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Nghién ciru x4y dung quy trinh chan doan vi khuan
giy nhiém khuan 4m dao bing phuwong phap Multiplex PCR
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Tom tit:

Nhiém khuén Am dao (Bacterial vaginosis - BV) 1a mot trong nhirng bénh viém nhiém dwong sinh duc phd bién nhat
¢ phu nir trong dd tudi sinh san, c6 thé din dén nhiéu bién chirng nghiém trong. Pic biét, bénh con anh hwéng dén
hiéu qua chuyén phéi ciia bénh nhéin lam hd tro sinh san. Cac nghién ciru di chi ra rang, BV khong phai do mjt
tac nhén cu thé nao giy ra, ma do sy mat cin bing ciia hé vi khuin trong Am dao. Tuy nhién, cac k¥ thuit hién nay
nhu nudi cAy va nhudm gram t6 ra kém hiéu qua, véi thoi gian kéo dai, khong dit nhay dé xac dinh dong thoi cac
tac nhan. Nghién ctru nay dwoc tién hanh nhim xiy dung phwong phap Multiplex PCR (M-PCR) dé phat hi¢n dong
thoi va chinh xdc cac tic nhan giy bénh, gép phan giam tdi da chi phi va thoi gian xét nghiém. Quy trinh di phat
hién dwgc 10 loai vi khuén giy bénh dua trén Vung gene dic hi¢u 16s-rRNA va toi wvu héa M-PCR thanh 3 phan ung
v6i d9 nhay va do dic hiéu cao. Két qua buée dau di xay dung thanh cong quy trinh M-PCR, chirng t6 tiém ning
cia phwong phap trong xét nghiém chin doan BV trong twong lai gan
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Dat van de da chi ra rang khong c6 mot tac nhan dic biét nao gay bénh,
x . ma do sy mat can bang cua hé vi khuan trong am dao [9].
Nhiém khuan am dao (Bacterial vaginosis - BV) la mot o ., g7 R 2 & o ,[ ]_
N o x . ) 2. .2 . Suphattrién qua mtc cia nhiéu loai vi khuan ki khi c6 hai
trong nhiing bénh viém nhiém duong sinh duc phd bién nhat N a3 ca1a e .
< b i ¢ 6 tudi sinh san (1544 i) [1]. Néu khon s€ pha v0 su can bang tu nhién, lam giam so lugng cua vi
O phu nu tron - . 2 ; . A, 3A o A qa .
Pt L £ o o s A’g khuan c¢6 lgi, duge biét dén chu yéu la Lactobacillus [10].
duoc dé phong va dicu tri kip thoi, bénh c6 thé dan dén < R L A A X Ay . FOA
Su tang Ién qua nhi€u vé so luong va so loai vi khuan gay

nhiéu bién chimg nghiém trong, anh huong dén kha ning
sinh san va stc khoé lau dai cta phu nit. BV 1a yéu t6 lam
tang ty 1& mac bénh viém ving chau (PID) [2], cin bénh dau
d6n va c6 thé dan téi vo sinh [3], ting nguy co lay truyén
HIV va cac bénh lay truyén qua dudng tinh duc (STD) [4,
5]. O nhitng phu nit dang mang thai, BV ¢6 thé khién ho
tang nguy co sdy thai, sinh non hoéc sinh con nhe cén [6, 7].
Dic biét, mot nghién ctru gin ddy da phat hién ra BV con
anh huong tiéu cuc dén ty 1& co thai cua nhitng bénh nhan
lam thy tinh trong éng nghiém (IVF) [8]. Do d6, diéu trj va
sang loc BV 1a vo cung can thiét, dic biét ddi v6i phu nir
dang mang thai va bénh nhan trudc khi 1am hd trg sinh san.

Céc chuyén gia y té chua thuc sy chic chin nguyén nhan
gdy ra tinh trang viém nhiém nay. Tuy nhién, cdc nghién ctru
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bénh d tao cac hinh thai bénh khac nhau, tir 6 can cac cach
chén doén va diéu tri khac nhau.

