DO NHAY VA BO BAC HIEU CUA PCR BA MOI
XAC DINH TRUC TIEP SALMONELLA TU BENH PHAM PHAN

DAT VAN BE

Tiéu chay la mét trong nhitng van dé quan trong vé
strc khde, dac biét doi v&i tré em trén toan thé gidi. Tiéu
chay chiém vi tri th(r hai vé ty I t&* vong & tré em du¢i 5
tui do mAc cac bénh nhiém khudn (chi sau nhiém
khuan dwong hd hap). Tiéu chay con la nguyén nhan
guan trong gay suy dinh dwdng, anh hwdng dén sw
tang tredng va phat trién cda tré. Salmonella la mot can
nguyén gay tiéu chdy da dwoc dé cap trong nhiéu
nghién cru [4, 5]. Salmonella cé thé gay bénh cho
nguoi, dong vat hodc ca cho ngudi va dong vat. Mot sd
loai Salmonella hay gay bénh thwong gap la S. typhi,
chi gay bénh cho ngudi, la can nguyén gay bénh
thwong han quan trong nhat. S. paratyphi A, chi gay
bénh cho ngudi, la can nguyén gay bénh thwong han,
ty Ié & nwéc ta dirng sau S. typhi. S. paratyphi B, chi
yéu gay bénh & ngudi. Tai cac nuwdc chau Au, ty 18 vi
khuan nay cao hon & Viét Nam. S. paratyphi C, vira c
kha nang gay bénh thwong han vira c6 khd nang gay
viém da day-rudt va nhiém khuén huyét. Thuong gap &
cac nwéc Pong Nam Chau A. S. typhimurium va S.
enteritidis vira c6 kh& nang gay bénh cho ngu¢i vira cé
khd nang gay bénh cho dong véat. Chung la nguyén
nhan chl yéu cliia bénh nhiém khudn nhiém doc thirc
an do Salmonella. S. choleraesuis la can nguyén
thwrng gap trong nhiém khudn huyét do Salmonella &
nudc ta.

Phuwong phép kinh dién xac dinh cac Salmonella
trong cac tredng hgp ching gay bénh tiéu chay (dac
biét trong thwong han) la cdy mau va/hoac cay phan.
Phuwong phap dinh danh kinh dién st dung cac tinh
chét sinh vat héa hoc va ngung két véi khang huyét
thanh dac hiéu. Ba c6 mot s6 nghién ctru st dung ky
thuat sinh hoc phan t&¢ nhu lai ADN, phan @&ng
khuyéch dai gien - Polymerase Chain Reaction (PCR)
[3, 7]. Trong sb cac phwong phap trén, PCR rét hay
dwoc dung vi ky thuét nay cé dé nhay va dd dac hiéu
rat cao. Tuy nhién cho t&i nay, viéc xac dinh truc ti€p

NGUYEN VU TRUNG
B6& moén Vi sinh Y hoc, Pai hoc Y Ha Nbi

Salmonella tir phan bdng PCR van chuwa duogc
nghién ctru nhiéu.

Trén lam sang, viéc xac dinh nhanh cac Salmonella
bang mat kY thuat c6 dé nhay va dd dic hiéu cao, sé
cd y nghfa rat quan trong trong chan doan va lya chon
ché do diéu tri thich hgp cho bénh nhan.

Muc tiéu nghién ctru :

1. Xac dinh dd nhay cia PCR da moi xac dinh
Salmonella truc ti€p tir phan.

2. Xac dinh do dac hiéu ctia PCR da moi xac dinh
Salmonella tric ti€p tir phan.

POl TUONG, PHUONG PHAP NGHIEN CUU

1. B6i twong nghién cliru

- Chdang Salmonella typhi VCMM2, 5 ching
Salmonella typhi (phan 1ap tr bénh pham cla bénh
nhan), Citrobacter freundii, Proteus vulgaris,
Klebsiella pneumoniae, Enterobacter spp, E. coli
ATCC 11775 va 5 chdng E. coli ATCC gay tiéu chay
(EAEC, EHEC, EIEC, EPEC, va ETEC). Cac chung
nay (trlr 5 chiing S. typhi tlr bénh nhan) do Dé an
Luwu gitr ngudn gien Vi sinh vat Y hoc, B6 mon Vi sinh
vat, Bai hoc Y Ha Noi cung cap.

