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TOM TAT

Tu cdu vang Staphylococcus aureus (S. aureus) 1a mot trong nhiing nguyén nhan chinh gy ngd doc thuc

phdm do chiing tiét ra cac doc té rudt staphylococcal enterotoxin (SE). Doc t6 cua tu cau vang dugc xép vao ho
nhiing siéu khang nguyén, ching c6 tinh én dinh cao, khang véi hau hét cac enzyme phan huy protein va vi thé
chung giit duoc hoat tinh trong dudng tiéu hoa sau khi dwoc 3n vao bung. Dic biét, tinh bén nhiét 1a mot trong
nhitng tinh chét quan trong nhat cua cac SE trong linh vuc an toan thuc phdm. Ching khéng bi phan hiy &
100°C trong 30 phut, tham chi & 121°C trong 28 phut, cac SE van giit duoc hoat tinh sinh hoc. Tinh khéng
nhiét cua cac SE trong thuc pham cao hon so véi trong méi truong nudi cdy. Tu clu vang san sinh hon 20 loai
doc tb khac nhau tir SEA dén SEE, tr SEG dén SER va SEU. Trong cac nhom doc t6 (siéu khang nguyén) do
S. aureus san sinh ké trén thi doc t6 rugt nhoém B (Staphylococcal enterotoxin B — SEB) 1a mét doc t6 manh,
bén voi nhiét va hoa tan trong nudc, ching c6 phd phin bd rong réi va la tac nhén phd bién gay ngo doc thuc
pham Nguy hiém hon, SEB con 1a mot trong nhiing nhom doc t6 dugc sir dung lam vii khi sinh hoc dung dé
tan cong trong khing b sinh hoc va chién tranh sinh hoc. Vi thé viée xéc dinh sy c6 mat cua SEB trong thuc
phim nhim danh gia nguy co ngd doc 1a v6 cling quan trong. Trong bai tdng quan nay, ching t6i xin gi6i thiéu
nhiing nét co ban nhét vé vi khuin tu cdu vang, doc té rudt SEB va dé cap dén mot sé phuong phap dé chén
doan, phat hién doc t6 SEB. Pic biét 13, ching t6i tip trung cha yéu vao phuong phap que thtr nhanh dang sic
ky mién dich; day la phuong phéap c6 d6 nhay cao, cho két qua trong thoi gian ngén, d& st dung va bao quan.

Tir khéa: djc 16 rudt, ngé dic thuc pham, que thir sdc ky mién dich, Staphylococcus aureus, Staphylococcal

enterotoxin B, SEB

TINH HINH NGO BOC THUC PHAM DO TU
CAU VANG

Ngd doc thuc phém 1a hién tugng dau bung, noén
mira, néng sot, tiéu chay... ciia nguoi do an phai
thirc an khéng dam bao vé sinh hoac bi hu hong. Co
nhiéu nguyén nhan dan dén thyc phim khéng an
toan, nhiém vi khuén 13 mot trong nhiing nguyén
nhan phd bién gay bénh trén toan cau. Theo T chirc
Y té Thé giéi (WHO), luwong thye, thuc phém nudi
con nguoi nhung cling chinh 1a nguyén nhan gay ra
khoang 50% cac trudong hop tir vong trén toan thé
gi6i hién nay. Hién c6 t6i 400 bénh lay qua thuc
phim khéng an toan, chu yéu 14 dich ta, tiéu chay,
thuong han, cum. Thyc phém 6 nhiém béi vi sinh vat
hodc doc té ciia chung 1a mot trong nhitng nguyén
nhan chinh va chi yéu giy ngd doc thuc phim
(NDTP). Theo WHO/FAO (thang 5/2005), ngd doc

thyc phidm anh huong rit 1on dén stc khoe con
nguoi va kinh té, & cac nudc cong nghiép 30% dan
$0 bi ngd doc thyc pham hang nam.

O Hoa Ky, udc tinh mdi nam c6 khoang 76 trigu
ca bénh, 325 nghin ca nhap vién va 5 nghin ca tir
vong do céc bénh truyén qua thuc phim, chi phi diéu
tri cho cac bénh nhan khoang 6,5 ty do la, thiét hai
do nghi diéu tri khoang 34,9 ty d6 la/nim (Mead et
al., 1999). S. aureus 1a nguyén nhan chu yéu cia cac
bénh lay truyén qua thuc pham, no gy ra khoang
241 ca bénh mdi nim tai Hoa Ky (Scallan et al,
2011). Ngé doc thyc pham do tu cdu vang 1a mot
trong nhimng bénh truyén qua thuc phdm phd bién
nhét trén thé gidi do tiéu thy thirc dn c6 chira doc to
clia tu cAu vang dugc sinh ra tir cic staphylococci
duong tinh v&i coagulase ma chu yéu 1a S. aureus
(Jablonski, Bohach, 1997). Hennekinne et al. (2012)
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da théng ké co téi 24 vu ngd doc phﬁm do tu cu lién
quan t6i sy hién dién cua cac doc to rudt SE.

Niam 2013, diéu tra 6 nhiém vi sinh vat trong cac
thuc phéun an sdn duoc san xuit tai mot nha may ché
bién 16n ¢ Trinidad, West Indies thi S. aureus 1a tac
nhan gay bénh phd bién nhat dugc phat hién (Syne et
al., 2013). Ty 1€ S. aureus dugc phat hién trong
khong khi, thuc pham va cic mau moi truong chiém
27,1% (46/170). S6 lwong cua S. aureus ting 1én sau
khi xir 1y nhiét, va thuc pham an sin c6 thé bi nhidm
tu cAu vang trong qua trinh cit thai va dong goi san
phém. S. aureus cling thuong xuyén tim théy trén
gang tay xir ly thuc pham (Syne et al., 2013).

Tai Viét Nam, theo sb liéu tir cuc Quéan ly chét
lugng vé sinh an toan thuc phém, trong nhiing vu
dich dugc tong két tir nam 1997 dén 2002 thi ngd
ddc thuc phﬁm do tac nhan vi sinh vat chiém ty 1€
cao 40-45% trong céc loai giy ngd doc, trong sd do
c6 nhidu vu dugc xac dinh tc nhdn 13 S. aureus
(Nguyén D Phuc et al., 2003).

Qua cac cudc khao sat tinh hinh vé sinh thirc an
duong phd va cac thue phdm ché bién sin tai cac cho
cho thiy muc d6 nhiém S. aureus 14 rat cao, phit hop
v6i cac két qua xét nghiém trong cac vu ngd doc tai
thanh phé H6 Chi Minh trong nhitng nim qua. Pang
chii y hon ca 1a & cic mau banh mi thit ngudi la
16/30 mau (53%), cac mau thit quay 1a 18/20 miu
(90%) (Nguyén Do Phuc et al, 2003; Nguyén Ly
Huong et al., 2005).