Hién nay, phuong phap chan doan BV thudng dugc ding
dura vao tiéu chuan Amsel [11], khi ¢6 it nhét 3 trong 4 tiéu
chi sau: khi hu lodng dong nhat mau tring, pH am dao >4,5,
¢6 té bao chi diém Clue (>20%) va Whiff test (+) (c6 mui ca
uon khi nho vai giot KOH 10% vao khi hu). Ngoai ra, tiéu
chuin Nugent ciing dugc dung dé chan doan BV dua trén
két qua nhudém gram cua mau dich 4m dao [12]. Trén thuc
té, cac phuong phap vi sinh thong thuong chi danh gia sy
xuét hién cua tac nhan gay bénh, ma khong xac dinh dugc
chinh xac tung loai. Do d6, hudng nghién ctru sinh hoc phan
tir dang duogc phat trién va to ra c6 nhiéu uu thé hon khi xac
dinh dac hiéu cac tic nhan gay bénh chinh. Cac ky thuat
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Abstract:

Bacterial vaginosis (BV) is one of the most common
vaginal infection among women of reproductive age,
and it can lead to serious complications. Specially, it
affects the embryo transfer efficiency of patients who
apply assisted reproductive technology. Studies have
shown that BV is not caused by a specific bacterium but
a consequence of vaginal bacteria imbalance. However,
current techniques, such as culture and Gram stainning,
have been shown to be ineffective for prolonged periods
of time and not sufficiently sensitive to simultaneously
identify the agents. This study was conducted to develop
Multiplex PCR (M-PCR) for simultaneous and accurate
detection of agents, to reduce costs and time for testing.
The process identified 10 species of pathogenic bacteria
based on 16s-rRNA gene fragments and split analysis
into 3 assays with high sensitivity and specificity. Initial
results showed the successful establishment of the
M-PCR method, demonstrating the potential of this
approach in the diagnosis of vaginal infections in the
near future.
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xét nghiém nhu PCR, M-PCR, real-time PCR, broad-range
PCR két hop voi lai huynh quang tai chd (FISH) da phat
hién dugc mot sd chung vi khudn m&i bén canh cac chung
vi khuan pho bién nhu Gardnerella vaginalis, Mobiluncus
spp., Atopobium vaginae va Bacteroides fragilis [13, 14].
Su phat trién qua mirc nhiéu chung vi khuan khac nhau anh
huong dén huéng diéu tri khac nhau do cac chung vi khuan
¢6 sy dé khang véi khang sinh khac nhau. Vi vay, can xac
dinh rd cac loai vi khuan gdy bénh dé chon khang sinh thich
hop trong diéu tri.

Nghién ciru nay duoc tién hanh nhiam xic dinh dong
thoi va chinh x4c tic nhan gay bénh BV biang phwong phap
M-PCR, nhim ning cao hiéu qua chan doan va giam t6i
da thoi gian va chi phi xét nghiém. Quy trinh chuan hoa
PCR don mdi st dung timg cip mdi ddc hiéu cho ving
gene 16s-rRNA dé phat hién 10 loai vi khuan: G. vaginalis,
Mobiluncus mulieris, B. fragilis, A. vaginae, Ureaplasma
urealyticum, Megasphaera type 1, BVAB (Clostridia-like
bacteria vaginosis-associated bacteria) 1, BVAB 2, BVAB
3 va Sneathia sanguinegens. Tt d6, khao sat nhimng diéu
kién t&i wu dé xdy dung quy trinh M-PCR. Quy trinh nay
¢6 tiém nang duoc tng dung dé hd tro chan doan trong xét
nghiém BV.

Déi tugny, vat liéu va phuong phap nghién ciiu
Déi twong nghién ciru

Mau bénh phém dich 4m dao ctia bénh nhan 1am hd tro
sinh san tai Trung tdm M6 phoi, Hoc vién Quén y va Trung
tam HO tro sinh san, Bénh vién 16A.

Déi ching duong duoc Iy tir mau 14m sang dwong tinh
dugc phat hién bang phuong phap PCR don moi.

Vit liéu

Héa chat va trang thiét bi: bd kit tach chiét QlAamp
DNA Mini Kit (Qiagen, Hilden, Puc); GoTaq Green
Mastermix 2X cua hang ProOmega (Hoa Ky); dung dich
TBE 0.5X, Agarose 2% va EtBr; hé thong trang thiét bi
va may moc dat yéu cau vé ky thuat va an toan phong thi
nghiém tai Labo thugc B mén Sinh hoc va Di truyén y hoc,
Hoc vién Quén y.

