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46.1. Giéi thigu

Gidng Mycobacterium thuoc ho Mycobacteriaceae gom cac truc khuan khong di
dong, khong hinh thanh bao tir. Chang 1a nhiing vi khuan c¢6 hinh que hoi cong, d6i khi
biéu hién dang soi va phan nhanh. Trong moéi truong 16ng, khuan nay hinh thanh mang
mong tréng gidng nhu nam sgi. Vi vay tén Mycobacterium ¢ ngudn géc tir chit nam sgi
(mould) nghia 1 khuan tréng gidng nam.

Thanh té bao caa Mycobacterium day, phuc tap va giau lipid, bé mit 12 16p cau tao
Ky nuéc. Thanh té bao giau lipid ciing 1am cho vi khuan khang duoc cac chét khir tring
st dung pho bién va céac chat nhuom ¢ phong thi nghiém. Do thanh té bao giau lipid nén
rat khd nhuém mycobacteria. Tuy nhién mot khi dd nhuoém duoc, thi khuan ndy khang
duoc sy 1am mat mau do dung dich acid va alcohol. Vi vay chang duoc goi 1 truc khuan
khang acid (AFB). Mac di Mycobacterium la vi khuan Gram duong nhung ching rat kho
nhuém va in thudc nhudém rat kém khi nhuém Gram. Hau hét mycobacteria ting truong
cham, thoi gian thé hé tir 2 - 24 gio. Khuan nay doi hoi thoi gian u 1a tir 3 - 8 tuan dé hinh
thanh khuan lac nhan thay duoc trén moéi trudng ran.
46.2. Phan loai

Gidng Mycobacterium ¢ hon 70 loai, trong d6 c6 nhiéu loai gay bénh cho ngudi.
Céc loai Mycobacterium gay bénh ¢ ngudi pho bién nhat dugc tom tat & Bang 46.1. Nam
1882, Robert Koch (1843 — 1910) d phan 1ap tryc khuan gay u lao & dong vat c6 vi va
da thiét 1ap duoc vai trd gay ra bénh lao cua khuan nay, do thoa man tat ca céc tiéu chi
ma Koch dua ra. Bén nam 1874, Hansen di xac dinh Mycobacterium leprae 1a loai dau
tién thuoc giong Mycobacterium. Sau d6 Mycobacterium tuberculosis dugc chitng minh
la vi khuan gay bénh lao. Phiic hgp Mycobacterium tuberculosis 1a thuat ngit duoc sir
dung hién nay gom bén loai c6 thé gay bénh lao ¢ nguoi va dong vat c6 va, do 1a:

(1). M. tuberculosis, type gay bénh cho nguoi;

(2). Mycobacterium bovis, type gay bénh cho bo;

(3). Mycobacterium africanum, loai trung gian gitra type & nguoi va bo va gay
bénh lao & ngudi pho bién & Chau Phi nhiét déi; va

(4). Mycobacterium microti, loai gay bénh cho dé va cac dong vat nho khac nhung

3



Chuong 46. Mycobacterium tuberculosis

khong gay bénh cho nguoi.

Bang 46.1. Bénh & ngwoi do cac loai Mycobacterium phé bién nhat gay ra.

Vi khuin Bénh

Mycobacterium tuberculosis Lao
Mycobacterium leprae Phong

Phic hop Mycobacterium Bénh co hoi do mycobacteria (bénh phéi, bénh hach bach

avium huyét, bénh phan tan rai rac (disseminated disease)
Mycobacterium kansasii Bénh co hoi do mycobacteria (bénh phoi)
Mycobacterium fortuitum Bénh co hoi do mycobacteria (ap se sau chan thuong)
Mycobacterium chelonae Bénh co hoi do mycobacteria (4p se sau chan thuong)

Mycobacterium abscessus Bénh co hoi do mycobacteria (nhiém triing da)

Mycobacteria song hoai sinh 12 nhdm thir ba ciia cac loai mycobacteria duoc phan
lap tir cAc nguon khac nhau. Loai nay dugc phan 1ap tir cac dong vat mau lanh va mau
néng, tir c4c vét loét da va tir moi truong nhu dat va nudc.

Ban dau nhém mycobacteria hoai sinh dugc goi 1a mycobacteria khong dién hinh
tir moi trudng hay mycobacteria gay bénh co hoi nhung hién nay céac loai nay duoc an
dinh 1a mycobacteria hon 1a nhém mycobacteria gay bénh u lao dién hinh (MOTT).

46.3. Pic diém chung

Céc thanh vién thudc gidng Mycobacterium biéu hién cac dic diém sau:

(1). Chung c6 kha nang khang duoc acid (acid fast).

(2). Mycobacterium c¢6 mycolic acid, gom 60 - 90 carbon, dugc ché ra dé tao ra
cac ester methyl acid béo.

(3). Khuan nay c6 ham lugng guanine va cytosine cao chiém tir 61 - 71% DNA.

Thanh té bao Mycobacterium thi phtc tap, twong tu nhu thanh vi khudn Gram
duong. Thanh c6 mang té bao chét rat doc dao, bao xung quanh 1 16p peptidoglycan day
va lép mycolic acid c6 tinh khang nguyén cao. Thanh té bao day va giau lipid. Tinh phuc
tap cua thanh té bao ndi lén nhiéu dic diém cua vi khuan. Mycolic acid gém
peptidoglycolipid, glycolipid va lipid. Cac thanh phan nay chiém gan 60% trong luong
chat kho cua té bao. Lop ngoai gom céc chudi peptide va 1a mot khang nguyén quan
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énh nhan bi nhiém.
87t - P )
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Hinh 46.1. (a). Anh M. tuberculosis dwéi kinh hién vi dién tir quét (SEM), nguén
CDC. M. tuberculosis la vi khuan hiéu khi bat bugt, chi c6 thé ton tai trong moi
trwong c6 oxygen. Khuian ndy dai tr 2 - 4 pm, rong tir 0,2 - 0,5 pm. M.
tuberculosis thwang tin cong vao phdi, nhung vi khuan lao c6 thé tin cong bat ky
phan nao ciia co' thé nhw than, xwong séng va ndo. Néu khong dwec diéu tri thich
hop, bénh lao c6 thé gay chét. Lao 1a mét trong nhirng bénh gay chét hang dau trén
thé giéi. Bénh lay lan tir ngwoi sang ngwoi qua dwong khong khi. Vi khuan nay di
vao khéong khi khi ngudi bi bénh lao phdi ho hoic hic xi hei. Nhirng ngudi 1an can
c6 thé hit vi khuan nay vao va tré nén bi nhiém khuan. Tuy nhién khdng phai bat cir
ngudi nao nhiém khuin lao déu tré nén bénh. Nguwdi khong biéu hién bénh dwoc goi
la nhiém khuin lao tiém tang. Ngwdi nhiém khuén lao tiém tang khong cam thay bi
bénh vi khdng cé bat ky tri¢u chirng gi va ciing khong gy bénh lao cho nguwdi khac.
Tuy nhién mét sé nguoi bi nhiém khuan lao tiém tang sé tré nén bi bénh lao. Nguoi
bi bénh lao khéi phat nén dwege diéu tri. Tham chi t6t hon nira ngwoi bi nhiém
khuan lao tiém tang c6 thé uéng thude dé vi khuan khong phat trién thanh bénh lao
khéi phat. (b). Mycobacterium fortuitum dwéi kinh hién vi (400X) hinh dang tréng
giéng nam sei, nguon CDC.

Dan xuat protein tinh sach (PPD) cua I6p ngoai nay dwoc sir dung 1am ngudn
khang nguyén trong thir nghiém & da dé chitng minh phan ¢ng qua man cam cia co thé

chu dbi vai M. tuberculosis
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46.4. Mycobacterium tuberculosis
M. tuberculosis 12 khuan gay bénh lao, lao 1a mét trong nhitng bénh truyén nhiém
gay chét nguoi hang dau trén thé gidi. Bénh lao pho bién nhat & Pong Nam A, Khu virc
can Saharan caa Chau Phi va Tay Au. Theo Té chtc Stc khoé thé gigi (WHO) mdi nam
¢6 hon 8 triéu truong hop méi mac phai bénh lao.
46.5. Pic diém cua vi khuan Mycobacterium tuberculosis
46.5.1. Hinh thai
M. tuberculosis biéu hién cac dic diém hinh thai sau:
(1). Té bao vi khuan M. tuberculosis c6 dang hinh que thang hay cong nhe, xuét
hién & dang té bao don, cip doi hoic tirng dam nho.

, YT
£," %0 ? ;’:
!."%: My ? A

Hinh 46.2. Khuan lac Mycobacterium trén méi trweong rin Lowenstein — Jensen,

hinh thanh khuin lac khd, nhd 1én va khéng déu, bé mit c6 lép nhin. (a). Khuin lac
M. tuberculosis hinh thanh trén méi trudong rian khong mau, bé mit rap. (b). Khuan
lac Mycobacterium avium, khuan nay thugc nhém hoai sinh thwang phat hién trong
nwée va dat. Mycobacterium avium thwong két hep véi  Mycobacterium
intracellulare, hinh thanh nén phiéc hop Mycobacterium avium con gei la MAC.
MAC gay ra mét s6 hdi chieng khac nhau gom nhiém tring lan toa (disseminated
infection), thuong c6 lién quan dén bénh nhan bi suy giam mién dich do HIV va it
phé bién hon 1a bénh phéi & bénh nhan khong bi suy giam mién dich. O tré hgi
chieng phé bién nhat 1a viém hach bach huyét c6 (CDC).

(2). Khuan nay c6 kich thudc khoang 3 x 0,3 um (Hinh 46.1a); d6i khi xuét hién &
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dang soi (Hinh 46.1b). M. bovis thudng ngan hon M. tuberculosis.

(3). M. tuberculosis 1a vi khuan Gram duong nhung nhuém kho, khuan nay an
chat nhuom kém khi nhuém Gram.

(4). Ching 1a nhitng vi khudn khong di dong, khong hinh thanh bao tir va khong
c6 capsule.

Tinh bén viing acid caa vi khuan: M. tuberculosis bén viing véi acid va alcohol;
khuan nay khang lai sy 1am mat mau do sulfuric acid 20%va con tuyét d6i. Nhuom acid-
fast 1a ddc diém quan trong cua vi khuan va duoc st dung rong rii dé xac dinh vi khuan.
Quy trinh nhuém Ziehl - Neelsen (ZN) dugc st dung dé ching minh tinh bén viing mau
truéc acid cua vi khuan (Hinh 46.4). Vé6i ky thuat nhuom nay, M. tuberculosis c6 mau do
séng, trong khi md té bao va céac vi sinh vat khac c6 mau xanh da troi. Truc khuan lao
cling ¢6 thé dugc nhuém bang chat vang O (Auramine O) va kiém tra dudi kinh hién vi
phat huynh quang. Khi dé khuan nay xuat hién & dang hinh que phét huynh quang mau
sang nguoC Vi nén mau toi. Cac hat Much 1a dang khéng bén véi acid (nonacid-fast) cua
tryc khuan lao duoc chang minh cé trong mu &p se lanh, khi chung duogc tiém vao céc
dong vat nhay cam c6 thé gay ra bénh.

