insert Cobas trén hé thong Roche).

Xét nghiém duoc thuc hién trén hé thong mién dich ty dong cia Roche
bao gdm cac modul E802, E601, E411...
1.3.2.3. Phwong phdp sac ki long khoi pho

Nguyén ly xét nghiém folat bang phuong phap sac ki long khéi pho tuong
tu nhu xét nghiém Hey. Céc két qua do duoc dua vao phd khéi cua ting chat
va ghi nhan tin hiéu ion chat can phan tich bang phan mém. Phan tich dir liéu
bang phan mém dé doc két qua dinh luong cho timg chét.

1.3.3. Cac phwong phap phat hién da hinh gen MTHFR.
Phwong phap realtime PCR

Nguyén ly: phan trmg Realtime PCR dugc thyc hién trong mét may gia
nhiét c6 kha nang chiéu sang mdi mot mau véi mot chiim anh sang cé chiéu dai
buéc séng nhat dinh. Ngoai ra may PCR con xac dinh duoc budc séng anh sang
phét ra tir phan tir phat huynh quang bi kich hoat trong 6ng PCR. Tir d6 may
c6 thé xac dinh duoc tin hiéu huynh quang thay d6i sau mdi chu ky do sé
lugng phan tir DNA dugc téng hop ting 1én. Vi vay c6 thé tinh duoc luong
san pham DNA thu duoc sau phan ung. Real time PCR gom hai qué trinh
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dién ra dong thoi: nhan ban DNA bang phan tmg PCR va do d phat huynh
quang ty Ié thuan hoic nghich véi sé doan DNA tao thanh.

Panh gia két qua: phan tng Real-time PCR duogc thé hién bang biéu do
khuéch dai real time PCR, gém 3 giai doan:

- Giai doan u: tin hiéu huynh quang duoc tich lity va chua dat dugc
ngudng nhan biét cua thiét bi. Khi d6, ndong do chi & mac 0 va 1a mot duong
thang (duong nén). Giai doan nay chiém khoang 3-20 chu ki dau.

- Giai doan liiy thtra: tin hiéu huynh quang tang vot 1én va vuot qua
duong ngudng do sy ting nhanh cia cac ban sao. Thoi diém ban sao tang nhanh
vuot ngudng goi 1a chu ki ngudng (Ct). Chu ki ngudng 1a théng sé dé danh gia
murc d6 sao chép cua gen MTHFR can phat hién.

- Giai doan binh nguyén: do thi di theo duong ngang khi nong do ban
sao da bao hoa, khong tang 1én duoc nita do enzym Tag polymerase khéng con
hoat dong va luong ANTP ciing hét.

Nhu vay quy trinh thuc hién k¥ thuat realtime PCR cling theo nguyén
tic thong thuong cua phan tng tong hop chudi. Tuy nhién, dic diém khac
biét chinh 1 doan DNA duoc nhan 18n s& dugc phat hién tai mdi thoi diém
dién ra phan tng. Vi vay realtime PCR c6 d6 nhay va do dic hiéu cao hon
phuong phap PCR thong thuong va no co thé dinh luong duoc chinh xéac s6
ban sao dugc nhan 1én trong cac chu ki phan ung.

Phwong phap sequencing

Nguyén Iy: sequencing thuc hién dua trén k¥ thuat phd bién 1a “chain
termination - két thuc chudi” bang viéc st dung cac deoxy nucleotide da bi
chinh stra 1am mét nhom hydroxyl & dau 3’ cta phan tr dudng. Nhom 3°-OH
dong vai tro cho phép gin thém mot nucleotide méi vao chudi. Khi mot ddNTP
duoc thém vao chudi, vi khong c6 nhém 3°-OH nén mot nucleotide khong dugc

thém vao, phan g tong hop s& dimg lai. Enzym polymerase xtic tic phan mg
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gén cac ANTP vao mach don ciia DNA dé kéo dai mach & vi tri 3°- OH va dung
lai néu gin cac dANTP vao chudi. K§ thuat giai trinh ty DNA tu dong (Dye
termination sequencing) sir dung cac dNTP ¢6 danh dau huynh quang gitip cho
viéc sép Xép trinh tu DNA. Moi loai ANTP duoc gén mot mau c6 budc song
phéat xa huynh quang khéac nhau cho phép thuc hién gidi trinh ty trong mot phan
tmg duy nht.

Nguyén tac hoat dong cia may 1a trong sudt qua trinh dién di, khi c6 mot
vach dién di di qua chum tia laser thi vach dién di s€ phat sang va dugc camera
ghi nhan va luu lai thanh mot cuong d6 dinh sang (peak) trong biéu d6. Tir biéu
d6 cua cac dinh cuong d6 sang nay, may sé& so dong cua cac dinh twong tng
v61 nhau va phan tich thanh trinh ty cia doan DNA.

1.4. Céac nghién ciru vé moi lién quan giira homocystein, folat va da hinh
gen MTHFR

1.4.1. Cac nghién cizu vé méi lién quan gi@a néng dé homocystein, folat
huyét thanh va da hinh gen MTHFR & ngwoi khée mgnh

Pé khao sat méi lién quan giira ndng do Hey, folat huyét thanh va da
hinh gen MTHFR da c6 nhiéu nghién ciu da béo co vé sy lién quan nay trong
cong dong lam co s cho nhitng nghién ctu trén cac bénh Iy khac nhau.

Alessio va cong su °! da nghién ctu thay rang cac da hinh 677T va
A1298C ¢ gen MTHFR c¢6 su lién quan c6 ¥ nghia thong ké véi sy ting nong
d6 Hey huyét thanh. Nong do folat khong c6 khac biét dang ké trong méi nhém
da hinh. Nghién ctiu goi ¥ rang cé yéu té di truyén (gen MTHFR) anh huéng
dén ndng d6 Hey, ma khong lién quan tai folat trong huyét thanh.

Yang va cs nam 2008 di tién hanh mot nghién ciu qui md 16n (n= 6793)
va thay trong nhiig ngudi mang da hinh MTHFR di c6 Hey huyét thanh cao
hon va murc folat huyét thanh thap hon nhém khong mang da hinh. Ngudi mang
da hinh gen MTHFR (C677T) ¢6 muc folat huyét thanh thap hon 22% va nong
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d6 Hey cao hon 25,7% so véi kiéu gen CC. Nghién ctru ciing két luan rang viéc
bé sung acid folic 1am giam ndng d6 Hey trong nhom ngudi mang da hinh gen
MTHFR (p <0,001).%2 M6t nghién ctiru khac gan day cua Juan Ni va cs ® nghién
ctru trén dbi twong ngudi khoe manh bao gdom 330 tinh nguyén vién (164 nam
va 166 nir). Tac gia da khao sat mdi lién quan giita nong do Hey, folat huyét
thanh va da hinh gen MTHFR vi tri 677 C—T trén d6i tugng nghién cau va
nhan thay: c6 méi tuong quan nghich gitra néng do Hey va folat huyét thanh
Véi r = -0,252. Nam gidi c6 ndng d6 Hey huyét thanh cao hon dang ké so voi
nit gidi (p <0,001). Cac ca thé c6 kiéu gen MTHFR 677TT c6 nong do Hey
trong huyét thanh cao hon dang ké so véi cac cé thé co kiéu gen CC va CT (p
<0,001). Nhu vay, trén d6i tuong nguoi khoe manh, cac tac gia da ching minh
c6 mbi lién quan gitra ndng d6 Hey va cac da hinh gen MTHER dic biét 1a vi
tri C677T, nong do Hey va folat huyét thanh c6 médi twong quan nghich nhung
khong chat ché.
1.4.2. Cac nghién cizu vé méi lién quan gia néng dé Hcy, folat va da hinh
gen MTHFR ¢ phu né c6 bdt thwong sinh san

Pi c6 nhiéu nghién ciu vé mdi lién quan giira nong do Hey, folat huyét
thanh va da hinh gen MTHFR & d6i tuong c6 bat thuong sinh san trén thé gidi.
Tuy nhién céc ching toc hay cac qudc gia khac nhau thi c¢6 céc két qua khac
nhau, vi vay van con nhiéu tranh ci xung quanh viéc cac da hinh gen MTHFR,
nong d Hey cao va folat thap c6 thuc sy 1 yéu té nguy co ciia cac bat thuong
sinh san va 1a cac yéu to nguy co doc 1ap hay phu thudc trong viée tuong tac
trong qua trinh chuyén hoa.

Manju Puri ® phan tich tai An D6 vé da hinh gen MTHFR C677T,
nong do folat, vitamin B12 va Hcy trong huyét thanh trén nhdm phu nix c6
tién s mat thai tai phat. Két qua nghién ctu trén 107 phu nit ¢6 tién st mat

thai tai phat va 343 phu nir di sinh con binh thuong l1am nhém chiing cho thay
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khong c6 su khéc biét vé tinh da hinh gen véi p= 0.409. Pa hinh gen MTHFR
c6 lién quan dén ting Hey trong nhom bénh véi p= 0,031. Sy ting ndng do Hey
c6 lién quan dén tinh trang mat thai tai phét vai ty suat chénh OR=7,02. Viéc
thiéu folat khdng rd rang ¢ ca nhdm bénh va nhém ching.

Wendell Vilas Boas % nghién ctiu tai Brazil trén 89 phu nit ¢4 tién st siy
thai hoic thai chét luu va 150 phu nit khoe manh ting sinh con 1am nhém
chung. Tac gia nhan thay khéng cé sy khéac biét gitta hai nhém vé tinh da hinh
ctia cac gen C677T, A1298C va A2798G, nong do Hcy, folat va vitamin B12
huyét thanh ciing khdng c6 su khac biét gitta nhom bénh va nhom chiing. Tuy
nhién, khi phan tich hdi quy tuyén tinh thi nhan thay cé sy phu thudc cua nong
d6 folat huyét thanh trong viéc duy tri ndng do Hcy.

Zhong Lin % nghién ciu trén 403 phu nir ¢é tién st mat thai tai phat va
342 phu nit khée manh duoc chon ngau nhién tai Trung Quéc. Két qua cho thay
khong c6 su khac biét vé nong do folat gitta nhdm bénh va nhém ching (p=
0,072) nhung c6 su khac biét vé nong do6 Hey huyét thanh (p= 0,018). Tan suét
xuat hién alen T cua SNP 677 gen MTHFR trén nhém bénh so véi nhém chimng
c6 sy khéc biét r6 rét (p < 0,001). Tan xuat xuat hién alen C ciia SNP 1298 gen
MTHFR & nhom bénh va nhém chirng ¢ su khac biét (p= 0,046).

Méi day Radhika Kedar va cs dd mo ta méi lién quan gitra nong do Hey,
folat huyét thanh va da hinh gen MTHFR thong qua viéc nghién cau 118 d6i
tuong 1a cac ba me di sinh con mac hdi chang Down va 118 ba me di sinh con
khoe manh cung do tudi 1dam nhom chang. Két qua chi ra rang da hinh gen
MTHFR vi tri 677 chiém 64,4% trong nhém ba me c6 con mac hdi chitng Down
nhung chi chiém 33% trong nhdm chizng véi OR = 4,1. Nong do folat thap hon
va nong d6 Hey cao hon & nhdm bénh s6 vai nhém ching (p < 0,01).%7

Pé danh gia tac dong cua viéc bo sung cac ché pham cua folat 1&én nong
d6 Hcy huyét thanh va sy tuong tac trong cac da hinh gen MTHFR, Azita
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Hekmatdoost % da b sung cho nhdm phu nix ¢6 tién sir mat thai tai phat bao
goém 220 ddi twong chia thanh hai nhém, 1 nhém st dung acid folic va 1 nhém
st dung SMTHF voi ham luong 1mg/ ngay. Két qua cho thay nong do folat ¢
nhém bo sung SMTHF ting cao hon déng ké so véi nhdm bé sung acid folic
(p< 0,001). Nong d6 Hcy giam ¢ ca hai nhém va khéng co6 su khac biét o 2
nhém (p=0,47). Khong c6 su khac biét rd rang vé ndng do Hey va folat sau bd
sung theo cac da hinh C677T va A1298C cua gen MTHFR.

Nhu vay, cac nghién ctu trén thé gidi con chua co su dong thuan, da phan
chi ra c6 su lién quan cua viéc ting ndong do Hey dén céc bat thuong sinh san, da
hinh gen MTHFR c6 lién quan khong 1 rang va chua thay c6 su lién quan cia
viéc giam ndng do folat huyét thanh dén céc bat thuong sinh san.

1.4.3. C&c nghién cizu vé méi lién quan giira nong dg Hey, folat huyét thanh
va da hinh gen MTHFR 6 mét sé6 bénh 1y khac

Nong do Hey cao duoc coi 1a mot 1a mot yéu té nguy co cia mot sé bénh
quan trong. Trong bénh xo vira va huyét khdi mach mau,® tac gia uéc tinh c6
t6i 10% tong sb ca tir vong do bénh mach vanh, tac 1a hon 50.000 ca mdi nim
& Hoa Ky c6 ting nong d6 Hcy mau. Khi ting nong do Hey 1én 5 pmol c6 thé
lam ting nguy co mac bénh mach vanh Ién 60% & nam gisi va 80% & phu nix
100 Sy gia tang nay ciing lién quan dén viéc tang 50% va 6,8 1an nguy co MAc
cac bénh mach mau nio va dong mach ngoai vi. Céc tac gia ghi nhan rang nong
d6 Hcy ¢ muc rat cao dan dén bién ching nghiém trong va thuong tir vong
sém. Nguyén nhan di truyén pho bién nhét gy ting Hey trong dan sé ndi chung
12 da hinh gen C677T cua gen MTHFR.1%!

Ingvar Bijelland (2003) dé cap lién quan dén ching rdi loan lo au, tram
cam.1%2 T4c gia da sir dung thang diém danh gia chtng lo au, tram cam (HADS)
ctia bénh vién tai Na Uy dé danh gia va lua chon duoc 5948 ca nhan tham gia
nghién ctiu. Két qua cho thay, ndng d6 Hey trong mau cao > 15 pmol/L & nhém
c6 rdi loan lo u tram cam so v&i nhém binh thudng véi OR=1,9 véi khoang
tin cay 95% la 1,11-3,25. Pa hinh gen MTHFR 677TT cta nhom bénh so vai
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nhom chiing 1a 1,69 95% CI = 1,09-2,62. Khdng tim thay su khéc biét giira
nong do folat va vitamine B12 cho dbi twong méac ching lo au, tram cam.

Intessar Emam (2006) mé ta lién quan dén bénh tim mach 1% va dua ra két
qua: nong d6 Hcy huyét thanh & nhém bénh nhan c¢6 xo vita mach vanh
(16,12 + 5,09 umol/L), & bénh nhan nhdi mau ndo (16,79 + 5,93 umol/L) so
véi nhoém ching (10,43 + 2,57 umol/L) (p < 0,01). Ndng dd acid folic khéng
c6 su khac biét gitra cac nhom. Khi danh gia méi twong quan giira ndng d6 Hey
va cac da hinh gen MTHFR téc gia nhan thay nong d6 Hey cao hon déng ké ¢
d6i twong co kiéu gen TT (18,26 + 2,75 umol/L) va ddi tuong kiéu gen CT
(17,60 + 7,22 umol/L) so véi d6i tuong kiéu gen CC (12,94 + 4,16 pmol/L,
p <0,01). Tuy nhién da hinh gen MTHFR A1298C khéng c6 su khac biét vé
nong d6 Hey huyét thanh giira cac nhom.

Agustin Oterino (2009) md ta trén bénh nhan dau nira dau,'* tac gia nhan
thay nong do Hey cao hon ¢ nhdm bénh nhan dau nira dau so véi nhém chang.
Pa hinh gen MTHFR 677TT c6 thé hitu ich dé xac dinh nhitng bénh nhan cé
nguy co cao mac chimg dau nira dau.

Mot s6 nghién ctru hoi cau cho thay nong do Hey toan phan trong huyét
thanh ting & bénh nhan suy than va muac loc cau than thap hon c6 lién quan dén
nong d6 Hey huyét thanh cao hon. Nhimg ngudi ¢6 kiéu gen TT vi tri 677 cua
gen MTHFR s0 véi nhitng nguoi ¢6 kiéu gen CC ¢6 mirc ndng do Hey cao hon
25% va nguy co mac bénh tim thiéu mau cuc bd cao hon 16%.1% Ngoai ra, da
hinh C677T 1a yéu té nguy co phat trién bénh than do dai thao dudng & bénh
nhan dai thdo duong type 2.1

Su bién d6i cua ndong d6 Hey, folat va da hinh gen MTHFR duoc nghién
ctru trong nhiéu bénh Iy khéc nhau, trong khuén khé caa luan an, ching toi
nghién ctru trén nhom ddi tugng co tién st mat thai tai dién.


https://www.sciencedirect.com/science/article/pii/S165836120670004X#!
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Chuong 2
POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Poi twong nghién ciu
2.1.1. Tiéu chudn lwa chen déi tweng nghién cizu
% Tiéu chuan cho nhém bénh

Péi tugng nghién cau 1a phu nit trong d6 tudi sinh san tir 18-45 tudi, co
tién st thai chét luu lién tiép hai lan tré 1én da duoc loai trir cac nguyén nhan
gay thai chét luu thuong gap bao gom:

- C6 két qua am tinh vai hoi ching antiphospholipid;

- Khdng c6 bat thuong tir cung, budng triang;

- Noi tiét t6 binh thuong (FSH, LH);

-Rh (+)

- NST d6 cua ca hai vo chong binh thuong;

- Tinh dich d6 ctia chong binh thuong, ty 1é dat giy DNA tinh triing < 15%;

- Chiéu cao > 150cm va can niang > 40kg hoic c6 BMI tir 18,5 dén 25

- Khdng dung céc ché pham cé acid folic it nhat 4 tuan.

% Tiéu chudn cho nhdm ching

Déi twgng nghién ctu trong nhdm chang 1a phu nit & d6 tudi 18-45 da
ting sinh con khoe manh ngay lan c6 thai dau tién, khdng co tién s say thai,
thai chét luu va khong c0 tién sir mang thai di tat.
2.1.2. Tiéu chudn logi trir

Bénh nhan c6 bénh Iy tam than;

Bénh nhan c6 bénh Iy suy giam mién dich HIV/AIDS;

Bénh nhan mac bénh Iy man tinh: dai thao dudng, tang huyét 4p, bénh ly

tim mach; suy gan, suy than.
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2.1.3. Thei gian va dia diém nghién ciru
% Thai gian: nghién ctru dugce thuc hién tir thang 1 nam 2017 dén thang 6
nam 2020.
% Dija diém: B6 mon Y sinh hoc - Di truyén Trudng Dai Hoc Y Ha Noi
va Bénh vién Da khoa MEDLATEC.
2.2. Phuong phap nghién curu
2.2.1. Thiét ké nghién ciru
Nghién ciru duoc thiét ké theo phuong phap nghién cttu bénh — chang.
2.2.2. Cé'mdu nghién ciru
C& mau duogc udce tinh theo 3 bién sé nghién ctu 1a ndng 6 Hey, nong do
folat va da hinh gen MTHFR theo nhitng nghién ctru trude d6. Theo cac nghién
ctru dd bao cdo, da hinh vi tri 677 c6 y nghia hon vi tri 1298 trong mai lién quan
dén céc bat thuong sinh san vi vay ching tdi khdng lua chon tinh ¢& mau theo
da hinh vi tri 1298.
2.2.2.1. Uéc tinh ¢& mdu theo da hinh gen MTHFR C677T.
U'6ce tinh ¢& mau cho ty s nguy co giita bénh nhan c6 da hinh C677T va
tinh trang thai chét luu tai phat.
- Cong thuc tinh ¢ mau:®’
r+1, (MA-P)(Z,+2Z,,)"°

"=l r : (P, — p,)?

- Trong do:
+r = 1 la ty s6 gitra nhém chang so véi nhém bénh.
+ p1 = 0,724 la ty 1€ bénh nhan c6 da hinh C677T trong nhoém phu nix
c6 tién s thai chét luu tai phat. 1%
+p2 = 0,528 la ty I¢ bénh nhan c6 da hinh C677T trong nhém khong co
tién sir thai chét luu tai phat ma co thai binh thuong ngay lan dau mang thai.1%

+ p la gia tri trung binh cta p; va p».



bang gia tri (Zy + Zp)? nhu sau:

42

+ Zon, Zp la hang sé duoc rut ra tir phan phdi chudn. Tir d6 ta ¢ duoc

Bing 2.1: Hang sé C lién quan dén sai sot loai | va |

o= B=0.20 B=0.10 B =0.05
(Power = 0.80) (Power = 0.90) (Power = 0.95)
0.10 6.15 8.53 10.79
0.05 7.85 10.51 13.00
0.01 13.33 16.74 19.84
- Tr c4c sb liéu trén ta tinh duoc ¢& mau nhu sau:
N = a+1) 0,626x0,374 X(Zos + Zp)?

1 (0,724—0,528)x(0,724—0,528)
- Két qua tinh c& mau twong @ng cho mdi nhém véi mic a, B nhu sau:
Bdng 2.2: Uéc tinh ¢é Mdu theo da hinh gen lién quan dén thai chét lwu tdi

phat theo mac sai sot logi | va Il

B 0,20 0,10 0,05
o (power = 0,80) (power = 0,90) (power = 0,95)
0,10 76 104 132
0,05 96 128 159
0,01 163 204 242

Lya chon o va p déu bang 0,1 thi ¢& mau 1a n=104 cho mdi nhom.
2.2.2.2. Uéc tinh ¢é mau theo bién doi nong dé Hey huyét thanh

- Ap dung c6ng thuc tinh ¢& mau:*’

r+1 O-Z(Zﬂ+za/2)2
r ~ (difference)?

n=(

- Trong do:
+r =1 laty sé gitra nhdm ching so véi nhém bénh.,

+ 6 =2,61 do léch chuan r(t ra tir nghién ctu trude d6.19°
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+ Difference 1a sy khac biét giita gia tri trung binh cua nong d6 Hey
gitra nhom thai chét luu tai phat va nhém ching (8,95 — 7,32) pmol/L. 109110
- Ap dung cdng thire chiing ta thu duoc két qua nhu sau:
Bdng 2.3: Uéc tinh c¢é mdu theo s bién thién ciza homocystein lién quan

dén sdy thai va/hogc thai chét luu twong g véi cac miec sai sot loai | va 11

B 0,20 0,10 0,05
o (power = 0,80) (power = 0,90) (power = 0,95)
0,10 32 44 56
0,05 36 55 67
0,01 70 87 103

Lwa chon o va p déu bang 0,1 thi ¢& mau 1a n=44 cho mdi nhdm

2.2.2.3. Uéc tinh ¢é mau theo nong d¢ folat

- Ap dung cdng thire twong tu ¢éng thic tinh theo ndng d6 Hey.116

“r = 1 la ty s6 gitra nhém chang so vai nhom bénh.

- 6 =9,00 d léch chuan rit ra tir nghién ciru trude do.11

-difference la sy khac biét gitra gia tri trung binh cua nong do folat huyét

thanh cua nhém bénh va nhém chiing (22,00 — 27,00) nmol/L.*!

Bdng 2.4. Két qud tinh cé mdu twong iing cho méi nhom véi miee a, f

B 0,20 0,10 0,05
a (power =0,80) | (power =0,90) (power = 0,95)
0,10 40 56 70
0,05 51 69 85
0,01 87 109 129

Tur cdng thic tinh ¢& mau da dua ra va danh gia tinh kha thi coa dé tai
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chiing t6i da stir dung muc a = 0,10, p = 0,10 (power = 0,90), lya chon ¢c& mau
16n nhat theo 3 bién 1a 104 cho nhdm bénh va udce tinh 15% dbi tugng co thé
bi loai khoi nghién ctu. Tur d6 tinh dugc ¢d mau lya chon cho nhém bénh la
120, ty 1& nghién ctu lya chon 1a 1:1 nhu vay ¢& mau cho mdi nhém bénh va
nhom ching 1a 120, tong sé ddi twong tham gia nghién ctu 1 240.

Két qua thuc té ching t6i da thu thap dugc 128 bénh nhan nhdém bénh va
126 bénh nhan nhém chang.

2.3. Thu thap miu va bién sbé nghién ciru
2.3.1. Cdc buwéc tién hanh

-Budce 1: 128 dbi twong nhdm bénh va 126 d6i twong nhém chang dap
{rng tiéu chi chon bénh nhan tai muc 2.1.1 va khéng vi pham tiéu chuan loai trur
tai muc 2.1.2 s€ dugc tham kham va khai thac thong tin vao bénh an nghién
ctru (phu luc 1 va 2). Cac thdng tin thu thap bao gém: tudi, nghé nghiép, tién
str thai san, s6 1an mang thai, sé 1an c6 bat thuong thai san, cac xét nghiém da
c6, cac bénh man tinh da duoc chan doan, cac thudc da dung.

- Bué6e 2: d6i tugng nghién ctru duoc ldy mau tinh mach vao 2 6ng, mot
6ng chong dong EDTA dé lam xét nghiém gen va mot ong khdng cé chong
dong dé tach huyét thanh lam xét nghiém Hcy va folat.

- Budc 3: d6i voi mau chong dong bang EDTA thi luu ti lanh -20°C va
lam tap trung tai bo mon Y sinh hoc di truyén, Truong Pai hoc Y Ha Noi dé
x4c dinh da hinh gen MTHFR. Mau lam xét nghiém Hcy va folat duoc bao
quan lanh va chuyén vé Bénh vién Pa khoa MEDLATEC trong vong 4 gio dé
ly tim va thuc hién xét nghiém. Ddi véi cac miu mau khong thuc hién duoc
xét nghiém trong vong 4 gio thi ly tam ngay tach huyét thanh, bao quan & nhiét
d6 -20°C va lam xét nghiém trong vong 7 ngay.

- Budc 4: d6i vi mau phan tich gen MTHFR s& dugc tach chiét theo phu
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luc 3 va xac dinh da hinh gen bang phuong phép real time theo phu luc 4. D4i
voi mau xét nghiém Hcey va folat thuc hién theo huéng dan thuc hién xét
nghiém trén hé thng mién dich Achitech (phu luc 5).

- Budc 5: két qua phan tich gen MTHFR duoc kiém chang lai 20 mau
ngau nhién bao gém 10 mau nhdm bénh va 10 mau nhém chang bang phuong
phap giai trinh tu trén hé théng may ABI 3500.

- Bude 6: phan tich cac két qua nong do Hey, folat va da hinh gen MTHFR
dé danh gia két qua nghién cuau.

2.3.2. Bién sé nghién ciru

- Tudi phu nir: d6 tudi sinh san tét nhat ¢ phu nix 1a 18-35, tuy nhién do
tuoi co kha nang sinh san la 15-49 tudi (WHO). Theo véan dé phép Iy va kha
ning sinh san tai Viét Nam, do tudi duoc lya chon nghién ctu 1a 18-45 tudi cho
ca hai nhom bénh va chiing. Phu nit > 35 tudi duge cho 13 ¢6 nguy co cao trong
viéc mang thai va sinh con. Vi vay, ching toi cling cling phan tich so sanh céac
két qua nghién cau theo 2 nhom tudi <35 tudi va > 35 tudi.

- Chiéu cao, can nang: Jose GB Derraik (2016) 2 da chi ra rang cac phu
nit c6 chiéu cao < 155cm hoic < -2SD dudi muc trung binh ctia dan s ¢o ty 18
sinh non so v&i nhdm phu nit cao hon véi OR = 1,65. Saba W Masho (2013)
ciing chi ra cac ba me thiéu can hoac thira can ciing c6 kha ning anh huong dén
thai ki. O Viét Nam chua c6 cac nghién ciu vé chiéu cao va can ning caa me
anh hudng dén qua trinh mang thai, tuy nhién nhém nghién ctu ciing thdng
nhét ldy nhdm phuy nit ca nhém bénh va nhém chiing 1a ¢é chiéu cao > 150cm
va can ning > 40kg hodc c6 BMI tir 18,5 dén 25.

- Sb 1an thai chét luu: theo Hiép hoi Y hoc sinh san Hoa Ki (ASRM), say
thai, thai chét luu tai didn (Recurrent Pregnancy Loss - RPL/ goi chung 1a mét
thai tai dién) dugc dinh nghia 1a mat thai tir hai lan tro [én (Sy mét thai dugc
ghi nhan bai béc si san phu khoa thdng qua hé so).

- Nong d6 Hey, folat huyét thanh;
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- Céac dang da hinh gen MTHFR.
2.4. Trang thiét bj, dung cu va hda chat nghién ciu
2.4.1. Trang thiét b, dung cu
- Hé thdng phan tich tu dong cua Abbott (modul 12000 Architech plus).
- May li tdm Hettich model Rotanta 460.
- May real time CFX 960.
- May giai trinh tu Analyzer ABI3500.
- May li tAm dé ban Eppendorf (Puc).
- May Voltex — Genie 2.
- May quang phé ké Nano drop 2000C.
- Tu lanh (Sam sung).
- Tu lanh sau: - 20°C Sanyo.
- Micropipet (Eppendorf) cac muc thé tich.
- Dau cbn cac loai thé tich.
- Ong eppendorf thé tich 1,5 mL va 0,2 mL v tring.
- Nbi hap uot.
2.4.2. Hoa chat
Hoa chdt cho xét nghiém folat:

+ Micropaticles: Anti-Folate Binding Protein (chudt, khang thé don dong)
bat cap véi vi hat gan &i luc voi Folate Binding Protein (bo), trong dung dich
dém TRIS véi chit 6n dinh protein (albumin huyét thanh bo va dé). Nong do
tbi thiéu: 0,08% ran. Chat bao quan: Sodium Azide va cac tac nhan khang
khuan.

+ Conjugate: Pteroic Acid (PTA) chét két hop c6 danh dau acridinium
trong dung dich dém MES vai chat on dinh protein (Ion). Nong db t6i thiéu: 4
ng/mL.

+ Assay specific diluent: dung dich pha lodng xét nghiém Folat chira dung
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dich dém borate. Chat bao quan: Sodium Azide va cac tac nhan khang khuan.

+ Pre treatment reagent 1: Folate Pre-Treatment Reagent 1 chuira potassium
hyfroxide.

+ Pre treatment reagent 2: Folate Pre-Treatment Reagent 2 chua
dithiothreitol (DDT) trong dung dich dém acid acetic voi EDTA.

+ Specimen diluent: Folate Specimen Diluent chira dung dich dém TRIS
véi chat on dinh protein (aloumin huyét thanh nguoi). Chat bao quan:
Sodium Azide.

Hoa chdt cho xét nghiém Hey:

+ Kit thudc thir Architech Hey gom 4 lo: vi hat (Microparticles), chat lién
hop (Conjugate), men (Enzym), chét khir (redutant).

+ Mot s6 dung dich can thiét khac: chat kich hoat (triger), tién kich hoat
(pre-triger), dung dich dém, dung dich rira may, cac dung dich dinh chuan Hey
va huyét thanh kiém tra.

Hoa chdt cho phan tich gen MTHFR:

+ Hoa chat tach chiét: DNA Qia gen blood mini kit.

+ Taq 2X Master Mix (New England Biolab, Ipswich, MA).