Giai doan tir nam 2006 dén nam 2010, ci nudc
da ghi nhan 944 vy ngd doc thuc phélm, voi 33.168
ngudi mic va 259 ngudi tr vong. Theo sb liéu nim
2012 cua Cuc An toan thuc phém — BO Y té, trén
toan quéc c6 164 vu ngd doc thuc phém, trong d6 co
33 nguoi tu vong, nguyén nhan ngo doc do vi sinh
vat gay ra chiém ty 1¢ cao nhét (chiém hon 45% tong
s6 vu ngd doc). Ciing theo béo cao nay, 6 mot so dia
phuong trong ca nude ty 1é thuc phdm nhidm vi sinh
vat gdy bénh nhu sau: tai Ha No§i (46,7%), Hai
Phong (76,4%), Pa Lat (73,7%), Quang tri (72 -
88%), Kon Tum (88 - 100%), thanh phé Hb Chi
Minh (53,8%). Ciing theo théng ké ctua Cuc An toan
thyc phdm, trong quy 1/2016, toan qudc ghi nhan 25
vu ngd doc thuc phém véi 969 nguoi mic, 669 nguoi
nhép vién va 2 nguoi tir vong. Trong 9 vu NDTP do
vi sinh véat thi ghi nhan 4 vu do tu cau vang S.
aureus.

Ngé doc thuc phém ¢6 nguyén nhan do vi sinh
vat chiém ty 1€ cao tir 32,8% - 55,8% va cao hon hian
so v&i cac nguyén nhan khac. Trong do, S. aureus
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dugc xem 14 mdt trong ba tic nhan chinh cia cac vy
ngd doc thuc phdm & nhiéu nude chi sau Salmonella
va Clostridium perfringens (Rosec, Gigaud, 2002;
Normanno et al., 2004).

GIOI THIEU VE VI KHUAN TU CAU VANG

Hinh thai, dic diém sinh hoa
Hinh dang va kich thudc

S. aureus thudc gidng Staphylococcus, do d6
ching mang nhitng tinh chit chung cua
Staphylococcus. S. aureus 13 nhitng vi khuan hinh
cau, khong di dong, gram duong, duong kinh 0,5-1,5
um, t& bao xép thanh hinh chum nho, khong di dong
(Hinh 1). Thanh té bao khang v6i lysozyme va nhay
v6i lysotaphin, mot chat c¢6 thé pha hiy cu ndi
pentaglycin ctia tu ciu.

Hinh 1. Hinh anh céc vi khuan S. aureus dudi kinh hién vi
dién tr (http://www.bacteriainphotos.com/).

Ddc diem sinh hoa

S. aureus 1 nhitng vi khuan hiéu khi hay ki khi
tuy nghi, co catalase phan giai oxy gia giai phong
oxy va nudc. S. aureus cho phan ung dong huyét
trong duong tinh do ching tiét ra enzym coagulase.
Pay dugc xem la tinh chat ddc trung cua S. aureus,
la tiéu chuan dé phan biét S. aureus véi cac tu ciu
khac. Co hai dang coagulase: coagulase “co dinh”
(“bound” coagulase) gin viao thanh té bao va
coagulase “tu do” (“free” coagulase) dugc phong
thich khoi thanh t& bao. C6 hai phuong phép dé thyc
hién thtr nghiém coagulase 1a thyc hién trén lam kinh
va trong 6ng nghiém. Phuong phap lam kinh giup
phat hién nhimng coagulase “cb dinh” bang cach phan
ng tryc tiép voi fibrinogen, phwong phap ong
nghiém phat hién nhimg coagulase “ty do” bing
phan tg gian tiép véi fibrinogen qua cong hop véi
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nhitng yéu t6 khac trong huyét twong tao thanh timg
khoi hay thanh cuc (Collins et al., 1995).

Ngoai ra, ching con cho phan ung DNAse,
phosphatase duong tinh, c6 kha nang lén men va
sinh acid tir manitol, trehalose, sucrose. Tét ca cac
dong S. aureus déu nhay véi Novobicine, co kha
ning ting truéng trong moi trudng chira dén 15%
mudi NaCl (Tran Linh Thude, 2002).

Mot s6 dong S. aureus co kha ning giy tan
mau trén moéi truong thach mau, vong tan mau phu
thudc vao ting chung nhung chung déu cé vong
tan mau hep hon so véi duong kinh khuén lac.
Hau hét cac dong S. aureus déu tao sic to vang,
nhung céc sdc to nay it thiy khi qua trinh nuoéi cay
con non ma thuong thay 16 sau 1-2 ngay nudi cay
& nhiét d6 phong. Sic t6 dwgc tao ra nhiéu hon
trong moi truong c6 hién dién lactose hay cac
nguon hidrocacbon khac ma vi sinh vat nay cé thé
bé gay va su dung (Collins ef al., 1995).

Trén méi trudng BP (Baird Parker), khuén lac
dac trung cua S. aureus c6 mau den nhanh, bong, 164,
duong kinh 1-1,5 mm, quanh khuan lac c6 vong sing
rong 2-5 mm (do kha nang khur potassium tellurite
K,TeO; va kha nang thuy phan long dé tring cua
lethinase) (Sande, McKillip, 2002). Trén moi truong
MSA (Manitol salt agar) hay con goi 1a moéi truong
Chapman, khuén lac tron, by déu va 10i, mau vang
nhat dén vang ddm va lam vang méi trudng xung
quanh khuén lac (do 1én men duong manitol) (Sande,
McKillip, 2002).

Diéu ki¢n ting truéng

S. aureus thudc loai d& nudi cdy, phat trién & dai
nhiét d rong (7°C dén 48°C, khoang nhiét do t6i wu
14 30°C dén 37°C) (Schmitt ez al., 1990), pH (4,2 dén
9,3 va tbi wu 1a 7 dén 7,5) (Bergdoll, 1989), va ndng
d6 mubi NaCl 1én dén 15%. S. aureus 1a sinh vat
chiu kh, n6 c6 thé séng sot trong moi trudng kho va
khic nghiét, nhu trong mili ngudi, trén da va trén bé
mit cic vat vO tri vO giac nhu quan 4o
(Chaibenjawong, Foster, 2011). Nhitng dac tinh nay
tao diéu kién thuan loi cho sy phat trién ciia vi khuan
tu cau vang trong thuc pham (Loir et al., 2003). S.
aureus c6 thé ton tai trén tay va trén bé mat m01
truong trong mot khoang thoi gian dai sau khi tiép
xuc (Kusumaningrum et al., 2002).

Kha ning dé khing

S. aureus c6 kha nang dé khang véi nhiét 4o va
hoéa chat cao hon cac vi khuan c6 nha bao khac. S.

aureus cling c6 thé gay bénh sau mot thoi gian dai
ton tai & moi trudng.

Su khang khang sinh cua tu ciu vang la moét dac
diém rt dang chi y. Hau hét cic dong S. aureus
khang vé6i nhiéu loai khang sinh khac nhau. Mot vai
dong khang véi tit ca cac loai khang sinh ngoai trir
vancomycin, va nhiing dong nay ngay cang tang.
Nhitng dong MRSA  (Methicilin  resistant
Staphylococcus aureus) rat phd bién va hiu hét cac
dong nay ciing khang v6i nhidu khang sinh khéc.
Trong phong thi nghiém, nguoi ta di tim thy
plasmid khang vancomycin & Enterococcus faecalis
c6 thé chuyen sang S. aureus, va ngudi ta nghi rang
viée chuyén nay c6 thé xay ra ngoai tu nhién, trong
duong tiéu hoa ching han. Ngoai ra, S. aureus con
khang v&i chit khir tring va chit tiy ué (Todar,
2005).

T khi sir dung penicillin vao nhiing nam 1940,
tinh khang thudc dd hinh thanh & ty cau trong thoi
gian rat ngén. Nhidu dong hién nay da khang voi hau
hét khang sinh thong thudng, va sap t6i s& khang ca
nhitng khang sinh méi. That sy 1a trong hai nam gan
day, viéc thay thé khang sinh cii bing vancomycin
da din dén su gia ting cic dong khang vancomycin
VRSA (Vancomycin Resistant Staphylococcus
aureus) (Todar, 2005).

