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TOM TAT

Bacillus cereus thuéc nhém vi khuén Gram duong,
hinh que, c6 kha nang sinh bao tr hinh thanh tac
nhén gay bénh. Cac doc t6 noi rudt cla gien B.
cereus(bceT, nheA, hblA, hblD) cé thé gay ra céc
triéu chimg nhu dau bung va tiéu chdy. Nghién cuu
dugc tién hanh trén 103 méu thuc phdm coé thanh
phén tir gao, dé€ xac dinh muc do 6 nhiém cia vi
khuén B. cereus. Cac gien ma hbéa ddc tinh cla B.
cereus (bceT, nheA, hblA, hbID) ciing dugc xac dinh
béng phuong phéap multiplex-PCR. Két qua cho thay
ty 1&é cac méu thuc phdm nhiém khuén B. cereus
trong nghién ctu 1a rét cao (67.9 %), va 41 % téng s6
méu nhiém B. cereus la & muc d6 > 10° cfu/g, cap
gene hblA va hbID méa hoa protein HBL, dbc t6 nbi
rudt ly giai héng céu la phé bién nhét Ian luot la 67.4
% va 54.3 % cac méu dudc phat hién bdi PCR.

T khoa: Bacillus cereus.

SUMMARY

Bacillus cereus is Gram-positive, rod-shaped
bacteria, capable of spore forming pathogens. The
Enterotoxins of Bacillus cereus (bceT, nheA, hblA,
hbID) can cause symptoms such as abdominal pain
and diarrhea. The prevalence of B. cereus
contamination, in a total of 103 samples of cereal-
related products was investigated. The genes
encoding virulence strain of B. cereus (bceT, nheA,
hblA, hbID) also were determined by multiplex-PCR.
Results showed that the proportion of food samples
contaminated B. cereus in this study was very high
(67.9%), and 41% of the total sample of B. cereus
contamination was at the level of > 10° ¢fu / g. The
duo-genes hblA and hbID in which are encoding
proteins HBL, a heat-liable Enterotoxins were the
most prevalent genes.

Keywords: Bacillus cereus, cereal-related.

PAT VAN BE

Bacillus 1a nhém vi khudn phan bé rong rai trong
tu nhién, dugc tim thay nhiéu & dat, thuc vat, dong vat
va con ngudi. Pa phan cac ching cla truc
khuanBacillus khéng gay bénh, tuy nhién, mét s6
chling Bacillus tiéu biéu nhu Bacillus cereus, Bacillus
thuringiensis va Bacillus anthracis c6 thé sinh chat
déc tinh va co thé gay ra cac bénh khac nhau & déng
vat va con ngudi.[1][2][3]

Bacillus cereus thudc nhém vi khudn Gram duong,
hinh que, c6 khd nang sinh bao t& hinh thanh tac
nhan gay bénh. Ng6 doc thuc phdm c6 nguén géc tir

Bacillus thudng xay ra do su t6n tai clia cac néi bao
t& vi khudn khi thic &n dudc ndu chin khdéng dd nhiét
d6. [4] Khi nhiét d6 nau thic &n thap hon hodc bang
100°C s& cho phép mét s6 bao tir B. cereus s6ng sbt
. [5] Sau d6 néu thuc pham khéng dudc bao quan
dung céach trong ta lanh, cac ndi bao tlr nay sé co kha
nang tai kich hoat va ndy mam dé chuyén thanh t&
bao sinh dudng. [6] Qua trinh ndy mam va ting
trudng cla cac ndi bao t& B. cereus thudng xay rad
nhiét dé tir 10-50°C. Khi tang trudng,mét s6 dong B.
cereus mang gene gay bénh sé san xuat déc t6 bao
gdm 2 thé chinh Emetic Toxin (gay nén mia) va
Enterotoxins (gay tiéu chay). [7]

Vé mat dich t&, cac dong vi khuanB. cereuschtia
genes san xudt enterotoxins gay tiéu chay dudc tim
thay trén nhiéu loai loai thuc pham khac nhau. Ngo
ddc nhém nay 6 biéu hién 1a dau bung va tiéu chay,
thai gian 0 bénh 1a ti 8 — 16 gid.Do thai gian G bénh
dai va triéu ching lam sang tuong tu, ngd doc thuc
ph&m B. cereus mang gene doc t6 ruét (enterotoxins)
c6 thé bi nhdm 1&n vdi ngd ddc do Clostridium
perfringens. [8]