Hé moi: hé mdi duoc xay dung dya trén vung dédc hiéu
16s-rRNA cuia 10 loai vi khuan phd bién gay BV di dugc
cong bd trén NCBI va duoc khao sat didu kién tdi vu cho
viéc xay dung quy trinh M-PCR (bang 1).



Bang 1. Hé thong cap mdi clia 10 loai vi khuin gay bénh.

Ky AR P P Sfmphf\m

hiéu Vi khuan Cap moi xudi - nguoc PCR (bp)
.. TTACTGGTGTATCACTGTAA

BV4 G vaginalis 0 0GTCACAGGCTGAACAGT 330

GATGCCAACAGTATCCGTCCG
BVS  Muypel  orerooGACACTCAAGTTCGA 2!

Nhém G1
 TTCGCTTTTCTGTTTTCTGTGT
BV6  B.fragilis  pGCAACCACCCAAACATTATT %
BV A vaeinse  TAGGTCAGGAGTTAAATCTG 55
. vag TCATGGCCCAGAAGACCGCC
wy U AGAAGACGTTTAGCTAGAGG “l
urealyticum  ACGACGTCCATAAGCAACT
Nhom G2 GGAGTGTAGGCGGCACTA
BV8  BVABL  1CTCOGATACTCCAGCTCTA &
TTAACCTTGGGGTTCATTACAA
BV9  BVABZ G ATACTTATTGTGTTAACTGCGC 200
CATTTAGTTGGGCACTCAGGC
BVIO  BVAB3 4 CATTTGGGGATTTGCTTCGCC )
, _ ATGGATATGCGTGTGGATGG
Nhém G3 BVI2 M. mulieris CCAGGCATGTAAGCCCAAA 80
s S AATTATTGGGCTTAAAGGGCATC o

sanguineges AGTACTCTAGTTATACAGTTTTGTAG

Tach chiét ADN

Mau bénh phém dich am dao duoc thu va bao quan trong
dng tampon vo tring, sau d6 ADN dugc tach chiét bing b
kit mini QIAamp DNA (Qiagen, Hilden, Ptic) theo khuyén
nghi ctia nha san xuat. Sau khi thém 400 ul CL Buffer, 20
ul Proteinase K (20 mg/ml) va 5 ul RNAase, mau tampon
duge 1 ¢ 56°C trong 30 phut. Tiép theo, cho thém 400 ul BL
Buffer va u & 70°C trong 5 phat. ADN sau d6 dugc tiia bang
400 pl Ethanol va toan bd dung dich dugc chuyén sang cot
loc duoc cung cap. Cubi ciing, dung dich dwoc tach rira voi
W1 va W2. ADN dugc thu bang 100 pl dung dich CE va
duoc bao quan ¢ -20°C.

Chudn héa phwong phdp PCR don moi

Phan tng PCR don mdi dugc thiét 1ap trong 12,5 pl phan
ung voi 6,25 ul GoTaq Green Mastermix 2X, 3,75 pl nude
khir ion, 0,25 pl mdi mdi (ddc hiéu cho ting loai vi khuin
theo bang 1), 2 pul dich ADN tach chiét.

Chu trinh nhiét cho phan tmg PCR don mdi nhu sau:
95°C trong 10 phut, 40 chu ky vdi 94°C - 30s, 55°C (nhém
G1 va G2) hodc 63°C (nhom G3) - 30s, 72°C - 30s va 72°C
- 10 phat.

San pham PCR duogc kiém tra d¢ dac hiéu ciia moi sau
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khi dién di trén gel agarose 2% trong thoi gian 30 phut voi
cuong d6 dong dién 110V va nhuoém véi Ethidium bromide
1 pl/ml.

Téi wu héa phwong phip M-PCR

Sau khi kiém tra toan bd 10 cap moi, tién hanh thyc hién
phan tng M-PCR nham xéc dinh ddng thoi cc tic nhan
gy bénh, gitip tiét kiém thoi gian va chi phi. Dya trén kich
thudc bang va nhiét ¢ gan mdi, quy trinh dugc chia thanh
3 phan tmg v6i 3 nhom vi khuan khac nhau: i) Nhém Gl:
BV4, BVS5, BV6, BV7; ii) Nhom G2: BV2, BVS§, BV9; iii)
Nhom G3: BV10, BV12, BV13.

