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TOM TAT

Muc tiéu: Nghién ctu nay nhdm muc tiéu xdc dinh cdc type huyét thanh, tdn sudt mang gen
erm(B) va mef(A) & cdc ching phé cdu khdng khdng sinh macrolide thu thdp tir tré dudi 5 tudi
bi viém phéi tai Nghé An.

Phuong phdp: Nghién ciu mé ta cdt ngang trén 126 ching phé cdu trong thdi gian tir
thdng 11/2019 dén thdng 12/2021.

Két qua: Tdm type huyét thanh 6A/B, 9V, 11A, 14, 15A, 19F, 19A, va 23F da duoc xdc dinh tai
Nghé An, trong do type huyét thanh 19A chiém ty Ié khd cao. Su’ c6 mdt cta cdc gen erm(B) va
mef(A) duoc xdc dinh bdng cdc phan ting PCR, tdn sudt mang gen erm(B) va mef(A) lan luot la
92,1% va 57,9%. Tan sudt mang it nhdt mét trong hai gen nay la 95,3% va tan sudt mang dong
thoi hai gen la 54,8%. C6 6 chling khdng khdng sinh macrolide khéng mang gen nao trong s6 2
gen erm(B) va mef(A), chiém 4,8%.

Két lu@n: Tdm type huyét thanh khdc nhau cia phé cdu da duoc xdc dinh tai Nghé An. 19F,
23F va 19A la phé bién nhdt. Type huyét thanh 19A véi ty Ié nhiém cao la mét ddc diém can duoc
chay. Tdn sudt mang cdc gen erm(B) va mef(A) lan lugt la 92,1 va 57,9%.

Turkhéa: Type huyétthanh, erm(B), khdng thuéc, macrolide, mef(A), Streptococcus pneumoniae

SEROTYPE DISTRIBUTION AND FREQUENCY OF ERM(B) AND MEF(A) GENES
IN MACROLIDE-RESISTANT STREPTOCOCCUS PNEUMONIAE STRAINS COLLECTED
FROM CHILDREN UNDER 5 YEARS OLD WITH PNEUMONIA IN NGHE AN
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Objective: This study aims to determine the serotypes and frequency of carrying erm(B)

and mef(A) genes in macrolide antibiotic-resistant pneumococcal strains collected from
children under 5 years old with pneumonia in Nghe An.

Methods: It was a descriptive cross-sectional study on 126 pneumococcal strains from

November 2019 to December 2021.

Results: Eight serotypes 6A/B, 9V, 11A, 14, 15A, 19F, 19A, and 23F were identified in

Nghe An, of which serotype 19A accounts for a high proportion. The presence of erm(B)

and mef(A) genes was determined by PCR reactions, the frequency of carrying erm(B) and
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mef(A) genes was 92.1% and 57.9%, respectively. The frequency of carrying at least one of
these two genes is 95.3% and the frequency of carrying two genes simultaneously is 54.8%.
There are 6 macrolide antibiotic-resistant strains that do not carry any of the erm(B) and

mef(A) genes, accounting for 4.8%.

Conclusion: Eight different serotypes of pneumococcus were identified in Nghe An. 19F,
23F and 19A are the most common. Serotype 19A with its high infection rate is a feature
that needs attention. The frequency of carrying the erm(B) and mef(A) genes is 92.1 and

57.9%, respectively.

Keywords: serotype, erm(B), drug resistance, macrolide, mef(A), Streptococcus

pneumoniae

I. DAT VAN DE

Streptococcus pneumoniae (S. pneumoniae,
pneumococcus) hay phé cau la nguyén nhan gay
ra bénh viém phéi phé cau. Pay la mot vi khuan
gram duong, ky khi va la mét mam bénh quan
trong gay ra viém phéi cong déng, viém xoang,
viém tai gifa cling nhu cac nhiém trung xam lan
nhu viém mang nao, nhiém khuan huyét véi ty
[& m3c va tl vong cao & tré em dudi 5 tudi. Theo
udc tinh ctia Wahl va CS (2018), cac bénh do phé
cau gdy tirvong cho khoang 317.300 tré em dudi
5 tudi mbi nam, xay ra chl yéu & cac nudc co
thu nhap théap. Hién tai, dua trén cdu tric khang
nguyén polysaccharide trén mang té bao, phé
cau dugc chia ra thanh 90 type huyét thanh khac
nhau [1]. Cac polysaccharide trén mang té bao
la yéu t6 doc luc quan trong clia S. pneumoniae
va trong sO cac type huyét thanh cla phé cau,
cac type huyét thanh tir 6A-6D la nguyén nhan
phé bién nhat gay ra cac bénh do phé cau trén
toan cau. Cac nghién ctu dich té trén khap thé
gisi da chi ra rang, phan b6 cla cac type huyét
thanh cGia phé cau thay déi theo dé tudi va khu
vuc dia ly.