Cac djc to cta Staphylococcus aureus

Tu cau vang san sinh ra 11 doc td: doc td gay hoi
chimg séc nhidm doc (TSST-Toxic shock syndrome
toxin); doc tb hemolysin (alpha, beta, delta), doc td
exfoliatin hay doc tb epidermolitic; doc tb alpha; doc
td bach cdu (leucocidin); ngoai doc t& sinh mu

(pyrogenic); dung huyét t6 (hemolysin hay
staphylolysin); fribrinolysin (staphylokinase);
catalase, coagulase; hyaluronidase; pf—lactamase,

mot sb enzym (Tnase, Dnase, FAME)... va 20 doc tb
rudt (tir SEA d&n SEE, tir SEG dén SER va SEU)
(Martin et al., 2004). Chinh nhiing kha ning tao ra
nhiéu yéu td doc luc ma S. aureus tré thanh mot
trong nhiing tdc nhan gdy bénh chinh & nguoi.
Chung c6 thé xam nhidm & nhiéu noi trén co thé va
gdy ra nhiéu triéu chimg bénh khac nhau (Balaban,
Rasooly, 2000), trong d6 enterotoxin 1 dang doc t6
chiu nhiét gay bénh duong rudt thudng gap trong cac
vu ngd doc thuc phim lién quan dén tu cau.

Cac doc td cua S. aureus dugc phat hién lan dau
tién vao nam 1960 va dugc dit tén cac doc td duong
rudt (enterotoxins), do né gay ra céc tri€u ching vé
tiéu hoa nhu 6i mtra va ti€u chay khi bi ngd doc
(Sugiyama et al., 1960). Khi c4c enterotoxin ndy gén
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vao chudi ¥ cla thu thé te bao lympho T s& kich
hoat mot lugng 16n cac té bao lympho T, vi vay
chung dugc dat tén la cac siéu khang nguyén
(Marrack et al., 1989). Qua nghién ctru ngudi ta thiy
rang chi can 0,1 pg/ml siéu khang nguyén du kich
hoat cac té bao lympho T phan bao khong kiém soat
dugc, dan dén bénh nhan sdc va tir vong (Marrack et
al., 1989). Thong thuong khi cac khang nguyén vao
co thé ching s& dugc thyc bao boi cac té bao
Langerhans hodc céac té bao trinh dién khang nguyén
khac, trong tai thyc bao cac khang nguyén s€ dugc
phan huy thanh cac peptide mién dich. Cac peptide
mién dich nay s& dugc gin vao rinh cac phéan tir
phitc hop phu hop té chire 16p 11 (histocompatibility
complex class II molecules) va dugc van chuyén ra
bé mit cua cac t& bao trinh dién khang nguyén
(Sundstrom et al., 1996). Va sau d6 cac khang
nguyén da dugc trinh dién s€ dugc nhan dién béng
thy thé trén bé mat t& bao lympho T (Li et al,
1998). Nguoc lai, cac siéu khang nguyén la cac
proteins c6 khdi lugng phén tir 24 - 30 kDa, khong
can thyc bao va xur 1y boi cac té bao trinh dién
khang nguyén, n6 gan két truc tiép vao cac phan tir
phtre hop phi hop té chire chinh 16p 1T va chudi VA
ciia thy thé t& bao lympho T. Cic siéu khang
nguyén c6 thé kich hoat dwgc 10 - 20% tong sb té
bao lympho T (Papageorgiou et al, 1998). Nhu
vay, cac siéu khang nguyén cé kha nang kich hoat
céc té bao lympho T 16n hon rat nhiéu lan so véi
khéang nguyén thong thuong.

Théng qua phan tng huyét thanh va thuc
nghiém trén dong vat nguoi ta da xac dinh dugce va
phén loai thanh cac nhéom doc td rudt khac nhau.
Nhom doc té chinh bao gf”)m: Enterotoxin A; B; C1;
C2; C3; D; va E. Bén canh d6, con c6 mot sb nhom
doc t6: G, HvaI; K, L va M; va gan day 1a N, O, P,
Q, R va U. Trong cac nhom doc td (siéu khing
nguyén) do S. aureus san sinh ké trén thi doc t6 rudt
nhom B (Staphylococcal enterotoxins B - SEB) la
mot doc tb manh, bén véi nhié¢t va hoa tan trong
nuéce, chung ¢6 phd phan bd rong rai va 1a nguyén
nhan gy nhiém tring nhidm doc thyc pham thuong
gip nhat. Bén canh d6, SEB c6 kha niang khing
khang sinh (Van der Donk et al., 2013), vi du tinh
khang nhom B-lactam nhu methicillin (Monaco et
al., 2013). Nguy hiém hon, SEB con 1a mét trong
nhiing nhom doc tb dugc st dung lam vii khi sinh
hoc (Henghold, 2004) dung dé tin cong trong khing
bd sinh hoc (Leggiadro, 2000) va chién tranh sinh
hoc (Ler et al., 2006). Chinh vi vdy, trong thé chién
ther 11 va chién tranh lanh, Cuc Chién tranh Hoa hoc
Quén d6i Hoa ky da cung cap SEB cho Co quan tinh
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béo Hoa ky st dung lam vii khi sinh hoc. Béi thé cho
nén, viéc phat trién cac k¥ thuat co kha ning phat
hién nhanh siéu khang nguyén SEB dong mét vai tro
cuc ky quan trong va y nghia to 16n trong cong tac
phong bénh.

bOC TO RUOT
ENTEROTOXIN B

STAPHYLOCOCCAL

Pic diem cau tric

Nam 1986, gen ma hoa protein SEB cua ching
S. aureus S6 da dugc Christopher va dong tac gia
xac dinh trinh ty (CAST, 1994). Cho dén nay nhiéu
trinh tu gen seb tir cac chung khac nhau da duoc
cong bd trén ngan hang dir liéu gen (NCBI) nhu gen
tr PM36 (md sb AB479118), gen tir ching
ATCC14458 (mi s6 AY518386), gen tir ching COL
(mé sb CP000046)...(Savransky et al., 2004; Gill et
al., 2005).

SEB hoan chinh bao gém mot trinh ty tin hi€u
(signal peptide) gdm 27 amino acid & dau N (Jones,
Khan, 1986). Doan peptide tin hiéu nay c6 chirc
ning “dan” SEB tiét ra ngoai moi truong nudi céy,
sau do6 trinh tu nay s€ bi cit boi protease ¢ vi tri
nhit dinh. SEB & dang hoat dong 1a 1 chudi
polypeptide don gdém 239 amino acid véi khbi
luong phén tu khoang 28,336 kDa, SEB co sy
tuong ddng cao véi SECI, ciing bao gom 239
amino acid. Ciu trac khong gian cia SEB gdm: 7
ving xodn o; 14 phién gp nép P va mot cau ndi
disulfite ndi cysteine ¢ vi tri 120 va 140 (Kijek et
al., 2000). Protein SEB hinh thanh 2 vung ciu trac
dac biét phic tap dugc dong gdi nhd gon chit ché,
cho phép SEB chéng lai su tic dong cua cac
protease trong dich rudt, da day nhu trypsin,
chymotrypsin va papain (Gleason, 2011). Cau trac
tinh thé cua protein SEB dugc mo6 phong 6 hinh 2.