+ ABI Big Dye Terminator v 3.1 Sequencing Standard Kit (Applied

Biosystems, Foster City, CA).
2.5. Quy trinh ky thuat
2.5.1. Quy trinh xét nghiégm Hcy, folat
- Xét nghiém Hcy va folat déu thuc hién trén may mién dich tu dong

Architech ctia Abbott theo hudng dan cua phu luc 5.
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Hinh 2.1. M6 phéng cdc bwdc trong quy trinh xét nghiém Hcy va folat
2.5.2. Kiém soét chdt lweng va bao céo két qud
Kiém soat chdt luwong

- Mau noi kiém duoc thuc hién dau ngay theo lich quy dinh gém ba mau
QC 1a Control L, Control M, Control H. P4y 13 nhitng mau QC dang nudc, bao
quan & 2-8°C. Bau ngay lam viéc, hoa chat QC duoc lay ra ngoai khoi tu lanh
phai dé ¢ nhiét &6 phong trong vong 30 phut, truéc khi thuc hién QC phai tron
déu.

- Kiém soét két qua noi kiém bang cach danh gia két qua phan tich QC
hang ngay ¢ cac muc theo quy tic ciia Westgard, dac biét 1a 8 quy tic thuong
dung 1z, 1ss, Ras, 22, 415, 10y, hién tugng Iéch (Shift), hién tuong truot (Trend).

-Pinh ky thyc hién Cal lai xét nghiém theo thoi gian khuyén céo, sau khi
thay 16 hda chat méi hay sau khi bao dudng may c6 tac dong truc tiép dén hé
thdng phan tich hozc khi cé két qua QC khong dat.

Két qua va bao céo két qua
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- Theo ddi két qua tir may phan tich d6 ra. Kiém tra cac 13i canh béo, néu
nghi ngo két qua can xem xét lai may, hoa chat va chay lap lai & khang dinh
két qua.

- Khoang tham chiéu: (package insert ciia nha sdn xuat)

Folat: + Pon vi do: ng/mL
+ Khoang tham chiéu: 3.1 — 20.5 ng/mL
Homocystein:
+ Pon vi do: umol/L
+ Khoang tham chiéu cho nit: 4,44 -13,56 umol/L
2.5.3. Phat hién da hinh gen MTHFR
2.5.3.1. Phuwong phap realtime PCR

- MAu mau toan phan tir cac d6i tuong nghién ciu duoc chéng dong bang
EDTA. DNA duoc tach tir mau bang kit tach chiét DNA Qiagen blood mini Kit.

- Nong do va do tinh sach ciia DNA duoc xac dinh bai may Nanodrop, ty 16
OD 260/280 va 260/230 cd két qua tir 1,8 dén 2,0 1a mau DNA dat tiéu chuan.

- Strdung bo kit real time PCR SNP-Express-RT cua hang Lytech (Moscow,
Russia). Phan tich da hinh gen dugc thuc hién trén may Biorad CF96 (USA)

Bdang 2.5. Thanh phan phdn ng

Thanh phan Thé tich/ phan ing

Master Mix: Tagman probe FAM, HEX, | 25 puL
mdi F, mdi R, dNTP, Taq polymerase

DNA mau 5uL (500ng DNA)

Tong thé tich 30 uL

Bdng 2.6. Chu ki nhiét cia phan g realtime PCR
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Chu ki Nhiét do Thoi gian
Bién tinh 95°C 15 phat
Khuyéch dai: 25 chu ki bao gom
Bién tinh 94°C 30 gidy
Gan moi 62°C 1 phat
Kéo dai 72°C 1 phat
Két thic 72°C 15 phut

Phén tich két qua: Chu ki ngudng (Ct) xuét hién trude chu ki 30 duogc
danh gia 1a dat chat luong.

Chat huynh quang HEX (xanh 14 cdy) dugc gin véi probe dic hiéu tai
C677 MTHFR hoic A1298 MTHFR, chit huynh quang FAM (xanh lam) duoc
gén vo1 probe dac hiéu tai T677 MTHFR hoac C1298 MTHFR.

- Pong hop tir binh thudng: tin hiéu huynh quang mau HEX vuot dudng
base line trudce chu ki 30, tin hiéu mau FAM khong vuot ngudng base line.

- Dj hop tir da hinh: Ca mau HEX va FAM déu c6 tin hiéu vuot dudng
base line trudce chu ki 30.

- Pong hop tir da hinh: tin hiéu huynh quang mau FAM vuot dudng base
line trudc chu ki 30, tin hi¢u mau HEX khong vuot ngudng base line.
2.5.3.2. Phuong phap giai trinh tu

DNA duoc tach tir mau toan phan bang kit DNA Qiagen blood mini kit
theo quy trinh khuyén c&o cua nha san xuat gom 10 budc (phu luc 3). Sau d6 DNA
trong mau bénh pham dugc khuéch dai trong phan tng PCR (Bang 2.7 va 2.8).
Tinh sach san pham PCR, sir dung phuong phép tiia Ethanol/EDTA. Phan tng
giai trinh tu st dung kit BigDye® Terminator v3.1 (Applied Biosystems Inc,
ABI, Foster City, CA, USA). Giai trinh ty 1 chiéu. San pham sau giai trinh ty
tiép tuc duoc tinh sach bang phuong phap tua Ethanol/EDTA va dién di trén
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Genetic Analyzer ABI3500 (ABI). Két qua giai trinh tu dwgc phan tich bang
cach st dung phan mém phan tich v5.1 DNA Sequencing cua ABI va so sanh
véi trinh ty da duoc cong bd trén Gene Bank.

Bdng 2.7. Trinh te méi ciia phdn #ng sequencing

Gen MTHFR Trinh ta moi
C677T 5" TGGGAAGAACTCAGCGAACT3’ F
5" GGAAGGTGCAAGATCAGAGC 3’ R
A1298C 5 ACAGGATGGGGAAGTCACAG 3’ F
5"TCTACCGTACCCAGGAGTGG 3’ R

Thanh phan phan tng bao gom:
- Genomic DNA: 25 pl chura 25-50 ng.
- Moi F: 0,5 pmol.
- M6i R: 0,5 pmol.
- Taq 2X Master Mix: 12,5 L.
- Tbng thé tich: 37,5 pL.

Bdng 2.8. Chu ki nhigt ciia sequencing

STT Chu ki Nhiét do Theéi gian
1 Khoi dau 95°C 2 phit
2 Bién tinh 95°C 30s
3 Gan moi 60°C 30s
4 Kéo dai 72°C 1 phat
5 Kéo dai 6n dinh 72°C 5 phat
6 Bao quan 4°C

Nhan dinh két qua:

- Mau sic cac dinh tin hiéu huynh quang tuong Gng véi cac loai nucleotid
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nhu sau: Adenin (A): mau xanh 14 cdy, Cytoxin (C): mau xanh duong, Tymin
(T): mau do, G (Guanin): mau den.

Két qua phan tich gen MTHFR tai vi tri 677 1a d6ng hop tir binh thuong
khi chi c6 1 peak mau xanh duong twong tng véi CC, di hop tir khi 1 peak co
mau xanh duong, 1 peak c6 mau d6 tuong tng véi CT va da hinh dong hop tu
khi chi ¢6 1 peak mau do twong tng véi TT.

Két qua gen MTHFR tai vi tri 1298 1a ddng hop ta binh thudng khi chi 6
1 peak mau xanh la cdy (AA), di hop tir khi ¢ 1 peak mau xanh 1a cay, 1 peak
c6 mau xanh duong (AC) va da hinh dong hop tir khi chi c6 1 peak mau xanh
duong (CC).

2.6. Xir Iy va phan tich sé liéu
2.6.1. X ly sé ligu

S6 liéu thu duoc trong nghién ctru duoc phan tich theo phuong phap xac
suat thong ké y sinh hoc. Phan mém duoc dung dé xtr Iy s6 liéu 1a R language
version 3.6.3.

Céc thuat toan str dung trong nghién cuu:

- Gid tri trung binh (X);

- b6 léch chuan (SD);

- Ty 1€ (%);

- So sanh hai gia tri trung binh bang T — Student test;

- S0 sanh cac ty 1¢ bang kiém dinh y2;

- So sanh céc ty 1€ trong cung mot nhom Wilcoxon test hoac sign test.

Su khac biét giita hai nhém c6 ¥ nghia thong ké khi p < 0,05. Phan tich
duoc thuc hién vai package compare Groups va tidyverse.

2.6.2. Xay dwng ngwong cit téi wu cho chin dodn ting nong dé homocystein
va folat huyét thanh
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Ngudng cit tdi vu cho Hey duge xac dinh bing phuong phap danh gia 8
tiéu chi ctia ma tran 13n 1on (confusion matix) bao gom: d6 nhay (sensitivity —
TPR), @6 dac hiéu (specificity — SPC), gia tri du doan duong tinh (positive
predicted value — PPV), gia tri du doan am tinh (negative predicted value —
NPV), d6 chinh xac can bang (balanced accuracy — BAC), chi sé trung binh
diéu hoa giita PPV va TPR (F1 score), thude do chinh xac du doan can dbi giira
d6 nhay va d6 dac hiéu (bookmaker informedness — BM), khoang cach Euclide
gitra d6 nhay va do dac hiéu ky hiéu (d-distance) la ngan nhat.

Céc phan tich trén duoc thuc hién véi packages pROC trén phan mém R
language version 3.6.3.

Tinh trang dudng tinh Tinh trang am tinh

Dugng tinh - sai ﬂﬁT:har
(FP) TP+fn  TPR
Am tinh - sai D6 dic hiéu
_TN
(FN) TN+Fp SPC

Gii trj dy béo duoing tinh F1 Score Khoang cach Euclid
P 2TP Fl 4
TP + FP PPV {m + FF + F"} Seore "ﬁ'l-TFR]gb ﬂ-SPC}zdht-u
Gia trj du béo dm tinh Accuracy can bang Chi s6 Informedness
™™ N TPR + SPC
TN + EN NPy —3 BAC TPFR+SPC-1 BN

Hinh 2.2. Cdc tiéu chi dé xay dung ngwéng cdt cho néng dé Hcy, folat

2.7. Xay dung mo hinh tién lwong

Phuong phap suy luan Bayes duoc &p dung dé xac dinh md hinh t6i wu
dra vao xac xuat hau dinh cia md hinh va chi s BIC (Bayesian Information
Criterion). Panh gia chat luong md hinh bang d6 nhay, do dic hiéu, danh gia
dao dong du cua md hinh bang cook’s distance, hat-values, studentized
residuals. Tur d6 xay dung md hinh du bdo cho nhém bénh va nhdm chuang.
Phan tich dugc thuc hién véi package BMA trén R language version.
2.8. Vén dé dao dikc trong nghién cieu

- Nghién ctru nay da dugc théng qua hoi dong dao dic cua Truong Dai
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Hoc Y Ha Noi theo quyét dinh sé 208/ HDPPPHYHN ngay 30 thang 12
nam 2016.

- Tat ca cac bénh nhan trude khi tham gia nghién ctru déu duoc giai thich
rd vé loi ich caa nghién ctu, cac quyén loi ciing nhu rui ro caa bénh nhan.

- Viéc tién hanh nghién ctru dugc thuc hién ding nhu muc tidu nghién ctu,
khong gay nguy hiém cho ngudi bénh, chi phuc vu cho su nghiép khoa hoc va
cham soc suc khoe nhan dan.

2.9. C4c bién phap tranh sai so

- Sai s6 do lay mau:

Cach khac phuc: tap huan cho nhdm lay mau ldy dang sb luong, loai chat
chéng dong, bao quan va van chuyén theo quy trinh dugc quy dinh tai don vi
lam xét nghiém.

- Sai s6 do nham mau:

Cach khic phuc: Mdi bénh nhan duoc ma hoa bang mot ma code c6 thé
nhan dang duy nhat trong khoang thoi gian it nhat mot nam va ghi s6 nam thu
thap mau vao danh sach bénh nhan.

- Sai quy trinh ky thuat:

Cach khéc phuc: tat ca cac xét nghiém trong nghién ctru déu c6 quy trinh
thuc hién theo tiéu chuan SOP. Quy trinh chay real time PCR déu c6 chiing am,
chung wildtype va chimg dong hop tir da hinh, chung di hop tir da hinh kém
theo, két qua giai trinh tu duoc so sanh véi ngan hang gen MTHFR
(NM_005957).

- Sai thong tin nghién ctu:

Cach khic phuc: ghi day du thdng tin can khai thac 1én phiéu thu thap mau
nghién ciu bao gdm ca ma bénh nhan, ngay, gio 1am xét nghiém va tu van két
qua.

2.10. So' d6 nghién ciu

- Tham kham lam sang 128 dbi tugng

126 ddi tuong - Thu thap théng tin lam nhém bénh
nhom ching

bénh an nghién cau
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!

L4y 4ml méu tinh mach chia 1am 2 éng

!

!

2ml mau duoc cho vao ong 2ml cho vao dng chéng dong
khong chong dong (serum), bang EDTA: Luu tu &m — 20°C
Chuyen\ngay den phong XN va chay xét nghiém gen theo dot
trong vong 4h. 7

| !

Tach DNA, chay real

20 mau duoc giai

Xét nghiém do nong d6 Hcy E.r:ﬁ f\)ACTiT:t dinh da trinh tw ile do,,' ching
va folat bang phuong phap ket qua
mién dich hoa phat quang trén l l
hé thong T)'ben dich cua Pénh gi4 cac da hinh gen MTHFR vij tri
Abbott C677T va A1298C & nhom bénh va nhom
chting

Phan tich két qua

- Panh gia mbi lién quan gitra nong do folat va homocystein huyét thanh va da hinh gen
MTHFR trong 2 nhdm nghién ctu

- Xay dung mé hinh dy doan nguy co thai chét luu tai dién cho phu nit d6 tudi sinh san.

So dé 2.1. Thiét ké nghién ciru
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Chuong 3
KET QUA NGHIEN CUU

Két qua nghién ciru thu dugc trén 128 bénh nhan c6 tién su thai chét luu
tai dién va 126 d6i twong da sinh con khoe manh 1am d6i chimg duoc trinh bay
trong cac bang va biéu do dudi day:

3.1. Pic diém ciia nhém doi twong nghién ciu

Bdng 3.1. Ddc diém vé tudi ciza nhom nghién ciu

NNC | Nhém chirng (n=126) | Nhom bénh (n=128)
Tuoi (nim) Mean SD Mean SD p
Mean + SD 31,1 4,67 30,5 5,17
Min 20 20 0,31
Max 40 44

Két qua bang 3.1 cho thay tudi trung binh cua hai nhém ching va nhom
bénh lan luot 1a 31,1 + 4,67 va 30,5 + 5,17. Khong co sy khac biét vé do tudi
trung binh gitra hai nhom nghién cuu (p > 0,05).

Bdng 3.2. So sanh néng dp Hcy va folat huyét thanh theo tugi

Nhém tudi <35 > 35
Nong dd n=193 n=61 g
Hcy (umol/L) 9,06 + 5,47 8,89 +2.39 0,053
Folat (ng/mL) 11,42 + 3,23 11,72 + 3,07 0,52

Tir bang 3.2 cho thay khong cd su khac biét gitta nong d6 Hey va folat

huyét thanh & nhém phu nit <35 tudi va nhém phu nit > 35, p > 0,05




S7

3.2. Nong d$ homocystein, folat huyét thanh va da hinh gen MTHFR

3.2.1. Néng dé homocystein va folat huyét thanh ¢ nhém nghién ciu

Bdng 3.3. So sanh két qud Hcy va folat ciza nhém bénh va nhom chiing

NNC Nhom chikng Nhom bénh
Nong do (n=126) (n=128) P
Hey (umol/L) 7,64+1,78 11,73 £ 6,08 < 0,001
Folat (ng/mL) 11,53 +3,21 11,45 + 3,17 0,84

Bang 3.3 cho thay két qua ndng do trung binh cua Hey & nhdm chang va

nhém bénh tuong tng 13 7,64 + 1,78 (umol/L) va 11,73 + 6,08 (umol/L) ¢6 su

khé&c biét rd rét co y nghia théng ké, p < 0,001. Nong d6 folat & nhdm ching 1a
11,53 + 3,21 (ng/mL) va nhom bénh 12 11,45 + 3,17 (ng/mL) su khac biét khéng
c6 ¥ nghia théng ké vai, p=0,84.

3.2.2. Danh gia da hinh gen MTHFR

3.2.2.1. Phat hién da hinh C677T va A1298C ciia gen MTHFR bang phirong

phéap realtime PCR

Pé kiém soat qua trinh nhiém chéo va danh gia chat lugng bo kit, mdi 1an

chay realtime PCR déu c6 kém theo céc ching am va ching duong cho ting

kiéu da hinh.
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Amplification 8

RFU

Cycles [ Log Scale
Hinh 3.1: Chi#ng am khong c6 DNA
Mau chiing cho két qua tot, mau ching &m khong c6 DNA khong c6 tin

hiéu huynh quang chting to khong co hién tuong nhiém chéo.
Amplification @

% —
o 10 20 30 4
Cycles ] Log Scale

Hinh 3.2. Két qud ching kiéu gen MTHFR 677CC
Két qua mau chang kiéu gen MTHFR 677CC la mot dudng tin hiéu mau
xanh 14 cay rd nét Ién & chu Ki 22 cho thay két qua phan tich dat két qua tét.
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Amplification i
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Hinh 3.3. Két qud ching kiéu gen MTHFR 1298AA

Két qua mau ching kiéu gen MTHFR 1298AA 1a mot duong tin hiéu mau

xanh 14 cay 1én & chu ki 24 cho két qua phan tich dat yéu cau.

Amplification »
o0 Lo U T P P
a0 Lo
; 100
so Lo
o
T + + + T + + + T T + + T + + + T +
o 10 20 30 40
Cycles [ Log 5cale

Hinh 3.4. Két qud ching di hep ti# gen MTHFR 677CT
Két qua mau chiing di hop tar gen MTHFR 677CT 14 hai duong tin hiéu
lén & chu ki 26 bao gdom 1duong tin hiéu mau xanh lam va 1 duong tin hiéu

mau xanh 14 cay.



60

Amplification i
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Hinh 3.5. Két qud chang di hep tie gen MTHFR 1298AC
Két qua mau chang di hop tir gen MTHFR 1298AC 12 hai dudng tin hiéu
lén & chu ki 24 bao gom 1duong tin hiéu mau xanh lam va 1 duong tin hiéu
mau xanh 14 cay.
Amplification ||
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Hinh 3.6. Két qud ching dong hep tir gen MTHFR 677TT
Két qua mau chimg dong hop tir gen MTHFR vi tri 677TT 1a mot duong

tin hiéu mau xanh lam 1én & chu ki 23.
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Amplification 4

RFU
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Hinh 3.7. Két qud chitng dong hep tir gen MTHFR 1298CC
Két qua mau chimg dong hop tir gen MTHFR vi tri 1298CC la mot duong
tin hiéu mau xanh lam 1én & chu ki 23.

Két qua mau bénh pham cho cac duodng tin hiéu va mau sac tuong tu cac
mau chimg: khong c6 da hinh gen thi c6 1 duodng tin hiéu mau xanh 14 cay, kiéu
di hop tir cho 2 dudng tin hiéu va kiéu da hinh déng hop tir cho 1 dudng mau
xanh lam.

3.2.2.2. So sanh phwong phdp gidi trinh tw gen véi két qud realtime PCR trong
phat hién da hinh gen MTHFR

Pé khang dinh két qua cua ky thuat realtime PCR khi xac dinh da hinh
gen MTHFR ching tdi di so sanh véi két qua giai trinh tu gen trén may ABI
3500. Danh s&ch 20 mau phan tich dbi chang theo phu luc 6.
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Amplificatien |"t

MTHFR, A1298C

—

ACCAGTGAAGIANAGTGTC

Hinh 3.8. Hinh dnh realtime PCR (bén trai) va gidi trinh tw ciia kiéu gen

1298AA (bén phai) ciia cling médu déi tweng nhom chang sé 12

Két qua mau co kiéu gen MTHFR 1298AA bang phuong phép real time
cho 1 duong tin hiéu mau xanh 14 cy, khi thuc hién bang phuong phap giai
trinh tu thi vi tri 1298 1én 1 dinh mau xanh 14 twong &ng vai nucleotid A cua
kiéu gen AA.

Amplification E
T T T

ACCAGTGAAQCAAGTGTC

n
: } \ :

0 10 20 30 40

Cycles [ Log Seale

Hinh 3.9. Hinh dnh realtime PCR (bén trai) va gidi trinh tw ciia kiéu gen
1298CC (bén phai) ciia cuing mdu déi tweng nhom chieng sé 20
Két qua mau co kiéu gen MTHFR 1298CC bang phuong phap real time
cho 1 dwong tin hiéu mau lam, khi thuc hién bang phwong phap giai trinh tu thi
vi tri 1298 1én 1 dinh mau xanh lam twong ¢ng véi nucleotid C cua kiéu gen
CC.
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Amplification |ﬂ|
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Hinh 3.10. Hinh dnh realtime PCR (bén trai) va gidi trinh tw ciia kiéu gen
677TT (bén phdi) ciza ciing mdu déi tweng nhém ching sé 12
Két qua real time cho 1 duong tin hiéu mau xanh lam thé hién mau c6 kiéu
gen dong hop trt MTHFR 677TT. Két qua phuong phap giai trinh tu cho thay

vi tri 677 1én 1 dinh mau dé tuong &ng vai kiéu gen dong hop TT.

Amplification |

MTHFR, C677T

=
IGCGGGAGCLGATTTCAY

: : ;
\ : }

0 10 20 30 40

Cycles [ Log Seale

1

Hinh 3.11. Hinh dnh realtime PCR (bén trai) va gidi trinh tw ciia kiéu gen
677CC (bén phdi) ciia cing méu déi tweng nhém bénh sé 56
Két qua mau c6 kiéu gen MTHFR 677CC bang phuong phap real time cho
1 dwong tin hiéu mau xanh 14 cay, khi thuc hién bang phuong phap giai trinh

ty thi vi tri 677 1én 1 dinh mau lam twong &g véi nucleotid C caa kiéu gen CC.
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Amplification |£
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Hinh 3.12. Hinh dnh realtime PCR (bén trai) va gidi trinh tw ciia kiéu gen
1298AC (bén phai) ciia cling mdu doéi tuweng nhom bénh sé 58
Két qua mau c6 kiéu gen MTHFR di hop tir 1298AC bing phuong phap
real time cho 2 duong tin hiéu: 1 mau xanh la cdy, 1 mau xanh lam. Khi thyc
hién bang phuong phap giai trinh tu thi vi tri 1298 1én 2: 1 dinh mau lam tuong
g véi nucleotid C va 1 dinh mau xanh 14 twong tng véi nucleotid A cua kiéu
gen AC.

Amplification IE

TGCGGGAQGYLGATTTCAT

Hinh 3.13. Hinh dnh realtime PCR (bén trai) va gidi trinh tw ciia kiéu gen

677CT (bén phai) ciza cing mdu doi trong nhom bénh sé 58

Két qua mau cd kiéu gen MTHFR di hop tir 677CT bang phuong phép real
time cho 2 dudng tin hiéu: 1 mau xanh 14 cay, 1 mau xanh lam. Khi thyc hién bang
phuong phap giai trinh tu thi vi tri 677 1én 2: 1 dinh mau lam tuwong ng voi

nucleotid C va 1 dinh mau dé twong Gng vai nucleotid T cua kiéu gen CT.
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Viéc lya chon ngau nhién 10 mau nhém bénh va 10 mau nhém chang cho

két qua trong dong 100% giira gitta 2 phuong phap da khing dinh két qua cua

phuong phap realtime PCR la dang tin cay.

3.2.3. Pa hinh gen MTHFR trén déi twong nghién citu

Bdng 3.4. Ty I xudt hign cia alen C va T vj tri 677

NNC | Nhém chirng Nhom bénh
(N=126) (n=128) Tong p
Alen n % n % n %
C 216 | 85,71 172 67,19 | 388 76,38
<0,001
T 36 14,29 84 32,81 | 120 22,62

T bang 3.4 nhan thay, ty & xuat hién alen T & nhdm chiang chi chiém

14,29%, & nhom bénh 1a 32,81% va ty & xuat hién chung & ca hai nhdm la
22,62%, p< 0,001.

Bdng 3.5. Phan bé kiéu gen MTHFR C677T trong nhom nghién ciu

NNC | Nhém chirng | Nhom bénh
(n=126) (n=128) Tong p
Kiéu gen n % n % n %
cC 92 | 73,02 | 56 | 43,75 | 148 | 58,27
cT 32 | 2540 | 60 | 4688 | 92 | 3622 | o1
TT 2 1,59 12 | 9,38 | 14 5,51
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Bang 3.5 cho thay su phan bd kiéu gen c6 su khac nhau & nhdm bénh va
nhém ching. Kiéu gen C677CC (kiéu dai) gip 73,02% & nhoém chang va
43,75% & nhém bénh trong khi d6 chi gap 1,59% kiéu gen da hinh dong hop ta
677TT & nhdm chiing va ty I& da hinh ddng hop tir & nhdm bénh 9,38%. Su
phan bd cua cac kiéu gen trong nhém nghién ctu c6 su khac biét co y nghia
théng ké, p<0,001.

Bdng 3.6. Nguy co thai chét lwu tdi dién theo da hinh gen MTHFR vij tri 677

NNC
. Nhom chirng Nhom bénh OR
Kiéu gen

667 CC 92 (73,02%) | 56 (43,75%)

OR = 3,48;
677 CT/TT 34 (26,98%) | 72 (56,25%)
95% Cl = (2,06 - 5,89)

Téng 126 128

Tur bang 3.6 chling ta nhan thay: ngudi c6 da hinh gen 677CT/677 TT ¢6
nguy co mic bénh cao gap 3,48 lan nhom nguoi khong c6 da hinh gen, cd ¥
nghia thong ké vai do tin cay 95% CI = (2,06 — 5,89).

Pé danh gia su anh hudng doc 1ap hay su két hop cua céc alen c6 tac dong

nhiéu hon dén nguy co ¢ bénh ching t6i phan tich biéu do sau:
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3,200 prrscr=0,13
TT>CTH -
*kk
cT>ccq i 3,080
=
kkk
'S TT>CC A 9.857
o
)
Hk
D) TT>CT+CC 6414
=S
N :
¥ *kk
TT+CT>CCq | 3479
| 2,930%**
T>C{ =
01 10 20 30 40

OR (95% CI)

*:<0,05; **: <0,01; ***: < 0,001

Biéu dé 3.1. Panh gia nguy co cé thai chét luu theo cdc da hinh MTHFR vi
tri 677

Biéu d6 3.1 so sanh kha ning nguy co c6 thai chét luu tai dién theo ty suat
chénh cua céc kiéu gen khéac nhau tai vi tri C677T ctia gen MTHFR. Viéc xuat
hién da hinh C>T c¢6 ¥ nghia trong tién lwong nguy co thai chét luu tai dién c6
y nghia thong ké vai do tin cay 95% véi OR tir 2,93-9,86. Nguy co ¢6 tién st
thai chét Iuu tai dién cua kiéu gen da hinh dong hop tir T677T so véi kiéu gen
da hinh di hop tor C677T Vvéi ty suat chénh OR= 3,2, tuy nhién khéng c6 su
khac biét voi p=0,13. Nguy co c6 tién sir thai chét luu tai dién duoc dénh gia
theo ty suat chénh caa kiéu gen lan luot 13: C677T so véi kiéu dai C677C OR=
3,08, p< 0,001; T677T so v6i C677C OR= 9,86, p< 0,001; kiéu gen T677T so
véinhdm C677T va C677C c6 OR=6,4, p <0,01; nhém kiéu gen T677& C677T
so voi C677C OR= 3,48 véi p< 0,001.
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Bdang 3.7. Ty 1é xudt hign alen C ¢ vi tri 1298

NNC | Nhom chirng Nhom bénh Tong
Y
Alen n % n % n %
A 205 81,35 169 66,02 | 374 | 73,62
<0,001
C 47 18,65 87 33,98 | 134 | 26,38

Tir bang 3.7 cho ching ta thay ty Ié xuat hién alen C & nhom chuang la
18,65%, nhdm bénh la 33,98%, p<0,001. Ty I& chung & ca 2 nhom nghién ctu

1a 26,38%.

Bdang 3.8. Phan bé kiéu gen MTHFR A1298C trong nhém nghién ciu

NNC | Nhém chirng | Nhom bénh
(n=126) (n=128) Tong p
Kiéu gen n % n % n %
AA 82 | 6508 | 57 | 4453 | 139 | 54,72
AC 41 | 3254 | 55 |4297 | 96 | 37,80 |<0,001
cC 3 238 | 16 | 1250 | 19 7,48

Bang 3.8 cho thay su phan bd kiéu gen c6 su khac nhau & nhdm bénh va

nhom ching. Kiéu gen 1298AA (kiéu dai) gap 65,08% & nhém chang va
44,53% & nhom bénh trong khi do6 chi gap 2,38% kiéu gen da hinh dong hop ta
1298CC & nhém ching va ty Ié da hinh dong hop tar & nhém bénh 12,5%. Su

phan bd cua cac kiéu gen trong nhém nghién ctu c6 su khac biét co y nghia
thdng ké, p<0,001.
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Bdng 3.9. Nguy co co bénh theo da hinh MTHFR vj tri 1298

) NNC | Nhom chirng Nhom bénh OR
Kiéu gen (n=126) (n=128)
1298 AA 82 (65%) 57 (45%) OR =2,32; 95%
1298AC/CC 44 (35%) 71 (55%) Cl =(1,40-3,85)

Két qua tir bang 3.9 cho thay: ngudi c6 da hinh gen MTHEFR vi tri 1298

bao gom ca thé di hop tir va dong hop tir c6 nguy co mac bénh cao gap 2,32

lan nhém ngudi khong bi da hinh gen, c6 ¥ nghia thong ké véi do tin cay

95%.

Pé so sanh mirc d6 anh hudng dén nguy co c6 bénh cua cac da hinh trén

nhém nghién ciu chlng toi phan tich ty s OR theo biéu d6 sau:

CC=ACH

AC=AA 4

Kiéu gen A1298C

CC+AC=AA

C=A4

CC>AA 4

CC>AC+AA 4

3,782*
2,078*
7,860**
5,875%*
252"

2,247

1 10

*:<0,05; **:<0,01; ***:<0,001

OR (95% Cl)

Biéu db 3.2. Pdnh gid nguy co cé tinh trang thai chét luwu theo cdc da hinh
MTHFR vi tri 1298
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Biéu dd 3.2 so sanh kha ning c6 tinh trang thai chét luu tai dién theo ty
suit chénh cua cac kiéu gen khac nhau tai vi tri 1298 cua gen MTHFR. Tat ca
cac bién d6i tir A sang C déu c6 ¥ nghia du doan nguy co thai chét luu véi p <
0,05. Ty suét chénh caa alen A so véi alen C OR= 2,24, p< 0,001. Ty sut chénh
cua c4c kiéu gen MTHFR vi tri 1298 lan luot nhu sau: C1298C so véi C1298A
OR= 3,78, p< 0,05; A1298C so véi A1298A OR=2,078, p<0,05; kiéu gen da
hinh déng hop tir C1298C so véi gen kiéu dai A1298A OR= 7,86, p< 0,001;
kiéu gen da hinh dong hop tir C1298C so vaoi nhdm A1298C va A1298A c6
OR=5,87; nhom kiéu gen da hinh C1298C va A1298C so voi kicu dai A1298A
c6 OR= 2,32, p< 0,001. Qua d6 chung ta ciing thay & dang dong hop tir, da hinh
gen cd gia tri danh gia nguy co bénh nhan thai chét luu cao hon bién doi ¢ dang

di hop tur.

