SO SANH GIA TRI CUA PCR BA MOI V61 CAY KHUAN
TRONG CHAN BOAN STREPTOCOCCUS PNEUMONIAE, HAEMOPHILUS INFLUENZAE
VA MORAXELLA CATARRHALIS

TOM TAT

Chén doéan nhanh cac mam bénh dang la nhu cau
thiét yéu hién nay. 90 méu bénh phdm da dudc tién
hanh déng thoi nudi cdy va PCR d& phét hién
Streptococcus pneumoniae, Haemophilus influenzae
va Moraxella catarrhalis. Két qua cho thdy PCR vdi b6
méi universal 16s rRNA c6 thé phét hién su c6 mét clia
vi khudn & 76/90 (84,5%) so vGi nudi cdy la 63/90
(70%). PCR da méi va nubi cdy cho két qua tuong
duong nhau vé ty Ié duong tinh (82,14 % so VvGi
78,57%), tuy nhién khac nhau vé ty Ié phat hién gida
céc mam bénh. Nhu vay, so vdi nudi cdy PCR té ra co
uu th€ hon trong chdn doan Streptococcus
pneumoniae, Haemophilus influenzae va Moraxella
catarrhalis.

T khoa: PCR, Streptococcus pneumoniae,
Haemophilus influenzae va Moraxella catarrhalis.

SUMMARY

Currently, rapid detection of pathogen is needed.
90 clinical samples were cultured and amplified by
PCR for identifying Streptococcus pneumoniae,
Haemophilus influenzae and Moraxella catarrhalis. The
results showed that universal 16s rRNA PCR can
detect these bacteria in 76/90 (84.5%) samples
compared to 63/90 (70%) in culture. Multiplex PCR
and bacteria culture have a similar number of positive
samples (82.14 % vs 78.57%), however, the rate of
each pathogen was differentiated. Thus, it
demonstrated that PCR is priority as culture for
detecting Streptococcus pneumoniae, Haemophilus
influenzae and Moraxella catarrhalis.

Keywords: PCR, Streptococcus pneumoniae,
Haemophilus influenzae and Moraxella catarrhalis.

DAT VAN DE

Streptococcus pneumoniae, Haemophilus

influenzae va Moraxella catarrhalis la cac nguyén nhan
chi yéu gay viém dudng hé hap cép tinh cling nhu gay
mot s8 nhiém khuan nang nhu viém mang nao, nhiém
khudn huyét va viém phdi [1]. D& chan doan cac mam
bénh nay thi cdy khuan 13 tiéu chudn vang. Tuy nhién,
phuong phap nay doi hdi mau bénh pham phai tuoi,
mau bénh sau khi 14y thudng phai lam ngay bdi vi c6
mot s& vi khudn nhay cam va dé chét nhu H. influenza.
Dé thuc hién cac phuong phap nay rat phic tap va doi
hoi ky thuat vién phai co tay nghé t6t han ché t6i da su
bdi nhiém clia cac loai vi khudn khac gay ra két qua
nham 1an. Va do vi khuén phai tuoi nén ton tai yéu t6
nguy cd 16n lay nhiém cho ngudi lam xét nghiém.
Trong trudng hdp x{ ly bénh pham khéng t6t con phat
tan vi khuén ra méi trudng xung quanh. Bén canh do,

LE HUU SONG - Bénh vién TUQD 108

thoi gian kéo dai la nhugc diém 16n nhat cla phuong
phap vi sinh.

Dé& giai quyét nhiing khé khan dé ngay nay ngudi
ta da dua vao (ing dung cac ky thuat sinh hoc phan i
nhu PCR, Real Time PCR... Tuy nhién, cho dén nay
phan 16n ngudi ta s dung cac PCR don mdi. Ma
PCR don méi thi van doi hoi tén nhiéu thai gian, kinh
phi. Vi vay, nhu cau bic thiét hién nay la phai tim ra
dugdc cac phudng phap chdn doan méi c6 do nhay va
doé dac hiéu cao hon, c6 thdi gian trd 16i két quéa
nhanh hon va mic dd an toan cao. Dé giai quyét
nhiing kh6 khan dé chung to6i ti€n hanh nghién clu
(mg dung PCR da méi dé phét hién déng thoi 3 mam
bénh trén trong 1 1an xét nghiém.

DOI TUGNG VA PHUONG PHAP

1. PGi tugng.

- Céc chiing vi khuén: Streptococcus pneumoniae,
Haemophilus influenzae va Moraxella catarrhalis dugc
phan 1ap va nuéi cay trén moéi trudng chuin do Khoa
Vi sinh vat tai Bénh vién TUQD 108 cung cép. Cac
chding vi khudn dugc dinh lugng va pha lodng thanh
dai néng dd ti cao dén thap (10% 10% 10" 10°
CFU/ml). DNA t8ng s6 dudc tach chiét va tinh sach tir
cac dung dich chira vi khudn da biét ndng dd ké trén
dé danh gia do nhay ky thuat. DNA téng sd dudc tach
chiét tir 6 mau huyét tuong clia bénh nhan mang vi
rat viem gan B (HBV) va 10 mau mau ngudi khoe
manh dé lam chiing am.

