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TAC NHAN VI SINH VAT GAY NHIEM TRUNG HO HAP
TRONG THO1 BAI MGI VA PHUONG PHAP CHAN DOAN
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TOM TAT

Tdc nhdn vi sinh vét gdy nhiém tring dudng hé hdp, tur virus (Sars-CoV2, Adeno, ciim, hop
bao hé hdp) hay tdc nhdn vi khudn (Haemophilus influenzae, Streptococus pneumoniae) déu
6 ddc diém riéng biét, quyét dinh kha néng gdy bénh cia tdc nhan véi co thé,

Strdung phuong phdp truyén théng (soi kinh, nuéi cdy, mién dich) va phuong phdp phén ti

dé xdc dinh cdc logi tdc nhdn gdy bénh.
Tarkhéa: tdc nhdn, phuong phdp.

MICROBIAL PATHOGEN CAUSING RESPIRATORY INFECTIONS
IN MODERN TIMES AND DIAGNOSTIC METHODS
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Microbial pathogens causing respiratory infections, such as viruses (SARS-CoV2, Adeno,
Influenza, Respiratory syncytial virus) or bacterial pathogens (Haemophilus influenzae,
Streptococcus pneumoniae), all have unique characteristics that determine the pathogenicity.

Using traditional method (microscopy, culture, immunology) and molecular method to

identify pathogens.
Keywords: pathogen, method

I. TAC NHAN VI SINH VAT GAY NHIEM TRUNG
HO HAP THOI KY MGI

Su thay d8i va thich nghi nhanh chéng cta vi
sinh vat tao diéu kién thuan lgi cho vi sinh vat
vuot qua hang rao bdo vé cla ca thé trd thanh
tac nhan gay bénh. Ngay nay, du lich toan cau
két n6i nhanh chéng, tang trudng dan s, do thi
héa, diéu kién séng déng duc, chat choi, pha
riing, da lam thay déi méi trudng séng clia déng
vat mang mam bénh, tao diéu kién thuan loi day
nhanh t6c d6 lay truyén cuda vi sinh vat dac biét la
vi sinh vat lay truyén theo duong hé hap. Viéc s
dung khéang sinh khéng dung, khong kiém soat
& ngudi, trong chan nuédi lam ddy nhanh su phat
trién cda tinh trang vi khuan khang thudéc.

Muc d6 nghiém trong clia bénh nhiém triing
phu thudc vao doc luc clia vi sinh vat va cac yéu
t6 lién quan dén bénh nhan nhu tudi, stc dé
khang, cac bénh ly tiém an.

1.1. Cdc virus gdy nhiém trang dudng hé hdp
1.1.1. Virus Sar-CoV-2

Toan thé gigi vira chiing kién lan song bung
phat dai dich COVID-19 do virus Sars-CoV-2 xay
ra trén toan cau, anh hudng nghiém trong dén
suic khoé va tinh mang con ngudi. Sars-CoV-2 la
virus RNA sgi daon, cé vo, thudc ho Coronaviridae.
Ho nay bao gém cac loai virus c6 kha nang lay
nhiém trén nhiéu loai gia cam va déng vat c6 va
nhu Mers-CoV va Sars-CoV.
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Sars-CoV-2 khixam nhap vao dudng ho hap, st dung protein S bam vao thu thé ACE2 (angiotensin
converting enzyme 2) dé€ xam nhap vao té bao biéu mé hé hap. Sau khi hgp nhat mang virus va mang
bao tuong cla té bao biéu mo, RNA cua virus thuc hién qua trinh truyén dat théng tin cho té bao
cht (nhan Ién, dich ma) dé téng hop cac thanh phan cho virus, sau dé virus thoat ra khoi té€ bao chu.
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Hinh 1.Vong ddi cla virus Sars-CoV-2
E: Protein v@; M: protein mang; N: Nucleocapsid

1.1.2. Adenovirus

Adenovirus lan dau tién dugc phan lap ti moé
hach, c6 thé gay nhiéu bénh canh nhiém trung
khac nhau: nhiém trung ho hap, tiéu chay, viém
két mac. Adenovirus la virus DNA sgi d6i, khéng
¢ vd, gébm 6 nhom (A - G) véi hon 100 serotype
dugc xac dinh, trong d6 cé 49 serotype gay bénh
& ngudi. Adenovirus gay nhiém trung hé hap &
ca tré em va ngudi Ién, thuong gap nhém B, C
va E.

Bang 1. Nhiém trung hé hap véi cac serotype
clia Adenovirus thuong gap

Loai nhiém truing Serotypes
Nhiém trung dudng hé hap trén 1,2,3,5,7
Nhiém trung dudng hé hap duéi 3,4,7,14,21,35
Sét, viém hong va két mac 2,3,4,7,14
Viém két - giac mac 3,8,19,37

1.1.3. Influenza virus (virus cim)

Virus cim chia lam 4 nhém: A, B, C va D. Virus
cum A va B gay dich theo mua & nguoi (dugc goi
la cim mua). Virus cim A la loai virus cim duy
nhat c6 thé gay ra dai dich cim. Pai dich ciim ¢6

Nguén: Stephany Beyerstedt va céng su, ndm 2021

thé xay ra khi mét loai virus cim méi xuat hién
lay nhiém cho ngudi, c6 kha nang lay lan gitia
ngudi vGi ngudi va ngudi khong c6 hodc co rat
it mién dich chéng lai loai virus nay. Nhiém virus
cum C thudng gay bénh nhe. Virus cim D cha
yéu anh hudng dén gia suc va lay lan sang cac
dong vat khac nhung chua cé bang ching lay
sang ngudi.