2.Vat liéu

2.1. vat liéu dung cho nubi cady va xac dinh vi
khuan

- Mbi trvong dung trong nudi cdy va phan lap vi
khuan: Sorbitol Mac Conkey (SMAC), Deoxycholate
Citrat Agar (DCA), céc loai tube, dia petri, khang huyét
thanh ctia mot s6 vi khudn dwong rudt, bd hoa chat
xac dinh vi khuan API 20E cuia Biomerieux (Phap).

2.2. Sinh pham, hoa chét, dung cu va may moc
dung trong PCR

Trong nghién cru nay, ching t6i s& dung k¥ thuat
PCR da moi véi cac cap moi dac hiéu cho Salmonella
va V. cholerae v&i muc dich sé sir dung dé phat hién
cung mét lic hai vi khudn nay trong bénh pham phan
tiéu chay.

Tén primer Gen Tai liéu tham Trinh tw C& san pham
khao
OMPCF bac [3, 7] 5-ATC GCT GAC TTA TGC AAT CG-3 204 bp
OMPCR trwng 5-CGG GTT GCG TTATAG GTC TG-3'
giéng
ctxB2 ctxB [6] 5-GAT ACA CAT AAT AGA ATT AAG GAT G-3 460 bp
CtxBs3 5-GGT TGC TTC TCA TCATCG AAC CAC-3'

- Dung dich dém, nuwéc khir ion, PCR master mix

(Epicentre-brc), thach Agarose dung trong dién di
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gel (BBL), Ethidium bromide ding dé nhuém gel, TAE
(Tris Acetate EDTA).

- May diéu nhiét tw dong GienAmp PCR System
9700 AB (Applied Biosystem, M¥), may ly tam lanh
(Beckman), bd dién di ngang Horizon®58 (Gibco-BRL
clia My), may soi va chup gel Geldoc (BioRad MY).

3. Phuwong phap nghién ctru

3.1. D6 nhay clha PCR da mbi
Salmonella truc ti€p tlr phan.

Qui trinh tach chiét ADN truc ti€p tir phan

Qui trinh dwa trén nghién ctru clia Trung va cong
su [1, 2]. Tém tat qui trinh nhw sau:

- Bwéc 1: 200 mg phan dwgc hoa that déu véi 1ml
huyén dich vi khuén c6 d6é duc Macfarland 4 (109 Vi
khudn/ml) va 2 ml nwéc céat, lac déu trén may lac.

- Buwéc 2: Ly tam huyén dich phan & buwéc 1 véi
téc d6 1000 vong/phut trong 10 phat cho lang céac
thanh phan co kich thwéc Idn. LAy nwéce néi.

- Budc 3: Nwdce noi tir bwde 2 duoc ly tam tiép
voi tdc do 2000 vong/phat trong 10 phat dé 1ang cac
thanh phan co kich c& trung binh. Lay nwéc néi.

- Buwdc 4: Nudce ndi tr bwdc 3 dwoc ly tam tiép
V@i tc dd 4000 vong/phit trong 10 phat dé 1ang vi
khuan. Loai bd nwéc néi va lay can.

- Bwdce 5: Hoa tan can véi 500 61 nwéc cat, tron
déu trén may 1&c. Ly tam vai téc dd 4000 vong/phut
trong 5 phut.

Lap lai qua trinh rtra can nay 1-2 lan dén khi nwéc
n6i khdng con mau vang clia phan. Loai bo nwéc néi

- Buéc 6: Hoa tan can thu dwoc & buwéc 5 vao
300 & nwéc cat. Bun séi cach thuy 100°C trong 20
phut.

Sau khi dun lam lanh ngay bang cach cho 6ng
Eppendorf vao khay dwng da vun.

- Bu6c 7: Ly tam lanh 12000 vong/phut trong 15
phut, loai bé can.

Nwéc ndi chira ADN ding lam khudén mau cho
phan rng PCR. Néu chwa dlung ngay, nwédc néi dwgc
bao quan & -20°C.

X&c dinh dd nhay ctia hé thong PCR da moi

- Pha ching Salmonella typhi vao 1 ml nuéc cat
dé c6 do duc Macfarland 4.

- Pha lodng 10 lan cac huyén dich chtra 10° vi
khuan/ml nay dé cé cac ndng do tir 10°, 10° dén 10",
10° vi khudn/ml.