Bdng 3.10. Anh hwéng ciia da hinh gen khi két hop cd 2 Vi tri da hinh trén

gen MTHFR
NNC Nhom | Nhom .
) Téng | OR | 95% CI
Kiéu gen chirng | bénh
cC 92 56 148 2.06
3,48
677 |CT/TT 34 72 106 5,89
AA 82 57 131 o 1,40
1298 | AC/CC 44 71 113 ’ 3,85
677+ | CC + AA 55 11 66 o 4,05
1298 |[CT/TT + AC/CC 71 117 188 ’ 16,78

Tir bang 3.10 ching ta nhan thay khi két hop ca 2 da hinh gen 677 va 1298
thi kha nang du doan nguy co c6 bénh tang 1én vai OR = 8,24 véi do tin cay
95% tur 4,05-16,78.




71

3.3. Mbi twong quan giira ndng dd Hcy va folat huyét thanh theo da hinh
gen MTHFR

3.3.1. So sanh néng dé Hcy theo cdc da hinh gen MTHFR

Bdng 3.11. Néng d¢ Hey (nmol/L) theo cdc da hinh gen MTHFR

NNC Nhom bénh Nhom chung
Kiéu gen n (X £ SD) P n (X £ SD) P
CC | 56|12,20 £5,59 92 | 759+184
C677T |CT | 60]10,58 +4,27 0,035 | 32 | 7,86 +1,66 | 0,57
TT | 121531+12,28 2 | 6,66+091
AA | 57 (11,22 +6,72 82 | 7,58+1,88
Al1298C | AC | 55|12,54 +6,02 042 | 41 | 7,78+1,67 | 0,80
CC | 16|10,79+3,13 3 | 7,32+0.63

Tir bang 3.11 ching ta thay khdng c6 su khac biét nong d6 Hey huyét

thanh & cac da hinh ciia nhém chirng vi tri 677 va cac da hinh vi tri 1298 ¢ ca

nhém ching va nhém bénh trén gen MTHFR. Tuy nhién cé sy khac biét nong

d6 Hcy huyét thanh theo cac da hinh gen tai vi tri 677 & nhém bénh.
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3.3.2. So sanh néng dé folat theo cdc da hinh gen MTHFR
Bdng 3.12. Nong dé folat (ng/mL) theo cdc da hinh gen MTHFR

NNC Nhém bénh Nhom ching
Kiéu gen n (X + SD) p n (X + SD) P
CC 56 | 11,56 +2,96 92 | 11,55+3,30
Ce77T |CT 60 | 11,27+3,46 | 081 | 32 | 11,61+299 | 0,57
TT 12 | 1182+28 2 9,15+ 2,05
AA 57 | 10,89 + 3,27 82 | 11,63 +3,40
A1298C | AC 55 | 1197+3,18 | 0,19 | 41 | 11,23+2,84 | 0,62
CC 16 | 11,65+2,61 3 12,90 + 3,12

Bang 3.12 cho thay khdng c6 su khéc biét nong do folat huyét thanh ¢ ca

nhom ching va nhom nghién ciru ¢ cac da hinh ca 2 vi tri 677 va 1298.

3.3.3. Méi twong quan giira nong dé Hey va folat véi té6 hgp da hinh 2 vj tri
C677T va A1298C trén gen MTHFR
Bdng 3.13. So sanh néng dé Hcy va folae huyét thanh theo cac té hop déng

hep ti kidu dai va di hep ti kép

NNC Nhom chirng Nhém bénh
(Mean + SD) (Mean = SD)
n
Hcy Folat Hcy Folat
Kiéu gen (umol/L) (ng/mL) n (umol/L) (ng/mL)
677CC+1298AA | 7,48+ 199 | 11,74+ 3,47 | 55 | 10,93+3,06 | 10,54 £2,61 | 11
677CT+1298AC | 7,94+192 | 119+126 | 6 | 11,98+4,93 [ 11,68 +3,42 | 20
p 0,59 0,91 0,528 0,347

Két qua bang trén cho thay: khdng cé su khac biét gitra ndng d6 Hey va

folat gitra t6 hop gen ddng hop tir kiéu dai vai té hop gen di hop tir kép véi

p>0,05.
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Bdng 3.14. So sanh néng d¢ homocystein va folat huyét thanh theo té hop

gen di hep tiz kép va da hinh dong hop tir kép

NNC | Nhém chirng (Mean £ SD) Nhom bénh (Mean = SD)
Hcy Folat Hcy Folat
Kiéu gen (umol/L) (ng/mL) n (umol/L) (ng/mL) n
677CT+1298AC | 7,94+1,92 | 119+126 | 6 | 1198+493 | 1168+3,42 | 20
677TT+1298CC 0 0 0 | 11,09+5,62 | 1405+2,33 | 2
p 0,81 0,51

Bang 3.14 cho thay khdng c6 su khac biét giita nong do Hey, folat cua

t6 hop gen di hop tir kép véi da hinh dong hop tir kép, tuy nhién chi c6 2 d6i

twong cd tién sir thai chét luu tai dién cd té hop gen da hinh déng hop tir kép

va khong co truong hop nao co6 té hop da hinh dong hop tir kép ¢ nhom

chung.

Bdng 3.15. So sanh néng dé homocystein va folae huyét thanh theo té hep

gen dong hop tir kiéu dai kép véi da hinh dong hep tir kép

Nhom chirng Nhém bénh
NNC (Mean £SD) (Mean = SD)
Hcy Folat " Hcy Folat
Kiéu gen (umol/L) (ng/mL) (umol/L) (ng/mL) n
677CC+1298AA | 7,48+1,99 | 11,74 +£3,47 | 55 | 10,93+£3,06 | 10,54 +2,61 | 11
677TT+1298CC 0 0 0 | 11,09+5,62 | 14,05+233 | 2
p 0,951 0,05

Bang 3.15 cho thay khong c6 su khac biét gitra nong do Hcy, folat cua

t6 hop gen ddng hop tir kiéu dai kép voi da hinh ddng hop tir kép, tuy nhién

chi c6 2 bénh nhan c6 tién sur thai chét luu tai dién c6 t6 hop gen da hinh

ddng hop tir kép va khong co trudng hop ndo cé té hop da hinh ddng hop ta

kép & nhom chung.
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3.3.4. Méi twong quan néng dp Hcy va folat huyét thanh
3.3.4.1. Méi twong quan gitta nong dg Hey va folat & nhém chirng

30

- ¢ Folat=-0.55xHcy + 15,71; r =-0,305
220 .
& 14 T .
£15 * S “1"0’0 ,”,
2 10 AR te, %
£ SISy T

* o *% .
5 7N .
O T T T T T T 1
0 2 4 6 8 10 12 14
Hcy (umol/L)

Biéu dé 3.3. Ddanh gid twong quan giita néng dé Hey va folat ¢ nhom ching

Qua két qua trén ching ta thdy nong d6 Hey va folat huyét thanh c6 méi
tuong quan nghich véi r =-0,305.
3.3.4.2. Méi twong quan giita nong dé Hey va folat & nhém bénh

20 Folat = -0.004xHcy + 11,50; r = -0,008
18 . ¢ o .
16 - ‘s o et .
i g b ¢
14 2 T e o .
12 - —29 o M i
L 2
=10 - & oo
E 5 ’3 ’:{’8 MR
ED 6 - ¢ * ¢
= . * o
& 4 ¢ .
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(1Y 2 a o
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Hcy (umol/L)

Biéu do 3.4. Pdnh gid twong quan giiva néng dé Hcy va folat ¢ nhom bénh
Qua két qua trén ching ta thay nong do Hey va folat huyét thanh khong

c6 méi twong quan voi r =-0,008
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3.3.5. Danh gia mé hinh nghién ciu

3.3.5.1. Tong hop chung

Bdng 3.16. Pdc diém cia déi twong nghién cru

Nhom bénh Nhom chang |p.overall
n=128 n=126

Tuoi (nam) 30,5 (5,17) 31,1 (4,67) 0,311
Homocystein (umol/L) 11,73 (6,08) 7,64 (1,78) <0,001
Folat (ng/mL) 11,45 (3,17) 11,53 (3,21) 0,840
C677T <0,001

CC (Khong da hinh) 56 (43,75%) 92 (73,01%)

CT (Pa hinh di hop t) 60 (46,87%) 32 (25,40%)

TT (Pa hinh dong hop tir) 12 (9,38%) 2 (1,59%)
A1298C <0,001

AA (Khong da hinh) 57 (44,53%) 82 (65.1%)

AC (Pa hinh di hop tir) 55 (42,97%) 41 (32.5%)

CC(Pa hinh dong hop tr) | 16 (12,50%) 3 (2,38%)
S6 lan mat thai 3,17 (1,29) <1 -

Bang 3.16 cho thdy nhém bénh c¢6 d6 tudi trung binh 1a 30,5 va nhém

chtmg c6 d6 tudi trung binh 1a 31,1 tudi, sy khac biét gitra hai nhém khéng c6

¥ nghia théng ké (p > 0,05).

Nong d6 Hcy huyét thanh cua nhém bénh 1a 11,73 (umol/L) cao hon

nhém chang 1a 7,64 (umol/L), su khéc biét gitta hai nhom c6 ¥ nghia théng ké

(p < 0,001).
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Nong do folat huyét thanh caa nhém bénh 1a 11,45 (ng/mL) so véi nhém
chung 1a 11,53 (ng/mL), su khéc biét giira hai nhom khong ¢ ¥ nghia thong ké
(p > 0,05).

Panh gia vé da hinh C677T trong nhom bénh ty 18 khong da hinh 1a
43,75% thap hon so voi nhdm ching 1a 73,01%, ty & da hinh di hop cua nhém
bénh cao hon nhdm ching, dic biét 1a ty 1¢ da hinh ddng hop caa nhdém bénh
cao gap 6 lan so vgi nhom chang. Su khac biét giira hai nhom cé ¥ nghia thong
ké (p < 0,001).

Panh gia vé da hinh A1298C trong nhom bénh ty ¢ khong da hinh 1a
44,53% thap hon so véi nhém chang 1a 65,1%, trong nhém bénh ty da hinh
ddng hop tir cao gap 5 1an nhdm ching. Sy khac biét giira hai nhom c6 y nghia
théng ké (p < 0,001).
3.3.5.2. Xdc dinh diém cdt ciia nong do Hey trong du dodn nguy co thai chét

lwu tai diéen

20

Mham chimg

10

Mat d6 xac suat déi twong nghién cliru (%)
MWhom bénh

0 10 20 30 40 50
Mong do homocystein (pmol/L )

Biéu dé 3.5 Phan bé néng dé Hcey giira nhom bénh va nhém chirng
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Biéu dd 3.5 cho thay su phan bé ndng d6 Hey caa nhém bénh cao hon
dang ké so vai nhém chuang, trong khi nhém ching ¢6 muac phan bé néng do
pho bién tir 5 — 11umol/L thi nhdm bénh gia tri pho bién I tir 8 d¢én 15 pmol/L.
Ton tai khu vuc chong lap dang ké giira cac gia tri trong nhém bénh va nhém
ching. Nhu vay, c6 thé thay rang s& khdng ton tai ngudng cat hoan hao gidp

phan tach duoc 100% cac dbi twong nhém bénh va nhém chuang.
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251

; h " E) p 5
Néng d6 homocystein (molL)
Biéu dé 3.6. Phan bé két qua xét nghigm theo nhém bénh va nhém cheng
Vi phan bé dé thi logistic
Biéu do 3.6 cho thay co su khac biét tuong d6i ro rang giira nhom bénh
va nhom ching khi phan bd xét nghiém caa bénh nhan nhdm bénh tap trung
& ngudng cao hon so véi nhom chitng. Két qua nay cho thay Hey la di liéu
phu hop khi xdy duyng mo hinh tién luwong nguy co cé tinh trang thai luu tai

dién.
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Xay dung nguéng chan dodn tang homocystein

Tu dir lidu 254 dbi twong tham gia nghién ciu, ching t6i xac dinh duoc
221 ngudng cit ca ndng d6 Hey dé du doan nguy co thai chét luu tai dién (phu
luc 7). Mdi ngudng cit ndy déu dugc danh gia trén 8 tiéu chi 1a: do nhay
(sensitivity — TPR), do dac hiéu (specificity — SPC), gia tri du doan duong tinh
(positive predicted value — PPV), gia tri du doan 4m tinh (negative predicted
value — NPV), do chinh xéc can bang (balanced accuracy — BAC), chi s trung
binh diéu hoa gitta PPV va TPR (F1 score), thudc do chinh x4c du doan can
d6i gitra do nhay va do dac hiéu (bookmaker informedness BM), khoang céch

Euclide giira do nhay va d6 dic hiéu 1a ngan nhat (d-distance).

1.00 1
0.75 1
Cac bién
:@ BAC
0 BM
U d_distance
S 0501 - H
c = — FNR
2 - FPR
= - PPV
far Sens
\© Spec
[G) Youden_J
0.25 A
0.00 -

10 20 30 40
Ngudng cat cia homocystein (umol/L)

Biéu dé 3.7. Lwra chon nguwiéng cit toi wu
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Dua vao 8 chi sé danh gia chit luong mé hinh di néu trén cé thé thay
ngudng cit cho du doan bénh bing Hey dao dong xung quanh ngudng 7,5 — 10
(umol/L). Tuy nhién dé danh gia chi tiét va khach quan hon cho ngudng du
doan bang ndéng d6 Hey ching t6i dya vao 4 chi sé danh gia sy can bing cua
mo hinh la d-distance, BM, F1 score, BAC. Ttr d6 nhom nghién ctru xac dinh

dugc 2 ngudng cét téi uu nhu sau:

Bdng 3.17. Xdc dinh nguwéng Cdt toi wu theo d-distance, BM, F1 score, BAC

Tiéuchi | F1score BM I6m d-distance | BAC lén

Gia tri 16m nhat nhat nhé nhat nhat
Ngudng cat toi wu 8,11 8,67 8,67 8,67
TPR 0,76 0,66 0,66 0,66
SPC 0,65 0,77 0,77 0,77
FPR 0,35 0,23 0,23 0,23
FNR 0,24 0,34 0,34 0,34
BAC 0,7 0,72 0,72 0,72
PPV 0,69 0,75 0,75 0,75
NPV 0,73 0,69 0,69 0,69
F1 0,72 0,7 0,7 0,7

d_distance 0,42 0,41 0,41 0,41
BM 0,41 0,43 0,43 0,43

Bang 3.17 cho thay vai 3 tiéu chi lra chon ngudng cit téi wu 1a BM téi
da, d-distance t6i thiéu va BAC toi da déu cho thay ngudng cat toi wu dé chan
doan ting nong d6 Hey trong d6i twong cd nguy co thai chét luu tai dién nay 1a
8,67 (Umol/L). V&i ngudng chan doan ting nong d6 Hey 14 8.67 (umol/L) do
nhay dat 66% va d6 dic hiéu dat 77% va chi s6 F1 score 12 70% va gia tri chan
doan duong tinh dat 75%, gia tri chan doan am tinh dat 69% (chi tiét theo phu
luc 7).
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Trong khi Iy tiéu chi F1 score t6i da lam tiéu chi chinh thi ngudng cua
nong d6 Hey duoc lya chon 12 8,11 (umol/L), d6 nhay dat duoc 1a 76% ting
hon 10% so v&i ngudng 8,67 (Umol/L) nhung d6 dac hiéu lai giam xubng 12%
chi dat 65% va gié tri chin doan duong tinh chi dat 69%.

Tir két qua nay ching ta c6 thé thay rang ngudng cat tdi wu ctia ndng do
Hey dé du doan nguy co c6 tinh trang thai chét luu tai dién 1a 8,67 (umol/L).
3.3.5.3. Panh gia mé hinh nghién cuu
Pdnh gid ngudng ting cia nong dé Hey trén nhém bénh bang AUC

AUC=0.792 95%CI :0.737 to 0.792

100 -

751

50 ~

Do nhay (%)

25 A

0 25 50 75 100
1 - DS dac hiéu (%)
Biéu dé 3.8. Biéu dé ROC cho dw dodn nguy co cé bénh bang néng dé Hey
Biéu d6 3.8 cho thay vai gia tri ndng d6 Hey véi ngudng 8,67 (umol/L)
gilip du doén nguy co thai chét luu tai dién véi dién tich dudi dudng cong ROC
(Area Under the Curve — AUC) la 79,2% va khoang tin cay 95% cua gia tri nay
dao dong tir 73,5% dén 79,1%.
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Xdc dinh gia tri ngoai lai bang chi sé Cook’s Distance

m
=
(=]

002 0. 0w 0.06

000
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Biéu dé 3.9. Xdc dinh gia tri ngogi lai bang mé hinh don bién biang Cook’s
Distance

Biéu d6 3.9 cho thay chi sé Cook’s Distance chii yéu nam trong khoang
nhé hon 0,04. Hai d6i tugng c¢6 ID 1a 163 va 225 duoc goi ¥ 1a gié tri ngoai lai
trong dir liéu. Tuy nhién khi danh gia chi tiét chi s6 nay van nam trong muc
giai han cho phép.

Nhu vay, c6 thé thay md hinh du doan vai ndng do >8,67(umol/L) 1a phu
hop va ¢ tinh 6n dinh cao.
3.3.5.4. Xdy dung mé hinh tién lwong thai chét luu tdi dién

Cac nghién ctru da dugc cdng bd cho thay c6 méi lién hé gitra tudi, da
hinh gen MTHFR vi tri A1298C, C677T, su tang nong d Hcy, giam néng do
folat huyét thanh véi tinh trang thai luu tai dién. Tir d6, nhém nghién ctu tién
hanh xay dung mé hinh hdi quy logistic da bién dua trén gia dinh da néu. Ching
t6i s dung phuong phap suy luan Bayes dé xac dinh md hinh téi wu dya trén

chi s6 BIC va xac suat hau dinh caa md hinh.



Xdc dinh mo hinh téi wru

82

Bdng 3.18. Xdc dinh md hinh téi wu dwa trén cac bién nghién cru

Mo hinh M0 hinh M hinh
da xay dung ti wu
M6 hinh | M6 hinh | M6 hinh
Cic bién s6 NC PI=0| EV(SD) 1 2 3
Intercept 100 |-5,87 £ 1,06 -5,78 -6,94 -4,78
Tuoi (ndm) 8 |000£0,01 - - -0,03
Homocystein (umol/L) 100 | 0,50 £ 0,08 0,50 0,53 0,50
Folat (ng/mL) 15 | 0,01 +0,04 - 0,08 -
Ce77T 100
CC (Khong da hinh) Tham chiéu | Tham chiéu| Tham chiéu| Tham chiéu
CT (Pa hinh di hop tir) 1,81 £0,37 1,80 1,81 1,84
TT (Pa hinh dong hop tu) 2,70 £ 0,91 2,68 2,80 2,66
A1298C 100
AA (Khong da hinh) Tham chiéu | Tham chiéu | Tham chiéu | Tham chiéu
AC (Pa hinh di hop t) 1,00 £ 0,37 1,01 0,97 1,06
CC (Pa hinh ddng hop ti) 2,51 +0,75 2,52 2,50 2,49
S6 luong bién 3 4 4
BIC -1143,00 | -1140,00 | -1139,00
post prob 0,77 0,15 0,08

Bang 3.18 cho thay mé hinh ti uvu duoc xac dinh 1a mé hinh bao gom 3

bién la ndng do Hey, C677T va A1298C, do nd c6 x&c suat hau dinh cao nhat

77% (nghia 1 néu tai 13p nghién ctru tuong tu kha nang thu duoc md hinh gom
3 bién nay dat muc 77%).
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Bdnh gid chat lwong ciia mo hinh theo 3 bién: nong dé Hey, da hinh C677T va
A1298C

100 4
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D nhay (%)
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AUC=86,24%

100 Do daf.csﬁféu (96) ?
Biéu dé 3.10. Panh gid chdt lwong md hinh véi dwong cong ROC
Biéu d6 3.10 mé hinh 1 véi ba bién duogc sir dung dé xay dung md hinh
la nong d6 Hey, C677T va A1298C cho két qua phan loai tot khi dat mic AUC
1a 86,24%.

Xdce dinh gid tri ngogi lai véi chi s6 Cook’s Distance

Khoang cach Cook
0.02 0.04 0.06 0.08

0.00
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M4 s6 dbi twong nghién ctu

Biéu dé 3.11. Xdc dinh gia tri ngogi lai bdng mé hinh da bién bang Cook’s
Distance
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Biéu d6 3.11 cho thay chi s Cook’s Distance chii yéu nam trong khoang

nho hon 0,05. Hai ddi tuwong c¢6 ID 1a 135 va 163 duoc goi v 12 gié tri ngoai lai

trong dit liéu. Tuy nhién khi danh gié chi tiét chi s6 nay van nam trong mic

giai han cho phép.

Danh gia cac diéem ngoai lai voi chi sé hat-values va studentized Residuals
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Biéu dé 3.12. Pdnh gid chdt lwong Véi chi sé hat-values va studentized

Residuals

Mbi twong quan giira hat-values va studentized Residuals Ia chi s6 quan

trong trong danh gia chat lugng ciia mo hinh. Biéu d6 3.12 cho thay chat luong

mo hinh khé tét do da sb céc gia tri ctia hat-values déu nam trong khoang -2

dén 2 cua studentized Residuals.
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3.3.5.5. Ddnh gid déng gop ciia cdc bién trong mé hinh da bién

DPadnh gid déng gép cuia c&c bién vao md hinh téi wu

Bdng 3.19. Pdnh gid ty sudt chénh OR cia cac bién trong md hinh

Chi s6 dw doan Sai s6 chuin

, OR Cl p
Bién nghién ctru (SE)
(Intercept) 0,00 0,82 0,00 -0,01 |<0,001
Homocystein (umol/L) 1,64 0,08 1,41 -1,96 |<0,001
Ce77T

CC (Khong da hinh) Tham chiéu

CT (Pa hinh di hop tt) 6,07 0,37 3,00 — 12,93 | <0,001

TT (Pa hinh ddng hop ta) | 14,62 0,91 2,85-114,77 | 0,003
A1298C

AA (Khong da hinh) Tham chiéu

AC (Pa hinh di hop tir) 2,73 0,37 1,34-578 | 0,007

CC (Pa hinh ddng hop ttr) | 12,43 0,75 3,17 - 64,22 | 0,001

Déi tuong co cung kiéu gen A1298C va C677T ma nong do Hey cao hon

1 (umol/L) thi ¢6 kha nang thai chét luu tai dién cao hon 1,64 1an véi khoang

tin cay 95% la tir 1,41 dén 1,96 1an, mdi lién quan nay c6 ¥ nghia thong ké, p <

0,001.

Néu nhoém nguoi ¢d ciing két qua ndng do Hey va ciing kiéu gen A1298C

thi d6i twong c6 da hinh di hop tir dang 677CT sé& c6 kha ning thai chét luu tai

dién cao gap 6 lan so véi ddi tugng khong co da hinh va khoang tin cay 95%

cta OR la tir 3,00 dén 12,93. Moi quan hé nay cé y nghia théng ké, p < 0,001.
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Tuong tu, néu dbi tuong c6 da hinh dang ddng hop tir 677TT thi kha nang thai
chét luu tai dién tang 1én 14,6 1an so véi dbi tugng khong da hinh véi khoang
tin cay 95% dao dong tir 2,85 dén 114,77. Mbi quan hé nay c6 ¥ nghia théng
ké, p = 0,003,

Néu nhom ngudi c6 cing két qua xét nghiém Hcey va c6 cing kiéu gen
C677T thi dbi twong co da hinh di hop tr dang 1298AC s& c6 kha ning thai
chét luu tai dién cao gap 2,7 1an so véi d6i tuong khong c6 da hinh va khoang
tin cay 95% cua OR la tir 1,34 dén 5,78, méi quan hé nay c6 y nghia thong ké
Vvéi p = 0,007. Tuong tu, néu ddi tugng c6 da hinh dang dong hop tir 1298CC
thi kha nang thai chét luu tai dién ting 1én 12,4 1an so vai ddi twong khong co
da hinh vai khoang tin cay 95% dao dong tir 2,85 dén 114,77, mdi quan hé nay
c¢6 ¥ nghia thong ké vai p = 0,003.

Mo hinh tién lwong

E}ié?m o zl.; a 40 30 flcl =) 20 100
3 |7 20
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Biéu dé 3.13. Biéu @6 Nomogram cho mé hinh du bdo nguy co thai chét

lwu tdi dién
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Néu ddi tuong co da hinh A1298C dang di hop tir AC (quy doi diém
tuong tng 1a 3 diém) va da hinh di hop C677T dang CT (quy ddi diém twong
g 13 7 diém) va ¢ ndng do Hey 1a 10,0 (umol/L) (quy dbi diém twong (ng
13 20 diém). Nhu vay diém tong cua ddi tueong ndy 1a 30 s& c6 nguy co thai chét

Iuu tai dién dong theo thudc do sé& 1a 16n hon 80%.
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Chuong 4
BAN LUAN

O hau hét cac nuéc phat trién, viéc mang thai c6 ké hoach, it bién chung
va két qua thuong thuan lgi cho ca me va con. Cac két qua bat loi thudng xuyén
xay ra hon nhiéu & cac nudc dang phat trién (WHO, 2018).1* Hau qua bat loi
nghiém trong nhét cua thai ky Ia tir vong cua me va/ hoac con. Cac bién chung
thai ky lién quan dén mach mau I1a nguy@n nhan chinh gay ra nhiing két cuc bat
loi nay cho me va thai nhi. Su phat trién cia nhau thai trong thoi ky dau mang
thai c6 thé bi anh hudng xau béi su ting ndong do Hey huyét thanh cia nguoi
me. 115

Sy tang nong d6 Hey huyét thanh & phu nir mang thai ¢ lién quan dén
cac tinh trang bat loi khac nhau cho me va thai nhi d& duoc mot sé tac gia mo
ta nhu: mat thai tai dién (recurrent pregnancy loss: RPL) do Wouters MG md
ta ndm 1993, tinh trang rau bong non duwoc Ananth CV mo6 ta nim 2007 7
tién san giat do tac gia Dekker GA m6 ta nim 1995,18 han ché su phat trién
cua thai nhi, tir vong chu sinh,° thai chét luu (stillbirth),* céc di tat thai nhi
(fetal malformations), di tat 6ng than kinh (neural tube defects).!® Tac gia
Vollset SE ' ciing d3 céng bd anh huong cua ting nong d6 Hey huyét thanh
Ién nhiéu tinh trang san khoa bat loi nhu: tién san giat, rau bong non, thai cham
phét trién trong tir cung, sinh non, tré nhe can va thai chét luu. Gan day tac gia
Liu C 2 da mo ta sy anh hudng cia ting ndng do Hey huyét thanh 18n cac bién
chung san khoa nhu twong tu nhu tac gia Vollset SE. Tuy nhién, quan hé nhan
qua va tam quan trong 1am sang cua nhiing lién quan nay con chwa duoc ching
minh mét c&ch chéc chan.

Trén thé gidi van con c6 nhitng bang chitng mau thuan vé ting néng do

Hcy, giam nong do folat huyét thanh cia nguoi me 1a mot yéu té nguy co dbi
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Vi cac bién ching thai ky. Do do6, dé tai nay duoc tién hanh nghién cau nham
muc dich danh gia su lién quan cua sy ting nong do Hey, giam nong do folat
huyét thanh caa nguoi me véi bién chang thai ky lién quan dén mach mau cé
tam quan trong trong 1am sang 1a thai chét luu tai dién véi hy vong thiét 1ap canh
bao 1am sang hitu ich nhu mot dau hiéu dé xac dinh nhitng phu nit mang thai c6
nguy co, nhiam giam thiéu nhirng két qua thai nghén khéng mong muén.

Sy tang nong d6 Hey huyét thanh c6 lién quan véi tinh da hinh cua gen
MTHFR va lién quan véi mot s6 bat loi vé san khoa nén nhiing lién quan nay
da dugc quan tam trong maot thoi gian dai.? Sy lién quan gitra cdc da hinh gen
MTHFR va tinh trang thai chét luu tai didn da dwoc nhiéu tac gia khac nhau
bao c4o nhu Nurk E nim 2004 '?* va Tiwari D ndm 2015.1% Mit khac, nguoi
ta can phai xem xét ban chat roi loan va nong do, 6 manh cua céc lién quan
nay dé hiéu co so sinh hoc dang sau sy rdi loan chuyén hda Hey va folat lién
quan dén di truyén nay va dé cé cac quy trinh quan ly nhitng thai phu tot hon. 2
128

O Viét Nam, cac nghién ciu vé nong do Hcy, folat va da hinh gen
MTHFR & phu nir c6 bat thuong thai san van con kha mai me, chua c6 mot
nghién ciru nao cong bd vé mdi lién quan gitta ndng do Hey, folat huyét thanh
véi cac da hinh gen MTHER trén cac bénh ly khac nhau. Chinh vi vay nghién
ctru cta ching tdi thyc hién trén 128 bénh nhan c6 tién sir thai luu tai dién va
126 ngudi phu nit di sinh con binh thuong ngay lan dau tién nham danh gia su
anh hudng ciia nong do Hey, folat hay da hinh gen MTHFR Ién tinh trang bét
thuong thai san nay. Dong thoi ciing dua ra mdi lién quan caa cac yéu té nghién
ctru d6i voi viée danh gia nguy co bat thuong thai san. Nghién cau cua ching
t6i cling da thu duoc két qua c6 ¥ nghia dén viéc dy bao nguy co ¢o tinh trang
thai chét luu trén quan thé phu nit trong do tudi sinh san dugc nghién cau. Cac

két qua nay s& duoc ban luan trong tong hoa cac nghién ctiu trong khu vuc va
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trén thé gigi. Chang t6i s& ban luan toan bo két qua theo 3 noi dung: (1) ndng
d6 Hcy, folat huyét thanh & nhém phu nit c6 tién sir thai chét luu tai dién; (2) da
hinh gen MTHFR & nhém phu nit ¢6 tién sir thai chét luu tai dién va; (3) mdi lién
quan giita ndng do Hey, folat huyét thanh véi da hinh gen MTHEFR trén nhom dbi
tuong nghién ciru.
4.1. Nong dé folat, homocystein huyét thanh & bénh nhan c6 tién sir thai
chét luru tai dién
Diic diém ciia nhom déi twong nghién ciru

Vé d¢ tudi ctia nhom d6i tuong nghién ciu, véi 128 bénh nhan cé tién
str thai chét luu tai dién c6 d6 tudi trung binh 1a 30,5+5,17 va 126 phu nir khoe
manh d3 sinh con binh thuong ngay lan dau tién véi do tudi trung binh 14
31,1+4,67 (bang 3.1), su khéc biét khong c6 y nghia théng ké. Biéu nay cho
thay sy khach quan khi so sanh su khac biét cac chi sé sinh hda trong hai nhém
nghién ctu ndy. Mang thai ¢ tudi > 35 duoc cho la ting nguy co bat thuong
thai san do tudi me cao c6 anh huong dén chuyén hoa cua té bao va co thé.'?®
Pé danh gia nong d6 Hey va folat theo do tudi dac biét 1a lién quan dén cac bat
thuong thai san, nghién ctu nay da phan tich so sanh ndng do Hey va folat ¢
cac do tudi < 35 tudi va > 35 tudi (bang 3.2). Két qua cho thay khong thay co
su khac biét vé nong d6 Hcy va folat huyét thanh & ca nhém bénh va nhém
ching. D3 c6 mot sé nghién cau chi ra rang néng d6 Hey va folat ¢ su khac
biét & nguoi cao tudi,’* tuy nhién nhom doi tugng nghién ctu cua ching toi
tap trung do tudi tir 18-45. O nguoi 16N, tudi cang cao, chuyén hoa trong co thé
c6 xu hudng thay ddi chu yéu tir tong hop sang thoai hda nén cac san pham
chuyén hda noi sinh nhu folat va Hey thay d6i nong do dang ké. Ngoai ra
chuyén héa cta Hey con phu thudc va céc chat xtc tac 1a cac vitamin nhém B.
O ngudi cao tudi, kha ning hap thu cac vitamin tai rudt non bi giam vi vay qua
trinh chuyén hoéa cua Hey ciing bi giam gay nén tinh trang ting ndng d6 Hey ¢
nguoi €ao tuoi, dic biét 1a tudi trén 60.23 Tuy nhién, nghién ciu nay cho thay
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cac ngudng tudi phu nit trong do tudi sinh san, dic biét nhém phu nir trén 35 -
45 tudi, 12 tudi duoc cho rang co nguy co cao vé cac bat thuong thai san, khong
thay c6 su thay ddi ndng do Hey hoic folat so voi nhdm tudi tir 18 - 35. Vi vay
su khong khac biét vé nong do Hey va folat theo d6 tudi trong nhém nghién
clru ndy ciing phut hop Voi cac nhan dinh khac trén thé gioi.