Virus cim A dugc chia thanh cac subtypes
dua trén hai loai protein bé mat virus:
hemagglutinin (H) va neuraminidase (N).
Hién c6 18 subtypes hemagglutinin (H1 dén
H18) va 11 subtypes neuraminidase (N1 dén
N11). Trong khi da xac dinh c6 hon 130 t6 hop
subtypes cim A trong ty nhién, ch( yéu tir cac
loai chim hoang da, c6 kha nang c6 nhiéu t6
hgp subtypes ciim A do xu hudng virus “tai té
hgp”. Su tai t6 hop c6é thé xdy ra khi hai loai
virus cm lay nhiém cuing luc vao vat chi va co
su trao ddi théng tin di truyén.

Hién nay cac subtypes virus cum A thudng
luu hanh & ngusi bao gom A(H1N1) va A(H3N2).
Nhiém cum gia cam virus cim A (H5N1) & ngudi
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thuong nghiém trong, c6 kha nang tac déng
nguy hiém dén stc khoe cong déng.
1.1.4. Respiratory syncytial virus (Virus hop bao hé hdp)
RSV la virus RNA, c6 vd. RSV su dung
Glycoprotein (G) bam vao té bao chl va Fusion
Protein (F) hda mang té bao chu dé xam nhap
vao té€ bao biéu mé. Dua su khac nhau cla
glycoprotein, chia 2 nhém: RSV-A va RSV-B.

Large
Polymerase Fusion Protein (F)
Protein (L) .
Small Hydrophobic
Protein (SH)
Nt Phasphoprotein (P)
Protein (M) Lipid Bilayer
Nucleoprotein (N)
Attachment

Glycoprotein (G)

Hinh 2. C4u trac virus hop bao hé hap
Nguén: Loonibha Shrestha, ndm 2022

Fusion Protein cta virus c6 tac dung két hgp
cac té€ bao nhiém va khéng nhiém virus dé tao
thanh hgp bao (moét té€ bao cé nhiéu nhan) vi
vay RSV dugc goi virus hgp bao ho hap. RSV xam
nhap vao té bao biéu mé clia dudng ho hap, lay
lan xuéng dudng hé hap dudi, nai virus nhan lén
hiéu qué hon. Té bao biéu mé pha huy, lam tang
su tich tu trong long 6ng dan khi, gép phan gay
tadc nghén duong thé.

RSV la can nguyén virus quan trong nhat gay
nhiém trung dudng hé hap duéi cap tinh & tré so
sinh va tré nho trén toan thé gidi. Vao nam dau
dai, 70% tré em da bi nhiém RSV va gan 100% tré
bi nhiém trudc 2 tuéi.

1.2. Cdcvi khudn gdy nhiém triing duéng hé hép
1.2.1. Vi khudn Haemophilus influenzae

Cau truc khuan, Gram am, da hinh thai, cu tru
binh thudng & dudng ho hap

Haemophilus influenzae (H. influenzae) dugc
chia lam 2 loai, khéng cé vé (khéng dinh type) va
H. influenzae c6 vo.

H. influenzae c6 vo6 dugc phan thanh 6
serotype (a -f), cé tinh khang nguyén khac nhau.
H. influenzae type b (Hib) c6 vé polysaccharide
polyribosyl ribitol phosphate (PRP) la yéu t6
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déc luc chinh ctia vi khuan. Vé bao vé vi khuan
khéi hién tugng thuc bao va tao diéu kién cho vi
khudn xam nhap vao mau va dich néo tay.

H. influenzae c6 kha nang khang khang sinh
bdang co ché sinh enzym B-lactamase (khang
ampicillin va amoxicillin). Mét s6 chiing mac
du khoéng c6 enzym B-lactamase, nhung thay
déi cdu tric van chuyén khang sinh nén co6 kha
nang khang mét s6 khang sinh nhu ampicillin-
sulbactam, amoxicillin-clavulanic, cefuroxime,
piperacillin-tazobactam.

1.2.2. Vi khudn Streptococcus pneumoniae

Streptococcus pneumoniae (S. pneumoniae) la
cau khudan, Gram duang, xép déi hinh ngon nén.

Poc luc cha vi khudn 1a vé polysaccharide,
giup vi khuan trén khéi hang rao bao vé cla
o thé. V4 vi khuan mang dién tich am gidp vi
khudn tranh mac ket trong chat nhay dudng ho
hap, ti€p can va bam vao té€ bao biéu mé dudng
hé hap.