46.5.2.  Nubi cay

M. tuberculosis 1a vi khuan hiéu khi bat budt va cé dic diém ting truong rat cham
trén moi truong nudi cay. Nhiét do toi thich 1a 37°C va khuan nay khong ting trudng
dudi 25°C hay trén 40°C. pH téi thich tir 6,4 - 7,0. M. bovis I vi khuan vi hiéu khi khi
tang trudng trén moi truong phan 1ap ban dau va sau d6 s& tro nén hiéu khi khi phan lap
thuan. M. tuberculosis 14 truc khuan tiang truong rat cham, cé thoi gian thé hé tir 14 - 15
gio. Vi vay can 1 kéo dai dé chitng minh sy ting truéng cua vi khuan. Khuan lac thuong
Xuat hién trong 2 tuan nhung d6i khi doi hoi phai u kéo dai trén 8 tuan dé thay ré duoc
khuan lac. M. tuberculosis c6 thé ting truong trén moi trudng ran va moi trudng long
giau dinh dudng.

(1). Nudi ciy trén méi truong ran: cac moi trudng ran thuong st dung 1a (i) moi
truong ¢ chaa tring gdm moi truong Lowenstein - Jensen (LJ), mdi trudng Petragnani

va Dorset ¢c6 trang; (ii) moi trudng c6 mau (moi trudng Tarshis), moi trueong két hop Voi
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huyét thanh (thach nghiéng Loeffler c6 huyét thanh), hay (iii) méi truong co ban c6 khoai
tay (moi truong Pawlowsky). Trén nhitng moi treong nay, M. tuberculosis hinh thanh
khuan lac kho, nho 1én va khong déu, bé mit ¢ I6p nhan (Hinh 46.2 va 46.3).

Hinh 46.3. Hinh dang Khuin lac
cia 15 chung Mycobacteria spp.
! tréen moi trwong Lowenstein -
Jensen. Gidng Mycobacterium
gom hon 70 loai bao gom ca cac
loai M. tuberculosis va M. leprae, la
vi khuin giy bénh lao va bénh
_ phong (CDC).

(a). Mdi treong LJ: moi truong LI khdng c6 tinh bot duoc khuyén céo st dung

rong réi. LJ gdom ca nguyén trimg dong, asparagine, malachite green, mudi khoang va
glycerol hay sodium pyruvate. Malachite green ¢ ché sy ting truéng cia vi khuan khac
ngoai mycobacterium. Thém vao 0,75% glycerol lam tang cuong Su tang truong cua M.
tuberculosis, nhung ¢ ché sy tang truong caa M. bovis. Trén méi truong L) sau 6 - 8
tuan u, M. tuberculosis hinh thanh khuan lac ¢c6 mau vang nhac hay mau da bo (Hinh
46.3).

(2). Nubi ciy trén méi truong léng: moi trudng long thuong sir dung gdm dung
dich Soloac, moéi truong Dubos va moi truong Middlebrook’s va Beck’s. Trong moi

-

truong 16ng, M. tuberculosis trudc tién phat trién ¢ day va sau dé6 bam chat vao bé mat
bén va tao thanh mang mong trén bé mit ¢ thé mo rong doc theo cac bén trén bé mat
mdi truong. Trong mdi trudng Dubos ¢ Tween 80, vi khuan tao ra sy tiang truong
khuéch tan. Trong mai trudng ¢ glycerol, ching hinh thanh I6p mang mau tring trang
c6 nép nhan va c6 hat lang dong ¢ day. Cac chiing gay bénh thuong hinh thanh soi day
dai ubn lugng trong moi truong long. Nguogc lai cac ching khong gay bénh tao ra sy ting
truong twong d6i phan tan trong méi treong long. Mai trudng long khong dugc st dung
dé nudi cay thudng quy trong phong thi nghiém. Chung thuong duoc sir dung cho muc

dich (i) ting sinh mycobacteria dé Iy khang nguyén va ché tao vaccine va (ii) danh gia
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tinh nhay cam khang sinh caa M. tuberculosis.
46.5.3. Phan wng sinh hoa

M. tuberculosis biéu hién cac dic tinh sinh hod sau:

(1). Thir nghiém niacin 1a thtr nghiém quan trong dé xac dinh cac chung M.
tuberculosis ¢ nguoi cO niacin duong va phan biét ching véi cadc chung M. bovis co
niacin &m. Céac chang M. tuberculosis ¢ ngudi ¢6 niacin duwong. M. simiae va mot s6
chung caa M. chelonae ciing c6 niacin duong. Céc vi khuan nay 1am cho niacin nhu 1a
san pham phu qua bién dudng khi ching ting trudng trén moi truong ran co tring.

Bang 46.2. Pic diém khéc biét giira cac chiing M. tuberculosis.

Pic diém Chiing M. tuberculosis -

Nguwoi  Bo Chau A Chau Phi
Nhu cau oxygen Hiéu khi Vi hiéu khi Hiéu khi Vi hiéu khi
Tang trwéng trong thiophene-2-
carboxylic acid hydrazide (TCH) (5 + - - -
mg/L)
Niacin + - + Dao dong
Khir nitrate + - + Dao dong
Kiéu phage A B,C A I A

(2). M. tuberculosis thuong cO catalase duong. Hoat tinh catalase cua M.
tuberculosis mat di khi khuan nay tré nén khang isoniazid (INH). Cac chung M.
tuberculosis c6 catalase am thuong khéng gay bénh cho chuét lang.

(3). M. tuberculosis c6 amidase dwong, khuan nay san sinh ra enzyme amidase
nhu nicotinamidase va pyrazinamidase, gidip phan cit nhiéu co chat amide.

(4). M. tuberculosis c6 kha nang khtr nitrate do c6 enzyme nitrate reductase khir
nitrate thanh nitrite. M. bovis va M. avium khéng c6 enzyme nitrate reductase va vi vay
c6 phan ung khtr nitrate am.

(5). M. tuberculosis ciing nhu M. bovis cho két qua duong khi thir nghiém véi chi
thi do trung tinh (neutral red). Khuan nay co6 dic tinh lién két véi chi thi do trung tinh

trong dung dich dém alkaline.
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(6). M. tuberculosis c6 thir nghiém arylsulfate am.

Dic diém khéc biét gitra cac chung M. tuberculosis duoc tom tit & Bang 46.2.
46.6. Cac dic diém khac ciia mycobacteria

Mycobacteria bi tiéu diét & nhiét d6 60°C trong 15 - 20 phut. Tuy nhién su tiéu
diét vi khuan phu thudc vao dic tinh ty nhién caa mau bénh pham ma vi khuan hién dién.
Mycobacteria trong mau dom cé thé séng sot trong 20 - 30 gid, nhung trong mau dom
kho khong &nh sang ching c6 thé ton tai lau hon trén 6 thang. Trong giot nhan, ching c6
thé ton tai tir 8 - 10 ngay. Khuan nay bi tiéu diét khi phoi nhidém tryc tiép dudi anh sang
mat troi trong 2 gio, nhung c6 kha nang ton tai ¢ nhiét &6 phong trong khoang thoi gian 6
- 8 thang.

Truc khuan lao nhay cam véi formaldehyde va glutaraldehyde. Ching bi con
iodine tiéu diét trong 5 phit va bi ethanol 80% tiéu diét trong 2 - 10 phiat. Khuan nay
thuong khang véi cac chat khir tring hon so véi vai cac truc khuan khdng sinh bao tu
khac. Chlng c6 thé sdng sot khi phoi nhiém véi phenol 5%, sulfuric acid 15%, nitric acid
3%, oxalic acid 5%, va sodium hydroxide 4%.

M. tuberculosis nhay cam vai pyrazinamide, trong khi d6 M. bovis va cac
mycobacteria khac lai khang dugc. M. tuberculosis khang thiophene-2-carboxylic acid
hydrazide (TCH), nguoc lai M. bovis thi nhay cam.

46.7. Thanh phan thanh té bao va cau trac khang nguyén
46.7.1.  Thanh té bao

Thanh té bao cia M. tuberculosis gom bén 16p: (1) 16p peptidoglycan, (2) 16p
arabinogalactan, (3) l6p mycolic acid va (4) I16p mycoside. Peptidoglycan la 16p trong
cuing lién két cong hoa tri voi arabinogalactan (polysaccharide) va cac dau cudi cua né
lien két véi mycolic acid. Lop peptidoglycan nay nam chong lan véi polypeptide va 16p
mycolic acid gom céc lipid tu do va peptidoglycolipid. Cac lipid ndy cau thanh nén gan
60% trong lugng chat khé caa thanh té bao.

Céc chudi peptide hién dién ¢ 16p ngoai 1a cac khang nguyén quan trong, chat nay
kich thich sy mién dich qua trung gian té bao (CMI) trong co thé bi nhiém. Dan xuat

protein tinh sach (Purified Protein Derivative — PPD) duoc chiét tach va lam tinh sach,
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duoc st dung lam khang nguyén trong thir nghiém bénh lao ¢ da. Mycolic acid thudc
lipid cua thanh té bao dong vai tro dam nhan nhiéu dic tinh dic trung cua vi khuan. Céc
dic diém nay gém (i) bén ving vai acid, (i) ting truong cham do 1am cham tién trinh
thAm cua chit dinh dudng, (iii) khang lai nhiéu khang sinh thuong dugc sir dung, (iv)
khang dugc cac chat tay, (v) hiém khi khang duoc acid va chat kiém va (vi) hinh thanh
dong tu hay thanh soi.
46.7.2.  Céu truc khang nguyén

Cac chaung M. tuberculosis thi ddng dang vé khang nguyén. M. tuberculosis c6
khang nguyén tuong ty nhu khang nguyén cua M. bovis va M. microti nhung khac biét
véi cac loai khac. Mycobacteria c6 hai kiéu khang nguyén: (a) khang nguyén dang
polysaccharide khdng tan c6 trong thanh té bao (b) khang nguyén dang protein tan duoc
thuoc té bao chat. Tinh dic hiéu caa nhom la do polysaccharide hién dién trong thanh té
bao. Polysaccharide nay bao gém ca arabinogalactan, lipoarabinomannan va ciing cé ca
lipid, glycolipid va peptidoglycolipid. Tinh dic hiéu Kiéu (Type) 1a do khang nguyén
protein té bao chat. Cac khang nguyén nay gdom khang nguyén 5, khang nguyén 6, khang
nguyén 14, khang nguyén 19, khang nguyén 33, khang nguyén 38 va khang nguyén 60.

Protein cua mycobacteria c6 tén la tuberculin, c6 chirc ning phat trién tinh qué
man cam duoc lam tré (delayed hypersensitivity) & nguoi sau khi vi khuan nay xam
nhiém vao co thé. Tuberculin tir nguoi, bo va tir murine cua vi khuan cé khang nguyén
giong nhau. Tuberculin ciing biéu hién mot vai méi quan hé vé khang nguyén voi
mycobacterium khong dién hinh.
46.8. Phat sinh bénh va mién dich

M. tuberculosis gay bénh lao, bénh dién hinh do mycobacteria & nguoi. Kha ning
M. tuberculosis tang truéng trong bén trong cac dai thuc bao thuoc phé nang la yéu t6
chinh quyét dinh doc luc cua vi khuan.