Pbi véi nhdm chang, ddi twong nghién ciu duoc chon tir 4o tudi 18-45,
d3 sinh con khoe manh it nhat mot 1an, khong c6 tién sir say thai, thai chét luu
hay mang thai di tat, vi vay s 1an mang thai > 1 nhung khong c6 sb 1an mat
thai. D4i v&i nhdm bénh, lya chon d6i twgng cd it nhat 2 1an thai chét luu theo
tiéu chuan chan doan cua TCYTTG? va theo tai liéu ban hanh caa bo Y té Viét
Nam?. Két qua s6 lan mat thai & nhom bénh trong nghién ctu 1a 3,17+1,29 lan,
phu hop véi ddi twong nghién ciu. Cé nhiéu ddi twong mat thai nhiéu lan (> 4 1an)
chiém 35/128 (27,3%) d6i twong nghién ctu, tuy nhién ching toi khéng phan tich
s6 lan mat thai lién quan dén nong do Hey va folat huyét thanh hay cac da hinh
gen MTHFR do s6 lan thai chét luu con phu thudc vao thoi diém dén kham. Da
c6 trudng hop mét thai 7 13n & phu nit 42 tudi.

Cac phuong phap xét nghiém dé danh gia cac bién sé nghién ciu déu
duoc lra chon t6i wu nhat trong diéu kién hién nay tai Viét Nam. Dé xac dinh
ndng do Hcy, folat huyét thanh, c6 nhiéu phuong phap dé thyc hién nhu, mién
dich hda phat quang, mién dich dién hoa phat quang, phuong phap dong hoc
enzym hay sac ki long khdi phd. Ching tdi lva chon phuong phap mién dich
hoa phat quang trén hé théng Abbott vai céc Iy do:

- Vit liéu tham chiéu chuan: xét nghiém do néng d6 homocystein huyét
thanh bang phuong phuong phap dién hoa phat quang cua Roche va phuong
phap mién dich héa phéat quang ctia Abbott c6 cting phuong phap chuan ki hiéu
la NIST SRM 1955. Xét nghiém folat caa hai hé thong ciing c6 cung vat liéu
tham chiéu chuan 1a: W.H.O. Serum Folate International Standard 03/178.
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- V& hé sb bién thién %CV cua 2 hé thdng hoa phat quang va dién hoa
phat quang la tuong duong nhau < 2,5%.

- Phuong phap dong hoc enzym thi ¢6 hé sé bién thién cao hon nhiéu
phuong phap mién dich véi %CV cd thé 1én dén 10%. Phuong phap sic ki long
khbi pho hién nay chua pho bién tai Viét Nam do thiét bi phan tich dat, tbc do
phan ng cham va phu thudc nhidu vao nguoi thuc hién xét nghiém, chua phan
tich tw dong hoan toan nhu phuong phap mién dich.

Vi vay chiing toi lra chon phan tich trén hé thong mién dich cua Abbott 14 thiét
bi c6 san tai dja diém tham gia nghién ctu.
Ddnh gid néng dp Hcy trén nhom dai rweng nghién ciru

Két qua nghién ctu caa ching tdi ¢ thu duoc ndng 6 Hey huyét thanh ¢
nhém ching 1a 7,64 + 1,78 (umol/L) (bang 3.3) nam trong khoang tham chiéu
la 4,02-11,06 (umol/L) va twong ddng voi gia tri (Mean + SD) =7,59 + 1,85
(umol/L), p=0,75 ma chung t6i da xay dung trong mot nghién ctru nam 2019
Vvéi ciing nhoém ddi tugng.'%? Theo khuyén céo caa Vién tiéu chuan 1am sang va
xét nghiém Hoa Ky (Clinical and Laboratory Standards Institute- CLSI) thi cac
phong xét nghiém nén tu xay dung khoang tham chiéu cho minh theo quan thé
ngudi ma phong xét nghiém dé cung cap dich vu. Vi vay cac xét nghiém dua
vao nghién ctu ching tdi ciing da xay dung khoang tham chiéu trén cing d6i
tuong nghién ctu. Két qua nhom ching ciing duoc so sanh véi mot s6 nghién
clru trong nuGce va trén thé gisi, phan tich sy khéc biét dé danh gia hiéu qua caa
phuong phap nghién ctu. Két qua nghién ctiu nay cho thay co su tuong dong
(khdng c6 sy khac biét co ¥ nghia théng k&, p= 0,06) vai két qua ciia Duong
Thi Tuyét %3, nhung c6 su khac biét r rét véi nghién ctiu cua Osunkalu VO 134
va Scazzone C 3. Si khac nhau vé két qua caa ching t6i so véi cac két qua
cua cac nha khoa hoc quéc té c6 thé do mot sé yéu té khéac co thé anh huong

dén két qua ndng @6 Hey huyét thanh, chang han nhu k¥ thuat st dung, tudi,
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gidi, ching toc va viéc bd sung vitamin nhém B. V& phuong phap phan tich,
ching t6i phan tich cac xét nghiém trén hé théng mién dich Architech cua
Abbott bang phuwong phdp mién dich héa phat quang. o on dinh coa xét
nghiém homocystein 1a CV< 2,5%. Két qua caa ndng dd Hey huyét thanh trong
nghién ciu cta Scazzone C ciing phan tich trén hé thong ciia Abbott nhung co
khac biét co y nghia thong ké, diéu nay c6 thé do ddi twong nghién ctu cua
Scazzone C c6 do tudi 1a (57+12) khong twong dong véi do tudi cua nghién cau
nay. Nghién ctu cita Osunkalu VO sir dung phuong phap ELISA cho xét
nghiém do nong do Hey huyét thanh, vi vay két qua nghién ciru khong tuong
ddng véi két qua caa ching tdi. V& dbi twong nghién ctu, ching toi tap trung
vao nhém phu nit trong d6 tudi sinh dé, tir 18-45 tudi, cac két qua nghién ctu
khéc trén thé gioi chi ra rang, nong do Hey va folat huyét thanh c6 su khac biét
gitra tudi va gidi, két qua cua ching toi c6 thé khong twong dong vai mot sb
nghién ctu khac do khdng cuing tudi, gidi. Mac du khong tuong dong vé két
qua nghién cau & nhém chang so voi cac nghién cau trén thé gigi nhung phu
hop vai nghién clru trong nudc, vi vay phuong phap phan tich duoc lya chon
la phti hop dé nghién ctru trong giai doan hién tai & Viét Nam.

Két qua ndng d6 Hey huyét thanh & dbi tuong co tién sir thai chét luu tai
dién trong nghién ctru cia ching toi la: 11,73 + 6,08 (umol/L) (bang 3.3) c6 sy
khéc biét co ¥ nghia théng ké so vai nhém chang véi p< 0,001. Diéu nay cho
thay nong do Hey huyét thanh 1 yéu t dir doan cho nguy co thai chét luu & phu
nit tudi sinh san. Tang nong d6 Hcy mau (hyperhomocysteinemia) dan dén hau
qua bat loi trong thai ky duoc giai thich thdng qua mot sb co ché lién quan dén
su hinh thanh huyét khdi bao gom dong thac dong mau (coagulation cascade),
huyét khéi tinh mach, phan (ng oxy héa-kht ndi mé va céc té bao co tron mach
mau. Cac co ché co thé doc 1ap hoic két hop gay anh huong dén thai ki & cac

tuan thai khac nhau. Thuc té da c6 nhiéu nghién cau trén thé gigi vé moi lién
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quan ndy. T4c gia Vollset SE va cong sy nim 2000 tai My 12! d3 cong bé mot
nghién ciru kéo dai gan 30 nam v&i ¢& mAau rat [on vé anh huong cua ndng do
Hcy 18n mét sb bat thuong thai san nhu: tién san giat, rau bong non, thai cham
phat trién trong tir cung, sinh non, tré sinh nhe can va thai chét lwu. Tac gia da
chia ndng @6 Hey thanh 4 nhém (ti phan vi) theo néng do Hey nhu sau: nhom
1 ¢6 nong d6 Hey 1a 3,6-7,5 pmol/L; nhém 2 ¢ noéng d6 Hey 1a 7,6-8,8
umol/L; nhém 3 ¢6 nong do Hey la 8,9-10,6 pmol/L va nhoém 4 c6 nong do
Hcy 14 10,7-78 umol/L. Trong d6 s6 d6i twong ¢ tién st thai chét luu 1a 388,
tac gia da so sanh tr phan vi trén véi ti phan vi duéi cua nong d6 Hey huyét
thanh cho thay: ty suat chénh giira ta phan vi 3 so vai tir phan vi 1 1a OR= 2,73
(C1=1,03 - 7,27). Ty suat chénh giita t& phan vi 4 so véi t phan vi 1 12 OR=
3,68 (CI=1,38 - 9,82). Nhu vay, theo cac tac gia nay, nong do Hey huyét thanh
tang cao co lién quan dén cac bién chiing thai ky phd bién dic biét 1a tinh trang
thai chét luu. Nong d6 Hcey tiang vira phai c6 thé do tinh trang vitamin B bi
giam anh huang dén qua trinh tai methyl hoa Hey, methyl hoa va tong hop
DNA, anh hudng dén sy phét trién binh thudng caa thai nhi. Mat khac, Hey
cao c6 thé gay rdi loan chic nang mach mau, dé dan dén bong nhau thai. Céac
két qua nay cho thay vai trd quan trong cua Hey nhu 13 mét dau hiéu caa cac
bién chung thai ky va cac hau qua bat lgi caa su thai nghén.'?

Nong do homocystein huyét thanh duoc cho 1a yéu té nguy co d6i voi
quéa trinh mang thai, vi vay, dé xac dinh nong ¢6 homocystein huyét thanh
trong thai ki va sy thay d6i nong do qua cac chu ki cua thai, MC Walker da
ching minh ndng do Hey thay doi qua cac quy cua thai ki va thip hon dang ké
S0 Vi giai doan khéng mang thai.'*® Bé giai thich diéu nay Andersson A da
nghién cau nong do homocystein huyét thanh va nhan thay nong d6 Hey thap
nhat & quy 111 cua thai ki bang khoang 50% luc chua mang thai, nong do Hey

tré lai sau 2-4 ngay sau sinh.’¥’” Khi mang thai, co thé me c¢6 nhu cau cao
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methionin cho viéc hinh thanh va phét trién cua thai nhi. Vi vay homocystein
s& duoc huy dong dé tai methyl hda nén ndng do6 trong huyét thanh giam nhiéu.
Mascarenhas M va cong su * di nghién ciu trén 100 doi tuong dang mang
thai & tuan thir 8-12 dé xac dinh ndng d6 Hey. Két qua cho thiy nhoém ddi tuong
khong cd tién sir thai chét luu trude d6 co ndng d6 Hey 13 13,16 + 5,75 pmol/L
(n=91) c6 su khac biét rd rét véi nhom ddi twong c6 tién st thai chét luu c6 ndng
d6 Hey huyét thanh 12 23,79 + 9,21 pmol/L (n=9). Mic du nong dd Hey khi mang
thai thap hon giai doan khong mang thai nhung khi ndng do Hcy tang 1én trong
huyét thanh van 13 yéu té nguy co bét loi cho thai Ki.

Homocystein duoc chuyén hoéa theo 3 con dudng: tao thanh cystein, tai
methyl hoa dé thanh methionin hay dong vong dé tao thanh Hcy-thiolacton.
Céc con duong chuyén hoa déu co sy tham gia xUc tac cua cac enzym hoic cac
coenzym la cac vitamin. Kumar va cong su 3 nghién cau tai An Do da cho
rang su ting nong do Hey mau duong nhu duoc xac dinh boi ca yéu té di truyén
va méi truong. Nghién ciru duoc thuc hién dé tim ra sy twong tac giira tinh
trang folat va da hinh gen MTHFR ddi vé&i ndng do Hey ¢ 24 phu nir bi mét
thai lién tiép ba lan trg 1én khong giai thich duoc. Nong dd Hey toan phan huyét
thanh lac doéi trung binh ¢ nhom nghién ctu la 10,23 pmol/L so véi nhdm
chung 12 8,95 umol/L ¢6 su khéac biét vai p=0,096. Nong do Hey huyét thanh
tang cao >18 pumol/L, duoc coi la mot yéu té nguy co gay mat thai lién tiép,
dugc thiy & 4 phu nir trong nhém nghién ctu va khéng cé ai trong nhém chang.
Gia tri cao nhat cua ndng dd homocystein dugc tim thay & nhitng phu nir bi mat
thai tai dién vai tinh trang da hinh gen MTHFR va ndng d folat thap. Puri M
va cong su * khi nghién ctru trén 107 phu nix ¢6 tinh trang thai chét luu ba 1an
lién tiép khdng rd nguyén nhan va 343 phu nit mang thai 2 lan trg 18n thanh
cng va khdng c6 bién chizng nhan thay: ndng d6 Hey trung binh & nhém chiing

1a 8,34 pmol/L c6 su khac biét rd rét vai nhém co tién st thai chét luu tai phat
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la 16,1 pmol/L, p<0,001. Tang ndng d6 Hey méu va thiéu vitamin B, duoc
phat hién 12 yéu té nguy co rd rét d6i véi tinh trang mat thai tai dién (RPL) véi
OR = 7,02 va 16,39 twong tng. M&i day, Liu C va cong su, 1?2 khi nghién cuu
nong do Hey va folat huyét thanh trong thoi ky dau mang thai va céc bién ¢
c6 hai cho thai ky sau d6 ¢ 563 thai phu c6 két cuc bat loi khi mang thai nhu
tién san giat, sinh non, nhe can va thai chét luu va 600 phu nir d6i chimg da
thay rang: nong do trung binh Hey & nhdm c6 thai chét luu 1a 8,43 (7,16-14,27)
(Umol/L) ¢c6 su khéc biét c6 ¥ nghia théng ké so véi ndng @6 trung binh Hey &
nhom dbi chung 1a 7,79 (6,9-8,34) (umol/L). Nghién ciru ciing danh gia trén
nhom ¢ bé sung folat so véi nhdm khdng c6 bd sung va nhan thiy viéc bd
sung folat 1am giam dang ké cé4c bién c6 san khoa trong d6 c6 thai chét luu. Tac
gia da két luan 1a nong do Hey cao co thé dan dén cac bat thuong thai san va
viéc bd sung folat cai thién duoc cac bién cd vé san khoa. Nhu vay nong do
homocystein cao 1a yéu t6 nguy co véi tinh trang bat thuong sinh san nhu thai
chét Iuu c6 thé 1a yéu té két hop vai tinh trang thiéu vitamin nhém B nhu: folat,
vitamin By, va yéu té da hinh gen MTHFR.

Nong d6 homocystein nén duoc xac dinh vao thoi diém nao khi mang thai
va viéc bo sung vitamin nhém B nén bat dau khi nao? Dé tra loi cau hoi nay,
Visternicean E va cs 1° da nghién ctiu trén 50 phu nir c6 tién sir mat thai tai
dién va thu dugc két qua: nong do Hey huyét thanh ciia nhém mat thai nguyén
phat (chua c6 thai ki thanh cong) 1a 14,48 + 1,49 umol /L, ndng do Hcey trong
nhém mat thai tai dién thir phat (da c6 thai ki thanh cong) 1a 11,55 + 0,94
umol/L. Bong thoi ndng do Hey ¢ dbi twong co tién sir mat thai lién tiép som
(3 thang dau cua thai ki) cao hon nhom c6 tién st mat thai muon hon (3 thang
giira thai ki) véi p< 0,05. Téc gia ciing khuyén céo viéc bo sung Vitamin B nén
thuc hién trudc 2-3 thang trudc khi thy thai. Fatih Sanlikan va cong su ! da

nghién ciu trén 70 phu nit 6 tién sir say thai va thai chét luu tir 5-12 tuan tudi
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thai va 54 phu nit d sinh con khoe manh binh thuong thu dwgc két qua ndng
d6 Hey huyét thanh trong nhdm c6 tién sir sdy thai, thai chét luu tai dién 14 8,7
+ 4.2 ymol /L ¢6 su khac biét c6 ¥ nghia thdng ké véi nong 6 Hey trong nhém
phu nit sinh con khoe manh binh thuong 1a 4,8 + 0,9 umol /L, p<0,01. T4c gia
dua ra két luan ndng d6 Hey cao dugc phat hién trong nhiing tuan dau cua thai
ki cd thé 1a mot canh bao vé nguy co say thai, thai chét luu trong nhitng tuan
tiép theo hoic cac bién ching san khoa khac. Nhu vay viéc xac dinh nong do
homocystein nén duoc thuc hién sém tir trudc lGc mang thai hoac nhitng tuan
dau khi mang thai dé c6 can thiép kip thoi, giam cac bién ching bét lgi cho thai
Ki. Tir cac nghién ctu trén cho thay da sé cé4c tac gia ung ho viéc nong do Hey
cao c6 thé 1a mot yéu td nguy co cho cac bat loi vé sinh san trong d6 c6 tinh
trang thai chét luu. Ngoai ra viéc xac dinh néng d6 Hcy nén thyc hién sém
truéc khi mang thai clng voi ndng do cac vitamin nhom B dé c6 ké hoach
phong ngtra sém cho thai phu.
Ddnh gia néng dp folat trén nhém doi twong nghién criru

Két qua nghién cau vé nong do folat huyét thanh cho thay khéng co su
khé&c biét co y nghia thong ké gitra nhém dbi tugng co tién sir thai chét luu tai
dién va nhém phu nir sinh con binh thudng lam d6i chung (bang 3.3). Nong do
Hcy va folat huyét thanh & nhém ching c6 méi twong quan nghich (biéu d6
3.3), trong khi & nhdm bénh khong c6 méi tuong quan 16 rang (biéu do6 3.4).
Piéu nay duoc giai thich trong viéc danh gia tir ndng do folat trén ddi twong
khoe manh 1am nhom chang dén anh huéng cia folat 1én déi twong co tién sir
thai chét luu tai dién va méi twong quan cua nd véi ndng d6 Hey huyét thanh.
Két qua ndng do folat huyét thanh & nhom ddi ching thu duogc 1a 11,53 +3,21
ng/mL (bang 3.3). Két qua nay khong twong ddng vai mot s6 nghién ciu trong
nuéc va qudc té. Nong do folat huyét thanh trong nghién dwoc thuc hién trén
hé théng mién dich Architech c6 d6 6n dinh CV < 2,5%. Tai Viét Nam chua c6
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nghién ctru ndo vé ndng do folat cho dbi twong phu nit khoe manh trong do tudi
sinh san va theo két qua so sanh véi cac nghién ciu nhom ching thi két qua
nghién cau nay co su khac biét rd rét co y nghia thdng ké véi cac nghién cau
khac. Nhém chiing cua Nguyén Vin Tuin 2 thyc hién trén nhoém ddi tuong c6
d6 tudi 64,26 + 10,53 (tudi) va nhém chang trong nghién ctu caa Cao Phi
Phong *3 ¢6 d6 tudi trung binh 12 60,7 + 11,9 (tudi), déu 14 nhém nguoi cao
tudi. Nghién ctu ciia Scazzone C va cong su '3 ciing duogc sir dung trén hé
théng hda phat quang tu dong, tuy nhién ciing duoc thuc hién trén dbi twong co
d6 tudi 57+12 (tudi). Nghién ctu cua Osunkalu VO str dung phuong phép sac
ky long hiéu ning cao (HPLC) cho xét nghiém folat nén cho két qua khéng c6
su twong dong véi két qua nghién cau nay. Nghién ciru cta Juan Ni nim 2017
duogc thuc hién trén ngudi khée manh co do tudi twong doéng vai nghién ciu
cta chung t6i nhung lai phan tich bang phuong phap dong hoc enzym nén két
qua ciing ¢ su khac biét r rét. Nghién ciu cua Puri M nam 2013 tai An Do
duogc phan tich trén hé thong Siemens Immulite 1000, khdng cting phuong phap
chuan véi xét nghiém trén hé thong Architech nén két qua ciing c6 su khéc biét
ré rét. Folat co vai trd nhu mot coenzym, 1a mot chat trung gian trong viéc
chuyén mot don vi céc bon cho mét loat cac phan ang quan trong déi vai viéc
tong hop cua acid nucleic va acid amin.'" Viéc nghién ciu vé nong do folat
huyét thanh c6 lién quan dén nhiéu bénh Iy khac nhau. Vi vay can c6 mot nghién
clru trén tat ca cac dbi tuong va phuong phap xét nghiém can duoc xay dung
trén mot phuong phap tham chiéu chung dé so sanh su khéc biét vé tudi, gidi,
chang toc, ché do an... thi méi dua ra dugc két luan chinh xac lién quan dén
bénh ly. Mic du c6 su khac biét rd rét vé két qua ndng do folat huyét thanh
trong nhém chang do khac nhau vé do tudi, doi twong nghién ctru va phuong
phap phan tich, phuong phap xét nghiém duogc ap dung trong nghién ctu nay

cling da duoc tham dinh trudc khi sir dung. Két qua noi kiém khéng vi pham
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quy luat Westgard va ngoai kiém dat chét lwong theo tiéu chuan caa chuong
trinh ngoai kiém qudc té RIQAS (Anh) va trung tdm kiém chuan chat luong
CAP (M5) cho thay phuong phap phan tich 1a dang tin cay.

Két qua nong do folat huyét thanh trén déi tuong phu nir 6 tién su
thai chét lvu tai dién cua nghién ctu 1a 11,45 + 3,17 ng/mL (bang 3.3),
khong c6 su khac biét c6 y nghia théng ké véi ndng do folat & nhém chung.
Nghién ciiu cta chung toi cling twong dong vaéi nghién ciu cia Kumar va
cong su.'® Tac gia da nghién ctu ndng do folae & nhém phu nit 6 tién sir
mat thai tai dién chua ré nguyén nhan va so sanh véi nhém dbi chang thi
khong thay c6 su khac biét rd rét. Tuy nhién cling ¢ nhiéu nghién ctu khac
da chi ra sy khac biét nong do folat huyét thanh giira nhém bénh va nhém
ching. Nelen va cong su 4 da nghién ctru bénh ching cho 123 phu nir ¢6 it
nhit 2 1an mat thai va 104 phu nit d3 sinh con khoe manh binh thuong, tac gia
nhan thay nong d¢ folat huyét thanh trung binh & nhém nghién ctu la 12 (3,6-
35) ng/mL c0 su khac biét r6 rét so voi nhom chung la 14 (4,1-36) ng/mL.
Tuong ty nhu nghién cttu cua Nelen, cac tac gia Puri M ®4, Xiaoyuan Xia 1% va
Liu C 122 déu chi ra co su khac biét vé nong do folat huyét thanh & nhém c6 tién
str mat thai tai dién so véi nhém phu nit khoe manh. Su khéc biét nay c6 thé do
folat 1a mot vitamin ma co thé khéng tu tong hop dugc va phai phu thudc vao
ché d6 an, vi vay nong do folat phu thudc vao kha niang hap thu, ché do dinh
dudng cua ting khu vuc. Theo huéng dan québc gia vé dinh dudng cho phu nix
c6 thai va ba me cho con bu (Ban hanh kém theo Quyét dinh s6 776/QB-BYT
ngay 08 thang 3 ndm 2017 cta Bo truong Bo Y té) c¢6 dua ra khuyén nghi bd
sung acid folic cho phu nir mang thai la 600 pg/ngay va ¢ phu nit cho con bd
1a 500 pg/ngay. Didu nay dugc pho bién va ap dung sém hon & cac thanh pho
I6n. Vi vay phu nit d3 mang thai thuong da dugc bd sung acid folic va diéu nay

ly giai vi sao nong do folat trong nghién cau cua ching toi khdng c6 su khéc
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biét gitta nhom bénh va nhém chiing. Ngoai ra su khéng twong quan cta nong
d6 Hey va folat & nhém bénh ciing no6i 1én rang Hey cé thé 1a mot yéu td nguy
co doc 1ap gay nén tinh trang say thai, thai chét luu tai dién chir khéng phu
thudc vao nong do folat huyét thanh.

Folat tir thitc dn vao co thé dugc hap thu va chuyén héa thanh dang 5-
methyl THF 1a dang folat luu hanh trong mau va c6 kha ning xuyén mang dé
vao trong té bao. Trong té bao 5-methyl THF can dugc tach nhém methyl dé
chuyén tir dang monoglutamat thanh polyglutamat THF gilp giit c4c folat & lai
trong té bao nham sir dung cho viéc tong hop DNA. Néu khong duoc chuyén
thanh dang THF thi 5- methyl THF lai s& xuyén mang té bao ra ngoai va do do
té bao khéng sir dung dugc folat.**® Tai gan, folat c6 thé duoc du trir véi sb
luong 16n, du nhu cau trong vong bén thang dén mot nam nén nong do folat
huyét thanh kho thay ddi & céc trang thai khac nhau cua té bao va co thé.!#
Nhiéu tac gia trén thé gidi cling da chang minh viéc bo sung folat vao ché
d6 an c6 thé cai thién viéc ting nong do Hey. Téc gia Indrani Mukhopadhyay
nam 2017 8 @3 diéu tri bang folat cho nhiing phu nit c6 néng dd Hey huyét
thanh > 12pumol/L va danh gia lai sau diéu tri. Két qua cho thay nong do Hey ¢
nhoém phu nit ¢6 tién st thai chét luu tai dién trude diéu tri 1a 19,92 45,16
umol/L khéc biét rd rét voi sau diéu tri 12 13,7 + 4,27 pmol/L. Tac gia dua ra
két luan viéc bo sung folat cho phu nir mang thai c6 thé du phong dugc mot sb
két qua bat lgi cho thai Ki.

149 cho thay nong do trung binh

Theo nghién ctru ciia Lu Thi Thu Huyén
folat huyét thanh & nhém phu nir dang mang thai 1a: 8,82 + 4,83 (ng/mL), thap
hon dang ké so v&i nhom chtng cua chung t6i 11,53 + 3,21 ng/mL, diéu nay
chtng t6 & phu nit mang thai, nhu cau folat ting cao dé dap tng yéu cau phat
trién ctia thai nhi. Ciing theo nghién ctru trén cho thay ty 1¢ phu nit mang thai

thiéu hut nong do folat huyét thanh: <3 ng/mL chiém 8,3%, nguy co thiéu hut
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tor >3 — <6 ng/mL chiém 28,9%. Ti 1¢ phu nit mang thai thiéu mau 1a 39,4%.
Giam folat chiém ty 1é cao & nhom thiéu mau (71,8%) so v6i nhom khong thiéu
mau chiém 14,7%. Giam folat lién quan dén tinh trang kinh té (giam & nhém
kinh té kém chiém 64,7%), s6 1an mang thai (& nhom mang thai >4 1an, ti 1¢
giam folat 60,9%), lién quan dén s con (nhém c6 >4 con, ti 1€ giam 1a 75%),
qua trinh bd sung vién thudc bd chira acid folic (nhém khéng bd sung hay bd
sung khong thuong xuyén co ty 1€ giam folat 84,2%). Nghién ctru cua ching
to1 duoc thuc hién tai Ha No§i, thanh phé 16n nhét trong cd nudc nén phy nit
mang thai duoc sir dung sém cac ché pham co folat ciing 13 logic. Folat 1a thuat
ngir chung cho mét ho cac hop chat bao gdm acid folic va cac dan xuat ciia nd
bao gdm 5 methyltetrahydrofolate (5-MTHF), 5-formyltetrahydrofolate (5-
FTHF hoac acid folinic), 10-formyl-THF, 5,10-metylenTHF va THF khong
thay thé 1. Sur thiéu hut folat c6 thé 1a mot két qua truc tiép ctia ché d6 an udng
thiéu, hap thu folat kém qua rudt hodc ting cuong sir dung nhu hoat dong thé
chat hay trong thai ky. Viéc bo sung folat 3 duoc ching minh 14 mang lai hiéu
qua khac nhau tiy thudc vao ché pham st dung. Trong mot thir nghiém mu déi
ngau nhién c6 doi chtng gia dugc cho 144 phuy nit c6 nong do Hey cao, Lamers
150 43 chtrng minh rang bo sung 5-MTHF ¢6 hiéu qua hon acid folic trong viéc
giam nong do homocystein mau. 5-MTHF c6 nhitng vu diém quan trong so véi
acid folic tong hop 1a né dugc hap thu tot ngay ca khi pH duong tiéu hoa bi
thay d6i va sinh kha dung ctia n6 khéng bi anh hudng boi cac bat thuong di
truyén do thiéu hut enzym MTHFR. Sir dung 5-MTHF thay cho acid folic lam
giam kha nang che diu céc triéu chirng cua sy thiéu hut vitamin By, giam tuong
tac voi cac thude e ché dihydrofolate reductase. Sir dung 5-MTHF ciing giam
dugc tinh trang acid folic c6 thé khong dugc chuyén thanh dang hoat dong trong
tuan hoan ngoai vi do mét sb thuéc nhu methotrexate. Edouard J. Servy!®! da

str dung 5-MTHF thay thé cho acid folic va chimg minh hiéu qua caa 5-MTHF
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khi sir dung cho céc cip vo chdng co tién str mat thai tai phat trong nhiéu nam.
Ba muoi cip vo chong ¢ mét thai nhiéu 1an kéo dai it nhat 4 nam, voi 2/3 trong
s6 ho da khong thanh cong trong hd trg sinh san. Doi véi tat ca cac cap vo
chdng, it nhat mot trong 2 ngudi 13 ngudi mang da hinh gen MTHFR. Hau hét
phu nit trong cac cip vo chong déu da diéu tri khong thanh cong vai lidu cao
acid folic (5 mg/ngay). Sau khi chuyén sang diéu trj trong 4 thang bang 5-
MTHE, véi liu 600 microgam mdi ngay trudc khi co gang thu thai hoic bat
dau mot lidu phéap hd tro sinh san khac. Thoi gian diéu tri twong tng véi ca mot
chu ky sinh tinh 14 khoang 74 ngay. Két qua thu dugc mot cap khong dugce theo
ddi va hai cip dang duoc diéu tri. Khong c6 tic dung phu nao dugc quan sat
théy. 13 cap vo ch6ng thu thai ty nhién, s6 con lai can diéu tri hd trg sinh san
dé c6 thai. Nghién ciru di chi ra hiéu qua cta viéc st dung 5-MTHF c6 tac dung
hon nhiéu so véi sir dung acid folic & ddi twong mét thai tai phat c6 da hinh gen
MTHFR. Hon nita, n6 tranh dugc cac tac dung phu tiém an cta hoi ching
UMFA (un-metabolized folic acid), von bi nghi ngo 14 gay ra rdi loan chuc
ning mién dich va cac tac dung phu bénh Iy khac nhu ung thu (dic biét 1a dai
tryc trang va tuyén tién liét). Nhu vay bo sung folat 13 can thiét ddi v6i phu nix
trong do tudi sinh san, viéc bd sung can dugc tién hanh trudce luc mang thai va
ché pham bo sung nén lya chon 5-MTHF thay thé cho acid folic nhu trudc day.