- 90 mau bénh pham Iam sang dudc thu thap tir cac
bénh nhan dudc diéu tri tai cac Khoa Truyén nhiém,
Nhi, Tai Mii Hong, Bénh vién TUQD 108.

2. Phuong phap:

T4t ca cac mau bénh pham dudc chia thanh 2
phan, mét nra dudc tién hanh cdy khuén tai Khoa Vi
sinh vat, Bénh vién TUQD 108. Mot nita con lai dugc
tién hanh thuc hién PCR da méi tai Khoa Sinh hoc
phan i, Bénh vién TUQD 108. K&t qua tif 2 bd phan
dugc gilt kin doc lap, chi dén khi két thac nghién clu
méi dudc téng hop lai.

San phdm DNA tach t&r méi bénh phdm dudc kiém
tra chat luong bang phuong phap do dd hap thu quang
ph8 clia DNA & buéc séng 260 nm va 280 nm, néng
d6 clia DNA dudgc tinh b&ng d6 hap thu OD260 nm va
mic dé tinh sach dudc danh gia bang ty s& hap thu
0D260/0D280.

- C4c cap mdi don dudc thiét k& bat cip dac hiéu
vao cac khu vuc bao tén cao cho mébi loai nhu cac
gene ma hda cho protein doc t6 dic trung cla loai.
Cac cap moi khong bat cip chéo véi nhau (khi thuc
hién phan (ng da méi) va khong bat cip véi genomics
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DNA ngudi. Ngoai cac bé méi don dac hiéu cho méi
loai, chang t6i con thiét k& mét cap mdi bat vao khu
vuc bdo ton chung clia tat cad cac loai vi sinh vat
(universal primer) nhdm kiém chiing su lay nhiém vi
sinh vat tdng s& hodc cac vi sinh vat khdng ndm trong
danh sach dugc quan tam. Su khac biét vé kich thuSc
gilta cac doan san pham tao ra ndm trong khoéng 80 -
100bp, N6 d&m bao cho viéc cac doan san pham co
thé dé dang dudc phan biét khi dién di trén gel agarose
1,5-2,5%. Cac cép mdi dac hiéu cho phat hién cac vi
khuan trong dé tai dudc st dung cho phan (ng PCR
nhan cac doan gene dich cb trinh tu tuong Ung:
Bang 1. Trinh tw mdi cho PCR da mdi la:

0 Pic San pham
Vikhudn | g | Tnhty (5-3) | Gene dich | khuéch dai
(bp)
TGA AGC GGA
S F_TTATCACTGGC | oo
oni GCTAAACTC 701
priedmonae ccretatca | WA
R AGC G
CGGTITTGA | .
TAA ATA TGA “ber
H.influenzae | F CATTACT | Memorane | 973
CAACACCTT | Proen®
R |1accaccrama| PO
GTGAGTGCC |
GCT TTT ACA “ber
M. catarrhalis | F ACC mz[rTc]Jterianne 155
TGTATC GCC
R |Teccancacaa| (P8

PCR st dung mdi chung cho cac loai vi khuan khac
nhau (Universal Primer) dugc thi€t k& dya trén doan
16S rRNA c¢6 trinh ty nhu sau: PF: 5-
CCAGCAGCCGCGGTAATACG-3}; RP: 5-
ATCGG(C/T)TACCTTGTTACGACTTC-3. San pham
PCR c6 kich thuéc 1a 996 bp.

KET QUA

1. K&t qua tach chiét DNA tir cac dai tugng

Bang 1. K&t qua do OD cac mau chuédn dudng va
mau bénh phdm

- 2 Nong do DNA Do sach DNA
Mau bénh pham n ( )g(*_rISD) ( X+ sD)

Chiing vi sinh 3 100 + 2,504 1,87 £ 0.058

Dich h&u hong 56 73,96+ 25,78 1.823 + 0.095

Méau 24 70512172 1,846 + 0,101

DNT 10 82,95 + 38,93 1,79+ 0,077

Téng s6 90 74,88 + 26,39 1,827 £ 0,094

Qua két qua do OD ta thdy, 100% mau DNA dat
tiéu chudn vé do sach va néng dd DNA. Trong d6 nong
d6 DNA thap nhét |a 42,63, cao nhat 1a 164,58; d6 tinh
sach giao dong tur 1,733 dén 1,921. DNA thu dugc ¢
d6 tinh sach dao déng trong khoang 1,7 dén 2,4 cho
thay mau DNA kha tinh sach khéng 1an protein va cac
tap chat. Nhu vay, dung dich DNA téng s& thu dudc
dam bdo yéu cau chat lugng dé st dung lam panel
mau chudn cho cac nghién clu tiép theo.