46.8.1.  Yéu td gay déc

Céc yéu t6 quyét dinh doc luc (virulence determinant) cia mycobacterium duoc

chia thanh cac nhom dua trén chirc nang, dac tinh phéan tir cia ching hoac su khu trd bén

trong ndi bao, cu thé nhu sau: (1) su bién dudng lipid va acid béo, bao gém di héa
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cholesterol, (2) protein vo bao té bao: gom céc protein thanh té bao, lipoprotein va hé
thdng tiét, (3) protein wc ché cac yéu té tac dong khang vi sinh vat (antimicrobial efector)
cua dai thuc bao, gom cac protein lién quan dén cac phan ang stress do oxi hoa va phan
rng cua té bao dbi voi cac chat nitric oxide, nitrous oxide hay cdc nhdm chit twong tu
(nitrosative stress), su bét gitr thé thuc bao va wc ché qué trinh chét theo chuong trinh, (4)
protein kinase, (5) protease, bao géom ca metalloprotease, (6) protein déng vai tro 1a yéu
t6 van chuyén kim loai (metal-transporter protein) dwoc chia thanh yéu nhap va xuat, (7)
cac yéu to diéu hoa biéu hién gen, gom yéu té sigma va yéu té diéu hoa phién ma, (8)
protein c6 chic nang chua biét, gom PE va nhom PE-PGRS va (9) c4c protein gay doc
khéc (Hinh 46.4).

oM glucose

LT R

o 0 itoitod o Ml oty ¢

PE19/PPES1 PE20/PPE35 PE n
lipid

PG ngoai bao

i
M ESX-1 ESX-3 ESX-2 ESX-4 L; i
‘ ) ‘ / ‘ : n “ ) ‘ arabinogalactan
‘;5»~:» )..‘ ' DYRYCY 1l ’_‘ X X ‘ o | X ) G (X

CHl R i phospholipid

ESxA/ESXB EsxG/EsxH
ESpA/ESpC PES/PPE4
EspB

Hinh 46.4. Minh hea céc yéu t6 gay ddc cia mycobacteria. Ba hé théng tiét kiéu VII:
ESAT-6 hé tiét -1 (ESX-1), ESX-3 va ESX-5 la nhirng protein tiét ngang qua mang
trong IM. Pro-Glu (PE)/Pro-Pro-Glu (PPE) la phan ti nhé trén kénh chon lgc van
chuyén cac chat dinh duéng va protein qua mang ngoai. Nhiéu lipid mang ngoai
thanh té bao mycobacterium dwoc mé ta & phia bén phai cia hinh; IM: mang trong,
OM: mang ngoai, PG: peptidoglycan (ngudn: Angel Ly va Jun Liu).

Céc yéu té quyét dinh doc tinh cia M. tuberculosis hién chua duoc hiéu nhiéu. M.

12



Chuong 46. Mycobacterium tuberculosis

tuberculosis khdng san sinh ra bat ky doc t6 nao. Mic du yéu tb thing (cord factor) va
sulfolipid 1a nhitng chit doc do vi khuan tao ra, nhung su ton tai cia nhitng yéu té nay
dong vai tro nhu 13 yéu té doc thi dang duoc nghi van.

(1). Yéu td thieng (Cord factor): duoc goi bing tén yéu té thung la do M.
tuberculosis tao ra cac soi un éo khi khuan nay phat trién trén bé mit méi truong long
hay trén moi truong ran. Ban dau yéu tb thimg nay duoc cho 1a yéu té gay doc nhung gio
da duoc xéc dinh 12 khong phi.

(2). Sulfolipid: sulfolipid nghi ngo 1a yéu té gay doc mic di vai tro chinh xac cua
chlng vé phat sinh bénh thi chwa biét. Sulfolipid duoc phat hién c6 lién quan dén doc tinh
cua vi khuan lao vi ngan chin su dung hop cua thé thuc bao (phagosome) va lysosome
bén trong cac dai thuc bao, nhd d6 cho phép vi khuan nhén 1én trong dai thyc bao. Bénh
ly chinh & md bi nhiém do sy x&m nhiém cua mycobacteria gay ra thi chii yéu la do phan
g ctia co thé chu dbi vai sy xam nhiém cua M. tuberculosis hon 1 yéu t6 gay doc do vi
khuan tao ra.

46.8.2. Phat sinh bénh lao

Bénh lao cd thé 1a tién phat va hau phét tuy thuoc vao thoi gian xam nhiém va kiéu
phan (g mién dich cua co thé chu.

(1). Bénh lao tién phéat hay lao so cap: bénh lao tién phat tiéu biéu cho bénh khoi
phat do M. tuberculosis gay ra trong co thé chii bi nhiém khuan nay. Bénh thuong phéat
hién & tré. Khi hit vao cac giot khi 6 vi khuan, vi khuan lao s& di vao tuyén hd hap dudi.
Phan 16n vi khuan hit vao s& bi tiéu diét nho co ché phong tha tu nhién caa tuyén hd hap
dudi. Vi khuan ndo séng sot sau co ché phong thu nay sé& di vao phdi va vao cac dai thuc
bao & tdi phéi. Vi khuan lao trong thuc bao s& e ché sy acid hoé cua cac tdi thuc bao va
sau d6 ngan chan sy dung hop cua thé thue bao va tiéu thé (lysosome). Biéu nay gidp cho
vi khuan ty do nhan 1&n hoic 1 trong thé thuc bao hoic 1 trong té bao chat. Sy nhan Ién
bén trong cua té bao lam pha huy té bao va phong thich ra mycobacteria. Cir thé tiép tuc
cac chu ky tiép theo bao gém cac budc dai thuc bao tién hanh thuc bao vi khuan,
mycobacteria nhan Ién va ly giai cac dai thuc bao.

M6t s6 vi khuan duoc dai thuc bao van chuyén dén hach bach huyét ron. Pai thuc
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bao duoc dan du dén vi tri ndy do c6 sy hién dién cua vi khuan, thanh phan té bao va cac
yéu té ho& ung dong nhu bo thé C5a cua huyét thanh. DBiéu ndy dan dén hinh thanh 6
bénh goi 1a 6 Ghon, 6 nay duoc hinh thanh tir nhiing té bao co kich thudc 16n chira nhiéu
nhan duoc goi 1a té bao Langerhans. O bénh dang nay thudong dugc phat hién ¢ thuy dudi
hay phan duéi cua thuy trén thuoc phdi. O bénh nay ciing lién quan dén su trwong 1én cua
cac hach bach huyét ron. Ca 6 Ghon va hach bach huyét rong ra tao nén phicc hop so
nhiém (primary complex), phircc hop nay thuong phat trién trong vong 3 - 8 tuan sau khi
co thé bi nhiém vi khuan lao. Phirc hgp so nhiém ban du nay lién quan dén sy phat trién
tinh qua man cam véi doc to tuberculin cia vi khuan lao. Bénh nay phan Ion sé& lanh
trong vong 2 - 6 thang.

Néu chi c6 mot lwong nho vi khuan hién dién thi ching sé& bi cac dai thuc bao pha
hiaty ciing véi d6 1a gy ra sy ton thuong moé nhé nhat. Tuy nhién néu cé nhiéu vi khuan
hién dién thi s& 1am cho md bi hoai tir. Nhiéu yéu té cua co thé cha gop phan cho qua
trinh hoai t&r m6é gom (a) hoat hda cuc bd bo thé, (b) phoi nhiém véi cac enzyme thay giai
c6 ngudn gbce tir dai thuc bao, (c) hoat tinh cytokine va (d) cac chat trung gian cho phan
ring oxygen. Vi khuan nay c6 thé hién dién ¢ dang ngu yén trong giai doan nay hoic co
thé tai hoat hoa khi co thé vé gia, sau khi sir dung liéu phéap diéu tri hay sau khi bi bénh
suy giam mién dich. Tai hoat hoa caa vi khuan tai vi tri ndy s& gay ra bénh lao hau phat
hay con goi la lao thir cap.

Lao hau phat hay lao thi cap: lao hau phat Ia do tai hda sy xdm nhiém tiém tang
cua vi khuan hay do tai nhiém tir bén ngoai. Sy tai nhiém cua bénh lao so cp thudng
xuat hién ¢ nhitng bénh nhan bi suy giam mién dich nhu nguoi bénh tiép nhan bo phan
cay ghép co thé, ngudi bi HIV va bénh nhan 16n tudi. Bénh lao thir cap khac véi bénh lao
s0 cip & cac dic diém sau:

(). U hat cua lao thtr phat xuat hién nhiéu hon trong cac thuy trén ciia phéi. Bénh
& phoi 1am cho hoai tir ba dau (caseous necrosis) va pha huy mé, dan dén hinh thanh cac
héc (cavity) & nhitg co thé chu bi suy giam mién dich. Bénh phat tan rong trong phéi va
cac co quan khac nhu than, xuong, mang nao, ... .

(b). Cac hach bach huyét thi lién quan thuang xuyeén.
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(c). Cac hdc c6 thé va ra vao mach mau 1am cho vi khuan mycobacteria phat tan
vao co thé hoic cd thé v ra phat tan vao khong khi, 1am phéng thich mycobacterium vao
cac sol khi va dom.

U lao (tubercle): u lao la bénh ly chinh trong bénh lao. Pay la truong hop u lao
khong mach (avascular granulomatous). U lao bao gém viing ngoai vi gdm lympho bao
va nguyén bao sgi va ving trung tim gom cac té bao 16n cd hoic khong cd hoai tir
(caseation). Bénh cha yéu gém kiéu: (a) bénh lao ri dich va (b) bénh lao phat sinh
(productive tubercular lesion).

Bénh lao ri dich (Exudative tuberculous lesion) la phan tng viém cap tinh.
Truong hop nay lién quan dén viéc gia ting sé luong bach cau da nhan va sau do 1a
lympho bao va bach cau don nhan ciing nhu sy tich Iiiy dich. Truong hop nay thuong
thay nhiéu & nhitng bénh nhan (i) bi nhiém nhiéu tryc khuan gay bénh, (ii) c6 mét luong
tryc khuan gia tang va (iii) c6 phan tng qua man cam kiéu duoc lam tré (DTH) cua co
thé chu

Bénh lao phat sinh (productive tuberculosis lesion) cha yéu thudc té bao. C6 lién
quan dén mién dich bao vé hon 1a phan tng DTH.

46.9. Mién dich ciia co thé chi

M. tuberculosis x&m nhiém cua vao co thé chu bi nhiém cam wng mién dich qua
trung gian té bao (CMI). CMI dugc biéu hién hoic 1a phan @ng siéu man cam Vi
tuberculin dugc lam tré hodc la khang lai sy xam nhiém. Sy xdm nhiém duoc xac dinh
bang su twong tac cua phan tng siéu man cam hozc caa sy mién dich.

Phan &ng siéu min cam véi tuberculin: Robert Koch 1a nguoi md ta dau tién
hién tuong nay trong thuc nghiém trén dong vat bi nhiém nhu chuot lang. Viéc ching
minh phan (ng tuberculin nay trong chuét lang dugc goi la hién twong Koch. Hién tugng
Koch duoc ching minh bang cach tiém vao dudi da chung thuan tryc khuan u lao gay
bénh vao chuot lang. Khai dau, khong thay dugc phan ang xay ra tai vi tri tiém vao chuot
lang. Nhung sau 10 - 14 ngay, xuét hién nét san cing (hard nodule) tai vi tri tiém, ndt nay
sém bi v ra gay 16 loét ton tai cho dén khi dong vat chét do bénh lao tién trién. Hach

bach huyét viing tré nén 16n hon va trong giéng dang ba dau.
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Nguoc lai khi cdy truc khuan lao vao chuét lang da duoc tiém truc khuan lao tir 4 -
6 tuan trudc do, thi vét thuong s& phat trién tai vi tri tiém trong vong 24 - 48 gio. Ton
thuong nay trd nén hoai tir trong ngay nao d6 dé tao ra vét loét néong nhanh chong dugc
han kin miéng, lién quan dén cac hach bach huyét ving va co cua chang.