Két qua nghién ctu chi ra c6 méi twong quan nghich gitra nong do Hey va
ndng do folat huyét thanh trong nhém phu nit khoe manh, tuy nhién méi tuong
quan nay khdng rd rang ¢ nhém nghién ctu trén d6i twong phu nir ¢o tién s
thai chét luu tai dién. Két qua ndy tuong dong véi cac nghién ctu trén thé gioi
nhu Scazzone C nim 2014.* Tac gia KN Kim va cong su °2 nghién cuu tai
Han Qudc di chi ra c6 mdi lién quan nghich giita ndng d6 Hey va folat huyét
thanh ¢ tat ca cac da hinh gen MTHFR vi tri 677 trén nhom d6i tuong mang

thai binh thuong. Cac nghién ciu vé ddi tuong thai chét luu tai dién trén thé
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gidi hau nhu khong dé cap dén mdi trong quan nay, tuy nhién c6 mot s6 nghién
ctru trén cac ddi tegng bat thudng sinh san khac nhu hoi ching budng tring da
nang,’ vai r=-0,68 (p<0,001) va bénh mach mau khac,®** véi r=- 0,236
(p=0,05) chi ra c6 mdi twong quan nghich & nhém nghién ciu. Giai thich cho
su khac biét vé mdi twong quan gitra ndng do Hey va folat huyét thanh giira
nhém phu nit khoe manh binh thuong va nhdm phu nit c6 tién sa mat thai tai
dién ching ta c6 thé dya vao so do chuyén hoa cua homocystein (so do 1.1).
Hcy c6 3 con duong chuyén hoa dé tao thanh methionin, cystein hoic dong
vong dé tao thanh homocystein-thiolacton. Do folat chi tham gia x(c tac cho
mot con dudng tai methyl hoa dé tao thanh methionin, vi vay khi ¢ tac dong
ciia méi trudng nhu viéc bd sung céac vitamin khéc, chat xdc tac khac, nong
d6 Hcy trong huyét thanh van c6 thé duoc thay d6i khong phu thudc vao
nong do folat.
Xdc dinh ngwing cit (cut-off) cho néng dé Hcy trong dw dodn nguy co thai
chét luu

Két qua nghién ctru cho thay: ndong do homocystein huyét thanh cia nhém
bénh 1a 11,7 umol/L, cao hon nhém ching (7,64 pmol/L) véi sy khéc biét gitra
hai nhom c6 ¥ nghia thdng ké. Mot cau hoi dugc dit ra 1a gia tri ngudng cit (cut-
off) ctia nong do Hey huyét thanh 1a bao nhiéu dé co gia tri tién luong nguy co
thai chét luu tai dién. Biéu do 3.5 cho thdy ton tai khu vuc chong 1ap dang ké
gifra cac gia tri trong nhom bénh va nhom chimg. Nhu vay s€ khong c6 mot
ngudng cit hoan hao gitp phan tach duoc 100% cac dbi twong ctia nhom bénh
va nhom chimg. Tuy nhién biéu dd 3.6 ciing cho thiy c6 su khac biét trong ddi
r& ciia ndng d6 Hey huyét thanh giita nhom két qua dai dién cho nhom bénh va
nhom két qua dai dién cho nhom ching, tir d6 cho thay chung ta vin c6 thé
xay dung duoc mot ngudng cit co gid tri trong du bao nguy co ¢ bénh. Nhiéu

nghién ctru chi ra gia tri ngudng cit dé dy doan tinh trang mat thai sém bang
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ndng d6 Hey dao dong xung quanh ngudng 7,5 - 10 (pmol/L). Tuy nhién dé
danh gia chi tiét va khach quan hon cho ngudng du doan bang ndng d6 Hey
huyét thanh chung t6i dwa vao 4 chi s6 danh gia sy can bang ctia mé hinh 1a d-
distance, BM, F1 score, BAC. Ttr d6 nhom nghién ctru da xac dinh dugc gia tri
cat toi vu dé chan doan ting ndng d6 Hey trong du doan nguy co thai chét luu
la 8,67 (umol/L) (biéu dd 3.7). Véi ngudng chan doan ting Hey 1a 8,67
(umol/L) d6 nhay dat 66% va do dac hiéu dat 77% va chi s6 F1 score 1a 70%
va PPV dat 75%. Néu lay tiéu chi F1 score t6i da lam tiéu chi chinh thi gia tri
cua Hcy dugc lya chon 1a 8,11 (umol/L), d§ nhay dat dugc 1a 76% tang hon
10% so voi ngudng 8,67 (umol/L) nhung do dic hiéu lai giam xudng 12% chi
dat 65% va PPV chi dat 69% (bang 3.14). Tir két qua nay ching ta co thé thiy
rang gia tri cat toi wu cua ndng d6 Hey huyét thanh dé du doan nguy co ¢6 tinh
trang thai chét luu 1a 8,67 (umol/L). Ngudng cit ctia ndng do Hey huyét thanh
1a 8,67 (umol/L) c6 thé du doan nguy co thai chét luu tai dién véi dién tich
dudi duong cong ROC 1a 79,2% va khoang tin cdy 95% cua gia tri ndy dao
dong tir 73,7% dén 79,2% (biéu d6 3.8), duoc danh gia 1a tot 155 dé dy doan
nguy co c¢6 bénh. Dé xac dinh cac gia tri ngoai lai, biéu d6 3.9 cho thay chi s6
Cook’s Distance chil yéu nam trong khoang nho hon 0,04. Hai d6i tuong c6 ID
la 163 va 225 duoc goi y 1a gia tri ngoai lai trong dit li¢u. Tuy nhién, khi danh
gia chi tiét chi s6 ndy van nam trong muc gidi han cho phép. Nhu vay, co thé
thdy mo hinh chan doan voi ndng d6 Hey huyét thanh 16n hon 8,67 (umol/L)
1a phit hop va c¢6 tinh 6n dinh cao. Trong mot nghién ctru gdm 50 phu nit da
ting bi say thai it nhat hai 1an lién tiép, Visternicean E va cong su, 2017 10 thiy
rang néng do Hey huyét thanh <10 pmol/L dugc thiy & 16 bénh nhan chiém
32,0%, 9 bénh nhan chiém 18,0%, c6 nong do Hcy huyét thanh luc d6i tir 10
umol/L dén 12 pmol/L va 25 bénh nhan chiém 50,0% c6 ndng do Hey huyét

thanh cao dang ké. Trong s6 d0, 23 bénh nhan chiém 46,0% c6 néng do gitra
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12-30 pmol/L va 2 bénh nhan (4,0%) c6 ndng 6 >30 pmol/L. Ngudng cat duoc
lya chon trong nghién ctru cua ching t61 phu hop voi ciia Bergen NE va cong
su v6i ngudng cat cao nhat 1a 8,5 umol/L®, Vollset SE ! nhung thap hon
trong nghién ctru ciia Visternicean E, 2017.1° Nhu vdy, ngudng cit ciia ndng
d6 Hcy huyét thanh trong nghién ctru nay twong ddng mot sé nghién ctu
khéc trén thé gidi va khi danh gia mo hinh cho dién tich dudi duong cong
dat chat luong t6t nén ngudng cat nay c6 thé dua vao sir dung trong thuc
hanh Iam sang.
Tinh da hinh gen MTHFR & phu nie c6 tién si thai chét lueu tdi dién

Gen methylenetetrahydrofolate reductase (MTHFR) tham gia vao quéa
trinh tong hop enzym methylenetetrahydrofolate reductase cé tac dung trong
tai methyl hda Hcy thanh methionin. Su da hinh gen MTHFR c¢6 thé dan dén
su giam kha ning thoai hoa Hey, 1am nong do Hey ting vuot quéa ndong do gay
doc cho té bao va co thé. Nong do Hcy mau cao co thé gay ra tinh trang viém,
ngung tap tiéu cau trong cac mach mau va lam ting nguy co hinh thanh cuc mau
dong gay bat thudng sinh san nhu sy thai hoic thai chét luu. O Chau A, mot sé
nghién ctu trén quan thé nguoi Trung Qudc cho thay cd sy lién quan gitra mot
s6 da hinh gen MTHFR & d6i twong phu nit ¢d bat thuong sinh san nhu cac
nghién ctru Zhong Lin,% Xingmin Wang,’*” va Yi Yang nim 2016.1%® Nghién
ctru nay la nghién cau bénh chuang dau tién tai Viet Nam gom 254 nguoi, 126
phu nit khoe manh 1am nhém chimg va 128 nguoi nhém phu ni ¢6 tién st thai
chét luu it nhat 2 1an 14 nhém bénh. Kiéu gen MTHFR C677T va A1298C cua
nhém nghién cau duge xac dinh bang ky thuat Realtime PCR. Cac mau mau
toan phan cua nhdm bénh va nhém chimg duoc tach chiét bang kit thuong mai
cua hiang Lytech (Nga). Uu diém cua viéc sir dung tach chiét theo kit nay do 1a
quy trinh don gian, d& thuc hién, thu duoc két qua DNA kha dong déu, co do
tinh sach cao so véi phuong phap tach chiét tha cbng bang
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ethanol/chloroform.®® San pham tach chiét thu duoc duge do ndng do DNA
bang may Nanodrop, ty 1&é OD 280/260 déu dat ¢ mic >1,8. Quy trinh xét
nghiém da duoc téi uu theo package insert va duoc nghiém thu lai bang 10 mau
chang &m va 10 mau ching duong dat két qua ding 100%. MJi lan phan tich
gen bang phuong phép realtime déu c6 kém theo céc chiing &m va ching duong
cho tirng kiéu da hinh. Cac mau chang déu cho tin hiéu ré nét, chiing to két qua
dat d6 tin cdy cao. Hai muoi miu di duogc lua chon ngau nhién bao gém 10
mau nhém bénh va 10 mau nhom chimg dé danh gié lai bang phuong phap giai
trinh ty gen cho két qua twong dong. Phuong phap nghién ciu cia ching toi
cling trong tw nhu cic phuong phap cua Xiaoyuan Xie %° va Hwang.t%

Pa hinh gen MTHFR phd bién nhat I vi tri 677 C—T. Loai da hinh nay rat
pho bién & mot sé quan thé dan toc va vang dia ly. Két qua nghién ctu cua
ching tdi co ty 18 xuat hién alen T chung 1a 22,62% (bang 3.4) va ty 1¢ da hinh
dong hop tir TT 14 5,51% (bang 3.5). Mot két qua phan tich tong hop trén 1000
d6i twong trén toan cau cho thay ty Ié pho bién toan cau cua alen T va kiéu gen
TT 14 24,0% va 7,7% tuong Gng. Trong phan tich gop nhém, tan sé alen T thap
nhat dugc tim thay ¢ ngudi Chau Phi khoang 10,3% va cao nhat ¢ nguoi Chau
Au 34,1%. Tan sb alen T trong dan sé Bic An Do 1a 11%. Két qua caa phan
tich tong hop cho thay tan sé cua alen T va ti I& kiéu gen TT vi tri C677T cao
nhat trong quan thé nguoi da trang. Nhu vay phan tich cia ching toi ¢ su
tuong ddng véi cac nghién ciu trén thé gisi. 1 O nhitng nguoi da hinh di hop
tor véi gen MTHFR C677T, chitc nang cua enzym MTHFR bi giam khoang
65% S0 VGi & nguoi binh thuong. O nhitng ngudi da hinh dong hop td MTHFR
C677T, chi con 30% chirc ning binh thuong cua enzym nay.'®® Da hinh
MTHFR vi tri 1298 bién d6i A thanh C, duoc thdy & 7% dén 12% dan sb Bac
M¥, Chau Au va Chau Uc va it phd bién hon & ngudi gbc Tay Ban Nha (4% -
5%), ngudi Trung Qudc (1% - 4%) va ngudi chau A (1% - 4%). Pa hinh dong
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hop tr MTHFR A1298C dan dén sy giam 30-60% chtrc ning binh thuong cua
enzym MTHFR. M6t s6 ngudi ciing c6 thé co da hinh kép gen MTHFR bao
gdm da hinh 1 vi tri 677C—T va 1 vi tri 1298A—C. Da hinh di hop tir kép
cling ¢6 thé dan dén suy giam chic niang cia enzym MTHFR tuong duong
d6ng hop tir vi tri 677.1% Theo nhu nghién citu cua ching t6i, néu két hop ca 2
da hinh tai 2 vi tri thi nguy co c6 thai chét luu ting 1én OR=8,24. M6t phan tich
tong hop tir 66 nghién ctu khac & quan thé ngudi Trung Qudc nam 2016 voi
tong s6 92277 ngudi tham gia cho thay: ty 16 xuat hién cua da hinh gen MTHFR
C677T va A1298C khéac nhau dang ké gitra cac nhom dan toc va doc theo do
dbc dia ly. Céc tan s6 cua alen T va kiéu gen TT vi tri 677 cia gen MTHFR
tang theo huéng Nam-Trung-Béc qua dai luc Trung Quéc. Ty 1é cua cac kiéu
gen 1298AC, 1298CC giam theo chiéu Nam - Trung - Bac trén ca nudc.'>® Nhu
vay, ¢ cac vung dia ly kh&c nhau sé cé ty 1€ Iuu hanh cac alen da hinh khéac
nhau.

Pa hinh gen MTHFR c6 thé dan dén cac bénh ly vé bénh tim mach, huyét
khéi tinh mach sau, thuy@n tic phdi hoic cac bién ching vé thai nghén.'%2 Mic
di su giam chirc nang enzym MTHFR c¢6 thé dan dén sy ting nong do Hey
huyét thanh, nhung van c6 thé nhiéu ngudi c6 ndng d6 Hey binh thudng, dic
biét Ia & nhitng nguoi sir dung acid folic. Ban than cac da hinh gen MTHFR,
néu khdng c6 nong do Hey cao, khdng phai 1a mot yéu té nguy co d6i véi bénh
tim mach, huyét khéi tinh mach sau hoac thuyén tic phoi ¢ cac qubc gia co
thuc pham dugc b sung acid folic. B. Simone va cong su 1 d3 thyc hién mot
nghién ctu da qudc gia ¢ khu vuc Chau Au dé danh gia nguy co huyét khoi
tinh mach lién quan dén tac dung don 1& va két hop cua céc yéu té: V Leiden,
Prothrombin 20210A va Methylenetethraydrofolate reductase C677T. Nghién
ctru duoc thuc hién trén 11239 truong hop c6 huyét khéi tinh mach va 21521

ca nhdm chiing cho két qua: khong tim thidy méi lién quan déng ké nao giira
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huyét khdi tinh mach véi da hinh gen MTHFR vi tri 677 dong hop tt (OR:
1,38; 95% CI: 0,98-1,93). Trong khi d6, nguy co gia tang & nhirng nguoi O
huyét khéi tinh mach mang da hinh di hop tir cia 2 gen V Leiden hoic
Prothrombin 20210 twong (ng 1a OR = 4,22 va 2,79; & thé di hop tir kép c6 ty
suat chénh OR = 3,42 va ¢ thé déng hop tt caa V Leiden va Prothrombin 20210
ty suat chénh ¢ hai gen twong tng l1a OR = 11,45 va 6,74. Cac phan tich phan
tang cho thay tac dong manh hon cia V Leiden ddi véi nhitng nguoi < 45 tudi.
Tuy nhién day van l1a nghién ctu thyc hién trén quan thé nguoi Chau Au va
Chéau My. Nhu vay cac da hinh gen MTHFR phan b khac nhau theo ving dia
ly, chang toc va ngay trong nhdm gen gay tinh trang thrombophilia ciing ¢6 su
phan b khéc nhau theo ting gen.1%4

Nghién ciu nay cho thay ty Ié da hinh cia gen MTHFR C677T lan luot
14 56,25% va 26,98% & nhém bénh va nhém chang vai ty suat chénh OR = 3,48
(bang 3.6). Kiéu gen dong hop tir TT ¢6 nguy co ¢o tinh trang thai chét luu cao
gap 6.41 lan (biéu do 3.1) nhom ngudi con lai bao gom khong c6 da hinh hoic
c6 da hinh thé di hop ttr, c6 y nghia thdng ké véi d tin cay 95%. Khong c6 su
khac biét dang ké ¢ kiéu gen MTHFR dong hop tir 677TT so véi di hop tir
677CT, nhu vay véi da hinh tai vi tri 677 thi ca déng hop tir va di hop tir déu
c6 ¥ nghia du bdo nguy co c6 tinh trang thai chét luu nhu nhau. Ty 1& da hinh
cua gen MTHFR A1298C trong nhém bénh va nhom chiing lan luot 12 55,47%
va 32,54% véi ty suit chénh OR = 2,32 (bang 3.9). Ty suat chénh cua kiéu gen
MTHER d6ng hop tir 1298CC so véi di hop tir 1298AC va so vai su két hop
cua kiéu gen di hop 1298 AC+1288AA lan luot 1A OR=3,78 va 5,85, tuong ting
(biéu @6 3.2). Ty suét chénh cua alen C > A v6i OR =2,24. Ty 18 luu hanh alen
C cua gen MTHFR A1298C & nhém ching 1a 18,65% va & nhom bénh 1a
33,98% c6 khac bi¢t c6 y nghia 1o rét (bang 3.7). Ty 1€ luu hanh chung cé 2

nhom cua alen C 13 26,38%, twong dong véi cac nghién ciru ¢ khu vuc Chau
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A157181 Sy két hop cuia ca 2 da hinh gen MTHFR C677T va A1298C & nhém
bénh cao hon 13 rét so vai nhém ching véi ty suat chénh OR= 8,24 (bang 3.10).
Su két hop cac da hinh ndy & nhom thai chét luu cao hon 8,24 1an so véi nhom
chung, goi y vé mot nguy co thai chét luu & nhém ngudi mang td hop da hinh
gen, gop phan gilp bac sy c6 dinh hudng vé phuong phap diéu tri sém cho cac
ba me mang lai hiéu qua cho mét thai ki khoe manh.

Cau hoi dugc dat ra la vay két qua nghién cau vé sy lién quan gitra cac
da hinh C677T va A1298C cua gen MTHFR & nhom thai chét luu tai dién caa
C4C tac gia qudc té khac nhu thé nao? Ty 1¢ da hinh gen MTHFR C677T trong
nghién cau nay twong déng Vi cac nghién ciu khéc thuc hién trong quan thé
nguoi Chau A nhu Sah AK (2018),'%° Xiaoyuan Xie (2017).245 Xiaoyuan Xie
da nghién ctru trén 197 ngudi €6 tién s mat thai tai dién nhiéu lan va nhom
116 phu nit binh thwong da tirng sinh con khoe manh. Phuong phap nghién ctiru
1a thu thap céc té bao biéu md niém mac miéng dé phan tich cic da hinh gen
MTHFR C677T va A1298C. Két qua c6 su khac biét trong phan b kiéu gen
MTHFR C677T giita nhom c6 tién sir mat thai tai phat va nhom ching c6 ¥
nghia thong ké. Kiéu gen MTHFR dong hop tir 677TT trong nhém bénh chiém
35,0%, cao hon 26,7% & nhom ching trong khi kiéu gen di hop tir 677CT trong
nhom bénh chiém 37,5% thap hon 53,4% trong nhoém chimg. Khong c6 su khac
biét dang ké giita phan phdi da hinh gen MTHFR A1298C trong nhém bénh va
nhém chung. Su phan bé kiéu gen A1298C giira nhém bénh va nhém chimng
trong nghién ciru cua ching toi co su khac biét rd rét. Biéu nay khdng tuong
d6ng vai nghién ctiu cia Xie X. Tuy nhién tac gia ciing xac dinh hoat d6 enzym
MTHFR, nong d6 Hcy va folat huyét thanh caa hai nhdm nghién cau va thay
cé su khéac biét ro rét gitra nhdm bénh va nhém chang. Vi vay, tac gia da dua
ra khuyén cdo can c6 nghién ciru két hop vai ndng d6 Hey, folat huyét thanh

va hoat d6 enzym MTHFR trong danh gia nguy thai chét luu ¢ phu nit ra tuoi
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sinh san dé danh gia sy twong tac cua ching trong du bao nguy co thai chét luu.

Tai Chau Au, cac tac gia cho ring da hinh gen MTHFR vi tri 677 khong
c6 kha ning dy doan nguy co mét thai tai phat.'%® Holmes ZR va cs d3 nghién
Cliu gia tri cua da hinh C677T cia gen MTHFR nhu mot yéu té nguy co di
truyén & nhitng phu nix 6 tién st mat thai sém (12 tuan tudi) va hoic muon
(>12 tuan tudi) mat thai lién tiép (> 3 1an). Két qua nghién ctu chi ra 57/173
(32,9%) bénh nhan 1a di hop tt véi da hinh MTHEFR 677CT va 14/173 (8,1%)
1a ddng hop tir 677TT Véi da hinh MTHFR, ty 1& Iuu hanh alen T 1a 25% &
nhoém phu nir ¢é tién sir mat thai tai dién. Ty I& xuat hién cua da hinh gen
MTHFR & nhitng phu nitr nay khéng khac biét ré rét so vai & nhdm ching caa
nhiing phu nir ¢6 thai binh thuong, trong d6 44,8% la da hinh di hop tir va 9,0%
da hinh dong hop tir (ty 18 luu hanh alen T 1a 31%). Ty suat chénh cua kiéu
gen MTHFR d6ng hop tir 677TT so véi 677CT va 677CC 1a OR= 0,90,
khoang tin cay 95%, (0,30-2,4). Khong c6 sy lién quan gitra tinh trang mat
thai 3 thang giita thai ky va kiéu gen MTHFR. Ho da két luan rang da hinh
MTHFR C677T khong phai 1a yéu té du bao nguy co & nhitng phu nit c6 tién
str say thai lién tiép ca sém va muon. Tai My, Wiwanitkit V va cong su 17
nghién ciru trong mot phan tich tong hop trén cac bao cdo trude day vé da hinh
trén gen MTHFR C677T va su tuong quan cua nd v4i mat thai tai dién
(repeated pregnancy loss: RPL). Tam nghién cttu bénh chung trén 752 bénh
nhan va 625 d6i chiung dugc danh gia. Theo nghién ctru nay, 53,1% d6i tuong
c6 alen T bi mat thai tai dién trong khi 55,3% dbi twong khong c6 alen T bi mat
thai tai dién. Tir udc tinh nguy co tong thé, cac ddi tuong cé alen T c6 nguy co
mat thai tai dién thap hon 0,96 lan. Theo phéan tich nay, md hinh da hinh
MTHFR C677T c6 thé khong dai dién cho mot dau hiéu hitu ich vé nguy co
gia ting ddi voi mat thai tai dién. Trén co sé da hinh gen MTHER lam giam
hoat tinh ciia enzym, d6i voi da hinh gen MTHFR 677CT va TT giam tur 65-
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70% hoat tinh enzym anh huong dén qua trinh tai methyl hoa cua Hey,'® da
hinh gen MTHFR A1298C lam giam 30-60% hoat tinh enzym,*¢* tuy nhién viéc
chuyén héa caa Hey ¢ nhiéu con duong khac nhau phu thudc nong do folat,
vitamin Bz, ndng do chat diéu hoa SAM, vitamin B8, riboflavin va betaine...
Kiéu hinh ctia con nguoi duge xac dinh bai bo gen cia ca nhan, nhung bi anh
huong nhiéu bai cac yéu t twong tac nhu dinh dudng, hanh vi, tiép xdc vai vi
sinh vat va diéu kién mai truong ly hoa.'%® Su bién do6i kiéu hinh trong sinh
bénh hoc hoic trong phan ang véi cac hop chat hda hoc ngoai sinh mét phan 1a
do su bién doi giira cac ca nhan trong cau tric gen hoac biéu hién gen. Enzym
MTHFR khdng phai 1a muyc tiéu chinh caa diéu tri bang thudc. Tuy nhién viéc
tuong tac ctia cac da hinh gen MTHFR Vi cac thude khac nhau nhu: acid folic,
acid folinic, methyltetrahydrofolate 14 khac nhau.'*® Tai My va mot s6 nudc
Chau Au, tir ndm 1998, chinh phu di yéu cau bd sung folat vao céc loai bot ngii
coc giau chat dinh dudng. Muc tiéu thy trén c6 thé dung nap cho nguoi 16n
dugc dat & mic 1000 pg/ngay folat tir thuc pham ting cudng hoic dudi dang
thuc pham bé sung, khéng bao gdom folat tir thuc pham tu nhién.1®® T nhitng
ly do trén c6 thé ly giai vi sao & My va mot sé nudc Chau Au co ty 1¢ da hinh
gen MTHFR cao nhung khong phai 12 yéu t nguy co cho cac bat thuong sinh
san nhu thai chét luu.

Tai Tho Nhi Ky, mot dat nudc nam & ca hai chau luc Chau Au va Chau A
nhung phan Ién nam tai Tay A, tac gia Turgal M khi nghién ctru danh gia
anh hudng caa da hinh MTHFR trén d6i twong mang thai & 617 phu nit dugc
diéu tra vé da hinh C677T va A1298C trudc khi mang thai va chia thanh 3
nhém: (1) nhom 1 1a cac da hinh dong hop tir, (2) nhém 2 1a céc da hinh di hop
tr va (3) nhom 3 1a kiéu gen hoang dai da thay rang ty 1& mat thai sém ting 1én
khi d¢ phuc tap caa da hinh MTHFR ting 1én va ty 1é mat thai som cao hon rd
rét & bénh nhan da hinh MTHFR C677T so v&i bénh nhan da hinh MTHFR
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A1298C. C6 sy khac biét rd rét vé gitra cac 1an mang thai trudc cua cac doi
tugng trong 3 nhdm nghién ctru (theo da hinh gen MTHFR) vé ty 1&é mat thai
sém sau khi st dung heparin trong luong phan tir thap. Ho di dén két luan rang
da hinh MTHFR 1a céac yéu té nguy co tiém an d6i vai cac két cuc bat lgi cho
thai ky. Mot nghién cttu & An Do nam 2012 cua tac gia Nair R vé da hinh gen
MTHFR vi tri 677 cho thay tan sé alen T cta cac trudng hop mat thai sém tai
dién so vai nhém ching c6 OR = 2,20. Ty suat chénh caa kiéu gen di hop ta
C677T 14 1,96. Ty suat chénh cho kiéu gen dong hop tir 677TT 126,30. Ty suat
chénh két hop cua CT va TT so véi nhdm chang 1a 2,22. Nghién ctu chi ra rd
rang rang dong hop tir va di hop tir ddi voi da hinh MTHFR C677T lam ting
nguy co méat thai som tai dién 1én gap 6,30 va 1,96 1an.*™ Yi Yang va cong su
nam 2016 tai Trung Qudc 58 di phan tich 57 bai bao trén mot s6 lugng rat Ion
d6i tuong va thay ring nhém céc ba me ¢ tién su thai chét luu tai dién co ty
suat chénh tong hop cua da hinh dong hop tar gen MTHFR 677TT OR = 2,285
va da hinh gen MTHFR d6ng hop tir 1298CC OR = 1,594. Nghién ciru cua Yang
da chirng minh da hinh gen MTHFR C677T va A1298C ctia me c6 lién quan dén
tinh trang mat thai tai dién. Tac gia Tzvetozar R 172 va cong sy tai Nhat Ban nam
2019 d nghién ctru trén 243 dbi twong co thai chét luu duoc chia thanh 2 nhém
la nhdm c6 huyét khéi giai doan huyét twong (intervillous fibrin and thrombosis
- IT) va nhdm c6 huyét khoi giai doan tiéu soi huyét (decidual fibrin and
thrombosis - DT). Két qua nghién ctru chi ra c6 méi lién quan gitta cac da hinh
gen MTHFR vi tri 677 véi cac dbi twong cd mat thai c6 huyét khéi giai doan
huyét twong véi ty suat chénh cua kiéu gen dong hop tir 677TT so véi cac kiéu
gen 677CT va 677CC 1a OR= 1,653 va 2,246 twong ung. Ty suat chénh cua da
hinh 677TT so voi 677CT va 677CC & nhom co huyét khéi giai doan tiéu soi
huyét 1a OR = 2,602 va 3,375 twong ung. T4c gia ciing dua ra két luan da hinh
d6ng hop tar 677TT ciia gen MTHFR c¢6 lién quan dén céac giai doan cia bénh
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canh huyét khdi & nhitng ba me ¢ thai chét luu. Nhin chung cac nghién ciru vé
da hinh gen MTHFR dang tap trung chi yéu vao da hinh gen MTHFR vi tri
677, da hinh vi tri 1298 it dwgc nghién ctru hon vi it ¢ lién quan dén tinh trang
bat thudng trong thai san. Cac nghién ctru cling chi ra da hinh gen MTHFR chi
c6 gid tri danh gia nguy co & khu vuc Chau A, cac nghién ciu & My va khu vuc
Chau Au chi ra khéng cd méi lién quan giira cac da hinh gen MTHFR véi cac
bat thuong sinh san nhu thai chét luu. Nghién ciru ciia chiing t6i bo sung vao
dix liéu hién c6 trong tai liéu vé tinh da hinh MTHFR va mét thai tai dién & dan
s6 Chau A. Két qua nghién ctu cia chung t6i dong vai trd quan trong trong
viéc sang loc gen MTHFR & bénh nhan c6 tién sir mat thai tai dién vi tinh trang
thrombophilia d& duoc coi 12 mét yéu té gop phan quan trong trong qué trinh
bénh sinh.
4.2. Sw lién quan giira néng dd folat, homocystein huyét thanh va da hinh
gen MTHFR & bénh nhan c6 tién sir thai chét lwu tai dién

Khi so sanh nong do Hey huyét thanh theo céc da hinh gen MTHFR vi tri
677 va 1298 thi chling t6i nhan thay khdng c6 su khac biét nong dé Hey huyét
thanh & cac kiéu gen duoc so sanh & nhoém chang va nhém bénh vi tri 1298.
Tuy nhién c6 su khac biét vé nong d6 Hcy & nhém bénh & cac da hinh khac
nhau vi tri 677 (bang 3.11). Piéu nay nadi Ién viéc nong do Hey co thé phu thudce
vao cac da hinh gen MTHFR vi tri 677. Kiéu gen MTHFR 677TT c6 nong do
Hcy huyét thanh cao hon rd rét so vai kiéu gen 677CT va 677CC. Tuong tu Khi
so sanh nong do6 folat huyét thanh theo cac kiéu gen ca 2 vi tri C677T va
A1298C ching tdi nhan thay khéng c6 su khac biét giita ndng do folat theo cac
kiéu gen cia MTHFR (bang 3.12). Nhu vay c6 thé nghi dén nong d6 folat va
da hinh gen MTHFR 1a nhitng yéu t6 doc lap trong mé hinh tién luong nguy co
c6 tinh trang thai chét luu tai dién.