“"MHC-binding
site

Hinh 2. CAu trdc tinh thé cla protein SEB (Papageorgiou,
Acharya, 2000).
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Co ché gay doc

Dau tién SEB di vao co thé va xdm nhap vao cic
té bao mién dich dé gay doc. SEB lién két v6i phan
ttr phirc hgp twong mo chinh nhom II (MHC) va kich
thich cac t& bao T bang cach lién két voi thy thé
khang nguyén té bao T 4i luc manh, nhan dién khang
nguyén doc 1ap. 1/5 cac té bao T bi kich hoat, trong
khi d6 ddi voi trinh dién khang nguyén thong thuong
chi ¢6 1/ 10.000 té bao T bi kich hoat. Khi nhimng té
bao T bi kich hoat, su hoat hoa truc tiép va su tang
nhanh cta té bao T véi ving bién doi trén chudi B
ctia thy thé té bao T s& xay ra ngay sau d6 (Kappler
et al., 1989). Khi tiép xuc v6i SEB, té bao T chin
mang dap ing cua ving VP dich s& tiét ra lugng 16n
cytokine 1a chat trung gian gdy doc cua SEB (Stiles
et al., 2001). SEB lién két truc tiép v6i phirc hop phit
hop t6 chirc chinh 16p II ciia té bao trinh dién khéng
nguyén bén ngoai vi tri bam cua khang nguyén thong
thuong. Phitc hop ndy chi nhan dién cac chudi VB
chuyén biét cuia thy thé khang nguyén té bao T. Doc
t6 nay co6 thé lién két chéo véi thy thé khang nguyén
té bao T va phirc hop pht hop t6 chirc chinh 16p 2
ctia t& bao nhan dién khang nguyén. Do viéc hoat
hoéa khong chuyén biét nay da lam tang nhanh lugng
té bao T va san xuat hang loat cac cytokine nhu IL-1,
TNF, IL-2... gy ra tinh trang nhiém doc va viém
trén 1am sang.

Nhirng triéu chirng thwong gap

Céc triéu chimg cua nhiém doc SEB khéi phat
la sbt dot ngot, khoang 40°C dén 41°C, 6én lanh,
nhirc dau, dau co va ho khan. Truong hop néng,
bénh nhén cam thy kho thé va tirc nguc. SOt ¢6 thé
kéo dai 2-5 ngay va ho c6 thé kéo dai dén mot
thang. Khi an phai ddc té, bénh nhan bi viém rudt
din t&i budn ndén, ndn va tiéu chay (Ulrich et al.,
1997). Céc triéu chimg nghiém trong hon dbi véi
nhitng nguoi tiép xuc dang trong trang thai cing
thang, vi du nhu: cac binh si chién diu trong quan
doi. N6 ¢ thé gy gidn mach, giam huyét ap, suy
h6 hép, sbc va tir vong trong vong 40-60 gio tiép
xuc. Trong mot phat hién gan ddy, nhimg nguoi
lam viéc trong phong thi nghiém da dugc chan doan
bi viém két mac mat hodc sung mat 14 hju qua cua
viéc mit hodc da tiép xuc véi doc t6 nay. Pay la
béo cdo ddu tién vé viéc mét bi kich tmg lién quan
dén SEB. Piéu nay nhan manh tim quan trong cua
viéc st dung mit na dé bao vé mit va mit cho
nhirng c4 nhan tiép xtc voi SEB (Rusnak ef al.,
2004). Mac du SEB khong duoc coi 1a doc to gay
chét, nhung véi mic do phoi nhiém cao ¢6 thé dan
dén nhiém trung, sdc va tir vong.

CAC PHUONG PHAP PHAT HIEN BOC TO SEB

Céac phuong phap chin do4an mién dich

Dua trén nguyén ly phan ung khang nguyén —
khang thé, chin doan mam bénh thong qua phirc hop
khang nguyén — khang thé. Thong thuong, dong vét
dugc gay mién dich véi khang nguyén hodc doc td
cta vi sinh vat nhim tao ra khéng thé dic hiéu. Dé
¢6 chén doan chinh xac, khang thé thu dwgc phai co
tinh dic hiéu chi véi khang nguyén ciia mam bénh.
Tuy nhién, kha nang phan Gng dac hiéu khang
nguyén — khang thé con phu thudc vao do 6n dinh
cua khang nguyén dudi tic dong cua cac yéu t6 nhu
nhiét d9, chit bao quan, axit, mubi hodc cac hoa chat
khac c6 trong thyc pham.

Céc phuong phap dé xac dinh doc t6 dua trén
phan loai huyét thanh véi cac khang thé 1a mot ky
thuat hitu ich, né nhu mét cong cu dich té hoc trong
viée didu tra cic bénh truyén nhiém khac nhau. Tuy
nhién, huyét thanh it nhay ddi voi lugng nho cac SEs
so voi phuong phép dua trén DNA, hon nita no
tuong ddi phirc tap, tén nhidu thoi gian va khong
thiét thuc cho phat hién va xac dinh mot nhom 16n
cac SEs lién quan vé6i cac khang nguyén twong dong
(Lee et al., 1978). Phat hién doc tb Staphylococcal
trén moi trudong dich ndi bang phuong phip phin
loai khuyéch tin mién dich, ngung két va ELISA
thuong ton nhiéu thoi gian, phai thao tac trong phong
thi nghiém, chi phi hoa chét xét nghiém dét va doi
héi can b nghién ctru phai c6 trinh dd chuyén mon
cao va khéo vé thao tac thi nghiém. St dung phuong
phap ELISA phat hién SEB trong phomat ¢ ndng do
thdp tir 0,1 dén 1 ng/ml nhung qué trinh phat hién
hoan thanh mét 3,5 gid (Celine et al., 1990).

Ngoai ra, c6 mot phuong phip mién dich khac
sir dung cdc hat tir tinh gin khéng thé, cac hat nay co
nhi¢m vu gan (bat gilr) voi té bao va tap trung cac té
bao tir mau thuc pham Cac té bao da bi bt giit sau
d6 dugc phat hién bang nhiéu ky thuat, trong d6 co
ky thudt sit dung cac biosensor. Biosensor 1a nhitng
cong cu phat hién cac chét sinh hoc hodc héa hoc
ndm trong phtc hop khang nguyén — khang thé,
enzyme — co chét. Phin 16n cic biosensor hién chi
phat hién duoc cac loai vi khuén trong méi truong
nudi céy thun nhét. Vi vay, cac mam bénh vi sinh
vat phai dugc phan lap tir thuc ph?im roi méi duoc
xac dinh bang biosensor. Hién nay c6 rat it nghién
clru cac biosensor phat hién mam bénh vi sinh vat
tryc tiép tir thyc phim. Nguyén nhan 1a do cac
biosensor dugc tmg dung cong nghé nano dé phat
hién mam bénh, trong khi céng nghé nay gip kho
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khin khi chin doan cac mim bénh ndm trong thuc
pham vén c6 thanh phan rit phong phi, bao gom:
chat béo, protein, carbohydrate, cac loai hoa chat,
chét bao quan, c¢6 do tan khéc nhau, néng d6 mudi
khac nhau va nhiéu chit tao mau.v.v. Ngoai ra,
luong vi khuin can phat hién thuong c6 s6 luong
rt it so voi quin thé cac vi khuén c6 mit trong
thyc pham.

