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Buwéc dau irng dung PCR trong nghién ctru mirc d6 va co' ché
khang khang sinh cuia cac chung vi khuan Haemophilus
Influenzae phan lap ttr tré em nhiém khuan ho hap cap tinh

] Lwong Cao Béng*; Ishiwada Naruhiko**

TOM TAT

Nghién clu mlc dé khang thudc va co ché khang thuéc ctia 36 chling vi khun (VK) H. influenzae
phan 1ap tir bénh phadm ddm clGa bénh nhan (BN) nhi bi nhi&m khuén hé hap cap, diéu tri tai Bénh
vién ChiBa, Nhat Ban. Xac dinh mic d6 khang thudc bing phuong phap do ndng d6 Gc ché téi thiéu
(MIC), xac dinh co ché khang thuéc béng phuong phap PCR dé danh gia dot bién gen fts7 ma héa
PBP-3 clia VK. K&t qua cho thay: ty 1& khang ampicillin chung 52,8%, trong d6 khang ampicillin do
sinh B-lactamase 11,1%, khéng sinh B-lactamase 41,7%. Trong 4 chiling sinh B-lactamase, 1 chiling
khang amoxicillin/axit clavulanic. Trong 15 chling khang ampicillin khong sinh B-lactamase, 7 chiing
dot bién gen & 1 vi tri, 8 chling ddt bién gen & 2 vi tri. Cac chiing ddt bién gen & 2 vi tri thé hién MIC
cao hon cac chlng dot bién 1 vi tri. Trong 4 chlng sinh p-lactamase, 1 chling dot bién gen & 1 vi tri,
déng thai cling biéu hién khang amoxicillin/axit clavulanic. Trong 17 chiing khéng sinh p-lactamase
va khéng khang ampicillin ¢6 3 chiing dét bién gen & 1 vi tri.

* Tu khéa: Nhiém khuén ho hap cap; Haemophilus influenzae; Khang khang sinh.

Applying of PCR in examination of level and antibiotic
resistant mechanism of Haemophilus Influenzae isolated from
pediatric patients with chronic respiratory infections

SUMMARY

Thirty six strains of H. influenzae isolated from pediatric patients with respiratory infections were
selected for the present study. Antibiotic susceptibilities of those strains were determined by assessing
minimum inhibitory concentrations (MIC) to antibiotic agents. Antibiotic resistant mechanism were detected
by utilizing PCR assay to find alteration of the fts1 gene, coding penicillin binding protein-3 (PBP-3). The
total resistant rate of H. influenzae to ampicillin was 52.8%. Of those strains, f-lactamase producing (BLP)
strains were 11.1% and p-lactamase negative ampicillin resistant (BLNAR) strains was 41.7%. Of 4 BLP
strains, 1 strain was amoxicillin/clavulanic resistance. Of 15 BLNAR strains, 7 strains had gene alteration
in 1 position and 8 strains have gene alteration in 2 positions. Of 4 BLP strains, gene alteration was found
in 1 strain, that showed amoxicillin/clavulanic resistance. Especially, of 17 f-lactamase negative strains
there were 3 strains revealed the gene alterations in 1 position.

* Key words: Acute respiratory infections; Haemophilus influenzae; Antibiotic resistance.

* Bénh vién 103
** Dai hoc ChiBa - Nhat Bén
Phan bién khoa hoc: PGS. TS. Nguyén Thdi Son
DAT VAN DE nhiém khudn hd hap cap & tré em. Trudc
day, ngudi ta chi biét dén khang thuéc cula
Haemophilus influenzae (Hi) 1a mét trong Hi la do sinh B-lactamase (TEM-1 hoac
nhiing nguyén nhan VK quan trong nhat gdy ROB-1). Tuy nhién, trong nhiing nam gan
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day, nhiéu nghién ctu cho thay ty 1& ching
khang ampicillin-khdng sinh B-lactamase
(dudc goi 1a BLNAR) bat dau xuat hién va
c6 xu huéng ngay cang tang cao [4, 5, 8].
Co ché khang khang sinh clia cac chiing
BLNAR 1a bién d6i gen ma héa penicillin
binding proteins (PBPS), dac biét Ia PBP-
3A va PBP-3B trén thanh t€ bao VK lam
gian stc hdp dan clia khang sinh déi véi VK
3,7, 8].