Trong nghién cau nay, cac bién sé nhu nong do homocystein, nong do
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folat huyét thanh, da hinh gen MTHFR vi tri 677 va vi tri 1298 di duoc phan
tich don doc, cap ddi hodc trong cac md hinh héi quy da bién dé xac dinh
ngudng cit cua ndng do homocystein di thé hién d6 manh khéac nhau trong vai
trd du bao nguy co c6 tinh trang thai chét luu tai dién. Tur cac két qua hitu ich
trén, chung toi tiép tuc str dung cac bién nay dé xay dung md hinh du bao nguy
co thai chét lwvu. M6 hinh tién luong thai chét luu tai dién 12 mé hinh hoi quy
logistic da bién va phuong phap suy luan Bayes dé xac dinh mé hinh t6i vu dua
trén chi sé BIC va xac suat hau dinh caa mé hinh (bang 3.18). Suy luan Bayes
st dung mot ude luong bang sé vé muc do tin tudng vao mot gia thuyét trude
khi quan sat duoc bang chiing, va tinh toan mot ude luong bang sé vé mic do
tin twong vao gia thuyét d6 sau khi da quan sat dugc bang chang. Trong qué
trinh quy nap, suy luan Bayes thuong dua vao cac muc do tin tuong, hay la cac
X4c suat chu quan, va khéng nhat thiét khang dinh vé viéc cung cap mot phuong
phap quy nap khach quan. Tuy nhién, mot so nha théng ké theo truong phéai
Bayes tin rang cac xac suat co thé co mot gia tri khach quan, va do dé suy luan
Bayes cd thé cung cap mot phuong phap quy nap khach quan chi khéng dya
Va0 chu quan cua ngudi phan tich. Khi chon tir mot s6 mé hinh, mé hinh c6
BIC thap nhit dugc wu tién. C6 nghia 13, su thay d6i khdng giai thich duoc
trong bién phu thudc va sé luong bién giai thich 1am ting gia tri cua BIC. Do
d6, BIC thap hon c6 nghia 1a it bién giai thich hon, pht hop hon. Két qua cho
thay chi ¢ nong do folat huyét thanh 12 khong chi ra c6 su khac biét gitra nhém
bénh va nhoém ching. Vi vay mé hinh téi vu duoc xac dinh 1a mé hinh bao gom
3 bién s6: nong do homocystein huyét thanh, cac da hinh MTHFR C677T va
A1298C, do no c6 xac suit tién luong thai chét luu tai dién cao nhat 1a 77%
(nghia 1a néu téi 1ap nghién ctu twong ty kha nang thu duoc mé hinh gom 3
bién nay dat mirc d6 77%). M6 hinh 1 véi ba bién dugc sir dung xay dung mo
hinh 12 ndng d6 Hey, da hinh A1298C va C677T cua gen MTHFR cho két qua
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phan loai tot khi dat dién tich dudi dudng cong AUC 1a 86,24% (biéu d6 3.10)
. Panh gia trén chi s6 AUC cho thay dix liéu thu duoc kha phi hop véi mé hinh
d3 néu & trén. Dé tham dinh lai chat lwong mo hinh nghién ctu ching toi st
dung céc chi s6 Cook’s Distance dé loai bo gid tri ngoai lai, néu cac gia trj déu
nam trong khoang 2SD thi dugc chap nhan. Va dé danh gia lai cac thong sb bat
thuong ching t6i st dung chi sb hat-values va studentized Residuals. Két qua
cho thay biéu d6 biéu dién chi sé Cook’s Distance ¢ cac gia tri chii yéu nam
trong khoang nhé hon 0,05 (biéu do 3.11). Cac dbi twgng c6 1D 1a 126, 163,
214,215 va 225 dugc goi y la gié tri ngoai lai trong dix liéu. Tuy nhién khi danh
gia chi tiét chi s6 nay van nam trong nong do gigi han cho phép. Su twong quan
gitra hat-values va studentized Residuals 1a chi s6 quan trong trong danh gia
chat luong caa mo hinh. Biéu d6 3.12 cho thay chat lugng md hinh kha tét 155
do da sb cé&c gia tri cua hat-values déu nam trong khoang -2 dén 2 cua

studentized Residuals.

Bang danh gia mo hinh tién luong qua ty suat chénh OR (bang 3.19) cho
thay: doi twong c6 cing kiéu gen A1298C va C677T véi nong do Hey huyét
thanh 16n hon 1 umol/L thi c6 kha ning thai chét luu tai dién cao hon 1,64 1an
véi khoang tin cay 95% la tir 1,41 dén 1,96 lan, su lién quan nay c6 y nghia
thong ké véi p <0,001. Néu ddi twong co két qua xét nghiém Hcey ting va co
cuing kiéu gen A1298C thi bénh nhan c¢6 da hinh di hop t vi tri 677 dang CT
s& ¢ kha nang thai chét luu tai dién cao gap 6 lan so voi d6i tugng khong co
da hinh va khoang tin cay 95% cta OR tir 3,00 dén 12,93. Méi lién quan nay
c6 ¥ nghia théng ké véi p <0,001. Twong tu, néu ddi tuong c6 da hinh dang
dong hop 677TT thi kha nang thai chét luu tai dién ting 1én 14,6 1an so véi doi
tuong khong co da hinh véi khoang tin cay 95% dao dong tir 2,85 dén 114,77,
su lién quan nay co y nghia théng ké véi p = 0,003. Néu dbi tuong co két qua
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xét nghiém Hey ting va c6 cung kiéu gen C677T thi nhém cé da hinh di hop
dang 1298AC sé& c6 kha ning thai chét luu tai didn cao gap 2,7 1an so véi nhém
d6i tuong khong c6 da hinh gen va khoang tin cay 95% OR tir 1,34 dén 5,78,
su lién quan nay c6 y nghia thdng ké véi p = 0,007. Tuong tw, néu ddi tuong
c¢6 da hinh dang déng hop 1298CC thi kha ning thai chét luu tai dién ting lén
12,4 1an so voi dbi twong khong cé da hinh gen véi khoang tin cay 95% dao
dong tir 3,17 dén 64,22, mdi lién quan nay c6 y nghia théng ké véi p = 0,001.
V6i mo hinh tién luong (biéu d6 3.13), chding tdi thay rang néu déi tuong c6 da
hinh A1298C dang di hop AC (quy d6i diém twong tng 1a 3 diém) va da hinh
di hop C677T dang CT (quy doi diém twong Gmg 1a 7 diém) va c6 nong do6 Hey
1 10,0 (umol/L) (quy d6i diém twong Gng 13 20 diém). Nhu vay, diém tong caa
bénh nhan nay 14 30 s& c6 nguy co thai chét luu tai dién Ién hon 80%.

M&i lién quan giita ndng do homocystein, folat huyét thanh va da hinh
gen MTHFR d3 duoc nhiéu tac gia nghién ctru. Trén dbi twong khoe manh binh
thuong, Juan Ni va cs % phan tich da hinh gen MTHFR C677T xéac dinh kiéu
gen ¢ 330 tinh nguyén vién (164 nam va 166 ni) thay rang sy twong quan
nghich c6 ¥ nghia thong ké duoc thay gitra nong do Hey va folat huyét thanh (r
=-0,252). Nam gigi c6 nong d6 Hey huyét thanh cao hon 13 rét so véi nix gidi.
Nhitng ngudi ¢6 kiéu gen MTHFR 677TT c6 nong do Hey trong huyét thanh
cao hon rd rét so Vi nhitng ngudi thé co kiéu gen 677CC va 677CT. Nong do
folat huyét thanh giam & nhitng nguoi c6 kiéu gen 677TT so véi nhitng nguoi
c6 kiéu gen 677CC nhung khong c6 y nghia théng ké. Ngoai ra, & nhom thiéu
vitamin, ndng d6 Hey huyét thanh co twong quan rd rét véi ndng do folat (r = -
0,334). Su da hinh MTHFR C677T, su thiéu hut folat c6 lién quan rd rét dén
nong do Hey huyét thanh cao. Su thiéu hut folat c6 dong gop 1on nhat vao
nong do6 Hey huyét thanh, tiép theo 1a da hinh gen MTHFR C677T. Do do,

viéc bo sung acid folic c6 thé giup ngin ngira cac bénh lién quan dén su tich
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tu Hey, dic biét 1a ¢ nhitng ngudi ¢ kiéu gen MTHFR 677TT.

O dbi tuong co tién sir mat thai tai dién, Boas WV % khi nghién ciu vé
su chuyén hda cua folat va da hinh gen MTHFR & phu nit Brazil c6 tién sir mat
thai nhiéu lan da thay riang ty 1é da hinh gen ¢ 89 phu nit c6 tién sir mat thai
lién tiép vo can va 150 ngudi lam ddi chimg 13 19,1% va 19,6% tuong tGng dbi
v6i gen MTHER C677T, 20,8% va 26% dbi véi gen MTHFR AL1298C. Khang
co su khéac biét r6 rét gitra nhom bénh va nhom chung trong cac da hinh gen
duogc diéu tra. Nong @6 Hey, vitamin B12 va folat trong huyét thanh khong khac
nhau gitra cac da hinh dugc nghién ciu trong nhom bénh va nhém ching. Tuy
nhién, phan tich héi quy tuyén tinh cho thdy su phu thudc cua néng do folat
huyét thanh vao viéc duy tri ndng do Hey. Nhu vy, ton tai méi twong quan
nghich gitra néng d6 homocystein va folat huyét thanh 1a khdng thé phi nhan
trong ddi twong chwa bi tic dong boi cac lidu phap bd sung bang thuc pham
hoac thudc. Puri M # cho rang: su phan bé kiéu gen MTHFR gitra nhém bénh
va nhoém chiing khong cé sy khac biét co ¥ nghia thong ké. Tuy nhién, tinh da
hinh MTHFR C677T duoc phét hién c6 lién quan rd rét véi viéc ting nong do
Hcy trong nhom dbi twong cd tién s mét thai. Sy tang nong do Hey huyét thanh
va thiéu hut vitamin B, duoc phéat hién la nhitng yéu té nguy co o rét d6i voi
mét thai tai dién (RPL) (OR = 7,02 va 16,39, twong tng). Nong do folat & nhom
chung la 2.36 (0.19 — 20.99) ng/mL c6 sy khac biét ro rét & nhom nghién ctru
14 10.80 (1.31 — 84.50) ng/mL. Ho di dén két luan rang vitamin B thap 1am ting
nong d6 Hey méu, dic biét 13 & cac ba me mang alen T. Nghién citu nhan manh
tam quan trong cua vitamin trong viéc ngin ngira mat thai lién tiép ¢ phu ni
Bac An Do. Nadir Y va cs 173 khi danh gia su lién quan caa nong do Hcy, acid
folic va da hinh gen MTHFR C677T & nhitng bénh nhan c6 bién cb huyét khoi
hodc mat thai lién tiép & 326 bénh nhan da thay rang su tuong quan giita nong

d6 Hey va acid folic duoc tim thay 1a yéu r = -0,209. Khdng c6 su khac biét rd
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rét nao duoc thé hién gira ndng d6 Hey huyét thanh va kiéu gen CC, CTvaTT
ctia gen MTHFR vj tri 677. Két qua dua ra khing dinh viéc néng do Hey, folat
va da hinh gen MTHFR 1a cac yéu té nguy co doc 1ap & bénh nhan c6 bat thuong
thai san. Nhu vay, doi véi cac bién nghién ctru don 1€ 6 thé khong du d6 manh
dé tao nén mo hinh tién lugng nhung khi két hop cac bién nghién ctiu voi nhau
tir ndng d6 Hey, cac vitamin nhém B bao gom: folat, vitamin Bs, vitamin By,
dén cac da hinh gen MTHFR tai c4c Vi tri da hinh c6 thé tao nén mot md hinh
tién luong yéu té nguy co co chat luong tét.

Tur cac két qua nghién ciru thu dugc, nén chiang thiét 1ap mot mé hinh
sang loc du phong cho phu nit & phong tranh nguy co thai chét luu? Tai Viét
Nam chua c6 hudng dan cu thé nao cho viéc dy phong nay. Theo hudng dan
Quéc gia vé cac dich vu cham soc stc khoe nim 2016 ¢ huéng dan vé viéc bo
sung sat va acid folic cho phu nir bao gdm mdi vién 60 mg sat va 0,25 mg acid
folic. Huéng dan cu thé vé cac phuong phap sang loc dé giam ty Ié thai chét
lwu & phuy nit trong d6 tuoi sinh dé & nhiéu nudc trén thé gidi ciing da rat chi
tiét dac biét & cac nudc phét trién nhu My, chau Au... Sang loc va theo dbi
trong thai ky la cac chién luge duoc cac nha cung cap dich vu cham soc suc
khoe str dung dé xac dinh cac trudng hop mang thai c6 nguy co cao gitp ho ¢6
thé dua ra phwong phap diéu tri, chim séc, theo dbi c6 muc tiéu va thich hop
hon. Viéc st dyng nhiéu chién lugc ndy con gay tranh cdi va kha nang phat
hién ton thuong thai nhi ctua chling con han ché. Vé mat ly thuyét, quan Iy thich
hop cac yéu té nguy co cua ba me, cua thai nhi va cac bién chimg dugc phat
hién trong thai ky hay trong quéa trinh chuyén da c6 thé ngan ngira mot ty 18 16n
trong sb 3,2 triéu ca thai chét luu udc tinh hang nam trén thé gioi.™* Tai mot
s6 nudc chau A, cac huéng dan sang loc du phong nguy co thai chét Iuu bao
gom: quan ly huyét ap & ngudi me; quan ly mot sé bénh truyén nhiém ¢ me

nhu: giang mai, sot rét, giun san; sang loc bénh di truyén bang xét nghiém
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nhidm sic thé d6; cac nguy@n nhan huyét khéi chi khuyén céo sang loc hoi
chung antiphosspholipid ma khdng khuyén céo sang loc bénh huyét khéi di
truyén; cac nguy@n nhan mién dich chi xem xét cac xét nghiém ANA trong sang
loc bénh hé théng, sang loc hé khang nguyén HLA, Cytokin va té bao NK con
chua du bang chimg dé khuyén céo; nguyén nhan noi tiét chi khuyén céo sang
loc TSH trong bénh tuyén giap, xem xét sang loc nong do homocystein nhung
khéng thuong quy, cac nguyén nhin nhu prolactin cao va hoi chang budng
trimg da nang khong duoc khuyén céo r rang.’ Tai My, cac xét nghiém duoc
khuyén céo sang loc dé ngan ngira thai chét luu bao gom nhém méu Rh, céc
xét nghiém trong hoi ching Antiphospholipid, tuy nhién cac xét nghiém huyét
khdi trong bénh di truyén van khong duoc khuyén khich.7® Nhu vay, viéc sang
loc tinh trang thai chét luu dua vao nong do homocystein huyét thanh va céc
yéu t6 di truyén van chua dugc khuyén céo tai tat ca cac Québc gia. Két qua
nghién ctru ciing mdi chi ra ¢d yéu té lién quan va cé thé 1a yéu t du bao nguy
co mot tinh trang thai chét luu trong tuong lai.

Trong thuc hanh 1am sang, tai Viét Nam chua c6 nghién cttu vé nong do
homocystein, folat huyét thanh va cac da hinh gen MTHFR trén d6i twong phu
nit ¢6 tién sir thai chét luu tai dién. Co ché huyét khéi trén phu nit ¢6 tinh trang
thai chét luu da dugc giai thich mot phan vai viéc duong tinh véi cac khang thé
khang phospholipid, khoang 50% céc trudng hop van dang tim nguyén nhén tir
cac co ché di truyén hay bénh hoc khéc. Vi vay viéc tim nguyén nhan chinh xac
va sir dung cé4c loai ché pham phu hop s& ¢6 y nghia rat 16n cho céac phu nit c6
nguy co ¢ tinh trang thai chét luu. Bé khac phuc tinh trang thai chét luu, Nelen
WL *4 d3 sir dung 0,5 mg acid folic hang ngay dé xac dinh anh huéng caa viéc
bo sung acid folic véi sy thay d6i nong do Hey va folat huyét thanh. Nghién
ctru da thuc hién trén 49 phuy nit c6 tién s mat thai tai dién khdng rd nguyén

nhan. Cac d6i twong nghién ciu dugc bo sung acid folic trong 2 thang. Sau do,
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nhitng anh huéng nay dugc phan tich sau khi phan tang di véi tinh da hinh
cua MTHFR C677T. Viéc bd sung acid folic trong 2 thang 1am giam nong do
Hcy trong huyét thanh lac déi trung binh 27%. Nong do folat trong huyét thanh
va hong cau trung binh ting 1an luot 12 27,5% va 70%. Tat ca cac kiéu gen
MTHER 677TT dbng hop tir, 677CT di hop tir, va gen kiéu dai 677CC déu c6
phan @ng khéc vai viéc bo sung. Sau 2 thang, nhém phu nit ¢d kiéu gen da hinh
dong hop tir cho thay néng d6 Hey luc déi trung binh giam nhiéu nhat (-41%),
nhung ndng do folat trong huyét thanh lai ting (+26%). Két luan cua tac gia la
sau 2 thang bo sung 0,5 mg acid folic hang ngay & nhitng phu nit ¢é tién sir mat
thai lién tiép khdng rd nguyén nhan lam giam rd rét ndong 6 Hey huyét thanh.
Hiéu (ng nay rd rang nhat & nhitng phu nit ¢6 ndong d6 Hey huyét thanh cao
nhat lac ban dau va & nhitng phu nit dong hop tir da hinh 677TT cua gen
MTHER. Do d6, viéc lam giam néng do Hey huyét thanh cé thé 1am giam nguy
co mac c4c bién co san khoa.

Van dé dat ra 1a bo sung loai ché pham nao cua folat: acid folic, acid
folinic hay 5-MTHF, c6 can b sung két hop véi cac loai vitamin khac khong,
bo sung vao thoi diém nao cua thai ki? Ngoai ra su khong khéc biét vé nong do
folat gilp chiing ta can can nhéc giai quyét cac co ché gay huyét khéi khac nhu
diéu tri chéng dong, diéu tri chng stress oxy hoa. Folat trong ché do an ton tai
& dang polyglutamate, sau d6 phai dugc chuyén do6i thanh dang monoglutamate
boi cac enzym lién hop dé duoc hap thu qua long rudt. Vi cac enzym nay hoat
dong toi wu & pH 6-7, su thay doi do pH trong rudt c6 thé 1am cac enzym lién
hop bi phan hay, do d6 dan dén giam hap thu folat. Ngoai ra, acid folinic sau
khi dugc hap thu vao trong tuan hoan chuyén thanh dang 5,10 methylen THF,
dang nay mudn tro thanh dang hoat dong 5SMTHF can phai qua qua trinh xuc
tac ciia enzym MTHFR. Cac ddi twong c6 da hinh gen MTHEFR tong hop nén
enzym MTHFR nay s€ giam hoat dong tir 30-70% tuy ting vi tri da hinh. Vi
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vy ddi v6i ngudi khdng co tinh trang nhu: thay dbi pH duong tiéu hoa, khéng
sir dung céc thudc tc ché dihydrofolate reductase hay khong c6 da hinh gen
MTHFR thi viéc s dung acid folic van hiéu qua cho viéc giam ndéng do
homocystein, tuy nhién cac dbi tuong c6 thai chét luu lai c6 ty 16 cao véi cac
da hinh gen MTHFR, vi vay can phai luya chon ché pham folat phu hop cho
ting ddi twong. Vé thoi diém bd sung, Mao Yan 7 di b sung acid folic cho
cac d6i twong chuan bi mang thai trude d6 3 thang, 1-2 thang va sau khi thy
thai. T4c gia nhan thay viéc bd sung acid folic 1am giam nguy co mat thai voi
OR=0,52, ngoai ra nhdm phu nit dugc bo sung acid folic truéc mang thai 3
thang c6 ty 1é mat thai giam hon 10% so v&i nhém bé sung truéc mang thai 1-
2 thang va sau khi thu thai. Nhu vay thoi diém bé sung acid folic tét nhat 13
trudc mang thai 3 thang. Do homocystein c6 cac con duong chuyén hda khac
nhau, dé 5-MTHF ¢ tac dung tét trong con duong tai methyl hoa can cé tac
dung hiép dong cua vitamin Bi,. Viéc chuyén hda Hey thanh cystein can c6 xuc
tac cua vitamin B6. Vi vay dé danh gia hiéu qua caa viéc giam nong do Hey
trong ngin nglra mat thai tai phat, Balogun 1’8 da nghién ctru viéc bo sung két
hop céc loai vitamin va so sanh véi viéc st dung don doc folat hoac folat cung
véi sit. Két qua nghién cau trén 79851 phu nit cho thay c6 bang chiing vé viéc
giam nguy co thai chét luu & nhém phu nir ding vitamin téng hop ciing véi sat
va acid folic so véi nhém chi diing sat va acid folic OR= 0,92. Nhu vay, viéc
bé sung folat cho phu nit dé du phong nguy co thai chét luu 1a chua da, can bd
sung thém céc vitamin nhom B dé c¢6 du cac vitamin 1am cac chat xdc tac trong
chu trinh chuyén hoa cia Hey hoic tham gia vao cac phan ang khac trong qué
trinh hinh thanh va phat trién caa thai nhi.

Khi nong d6 homocystein ting lam kich hoat con duong déng mau gay
nén dong thac déng mau trong co thé, vi vay ngoai viéc dung ché pham folat,

chiing ta can phai dyu phong bang cac thudc chéng dong khac khi nong do folat
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dat dén ngudng binh thuong nhung tinh trang huyét khdi van cd thé con ton tai.
Orkun Cetin 17° d4 nghién ctru trén ho so ctia 249 phu nit 6 tién su thai chét
Iuu tai dién trong d6 c6 121 phu nit tir 18—45 tudi c6 da hinh gen MTHFR dugc
lwa chon vao nghién ctru. Tinh da hinh bao gébm gen MTHFR C677T va
A1298C déng hop tir hoac di hop tir. Nhitng phu nit dugc chon da duoc xac
dinh binh thuong vé mat giai phau, noi tiét td, nhiém sic thé, va am tinh véi
cac khang thé khang phospholipid. Trong sd d6, 68 bénh nhan di duoc diéu tri
chi véi acid folic va sat. 53 bénh nhan con lai dugc diéu tri bang acid folic, sat
va liéu dy phong heparin trong luong phén tir thap. Két qua cho thay ty 1 sinh
séng & nhitng bénh nhan duogc diéu trj bang thude chdng dong mau cao hon &
nhitg bénh nhan khong duogc diéu tri bang thude chdng dong mau (69,8% so
v6i 48,5%, p=0,015) va ty 1& di tat bam sinh thdp hon & nhom diéu tri chéng
doéng mau (3,8% so véi 17,6%, tuwong tng, p= 0,022). Cac két qua san khoa
khac duoc tim thay 1 twong ty nhau giita hai nhém. Nghién ctru da chirg minh
rang heparin trong luong phéan tir thap cai thién ty 1é sinh séng ¢ nhiing d6i
tugng co tién sir thai chét Iuu c6 da hinh gen MTHFR. Tir d6 chung ta ciing can
can nhic viéc két hop diéu tri chong déng du phong cho nhitng ba me di co
tién st thai chét luu tai dién.

Nong d6 Hey ting cao ¢ lién quan dén nong do folat thap, nong do Hey
huyét thanh cao co thé gay ra cac bién ching thai ky ké ca khi nong do folat
khong thap cho thay viéc tac dung truc tiép cua Hey Ién sy phat trién cua thai
nhi.’® Cac nghién curu trén thé giodi da chi ra rang nong do Hey va folat c6 thay
d6i theo gidi tinh, lta tudi, hodc do anh huéng caa kiéu gen MTHFR. Nong do
Hcy tang cao trong mau dugc xem la nguyén nhan gay xo vira, hep long dong
mach, gy tac mach, huyét khoi, tang hinh thanh cuc mau déng. Viéc ting nguy
co hinh thanh huyét khbi xay ra ¢ vi mach tiép néi gitra nhau thai va thanh ti

cung sé gay tinh trang thai chét Iuu tai dién. Nghién ctu ctia ching t6i da chi
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ra su lién quan rd rét giira ting ndng 6 Hey huyét thanh cua ngudi me ¢d lién
quan dén da hinh gen MTHFR & nhitng nguoi c6 tinh trang thai chét luu tai
dién. Két qua nay c6 ¥ nghia trong viéc xac dinh yéu té nguy co, chon huéng
diéu trj cho nhimg ddi tugng c6 tinh trang thai chét luu thong qua viée do thudng
quy nong d6 Hey huyét thanh ctia ngudi me trong thoi ki ¢au mang thai. Qua
phan tich cac nghién ctu ciing cho thay vai trd quan trong cua viéc bd sung
vitamin truéc va trong khi mang thai vi hai con duong chuyén hoa cua Hey déu
can folat va cac vitamin nhom B khéac. Do d6, viéc bd sung folat di phong tro
nén bat budc ¢ nhitng phu nit trong d6 tudi sinh san.

Qua danh giad md hinh nghién ctru, chung toi ciing khing dinh duoc két
qua nghién ctu mang lai lgi ich trong viéc du bao nguy co ¢6 kha nang c6 tinh
trang thai chét luu cho d6i twong phu nit & do tudi sinh san. Véi 3 bién xay
dung mo hinh 1a ndng do Hey, da hinh gen vi tri 677 va 1298 cia gen MTHFR
thi mé hinh nghién cau cia ching toi cho két qua tét khi dién tich dudi duong
cong AUC dat 86,24%. Két qua nay twong duong Pratip Chakraborty (2013) 1a
77,8%.181
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KET LUAN

Tur két qua nghién ciru thu duoc trén 254 doi tuegng bao gom 128 ddi tugng
c6 tién sir thai chét luu tai dién va 126 dbi tugng da sinh con khoe manh l1am
d6i chung, chang t6i rat ra mot sé két luan sau:

1. Nong dd folat, homocystein huyét thanh va tinh da hinh gen MTHFR &
phu nit thai chét lru tai dién

Nong d6 homocystein huyét thanh tiang 13 yéu té dy bao nguy co thai chét
lwu, ndng do folat huyét thanh khong ¢ gia tri du bao nguy co thai chét luu ddi
véi phu nit & do tudi sinh san.

Ngudng cat téi uvu caa ndong d6 homocystein huyét thanh dé du doan nguy
thai ché luu tai dién 1a 8,67 (umol/L). Ct ting 1 pmol/L thi kha ning thai chét
lwu ting 1én 1,64 1an véi khoang tin cay 95% la tir 1,41 dén 1,96.

Pa hinh gen MTHFR lam tang nguy co thai chét luu & ca vi tri 677 va 1298
Véi 12 OR= 3,48 va 2,32 tuong ting, khi két hop 2 da hinh ca 2 vi tri thi nguy
co bi bénh tang 1én vai OR =8,24.

Kiéu gen MTHFR 677TT va 677CT cd gia tri du bao nguy co thai chét luu
tang gap 9,86 va 3,08 lan twong (ng so véi gen kiéu dai 677CC.

Kiéu gen MTHFR 1298CC va 1298AC c6 gi4 tri du bao nguy co thai chét
lwu ting gap 7,86 va 2,08 lan tuong ung so véi kiéu gen 1298AA. Kiéu gen
1298CC c6 gia tri du bao nguy co thai chét luu ting hon kiéu gen 1298AC la
3,78 lan.

2. Méi lién quan giira ndng d9 folat, homocystein huyét thanh va da hinh
gen MTHFR trong du bao nguy co thai luu

Nong do homocystein huyét thanh va da hinh gen MTHFR déu c6 gia tri
du doan nguy co thai chét luu tai dién trong d6 ndng d6 homocystein c6 lién
quan dén cac da hinh gen MTHFR vi tri 677, kiéu gen MTHFR 677TT ¢6 ndng
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d6 homocystein cao hon ¢ y nghia théng ké so vai kiéu gen MTHFR 677CT
va 677CC. Khong c6 su khéc biét ndng d6 homocystein huyét thanh theo da
hinh gen MTHFR vi tri 1298.

Khéng c6 méi lién quan gitta ndng do folat huyét thanh véi cac da hinh
gen MTHFR ca vi tri 677 va 1298.

Két qua co cung kiéu gen A1298C va C677T két hop vai ndng do Hey
huyét thanh tang: cr ting 1én 1 pmol/L thi c6 kha ning thai chét luu tai dién
cao hon 1,64 1an véi khoang tin cay 95% la tir 1,41 dén 1,96 lan.

Két qua co cung nong do homocystein cao két hop c6 cing kiéu gen
MTHFR A1298C thi khi c6 da hinh di hop tir gen MTHFR 677CT va da hinh
d6ng hop tir 677TT s& ¢ kha ning thai chét luu tai dién cao gap 6 lan va 14,6
lan twong wng so V&i d6i twong khong co da hinh gen MTHFR 677CC.

Két qua cd cung nong do homocystein cao két hop c6 cing kiéu gen
MTHFR C677T thi nhdm c6 da hinh di hop t&r gen MTHFR 1298 AC va da hinh
dong hop tir 1298 CC s& c6 kha nang thai chét luu tai dién cao gap 2,7 va 12,4
lan twong tmg so khong c6 da hinh gen MTHFR 1298AA.

Mo hinh tién lugng nguy co thai chét luu tai dién dua trén cac yéu to nong
d6 homocystein huyét thanh va cac da hinh gen MTHFR vi tri 677 va 1298 c6
két qua tién luong tot véi chi s6 AUC =86,24%.
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KHUYEN NGHI

Nén str dung nong do homocystein huyét thanh va da hinh gen MTHFR

dé du doan nguy co thai chét luu tai dién & phu nit trong d6 tudi sinh san.
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HUONG NGHIEN cUU TIEP THEO

Can nghién cau thém anh huang caa ndng d6 homocyteine thiolactone 1&n
mach mau va tac dong dén tinh trang say thai, thai chét luu.

Can c6 nghién ciru meta dé tong hop cac nghién cau khac nhau véi ¢
mau Ién hon, tai nhiéu khu vuc tai Vit Nam va Chau A dé dua ra két luan vé

su phan bd da hinh gen theo cac khu vuc dia Iy khac nhau.
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4.3 Céac nguyén nhan gay ST, TCL

Bat dong Rh: CoL Khong [

Nhiém sac thé d6 vo/chong:  Binh thuong [ Bat thuong [

Hoi chung Antiphospholipid: ~ Am tinh [ Duong tinh [}

Siéu am tur cung, phan phu: Binh thuong [ Bat thuong [

Méa XN Folate (ng/mL) Homocysteine
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Két qua

Kiéu gen MTHFR 677 cC CT TT
Kiéu gen MTHFR 1298 AA AC cC
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S6 lan mang thai CoC Khong [ S6 lan......
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S6 lan thai chét luu CoL Khong [ Sé lan......

S6 1an mang thai di tat CoL Khong [ Sé lan......