Vao nhiing nam 80-90 clia thé ky trudc, tinh
trang khang penicilin & phé cau tré nén rat phd
bién nén cac khang sinh nhém macrolide da
duagc lua chon st dung thay thé. Tuy nhién, chinh
viéc st dung cac khang sinh macrolide mot cach
rong rai dan téi tinh trang khang khang sinh
macrolide lan réng & vi khudn nay. Tinh trang
khang thudc cta phé cau ngay cang gia tang,
nhat 13 & chau A, khién cho viéc sit dung khang
sinh theo kinh nghiém tré nén it hiéu qua. O Viét

Nam, ty 1& khang khang sinh nhém macrolide
& phé cau kha cao (trén 75%) [2] va moét s6 gen
nhu erm(A), erm(B), mef(A) va msr(D) da duoc
khado sat, phan tich & cac chiing phé cau gay
bénh [3,4]. Nghién cru nay nham muc tiéu xac
dinh cac type huyét thanh va tan suat mang gen
erm(B) va mef(A) & cac ching phé cau khang
khang sinh macrolide thu thap tu tré dugi 5 tudi
bi viém phéi tai Nghé An

Il. PHUONG PHAP NGHIEN CcUU

2.1. Phdn ldp va dinh danh vi khudn S.
pneumoniae

Téng s6 126 chiing phé cau dugc phan lap tu
cac mau dich ty hiu cla tré em bi viém phdi co
dé tudi tir 2 dén 59 thang tai Bénh vién San Nhi
Nghé An trong thai gian tu thang 11 nam 2019
dén thang 3 ndam 2021. Cac mau dich ty hau cla
mdi bénh nhan dugc 1dy bdi cac diéu duéng va
dugc chuyén tGi phong xét nghiém vi sinh trong
vong 2 gid dé phan Iap vi khuan S. pneumoniae.
Tat ca cdc mau bénh pham dugc i & 37°C trén dia
thach chia 5% mdu cliu (Himedia, India) trong
diéu kién c6 5% CO, trong thai gian 18-24 gic.
Nhimg mau khéng moc khuan lac sau 24 gig tiép
tucdugctheo doithém 24 gid. Néu tiép tuckhong
moc khuan lac thi két luan |a &m tinh. Nhirng mau
moc khuan lac nghi ng& sé dugc dem dinh danh
bang hinh thai hoc (nhuém gram, tht nghiém
tan mau, va test nhay cdm vai optochin), bang
hé théng VITEK® 2 Compact (bioMérieux, North
Carolina 27712, USA) theo huéng dan cla nha
san xuat va bang PCR véi moéi dac hiéu theo nhu
mot nghién ctu trudce. Tat ca cac chdng sau dinh
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danh dugc bao quan & -80°C trong méi trudng
chua trypticase soy broth (Merck, Germany), 20%
glycerol (Merck, Germany) and 10% huyét thanh
ngua cho tai khi tiép tuc cac phan tich tiép theo.

2.2. Xdc dinh cdc type huyét thanh cia phé cau

DNA téng s6 cla phé cau dugc tach
chiét tr khuan lac sau nuéi cdy bang boét kit
G-spin™ Genomic DNA Extraction Kit (iNtRON
Biotechnology, Korea) theo hudng dan clia nha
san xuat. Tat ca cac chung dugc giam dinh chac
chédn la phé cau bang phan tng PCR véi cap
moi dac hiéu cpsA-F (5-GCA GTA CAG CAGTTT
GTT GGA CTG ACC-3') va cpsA-R (5'-GAATATTTT
CAT TAT CAG TCC CAG TC-3') (Integrated DNA
Technologies, USA) khuéch dai gen dich cpsA
(1). Sau dé, type huyét thanh cla phé cau duoc
xac dinh bang cac phan ting PCR da moi (mPCR)
st dung 21 cap moi dac hiéu cho 21 type huyét
thanh phd bién nhat nhu mé ta trong cac nghién
clu trudc [1].