Poc luc vi khudn 1a protein bé mat nhu
hyaluronate lyase, tang cuong kha nang bam ctia
vi khudn va tao mang sinh hoc (biofilm) dé nhiéu
vi sinh vat c6 thé bam vao, nhan [én va phat trién.

Il. CAC PHUONG PHAP CHAN POAN TAC
NHAN VI SINH VAT

Cac vi sinh vat s6ng cong sinh tai dudng ho
hdp bao vé dudng hé hdp bang co ché canh
tranh thu thé (receptor) véi vi khuan gay bénh.
Tuy nhién khi gap diéu kién thuan Igi nhu stic dé
khang bi suy giam, ton thuong biéu mé dudng
hé hap, cac vi khuan séng hoi sinh c6 thé trd
thanh tdc nhan gay bénh.

Hién nay, khai niém phdi khoé manh khéng
phai la co quan vo trung dang dinh hinh lai cach
phién gidi két qua chan doan vi sinh vat trong
phong xét nghiém.

Phat hién tac nhan gay bénh dudng hé hap
phu thudc vao loai mau, chat lugng mau, thoi
diém 1ay mau sau khi xuat hién céc triéu ching
lam sang, cing nhu van chuyén va bdo quan
mau trudc khi xét nghiém. Mau bénh pham nén
dugc thu thap cang sém cang tot trong giai doan
cap tinh cia nhiém trung, tét nhat la trudc khi s
dung khang sinh hoac khang virus.
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Ngay nay, ngoai st dung phuong phap truyén
thong (soi kinh, nuoi cdy va dinh danh, mién
dich) d€ xac dinh tac nhan nhiém trung dudng
hé hap thi phuong phap phan ti gép phan phat
hién cac tdc nhan ma ky thuat truyén théng khé
phat hién (virus, vi khudn khé nui cay).

Mébi phuong phap xét nghiém déu c6 diém
manh, nhung cling cé nhiing diém han ché
trong xac dinh vi sinh vat gay bénh.

2.1. Soi kinh hién vi

La budc dau tién cda qua trinh nudi cdy, cung
cdp théng tin vé chat luong mau bénh pham,
thong qua danh gia s6 lugng té bao biéu mé va
bach ciu da nhan trong tiéu ban nhuém Gram.
C6 thé cung cap thong tin sém vé can nguyén
gdy nhiém trung.

Tiéu chuan mau bénh pham dudng hé hap
dugc chap nhan dé nudi cdy, khi sé lugng té bao
biéu mé duéi 10 dugc quan sat bang vat kinh ¢
d6 phong dai nhé (x10)

2.2. Nuéi cdy

Ky thuat nuéi cay xac dinh vi khuén tiép tuc
la mot cong cu chan doéan hitu hiéu trong phong
xét nghiém. Tuy nhién, nudi cdy phat hién virus
hién nay it dugc thuc hién vi ton thai gian, doi
hoi phong xét nghiém chuyén sau. Phan I6n xét
nghiém virus da dugc thay thé bang cac ky thuat
chan doan phan tu.

Trong dudng hé hap binh thudng van c6 hé
sinh vat, nguéng xac dinh vi khuan la can nguyén
nhiém trung trong bénh pham dich néi khi quan
tir 105 CFU/ml (CFU: don vi khuan lac), trong dich
ra phé quan tir 104 CFU/ml.

Hinh 3. Khuan lac clia H. influenzae chiém
chu yéu (trai) va S. pneumoniae (phai) trén
moi trudng nudi cay

Binh danh vi khudn théng qua xac dinh tinh
chéat héa sinh hodc dua vao cdng nghé khoi phé
(Maldi - tof) dé xac dinh vi khuan.

2.3. Phdt hién khdng nguyén

Xét nghiém sac ky mién dich phat hién khang
nguyén st dung phé bién dé xac dinh virus (RSV,
cim) ti bénh phdm dudng hé hap nhu dich mdi,
dich ty hau.

Phuong phap nay cling st dung dé phat
hién vi khuidn nhu phat hién khang nguyén S.
pneumoniae, Legionella pneumophila trong
nudc tiéu.

2.4. Phuong phdp phan tu

S dung hitu ich dé phat hién virus va mot
s6 vi khuan kho nuéi cdy nhu Mycoplasma
pneumoniae, Bordetella pertussis.

Cacky thuat phan tir dugc st dung dé
chan doan tac nhan gay nhiém trung

Ky thuat Cach thurc

PCR dan moi S dung mot cap méi dac hiéu dé
khuéch dai mét doan trinh tu muc
tiéu duy nhat

PCR da moi S dung nhiéu cdp méi khac nhau dé

khuéch dai dong thai cac trinh tu muc
tiéu khac nhau trong cuing mot phan
ung
Giai trinh tu 165
rRNA

Phan tich cac doan gen 16S rRNA c6
mat trong mau, doc trinh tu gen RNA
ribosom16S

Next generation
sequencing

Gidi trinh ty toan bo bé gen cua vi khu-
an/ virus hodc gidi trinh ty déng thoi
nhiéu gen vi khuan/virus
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