2. Két qua t6i uu héa diéu kién PCR s dung
madi Universal 16S rRNA

— Universal 371 bp

Hinh 2: K& qua PCR méi Universal 16S rRNA.
Nhan xét: Chi can 1 mdi nhung cé thé nhan san
ph&m PCR I1&n & c& 3 mam bénh khac nhau.

3. Két qua t6i uu héa diéu kién PCR da méi
M Vi HI SP -

Hinh 2: K&t qua téi wu PCR da mdi phat hién 3 mam bénh.

Nhan xét: V6i diéu kién Tm=57, MgCI2 =3mM
chiing téi thu dudc hinh anh san phdm PCR da mdi ré
nét, dang kich thudc du ki€én. Ghi chi: M=marker,
MC=Moraxella catarrhalis, HI=Haemophilus influenzae
va SP=Streptococcus pneumoniae

4. Két qua ap dung PCR don mdi chung
(universal 16s rRNA) chan doan vi khuin trong cac
mau bénh pham.

Cac mau DNA tach chiét dugc kiém tra trong mau
¢6 nhiém khudn khéng bing cach PCR méi universal
khuéch dai gene dich 1a 16s rRNA. Két qua nhu sau:

Bang 2. K&t qua PCR s dung cép mdi 16s rRNA
xac dinh su c6 mat vi khuan trong cac bénh pham.

s | 55 |PORG) [POR (910 r::;n 'i:(y)l
pham | lugng | 465/RNA | 16sIRNA | (8 | ()
Dich

vioreng | 50 0 56 56 | 0
Mau | 24 12 12 7 17
DNT | 10 2 8 0 | 10

s | @ 14 76 6 | 27
950 | (100%)| (155%) | (845%) | (70%) | (30%)

Nhan xét: K&t qua nuéi cdy cb ty Ié duong tinh |a
63/90 (70 %) con vGi bd méi universal 16s rRNA ma
chiing t8i st dung c6 thé phat hién su c6 mat ctia vi
khuén 1&n t6i 76/90 (84,5%).

5. Két qua ap dung PCR da méi chan doan vi
khuin trong cac mau bénh ph§m.
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Béng 3. So sanh két qua nudi cdy va PCR da mdi
chan doan vi khuan trén cac mau bénh phdm dich hau
hong.

o _ Nuoi cy (-) Chan
PP chén dosn | VO &Y () (1=40) | n=pan) doén
MEmOE | bR (+) | PCRE) | PR (4 | POR () | S0
M.catarrhalis 30 15
oS [0@a08)| ooy [2(1178)| gy | 1
H.influenzae 14 35
(n.%) 360) | 300) | ogs7) | (7143 | 7
S.pneumonie 15 40
(n.%) 1(100) | 000) | (3333 | e667) |
Téng 3 | 3 | 3 0 | #

Nhan xét: Qua két qua trén cho thay s mau dudng
tinh & c& hai phuong phap la tuong duong nhau. Trong
nhém bénh phdm hau hong, phuong phap nudi cay co
46 mau duong tinh v6i mét trong ba tac nhan trong
t6ng s6 56 ca (82,14%) va 10 mau am tinh (17,86%).
Két qua cla PCR da mdi c6 44 trudng hgp duong tinh
trong tdng s& 56 ca (78,57%), am tinh la 12 ca
(21,43%).

Bang 4. So sanh két qua nudi cdy va multiplex
PCR s dung 3 cap mdi chan doan vi khuan trén cac
mau bénh phdm mau va DNT

Két qua Nubi cdy PCR da moi
Bénh pham () () (+) ()
Méu (n,%) 0(0) | 24(100) | 0(0) | 24(100)
DNT (n,%) 0(0) | 10(100) [ 1(10) 9(90)
Téngs6 (n%) | 0(0) | 34(100) | 1(2,94) | 33(97,06)

Nhan xét: Khéng trudng hop ndo & mau mau co két
qua duong tinh v&i nuéi cdy va PCR da méi. Tuy nhién,
trong mau DNT, mac du cdy khudn am tinh 100%,
nhung PCR da méi phat hién dugc mét mau DNT co
S.pneumonie va 9 mau am tinh.