2.3. Xdc dinh tinh trang khdng thuéc

Cac chung vi khudn dugc xac dinh muc
dd nhay cdm véi cac khang sinh, trong dé cé
cac khang sinh azithromycin, clarithromycin,
erythromycin thuéc nhém macrolide bang hé
théng VITEK® 2 Compact theo hudéng dan cla
nha san xuat. Théng qua néng d6 Uc ché toi
thiéu (MIC), cac ching phé cau dugc phan loai
nhay, trung gian, khang véi cidc khang sinh
dua theo tai lieu M100 cta Vién Kiém chudn
lam sang va Xét nghiém Hoa Ky nam 2020 [6].
Chung S. pneumoniae ATCC 49619 dugc st dung
lam chiing chuan tham chiéu. Cac ching dugc
khang dinh la phé cau va khang véi it nhat mét
trong 3 khang sinh azithromycin, clarithromycin,
erythromycin sé dugc dua vao xac dinh tan suat
c6 mat clia cac gen erm(B) va mef(A).

2.4. Giai trinh tu'gen 16S

St dung 2 moi 27F (5'-AGA GTT TGA TCC TGG
CTC AG-3) and 1492R (5-GGTTAC CTT GTT ACG
ACTT-3'), d€ khuéch dai gen 16S cia phé cau (5).
San pham PCR vai 2 m6i nay ctia 22 chdng khac
nhau dugc gui t&i Cong ty Apical Scientific Sdn.
Bhd (Selangor, Malaysia) d€ tinh sach va giai trinh
tu. Trinh tu thu dugc clia 2 chiéu dugc ghép cap
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va so sanh véi ngan hang gen dé giam dinh mot
lan nlta la phé cau. Trinh tu clia 22 chiing nay da
dugc gtii, dang ky va cap ma s6 trén genbank tu
MW672550 dén MW672562 va tir MZ007491 dén
MZ007499.

2.5. Xdc dinh tdn sudt mang gen erm(B) va
mef(A) & phé cau

Cac phan tng PCR dugc st dung dé xac dinh
tan suat mang gen erm(B) va mef(A) & cac ching
phé cau khang khang sinh macrolide. Cu thé, su
c6 mat ctia gen erm(B) & cac chling phé cau dugc
xac dinh bang cap moi ermB-F (5'-TGG TAT TCC
AAA TGC GTA ATG-3') va ermB-R (5'-CTG TGG TAT
GGC GGG TAA GT-3) cho san pham ¢ kich thudc
745 bp. Chu trinh nhiét cta phdn Ung PCR nhu
sau: mot chu ky 95°C trong 5 phut; tiép theo la
35 chu ky, méi chu ky gém 3 budc 94°C trong 45
giay, 61°C trong 45 giay va 72°C trong 90 giay;
cudi cung la 1 chu ky 72°C trong 10 phut. Su cé
mat cla gen mef(A) dugc xac dinh bang cap moi
mef(A)-F (5'-AGT ATC ATT AAT CAC TAG TGC-3')
va mef(A)-R (5'-TTC TTC TGG TAC TAA AAG TTG-
3’) cho san pham kich thudc 348 bp. Chu trinh
nhiét cta phan ung PCR nhu sau: mét chu ky
95°C trong 5 phut; tiép theo la 35 chu ky, mbi chu
ky gém 3 buéc 94°C trong 30 giay, 50°C trong 30
giay va 72°C trong 30 gidy; cuéi cung la 1 chu ky
72°C trong 10 phut.

2.6. Phdn tich sé liéu

Cac s6 lieu nghién clu dugc nhap liéu va
phan tich bang phan mém théng ké IBM SPSS
20.0 dugc phat trién bai IBM Corp. (Armonk, NY,
USA). Cac test kiém dinh Chi-squared va Fisher’s
exact dugc thuc hién dé kiém tra muc y nghia
clia cac dt liéu. Gia tri p nho hon 0,05 dugc nghi
t&i la c6 y nghia thong ké. Trinh ty gen 16S cla
cac chiing phé cau dugc so sanh véi cac trinh tu
tham chiéu trén ngan hang gen s&r dung cong cu
BLAST (http://blast.ncbi.nlm.nih.gov/Blast.cgi).
2.7.Dao dirc trong nghién ciru

Quy trinh nghién ctu dugc chap thuan bai
Hoi dong y dic ctia Vién Sét rét — Ky sinh triing va
Co6n trung Trung uong vao thang 3 nam 2018 tai
quyét dinh s6 225/QD-VSR. Ngoai ra, nghién ctu
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nay dugc thuc hién dua trén cac nguyén tac clia
tuyén b6 Helsinki vé dao duic trong nghién ctu.