- Tron 1 ml tieng huyén dich vi khuan trén véi 200
mg phén da dwgc xac dinh khéng c6 Salmonella gay
tiéu chay bang nudi cdy phan lap va PCR.

- Tach chiét ADN theo qui trinh & 3.1.

- Tién hanh ky thuat PCR da moi véi ADN thu
duoc sau khi tach chiét.

xac dinh

Céac thanh phan tham gia phan &ng PCR nhuw sau:

Mbi phan trng gbm 25 ul cac thanh phan sau: 12,5
ul PCR master mix (Epicentre, Canada); 2,5 mM cap
modi OMPCF-OMPCR va ctxB2-ctxB3 (Promega, MY),
3 ul ADN mau. Chu trinh nhiét nhu sau 95°C/2’; 30
chu ky: 95°C/1’, 57°C/1', 72°C/2'; mét chu ky 72°C/7,,
gitt & 4°C.

- D6 nhay cla phan &rng PCR da mdi (gi¢i han
phéat hién) dwgc xac dinh la néng dd vi khuan thap
nhét cho két quad PCR Duong tinh. So sanh voi
phuong phap tach chiét badng bd kit QIAamp DNA
Stool Mini Kit ctia hang QIAGEN (Bburc).

3.2. B0 dac hiéu ctia PCR da moi

- Pha lan lwgt cac ching Citrobacter freundii,
Proteus vulgaris, Klebsiella pneumoniae, Enterobacter
spp, ching E. coli ATCC 11775, 5 chung E. coli gay
tiéu chay vao 1 ml nwéc céat dé c6 do duc Macfarland 4
(twong dwong véi 10° vi khudn/ml).

- CAac huyén dich chira 10° vi khudn/ml duoc pha
lodng 10 l1an dé c6 cac ndng d6 tir 10°, 10° dén 107,
10° vi khu&n/ml.

- Tron 1 ml teng huyén dich vi khuén trén véi 200
mg phan da dugc xac dinh khéng c6 Salmonella.

- Tach chiét ADN theo qui trinh 3.1.

- Tién hanh k¥ thuat PCR da moi véi ADN thu
dwoc sau khi tach chiét.

- B6 dac hiéu dugc xac dinh la ty 1&é cac ching
Am tinh vé&i PCR da mdi trén téng s6 cac ching dwoc
thir. So sanh véi phuong phép tach chiét bang bo kit
QlAamp DNA Stool Mini Kit cia hdng QIAGEN (Btrc).

3.3. banh gia chat lwvgng san phdm PCR

Bang 1. Tiéu chudn danh gid chat lwong san
ph&dm PCR

Tinh chat bang ADN trén thach banh gia két
dién di qua
Khéng c6 bang ADN ()
Bang ADN mo hodc chdm hat (+)
thanh hang
Bang ADN nhd hodc vira, nhin ré (++)
Bang ADN I&n, dam nhin rat rd (+++)

4. Xt ly s6 liéu

Céac sb liéu dwoc quan ly va phan tich bang
chwong trinh SPSS 12.0

5. Thoi gian nghién ctru

T thang 1 nam 2007 dén thang 8 nam 2008.

6. Dia diém nghién clru

- B6 mdn Vi sinh- Truwdng Pai hoc Y Ha NOi.

- Khoa Xét nghiém Vién cac bénh Truyén nhiém
va Nhiét d&i Quéc gia.



KET QUA NGHIEN CUU
1. Xac dinh d6 nhay ctia PCR da moi
Bang 2. Két qua dd nhay cla hé théng PCR da moi

Nong do SO th tw cac lan thlr

vi khuan/mi 1 2 3 4 5 6 7 8 9 10
10° -t . -t . . -t . -t -t .
10° . 4+ . . . . . 4+ . 4+
107 o+ 4+ ot . . o+ . -+ o+ o+
10° . 4+ ++ . . ++ =+ ++ ++ =+
10° ++ ++ - ++ ++ + - - - -
10° - - - - - - - - - -
10° - - - - - - - - - -
107 - - - - - - - - - -
10" i - - i i - i - - -
10° - - - - - - - - - -

Két qua & Bang trén cho thdy, nhin chung, PCR
cho két qua Dwong tinh & néng do6 10° CFU/mI. Do
1ap lai la 100% qua 10 lan thi.