Phan tmg M-PCR dugc tdi wu trong 12,5 pl phan tng
v6i ndng do cac cip moi khac nhau (bang 2) cing véi 6,25
ul GoTaq Green Mastermix 2X va 2 ul dich ADN tach chiét.

San pham PCR dugc dién di trén gel agarose 3% trong 45
phut véi cuong do dong dién 110V va nhudém véi Ethidium
bromide 1 pl/ml.

Bang 2. Nong do clia cac cap moi trong phan Ging M-PCR.

S fgéll;gcd@ cip moi xudi - zn;iet do gin
BV4 03 ul
BVS5 02 ul

Nhom G1 - - 55°C
BV7 02 pl
BV2 03 ul

Nhém G2 BV8 0.2 ul 55°C
BV9 02 ul
BV10 0,5 ul

Nhém G3 BV12 02 ul 63°C
BV13 0,5 ul

Két qua va ban luan

Chudn héa phwong phip PCR don moi

Sau khi khao sat diéu kién phan tng, ching t6i chon
nhiét d6 gan moi tdi wu 1a 55°C va 63°C cho tuy loai vi
khuan (bang 2). Két qua dién di trén gel agarose 2% cac san
pham ciia phan tmg PCR don mdi cho thiy, san pham PCR
thu dugc c6 mot bang duy nhat twong timg véi timg loai vi
khuan, khong c6 san pham phy, hinh anh bang san pham thu
duoc rd nét. Trinh ty mdi c6 dd dic hiéu cao, chi bt cap voi
ving gene 16s-rRNA cua mdi vi khuan ma khong bét cip
v6i vi sinh vat khac. Dbi ching am cho két qua (-), ching to
trong qua trinh lam khong bi nhiém chéo (hinh 1).



s Khoa hoc Y - Duoc

1000

500

100

Hinh 1. Két qua dién di san pham PCR don mdi. M: thang chudn
ADN 100 bp; 1: G. vaginalis - BV4 (330 bp); 2: M. type | - BV5
(211 bp); 3: B. fragilis - BV6 (842 bp); 4: A. vaginae - BV7 (155
bp); 5: U. urealyticum - BV2 (541 bp); 6: BVAB 1 - BV8 (90 bp);
7: BVAB 2 - BV9 (260 bp); 8: BVAB 3 - BV10 (160 bp); 9: M.
mulieris - BV12 (80 bp); 10: S. sanguinegens - BV13 (102 bp);
11: d6i ching am.

Vé lwa chon phwong phap va hé mdi PCR, c6 nhiéu
phuong phép truyén thong co thé xac dinh su xuit hién cia
cac tac nhan gdy BV nhu dua trén tiéu chudn Amsel [11],
nhudém gram, nuoi cfiy, ky thuét sinh hoc phan tit nhu PCR
két hop lai FISH nhung mdi phuong phap déu c¢6 uu, nhuge
diém riéng. Nudi cay la phuong phap cb dién, cho két qua
chinh xac nhung yéu ciu cao vé diéu kién thu nhan va bao
quan mau. Phuong phap nudi cdy c6 thé cho két qua mudn
(5-7 ngay), con phuong phéap PCR cho két qua chi sau 5-7
gi0. Ngoai ra, mot s6 loai vi khuan ki khi khong thé xac dinh
dugc bang nudi cdy ma can duoc nghién ciru bang cac k¥
thuét sinh hoc phan ti hién dai [15]. Vi quy trinh PCR don
mdi, chiing t6i da xac dinh duoc chinh xac 10 loai vi khuan
phd bién gay BV: BV4, BV5, BV6, BV7, BV2, BVS, BV9,
BV10, BV12 va BV13. Véi tiém nang c6 thé trg thanh tiéu
chuin dé chan doan bénh BV, cac chuyén gia y té s& co co
s& dé diéu tri voi khang sinh d thich hop cho timg tac nhan.