Cac diém lwu y: hién twong Koch 1a sy két hop ca siéu min cam
(hypersensitivity) va mién dich, diéu nay c6 ba thanh phan sau: (a). Phan ang cuc bo
(ctrng lai va hoai ttr), (b). Phan Gmg tim diém nhu gy sung huyét va tham chi xuat huyét
xung quanh diém lao va (c). Phan tng toan than nhu gay sét, phan tng nay tham chi c6
thé gay chét. DTH c6 thé dugc cam ng do vi khuan lao con séng da dugc 1am yéu hoic
da chét, san pham cua vi khuan va protein lao. Thong thuong nguoi ta sir dung vi khuan
lao con séng da duoc lam yéu hoic da chét hoac st dung protein lao la tuberculin dé
chting minh phan &ng siéu man cam. Phan tng siéu man cam nay c6 thé duoc truyén mot
cach thu dong qua té bao nhung lai khong qua huyét thanh.

Thir nghiém tuberculin: tha nghiém tuberculin 1a thtr nghiém ding dé ching
minh phan &ng siéu man cam duoc 1am tré kiéu 1V hay phan @ng siéu man cam qua trung
gian té bao. Khai dau thir nghiém tuberculin duoc tién hanh bang cach sir dung protein
duogc goi la tuberculin cii (OT) do Robert Koch diéu ché. OT nay la thanh phan protein
cua vi khuan lao duoc diéu ché tir M. tuberculosis nudi ciy 6 - 8 tuan trong glycerol 5%,
lam tang ham luong 1én gap 10 lan bang cach cd chan khong trén bé diéu nhiét. OT nay
chinh 1a protein thd, OT gdm protein nhung dao dong tir mé nay sang mé khac vé do tinh
khiét va hiéu niang. Ngay nay ngudi ta sir dung PPD cua vi khuan lao dé thay thé.

Mién dich dich thé: mién dich dich thé c6 dic diém nho su phat trién cua khang
thé trong huyét thanh, nhung mién dich dich thé lai khong dong vai trd ndo trong viéc
hop nhat mién dich dé chéng lai vi khuan. Khang thé chdng lai polysaccharide, protein va
khang nguyén phosphate cua vi khuan lao da duoc chiing minh trong huyét thanh cua
bénh nhan bi bénh lao. Tuy nhién cac khang thé huyét thanh nay khong dugc bao vé.
46.10. Hoi chirng Iam sang

Cac biéu hién vé hoi chitng 1am sang caa bénh lao phu thudc vao vi tri xam nhiém.

Tuy nhién xam nhiém so cip thuong 1a phoi. M. tuberculosis san sinh ra cac hoi chiing
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1am sang sau: (a) lao phdi va (b) lao ngoai phoi.

Lao phéi: ho, sét va giam can 1a nhitng triéu chimg dién hinh cua lao phéi. Ho ra
mau hay dau nguc, d6 md hoi dém, mét moi va biéng an 1a nhirng biéu hién khac. Pom
c6 thé it hodc c6 mau va c6 mu 1a hau qua va thuong co lién quan dén cac tén thuong
dang 6 trong phoi. Lao phéi c6 thé biéu hién nhiéu dang khac nhau gém bénh phéi tién
trién, lién quan dén mang phoi (pleura) va tai hoat bénh phdi. Cac bién chang vé phoi
gom tai phat, u do ndm aspergillus, chitng ddn phé quan (bronchiectasis), soi phé quan
(broncholithiasis) va so phdi (fibrothorax).

Lao ngoai phoi: lao ngoai phoi xay ra la do sy lay lan cua vi khuan lao qua hé
tuin hoan mau trong giai doan dau cua da bién chang tai vi tri nhiém bénh so cap vi du
nhu phdi chang han. Phy thugc vao vi tri xam nhiém, nhiém tring ngoai phoi c6 thé la:
(a) lao niéu duc, (b) viém mang néo lao, (c) lao da day rudt, (d) lao xuwong, (€) viém bach
huyét do lao va (f) cac trudng hop khéc.

Lao niéu duc: lao niéu duc 1a mét trong nhitng biéu hién ngoai phoi pho bién nhat
cta bénh lao. Triéu ching dién hinh gém chang kho tiéu (dysuria), sé lan di tiéu ting va
dau hong. Trudong hop & nam c6 thé biéu hién nhu viém mao tinh hoan (epididymitis)
hoic tang bén trong ving biu dai. O nit c6 thé c6 biéu hién nhu viém ving chau. Lao co
quan niéu dung lam cho khoang 10% phu nit bi bénh v6 sinh.

Viém mang néo lao: day 1a mot trong nhitng bién chiing quan trong nhat cua
bénh lao. Truong hop ndy c6 thé ton tai dai ding triéu ching dau dau, hoic 14 ting con
hoc la dai dang.

Lao da day rudt: biéu hién 1am sang caa bénh phu thudc vao vi tri bi anh huong
trong tuyén da day ruot. Vi du bénh & da day rudt hoic ta trang cé biéu hién nhu bénh
loét da day giéng nhu dau bung, nguoc lai bénh & rudt gia co biéu hién nhu dau bung,
tiéu chay, ... .

Lao xwong: xuong song la vi tri pho bién nhat lién quan dén lao xwong dan dén
bénh Pott.

Viém bach huyét do lao: viém bach huyét do lao hay phé bién nhat 1 lao hach

(scrofula) lién quan dén c6 doc theo co tc - don chum. Truong hop nay thuong vé mot
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phia dau nhe hoac khong dau.

Cac trudong hep khac: cac trudng hop nay gom lao ké, lao & da va lao ¢ tai gitta
va lao & cau tric mat.

46.10.1. Bién chitng cta bénh lao

Lao k&, lao phan tan hay rai rac va viém mang néo lao la nhiing bién chung quan
trong nhat cua bénh lao so cap. Trang dich mang phdi (pleural effusion) va tran khi mang
phdi (pneumothorax) dugc xem la nhitng bién chiang phéi dang cha v cua bénh lao.
Xuyén rudt, nghén ruot va hap thu kém 1a nhitng bién chiing lao ¢ rudt non. Than & nuéc
(hydronephrosis) va chung tu bé than (autonephrectomy) Ia nhitng bién chiing vé than,
nguoc lai chiing liét hai chan (paraplegia) 1a bién chiing cia bénh Pott xay ra & xwong
sbng.

46.10.2. Bénh lao va HIV

Bénh nhan HIV bj bénh lao thudng dé bi tién trién thanh bénh phan tan. Cac bénh
nhan nay thuong khéng bi bénh phoi hang (cavitary pulmonary disease) hoic lam tham
nhiém thay trén caa phdi (upper lobe infiltrate). Bénh nhan bi bénh lao va nhitng bénh
nhan bi bénh HIV can phai kiém tra lao dinh Ky bang thir nghiém tuberculin trén da va
chup X quang nguc. Bénh nhan HIV duong tinh véi tuberculin trén da (TST) thuong phéat
trién lao hoat dong o téc do 3 - 16%/ nam.

HIV tai hoat bénh lao &m i 1am cho bénh nghiém trong hon va lam cho viéc diéu
tri tré nén kho khan hon va khéng hiéu qua. Bénh nhén bi bénh ca HIV va lao khi duoc
diéu tri bang liéu phap khang retrovirus s& phat trién nhiéu biéu hién 1am sang gom sét,
viém hach bach huyét va tham nhiém phdi khong xam lan. Biéu nay dugc cho I1a do phan
rng mién dich manh mé hon ddi véi M. tuberculosis.

46.11. Dich té hoc

Lao la mét trong nhitng bénh truyén nhiém gay chét nguoi c6 mat khip noi trén

thé giGi.
46.11.1. Phan bo veé dia ly
Mot phan ba dan sé thé giéi bi nhidm M. tuberculosis. Gan hai phan ba tat ca cac

truong hop bénh lao xay ra & cac nudc dang phat trién gom Viét Nam, An do, Pakistan,
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Trung Quédc, Bangladesh, Philippines, Indonesia, Thailand va Congo. Gan 3 triéu nguoi
chét vi bénh lao mdi ndm va c6 dén gan 2 ty nguoi bi lao am i.
46.11.2. MBJbi trudng séng

M. tuberculosis séng chi yéu trong tuyén hd hap cua ngudi bi nhidm. Cac giot khi

nhé ¢6 ca M. tuberculosis di dugc tim thdy & khong gian cudi caa phoi.
46.11.3.  Nguon an nau, ngudn lay nhiém va s lan truyén

Con ngudi chi 1a ngudn 4n néu, cung cip cho vi khuan M. tuberculosis. Sy lay
nhidm cua ngudn cung cap 1a van dé quan trong trong viéc xac dinh kha ning lan truyén
bénh. Biéu nay phu thudc vao lugng truc khuan va cling phu thudc vao hinh thai caa ton
thuong. Céc ton thuong c6 thé hang chira 100 - 10.000 truc khuan vi vy cac trudong hop
bi ton thuong thé hang c6 kha ning 1a ngudén xam nhiém cao. Cac trudong hop duoc diéu
tri bang liéu phap khang lao thi kha ning xam nhidém s& it hon so véi nhiing truong hop
khong duoc diéu tri bang thudc khang lao. Sy xam nhidm nay giam di chu yéu la do giam
lugng truc khuan cé trong phoi.

Con ngudi mac phai M. tuberculosis cha yéu do hit phai cac giot khi c6 yéu tb
xam nhiém. Céc giot xam nhiém nay thudng 1a do nguoi bi bénh lao phoi ho, hac xi vao
trong mdi trudng. CAc hoat dong nhu ho, hic xi, néi chuyén s& phong thich 3.000 nhan
giot khi qua duong khong khi/ 1 1an ho. Nhan giot khi thi nho, kich thudc ching 5 um
hoac nho hon va chira khoang 1 - 10 truc khuan lao. V& Iy thuyét, mic di chi can mot
truc khuan lao riéng Ié c6 thé gay bénh, nhung trong thuc té dé su xam nhiém xay ra can
phai hit vao tir 5 - 200 té bao vi khuan. Nhiing giot khi c6 nhan nhé nay sé& lo litng trong
khéng khi trong mot thoi gian rat dai. Su xam nhiém mac phai hiém khi do bi ciy vao.

M. bovis lan truyén sang ngudi do tiéu thu phai sita bo tuoi bi nhiém M. bovis. Lay
nhiém giita dong vat véi nhau duoc lan truyén qua céc sol khi ¢é vi khuan do bo ho hoic
hac hoi. Pong vat bi nhiém thuong tiét vi khuan vao sira. Lan truyén M. bovis giita nguoi
véi nguoi thuong khdng xay ra.