Mot sb lan th&r cho két qua Dwong tinh & néng do
10° CFU/ml. Tién hanh thir véi 5 chiing S. typhi phan
1ap tr bénh nhan cho két qua twong tw. Néu st dung
b kit QIAmp, ngudng phat hién 1a 10°VK/ml cho cac
lan thiy.

2. Xac dinh do dac hiéu ctia PCR da moi

Do dac hiéu dugc xac dinh la ty 1& cac ching Am
tinh v&éi PCR da mdi trén téng s6 cac ching dwoc
thir.

Bang 3. Do dac hiéu cia PCR da moi

Tén ching S6 lan Két qua bo
thuc PCR dac
hién hiéu

(+) (') (%)

Citrobacter freundii 10 0 10 | 100%

Proteus vulgaris 10 0 10 | 100%

Klebsiella 10 0 10 | 100%

pneumoniae

Enterobacter spp 10 0 10 | 100%

E. coli 11775 10 0 10 100%

5 chiing E. coli 50 0 50 | 100%
khong gay tiéu

chdy

Nhan xét Két qua & bang 3 cho thay, PCR da moi
V@i cac vi khuan dwong rudt khac déu am tinh. Diéu
do6 chirng té6 dd dac hiéu chia hé thong PCR da moi
b&ng 100%.

BAN LUAN

1. Do nhay ctia PCR da mboi

Hién nay, PCR duogc danh gia la mot k§ thuat cé
dd nhay va do dac hiéu rat cao, gan 100%. K§ thuat
c6 dwgc dd nhay va do dac hiéu cao la do PCR st
dung c&p mdi gan dac hiéu vao doan ADN dich.

Tuy nhién, khi thwc hién ky thuat PCR, nguoi ta
thdy réng dd nhay clia phan trng nay ciing chinh la
gi¢i han phat hién ctia phan &ng. Gi&i han nay chinh
la ndng d6 cia doan ADN dich trong hén hop phan
rng. MOt qua trinh tach chiét ADN tdt sé cho mot

dung dich ADN c6 chat lwvgng cao va nong do da dé
phan &rng PCR cho két qua duong tinh.

Theo két qua clia Bang 2, gi¢i han phat hién cla
PCR da moi xac dinh Salmonella tryc ti€p tir phan la
10° CFU/mI. Trong khi d6, d6 nhay cla phan (ng
PCR vé&i ADN tach chiét trirc tiép tir phan bang bo kit
thuwong phdm QlAamp la 10’ CFU/mI. Két qua dién di
trén gel doan ADN duoc khuyéch dai cé kich thuéc
phu hgp (so véi marker) va khdng cé sy xuét hién
clia cac bang khong dac hiéu. Ngoai ra, khi tién hanh
lap lai 10 lan, thir nghiém déu cho két qua twong tw.

Nhw vay, ngoai nhitng wu diém don gian, khong
can cac may moc va trang thiét bj dat tién, dé thuc
hién, kinh t€ hon, mat it thoi gian hon hé théng PCR
da moi xac dinh Salmonella str dung ADN tach truc
ti€p tlr phan bang qui trinh clia ching t6i, c6 dd nhay
cao hon so véi PCR da moi st dung ADN tach tryc
tiép tr phan béng bd kit QlAamp. M&c du c6 mot sb
nghién ctu st dung k¥ thuat PCR phat hién truc ti€p
Salmonella tir phan [3, 7, 8]. Trong nghién ctu cla
Pathmanathan [8] st dung PCR v&i cap moi dac hiéu
cho gen hilA clia S. typhimurium, cho do nhay la 10°
CFU/ml khi tach triét tryc ti€p tir phan. Tuy nhién,
trong nghién ctru nay, tac gia khdong dé cap dén do lap
lai cda thwc nghiém. Trong nghién ctru clia ching t6i,
do 1ap lai cda thwc nghiém la 100% (10/10) lan déu co
két qua d6 nhay 1a 10° CFU/mI va 50% (5/5) lan cho dd
nhay 1a 10° CFU/mI. Ngoai ra, qui trinh clia ching t6i
chi mét khoang 6 h ké ca thoi gian chay PCR, dién di
so0 v&i 18h nhu trong nghién cru clla Pathamanathan.