Ill. KET QUA NGHIEN CcUU

3.1. Type huyét thanh

Toan b 126 ching phé cau c6 két qua nudi
cdy duong tinh déu cho két qua PCR c6 mang
cpsA. 22 trinh tu gen 16S cla cadc ching khac
nhau da dugc dang ky va cdp ma so trén ngan
hang gen tU MW672550 dén MW672562 va tu
MZ007491 dén MZ007499.

serotype 14,
1 clmg, 0,80%

non-typeable,
2 chung, 1,59

serotype T1A,
2 chung, 1,59%
serotype 9V, 'I
4 ching, 3.17% Y .

serotype 154,
3chumg, 2.38%

serotype G AL
4 chuing, 3.1

serotvpe 19A,
12 chnng, 9,52%

serofvpe 23F,
13 chwing, 10,32% _~

\_serotypel 9F,
85 ching, 67 46%:

Hinh 1. Phéan b6 cac ki€u gen ctia phé cau

Bang 5 phan (ng PCR da moi, trong s6 126
ching S. pneumoniae, 124 (98,41%) ching da
xac dinh dugc type huyét thanh véi 8 type
huyét thanh khac nhau da dugc xac dinh va
moi bénh nhan chi nhiém 1 type huyét thanh.
Con lai 2 chiing khéng thé xac dinh dugc type
huyét thanh chiém 1,59%. Type huyét thanh phé
bién nhat la 19F (90 chling; 67,46%), ti€p theo la
23F (15 chuiing; 10,32%), 19A (12 strains; 9,52%),
6A/B (4 ching; 3,17%), 15A (4 ching; 2,38%), 9V
(4 ching; 3,17%), 11A (2 chling; 1,59%) va 14 (1
chiing, 0,80%). Phan bo type huyét thanh cla
phé cau dugc trinh bay trong Hinh 1.

100% cac ching phé cau trong nghién
ctu nay khang doéng thoi 2 loai khéng sinh
Azithromycin va clarithromycin. Déi véi khang
sinh erythromycin, 99,2% cac chiing (125 chlng)
xuat hién khang, chi 0,8% (1 chdng) nhay cam
(Hinh 2)

100 -

90 -

80 - u Nhay

100%

70 B Trung gian

60

Azithromycin Clarithromycin Erythromycin

Hinh 2. Két qua xac dinh tinh trang
khang thuéc nhém macrolide

3.2. Tdn sudt mang gen erm(B) va mef(A)

Bang 1. Tan suat mang gen erm(B) va mef(A)
cla cac chiing phé cau khang khang sinh nhém
macrolide (n=126).

Kiéu mang gen Séluong Ty lé (%)

Mang erm(B) 116 92,1
Mang mef(A) 73 57.9
Mang dbng thai 2 gen erm(B) va 69 54,8
mef(A)

Mang gen erm(B), khdbng mang gen 47 373
mef(A)

Mang gen mef(A), khong mang 4 3,2
gen erm(B)

Khong mang cad 2 gen erm(B) va 6 4.8
mef(A)

Tan suat mang gen erm(B) va mef(A) cla cac
chiing phé cau khang khang sinh macrolide lan
luot 1a 92,1 va 57,9%. Tan suat mang déng thdi 2
gen nay la 54,8% va khéng mang gen nao trong
2 gen nay la 4,8%.

Hinh 3. Minh hoa két qua chay PCR phat hién
gen erm(B) & phé cau.
Trong hinh 3, giéng 1 va 3: ching phé cau
khong mang gen erm(B); giéng 2, 4, 6-9: chiing
phé cau mang gen erm(B); giéng 5: thang ADN
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chuan 100-1500 bp; giéng 10: ching duacng;
giéng 11: chiing am.

Hinh 4. Minh hoa két qua chay PCR phat hién
gen mef(A) & phé cau.