Cé4c yéu t6 nguy co ciia bénh lao: xam nhidm chu yéu xay ra & phdi 1a do co thé
hit phai cac sol khi c6 vi khuan lao xam nhiém. Nguy co bénh phu thudc vao su phoi

nhiém véi tia UV va su thong khi; vi vay kha niang xAm nhiém xay ra nguy co cao & C4c

19



Chuong 46. Mycobacterium tuberculosis

phong nho va phong c6 théng khi kém. C6 nhiéu yéu té nguy co ctia bénh lao:

1) HIV 1a mét trong nhitng yéu té nguy co quan trong nhat. Ty 1é mac bénh (case
rate) cua nhitng ca thé bi nhiém vai ca HIV va M. tuberculosis thi c6 nguy co bi
M. tuberculosis x&m nhim cao hon nhiéu so véi nhitng ngudi khdng bi nhidm
HIV.

2) Cac yéu t khac l1am gia ting nguy co bi bénh lao 1a sir dung liéu phap hoa hoc
diéu trj ung thu, 4c tinh va dinh dudng kém. Truong hop sau 1am thay d6i CMI va
Vi vy thuong lam gia ting bénh lao & nhitng ngudi bi mat cdng dung.

3) Nguoi co it khang nguyén kiéu HLA sé& ting nhay cam véi bénh lao mac phai. Cac
yéu t6 di truyén nhu su hién dién cua gen Bcg, ciing ¢6 bam chat bi bénh lao.

4) Céc yéu té khong phai lao nhu ho ga (pertussis), thay dau (varicella) va soi
(measles), co thé tai hoat hoa trang thai im ang cia M. tuberculosis da nhiém vao
co thé.

Nhiém vao déng vat c6 va: M. tuberculosis chu yéu xam nhiém tu nhién vao
ngudi. Vi khuan nay ciing ¢ thé gy xam nhiém tu nhién vao dong vat linh truéng, chd
va dong vat khac tiép xuc gan vai con nguoi bi nhiém. Trong thuc nghiém xam nhiém,
M. tuberculosis xdm nhiém cao vao chuét lang va chuot hamster nhung thuong khong
gay bénh cho bo, dé, méo va tho. Chudt thi nhay cam twong ddi trung binh. M. bovis gay
bénh nhiéu hon cho dong vat. Truc khuan nay gay lao ¢ gia sic ciing nhu & ngudi va
dong vat linh truong khac. Vé mat thuc nghiém khuan nay gay bénh cho chuét lang cao,
bé va chudt va khdng gay bénh cho diéu cam (fowl).

Céc chung Hoa Ky hay M. africanum 1a nhitng nhiing chung truc khuan u lao
duoc phan lap cha yéu tir Chau Phi. Cac type Chau A (Asian) c¢6 doc luc thap hon khi thi
nghiém trén chudt lang, nhay cam véi hydrogen peroxide, khang dugc INH va thuong
phan lap tir Nam An Po. Cac chung Asian ciing di duoc phan Iap tir cac qudc gia Asian
khac va qubc gia ngoai Asian. Pic diém khac nhau cta nhiéu chiung M. tuberculosis
duogc tom tat trong Bang 46.2.

46.12. Phat hién tai phong thi nghiém

Chan do4n 1am sang bénh lao dugc hd trg tir két qua caa phong thi nghiém va céc
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thir nghiém khéac bao gém chuang ct chup X quang bénh phéi. Chan dodn mang tinh
quyét dinh duoc thuc hién nho phat hién M. tuberculosis tir cac mau 1am sang bang céch
soi duéi kinh hién vi hay nudi ciy.

46.12.1. MAu thir

Thu thap mau thir phu thude vao dic diém cua bénh hoic 1 trong phéi hoic 1a
ngoai phéi. Bom, mé phdi, dich rira da day va dich rira phé quan 1a nhitng mau duoc thu
thap dé chan doan bénh lao phdi. Dich ndo tay (CSF), dich mang phéi, dich mang bung,
nudéc tiéu, md hach bach huyét, tiy xuong va mau 1a nhitng mau khac dung dé chan doan
lao ngoai phoi. Nhin chung mét chi 6 sé it truc khuan lao c6 trong mau thu thap ngoai
phdi o Véi ¢d trong mau dom.

(1). Pom la mau lya chon can thu thap doi véi nguoi nghi ngd bi bénh lao phoi.
Luu v 1a thu thap mau dom vao budi sang, chir khéng phai nudc miéng, vao vat chia
sach c6 miéng rong nhu coc thu nhan dom chang han. Thu thap mau dom vao budi sang
1a 1y twong. Néu mau dom qua it, 6 thé can thu thap thém trong 24 gio. Néu mau dom
thu thap lién tuc trong ba ngay sé gia ting co hoi phat hién truc khuan lao.

(2). Dich rit da day c6 thé duoc st dung dé thay thé mau dom, nhat 1a déi vai tré
nho 1a nhitng dbi tugng thuong khong tao ra dom. O nhiing tré 16n hon, ¢6 thé thu thap
chat tiét cudng phdi bang céach kich thich tao ra ho nho st dung dung dich khi propylene
glycol trong sodium chloride 10%. Dich rira phé quan ciing c6 thé duogc sir dung dé chan
doan bénh lao phoi.

(3). Nudc tiéu 1a mau duoc lya chon dé chan doan lao co quan niéu duc. Mau
duoc thu thap hodc ba miu lién tiép vao budi sang sém hozc mot mau nudc tiéu duoc bai
tiét ra trong 24 gio.

Thu thap miu nudce tiéu vao vat chira vo tring sach, rong c6 dung tich 500 mL
hoac 16n hon va chuyén ngay vé phong thi nghiém dé xa ly phan tich. Miu nuéc tiéu
duoc ly thm ¢ tbc ¢6 300 rpm trong 30 phdt va thu thap chat lang dé nudi ciy trén moi
truong chon loc nham phan I1ap M. tuberculosis.

(4). Thu thap CSF dung dé chan doan viém mang ndo lao. Ly tim CSF va chat ran

sau ly tim dwoc nhudm trdi va ciy trén moi trudng nudi cdy. CSF dé yén trong thoi gian
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dai s& phat trién thanh mang nhén, kiém tra dung dich nay cho thay c6 nhiéu truc khuan
hon.

(5). Dich mang phai (pleural fluid), dich mang bung (peritoneal fluid) va cac chat
tiét khac duoc thu thap vao cac vat chla co citrate dé ngan chin sy dong tu. Tuy xuong
va co gan thuong duoc thu thap tir bénh nhan bi lao ké (miliary tuberculosis), mau duoc
thu thap tir bénh nhan bi HIV dung dé phan Iap nudi cay vi khuan.

Diéu quan trong la tit ca cAc mau bénh pham nay phai duogc thu thap trude khi bét
dau liéu phap khang lao. Mau sau thu thap can chuyén ngay vé phong thi nghiém dé
nhudém va nudi ciy. Trong trudng hop khéng thé van chuyén ngay, mau can giit & 4°C
nhung khong dé qua dém. Mau sau thu thap néu dé qua lau s& lam giam kha niang phan
lap truc khuan lao bang phwong phéap nudi cay.

46.12.2. Sei dwéi kinh hién vi

Soi mau dudm dudi kinh hién vi 13 phuong phap dang tin cdy nhat va ciing 1a
phuong phép truyén théng ding dé chitng minh ¢6 vi khuan AFB bang cach nhuom ZN.
M3i 1an nhuoém mau dudm can st dung lam méi dé trai khuan. Khong duoc tai sir dung
lam d3 qua xét nghiém vi AFB ¢ thé con dinh trén bé mat lam va khong bi loai bo trong
qua trinh lam sach lam.

Mau kinh phét duoc 1am tir phan ¢6 mu cia mau dudm va sau d6 duoc 1am kho,
¢d dinh bang nhiét va nhuém bang ky thuat ZN. Soi mau kinh phét dudi len kinh hién vi
nhang dau (100X). Khuan acid-fast trong kinh phét nhuém s& c6 mau dé sang twong phan
véi nén ¢6 mau xanh da troi. it nhat c6 5 x 10* dén to 10° truc khuan/ ml dich dom dé xét
nghiém, dé khoang 10 phut truéc khi bao cao két qua am tinh. Su c6 mat caa it nhat hai
hoac nhiéu hon hai tryc khuan dién hinh trong mau kinh phét dugc xem 1a AFB duong.

Mau kinh phét (smear) duoc phan loai phu thuoc vao sé truc khuan hién dién
trong mau duoc nhudm dé soi dudi 6ng kinh c6 nhiing dau.

Piém luu ¥ mau kinh phét duoc sir dung: (a). Trong danh gia dinh luong sé truc
khuan trong mau duom (Bang 46.3); (b). Bé danh gia sw xam nhidm vao bénh nhan; (c).
Pé giam sat tinh hiéu qua cua liéu phap khang mycobacteria va (d). Pé xac dinh tinh

khong lién tuc trong phan lap vi khuan hd hap.
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Chang minh AFB dudi kinh hién vi qua miu kinh phét nhuém 1a phuong phap
chan doan lao gia dinh. Diéu nay Ia do nhuém ZN kinh phét AFB khéng thé duoc st
dung dé phan biét M. tuberculosis véi cac vi khuan acid-fast khac nhu mycobacteria hoai

sinh hay Nocardia species.

}?ir =

e : RO, o Hinh 46.4. Anh M.
N ", "'v’f“o
g :r’... & »

. tuberculosis nhugm Ziehl-Neelsen
| duai kinh hién vi (1000X). Nhugm

~ | acid-fast phy thugc vao khi ning

mycobacteria lwu giit chit nhuém
khi dwgc xir ly véi acid khang hay
dung dich acid-alcohol nhw chat
J nhugm Ziehl-Neelsen hay
Ay

carbolfuchsin chuyén biét cho M. tuberculosis.

Kinyoun la phwong phap nhuom

Mycobacteria hoai sinh c6 thé hién dién vai hinh dang gidng nhu M. tuberculosis.
Khi nhuém mycobacteria hoai sinh ¢6 hinh dang giong nhau nhung khong cé bat ky dang
chudi hat (beaded appearance) va thuong chi ¢é acid fast nhung alcohol fast thi khong.
Hon nira mycobacteria hoai sinh khdng c6 trong mau dom va cac chat tiét hd hap khéc
nhung lai dugc tim thay trong mau niéu duc, dich da day va mau phan.

Céc chat nhuom auramine - rhodamine 1a nhirng chat phat huynh quanh duoc sir
dung nhu 13 chat cai bién cua chat nhuém ZN truyén théng trong ching minh AFB.
Trong phuong phap nay, mau kinh phét dugc nhudom véi cac chat nhuém phat huynh
quang auramine - rhodamine hoac auramine - phenol va duoc kiém tra bang kinh hién vi
huynh quang dudi anh sang UV. Khi d¢6 AFB xuat hién dudi dang hinh que phat huynh
quang sang d6i nguoc vai nén tdi. Do hiéu tng twong phan, truc khuan dugc nhin thay
ngay ca dudi vat kinh phéan giai cao, ngugc lai véi vat kinh nhdng chim ¢ truong hop
nhudém ZN, nén c6 kha ning san loc nhanh & khu vuc kinh phét 16n hon. Céc kinh phét
hién vi khuan nhuém huynh quang nay cé thé dugc sang loc nhanh hon do AFB néi Ién

nguoc véi nén khong phét quang. Pay 1a diém thuan loi chinh cua phuong phap nhuém
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nay, vi vay duoc chap nhan & nhitng phong thi nghiém noi c¢6 nhiéu mau kinh phét can
kiém tra AFB. Tuy nhién, phuong phap nay luén ludn can khiang dinh lai cdc mau kinh
phét dwong tinh vai chat phat huynh quang bang nhuém ZN.