Pé xac dinh cac chiing BLNAR, ngudi ta
khong chi st dung phuong phap do néng do
(c ché t6i thiéu (MIC) cla khang sinh déi
véi Hi, ma con cé thé xac dinh bang danh
gia su bién ddi gen fts1 ma héa PBP cla
cac chuiing VK do.

Viéc xac dinh chinh xac cac ching
khang thuéc méi (BLNAR) clia VK Hi, déng
thai lam ré co ché va mic 36 khang thude
clia chung rat can thiét dé cac nha nhi khoa
nghién ctu, dé ra phuong phap s dung
khang sinh hop ly, nham diéu tri t6t nhiém
khuan hé hap c&p tinh (NKHHCT) do Hi gay
ra & tré em.

Trén co sé db, chung t6i ti€n hanh nghién
clu v6i muc dich:

- Danh gia murc dd khang khang sinh cla
cac ching VK Hi phan lap & BN nhi bi
NKHHCT, diéu tri tai Bénh vién ChiBa,
Nhéat Ban.

- Budc dau lam ré co ché va mé hinh
khang thuéc ctia mét s6 chiing Hi phén lap
G BN nhi bi NKHHCT.

pOI TUONG VA PHUONG PHAP
NGHIEN cUU

1. Ddi tugng nghién clru.

36 chiing VK Hi phan Iap ti bénh phdm
dom cha tré em bi NKHHCT trong nam 2002,
diéu tri tai Bénh vién ChiBa, Nhat Ban.

2. Phuong phap nghién cuu.

- Po MIC ctia: ampicillin (ABPC), sulbactam/
ampicillin (SBT/ABPC), cefotaxime, ceftriaxone,
cefditoren déi véi cac chiing trén bang phuong
phap pha loang thach [6, 10].

- Chiing nao co6 gié tri MIC d6i v6i ABPC
>1,56 pg/ml dugc xac dinh la khang thuéc [10].

- Xac dinh cac ching sinh B-lactamase
bang phuong phap dia gidy nitrocefine.

- Pua tat ca ching vao qua trinh phan
tich gen dé xac dinh su bién ddi gen ma hoa
PBP-3 bang ky thuat PCR theo phuong
phap clia Ubukata va CS [6].

- Can ci vao két qua MIC va test
B-lactamase, chia cac ching VK thanh:
B-lactamase (+) (BLP); B-lactamase (+),
khang amoxicillin/axit clavulanic (BLPACR);
B-lactamase (-), khéng khang ampicillin
(BLNAS); pB-lactamase (-), khang ampicillin
(BLANR).

- Can ¢ két qua phan tich gen, chia cac
chdng thanh nhiing nhém sau: cac ching
sinh B-lactamase; cac chiing sinh B-lactamase +
bién d6i gen 1 vi tri (BLPACR); cac chling khdng
sinh B-lactamase + bién d8i gen 1 vi tri (low
BLNAR); cac chling khéng sinh B-lactamase +
bién d6i gen 2 vi tri (BLNAR).
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- M6 ta va so sanh mic d6 khang thuéc va mic d6 bién ddi gen cla méi nhom.

KET QUA NGHIEN cUu
* Phan b6 BN theo tuéi va gidi:
- Tui: < 1 tudi: 5 BN (13,9%); 1 - 5 tudi: 16 BN (44,4%); 6 - 10 tui: 9 BN (25%); > 10 tudi: 6
BN (16,7%).
- Gidi: nam: 22 BN (61,1%); nir: 14 BN (38,9%).

Bang 1: MIC ctia ampicillin doi véi 36 ching H. influenzae.

s6
NHOM VK CHONG | <01 01 0,2 0,4 0,8 1,56 | 3,13 | 6,25 | 12,5 |>12,5
Sinh B-lactamase 4 0 0 0 0 0 0 1 0 1 2
Khéng sinh B-lactamase 32 0 0 8 6 3 9 2 1 1 2
Téng 36 0 0 8 6 3 9 3 1 2 4

Béang 2: MIC clia cefotaxime, ceftriaxone va cefditoren déi véi 36 chiing H. influenzae.