Pi dung thudc c6 acid folic trong vong 4 tuan: CO [ Khong [

4.2. Bénh man tinh:

Tiéu duong CoL Khong [

Tang huyét &p CoC Khong [

Bénh tim mach Co [ Khong [

Benh Khac: ...
4.3. Céc nguyén nhan gay ST, TCL

Bat dong Rh: Co [ Khoéng [

Nhiém sic thé d6 vo/chong: Binh thuong [ Bat thuong [

Hoi chung Antiphospholipid: ~ Am tinh [ Duong tinh L]

Siéu am tir cung, phan phu: Binh thuong [ Bat thuong [



Méa XN Folate (ng/mL) Homocysteine
(umol/L)

Két qua

Kiéu gen MTHFR 677 cC CT TT

Kiéu gen MTHFR 1298 AA AC CC

Kiéu gen PAI 1 5G/5G 4G/5G 4G/AG

Ma XN

V. CHAN DOAN:
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PHU LUC 3
QUY TRINH TACH CHIET DNA TU MAU TOAN PHAN
Sir dung hoa chat
QIAamp DNA Blood Mini Kit
1. Muc dich
Quy trinh huéng din tach chiét DNA dé xac dinh da hinh gen MTHFR
trong mau mau toan phan chong dong bang EDTA.
2. Pham vi ap dung
Quy trinh nay &p dung tai Bo mon Y sinh hoc-Di truyén, Truong Dai
Hoc Y Ha Noi. Sir dung bé kit tach chiét DNA Qiagen blood mini kit.
3. Tréach nhiém
- Céc can bo cua bo mon, bac si ndi trd va cac hoc vién co trach nhiém
thuc hién ding quy trinh. Cac mau bénh pham ban dau can duoc kiém
tra, néu khong dat nhu: sai chat chdng dong, thiéu thé tich, mau bi
déng. ..can duoc loai bo va lay lai mau.
- MaAu dugc phan tich trong ti an toan sinh hoc cap II dé tranh nhiém chéo.
- Sau khi c6 két qua tach chiét can kiém tra nong d6 DNA trugc khi tién
hanh chay real time PCR.
4. Thuat ngir va tir viét tat
EDTA : Ethylene Diamine Tetracetic Acid
DNA . deoxyribonucleic acid

PC . positive control (chirmg duong)
NC : negative control (ching am)
PCR : polymerase chain reaction (phan &ng khuéch dai chudi gene)
QC : quality control (Kiém soat chit luong)
5. Nguyén ly

Tach DNA bang cot silica 1a mot phuong phap tich DNA dua trén

nguyén ly cac phan tir DNA lién két vai bé mat silic trong méi trudng co su



hién dién ciia mot s6 mudi va trong diéu kién pH nhat dinh. DNA sau khi gan
lén cot duoc rira sach bang mudi va ethanol néng do cao, va cudi cing mudi
ndng do thap dé loai bo cac thanh phan khong can thiét khac. Sau d6 DNA duoc
thu hdi bang dém rira giai dé sir dung cho cac muc dich tiép theo.
6. Trang thiét bi, hoa chat, vat tu tiéu hao
6.1. Trang thiét bi
- May li tam dé ban Eppendorf (Buc).
- May Voltex — Genie 2.
- May quang phé ké Nano drop 2000C.
- Tu lanh (Sam sung).
- Tu lanh sau: - 20°C Sanyo.
- Micropipet (Eppendorf) cac muc thé tich.
- Pau con cac loai thé tich.
- ong eppendorf thé tich 1,5mL va 2mL vo tring
6.2. Hoa chdt, vit tw tiéu hao

- Buffer AL: bién tinh Protein va ly giai DNA, gian DNA I1&n mang.

- Buffer AE: dém hoa tan va giai phong DNA ra khoi cot loc, luu gitt DNA

- Buffer AW1: trudc khi sir dung hoa chat AW1 dugc pha véi con tuyét
d6i theo cong thuac: 95ml AW1 + 125 ml Ethanol. AW1 rira cac protein,
polyssacharid,... khoi mang loc.

- Buffer AW2: truéc khi sir dung AW?2 duoc pha véi con tuyét déi nhu
sau: 66ml AW2 + 160 ml Ethanol. AW2 loai bo cac mubi du dé ting san luong
va do tinh sach cua DNA.

- Ethanol: loai bo cac mudi.

- Protease: b6 sung 1,2 ml Protease solvent — pht hop tach DNA tir mau
mau, dich co thé. Protease dung dé ly giai Protein.

- C&c vat tu tiéu hao: Rotor Adapter, Sample tube, filter-tips 200ul, filter-
tips 1000u1 ddng bo cua Qiagene, dng Eppendort 1,5 mL



- Pipet loai 10 pl, 200pl, 1000pl va cé4c loai du con c6 dau loc tuong (ng
- May li tam thuong, votex, block nhiét (56°C)
7. Tién hanh tach chiét

B1. B6 sung 20 uL Protease vao mdi 6ng epp 1.5 mL

B2. B6 sung 200 uL mau (mau tong sb, huyét thanh, dich chiét, buffy
coat...) vao dng ¢ budc (1) va vortex.

B3. B6 sung 200 uL Buffer AL. Tron déu trong 15s (Luu y khong cho
Protease/ Proteinase K truc tiép vao AL)

B4. U 56°C/10 pht, lic déu dung dich trong qua trinh u. Ly tdm nhe cho
dung dich lang hét xuéng day, khong dinh trén nap

B5. B6 sung 200 uL EtOH 100% vao mau. Invert 15s. Ly tim nheB6. Lén
cot. Ly tdm 8000 rpm/pht trong 1 phdt. Loai dich chay qua cot, chuyén cot
sang 1 6ng thu méi (duge cap bai kit)

B7. Cho 500 uL Buffer AW1. Ly tam 8000 rpm/phut trong 1 phat. Loai
dich chay qua cot, thay 6ng thu (dugc cap bai kit)

B8. Cho 500 uL Buffer AW2. Ly tam 14000 rpm/ phut trong 3 phat

B9. Chuyén cot ly tam sang 6ng thu mai. Ly tdm khan tdc do ti da (14,000
rpm) trong 1 phut

B10. Chuyén cot sang 6ng 1.5ml sach. thém 50 - 200 uL Buffer AE. U ¢
nhiét @6 phong trong 1 phat. Ly tdm 8000 rpm/phut trong 2 phat, thu dich DNA.

8. Panh gia két qua sau tach chiét DNA

Mau mau sau khi dugc tach chiét béng kit DNA Blood Mini duoc do néng
d6 DNA. D¢ tinh sach cua DNA dugc xac dinh boi may Nanodrop, ty 1€ OD
260/280 va 260/230. Két qua nong d6 DNA tir 1,8-2,0 1a2 mau DNA dat tiéu

chuan.

PHU LUC 4



QUY TRINH THUC HIEN REAL TIME PCR PHAT HIEN DA HINH
GEN MTHFR

Bat may Real-time PCR, nhit 1a dén cua dau doc Real-time it nhat & 15
phut trude khi chay chuong trinh. Bat may tinh, kiém tra chic chdn méay Real-

time va may tinh da két ndi voi nhau.
Bat chuong trinh real- time PCR.
Chon chtic ning chd Heat lid dat 105°C thi chu trinh luan nhiét méi bat dau.

Cai dat Protocol chu trinh luan nhiét: 95°C-15 pht, 25 chu ki (94°C — 30
gidy, 62°C — 1 phat, 72°C - 1 pht, 72°C — 15 phi.

Cai dat vi tri mau “ Plate setup” trén phan mém dung voi vi tri da dat trén
may Real-time PCR. Véi mau, chon loai mau 1a “ Unknown”. Dt ki miéu ma

s6 tuong tng véi ki hiéu caa mau.

Chon mau FAM, HEX trong d6 mau HEX (xanh la cdy) la Alen binh
thuong, mau FAM (xanh nuéc bién) 1a Alen dot bién.
Chay chuong trinh real-time PCR va doc két qua. Luu file dir liéu vao

may tinh.

Chay song song mau bénh pham va cac mau ching kiém dinh bao gdom
chting &m khong c6 DNA, chimg dong hop tir khong cé da hinh, chung di hop
tr va chimg dong hop tir da hinh.

PHU LUC 5



HUONG DAN PHAN TICH XET NGHIEM HOMOCYSTEIN VA
FOLAT HUYET THANH TREN MAY MIEN DICH TU PONG
ARCHITECH
1. Pau ngay:

- Khéi dong may: Phai khoi dong (cap dién) cho SCC (System control

center) trudc khi bat ngudn cho phan mém va RSH (retest sample handler).
2. Kiém tra dau ngay:

- Kiém tra hoa chat phu: Tir man hinh Snapshot chon Supplies dé vao man
hinh Supply status va kiém tra: thé tich va phan trim con lai cia Trigger, Pre-
trigger, Wasbuffer, RV.

- Kiém tra hda chat chinh: Chon Reagent trén menu Bar, chon Reagent
Status dé vao man hinh Reagent: kiém tra tinh trang hda chat, lugng test con

trén may, tinh trang Calibration.
3. Chay Control:
- Chuan bi sinh pham QC

- Chon Order — Control Order — Chon Multiconstituent — Chon tén
QC, lot QC— Chon mtc QC — Chon xét nghiém can QC — Add Order —
Pit QC cd barcode vao vi tri caa duong track — Mau QC sé tu di chuyén theo

duong track vao may va thuc hién xét nghiém.

- Trong truong hop QC bang single analyte: Pt rack QC c6 barcode vao
vi tri cia duong track, mau QC sé& di chuyén vao may va thuc hién chay xét

nghiém theo chuong trinh da cai.



4. Chay bénh nhéan

- Chon Order — Patient Order — Nhap ID/ tén bénh nhan vao muc SID
— Chon xét nghiém can chay — Add Order— Dat mau vao vi tri trong duong

track — MAu s& tu dong di chuyén vao may va thuc hién xét nghiém.
5. Chay chuan

- Chon Order — Calibration Order — Chon Xét nghiém can Calibration
— Add Order—Dit hoa chat Calibration vao cac vi tri trong duong track theo
tha tw — MAu Calibration s& tu dong di chuyén vao may va thuc hién xét

nghiém.
6. Xem két qua:

Vao muyc Resutls — Results story — Xem va nhén dinh két qua.
7. Cudi ngay:

- Bao dudng khi thiét bi & trang thai Ready

- Chon System — Maintenace — Chon Module 1 — Daily/Weekly —
Chon quy trinh bao dudng — Perform — Chon OK — Chon Proceed va lam

theo hudng dan — Két thic chon Done.



QUY TRINH PINH LUQNG NONG PQ HOMOCYSTEIN
HUYET THANH

l. Muc dich

Hudng dan thuc hién ki thuat xét nghiem Homocysteine trén may xét nghiém
mién dich tai bénh vién MEDLATEC va cé4c nhan dinh két qua xét nghiém.
Il.  Pham vi ap dung

Quy trinh nay 4p dung cho may phan tich mién dich tu dong Abbott
ARCHITECT tai bo phan xét nghiém Hda sinh - Mién dich - Trung tdm Xét nghiém.
I1l.  Tréach nhiém

- Nguoi nhan mau c6 nhiém vy nhan va kiém tra mau, néu khong dung quy cach
phai loai bé mau.

- KTV phan tich ¢6 nhiém vu tién hanh lam xét nghiém theo quy trinh da dinh.

- Can bo nhan dinh két qua c6 trach nhiém phai théng bao ngay cho khéch hang
hodc bac si chi dinh néu két qua co bat thuong.
IV.  Thuit ngir va tir viét tat:

- Biéu d6 kiém tra chét lugng: biéu dién su bién thién két qua noi kiém theo
biéu d6 Levey - Jennings véi 1SD, 2SD, 3SD.

- SD: P9 léch két qua noi kiém

- QC: Quality control (Kiém tra chat luong)
V. Nguyén ly caa xét nghiém

- Xét nghiém ARCHITECT Homocysteine sir dung cong nghé Mién dich Vi
hat Hoa phat quang (CMIA), Chemiflex dé dinh luong L - homocysteine.

- Budc mot, Homocysteine nhi hop hay lién két (dang oxy héa) duoc khir bang
DTT sang dang homocysteine tu do, sau d6 dugc chuyén thanh S — adenosyl
homocysteine (SAH) qua phan ting cua enzyme S —adenosyl homocysteine hydrolase
(rSAHHase) khi c6 qua nhiéu adenosine.

- Sau d6 SAH canh tranh véi S — adenosyl cysteine c6 danh dau acridinium dé

gan vao khang thé don dong c6 lién két hat.



- Sau budc rira va tach tur tinh, dung dich Pre — Trigger va Trigger solutions

duoc thém vao hdn hop phan tng, phan tng hda phét quang hinh thanh duoc do 1a

don vi &nh sang tuong d6i (RLUS).

- Sy tuong quan ti 1¢ nghich giira lwong homocysteine trong mau va RLUS sé&

duoc bo phan quang hoc trong may ARCHITECT i* System phat hién.

VI. Trang thiét bj, hda chat-vat tw can thiét

May xét nghiém mién dich Architect

Héa chat:
MICROPARTICLES: Anti — S — adenosyl — L — homocysteine
CONJUGATE: S — adenosyl — L — cysteine (SAC) danh dau acridinium

ENZYME: S — adenosyl — L — homocysteine hydrolase téi t6 hop
REDUCTANT: Dithiothreitol (DTT)

Pre — Trigger solution

Trigger solution
Wash Buffer

- Str dung thudc thu: céc thude thir duoc dung trong 1 b cac chai san sang dé

st dung. May phan tich ty dong doc ma vach trén nhan thubc thi va ghi nhan tat ca

thong tin can thiét cho viéc chay thubc thur.

VII.

Bao quan: ¢ 2-8°C

Kiém soat chat lwgng

a) Hiéu chuan

Can thuc hién hiéu chuan xét nghiém trong cac truong hop:

+

+

Trién khai xét nghiém mai, thiét bi mai, thay d6i 16/lot hda chat méi
Khi dudng cal cho xét nghiém hét thoi han 6n dinh trén may theo
khuyén cdo cua hang.

Khi két qua noi kiém phan &nh c6 sai s6 ma nguyén nhan xac dinh do
duong cal.

Khi két qua phén tich cho khach hang c6 xu hudng sai s6 hé thong,

can bo duyét két qua yéu cau kiém tra.



+ Khi c6 sira chira, thay thé cac bo phan bong dén, cuvet, dién cuc, hé
théng kim hut, thay doi vi tri may mac.
- Thuc hién hiéu chuan xét nghiém tuan tha theo hudng dan thuc hién
calibration MED.HD.08

Cha y: Sau higu chudn, phdi ddnh gid lai két qud bang viéc theec hign ngi
kiém tra chdt Iweng xét nghiém. Hiéu chudn dat khi két qud ngi kiém khéng

vi phgm céc quy tic Westgard.

b) Noi kiém tra chat lweng

Khong
Quy tiic 125 :::::n-[ CHAP NHAN KET QUA XET NGHIEM

[

Khing I(.hun;, Khing h’.l‘mn;
:::»

ﬂca Uc 6 c 6 Cé

‘ KHONG CHAP NHAN KET QUA XET NGHIEM

S0'DPO THUC HIEN

- Mau noi kiém mién dich (gém 3 mic ndng do thap, trung va cao) duoc thuc
hién vao dau budi sang hang ngay hoic trudc khi thuc hién phan tich mau bénh pham
theo theo huéng din thuc hién, danh gia ndi kiém chat lwong hoéa sinh
MED.HD.HS.15



- Céc gidi han kiém soat noi kiém phai dugc xay dung lai tir cac két qua cua
phong xét nghiém.

- Kiém soat chit lwong bang cach so sanh biéu do kiém tra cht luong QC theo
luat cia Westgard, dac biét 12 8 quy tac thuong dung 1as, 1ss, Ras, 225, 41s, 10, hién
tuong léch (Shift), hién tuong truot (Trend) theo MED.HD.05

Cha y: Néu QC vi pham quy tic Westgard ma chwa xir Iy dwoc thi khong

dwoc phép chay médu bénh nhan.

c¢) Ngoai kiém tra chit lwgng

- binh ky thuc hién phan tich dung, du mau ngoai kiém (Hudng dan thuc hién
ngoai kiém chat lwong MED.HD.07) theo lich cua cac don vi kiém chuan cong b va
lich thuc hién ngoai kiém MED.BMQL.27.04

- Phan tich két qua ngoai kiém, xac dinh nguyén nhan va khic phuc theo hudng
dan danh gia két qua ngoai kiém MED.HD.06
VIIIl. Nguyén tic an toan — Kiém soat méi trudng

8.1. Nguyén tic an toan:

Can bo thuc hién xét nghiém can trang bi bao ho lao dong trong phong xét
nghiém nhu ging tay, khau trang, mil trum. Tuén thi c&c nguyén tic an toan sinh hoc
trong phong xét nghiém theo MED.STAT

8.2. Kiém soat méi truong:

Xét nghiém duogc thuc hién tai diéu kién méi truong nhiét do 20-25°C, do am

45-80%.

IX.  Cac bwéc thuc hién caa quy trinh
9.1. Chuian bi bénh nhan:
Xét nghiém duogc thuc hién trén huyét thanh/huyét twong. Nén yéu cau bénh

nhan can nhin an truge khi ldy méau lam xét nghiém.



9.2. Miu bénh pham xét nghié¢m:

- LAy 3 ml mau tinh mach vao 6ng khéng cé chat chng dong hay 6ng c6 chat
chéng dong 1a Li-Hepadin, K3- EDTA. Mau khdng v& hdng cau.

- Sau khi lay mau, dem ly tam & 4000 vong/ 5 phut tach iy huyét thanh hozc
huyét tuong.

9.3. Phan tich mau

Trach Cac budc thue hién Dién giai/Tai liéu/Biéu mau lién
nhiém guan
R - Kiém tra hoa chat sinh pham:
Ky thuat Bat dau , ’
i + SO lugng, chat luong.
vién (1) S6 luong, chat lugng
+ Han str dung.
- Bat may tai nat ON phia trudc
Bat may va chuan may ,
may.
) s .
- Bgi may veé trang thai STANDBY
- Thyc hién noi kiém hang ngay:
K§ thuat ~‘-I ‘?: ol Kic g ngay
vién Mau QC dé da dong nhiét d6 phong
trong 30 phit, sau d6 trén déu bang
pipette tranh tao bot. VAo phan chay
QC trén may va chon xét nghiém
v can kiém tra.

o - Xem va danh gia két qua QC, in va
Ky thuat Xem két qua QC o 7 ,
vién trinh ket qua QC cho trudng nhom

3) hoic QLCL duyét. Luu vao sb noi




kiém d6i véi ting hé thong may

riéng.

K¥ thuat
Vién

Chay may va theo d6i may

(4)

- Nhan, kiém tra, phan loai bénh
pham tir t6 nhan mau.

- Thuc hién quy trinh xét nghiém
thuong quy, quy trinh xét nghiém
cap cuau theo MED.QTQL.25 sau
khi dugc truong nhom hoac QLCL
duyét két qua noi kiém.

- Chay may: Nhan START cho may
chay, theo déi may, ghi cac canh

bao vao s6 nhat ky may khi co su co.

Ky thuat
Vién

Kiém soat két qua

©)

- Xem két qua: khi may dua ra két
qua ta xem may c6 canh bao 16i gi
véi két qua d6 khong. Néu két qua
qua cao phai bao ngay cho trudéng

nhom.

Céan bo phu
trach chuyén
mon

Duyét két qua

(6)

- Kiém tra lai mau két qua bat
thuong (qué cao) va khdng phu hop
v6i chan doan 1am sang cua bac si
chi dinh.

- Cho chay lai hoic pha lodng xét

nghiém néu cé canh bao twong &ng.

Ky thuat
Vién

- Rira may, vé sinh may, tit may, ghi

s6 nhat ky vao cubi ngay.

- Tong két sé liéu.




X.  Dién giai va bao céo két qua
10.1. Két qua va béo céo két qua

a. Tinh toan két qud:

May xét nghiém tu dong tinh toan nong ¢6 Homocysteine trong mau. Két
qua thuc hién xét nghiém s& duoc may ty dong luu vao trong phan mém
quan ly bénh vién.

b. Thudt ng:# sir dung cho chi thich két qud: Tang

c. Pon vi do: pmol/L

d. Khodng do: 1.00 pmol/L dén 50.00 pmol/L.

Mau véi ndng do folate trong huyét thanh hay huyét twong 16n hon 50.00
umol/L s& dugc canh b&o véi ma “>50.00” va c6 thé duoc pha lodng bang ca Quy
trinh pha loéng ty dong hay Quy trinh pha lodng thu cong.

e. Khodng tham chiéu sinh hoc:

e Nam: 5.46 — 16.20 umol/L
e Nir: 4.44 —13.56 pmol/L
10.2. Bién luan két qua
Tang nong do homocystein mau gap trong cac nguyén nhan sau
e Yéu t nguy co bj bénh tim mach.
e Tinh trang d4i homocystein (bam sinh).
e Hut thudc l4.
e Céc thiéu hut vitamin (acid folic, vitamin B6, vitamin B12).
Xl.  Lwuy (canh bao)
Céc yéu t6 anh hwong dén két qua xét nghiém

- Nong do homocysteine méu c6 thé ting 1én & ngudi 6 tudi va ngudi nghién
thudc 4.

- Céc thudc lam ting nong do homocysteine mau 1a: Carbamazepin, cycloserin,

isoniazid. methotrexat. penicill-amin, phenytoin, procarbazin.



Nguon bién déi tiém an:

- C4c mAau xét nghiém Iy tir bénh nhan d3 nhan cac ché pham tir cac khang thé
don dong chudt cho chan doan hodc diéu tri c6 thé chira cac khang thé khang chudt ¢
ngudi (HAMA). Nhitng mau ndy c6 thé cho gi4 tri thay doi ting hoac giam gia khi
xét nghiém vai cac bo xét nghiém nhu ARCHITECT Homocysteine ¢6 str dung cac
khang thé don dong chudt.

-Khang thé di hinh trong huyét thanh nguodi c6 thé phan Gng Vi
immunoglobulins thudc thir, gay nhidu véi xét nghiém mién dich in vitro. Bénh nhan
thudng phoi nhiém véi dong vat hay cac san pham huyét thanh dong vat cé thé dé
gay nhiéu va cho két qua bat thuong.

XIl.  Luwu trir hé so/biéu miu
- Két qua phan tich dugc luu trit online trén mang LIS.
XIII. Tai liéu lién quan:
- Quy trinh: MED.QTQL.25, MED.QTQL.34, MED.QTQL.35
- Hudng dan: MED.HD.STAT, MED.HD.05, MED.HD.06, MED.HD.07,
MED.HD.08, MED.HD.HS.15
- Biéu mau: MED.BMQL.27.04
- S sach: + So6 luu quy trinh xét nghiém Hoa sinh, Mién dich
+ S0 luu hudng dan sir dung may Hoéa sinh, Mién dich
XIV. Tai liéu tham khao
- Tai liéu huéng dan sir dung may Abbott ARCHITECT
- Tai liéu huéng dan sir dung thube thir Homocysteine cia Abbott
- Céc xét nghiém thuong quy ap dung trong thuc hanh Iam sang - NXB Y hoc
(2013).



QUY TRINH PINH LUQNG NONG PQ FOLATE HUYET THANH

I. Muc dich

- Huéng dan thuc hién k¥ thuat xét nghiém Folate trén may xét nghiém Abbott
Avrchitect tai bénh vién MEDLATEC va cé4c nhan dinh két qua xét nghiém.
Il. Pham vi &p dung

- Quy trinh nay ap dung cho may phan tich mién dich tu dong Abbott Architect
tai b phan xét nghiém hoda sinh - trung tdm xét nghiém.
[1l.  Trach nhiém

- Nguoi nhan mau c6 nhiém vu nhan va kiém tra mau, néu khong ding quy cach
phai loai bé mau.

- KTV phan tich c6 nhiém vu tién hanh 1am xét nghiém theo quy trinh da dinh.

- Cén bo nhan dinh két qua c6 trach nhiém phai théng bao ngay cho khach hang
hozc béc si chi dinh néu két qua c6 bat thudng.
IV. Thuat ngir va tir viét tat:

- Biéu do kiém tra chat lwong: biéu dién sy bién thién két qua noi kiém theo biéu
d6 Levey - Jennings.
SD: D6 léch két qua noi kiém

QC: Quality control (Kiém tra chat luong)
LoD: Giéi han phéat hién
LoQ: Gidi han dinh luong

V. Nguyén ly caa xét nghiém
- Xét nghiém ARCHITECT Folate str dung c6ng nghé Mién dich Vi hat Hoa
phat quang (CMIA), Chemiflex.
+ Budéc 1 tién xir ly, mau va Thudc thi tién xu ly 2 (Pre-Treatment Reagent 2)
(Dithiothreitol hay DTT) duoc hat va hoa vao cong phan tng (RV).
+ Budc 2 tién xir Iy, mot lwgng mau/hdn hop Pre-Treatment Reagent 2 duoc hut
va hoa tan vao cong phan tng thr hai. Thém Pre-Treatment Reagent 1 (potassium

hydroxide hay KOH) vao. Mét lwong mau da tién xu 1y duoc chuyén vao RV thir ba,



sau d6 thém Folate Binding Protein (FBP) phu trén vi hat thuan tir va dung dich pha
lo&ng thudc thr.

+ Folate c6 trong mau gan vai cac vi hat pha FBP. Sau khi ria, chat két hop
pteroic acid c6 danh dau acridinium dugc cho vao va gan vai cac vi tri con tréng trén
vi hat phu FBP. Sau d6, dung dich Pre-Trigger va Trigger Solutions dugc them vao
hdn hop phan ng, phan tng hoa phat quang hinh thanh dugc do 1a don vi anh sang
tuong d6i (RLUS).

Su twong quan ti 1¢ nghich gitra lugng folate trong mau va RLUs s& dugc bo
phan quang hoc trong may ARCHITECT i System phat hién
VI. Trang thiét bj, hda chat-vat tw can thiét

Trang thiét bj:

- May xét nghiém tu dong Abbott Architect.
Hoéa chat — Vat tw

+ Triger, Pre- Triger, RV, Wash buffer

+ Chat chuan Folate, chat kiém tra chat luong Folate

+ Céc thubc tha tham gia xét nghiém :

+ Conjugate: Acid Pteroic (PTA) - chat két hop c6 danh dau acridinium trong
dung dich dém MES véi chat 6n dinh protein (tir lon). Nong do tdi thiéu: 4 ng/mL

+ Microparticles: protein gan véi anti-Folate (chuét, khang thé don dong) bat cap voéi
vi hat gin két &i luc véi Folate Binding Protein (bo), trong dung dich dém TRIS Vi

chat 6n dinh protein (tir albumin huyét thanh ngudi va dé). Nong do toi thiéu: 0,08%

ran.

+ Assay specific diluent

+ Pre- treatment reagent 1: Thudc thir Tién xu Iy 1 cua Folate chtra potassium
hydroxide.

+ Pre- treatment reagent 2: Thudc thir Tién xu ly 2 cua Folate chua dithiothreitol
(DTT) trong dung dich dém acid acetic cO EDTA



VII. Kiém soat chit hrgng
a) Hiéu chuan
- Can thyc hién hiéu chuan xét nghiém trong céc trudng hop:
+ Trién khai xét nghiém méi, thiét bi méi.
+ Khi dudng cal cho xét nghiém hét thoi han 6n dinh trén may theo
khuyén cdo cua hang.
+ Khi két qua noi kiém phan &nh c6 sai s6 ma nguyén nhan xéac dinh do
duong cal.
+ Thay d6i l8/lot hda chat mai.
+ Khi c6 sta chira, thay thé cac bo phan bong dén, cuvet, dién cuc, hé
théng kim hut, thay doi vi tri may mac.
- Thuyc hién hiéu chuan xét nghiém tuan tha theo huéng dan thuc hién
calibration MED.HD.08
Chua y: Sau higu chudn, phdi ddnh gid lai két qud bang viéc thuec hign néi
Kiém tra chat Iweng xét nghiém. Hidu chudn dat khi két qud ngi kiém khong
vi pham céc quy tic Westgard.

b) N@i kiém tra chat hrong

Khong
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ﬂ Khong Khong Khong Khong
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- Mau noi kiém mién dich (gom 3 muac nong do thap, binh thudng va cao)
duoc thyuc hién vao dau budi sang hiang ngay hoic trude khi thuc hién phan tich mau
bénh pham theo hudng din thuc hién, danh gia noi kiém chat lwong hoa sinh
MED.HD.HS.15

- Céc gi6i han kiém soat noi kiém phai dugc xay dung lai tir cac két qua cua
phong xet nghiém.

- Kiém soét chat luong bang cach so sanh biéu db kiém tra chat luong QC
theo luat cia Westgard, dac biét 12 8 quy tic thuong dung 1as, 1ss, Ras, 225, 41s, 10x,
hién tugng 1€ch (Shift), hién tuong trugt (Trend) theo MED.HD.05

Cha y: Néu QC vi pham quy tic Westgard ma chuwa xie Iy dwoc thi khéng

dwoc phép chay médu bénh nhan.

c¢) Ngoai kiém tra chit lwgng

- binh ky thuc hién phan tich dung, du mau ngoai kiém (Hudng dan thuc hién
ngoai kiém chat lwong MED.HD.07) theo lich cta cac don vi kiém chuan cong b va
lich thuc hién ngoai kiém MED.BMQL.27.04

- Phan tich két qua ngoai kiém, xac dinh nguyén nhan va khic phuc theo huéng
dan danh gia két qua ngoai kiém MED.HD.06
VIII. Nguyén tic an toan — Kiém soat méi truong

Nguyén tic an toan:

- Cé&n bo thuc hién xét nghiém can trang bi bao ho lao dong trong phong xét
nghiém nhu ging tay, khau trang, mil trum. Tuén thil c&c nguyén tic an toan sinh hoc
trong phong xét nghiém theo MED.STAT

Kiém soat mdi truong:

- Xét nghiém duoc thyuc hién tai diéu kién moéi truong nhiét d6 20-25°C, 6 am

45-80%.
IX. Cac bwéc thwc hién caa quy trinh:

Chuén bi bénh nhan:

- Bénh nhén di duoc giai thich vé myc dich cta viéc lay mau dé 1am xét nghieém.

Bénh nhan can phai nhin an trude khi ldy mau lam xét nghiém.



Mau bénh pham xét nghiém:

- Xét nghiém dugc thuc hién trén huyét thanh/ huyét tuong.

- LAy 2 ml mau tinh mach vao 6ng khong c6 chat chdng déng hay éng cé chat
chéng d6ng chéng dong bang Li-heparin, K2-EDTA va K3-EDTA. C6 thé sir dung

dng huyét twong chdng déng chira gel tach. Mau khong va hong cau.

- Huyét thanh, huyét twong hay méu toan phan nguoi dé xét nghiém folate

phai duoc bao quan tranh anh sang.

- Mau huyét thanh/huyét twong 6n dinh: 7 ngay & 2-8°C, 30 ngay -10°C hoic

lanh hon. Tranh dong lanh/ra dong hon 3 lan

Tién hanh phan tich miu

Trach Cac budc thue hién Dién giai/Tai liéu/Biéu mau lién
nhiém guan
K§ thuat - Kiém tra hoa chat sinh pham:
vién Bé(tlc)iéu + Sb luong, chat luong.
+ Han st dung.
Ky thuat : - Bat may tai nat ON phia truéc may.
vién Bat may va chuan may - Poi may vé trang thai STANDBY

)

- Thuc hién ndi kiém hang ngay: Mau
QC dé da dong nhiét 6 phong trong
30 phit, sau d6 tron déu bang pipette
tranh tao bot. Vao phan chay QC trén

may va chon xét nghiém can kiém tra.




Ky thuat - Xem va danh gia két qua QC, in va
vién Xem ket qua QC trinh két qua QC cho trudéng nhom
(3) hoic QLCL duyét. Luu vao sd noi
kiém déi véi tung hé théng may
riéng.
K§ thuat - Nhan, kiém tra, phan loai bénh
vién Chay may va theo d6i may pham tir t& nhan miu.

(4) - Thuc hién quy trinh xét nghiém
thudng quy, quy trinh xét nghiém cap
citu theo MED.QTQL.25 sau khi
duogc trudng nhom hoac QLCL duyét
két qua noi kiém.