BAN LUAN

Chan doan nhanh, chinh xac cac mam bénh dang
[& nhu c&u cén thiét hién nay. M6t trong nhiing phuong
phap dudc s dung la PCR phat hién gene dich. Tuy
nhién, néu st dung PCR don méi thi méi lan xét
nghiém chidng ta chi c6 thé phat hién dugc t6i da 1
mam bénh. Do d6, phat trién cac ky thuat PCR da mdi
la xu hudng hién nay. Trong nghién clu nay ching t6i
tién hanh st dung doan méi chung (Universal primer)
bat doan 16S rRNA dé phat hién su c6 mat clia tat ca
cac loai vi khuan [2]. Co s cla phuong phap nay la
rRNA c6 mat & tat ca cac loai vi sinh vat, c6 kha nang
xac dinh, c6 tinh bao thl cao, ching chi khac nhau rat
it gitta cac nhém vi sinh vat. Chang t6i da ti€én hanh
kiém tra cap moi nay dua trén trinh tu nucleotide clia
chiing chuan qudc t&, si dung céng cu BLAST trén
ngén hang gene quéc té€ (NCBI), khuéch dai gene dich
c6 dd dai 371 bp. K&t qua cho thay chi cé nhilng mau
chita vi khudn thi méi cho két qua duong tinh. Ching té
diéu kién PCR da dudc t8i uu. Nhu vay, trong thuc
hanh truéc khi ching ta can dinh danh chinh xac mau
bénh pham c6 vi khudn khéng ching ta chi can thuc
hién mét xét nghiém PCR.

SU dung PCR 16S rRNA chuing toi tién hanh kiém
tra trén 90 mAu bénh phdm. So sanh véi két qua cay

khun cho thdy nudi cdy cb ty & duong tinh 13 63/90
(70 %) con vdi bd méi universal 16s rRNA ma ching
t6i sif dung c6 thé phat hién su c6 mét cdia vi khuan lén
t6i 76/90 (84,5%). Nhu vay, so véi nudi cdy PCR 16S
rRNA cé dd nhay cao hon cé y nghia. K&t qua nay
cling phu hop véi nhiing nghién cGu truGc day. Nghién
clu cla Insa va coéng su cho thdy 16S PCR cho két
quéa duong tinh 1a 81.7%, trong khi dé nudi cay chi la
54.9% [3].

Sau khi khéng dinh chét Iugng ctia PCR da méi cho
ba gene dich copB, P6 gene, LytA cla Moraxella
catarrhalis, Haemophilus influenzae va Streptococcus
pneumoniae, ching toi ti€n hanh thdr nghiém trén cac
mau bénh pham 1am sang nghi nhiém khuin thu thap
tai khoa Nhi, Khoa vi sinh vat va Khoa truyén nhiém
clia Bénh vién TUQD 108. Qua két qua trén cho thay
s6 mau duong tinh 8 ca hai phuong phéap la tuong
duong nhau. Trong nhém bénh phdm hau hong,
phuong phap nudi cdy c6 46 mau duong tinh v6i mot
trong ba tac nhan trong téng s8 56 ca (82,14%) va 10
mau am tinh (17,86%). K&t qua ctia PCR da méi c6 44
trudng hop duong tinh trong téng s6 56 ca (78,57%),
am tinh 1a 12 ca (21,43%). Tuy nhién, xét trén tung
trudng hop ching t6i thdy cé su khac nhau gilta nudi
cdy va PCR da méi. Cu thé, bang phudng phap nudi
cdy da phat hién 84,78% M.catarrhalis, 2,24%
H.influenzae, va 2,98% S.pneumonie. Trong khi d6 khi
st dung PCR da méi cho thay kha nang phét hién tac
nhan vi sinh kha déng déu M.catarrhalis 1a 25,01%,
H.influenzae la 38,63% va S.pneumonie la 36,36%.
Nhu vay, ty 1& phat hién H.influenzae, S.pneumonie
b&ng PCR da méi 1a cao hon ré rét so véi phudng phap
nudi cdy. Két qua nay ciing phu hgp vGi cac nghién
clu truGc day. Trong do, ty 1& nudi cay thudng xuyén
thdp hon PCR: M.catarrhalis (9,5% so véi 36,5%),
H.influenzae (9,5% so vdi 95,2%), va S.pneumonie
(15,9% so vai 19%) [4].

KET LUAN

Nghién clu so sanh hai phuong phap nudi cay va
PCR da mdi tién hanh trén 90 mau bénh pham lam
sang két qua cho thdy: Phan (ng PCR vé6i bd méi
universal 16s rRNA cé thé phat hién su c6 mét cla vi
khudn & 76/90 (84,5%) so v&i nubi cdy 1a 63/90 (70%).
PCR da mdi va nubi cdy cho két qua tuong duong
nhau vé ty Ié duang tinh (82,14 % so véi 78,57%). Mac
du, ty 1é phat hién gilta cac ma&m bénh thi PCR da méi
té ra ¢6 uu th& hon. Tuy nhién, trong thuc hanh khdng
thé thay th& phuong phap nay bang phuong phap khac
ma nén phdi hop ca 2 phuong phap dé cho két qua
chan doan cao hon.
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