Ngd ddc thé tiéu chay do doc t& rudt thudng xuat
phat tir ba ddc t& quan trong va phd bién nhat: doc t6
ly gidi héng cau khéng chiu nhiét (Hbl), doc t6 khéng
ly gidi héng cau chiu nhiét (Nhe) va doc t& rudét T
(bceT). Cac gene ma hoba protein Nhe/HBL /bceT
nam trén nhiém sic thé cla vi khuan.[9]

HBL bao gém mét thanh t& protein B (hblA - 37,8
kDa), va 2 thanh t6 protein L: L1 (hbID - 38,5 kDa) va
L2 (43,5 hblC - kDa). Su tén tai cla 3 protein la
khéng déng nhat va phan bé khong déu 6 cac ching
B. cereus khac nhau, va su c6 méat cla ca 3
proteinnay |a can thiét dé doc t6 noi rudt cé téi da doc
tinh.[10] Tuong tu HBL, NHE bao gém cac 3 thanh
phan: NheA (41 kDa), NheB (39,8 kDa), va NheC
(36,5 kDa) va su c6 mat clia ca 3 gene nay la can dé
déc t6 ndi rudt cd t6i da dudc luc. [10] Doc t6 rudt T
dudc phan lap tir dong B-4ac va trong lugng phan o
dugc la 41-kDa polypeptide, ma hda trong gene bceT
(2,9 kb). [10]

Phuong phap truyén théng dé xac dinh 6 nhiém B.
cereustrong thuc pham la 13 nudi cdy va phan lap vi
khudn trong cac moéi trudng dinh dudng. Ngoai ra,
viéc phat hién doc t6 rudt clia B. cereusciing da dugc
tién hanh bang cac phudng phap mién dich nhu
ELISA. Mot cach tiép can khac dé phat hién B.
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cereus trong thuc pham 1a phuong phap PCR da moi
(multiplex-PCR). Uu diém clia phudng phap nay so
véi cac phuong phép truyén théng 1a nhanh va dic
hiéu dai véi cac gene sinh doc td ndi rudt, qua dé sé
gitp viéc kiém tra thuc phdm bi 6 nhiém cung nhu
chan doan nguyén nhan cac vu ngd doc thuc pham
nhanh va chinh xac hon. Cac nghién clu so sanh
ciing cho thady, tng dung PCR da méi trong xac dinh
gene gay sinh doc t6 ndi rudt clia B. cereus cho két
qua tudng dudng va c6 thé thay thé cac phuong phap
truyén théng.

Ng6 déc thuc pham van dang dién biét phic tap
va 1a mot van dé cap bach c¢6 tinh xa hoi 6 Viét Nam.
Phan tich nguyén nhan tir 2.1470 vu NDTP ghi nhan
trong giai doan tu 2002-2010, mot trong nhiing
nguyén nhan ngd doc thuc phdm chinh 13 do & nhiém
vi sinh vat (chiém 30.7 % s6 vu). Do khuén B. cereus
phan b6 rong khp trong méi trudng, vi thé day la
nhém vi khudn quan trong khi nhin tir khia canh
VSTP. Trén thuc t& cling da ghi nhan nhiéu trudng
hdp ngd doc tap thé co lien quan dén B. cereus xay
ra gan day. Hién & Viét Nam ciing chi c6 mét vai
nghién cGu danh gia vé miic dd 6 nhiém va doc tinh
clia B. cereus trong thuc pham.

Nghién clu nay khao sat mic do 6 nhiém cia B.
cereus trong cac san pham cé ngudn géc ti ngli cdc
trén thi trudng Ha Noi. Nghién cu cling danh gia mac
do phd bién clia cac gene méa hoa protein doc t& noi
rudt (Nhe/HBL /bceT) trong cac san pham nay.

PHUONG PHAP NGHIEN CUU

1. P&i tugng nghién cru va phuong phap lay
mau

103 méu thuc phdm (nhém 1: ban- banh phd,
Nhém 2: Com, Nhém 3: banh day-banh bao) dudc lua
chon ngau nhién tir cac chg trén dia ban Ha Noéi. T6i
da 3 mau bat ky dudc Iua chon & cling 1chg.

Khi tién hanh thu thap mau, cac tiéu chuin sau
dudc st dung:

T&i thi€u 100g/mAu va 1a mau dai dién

Pugc dung vao cac tui vo tring.

Cac mau dugc gilr trong t0 lanh & -200°C néu
chua tién hanh xét nghiém ngay va tién hanh xét
nghiém s&m nhét cé thé.