Téi wu héa phwong phip M-PCR

Sau khi chuan hoa phwong phap PCR don méi, chung t6i
thuc hién t6i uu héa phuong phap M-PCR nham xac dinh
dong thoi va chinh xac 10 tic nhan giy bénh. Quy trinh
dugc chia thanh 3 phan tng véi nhiét do gan mai la 55°C
(nh6m G1 va G2) va 63°C (nhém G3). Cu thé, nhém G1 xac
dinh BV4, BV5, BV6, BV7; nhom G2 xac dinh BV2, BVS,
BV9; va nhom G3 xac dinh BV10, BV12, BV13 (hinh 2, 3
va 4). Tién hanh thir nghiém quy trinh M-PCR chén doan
trén 22 mau bénh phdm cho cac két qua duong tinh véi cac
loai vi khuan di xac dinh duoc bang phuong phap PCR don
moi.
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Hinh 2. Két qua dién di sdn phdm M-PCR véi nhém vi khudn
G1. M: thang chudn ADN 100 bp; 1: déi chiing am; 2: BV4; 3:
BVS5; 4: BV6; 5: BV7; 6: nhom vi khudn G1 (BV4, BV5, BV6,
BV7); 7: mau bénh nhan duong tinh véi BV5 va BV7.
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Hinh 3. Két qua dién di sin phdm M-PCR véi nhém vi khuin
G2. M: thang chudn ADN 100 bp; 1: déi chiing am; 2: BV2; 3:
BVS8; 4: BV9; 5: nhom vi khudn G2 (BV2, BVS, BV9); 6: mau
bénh nhan duong tinh v6i BV2, BV8.

100

Hinh 4. Két qua dién di sdn phdm M-PCR véi nhém vi khuin
G3. M: thang chudn ADN 100 bp; 1: BV10; 2: BV12; 3: BV13;
4: nhém vi khudn G3 (BV10, BV12, BV13); 5: d&i chiing am.

Phan tng M-PCR cho cac san pham riéng biét va c6 tinh
on dinh nhu trong phan tng PCR don moi, khong c¢6 phan
ung chéo gitta cac cap moi. Thir nghiém trén cac mau bénh



pham cho thiy xuét hién bing sang tmg véi vi tri clia cac
loai vi khuan da xac dinh, bao gdm két qua dwong tinh véi
1 loai hay dong nhidm vé6i nhiéu loai. Nhu vay, nghién ctu
da budc dau xay dung thanh cong quy trinh M-PCR dé phat
hién ddng thoi 10 loai vi khuén phd bién gay BV.

Theo nghién cuu méi day cua K. Tosheva-Daskalova va
cs [16], 3 cap mdi dd duogc sir dung cho phan tmg M-PCR
nham phat hién 3 loai vi khuan gay bénh 1a G. vaginalis
- BV4, A. vaginae - BV7 va Mobiluncus spp. Tuy nhién,
trong nghién ctru nay, ching t6i da sir dung 4 cip moi trong
phan tng G1 nham phat hién BV4, BV5, BV6 va BV7. Két
qua cho thiy, da phat hién dong thoi hon 2 tac nhan gay
bénh 1a BV4 va BV7 ma van dam bao dugc do chinh xéc
va chét lugng bang dién di, mang lai hiéu qua xét nghiém
cao hon.

Tuy khong thé hoan toan thay thé cac phuong phap xét
nghiém c6 dién, song quy trinh ndy mang nhiéu uu thé vuot
troi. Noi bat 1 co thé xac dinh chinh x4c va dong thoi nhidu
tac nhan gy bénh, 1am co s dé c6 hu('mg diéu tri bénh hiéu
qua. Cac mau dung trong PCR chi can bao quan lanh, khong
yéu cau nghiém ngit nhu trong phwong phap nudi cdy va
nhuém gram. Hon nira, phwong phap nay con giam toi da
chi phi va thoi gian xét nghiém.

Di g dung k¥ thuat PCR don mdi trong chan doan
va xac dinh dugc 10 loai vi khuan phd bién gay BV. Dong
thoi t6i uu hoa thanh cong phuong phap M-PCR nham phat
hién ddng thoi cac tac nhan gy bénh va dugc tng dung thu
nghiém dé hd tro chan doan cho bénh nhan lam hd trg sinh
san.

Kién nghi tiép tuc chuan hoa ky thuat M-PCR dé c6 thé
phét hién dong thoi cac tic nhan gy bénh khac, mé rong
quy md thi nghiém vé&i ¢& mau 16n dé co thé danh gia tinh
dac hiéu cua k¥ thuat.
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