Soi kinh hién vi mau dom c6 thé khdng phat hién bénh & giai doan sém hoic &
nhitng tré cd chat tiét ho hap it.
Bang 46.3. Phan loai két qua nhugm AFB bing k§y thuat ZN.

Duwé6i kinh hién vi nhang So6 lwong AFB Tong hop két qua

chim bang dau

1 Field 10 hozc nhiéu hon 4+

1 Field 1-9 3+

10 Field 1-9 2+

100 Field 1-9 1+

300 Field 1-2 Nghi ngo; 1ap lai mau kinh phét
300 Field 0 Khoéng nhin thiy AFB

AFB, truc khuan acid-fast

Co dic mau: phuong phap co dic dugc md ta dé co diac mycobacteria trong dom
va cac mau khac. Bing phuong phap nay, mau dugc khir nhiém va c6 dic vao trong thé
tich nho nhung khong 1am bat hoat vi khuan. Chat lang ¢6 dic duoc st dung dé soi dudi
kinh hién vi ciing nhu dung cho nudi cdy va cdy vao dong vat. Mot sé phuong phap hién
duoc st dung bao gom nhu sau:

Phwong phap Petroff: day la phuong phap don gian va duoc st dung rong réi.
Trong phuong phap nay, tron déu mot lugng thé tich can bang giita dich dom va dung
dich sodium hydroxide 4% va u & 37°C ¢6 ché do lic cho dén khi dung dich trong binh
chua tré nén trong, trung binh khoang 20 phuat. Sau d6 dem ly tam 3.000 rpm/ 30 phut.
Loai bo phan ndi va phan ling dem trung hoa bang cach thém hydrochloric acid 8%.
Phenol red dugc sir dung lam chi thi.

Phwong phap khac: phuong phap khac dé co dic mau nhu sir dung acid lodng
nhu sulfuric acid 6%, oxalic acid 5%, hay hydrochloric acid 3% hoic yéu t6 mucolytic

nhu N-acetyl-Lcysteine cung véi sodium hydroxide va pancreatin, desogen, zephiran va
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cetrimide dé c6 dac mau.
46.12.3. Nudi cay

Nudi cdy 1a phuong phap quyét dinh dé phét hién va xac dinh M. tuberculosis.
Nudi cdy ciing 1a phuong phap chan doan nhay hon so véi soi mau kinh phét duéi kinh
hién vi. Nudi cay cd thé cho két qua duong khi t& bao vi khuan & nong do thap 10 - 100
AFB/ mm mau di duogc 1am dic. Piém thuan loi khac cua nudi ciy dé 1a giup dinh danh
cac loai chuy@n biét va dung dé xac dinh kiéu nhay cam véi khang sinh cua céc chung
phan lap.

Moi truong LJ 12 moi trudng c6 thanh phan co ban Ia tring va méi truong
Middlebrook 7H10 va 7H11 la nhitng mdi treong thach co ban va nhirng moéi trudng nay
1a méi truong truyén thdng duoc sir dung trong nudi cay khuan. Do M. tuberculosis ting
truong cham, nén trén moi truong truyén théng ching doi hoi thoi gian tir 6 - 8 tuan &
37°C dé hinh thanh khuan lac. Sy tiang truong caa hau hét cac chung M. tuberculosis c6
thé xuat hién trong thoi gian nay. Tuy nhién khi nudi cay ca&c mau &m can quan sét trong
vong 12 tuan.

46.12.4. Xac dinh vi khuan

M. tuberculosis duoc xac dinh bang nudi ciy va thir nghiém sinh hdéa. M.
tuberculosis c6 phan ng catalase duong yéu, nitrate duwong, khitr niacin va ting truong
cham nén can thoi gian 4 - 6 tuan dé hinh thanh khuan lac trén méi truong thach. Khac
biét gitra M. tuberculosis va M. bovis duoc tom tit tai Bang 46.4.

Thir nghiém niacin: thir nghiém duoc tién hanh bang cach thém 1 mL nudc mudi
thanh triing vao khuan lac M. tuberculosis trén méi truong LJ. Méi trudng nay duoc gt
& Vi tri nghiéng nén céac khuan lac caa mycobacterium dugc nuéc mudi phi hoan toan.
Sau d6 1ay 0,5 mL cua dich cho vao éng nghiém sach c¢é nap vin. Cho vao dich nay 0,5
mL alcoholic aniline va 0,5 mL cyanogen bromide 10%. Mau vang xuat hién trong vai
phat biéu thi cho két qua duong. M. tuberculosis c6 niacin &m nén thar nghiém khdng
Xuat hién mau vang trong dich thir.

Thir nghiém arylsulfatase: thir nghiém nay duoc tién hanh & mycobacteria dang

nuodi trén moi truong ¢ tripotassium phenolphthalein disulfate 0,001 M. Mycobacterium
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species san sinh ra enzyme arylsulfatase phan cét tripotassium phenolphthalein disulfate
dé phong thich ra phenolphthalein ti do. Phenolphthalein ty do nay dwgc phat hién bang
cach cho thém sodium hydroxide 2N vao chung nudi cdy. Khi mau vang xuét hién biéu
thi cho phan ung duwong. M. tuberculosis khong c6 arylsulfatase, nguoc lai mot sé
Mycobacterium khac co6 arylsulfatase.

Thir nghiém neutral red: thir nghiém nay duoc tién hanh dé phat hién kha nang
mét sé chung mycobacteria két ndi véi neutral red trong dung dich dém alkaline. Trong
thir nghiém nay lay mot hoac hai khuan lac mycobacteria dang ting truéng trén moi
truong LJ cdy vao 5 mL ethyl alcohol trong chai ¢6 nap van. U & 37°C trong 1 gio. Sau
d6 can than loai bo phan ndi alcohol va chuyén sang chai khac c6 5 mL nudc cat va thém
0,2 mL dung dich neutral red 0,05%. Tiép dén nho ting giot sodium hydroxide N/100
cho dén khi mau cua dung dich tré thanh mau ho phach (amber). Sau d6 o & 37°C trong 1
gid ¢ bé diéu nhiét co lac. Mau hong hoidc do xuat hién trong dung dich ¢ mau hé phéch
duoc xem la két qua duong. M. tuberculosis va M. bovis c6 neutral red duong.

Thir nghiém catalase: thir nghiém nay duoc tién hanh dé phat hién enzyme
catalase do nhiéu loai Mycobacterium san sinh ra. Thir nghiém duoc tién hanh bang céach
tron vira du thé tich caa hydrogen peroxide 30% va Tween 80 10% vao 6ng nghiém. Sau
d6 dung que cay vong nichrome dich khuan lac mycobacteria vao 6ng nghiém c6 chua
hén hop trén. Quan sat bong bong khi hinh thanh trong vong 1 phat. Viéc xuat hién bong
bong khi chi thi cho két qua duong. Néu néu bong khi xuét hién trong dung dich ngay tirc
thi, thi thir nghiém duoc xem 1a duong tinh manh, nhung néu bong khi xuat hién cham,
thi thir nghiém duoc xem 1a duong tinh yéu. Khong c6 bong khi duoc xem 1a &m tinh. M.
tuberculosis va M. bovis c6 catalase duong yéu. Truc khuan nay mat hoat tinh catalase
khi ching phat trién kha niang khang INH.

Thir nghiém amidase: tht nghiém nay phat hién kha nang cua mot sb
mycobacteria phan cat cac amide nhu acetamide, nicotinamide, pyrazinamide, carbamide
va benzamide. Thir nghiém nay duoc tién hanh bang cach ciy 0,00164 M dung dich
amide véi mycobacteria va u ¢ 37°C. Sau do6 thém 0,1 mL manganese sulfate, 1 mL dung

dich phenol va 0,5 mL dung dich hypochlorite. Sau d6 6ng nghiém chira hdn hop trén
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duoc giit & nuéc sbi trong bé didu nhiét trong 20 phit. Két qua duong khi phat hién thay
mau xanh da troi trong dung dich. M. tuberculosis c6 amidase duong, san sinh enzyme
nicotinamidase va pyrazinamidase.

Thir nghiém khir nitrate: thir nghiém nay phat hién su c6 mat caa enzyme nitrate
reductase do M. tuberculosis va cac loai Mycobacterium khac san sinh ra. Thir nghiém
duoc tién hanh bang céch thém khuan lac mycobacteria vao dung dich dém c6 chua
nitrate va u ¢ 37°C/ 2 gio. Sau khi u, thém dung dich sulfanilamide va N-naphthyl-
ethylene diamine hydrochloride. Khi c6 mau hdng hoic do xuét hién trong vong 30 - 60
gidy dugc xem la duong tinh. M. tuberculosis va cac loai mycobacteria khac cé nitrate
reductase duong, M. bovis va M. avium thi am.

Bang 46.4. Pic diém khac nhau ciia Mycobacterium tuberculosis va M. bovis.

Pic diém Mycobacterium tuberculosis ~ Mycobacterium bovis

Duéi kinh hién vi Manh khanh hoic dang hinh Thang, to khoe, ngan va co
que cong nhe dang chudi hat dang hinh que dong dang
(beaded appearance)

Nhu cau oxygen Hiéu khi bat buot Vi hiéu khi khi phan lap ban
dau nhung tré nén hiéu khi
khi cay chuyén

Thoi gian hinh thanh Can 12 - 25 ngay, ting truong Can 20 - 40 ngay, ting

khuan lac 37°C t6t truong kém

Anh huéng cia glycerol  Khuéch dai ting truong Uc ché tang truong

(0,75%)

Khuan lac Khuan lac rap, dai, c6 mau Khuan lac nhin, det, d& vg,
tring dén mau da bo am uét

Khi nitrate + -

San sinh niacin + =

Thiy gian Tween 80 Dao dong -

o

Nhay cam Vol + -
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pyrazinamide (50
Hg/mL)
Tinh gay bénh trén + +

chudt lang
Tinh gay bénh trénthé - +

Thiy giai Tween 80: thtr nghiém nay duoc tién hanh dé chang minh enzyme
lipase duoc mot sb loai mycobacteria san sinh ra. Thir nghiém dwoc tién hanh bang cach
thém mot khuyén cay vong dich khuan mycobacterium qua nudi cdy vao dung dich co
chtra Tween 80, dém va chi thi neutral red. Sau khi cdy & ¢ 37°C va quan st phan {ng
lan dau sau 3 - 6 gid, sau d6 vao ngay thi ba va sau d6 1a hang ngay cho dén 10 ngay.
Khi xuat hién mau hong cho thay cé thay giai Tween 80. M. tuberculosis biéu hién két
qua dao dong. M. kansasii c6 phan tng duong trong vong 3 - 6 gid, trong khi cac loai
mycobacteria khac cho két qua dwong trong vong 3 - 10 ngay.