2. Trang thiét bi.

May luan nhiét PCR, May dién di ngang, May soi
gel va chup anh tu déng, May li tam, T0 lanh sau: -
30°C, TG am 37°C, May déng nhat mau, Lo vi séng,
Lo hap uét, Tui déng nhat mau, Pipet dinh miic, dau
con céac loai, 6ng PCR, 6ng effpendorf loai 1,5 ml,
0,2ml, 6ng Falcon 15ml, gang tay, gidy tham.

3. Sinh pham va héa chat.

Chiing vi khuan

- Chling B. cereus chudn ATCC4342 c6 chita 4
gene doc t0 (bceT, nheA, hblA, hblD) dudc s dung
lam chlng duong

Chiing E. coli khéng mang gen ddc t6 1am chiing
am.

Hda chat.

- Cac dung dich dém phosphat (PBS) pH: 7.4, Méi
trudng LB 16ng, Thach LB, Dung dich tach triét DNA
khuén mau: TE (Tris-EDTA),Dung dich MgCl-2
25mM, Tag DNA polymerase. Hén hop dNTPs
2,5mM, Nudc siéu sach. Dém tra mau: Gel Loading
Buffer, Thach dién di (electrophoresis agarose), Dung
dich dém dién di TAE, Ethidium bromide, Thang
chudn DNA (DNA ladder)

Céc cap moi (Primers):

Bang 1: Cac cdp mdi s dung trong nghién ciu
nay

: Kich | Tai lieu tham
Tén moi | Trinh ty (5™-3) Gen thudc khio
(bp)
CGT ATC GGT
bceT-F: | CGT TCACTC Genbank No:
GG Doc t6 noi 62 D17312
GTTGATTTT rudt T Jackson & Cs,
bceT-R: | CCG TAG CCT 2008
GGG
nheA-F: TAC GCTAAG Doc t6 Genbank No:
GAGGGGCA | 7.
ru¢t khong Y19005
heA-R: GG(;}I-'-I'T)I '{‘_‘gg ly gidi 499 Jackson & Cs,
MNEA-R. Gor héng cau 2008
GTG CAG ATG
hblA-F: | TTG ATG CCG Docts Genbank No:
AT wotly gidi | 329 L20441
ATG CCACTG hén g cAu Jackson & Cs,
hblA-R: | CGT GGA CAT 2008
AT
AAT CAA GAG
hbID-F: | CTG TCA CGA DoCts Genbank No:
AT rotly gidi | 429 U63928
CAC CAATTG hén g cAu Jackson & Cs,
hbID-R | ACC ATG CTA 2008
AT

4. Phuong phap.

Cac loai san pham cé nguéng géc tif gao (ban,
banh phd, cdm, com ndm, com hép, com rang, banh
day, banh bao, x6i) dugc kiém tra dinh lugng B.
cereustheo quy trinh nudi cdy phan lap chudn va
dugc kiém tra phat hién gien doc t6 Entertoxins bang
phuong phap PCR da méi.

Phén 13p B. cereusttr cdc mau thuc pham

B. cereus trong cac mau thuc phdm dudc phan lap
dua vao Qui trinh clia US FDA. Qui trinh dudc tém tat
nhu sau: Can 10 gam mau thuc phdm +90 ml dung
dich dém PBS cho vao tui ddng nhat mau. Déng nhat
mau bang may ddng nhat mau thu dudc dung dich
mau c6 do pha loang 10”". Pha lodng mau déng nhat
thém 2 dam do pha loang 1a 102va 10°. HGt 0,1 ml
dung dich déng nhat mau ctia cac do pha lodng 10°
1102va 10" 1én cac dia thach MYP méi dam do lang 2
dia. Khuén lac B. cereus moc trén cac dia thach MYP
¢6 mau héng phan. Dém sé lugng khudn lac c6 mau
héng phan moc trén dia MYP va tinh s6 khudn B.
cereus trong 1 gram thuc phdm. Xac dinh cac dac
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tinh sinh hdéa cla cac B. cereusphan lap dudc theo
qui chuén.

Phuong phép tdch chiét ADN

ADN dudc chiét dua theo phudng phap dudc mo
ta bai Jackson va Cs. Phuong phap dugdc tém t&t nhu
sau: Dung dich déng nhat mau dudc tron véi dung
dich LB theo ty I& 1: 9 va dudc lac & 37°°C trong vong
4-5 gig. Hat 2 ml dung dich bé mau thuc phdm cho
vao 6ng eppendorf 2 ml. Ly tdm 10000 vong/ trong
10phat. B4 dich phia trén, cho thém200 pl dung dich
TE (Tris-ETDA). Va tién hanh 0 & 98°C trong 10 phat.
Ly tam 1000 véng/trong 10phat, hat dich ndi sang
dng eppendorf mdi, git & -20°C dé& lam khuén mau
cho phan g PCR.