Hién tai c6 mot s6 k§ thudt ché tao cac biosensor
phat hién vi khudn nhu: Biosensor soi quang hoc
(fiber-optic biosensor): st dung cac sgi quang phat
hién theo thoi gian thyc cac tac nhan sinh hoc (vi
khuan, doc t6 hodc cic bao tir). Nguyén ly hoat
dong: soi quang hoc lién két ddng hoa tri voi mot
khang thé dic hiéu, khang thé nay khi két hop véi
khang nguyén cua nd s€ tao thanh phirc hop khang
nguyén — khang thé. Phtic hop nay duogc phat hién
thong qua mot khang thé thir hai c6 gén véi cac phan
tr phat huynh quang. Huynh quang khi phat ra dugc
laser detector ghi nhan. Céc biosensor s¢i quang da
dugc nghién ctru Gmg dung trong chén doan doc t&
SEB (King et al, 1999). Sensor cong huong sinh
chat bé mat (surface plasmon resonance sensor) la
sensor quang hoc c¢6 kha nang phat hién sy lién két
gilta cac phan tir sinh hoc theo thoi gian (vai gidy
dén vai phut) ma khong can déanh déu cac phan tir do.
Kha ning phat hién nay dua trén sy thay ddi cudng
d6 anh sang phan xa tir bé mit nhan cam. Khang thé
hodc thu cam thé duoc ) dinh trén mang sinh hoc,
mang nay dugc gén v6i mot bé mat nhan cam. Khi
¢6 hién twong lién két khang nguyén — khang thé,
gbc phan xa ctia mdi trudng bi thay ddi va tao ra tin
hidu. Ky thuat nay da dugc st dung dé phat hién doc
t6 SEB trong sita du6i 1 ng/ml (Marjorie, 2005). Cac
biosensor dién ap (piezoelectric (PZ) biosensor) la
sensor phat hién sy thay ddi khéi luong trén bé mat
clia tinh thé quartz. Khang thé khi gin vé&i khing
nguyén dic higu lam tang khdi lwong bé mit cua tinh
thé, ddng thoi 1am tan sé dao dong giam twong ung.
K¥ thuat nay di dugc dung dé phat hién doc té SEB
v6i ngudng phat hién 1a 2,5 pg/ml (Lin et al., 2003).

Gan day, mot sb phuong phap da dugc nghién
clru dé phat hién nhanh SEB ¢ ndng do thép, trong
thoi gian ngin da dugc cong bd, tuy nhién nhugc
diém 1a phai tién hanh tai cac phong thi nghiém, dic
biét phai can cac trang thiét bi hién dai di kém va
yéu ciu ngudi thuc hién phai co k¥ thuat, can than
va chu dao. Vi du nhu: phuong phap ciam bién sinh
hoc dién dung phat hién & ndng do t6i thiéu 1a 0,3
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pg/ml (Mahmoud et al., 2009); huynh quang mién
dich liposome danh déu trén cot sic ki mién dich,
phat hién & ndng d¢ 20 pg/ml (Nathalie e al.,
2008); tha nghiém mién dich héa dién tu
sandwich, phat hién téi 1 ng/ml SEB (Madhu et
al., 2007); huynh quang dién hoa-tir mién dich,
phat hién 0,1 — 100 ng/ml (Todd et al, 2000);
phuong phap gin hat nano vang — dua trén ting
cudng cam bién mién dich héa huynh quang, phat
hién dugc gin 0,01 ng/ml SEB trong thdi gian
khoang 10 phut (Minghui et al., 2009).

Phwong phdp phdt hi¢gn nhanh dang sic ky mién
dich (lateral flow test strip)

Test phat hién nhanh dua trén co so phan ung
khang nguyén — khang the trén mang méng con dugc
goi 1a sic ky mién dich hay ICT test
(immunochromatography) hay test nhanh (rapid test)
hay test dang que thu nhanh don gian (simple strip
tests). Ching dugc phat trién dya trén nguyén ly
cua phan tng két dinh dic hiéu giira khang nguyén
va khang thé trén mot mang mong lam bang gidy,
nilon hodc nitrocellulose (Hinh 3). Phan Gtng xay ra
trong quéa trinh dich chuyén theo mao dan trén
mang mong. Trong d6 khang nguyén can phat hién
1a yéu té ddc hiéu cta vi khuan hay bao tir vi khudn.
Khang thé phat hién (detector) thuong 1a mot khang
thé don dong di dong trén mang. Mot khang thé
khac c6 thé 1a khang thé don dong hodc da dong ¢
dinh trén mang. Phan ung két hop giira phirc hop -
khang nguyén - khang thé di dong va khang thé cb
dinh trén mang dé tao thanh vach T (Test line) vach
C (control line) theo dang “banh my kep”
(Sandwich assay). Két qua 1a khi mau cin phat hién
cd vi khuén, doc td trén que thir s& xuét hién hai
vach mau do gach tai vi tri vach kiém tra (test line
"T") va trén vach ddi ching “C”, néu khong c6 trén
que thir chi xudt hién mét vach tai ving “C”. Uu
diém cua que thir sic ki mién dich 1a c6 két ciu gon
nhe chi du6i dang mot “que nhang” cho két qua
nhanh (khong qué 10 phut) véi d§ nhay cd ng/ml va
d6 dic hiéu cao. Que thir mién dich ap dung kiém
tra mau tai hién truong, cach sir dung rat dé dang
v6i thao tac don gian, van chuyén va bao quan test
dé dang. Que thir mién dich c6 thé p dung trong
nhiéu linh vuc, Y, Duoc, khoa hoc hinh sy, kiém
tra cac chit giy nghién...Dic biét 1a véi cong tac
phat hién céac vi sinh vat doc hai trong phong dich
va trong phong chéng khing bé thi day 1a mot giai
phép li tuong.
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Hinh 3. CAu tao cla que th&r sdc ky mién dich (http:/sites.path.org).

Nam 2010, Shyu va cic dong tac gia di thanh
cong trong viéc tao ra que thur phat hién SEB dya
theo nguyén 1y nay. Que thir sic ky mién dich SEB
duogc phat trién sur dung hat nano keo vang dé nhan
dién chinh xac SEB. Que thir niy c6 thé phat hién
duogc doc t6 SEB ¢ nong do 1 ng/ml trong khoang 5
phut va khong phan Gng chéo voi cac SE khac nhu
SEA, SEC, SED va SEE (Shyu ef al,, 2010). Va gin
day, nghién ctru ciia Mehrdad cling str dung nguyén
Iy séc ky mién dich dé tao que thir phat hién SEB
dang sandwich va canh tranh. Que thtr dang sadwich
¢6 gi6i han phat hién SEB & nong d6 10 ng/ml véi
d6 nhay 84%, d¢ dac hiéu 91%. Que thlr dang canh
tranh co giéi han phat hién SEB ¢ ndng do 250
ng/ml véi d¢ nhay 68%, do dac hiéu 77% (Mehrdad
etal, 2015).

Hién nay, trén thi truong c6 rat nhidu hing san
Xudt que thr nhanh phat hién doc t6 SEB dugc sinh
ra tir S. aureus dua trén co sé sic ky mién dich nhu:
Tetracore, Environics, BBI Detection, Alexeter,
AdVnt, GenPrime.