Thir nghiém phan biét NAP: thar nghiém nay duoc dua trén nguyén tic thém p-
nitro acetyl-amino-hydroxyl-propionophenone (NAP) dé wc ché sy tang truong caa M.
tuberculosis ciing nhu M. bovis va M. africanum. Chéat nay khong wuc ché cac loai
Mycobacterium khac tang truong.

Thi nghiém pyrazinamide: M. tuberculosis nhay cam vé&i 50 pg/mL
pyrazinamide va khuan ndy c6 enzyme pyrazinamidase. M. bovis khéng c6
pyrazinamidase.

Nhay cam véi TCH: M. tuberculosis khang dugc 10 pg/mL TCH, nguoc lai M.
bovis thi nhay cam véi TCH.

Dic diém xac dinh Mycobacterium tuberculosis dugc tom tat nhu sau:

(1). La tryc khuan acid-fast c6 hinh dang thiang hoic cong nhe.

(2). Trén méi trudng LJ sau 4 - 6 tuan 4, vi khuan ting truong cham, hinh thanh
khuan lac mau tring d¢én mau da bo, thd, xu xi, nho 1én, khong déu.

(3). Tang trudng tot.

(4). C6 phan ting catalase duong yéu.

(5). Phan ttng neutral red cho két qua duong.
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(6). Phan tng amidase duong.

(7). Co kha nang khtr nitrate.

(8). Pyrazinamidase duong.

(9). CO niacin am.

10). Arylsulfatase am va

(11). Nhay cam véi pyrazinamide 50 mg/mL.

46.12.5. Mycobacteria nhay cam véi khang sinh

Véi tinh trang ndi 1én cua mycobacteria da khang thuéc (MDR), viéc xac dinh tinh
nhay cam voi thubc c¢6 y nghia quan trong gitp sir dung liéu phap diéu tri thich hop.
Nhay cam véi thudc c6 thé duge chiang minh bang ca (a) phuong phap xac dinh tinh
nhay cam theo kiéu hinh va (b) phuong phap xac dinh nhay cam theo kiéu gen.

(a). Xac dinh nhay cam theo kiéu hinh gom (i) phwong phap ty sé khang
(resistance ratio), (ii) phuong phap ndng do tuyét dbi (absolute concentration), (iii)
phuong phap tirng phan (proportion method) va (iv) phuong phap do bic xa (radiometric
method).

(b). Phwong phap di truyén gom (i) giai trinh tuw DNA, (ii) lai trén pha ran va (iii)
PCR.

46.12.6. Chan doan bang huyét thanh

Sy xam nhiém cia M. tuberculosis lién quan véi micc gia ting cua khang thé trong
huyét thanh. Nhiéu khang nguyén mycobacteria duoc st dung trong cac thar nghiém
huyét thanh, ching gom BCG, 5 va céc protein 6 kDa cia M. tuberculosis, protein 32
kDa va 64 kDa ctia M. bovis, ... . Viéc phat hién khang thé bang thir nghiém huyét thanh
nhu st dung phuong phap ELISA, thi ¢6 gia tri gigi han trong chan doan lao phéi. Ngung
két latex sir dung céc hat latex c6 pha khang thé tho chéng lai M. tuberculosis duoc sir
dung dé ching minh khang nguyén cé trong CSF dung dé chan doan viém mang nio lao.

46.12.7. Céy vao dong vt

Cay mau bénh pham di duoc ¢ dic vao co dui caa hai con chudt lang khoe manh

12 tuan tudi. Quan sat thay chudt giam can va cé phan ang tuberculin trén da cho két qua

duong dugc xem 1a xam nhiém da dién ra. M6t trong hai con chudt s& chét sau 4 tuan.
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Xam nhiém dién ra khi khdam nghiém ti thi dong vat cho thay ton thuong ba dau
(caseous lesion) tai vi tri cay khuan. Déi khi ton thuong ba dau cuc bo c6 thé lién quan
vé6i sy hinh thanh ma xanh (pus) tai vi tri tén thuong ctia da va mo rong sang hach bach
huyét. Lach, gan, phlic mac va phoi phét trién u lao c6 kich thudc 1 - 2 mm. Nhudm kinh
phét dich ri soi dudi kinh hién vi cho thay c6 AFB. M. tuberculosis 12 khuan gay bénh
cao & chudt lang, trong cac ching co catalase am, khang INH biéu hién gay bénh thap
cho chuot lang. M. tuberculosis khéng gay bénh cho thé. Con M. bovis gay bénh cho ca
tho va chuot lang.

46.12.8. Thir nghiém tuberculin trén da

Thtr nghiém tuberculin trén da (TST) la th nghiém duoc st dung réng réi trong
chan doan lao:

(1). Thir nghiém nay duoc sir dung dé danh gia cac truong hop bi bénh lao va dé
chan doan cac truong hop c6 nghi ngd bi nhiém M. tuberculosis.

(2). TST duoc sir dung dé chan doan xAm nhiém lao dang hoat dong ¢ tré so sinh
va tré nho.

(3). Thtr nghiém nay ciing duoc sir dung dé lya chon quan thé nhay cam Vi
vaccin BCG (bacille Calmette-Guerin).

(4). TST la thir nghiém c6 gia tri dé do mirc do pho bién caa bénh lao trong cong
dong.

TST c6 thé duogc tién hanh theo cac phuong phap sau:

Thir nghiém mantoux: thir nghiém mantoux 14 mot phuong phap khuyén céo sir
dung dé thr nghiém trén da. Thir nghiém duoc tién hanh bang cach st dung kiém tiém
27-G dé tiém vao trong da 0,1 mL hozc 5 don vi tuberculin (TU) PPD vao mit trong cua
canh tay. Piéu quan trong 1a PPD phai duoc tiém vao giita cac 16p cua da, nhung khong
duoc tiém vao dudi da.

Sau 48 - 72 gio phat trién vét co cang (induration) c6 kich thudc 10 mm hozc 16n
hon tai vi tri tiém dugc xem la thur nghiém duong. Kich thudc co cing < 5 mm dugc xem
1a &m, nguoc lai gitta 6 va 9 mm dugc xem & nghi ngo. Ban do (erythema) khong duoc

xem la két qua cua thir nghiém.
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Néu thtr nghiém PPD cho két qua am ¢ 5 TU, thi c6 thé thir nghiém PPD lap lai &
10 hodc 100 TU. Dan xuit protein tinh sach (PPD) cua 1 TU duoc sir dung khi nguoi
nhan dugc xem nhu cyc Ky man cam véi khang nguyén nay.

Thir nghiém da 18 trén da (multiple puncture test): thir nghiém nay gom thir
nghiém Heaf va thir nghiém time. Thir nghiém Heaf duoc tién hanh bang cach sir dung
stng ban (hit gun) va st dung cac chia (prong) xai mot 1an mang PPD khé. Thir nghiém
nay c6 thé phi hop dé sang loc va khao sat nhung khong sir dung trong thir nghiém chan
doan bénh vi chung thiéu di d6 nhay va do dic hiéu.

Thia nghiém trén da cho két qua dwong cho thdy sy qua min cam
(hypersensitivity) cua ca thé do véi protein tubercle. Biéu nay cho thay ¢ su xam nhiém
M. tuberculosis hogc co tiém chang vaccine BCG trong hién tai hoac trong qué kha co
bénh hoic khong. TST sé cho két qua duong 4 - 6 tuan sau khi xa&m nhiém hoic tiém
chung. Két qua biéu hién dwong tinh cua thir nghiém tubercle s& dan dan bién mét trong
vong 4 - 5 nam khi khong c6 sy tai phoi nhiém véi truc khuan lao. O nhitng ving xay ra
dich cuc bo (endemic), két qua duong tinh nay van duy tri do ¢ su phoi nhidm vai tryc
khuan lao lap lai.

Ther nghiém cho két qua &m biéu thi ngudi xét nghiém chwa bao gid tiép xic voi
truc khuan lao. TST c6 thé cho phan tng duong tinh gia va am tinh gia:

(1). Phan tng dwong tinh gida xuat hién & bénh nhan bi nhiém vi khuan
mycobacteria khdng phai lao tir moi truong.

(2). Phan tng am tinh gia c6 thé xay ra ¢ bénh nhan (a) cé tiém vaccine, (b) sir
dung liéu phap 1am wc ché mién dich (immunosuppressive therapy), (c) c6 CMI bj khiém
khuyét, (d) bi ac tinh mé ludi bach huyét (lymphoreticular malignancies), (e) khiém
khuyét vé mién dich (immunodeficiency), (f) bi suy dinh dudng (malnutrition) va (g) bi
lao ké (miliary tuberculosis). Cac bién phap st dung thudc khong ding cach nhu tiém
PPD vao duéi da hoic tiém qua it khang nguyén, PPD bi nhiém, hoic do bao quan khéng
dung cach 1a nhitng yéu t6 khac c6 thé 1am ting phan ang &m tinh gia.

46.12.9. Phwong phap nhanh va tu dong

Cac phuong phap truyén thdng thi rat cham va ton thoi gian, doi hoi tir 6 - 8 tuan
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dé phan l1ap M. tuberculosis. Vi vay ngay nay nhiéu phuong phap nhanh va tu dong duoc
st dung ngdy cang ting dé chin doan lao. Cac phwong phap hién nay gom phuong phap
nudi cay do bic xa ty dong (automated radiometric culture method), vi du BACTEC,
SEPTICHEK, MGITs (nudi cdy trong ng nghiém c6 chi thi do ting truéng cua
mycobacteria), ... .

Phuong phap nuéi cdy do buc xa tu dong nhu BACTEC st dung mdi truong long
Middlebrook 7H12 c6 palmitic acid phét xa do gén carbon phéng xa *C. Méi trudong nay
cling chira mot s6 yéu té khang khuan nham ngian chan cac vi khuan khéng phai
mycobacteria tang truong. Két qua cua thir nghiém nay dugc chiing minh qua “CO; c6
gan phéng xa duoc san sinh ra trong qua trinh ting truéng cuia mycobacteria. Su ting
trudng cliia mycobacteria thuong dugc phat hién trong vong 9 - 16 ngay.

SEPTICHEK la mot phuong phap nhanh khac dung dé phan lap mycobacteria.
Pay 1a phuong phap khéng phong xa, dua trén hé thong méi truong long ludng pha nho
d6 1am giam thoi gian phuc hoi trung binh so véi phuong phép truyén théng.

Mot phuong phap méi duoc tién hanh d6 1a MGITs, biéu dién su ting truéng cua
vi sinh vat va cung cap chi s6 dinh luong ting truong cua M. tuberculosis. Trong thir
nghiém nay st dung 6ng nghiém day tron c6 dau do cam tng (sensor) voi oxygen dit &
dudi 6ng.

46.12.10. Phwong phap phan tir

PCR va phuong phap khuéch dai nucleic acid khac thuong duoc sir dung dé phat
hién truc tiép M. tuberculosis trong cac mau bénh pham nhu CSF chang han. Thir nghiém
truc tiép AMPICLOR M. tuberculosis 1a mét vi du vé thir nghiém khuéch dai nucleic acid
duoc sir dung & cac nudc phat trién nhu Hoa Ky chang han. Muc tiéu thir nghiém
AMPICLOR I trinh tu chén 1S6110 trong DNA cua truc khuan lao. Do nhay cua thi
nghiém nay dao dong tir 40 % dén 60 % va do dac hiéu 1a 95 % & cac trudng hop lao
duong tinh. Thir nghiém nay ciing cho két qua nhanh. Diém bat lgi cua thir nghiém nay
d6 1a mau bénh pham bi 6 nhidm cac san pham khuéch dai truée va su hién hién cua céc
chat uc ché c6 thé 1am gia tang phan ang am tinh gia hoic duong tinh gia.