Xdc dinh gien ddc té' B. cereus tirching chuan

Qui trinh cdy chudn chdng chudn (ATTCC 4342)
va tach ADN dudc 1am theo md ta trong.

Ky thudt PCR da méi

Pha loang khuén mau DNA bac 10 trong nuéc
siéu sach tif dung dich da dudc tach ADN ban dau dé
tao ra cac néng do pha loang la 10™"; 102 1073; 10%;
10%;, 10° va 107. S dung ADN da dudc pha loang
lam khuén méau cho phén (ing PCR tuong (ng.

Chuan bi hén hop phan (ing 25ul: 10X buffer: 3 ul;
2,5mM dNTPs: 2.4 ul; 25 mM MgCI2: 3 pl; mdi (méi
néng d6 20 uM) bceT-F,bceT-R, nheA-F, nheA-R,
hblA-F, hblA-R, hbiD-F, hbID-R: 1ul cho méi loai; 2,5
U Taq polymerase: 0,3ul; Nudc siéu sach: 5,3ul va
ADN khuén mau: 3ul.

Chu trinh nhiét chay PCR: 94°C: 5 phut; (94°: 15
gidy; 55%: 45 giay; 72°%: 2 phat) X 30 chu ki; va 72%:
10 phat, git 64 c.

Dién di san pham PCR trén thach Agar 1,5%
trong dém TAE 1 X & hiéu dién thé 100V trong 30
phat. Nhuém gel bang dung dich Ethidiumbromide
trong 5 phdat, r&ra gel trong 5 phat.Chup gel, dua vao
thang DNA chuédn dé phan tich két qua.

KET QUA VA BAN LUAN

1. Mirc phé bién clia dé 6 nhiém Bacillus
cereus trong cac san pham cé ngudn géc tir gao.

Trong 103 mau thuc phdm dugdc tién hanh phan
tich bang phuong phap nudi cdy, da xac dinh 70/103
mau phét hién Bacillus cereus (chiém 67.9 %). Trong
d6 22/35 mau & nhém Bun-phd (chiém 62.8 %); 26/43
mau & nhém Com (chiém 60.4 %); 22/25 (chiém
88%) mau & nhém banh - da dugc phat hién 6
nhiémvi khuanBacillus cereus.

DPang chl y 1a 41 % téng s6 mau nhiém Bacillus
cereus @ mic d6 >10° cfu/g (bang 2). Pay la ngudng
nguy hiém vi theo nghién ciiu clia Kramer va Gilbert
(1989), cho thay khi liéu vi khudn B. cereus trong thuc
pham dao dong & mic 1,2 x 10°- 10%cfu /gsé gay dau
bung va tiéu chay.

n—43 — s

n=35 n=2s
20
10
0

Téngsbd mau phathién

Bin-pho Com Bénh tir bot gao

Biéu d6 1: S6 lugng cac mau phat hién Bacillus cereus trong
cac nhom thuc pham (N =103)

Phat hién kiéu gene mang doc t6 Bacillus cereus
trong cac san phdm c6 ngudn gdc tir gao

Trong 103 mau thuc pham dudc phan tich, 46
mau dudc xac dinh 1a bi 6 nhiém B. cereus va co
chita 1 trong 4 loai gene méa hoa protein déc chat
(NheA / HblA/HbID /BceT);

Két qua cho thdy khéng c6 su khac biét gilta két
qua phat hién clia 2 phuong phap déi véi cac mau am
tinh véi B. cereus.DPiéu nay phan nao chiing té tinh
dac hiéu clia cac cap méi su dung trong nghién clu
nay déi vGi cac gene doc td cla B. cereus.Tuy nhién,
8 cac mau duong tinh véi B. cereus nhung c6 mic 6
nhiém duéi 10° cfu/g, thi PCR chi phat hién dugc 10
trén tdng s6 26 mau phat hién dudc bing phuong
phap nudi cdy. Piéu nay c6 y nghia 1a hodc céac
khudn B. cereus khong chita mét trong cac gene
(NheA / HbIA/HbID /BceT); hoac gi6i han phat hién
clia phuong phap 1a thap hon 10° cfu/g . Vé6i cac mau
c6 & nhiém B. cereus 16n hon 10° cfu/g, phuong phap
PCR phat hién dugc 36 mau so véi 42 mau cla
phuong phap nudi cdy. Diéu nay ching té c6 thé 6
mau nhiém B. cereus ma khéng phat hién dugc bang
PCR khéng chira 1 trong cac gene NheA / HblIA/HbID
/BceT. V& mét xac xuét théng ké diéu nay dang véi
tdng quan clGa Arun K. Bhunia, cho ring su phan bd
clia cac gene ma hoa entertoxins cla B. cereus la da
dang va phan b6 khéng déu. [10]