Ky thudt sinh hoc phédn tir

K¥ thuat PCR la phuong phap khong qua phirc
tap, nhay va déc hi¢u cao dad va dang dwoc ap dung
trong chén doan cac vi sinh vat, ké ca vi sinh vt
trong thuc phim. Gan diy PCR la mot k¥ thuat da
duogc chiing minh c6 nhiéu hitu ich va 1a mot cong cu
dang tin cdy dé phat hién gen (Johnson ef al., 1991;
Tamaparu et al., 2001; Cunha et al., 2007). Phan Gng
PCR dugc sir dung lan dau tién dé phat hién gen seb
1a vao nim 1991 do Wilson va céc dong tac gia thuc
hién (Wilson, ef al, 1991). PCR 1a k¥ thuat thuong

quy dugc st dung dé phat hién SEB va cac SE khac
clia tu cau vang ¢ hau hét cac loai thyc phim nhu
rau, sita, pho mat va cac san pham tir thit. Tuy nhién,
trén thyc té phuong phap PCR chi ¢6 thé chi ra mot
gen c6 mit hay khong c6 mit trong mau nhung
khong xac dinh dugc liéu doc td duoc tao ra cd dang
ké hay khong.

Hién nay c6 thém nhiéu phuong phap phat hién
SEB va cac gen SE khac dugc phat trién tir k¥ thuat
PCR nhu PCR da mdi (Multiplex PCR) (Naresh et
al., 2000; Shylaja et al., 2010); PCR dinh lugng theo
thoi gian (real-time PCR) (Letertre et al, 2003;
Rodriguez et al, 2016); PCR phién ma ngugc
(reverse-transcriptase PCR hay RT-PCR) (Matsui et
al., 1997). So sanh véi cac phuong phap dua trén ki
thuat PCR co ban thi phuong phap PCR da mdi c6
loi thé hon ca vi né c¢6 thé phat hién ddng thoi cac
gen doc to SE trong cing mot phan tng va xac dinh
dang 99% tuong ng voi cac loai doc t6 dwoc xac
dinh theo tiéu chuén kiém tra mién dich (Naresh et
al., 2000), nhung ky thuat nay khong co dong, kha
phtrc tap va doi hdi can bd nghién ciru c6 chuyén
mon, ky thuat.

Tai Viét Nam c6 mot s6 tac gia da nghién cuu
phuong phdp phat hién doc t6 SEB cua ching vi
khuén S. aureus trong thyc phidm. Nam 2007, tac gia
Diép Thé Tai di nghién ctru Gng dung ky thuat
Multiplex PCR phat hién gen sinh doc t6 SEA, SEB
trong dé tai: ““Nghién ctru Gmg dung multiplex PCR
phat hién sy hién dién cta E. coli va S. aureus mang
gen sinh dgc té trong thirc an nhanh tai Tp. HCM”.
Nim 2009, tic gia Nguyén D6 Phuc va cs di nghién
ctru xdy dung quy trinh ELISA xac dinh doc t6 rudt
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SEB cua ching vi khuén S. aureus (Nguyén Db
Phuc, 2009). Ngoai ra, treong Pai hoc khoa hoc tu
nhién Tp H6 Chi Minh di tao ra bo kit phat hién S.
aureus trong thuc phém bing phwong phap PCR.
Phuong phap nay cho két qua dwong tinh cao hon
phuong phap nudi cay, d6 nhay cao hon, giam thiéu
thoi gian tra 101 két qua so voi phuong phap nudi
céy, nhung lai c6 nhugc diém la khong phén biét
duogc té bao séng va t& bao chét nén c6 thé dan dén
truong hop dwong tinh gia do DNA tir té bao chét.

KET LUAN

Hién nay tinh hinh v¢ sinh an toan thyc phém o
nudc ta dang & mirc bao dong cao, hon nira tinh hinh
an ninh chinh tri trén thé gi¢i co nhing bién dbi
phtrc tap, viée cac nudc dd va dang san Xuat va sir
dung ngay cang nhiéu céc loai vii khi ¢6 mam méng
sinh hoc trong d6 doc t6 SEB 1a mot tic nhan trong
chién tranh khung bd sinh hoc thi viéc phat hién
nhanh doc t6 nay 1a mot nhu ciu cip bach, no s&
ning cao chat luong an toan thyc pham, bao vé
nguoi dan, phat hién va dap Gng nhanh trong truong
hop khung bd sinh hoc. Vi vay, viéc ap dung cac
phuong phép mién dich hogc sinh hoc phan ti, dic
biét 1a que thir dua trén co so séc ky mién dich s&
cho phép phat hién nhanh doc té SEB, cho két qua
trong thoi gian ngén, d& st dung, d& bao quan va c6
¢6 gia tri phat hién cao.

Loi cam on: Bai bdo dwoc thuc hién tir nguén kinh
phi ciia dé tai cdp nha miréc “Nghién ciu ché tao
que thuwr phat hién nhanh doc to Staphylococcal
enterotoxin B (SEB) cua tu cau vang"- md so
KC.04.14/11-15 giai dogn 2013 - 2015 do PGS. TS.
Nghiém Ngoc Minh, Vién Nghién citu hé gen chu
nhiém.

TAI LIEU THAM KHAO

Mead PS, Slutsker L, Dietz V, McCaig LF, Bresee JS,
Shapiro C, Griffin PM, Tauxe RV (1999) Food-related
illness and death in the United States. Emerg Infecti Dis
5(5): 607-625.

Scallan E, Hoekstra RM, Angulo FJ, Tauxe RV,
Widdowson MA, Roy SL, Jones JL, Griffin PM (2011)
Foodborne illness acquired in the United States-major
pathogens. Diseases 17(1): 7-15.

Jablonski LM, Bohach GA (1997) Staphylococcus aureus.
Food Microbiology Fundamentals and Frontiers (Doyle

218

Nguyén Thi Hoai Thu & Nghiém Ngoc Minh

MP, Beuchat LR & Montville TJ, eds). American Society
for Microbiology Press, Washington, DC: 353-357.

Hennekinne JA, De Buyser ML, Dragacci S (2012)
Staphylococcus aureus and its food poisoning toxins:
characterization and outbreak investigation. FEMS
Microbiol Rev 36: 815-836.

Syne SM, Ramsubhag A, Adesiyun AA (2013)
Microbiological hazard analysis of ready-to-eat meats
processed at a food plant in Trinidad, West Indies. Infect
Ecolo Epidemiol 3.

Nguyén D Phiic, Hoang Hoai Phuong, Bui Kiéu Nwong
(2003) Panh gia mic d6 6 nhiém vi sinh vat thiic an
duong phé tai thinh phé H6 Chi Minh ndm 2002. Vién Vé
Sinh Y té Cong Cong Thanh phé HS Chi Minh, Théng tin
khoa hoc, Cuc an toan vé sinh thyuc phém.

Nguyén Ly Huong, Nguyén Thi Phin, Bui Thi Kim Dung
(2005) Khao st tinh hinh 6 nhiém vi sinh vat trén mot sb
mat hang thuc phém an lién ban tai cac chg & Tp. Hb Chi
Minh trong 3 niam 2002-2004. Trung tdm y té du phong
Tp. H Chi Minh, Thong tin khoa hoc, Cuc an toan v¢ sinh
thuc pham. <http://www.vfa.gov.vn/Default.aspx>]

Rosec JP, Gigaud O (2002) Staphylococcal enterotoxin
genes of classical and new types detected by PCR in
France. Int J Food Microbiol 35: 61-70.