- Chay may: Nhan START cho may
chay, theo dBi may, ghi cac canh bao
Y vao sb nhat ky may khi c6 su cd.
KV thuat - Xem két qua: khi may dua ra két
vién Kiém sodt ket qua qua ta xem may c6 canh bao 13i gi véi
®) két qua d6 khong. Néu két qua qua
l cao phai bao ngay cho truéng nhom.
Can bo , - Kiém tra lai mau két qua bat thuong
Duyét ket qua ,
phu trach (qué cao) va khéng phu hop véi chan
chuyén © doan 1am sang cua bac si chi dinh.
mon - Cho chay lai hoac pha lodng xét
nghiém néu cd canh bao twong ung.
K§ thuat - Rira may, vé sinh may, tat may, ghi
vién KéE 7t;wc s6 nhat ky vao cudi ngay.
- Tong két sé liéu.
X. Dién giai va bao cao két qua

Béo cao két qua




a. Tinh toan két qua:

- May xét nghiém Abbott ty dong tinh todn néng d6 Folate trong mau. Két
qua thuc hién xét nghiém s& duoc may ty dong luu vao trong phan mém quan ly
bénh vién.

b. Khoang bao céo: 1.5 ng/mL - 40,0 ng/mL
Mau véi ndng do folate trong huyét thanh hay huyét twong 16n hon 20,0
ng/mL s€ dugc canh bdo véi ma “>20,0” va cé thé duge pha loang tu dong véi hé )
1:2.
c. Thuat ngit str dung cho két qua: Tang, giam.
d. Khoang do:. 1,5 ng/mL - 20,0 ng/mL
e. Khoang tham chiéu sinh hoc: 3.1 — 20.5 ng/mL
Bién luan két qua
 Nong d6 Folate trong mau thap c6 thé gap:

Do thiéu hut dinh dudng do céc bénh da day ruét, s dung khong da do thiéu

hut enzym hay liéu phap ddi khang folate.

Thude nhu con va udng thube ngira thai.

Nhu cau folate qua mirc, nhu trong qué trinh mang thai.

Thiéu mau nguyén hong cau khong 16

e Nong do Folate trong mau cao cé thé gap:
- Thiéu hyt Vitamin B12
Xl.  Luuy (canh bao)
Céc yéu t6 anh hwong dén két qua xét nghiém
- Mau xét nghiém folate nén dugc giit tranh 4nh sang. Anh sang s& lam nhanh
qua trinh thoai bién folate.
- MAu huyét thanh va huyét twong tir mau bénh nhéan bi ghép hu hay suy than

(ké ca bénh nhan chay than) c6 thé cho cc nong do gia tri folate giam gia.

Nguon bién d6i tiem an:



- Cac mau xét nghiém lay tir bénh nhan di nhan cac ché pham tir cac khang thé
don dong chudt cho chan doan hoic diéu tri ¢6 thé chira cac khang thé khang chudt
& ngudi (HAMA).Nhirng mau nay c6 thé cho gia tri thay ddi ting hodc giam gia khi
x€t nghiém véi cac b xét nghiém nhu ARCHITECT Folate c6 str dung cac khang
thé don dong chuot

-Khang thé di hinh trong huyét thanh ngudi co thé phan ung véi
immunoglobulins thuc thir, gy nhifu v6i xét nghiém mién dich in vitro. Bénh nhan
thuong phoi nhiém véi dong vat hay cac san pham huyét thanh dong vat c6 thé dé
gy nhidu va cho két qua bat thuong

- Mau huyét thanh hay huyét twong chira té bao hong cau c6 thé lam nong do
folate tang gia

- Methotrexate, aminopterin, va folinic acid (Leucovorin) la cac tac nhan hoa
hoc cho diéu tri c6 cau tric phan tir twrong tu nhu folate. Nhing tic nhan ndy c6 phan
g chéo véi protein gan vai folate trong cac xét nghiém folate
XII. Luu trit hd so/biéu miu

- Két qua phan tich dugc luu trit online trén mang LIS.

XIII. Tai liéu lién quan:
- Quy trinh: MED.QTQL.25, MED.QTQL.34, MED.QTQL.35
- Huéng dan: MED.HD.STAT, MED.HD.05, MED.HD.06, MED.HD.07,
MED.HD.08, MED.HD.HS.15
- Biéu mau: MED.BMQL.27.04
S6 séch:
+ S6 luu quy trinh xét nghiém Hoéa sinh, Mién dich.
+ S6 luu huéng dan st dung may Hoéa sinh, Mién dich.
XIV. Tai liéu tham khéo
- Tai liéu huéng dan sir dung may Architect.
- Tai liéu huéng dan sir dung thude thi Folate cua Abbott Architect.
- Cé&c xét nghiém thuong quy ap dung trong thuc hanh 1am sang - NXB Y hoc
(2013).

PHU LUC 6



Danh sach maiu phén tich d6i ching bang hai phwong phap realtime
PCR va giai trinh tw gen MTHFR

M5 Kiéu gen Sequencing Kiéu gen realtime
1298 677 1298 677
Nhom ching
DTCI0 AC CC AC CC
DTCI2 AA TT AA TT
bTCl14 AA CcC AA CC
DTCI16 AC CT AC CT
DTCI18 AA CC AA CC
bTC20 CC CcC CcC CC
DTC22 AC CC AC CC
DTC24 AC CC AC CC
DbTC26 AC CcC AC CC
DTC28 AA CC AA CC
Nhom bénh

DTB56 AA CcC AA CC
DTBS58 AC CT AC CT
DTB60 AA TT AA TT
DTB62 AC CT AC CT
DTBo64 AC CC AC CC
DTB66 AA CT AA CT
DTB68 CcC CcC CcC CC
DTB70 AC TT AC TT
DTB72 AC CcC AC CcC
bTB74 AA CC AA CC




PHU LUC 7

Panh gia ngudng cat cia ndng dé homocystein huyét thanh véi dw doan

nguy co thai chét lwu tai dién

ID | Cutoff | TPR | SPC | FPR | FNR | BAC | PPV | NPV | F1 |d_distance | BM
11 O 1 0 1 0 0.5 | 0.5 | NA | 0.67 1 0
2| 2.59 1 /001,099 O 05 |051] 1 |0.67 0.99 0.01
3| 3.92 1 1002|098 0 |051|051| 1 |0.67 0.98 0.02
4| 4.03 1 1002|098 0 |051|051] 1 |0.68 0.98 0.02
5| 431 1 /003,097 0 |052|051| 1 |0.68 0.97 0.03
6| 4.74 1 |004/09 | 0 |052|051| 1 |0.68 0.96 0.04
7| 4.95 1 1005/09 | 0 |052|052| 1 |0.68 0.95 0.05
8| 5.1 1 006|094 0 |053|052| 1 |0.68 0.94 0.06
9| 53 1 |006/094 0 |053|052| 1 |0.68 0.94 0.06

10| 5.43 1 1008|092 0 |054 052 1 |0.69 0.92 0.08
11| 548 | 0.99|0.08|0.920.01 054 |052|091]0.68 0.92 0.07
12| 553 [0.99/0.09/091|0.01|0.54 |052|0.92]0.69 0.91 0.08
13| 559 (099 01 | 0.9 |0.01|0.54 |0.53|0.92|0.69 0.9 0.09
14} 563 098 | 0.1 | 0.9 | 0.02 | 0.54 | 0.53 | 0.86 | 0.68 0.9 0.08
15| 5.65 | 0.98|0.11|0.89 | 0.02 | 0.55 | 0.53 | 0.88 | 0.69 0.89 0.1
16| 5.68 [0.98|0.11/0.89|0.02 | 0.54 | 0.53 | 0.82 | 0.68 0.89 0.09
17| 5.73 |0.98|0.12 | 0.88 | 0.02 | 0.55 | 0.53 | 0.83 | 0.69 0.88 0.1
18| 5.83 | 0.98|0.13|0.87|0.02 | 0.55 | 0.53 | 0.84 | 0.69 0.87 0.1
19| 595 (098 |0.14 |1 0.86|0.02 | 0.56 | 0.54 | 0.86 | 0.69 0.86 0.12
20| 6.01 | 098 0.15|0.85|0.02 | 0.56 | 0.54| 0.86 | 0.69 0.85 0.13
21| 6.04 098 |0.16 |0.84|0.02 | 0.57 |0.54| 0.87 | 0.7 0.84 0.14
22| 6.06 {098 |0.17|0.83|0.02| 057 |0.54|0.88 | 0.7 0.83 0.14
23| 6.07 {098 |0.17|0.83|0.02| 058 |055|0.88 | 0.7 0.83 0.15
24| 6.09 [ 098|0.18|0.82|0.02| 058 | 0.55|0.88 | 0.7 0.82 0.16
25| 6.15 [ 098|021 (0.79|0.02| 059 |056| 09 |0.71 0.79 0.18




26| 6.2 [098(021(0.79,002| 0.6 [056| 09 |0.71 0.79 0.19
27| 6.22 1098|023 (0.77/002| 0.6 |0.56|0.910.71 0.77 0.21
28| 6.25 |097]0.23|0.770.03| 0.6 |0.56|0.88 |0.71 0.77 0.2
29| 6.27 |09 (023077004 | 0.6 |0.56|0.85|0.71 0.77 0.19
30| 632 |0.95]0.23|0.770.05| 059 056083 0.7 0.77 0.18
31| 6.43 [0.95|0.23|0.77]0.05|0.59 056|081 0.7 0.77 0.18
32| 651 [0.94|0.23|0.77]0.06|0.58 |055]|0.78 | 0.7 0.77 0.17
33| 655 [0.93]0.24|0.76 | 0.07 | 0.58 | 0.55| 0.77 | 0.69 0.77 0.17
34| 659 [093]025|0.75]0.07| 059 | 056|078 | 0.7 0.76 0.18
35| 6.62 [0.93|0.25|0.75]0.07|0.59 056 |0.78 | 0.7 0.75 0.18
36| 6.69 [093]0.27(0.73]0.07| 06 |0560.79| 0.7 0.73 0.2
37| 6.76 [093]028|0.72|0.07| 06 |057| 08 | 0.7 0.73 0.21
38| 6.78 [0.92|0.28|0.720.08| 0.6 |0.56|0.78 | 0.7 0.73 0.2
39| 68 (092029071008 | 06 |0.57|0.78 | 0.7 0.72 0.21
40| 6.84 [{092|0.29|0.71|0.08 | 0.61 | 0.57|0.79 | 0.7 0.71 0.22
41| 688 |[092| 03 | 0.7 | 0.08 | 0.61 | 0.57|0.79 | 0.71 0.7 0.22
42| 69 |092,031/0.69|0.08 062 058| 08 |0.71 0.69 0.23
43| 6.92 [ 092|0.33|0.67|0.08|0.62|058| 08 |0.71 0.68 0.25
441 6.95 | 0.92|0.33|0.67|0.08|0.63|0.58|0.81|0.72 0.67 0.26
45| 6.99 | 092036 |0.64|0.08 | 064 | 0.59|0.82|0.72 0.65 0.28
46| 7.05 |[091 /036 0.64|0.09 | 064 059| 08 |0.72 0.65 0.27
471 71 |091|0.37|0.63|0.09|0.64 059|081 ]0.72 0.64 0.28
48| 711 |091|0.37|0.63|0.09|064 | 06 |0.81|0.72 0.63 0.29
49| 713 | 09 |038|0.62| 0.1 |0.64 | 0.6 | 0.79 | 0.72 0.63 0.28
50| 714 | 09 |039|061| 0.1 | 064 | 0.6 | 0.79 | 0.72 0.62 0.29
51| 7.16 | 0.88|0.39|0.61|0.12 | 0.64 | 059 | 0.77 | 0.71 0.62 0.27
521 719 |088| 04 | 06 |0.12 064 | 0.6 | 0.77 | 0.71 0.61 0.28
53| 7.2 |088| 04 | 06 |0.13 064 | 0.6 | 0.76 | 0.71 0.62 0.27
54| 722 [088| 04 | 06 013|064 | 0.6 | 0.76 | 0.71 0.61 0.28
55| 7.25 | 087041059013 |064 | 06 |0.75]0.71 0.6 0.28




56| 7.28 [ 0.86|042|058|0.14 064 | 06 |0.75]0.71 0.6 0.28
57| 73 086043057014 064 | 06 |0.75]0.71 0.59 0.29
58| 7.31 [ 0.86|0.44|0.56|0.14| 0.65 | 0.61 | 0.76 | 0.71 0.57 0.3
59| 733 | 085|044 056 |0.15| 065|061 |0.75|0.71 0.58 0.3
60| 735 [ 084|045 |0.55|0.16 | 0.65|0.61| 0.74 | 0.71 0.57 0.3
61| 7.37 |084]0.45|055|0.16 | 0.64 |0.61|0.73 | 0.7 0.57 0.29
62| 7.42 | 084046054 |0.16 | 0.65|0.61|0.73 |0.71 0.56 0.3
63| 747 084|047 (053|016 | 0.65|0.61|0.74|0.71 0.56 0.3
64| 748 [ 084|048 |0.52|0.16 | 0.66 | 0.62 | 0.74 | 0.71 0.55 0.31
65| 75 |083]048|052|0.17]0.65|0.62|0.73|0.71 0.55 0.3
66| 7.52 [ 083|048 052|017 | 0.66 |0.62|0.73 | 0.71 0.54 0.31
67| 753 [ 083049 (051|017 | 0.66 |0.62|0.74 | 0.71 0.54 0.32
68| 756 [083| 05| 05 [0.17 ] 0.66 | 0.63 | 0.74 | 0.71 0.53 0.33
69| 759 (082| 05 | 05 [0.18 | 0.66 | 0.63|0.73 | 0.71 0.53 0.32
70| 761 [081|051(049|0.19| 0.66 |0.63|0.73 |0.71 0.53 0.32
71| 764 [081|052(048|0.19| 0.66 |0.63|0.73 |0.71 0.52 0.33
72| 765 [081]052|048|0.19 | 0.67 |0.63|0.73 |0.71 0.51 0.34
73| 766 [ 081053047 |0.19]|0.67|0.64|0.74|0.71 0.5 0.34
741 767 | 0.8 053|047 0.2 | 0.67|0.64|0.73 |0.71 0.51 0.34
/5| 768 | 0.8 053|047 | 0.2 | 0.66 |0.63|0.72|0.71 0.51 0.33
/6| 771 | 0.8 054|046 | 0.2 | 0.67|0.64|0.72 |0.71 0.5 0.34
77| 7.75 | 077054046 |0.23| 0.66 | 0.63| 0.7 |0.69 0.51 0.31
/8| 7.77 [0.77/055|045|0.23|0.66 |0.63| 0.7 | 0.7 0.51 0.32
79| 7.79 [0.77 056|044 023 | 0.67 |0.64|0.71 | 0.7 0.49 0.34
80| 7.82 | 0.77|0.57|043|0.23| 0.67 |0.65|0.71 | 0.7 0.48 0.34
81| 7.83 |0.770.58|042|0.23| 0.68 | 0.65| 0.72 | 0.71 0.48 0.35
82| 785 |0.77]059|041|0.23|0.68 |0.65|0.71 | 0.71 0.47 0.35
83| 79 |0.77] 06 | 04 023|068 066 0.71]0.71 0.47 0.36
84| 795 [0.76| 0.6 | 04 | 0.24| 0.68 | 0.66 | 0.71 | 0.7 0.47 0.35
85| 796 [0.76| 0.6 | 0.4 | 0.24| 0.68 | 0.66 | 0.71 | 0.71 0.46 0.36




86| 7.98 | 0.76 1 0.610.39|0.24 | 0.68 | 0.66 | 0.71 | 0.71 0.46 0.37
87| 8.02 |0.76 | 0.62|0.38|0.24 | 0.69 | 0.67|0.72 | 0.71 0.45 0.38
88| 8.05 [0.760.63 037|024 | 0.7 |068|0.72 | 0.72 0.44 0.39
89| 8.06 |0.76 | 0.64 036 |0.24 | 0.7 | 0.68|0.72 | 0.72 0.43 0.4
90| 8.08 [0.76 |0.65|0.35|0.24| 0.7 |0.69| 0.73 | 0.72 0.42 0.41
91| 8.11 |0.76 | 0.66 | 0.34 | 0.24 | 0.71 | 0.69 | 0.73 | 0.72 0.42 0.42
92| 814 |0.75]/0.66|034|025| 0.7 |0.69|0.72 | 0.72 0.42 0.41
93| 817 |0.74|066 034|026 | 0.7 |0.69|0.72 | 0.71 0.43 0.4
94 821 |0.73|066 (034|027 | 0.7 |0.69|0.71 |0.71 0.43 0.39
95| 824 |0.73]/0.67|033|0.27| 0.7 069 |0.71 |0.71 0.43 0.4
9| 826 [0.72|067|033|028|0.69|069| 0.7 | 0.7 0.44 0.39
97| 828 |0.72|067(033|028| 0.7 |0.69| 0.7 | 0.7 0.43 0.39
98| 83 |0.71]0.67|033[0.29|0.69|069| 0.7 | 0.7 0.44 0.39
99| 832 |0.71]069|031(029| 0.7 | 0.7 | 0.7 |0.71 0.42 0.4
100| 834 |0.71| 0.7 | 03 |029| 0.7 |0.71| 0.7 |0.71 0.42 0.41
101} 837 | 07 | 07 | 03 | 03| 07 |07 07 |07 0.42 0.4
102 839 | 0.7 | 0.7 | 03 | 03| 0.7 | 0.7 | 069 | O.7 0.43 0.39
103| 841 |[0.68| 0.7 | 0.3 | 0.32 | 0.69 | 0.7 | 0.68 | 0.69 0.44 0.38
104 | 842 | 0.680.710.290.32 | 0.69 | 0.7 | 0.68 | 0.69 0.43 0.39
105| 8.44 |0.68|0.71/0.29|032| 0.7 [0.71| 0.69 | 0.69 0.43 0.39
106 | 847 |0.67|0.72028|033| 0.7 [0.71| 0.68 | 0.69 0.43 0.39
107 | 8.49 |0.67]0.730.27 {033 | 0.7 |0.72| 0.69 | 0.69 0.42 0.4
108 | 851 |0.66 |0.730.27 034 | 0.7 |0.71| 0.68 | 0.69 0.43 0.39
109 | 8.53 | 0.66 | 0.740.26 | 0.34 | 0.7 |0.72| 0.68 | 0.69 0.43 0.4
110| 854 | 0.66|0.75(0.25|0.34| 0.71 | 0.73| 0.69 | 0.69 0.42 0.41
111| 857 |0.66 | 0.75]0.25|0.34 | 0.71 | 0.73 | 0.69 | 0.7 0.42 0.42
112 86 |0.66|0.76 | 0.24 | 0.34 | 0.71 | 0.74 | 0.69 | 0.7 0.41 0.43
113 | 8.63 | 0.66 | 0.770.230.34 | 0.72 | 0.75| 0.69 | 0.7 0.41 0.43
114 | 8.67 |0.66 | 0.78 | 0.220.34 | 0.72 | 0.75| 0.7 | 0.71 0.4 0.44
115| 8.69 | 0.66|0.780.22|0.34| 0.72 | 0.75| 0.69 | 0.7 0.41 0.43




116 | 8.71 | 0.65|0.78 1 0.22 | 0.35| 0.71 | 0.75 | 0.69 | 0.69 0.42 0.43
117| 881 | 0.640.78 0.22 | 0.36 | 0.71 | 0.75| 0.68 | 0.69 0.42 0.42
118| 891 | 0.64|0.790.21|0.36 | 0.71 | 0.75| 0.68 | 0.69 0.42 0.43
119| 8.95 | 0.63]0.790.210.37 | 0.71 | 0.75| 0.68 | 0.69 0.43 0.42
120| 8.97 | 0.63]0.790.21|0.38 | 0.71 | 0.75| 0.67 | 0.68 0.43 0.41
121 898 |0.63|0.790.21|0.38| 0.71 | 0.75| 0.68 | 0.68 0.43 0.42
122 9 0.63| 0.8 | 0.2 | 0.38|0.71 | 0.76 | 0.68 | 0.69 0.42 0.43
123 | 9.02 [0.62| 08 | 0.2 | 0.38 | 0.71 | 0.76 | 0.67 | 0.68 0.43 0.42
124| 9.03 |[0.61| 08 | 0.2 {039 | 0.71 | 0.76 | 0.67 | 0.68 0.44 0.41
125 905 | 06 | 08 | 0.2 | 04 | 0.7 |0.75| 0.66 | 0.67 0.45 0.4
126 | 9.07 | 06 |081]0.19| 04 | 0.71 | 0.76 | 0.67 | 0.67 0.44 0.41
127 9.09 | 06 |082]0.18| 04 | 0.71 | 0.77 | 0.67 | 0.68 0.44 0.42
128 9.13 | 059|082 |0.18| 041 | 0.71 | 0.77 | 0.66 | 0.67 0.45 0.41
129 9.17 | 059|082 (0.18|041| 0.7 [0.77 | 0.66 | 0.66 0.45 0.4
130 9.21 |059|0.83|0.17|0.41|0.71 | 0.78 | 0.66 | 0.67 0.45 0.42
131| 9.28 | 058 0.83|0.17 042 0.71 | 0.78 | 0.66 | 0.66 0.45 0.41
132 9.34 | 057|083 (0.17|{043| 0.7 [0.78| 0.66 | 0.66 0.46 0.4
133| 9.37 | 057084016 | 043 | 0.71 | 0.78 | 0.66 | 0.66 0.46 0.41
134| 942 | 056 |085|0.15|0.44 | 0.71 | 0.79 | 0.66 | 0.66 0.46 0.41
135| 9.47 | 055]|0.85(0.15|045| 0.7 [0.79| 0.65 | 0.65 0.47 0.4
136 | 9.51 |0.55|0.86(0.14|045| 0.71 | 0.8 | 0.65 | 0.65 0.47 0.41
137 96 |055]086|0.14 /045 0.7 | 0.8 | 0.65 | 0.65 0.48 0.4
138 | 9.66 |0.53|0.86|0.14|0.47 | 0.69 | 0.79 | 0.64 | 0.64 0.49 0.39
139| 9.68 | 053087013047 0.7 | 0.8 | 0.64 | 0.64 0.49 0.4
140 9.77 | 053|087 (013|047 | 0.7 [0.81]|0.65 | 0.64 0.49 0.4
141 9.85 | 0.53|0.880.12|0.47| 0.71 | 0.82 | 0.65 | 0.64 0.48 0.41
1421 991 | 053]0.89|0.11|0.47 | 0.71 | 0.83 | 0.65 | 0.65 0.48 0.42
143 | 9.98 [ 0.52]0.89|0.110.48 | 0.71 | 0.83 | 0.65 | 0.64 0.49 0.41
1441 1002 {052 | 09 | 0.1 {048 | 0.71 | 0.84 | 0.65 | 0.64 0.49 0.42
145] 10.09 {052 | 09 | 0.1 | 0.48 | 0.71 | 0.85| 0.65 | 0.64 0.49 0.42




146 | 10.14 {051 09 | 0.1 | 049 | 0.71 | 0.84 | 0.64 | 0.63 0.5 0.41
147 10.16 {049 | 09 | 0.1 | 051 | 0.7 | 0.84 | 0.64 | 0.62 0.52 0.4
148 | 10.19 | 049|091 (0.09 | 0.51| 0.7 |0.85| 0.64 | 0.62 0.52 0.4
149 | 10.22 | 049092 | 0.08 | 0.51 | 0.71 | 0.86 | 0.64 | 0.63 0.51 0.41
150 | 10.29 | 0.48 | 0.92 | 0.08 | 0.52 | 0.7 | 0.86 | 0.64 | 0.62 0.52 0.41
151 | 10.39 | 0.48 | 0.93 |0.07| 0.52 | 0.71 | 0.87 | 0.64 | 0.62 0.52 0.41
152 | 10.45 | 0.48 | 0.94 | 0.06 | 0.52 | 0.71 | 0.89 | 0.64 | 0.63 0.52 0.42
153 | 10.48 | 0.48 | 0.94 | 0.06 | 0.52 | 0.71 | 0.88 | 0.64 | 0.62 0.53 0.41
154 | 10.52 | 0.48 | 0.94 | 0.06 | 0.52 | 0.71 | 0.9 | 0.64 | 0.62 0.53 0.42
155| 10.56 | 0.47 094 |0.06 | 0.53 | 0.71 | 0.9 | 0.64 | 0.62 0.53 0.41
156 | 10.62 | 0.46 | 0.94 | 0.06 | 0.54 | 0.7 | 0.89 | 0.63 | 0.61 0.54 0.41
157 | 10.67 | 0.45]0.94 | 0.06 | 0.55| 0.7 | 0.89 | 0.63 | 0.6 0.55 0.4
158 | 10.71 | 0.45|0.94 | 0.06 | 0.55 | 0.69 | 0.89 | 0.63 | 0.59 0.56 0.39
159 | 10.73 | 0.44 | 0.94 | 0.06 | 0.56 | 0.69 | 0.89 | 0.62 | 0.59 0.57 0.38
160 | 10.75 | 0.44 | 0.95 | 0.05|0.56 | 0.69 | 0.9 | 0.63 | 0.59 0.56 0.39
161 | 10.81 | 0.43 | 0.95|0.05|0.57 | 0.69 | 0.9 | 0.62 | 0.58 0.57 0.38
162 | 109 | 0.42|0.96 |0.04 | 0.58 | 0.69 | 0.92 | 0.62 | 0.58 0.58 0.38
163 | 10.95 | 0.41 | 0.96 | 0.04 | 0.59 | 0.69 | 0.91 | 0.62 | 0.57 0.59 0.37
164 | 10.98 | 0.41 | 0.96 | 0.04 | 0.59 | 0.68 | 0.91 | 0.61 | 0.56 0.6 0.37
165| 11.07 | 0.4 | 096 | 0.04| 0.6 | 0.68 | 0.91 | 0.61 | 0.55 0.6 0.36
166 | 11.17 | 0.4 | 097 0.03| 0.6 | 0.68 | 0.93| 0.61 | 0.56 0.6 0.37
167| 11.19 | 0.39 | 0.97 | 0.03 | 0.61 | 0.68 | 0.93 | 0.61 | 0.55 0.61 0.36
168 | 11.35 | 0.38 | 0.97 | 0.03 | 0.62 | 0.68 | 0.92 | 0.61 | 0.54 0.62 0.35
169 | 11.51 | 0.38 | 0.97 | 0.03 | 0.63 | 0.67 | 092 | 0.6 | 0.53 0.63 0.34
170 | 11.62 | 0.38 | 0.98 | 0.02 | 0.63 | 0.68 | 0.94 | 0.61 | 0.54 0.63 0.35
171| 11.75 | 0.37 1 0.98 | 0.02 | 0.63 | 0.67 | 0.94 | 0.6 | 0.53 0.63 0.34
1721 11.79 | 0.36 | 0.98 | 0.02 | 0.64 | 0.67 | 0.94 | 0.6 | 0.52 0.64 0.34
173 | 11.84 | 0.35]0.98 | 0.02 | 0.65 | 0.66 | 0.94 | 0.6 | 0.51 0.65 0.33
1741 1195 | 0.35]0.98 | 0.02 | 0.65 | 0.67 | 096 | 0.6 | 0.51 0.65 0.34
175| 12.16 {0.35]0.99 | 0.01 | 0.65 | 0.67 | 0.98 | 0.6 | 0.52 0.65 0.34




176 | 123 | 0.340.99 | 0.01|0.66 | 0.67 | 098 | 0.6 | 0.51 0.66 0.34
177 12.34 | 0.3410.99 | 0.01 | 0.66 | 0.66 | 098 | 06 | 0.5 0.66 0.33
178 12.37 | 0.33|0.99 | 0.01 | 0.67 | 0.66 | 0.98 | 0.59 | 0.49 0.67 0.32
179 124 033 | 1 0O |067066| 1 |059]|0.49 0.67 0.33
180 | 1243 {032 | 1 0O [068|066| 1 |059|0.49 0.68 0.32
181 1249 |031| 1 0O |[069]|066| 1 |059)0.48 0.69 0.31
18211253 | 03 | 1 0O | 0.7 1065 1 |0.59]0.47 0.7 0.3
1831258 | 0.3 | 1 O | 07 065 1 |058]|0.46 0.7 0.3
184 | 1265 |0.29 | 1 0O [071,064| 1 |058]|0.45 0.71 0.29
185| 12.67 | 028 | 1 0 |[072|064| 1 |058]0.44 0.72 0.28
186 | 12.68 | 0.27 | 1 0O [073/064 1 |058]|0.43 0.73 0.27
1871|1273 | 027 | 1 0O 073|063 | 1 |057 042 0.73 0.27
188 12.82 |0.26 | 1 0 |[074|1063] 1 |057|041 0.74 0.26
189 1291 |0.25| 1 0O [0/5]063| 1 |[057] 04 0.75 0.25
190 | 13.01 |0.24| 1 0O [076)062| 1 |0570.39 0.76 0.24
191 13.08 | 023 | 1 0O [077/062| 1 |0.56|0.38 0.77 0.23
1921 13.15 | 023 | 1 0O |077)061] 1 |0.56]0.37 0.77 0.23
193] 1338 |0.22 | 1 0O [0/8/061 1 |0.56|0.36 0.78 0.22
194 1356 [ 021 | 1 0O [079/061 | 1 |056|0.35 0.79 0.21
19511358 | 0.2 | 1 0O | 0.8 | 06 1 055|034 0.8 0.2
196| 1385 | 0.2 | 1 0 | 0.8 | 0.6 1 ]0.55(0.33 0.8 0.2
1971437 {019 ] 1 0O 081059 1 |055]0.32 0.81 0.19
198 | 1466 | 0.18 | 1 0O [082|059 | 1 05|03 0.82 0.18
199 | 1487 |0.17] 1 0O [083/059 | 1 |054/0.29 0.83 0.17
200 1563 |0.16| 1 0O [084]|058| 1 |054)0.28 0.84 0.16
2011629 |016| 1 O (084|058 | 1 |054)0.27 0.84 0.16
2021644 1015| 1 0O 085|057 1 |054/0.26 0.85 0.15
203| 1654 014 | 1 0O 086|057 1 |053|0.25 0.86 0.14
204 | 1668 | 0.13| 1 0 [087]057| 1 |053]0.23 0.87 0.13
205|16.85 | 0.13| 1 0O |[088|056 | 1 |053]0.22 0.88 0.13




206 1696 | 0.12| 1 0O 088|056 | 1 |053]0.21 0.88 0.12
2071755011 | 1 0O [089|055 | 1 053] 0.2 0.89 0.11
20811831 | 01 | 1 0 | 09055 | 1 |052)0.18 0.9 0.1
209| 1868 | 0.09| 1 0O 091055 | 1 |052)0.17 0.91 0.09
210 19.09 | 0.09| 1 0O [091,054 | 1 |052|0.16 0.91 0.09
211 195 | 008 | 1 0 {09205 | 1 |052)0.14 0.92 0.08
212 | 20.07 | 0.07 | 1 0O {09305 | 1 |051)0.13 0.93 0.07
2132122 |0.06| 1 0O 094053 | 1 |0510.12 0.94 0.06
21412232 |0.05| 1 0 095053 1 05101 0.95 0.05
215| 228 |0.05| 1 0O [095]052| 1 |0.51)0.09 0.95 0.05
216| 2327 |0.04| 1 0O |09 052 1 |051/0.08 0.96 0.04
21712394 1003| 1 0O [097/052 1 | 05 |0.06 0.97 0.03
218 | 2785 | 0.02| 1 0O [098|051| 1 | 05 |0.05 0.98 0.02
219 | 3548 | 0.02| 1 0O [098|051| 1 | 05 |0.038 0.98 0.02
220 4397 {001 | 1 0 099 05 1 | 05 ]0.02 0.99 0.01
221 | Inf 0 1 0 1 0.5 | NA | 05 | NA 1 0