Trong hinh 4, giéng 1 va 2: ching phé cau
mang gen mef(A); giéng 3: thang ADN chuén
100-1500 bp; giéng 4-7: ching phé cau khong
mang gen mef(A); giéng 8: chiing duong; giéng
9: chiing am.

IV. BAN LUAN

Trong nghién ctiu clia chung t6i, tai Nghé An
8 type huyét thanh 6A/B, 9V, 11A, 14, 15A, 19F,
19A, va 23F da dugc phat hién & tré dudgi 5 tudi
chua dugc tiém vac xin. Dang luu y 1a type huyét
thanh 19A chiém ty Ié kha cao. Phan bé type
huyét thanh trong nghién ctru nay tuong ty nhu
cac nghién ctu trudc tai mién Nam Viét Nam,
cac quéc gia trong khu vuc Asean va Dai Loan
[7-9]. Cac type huyét thanh 6B, 23F va 19F phé
bién nhat & tré em tai Nhat Ban, trong khi cac
type huyét thanh 1, 5, 6ABC, va 19F lai chiém uu
thé tai Hy Lap [10,11]. Két qua tU cac nghién ctu
khac nhau chi ra rang, phan bé cac type huyét
thanh cla phé cau thay d6i phu thudc vao quan
thé, khu vuc dia ly va thai gian nghién ctu. Do
vay, can thém cac nghién ctu dé xac dinh phan
b6 cac type huyét thanh & cac khu vuc dia ly
khac nhau dé cung cdp cac théng tin can thiét
cho viéc phat trién vac xin phu hogp tai Viét Nam.

Tan suat mang gen erm(B) va mef(A) clia cac
ching phé cau khang khang sinh macrolide
tuong Ung la 92,1% va 57,9%. Tat ca cac ching
mang gen erm(B) va/hoac mef(A) déu khang it
nhat mot trong sé cac khang sinh azithromycin,
clarithromycin va erythromycin. Tan suat mang it
nhat mét gen va mang dong thai 2 gen erm(B)
va mef(A) & cac chiing phé cau khang khang sinh
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macrolide trong nghién ctu nay kha cao (95,2%
va 54,8%).

Co6 6 chung khang khang sinh macrolide &
nghién ctru nay khdong mang gen nao trong so 2
gen erm(B) va mef(A), chiém 4,8%. Nhu da dé cap
& trén, c6 nhiéu gen khac nhau tham gia vao co
ché khang khang sinh nhém macrolide ctia phé
cau nhu cac gen thuéc ho erm la erm(A), erm(B),
erm(C), erm(E) ndm trén plasmid cta vi khuéan
va cac gen thudc ho mef va msr tao ra cac kénh
bom thuéc ra khéi vi khuan. Do vay, 6 ching
khéng mang ca 2 gen erm(B) va mef(A) rat c6 thé
sé& mang mét hodc nhiéu gen khac trong sé cac
gen erm(A), erm(C), erm(E) hodc mef va msr. Do
dd, ma rong nghién ctu xac dinh sy cd mat cla
cac gen khac la rat can thiét dé lam sang té co
ché khang khang sinh macrolide & phé cau.

Dir liéu vé cac gen lién quan dén khang thudc
macrolide cung vai dir liéu khang thuéc la cén cu
quan trong dé lua chon khang sinh phu hgp su
dung trong thuc hanh lam sang diéu tri bénh do
phé cau. Tuy nhién tai Viét Nam, van dé nay chua
thuc su dugc quan tam nén dit liéu con rat khiém
tén. Vi vay, can c6 thém nhimng nghién ctu khac
trén quy mé réng han vé tinh trang khang thudc,
tan suat mang cac gen lién quan dén khang
thubc cla phé cau dé c6 thém co s& dua ra cac
khuyén cao st dung khéng sinh macrolide trén
Iam sang mét cach phu hop, hiéu qua.

V. KET LUAN

Tam type huyét thanh khac nhu cta phé cau
da dugc xac dinh tai Nghé An. Trong dé, 19F, 23F
va 19A 1a phé bién nhat. Type huyét thanh 19A
vdi ty 1& nhiém cao la mét dac diém can dugc cha
y.

Tan suat mang cac gen erm(B) va mef(A) lan
luot la 92,1 va 57,9%, tan suat mang it nhat 1
trong 2 gen la 95,3% va mang dong thaoi 2 gen
la 54,8%.
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