Normanno G, Firinu A, Virgilio S, Mula G, Dambrosio A,
Poggiu A, Decastelli L, Mioni R, Scuota S, Bolzoni G, Di
Giannatale E, Salinetti AP, La Salandra G, Bartoli M,
Zuccon F, Pirino T, Sias S, Parisi A, Quaglia NC, Celano
GV (2004) Coagulase-positive  Staphylococci and
Staphylococcus aureus in food products marketed in Italy.
Int J Food Microbiol 98: 73-79.

Collins CH, Patricia ML,
Staphylococcus and Micococcus.
Microbiological Methods: 353-359.

Grange JM (1995)
Collines and Lyne’s

Trén Linh Thudce (2002) Phuong phdp phan tich vi sinh vét
trong nudc, thuc phdm va my phim. Nxb Gido duc. 230
trang.

Sande MK, McKillip JL (2002) Virulence and recovery of
Staphylococcus aureus to the food industry using
improvement on traditional approaches. Food control 15:
5-10.

Schmitt M, Schuler-Schmid U, Scmidt-Lorenz W (1990)
Temperature limits off growth, Tnase, and enterotoxin
production of Staphylococcus aureus strain isolated from
food. Int J Food Mcrobiol 11: 1-19.

Bergdoll MS (1989) Staphylococcus aureus. In: Foodborne
Bacterial Pathogens (Doyle, M.P., ed). Marcel Dekker,
Inc., New York, NY, USA: 463-523.

Chaibenjawong P, Foster SJ (2011) Desiccation tolerance in
Staphylococcus aureus. Arch Microbiol 193(2): 125-135.



Tap chi Cong nghé Sinh hoc 15(2): 211-221, 2017

Kusumaningrum HD, Van Putten MM, Rombouts FM,
Beumer RR (2002) Effects of antibacterial dishwashing
liquid on foodborne pathogens and competitive
microorganisms in kitchen sponges. J Food Protect 65(1):
61-65.

Todar K (2005) Todar’s Online Textbook of Bacteriology
University of Wisconsin-Madison Department of
Bacteriology (Staphylococcus). Kenneth Todar University
of Wisconsin-Madison Department of Bacteriology.

Martin MC, Fueyo JM, Gonzalez-Hevia MA, Mendoza
MC (2004) Genetic procedures for identification of
enterotoxigenic strains of Staphylococcus aureus from
three food poisoning outbreaks. Int J Food Microbiol
94(3): 279-286.

Balaban N, Rasooly A (2000) Staphylococcal enterotoxins.
Int J Food Microbiol 61: 1-10

Sugiyama H, Bergdoll MS, Dack GM (1960) In vitro
studies on staphylococcal enterotoxin production. J
Bacteriol 80: 265-70.

Marrack P, McCormack J, Kappler J (1989) Presentation
of antigen, foreign major histocompatibility complex
proteins and self by thymus cortical epithelium. Nature
338(6215): 503-505.

Sundstrom M, Abrahmsen L, Antonsson P, Mehindate K,
Mourad W, Dohlsten M (1996) The Co-crystal structure of
staphylococcal enterotoxin type A with Zn2+ at 2.7 A
resolution. Implications for major histocompatibility
complex class II binding. J Biol Chem 271(50): 32212-6.

Li H, Llera A, Tsuchiya D, Leder L, Ysern X, Schlievert
PM, Karjalainen K, Mariuzza RA (1998) Three-
dimensional structure of the complex between a T cell
receptor beta chain and the superantigen staphylococcal
enterotoxin B. Immunity 9(6): 807-816.

Papageorgiou AC, Tranter HS, Acharya KR (1998) Crystal
structure of microbial superantigen staphylococcal
enterotoxin B at 1.5 A resolution: implications for
superantigen recognition by MHC class II molecules and
T-cell receptors. J Mol Biol 277(1): 61-79

Van der Donk CF, Schols JM, Schneiders V, Grimm KH,
Stobberingh EE (2013) Antibiotic resistance, population
structure and spread of Staphylococcus aureus in nursing
homes in the Euregion Meuse-Rhine. Eur J Clin Microbiol
Infect Dis 32(11): 1483-1489.

Monaco M, Pedroni P, Sanchini A, Bonomini A,
Indelicato A, Pantosti A (2013) Livestock-associated
methicillin-resistant Staphylococcus aureus responsible for
human colonization and infection in an area of Italy with
high density of pig farming. BMC Infect Dis 13(1): 258.

Henghold WB (2004) Other biologic toxin bioweapons:
ricin, staphylococcal enterotoxin B, and trichothecene
mycotoxins, 2nd. Dermatol Clin 22(3): 257-262.

Ler SG, Lee FK, Gopalakrishnakone P (2006). Trends in
detection of warfare agents. Detection methods for ricin,
staphylococcal enterotoxin B and T-2 toxin. J Chromatogr
A 1133(1-2): 1-12.

CAST (1994) Foodborne Pathogens:
Consequences. Task Force Report No. 122.

Risks and

Savransky V, Pinelis D, Korolev S, Ionin B, Fegeding K
(2004) Immunogenicity of the histidine-to-tyrosine
staphylococcal enterotoxin B mutant protein in C3H/HeJ
mice. Toxicon 43(4): 433-438.

Gill SR, Fouts DE, Archer GL, Mongodin EF, Deboy RT,
Ravel J, Paulsen IT, Kolonay JF, Brinkac L, Beanan M,
Dodson RJ, Daugherty SC, Madupu R, Angiuoli SV,
Durkin AS, Haft DH, Vamathevan J, Khour IH, Utterback
T, Lee C, Dimitrov G, Jiang L, Qin H, Weidman J, Tran K,
Kang K, Hance IR, Nelson KE, Fraser CM (2005) Insights
on evolution of virulence and resistance from the complete
genome analysis of an early methicillin-resistant Staphylococcus
aureus strain and a biofilm-producing methicillin-resistant
Staphylococcus epidermidis strain. J Bacteriol 187: 2426-2438.

Jones CL, Khan SA (1986) Nucleotide Sequence of the
Enterotoxin B Gene from Staphylococcus aureus. J
Bacteriol 166(1): 29-33.

Kijek TM, Rossi CA, Moss D, Parker RW, Henchal EA
(2000) Rapid and  sensitive = Immunomagnetic-
electrochemiluminescent detection of Staphyloccocal
Enterotoxin B. J Immunol Methods 236(1-2): 9-17.

Gleason BA (2011) CBRNE - Staphylococcal Enterotoxin
B. http://emedicine.medscape.com/article/830715-
overview.

Papageorgiou AC, Acharya
superantigens: from structure
Microbiol 8(8): 369-375.

Kappler J, Kotzin B, Herron L, Gelfand EW, Bigler RD,
Boylston A, Carrel S, Posnett DN, Choi Y, Marrack P
(1989) VB specific stimulation of human T cells by toxins.
Science 244: 811-813.

Stiles BG, Garza AR, Ulrich RG, Boles JW (2001)
Mucosal vaccination with recombinantly attenuated
staphylococcal enterotoxin B and protection in a murine
model. Infect Immun 69: 2031-2036.

Ulrich RG, Sidell S, Taylor TJ, Wilhelmsen CL, Franz DR
(1997) Staphylococcal enterotoxin B and related pyrogenic
toxins. In the textbook of military medicine, warfare,
weaponry, and the casuality. Medical aspects of chemical
and biological warfare. Falls Church, VA: Office of the
Surgeon General, Department of the Army. Available at:
www.bordeninstitute.army.mil/ cwbw/Ch31.pdf.