Mau do DNA: lai nucleic acid st dung mau do DNA ngay cang ting dung dé xac
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dinh cac loai Mycobacterium. Hién nay nhiéu mau do thuong mai c6 san trén thi truong
gitup xac dinh M. tuberculosis dé dang hon. Mau do DNA c6 do nhay va chuyén biét la
100 %, khi c6 it nhat 100.000 khuan lao hién dién. Thir nghiém nay sit dung mau do
DNA mach don c6 gén ester phéat quang héa hoc. Phéat quang hoa hoc duge xac dinh nho
st dung quang ké (luminometer). Thir nghiém mau dd DNA cho két qua duong biéu thi
cho mycobacteria 1a M. tuberculosis, M. bovis, hoac M. africanum. Mau do khéng thé
phan biét duoc cac loai ndy. Nén can sir dung cac thir nghiém nhiam xac dinh kha ning
sinh niacin, khir nitrate va sinh pyrazinamidase dé phan biét M. tuberculosis voi M. bovis
(Bang 46.4).
46.13. Piéu tri

Liéu phap hoa hoc bang cach sir dung thue khang lao da dugc t6i uu hoa dé diéu
tri bénh lao. Liéu phap khang lao s& tiéu diét truc khuan lao, vi thé ngan chin dugc cac
bién chirmg sau hon ctia bénh so cap giai doan sém va su tién trién cua bénh. Liéu phép
thudc chdng lao s& lam bién mét cac ton thuong u hat hay ton thuong dang t6 ong
(caseous lesion). Thudc chéng lao dwoc phan thanh hai dong nhdm thudc dong thir nhat
va nhém thuéc dong thi hai:

46.13.1. Thuaoc tri lao dong thir nhat

Thudc tri lao dong tha nhat gom rifampicin, INH, ethambutol, streptomycin va
pyrazinamide. Ngoai trir ethambutol, tit ca cac thudc dong thir nhat nay la chat diét
khuan. Cac thudc nay it doc tinh va c6 hiéu ning cao so vai cac thudc dong thir hai. Ca
INH va rifampicin thi hiéu qua dé chong lai truc khuan lao trong cac 6 hoai tir va
mycobacteria trong ndi bao. Nguoc lai streptomycin, aminoglycosides va capreomycin
xam nhap kém vao noi bao.

Diéu tri bénh lao can c6 két qua phét hién truc khuan lao, can két hop bén thudc
INH, rifampicin, pyrazinamide va ethambutol. Theo d6 udng két hop 4 loai thuéc nay 3
lan /tuan trong hai thang dau, sau d6 chi udng hai loai INH va rifampicin 3 lan/tuan trong
thoi gian 2 - 4 thang. Van dé noi 1én hién nay 1a dic tinh khang thuéc tu nhién cua M.
tuberculosis 12 van dé 16n trong liéu phap hoa hoc diéu tri bénh lao. Diéu nay xay ra la do

su dot bién vai tan suat khoang 10° té bao phan chia.
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Pa khang thudc: néu cic trudng hop bénh lao duge diéu tri bang mot loai thude
khang lao, thi vi khuan lao nhay cam véi thudc d6 s& bi tidu diét, nguoc lai vi khuan
khong nhay cam voi thudc sé tiép tuc nhan 1én. Chinh vi vay can str dung nhiéu khéang
sinh khang lao dé ting cudng cuong tinh hiéu qua trong diéu tri. Viéc ndi 1én lao khang
da thuéc (MDR-TB) 12 van dé nghiém trong va kha ning vi khuan khang duoc rifampicin
va INH cuing véi d6 1a khang vai mot hoac nhiéu loai thube chdng lao.

Diéu nay la do rifampicin va INH chu yéu duogc st dung cho liéu phap hoa hoc
trong thoi gian ngin va cac chung M. tuberculosis tré nén khang vai ca loai thudc nay va
vi vay ching khong con hiéu lyc khi duoc chi dinh diéu tri. Khang da thuoc (MDR) c6
hai dang d6 14 so cap va thir cap.

Khang da thuéc (MDR) so cap dugc dinh nghia nhu 14 sy phét trién khang doi
véi viée diéu tri chong lao ¢ ca thé trude day chua co tién sir diéu tri bénh lao. Khang da
thudc so cap thuong xay ra:

(). O nhiing bénh nhan dang song trong khu vuc ¢6 mic d6 phod bién cao cua M.
tuberculosis khang thudc,

(b). O nhiing trudng hop phoi nhiém véi bénh lao khang thudc va

(¢). O nhirng truong hop bi nhiém HIV do sir dung chung kim tiém dwa ma tay
vao tinh mach.

Khang da thuéc (MDR) thir cap dugc dinh nghia nhu 13 su noi 1én cua tinh
khang khang lao (antitubercular resistance) trong thoi gian nhiém bénh va diéu tri khang
lao. Khang da thudc thir cap thuong phat trién:

(). O nhirng bénh nhan duoc diéu tri khong du liéu va
(b). O nhitng nguoi bénh khéng udng thudc khang lao dinh ky.

Ché do diéu tri cho bénh nhan lao khang da thudc ban dau dugc diéu tri bang bon
loai thudc. Cac loai thubc nay chira it nhat bon loai tiéu diét vi khuan nhu INH,
rifampicin, pyrazinamide va hoac la streptomycin hoac la loai aminoglycoside khac hoac
ethambutol liéu cao.

46.13.2. Thubc khang lao thé hé thir hai
Thudc khéang lao thé hé thir hai dwoc sir dung cho cac truong hop bi bénh lao khi
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ma thudc thé hé thir nhat khong hiéu qua. Cac loai khang sinh gdm mot luong 16n thube
ci va mdi nhu ciprofloxacin, cycloserine, ethionamide, kanamycin, ofloxacin,
levofloxacin, capreomycin va cac khang sinh khac. Liéu phép quan sét truc tiép (DOT) la
phuong phap hién nay cho phép diéu tri cac truong hop bénh lao. DOT thi cuc ky hitu ich
dé phong ngira ndi 18n khang khang sinh bang cach dam bao st dung pha hop khéang sinh
cho bénh nhan.
46.14. Ngin ngira va kiém soat

Bao gém phong ngtra bang héa hoc (chemoprophylaxis), sir dung vaccine va bién
phap stc khoe tong thé.

46.14.1. Phong ngira bang hoa hec

Phong ngira bang hoa hoc hay liéu phap hdéa hoc dé phong ngira duoc tién hanh
bang céch sir dung thudc chong lao nhu INH. INH thudng duoc st dung dé diéu tri:

(1). Nhttng nguoi bi bénh lao am i,

(2). Ngusi bi nhidm HIV,

(3). Tiép xdc véi bénh nhan lao lay nhiém trong vong 3 thang, ngay ca khi TST
cho két qua am tinh,

(4). Tré chua tiém vaccine va

(5). Nguoi gia bi bénh am i duoc chitng minh bang két qua X quang.

Céc truong hop nay da duoc diéu tri bang INH, liéu sir dung 5 mg/kg ngay trong 6
- 12 thang. Két qua nghién ctiu cho thay lidu phap phong bénh héa hoc bing INH dugc
xem la giam nguy co mac phai bénh gan 90%.

46.14.2. Tiém vaccin

Tiém vaccin chdng lai bénh lao duoc tién hanh bang cach su dung vaccine. BCG
la vaccine dugc diéu ché tir chiing vi khuan M. bovis con séng da duoc lam yéu. Ching
vi khuan duoc 1am yéu nay dugc Calmette va Guerin diéu ché dau tién vao nim 1921.

Ctr ba tuan, ho da cay chuyén chung vi khuan nay dé sau d6 thanh 230 chung cay
chuyén trén méi treong khoai tdy ngam trong mat bod vo triing cd chira glycerol 5% trong
sudt 13 nam. Vaccine BCG & dang long hoic dang dong kho. Dang dong kho thuong

duoc st dung, khi str dung vaccine dong kho can hoan nguyén bang nudge mudi sinh 1y vo
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trung dat thé tich cudi 12 0,1 mL trudc khi sir dung.

Vaccine d3 dwgc hodn nguyén c6 tudi doi 3 - 6 gio. Khi st dung, tiém 0,1 ml
vaccine da dugc hoan nguyén vao dudi da. O thir nghiém duong, mét nét nho phat trién
tai vi tri tiém sau 2 - 3 tuan tiém. NGt nay ting kich thuée tir va sau khoang 5 tuan dat
duong kinh 4 - 8 mm. Sau d6 lin xudng hoic v ra thanh vét 16 ndng, rdi lanh miéng co
seO.

Sau khi tiém vaccin BCG, ca thé am tinh vai tuberculin dwgc chuyén d6i thanh
phan tmg duong. Su mién dich sau khi tiém vaccin BCG thi twong tu va c6 thé kéo dai
khoangl5 nam.

Mic du vaccin BCG da duoc sir dung tir ndm 1921 va khoang 3 ti liéu da dugc sir
san xuat, hiéu qua cua vaccine nay van con tranh cii. Mot sé thir nghiém trong linh vuc
nay da duoc tién hanh dé danh gia hiéu ning cia vaccine. Két qua thu duoc ¢ sy dao
dong 16n tir 0 dén 80% dugc bao vé. Tuy nhién & hai cudc thir nghiém phan tich quy md
I6n bao gom thir nghiém duoc tién hanh & An Do cho thay vaccine BCG thi hiéu qua
chdng lai bénh lao ké va lao mang néo.

Luwu y vé vaccine:

(1). BCG la vaccine duoc sir dung rong rai dé ngan chin viém mang ndo lao va
bénh lao phat tan, day 1a hai bénh nghiém trong va de doa mang séng & tre.

(2). Vaccine BCG khong ngin chin duoc sy nhiém khuan do M. tuberculosis.

(3). C6 su tranh cai vé hiéu ning cuia vaccine BCG chdng lai bénh phéi.

(4). Vaccine BCG cam dung cho nhitng bénh nhan bi suy giam mién dich nhu (a)
bi HIV, (b) khiém khuyét mién dich so cap va thir cdp va (c) & nhitng bénh nhan dang
diéu tri bang steroid. Cac bién chiing khi st dung vaccine BCG gém hinh thanh &p se
dudi da va phat trién chang hach bach huyét (lymphadenopathy) tai vj tri tiém. Cac bién
chung c6 thé phai duoc diéu tri bang thudc khang lao ngoai trir pyrazinamide.

(5). Hién nay vaccine nay dang duoc sir dung ¢ hon 100 qudc gia va dugc ding
cho tré so sinh ngay khi sinh. WHO khuyén c&o nén sir dung vaccine ¢ tré bi nhiém HIV
nhung khong biéu hién triéu chung & nhitng noi ma nguy co cao vé bénh lao.

46.14.3. Bién phéap sic khée tong thé
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Bién phap stc khoe tong thé gom dinh dudng day di, noi ¢ tt va gido duc vé gin

giir va bao vé sirc khoe ca nhan va cong dong.
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