MIC (mcg/ml) TENG s6
<0,025 0,05 0,1 0,2 0,4 0,8 1,56 > 1,56 CHUNG
KHANG SIN
Cefotaxime 17 8 3 1 3 1 1 2 36
Ceftriaxone 28 1 1 3 2 0 1 0 36
Cefditoren 24 5 4 2 0 1 0 0 36

Béng 3: Ty |é cac chiing H. influenzae theo két quéa p-lactamase test va do MIC.

NHOM SO CHUNG %
Beta-lactamase (+) BLPACR 1 2,8
(n=4)
BLP 3 8,3
Beta-lactamase (-) BLNAR 15 41,7
(n=232)
BLNAS 17 47,2
Téng 36 100,0

* Két qua phén tich gen nhoém p-lactamase (-):

B-lactamase (-), bién déi gen 1 vi tri (low * Két qué phan tich gen nhom Brlactamse
BLNAR): 7 ching (46,7%); B-lactamase (-), (+):
bién déi gen 2 vi tri (BLNAR): 8 chiing (53,3%).
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B-lactamase (+), bién ddi gen 1 vi tri
(BLPACR-1): 1 chling (25%); B-lactamase (+),
khéng bién dsi gen (BLP): 3 chling (75%).

Bang 4: MIC cla ampicillin va cefotaxime
déi v6i cac chiing c6 bién ddi gen 6 1 vi tri

(low BLNAR).
KET QUA MIC CUA MIC CUA
cHONG | PHANTICH | AMPICILLIN | CEFOTAXIME
GEN (mcg/ml) (mcg/ml)
1 Low BLNAR 1,56 0,1
2 Low BLNAR 1,56 0,1
3 Low BLNAR 3,13 0,05
4 Low BLNAR 3,13 0,05
5 Low BLNAR 1,56 0,05
6 Low BLNAR 1,56 0,05
7 Low BLNAR 1,56 0,05

Bang 5: MIC clia ampicillin va cefotaxime
dai véi cac chling bién déi gen 2 vi tri (BLNAR).

KET QUA MIC CUA MIC CUA
CHONG| PHAN TiCH AMPICILLIN CEFOTAXIME
GEN (mcg/ml) (mcg/ml)
1 BLNAR >12,5 > 1,56
2 BLNAR 12,5 > 1,56
3 BLNAR >12,5 1,56
4 BLNAR 1,56 0,8
5 BLNAR 6,25 0,4
6 BLNAR 1,56 0,4
7 BLNAR 1,56 0,4
8 BLNAR 1,56 0,2

Béang 6: MIC clia mot s6 khang sinh va
két qua phan tich gen déi véi cac ching H.
influenzae sinh B-lactamase.

2 BLP 12,5 08 <0,025
BLP +

3 dotbién | >12,5 1,56 0,05
1 vi tri

4 BLP > 12,5 6,25 0,1

Béang 7: Két qua phan tich gen cla cac
chiing khong sinh B-lactamase va nhay cam
vGi ampicillin.

KETQUA | Mic cUA MmiC CUA MIC CUA
CHUNG| PHAN TiCH | AMPICILLIN | AMOXICILLIN/C | CEFOTAX
GEN (MCG/ML) LAVULANIC IME
AXIT (mcg/ml) | (mcg/ml)
1 BLP 3,13 0,4 <0,025

MIC CUA KET QUA PHAN TiCH GEN | SO CHUNG
AMPICILLIN n=17)
(mcg/ml) Dot bién 1vi | Khéng dot
tri(n=3) bién (n = 14)

0,8 3 0 3

0,4 0 6 6

0,2 0 8 8

BAN LUAN

Lan dau tién chlang H. influenzae khang
ampicillin dugc phat hién ¢ My vao nam 1974,
véi kha nang san xuét ra p-lactamase TEM-1
hay ROB-1 [8]. Tai Viét Nam, mot sé nghién
clu cling céng bd, nhung ty |1& khang khang
sinh cta Hi dang gia tang rat cao [1]. Ty lé
phan lap clia chiing BLP trong nghién ciu
cla chung t6i 1a 11,1%, thdp hon trong mot
s nghién ciu truc day, trong khi do, ty 1&
khang khang sinh chung van & mic cao
(52,8%).