Rusnak JM, Kortepeter M, Ulrich R, Poli M, Boudreau E
(2004) Laboratory Exposures to  Staphylococcal
Enterotoxin B. Emerg Infect Dis 10: 1544-1549.

KR (2000) Microbial
to function. Trends

219



Lee AC, Robbins RN, Bergdoll MS (1978) Isolation of
specific and common to staphylococcal enterotoxins A and
E by affinity chromatography. Infect Immun 21: 387-391.

Celine M, Jacques G, Gilles L (1990) Rapid and sensitive
sandwich enzyme-linked immunosorbent assay for
detection of Staphylococcal enterotoxin B in cheese. App!
Environ Microbiol 57(3): 836-842.

King KD, Anderson GP, Bullock KE, Regina MJ, Saaski
EW, Ligler FS (1999) Detecting staphylococcal
enterotoxin B using an automated fiber optic biosensor.
Biosens Bioelectron 14(2): 163-70.

Marjorie BM (2005) A biosensor method for a competitive
immunoassay detection of staphylococcal enterotoxin B
(SEB) in milk. J Rapid Methods Autom Microbiol 13: 37-55.

Lin H, Tsai W (2003) Piezoelectric crystal immunosensor
for the detection of staphylococcal enterotoxin B. Biosens
Bioelectron 18: 1479-1483.

Mahmoud L, Martin H, Magdy A, Bo M (2009) A
capacitive biosensor for detection of staphylococ cal
enterotoxin B. Anal Bioanal Chem 393: 1539-1544.

Nathalie K, Patricia La, Hervé B, Karine D, Christophe C,
Hervé V (2008) Detection of Staphylococcus enterotoxin
B wusing fluorescent immunoliposomes as label for
immunochromatographic testing. Anal Bioanal Chem 377:
182-188.

Madhu PC, Joseph W, Greg EC (2007) Sandwich
electrochemical immunoassay for the detection of
Staphylococcal enterotoxin B based on immobilized
thiolated antibodies. Biosens Bioelectron 22: 2932-2938.

Todd MK, Cynthia AR, Don M, Roger WP, Erik AH
(2000) Rapid and  sensitive  immunomagnetic-
electrochemiluminescent detection of staphyloccocal
enterotoxin B. J Immunol Methods 236: 9-17.

Minghui Y, Yordan K, Hugh AB, Avraham R (2009) Gold
nanoparticle-based enhanced chemiluminescence
immunosensor for detection of Staphylococcal Enterotoxin
B (SEB) in food. Int J Food Microbiol 133(3): 265-71.

Shyu RH, Tang SS, Chiao DJ, Hung YW (2010) Gold
nanoparticle-based lateral flow assay for detection of
staphylococcal enterotoxin B. Food Chem 118: 462—466.

Mehrdad G, Mohammad RK, Soheil G ,Ziba V,
Malekshahi, Mohammad BS (2015) Detection of
Staphylococcus  Enterotoxin B (SEB) using an
Immunochromatographic Test Strip. Jundishapur J
Microbiol 8 (9): €26793.

220

Nguyén Thi Hoai Thu & Nghiém Ngoc Minh

Johnson WM, Tyler SD, Ewan EP, Ashton FE, Pollard
DR, Rozee KR (1991) Detection of genes for enterotoxins,
exfoliative toxins, and toxin shock syndrome toxin 1 in
Staphylococcus aureus by the polymerase chain reaction. J
Clin Microbiol 29: 426-430.

Tamaparu S, McKillip J, Drake M (2001) Development of
a polymerase chain reaction assay for detection and
differentiation of Staphylococcus in dairy
products. J Food Prot 64: 664-668.

Cunha MLRS, Calsolari RA, Aratjo JrJP (2007) Detection
of enterotoxin and toxic shock syndrome toxin 1 genes in
Staphylococcus, with emphasis on coagulase-negative
staphylococci. Microb Immun 51: 381-390.

Wilson IG, Cooper JE, Gilmour A (1991) Detection of
enterotoxigenic Staphylococcus aureus in dried skimmed
milk: Use of the polymerase chain reaction for
amplification and detection of Staphylococcal enterotoxin
genes entb and entcl and the thermonuclease gene nuc.
Appl Environ Microbiol 1991(57): 1793-1798..

Naresh KS, Catherine EDR, Christine ERD (2000)
Development of a single-reaction multiplex PCR toxin
typing assay for Staphylococcus aureus strains. Appl
Environ Microbiol 66(4): 1347-1353.

Shylaja R, Murali H, Batra H, Bawa A (2010) A novel
multiplex PCR system for the detection of Staphylococcal
enterotoxin B, TSST, Nuc and Fem genes of
Staphylococcus aureus in food system. J Food Saf
2010(30): 443-454

Letertre C, Perelle S, Dilasser F, Fach P (2003) Detection
and genotyping by real-time PCR of the Staphylococcal
enterotoxin genes SEA to SEJ. Mol Cell Probes 2003(17):
139-147.

Rodriguez A, Gordillo R, Andrade M, Coérdoba J,
Rodriguez M (2016) Development of an efficient real-time
PCR  assay to quantify enterotoxin-producing
Staphylococci in meat products. Food Control 2016(60):
302-308.

aureus

Matsui S, Terabe M, Mabuchi A, Takahashi M, Saizawa
M, Tanaka S, Yokomuro K (1997) A unique response to
Staphylococcal enterotoxin B by intrahepatic lymphocytes
and its relevance to the induction of tolerance in the liver.
Scand J Immunol 1997(46): 230-234.

Nguy&n B3 Phiic (2009) Nghién ctru x4c dinh doc t& rudt
(enterotoxin) cua Staphylococcus aureus gay ngd doc thuc
phim. Luan an tién s§. Trudong Dai hoc khoa hoc tu nhién
thanh phé H Chi Minh.



Tap chi Cong nghé Sinh hoc 15(2): 211-221, 2017
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AND THE DETECTION METHODS
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SUMMARY

Staphylococcal enterotoxins (SEs) secreted by Staphylococcus aureus is one of the principal causes of
food poisoning. The SEs are superantigens; they are highly stable, resisting most proteolytic enzymes and thus
keeping activity in the gastrointestinal tract after being ingestion. In particular, heat-stable enterotoxin is one of
the most important property related to food safety. They are not degraded at 100°C for 30 minutes, even at
121°C for 28 minutes, the SEs retain biological activity. Heat resistance of SEs in foods is higher than in the
culture medium. Staphylococcus aureus (S. aureus) produces more than 20 different types of enterotoxins,
including SEA to SEE, SEG to SER and SEU. Among these, Staphylococcal enterotoxin B (SEB) is a powerful
toxin, heat-stable, water-soluble and is a common cause of food poisoning. Moreover, SEB is one of the
harmful or hazardous agents used as biological weapons in bioterrorism or biological warfare. Therefore,
determining presence of SEB toxin in food is extremely important. In this review, we introduce the most basic
features about S. aureus; about SEB toxin and conventional methods for SEB diagnosis, detection. Especially,
we focus on rapid detection strip based on an immunochromatography; this technique is an highly sensitive,
rapid, easy for use and storage.

Keywwords:  Enterotoxin, food poisoning, immunochromatography strip, Staphylococcus —aureus,
Staphylococcal enterotoxin B, SEB
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