Bang 2: Két qua phat hién gene mang doc t6
Bacillus cereus b&ng phuong phap PCR da méi

Két glia
Nhém/ S8 Am tinh Duang tinh
Iugng mau 'i:‘y" PCR | Nubi cdy | PCR*
Bin - Phd 13 13 12 6 < 10%cfulgr
N=35 10 8 >10° cfulg
Com 17 17 9 3 <103 cfu/gr
N=43 15 12 | >10°cfulgr
Banh tir
. < 10%cfulgr
bot gao 5 1 3
N =25 22 22 17 16 > 10° cfulgr
Téng s6 5 5 26 10 | <10°cfulgr
N =103 42 36 | >10°cfulgr

*MAau co tr 1 gene doc t6 trd nén la méu duong
tinh véi ky thuat PCR
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2. Phan bé va tan suat xuit hién cia cac kiéu
gene mang ddc té Bacillus cereus.

K&t qua cla nghién cliu cho thdy tan suat xuat
hién clia cac gene HbIA/HbID doc t& ndi rudt ly giai
héng cau lan luct 1a 67.4 %va 54.3 %.Day 1a 2 gene
phd bién nhat trong cac mau phat hién bing PCR.
Theo nhiéu nghién c(u, HBL dbc t& ndi rudt ly giai
héng c4u bao gém mét thanh t6 protein B ma héa bdi
gene hblA, va 2 thanh t8 protein L: L1 ma hoéa bdi
gene hblD va L2 ma héa bdi gene hbIC [1][2][10]. Su
ton tai clla 3 gene nay la can thiét dé téi da doc tinh.
Tuy nhién, theo Anja Kotiranta thi sy tén tai cta 2/3
gene c6 thé 1a chi thi cia cGa viéc tao thanh HBL co
doc tinh. [20]

Gene NheA ma hoa 1 protein thanh t6 clia doc t6
ndi rudt khong ly gidi héng cdu (NHE) c6 tan suét
xuét hién thap nhat (13 %). Trong khi d6 gene (Bcet)
ma héa protein doc tinh ndi rudt T cb tan sudt xuat
hién 1a 45.6%.

HbIA (319bp)

HDbID (429bp)

NheA (499bp)

Beel (622bp)

0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00% 70.00% 80.00%

Biéu do 2: Tan suat xuat hién chia cac kiéu gene mang doc to
Bacillus cereus dugc phat hién bing PCR

KET LUAN

Bai bao nay trinh bay két qua khao sat ban dau vé
mic d6 6 nhiém cla Bacillus cereus trong cac san
ph&m ¢ nguén géc tu gao trén thi truding Ha Noi. Két
qua cho thay ty 1& cac mau thuc pham nhiémkhuén B.
cereus trong nghién c(u la rat cao (67.9 %), va dang
lo ngai han 41 % téng s6 mau nhiém Bacillus cereus
la & mic d6 > 10° cfu/g, ngudng gi6i han di dé
Bacillus cereus sinh doc t6.

Nghién ctu cling Ung dung thanh coéng phuong
phap sinh hoc phan t{ tién tién, multiplex-PCR dé xac
dinh 4 gene sinh ddc t6 cla B. cereus (bceT, nheA,
hblA, hbID). Két qua budc dau cho thay, cip gene
hblA va hblD ma hoba protein HBL, doc t6 ndi rudt ly
gidi héng cau la phd bién nhat.

Trong céac nghién ciu tiép theo, nhém nghién ciu
sé tiép tuc khao sat & nhiém B. cereus va cac kiéu
phan bé gene clia doc td B. cereus trén cac déi tuong
mau khac. Nhung nghién ctiu nay cé thé cung cap
nhung théng tin chinh xac va can thiét trong viéc
hoach dinh chinh lugc ATTP hay co s3 clla céac
nghién cltu danh gia nguy co.
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