Nghién clu nay phat hién dudc 41,7%
s6 ching khang lai ampicillin nhung khong
sinh B-lactamase (BLNAR). Theo cac sd liéu
nghién cu trudc, ching BLNAR dau tién
dugc phéat hién vao nam 1980 & My [8].
Trong nhitng ndm gan day, mét s6 nghién
cliu 6 Canada va Nhat Ban cho thay: tan
suédt cac ching nay dang tang rat nhanh
[2, 5]. K&t qua cla chang t6i phu hdp véi
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nhiing nghién clu gan day vé su gia tang
clia cac ching BLNAR.

Theo mét sé tac gia, cac ching BLNAR
¢ kha nang khang khang sinh 1a do ching
c6 bién ddi gen ma héa mot protein goi 1a
BPB-3 & thanh t& bao cla VK, lam thay déi
cdu trac cha phan t& PBP-3, do d6 lam
gidm luc hap dan cla khang sinh véi VK.
Vi vay, khang sinh khong c6 tac dung diét
khuén [3]. Trong nhiing nghién cdu d6, da
xac dinh duoc vi tri dét bién clia gen, dong
thdi cling thay mic d6 bién ddi gen sé anh
hudng t6i mic do khang thudc cla VK dé.
Nhimg chiing c6 dot bién gen & 2 vi tri, kha
nang khang ampicillin cao hon va con cé
kha nang khang nhiéu loai khang sinh khéc,
tham chi ca nhiing khang sinh thudc thé hé
md&i nhu cephalosporin thé hé th( Ill. Trong
nghién cGu nay, chung t6i phat hién dugc co
ché& khang thuéc mdéi clia 15 chiing BLNAR
déu c6 bién déi gen, trong do6, 7 chling bién
ddi gen & 1 vi tri va 8 chlng bién ddi gen &
2 vi tri. So sanh mdc d6 khang ampicillin
cla cac chiing dot bién gen & 1 vi tri va 6 2
vi tri, chlng t6i thay: cac chiing dét bién & 2
vi tri c6 d6 khang ampicillin cao hon. Khéng
nhimng thé&, MIC cla khang sinh thé hé méi
hon nhu: cefotaxime va ceftriaxone déu cao
hon nhém chi dot bién gen & 1 vi tri.

Ngoai cac chling khang ampicillin do
sinh B-lactamase va khang ampicillin do
bién déi gen ma hdéa PBP-3, nhiéu nghién
clru trudc day con chi ra rang c6 moét ty 1é
nhd chdng sinh B-lactamase, nhung lai

khang véi amoxicillin/axit clavulanic. Nhiing
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chiing nay cung lic s hitu 2 co ché khang
thudc la sinh B-lactamase va déng thdi bién
ddi gen ma héa PBP-3. Nghién cu nay
phan nao minh chiing dudc diéu nay khi
phat hién 1 trong 4 chiing sinh B-lactamase
két hap co bién ddi gen & 1 vi tri. Déng thai,
phuong phap do MIC ciling cho két qua phu
hop khi chiing nay khang ca ampicillin va
amoxicillin/axit clavulanic.

Ngoai ra, ching t6i con thdy trong s6 17
chdng khong sinh B-lactamase va MIC cua
ampicillin d&i v6i ching déu < 1,56 mcg/ml,
3 chlng c6 bién ddi gen G 1 vi tri. Diéu nay
c6 thé ly giai: nhitng chiing nay da khang
ampicillin, nhung do han ché trong phuong
phap do MIC nén két qua chua ding va bd
s6t khi danh gia miic d6 khang khang sinh
clia ching. Vi vay, c6 thé hiéu ky thuat PCR
phét hién bién di gen ma hoéa PBP-3 rat ¢
y nghia trong chan doan khang thuéc cla
VK Hi, do dé tin cdy va do chinh xac cao.

KET LUAN

Nghién clu nay cho thdy: ty 1& chilng
Hi khang thudc rat cao, trong d6, da sé
¢ co ché khang thuéc méi ma khong sinh
B-lactamase.

Ky thuat PCR phat hién cac chiing khang
khang sinh ma khong sinh p-lactamase déu
c6 bién d6i gen ma héa PBP-3 & 1 hoac 2 vi
tri. M{c d6 bién déi gen ma hoéa PBP-3 c6
lién quan t6i mic do khang khang sinh clia VK.
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Céc chling khang thudc theo co ché mdi,
khong chi khang don khang sinh, ma con
khang nhiéu khang sinh, bao gébm ca khang
sinh thé hé m&i nhu khang sinh thuéc nhém
cephalosporin thé hé th{ Il
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