2. Xac dinh do dac hiéu cla hé théng PCR da
moi

DE danh gia do dac hiéu cha hé thong PCR da moi
chlng t6i tién hanh vé&i mét s6 ching vi khuan thuéc
ho vi khudn dwong ruét. Cac ching nay bao gém:
Citrobacter freundii, Proteus wvulgaris, Klebsiella
pneumoniae, Enterobacter spp, ching E. coli ATCC
11775 va 5 chding E. coli gay tiéu chay thudc cac loai
(EAEC, EHEC, EIEC, EPEC, va ETEC). Két qua
nghién ctru cho thay, véi tat ca cac chlng vi khuan
duoc thtr nghiém, PCR déu cho két qua am tinh. PCR
da mdi xac dinh Salmonella truc ti€p tr phan, hoan
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toan dac hiéu véi cac Salmonella. Khdng c6 hién
twgng am tinh gid v&i cac vi khudn khéac trong dwong
tiéu héa.

Thuwc chat, dé dac hiéu ctia phan rng PCR chinh
la do dac hiéu clia cac cap moi str dung. Cap moi
phai dwgc lwa chon sao cho cé kha& nang ghép cap
t6t v&i trinh tw & 2 dau cla doan ADN dich. Két qua
xac dinh do dac hiéu ghi nhan dwoc con cho thay,
doan ADN dich dwoc lwa chon dé khuyéch dai, co
trinh tw cac nucleotid trong doan gien twong déi 6n
dinh va xuat hién v&i tan sd6 cao & cac ching
Salmonella; nhung lai khéng thay trén ADN cla cac
chuing vi khuan dwong ruét khac.

Mot nghién clru treéc day da sir dung cap moi
OMPCF va OMPCR xac dinh cac Salmonella [3]. Két
qud nghién ctru cho thady, khi th&r v&i cac ching
Citrobacter freundii, Enterobacter cloacae,
Enterococcus faecalis, Escherichia coli, Hafnia alvei,
Klebsiella pneumoniae, Proteus vulgaris, Pseudomonas
aeruginosa, Shigella boydii, PCR cho két qua Am tinh.
Tuy nhién, két qua cda nghién ctru dwoc thwe hién voi
ADN tach chiét tir cac chang vi khuan thuan. Trong
nghién ctru nay, ching t6i cling st dung cap moi néu
trén, nhwng lai thue hién véi ADN duoc tach chiét truc
ti€p tlr phan. biéu dé cé nghia la dung dich ADN tach
chiét dwoc, khéng chi c6 chira ADN clia cac chung vi
khu&n ma chung t6i trdn vao, ma con c6 ADN tir nhiéu
loai vi khudn khac nhau c6 & trong méau phan. Trong
nghién ctru, tuy ching téi tron nhitng chang vi khuan
dwdng rudt hay gay bénh cho ngu¢i vao phan, nhung
dung dich sau khi tach chiét sé vira c6 ADN cua chiing
vira bao gdbm ADN cla tat ca cac chiing vi khuan khac
c6 mét trong mau phan. Do vay, khi thuc hién xac dinh
dd dac hiéu clia PCR trén dung dich sau tach chiét nay,
vO hinh dung chidng t6i cling da tién hanh thlr nghiém
d6 dac hiéu cia PCR véi tat ca cac ching vi khudn
khac cé mat trong mau phan. Hay cé thé néi thir nghiém
clia ching t6i da rat ngén dwoc rat nhidu thdi gian va
tiét kiém dwoc nhigu vat liéu va cong strc.

KET LUAN

- b6 nhay clia hé thong PCR da mdi xac dinh
Salmonella 1a 10° CFU/mI, dd 14p lai cla thir nghiém
la 100%.

- D9 dac hiéu cua hé thong PCR da moi xac dinh
Salmonella tryc ti€p tlr phan la 100%.

SUMMARY

Multiplex PCR using 2 primer pairs specific to
Salmonella and V. cholerae was able to detect
Salmonella isolates with advantages such as less
time, simple manner and cost-effectiveness as
compared to the commercial kit. The sensitivity was
10° CFU/ml with the reproduction of 100%. The
specificity was almost 100%. The results can be
applied in clinical laboratories for early detection of
Salmonella and it would give good outcome for
diagnosis and treatment for patients with diarrhea.

Keywords: Salmonella, PCR, diarrhea.
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