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SUMMARY

RAPID DETECTION OF BACILLUS ANTHRACIS SPORES
BY IMMUNOCHROMATOGRAPHY METHOD

Anthrax in human and animal caused by Bacillus anthracis . It is a dangerous disease. B.
Anthracis spores may be using in bioterrorvism and bioweapons. Therefore, there is an urgent
need for convenient, sensitive, and specific methods to detect the spores of B. Anthracis. This
article reports an immunochromatography device based on the principle of sandwich assay
(lateral flow test). This test were developed by using monoclonal anti — B. Anthracis spores
SA26 and SA27. The spores captured by a monoclonal anti-spore antibody gold conjugated
(SA27) in the conjugate pad. This complex will was captured by other monoclonal anti —
spore (SA26) coated on the nitrocellulose membrane (sanwhich assay), so T line appear . The
solution migrates by capillary action through the test strip. This complex was captured by
goat anti — mouse I1gG antibody, C line appear. If it was negative (without spores in sample),
the T line disappeared. If it was positive (with spores), the T line developed in the T region.
This method had high sensitivity and specificity. Result was read rapidly. We chose several
appropriate conditions as: concentration of capture reagents on test line and control line,
concentration of colloidal conjugated gold on the conjugate pad, treated sample pad, sample
extract buffer to make a rapid test. We successfully created a rapid test to detect Bacillus
anthracis spores. The limit of detection of spores is 10° spores/ml. Reading results are set at
15 minutes. Sensitivity is 100% and specificity is 97%. This device is simple and activites in
the field. Store the test below room temperature.
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1.DAT VAN BE

Vi khuén Bacillus anthracis 1a tic nhan giy
bénh than ¢ nguoi va dong vat, thudc nhom
vi khuén Gram duong c6 kha ning hinh
thanh bao tir. Trong diéu kién bét loi vé
dinh dudng, B. anthracis thic diy qué trinh
hinh thanh bao tir dé chdng choi voi didu
kién moi truong trong thoi gian dai, bao
g6m nhiét do cao, chiéu xa lidu cao, tac
dong boi hoa chit va tham chi 1a chan
khong ngoai khong gian (Nicholson et al.,
2000). Vi vay, B. anthracis dugc liét ké vao
danh muc A vii khi sinh hoc nguy hiém béi
Trung tam kiém soat phong ngira dich bénh
cua Hoa Ky. Cac su kién khing b6 sinh hoc
say ra nam 2001 13 minh ching rd nhat vé
mbi de doa cua B. anthracis dén stc khoe
cong ddng. Gan day, cac nha khoa hoc trén
thé gidi da rit quan tAm va phat trién nhiéu
phuong phap khac nhau dé phat hién nhanh
bao tr vi khudn than. Céac ky thuét khac
nhau dé phat hién bao ttr vi khuén than bao
gdbm ky thuat mién dich (Mechaly et al,
2008), ky thuat PCR (Skottman et al.,
2007), hé théng nhan biét sensor (Garcia-
Aljaro et al., 2010) va mot s6 phuong phap
khac (Tan et al, 2011; Oh et al, 2011).
Céc ky thuat trén da phan doi hoi phai di
kém cac thiét bi dit tién va thao tac phirc
tap.

Tt nhiing ndm 1990, k¥ thuat phan tng
mién dich trén mang dugc sir dung rat rong
rai dé phat hién céc loai bénh truyén nhiém,
cac chit gdy nghién, hodc cic chit phan
tich trong méi trudng c6 ham lwong phap
ma khong cin cac thiét bi phu trg cua

phong thi nghiém. Day 1a k§ thuat cho két

qua xét nghiém nhanh, don gian va gia
thanh thdp. K§ thuat nay st dung cac chit
tao mau nhu keo vang, hat nano bac, hat
latex, trong d6 hat nano vang dugc sir dung
phé bién nhit tiép dén 1a hat latex
(Posthuma-Trumpie et al., 2009), ngoai ra
con hat tir tinh (Lui ef al,, 2011).

Dé phat hién bao tr vi khuin than bang ky
thuat mién dich trén mang, cac hing thuong
mai dang cung cép hai khang thé don dong
SA26 va SA27, dugc cho 1a khang thé kha
dac hiéu voi khang nguyén vo bao tir vi
khuén B. anthracis.

Trong nghién ctru nay ching téi st dung
hai khang thé don dong khang vo bao tir vi
khuan B. anthracis SA26 vi SA27 dé ché
tao que thir nhanh phat hién bao tir vi khuén
B. anthracis phuc vu coéng tac phat hi¢én
nhanh ngoai hién truong khéng cin cac
thiét bi phu trg ciia phong thi nghiém.

2. NGUYEN LIEU VA PHUONG PHAP
NGHIEN CUU

Nguyén liéu va héa chit

Chiing vi khuan B. subtilis, B. ceures, B.
thurigencis, B. anthracis ching nhugc ddc
tir phong thi nghiém an toan cip 3 — B
cong an. Khang thé don dong SA26 va
SA27 khang v6 bao tir vi khuin than cua
hing Abcam (M¥). Khang thé da dong goat
anti-mouse cua hang Arista (My). Mang
nitrocellulose cia hing MDI. Hoéa chit st
dung cho cac dém mua cua Sigma, Merck.
Cac loai nguyén liéu: mang PE phtc hop,
chit bao quan, va mot sé nguyén lidu trong
nuéc. Mdy Immunochromato Reader
C10066 hang HAM AMATSU Nhat Ban.



Phwong phap nghién ciru

Cac phuong phap nghién ctru s dung trong
ché tao phat hién nhanh theo ban quyén cong
nghé cia hing Arista (M¥). Cu thé cin phai
tién hanh 1an luot cac nghién ctru sau:
Phuwong phdp thie nghiém lwa chon
nguyén li¢u phu hop

Céc nguyén lidu st dung trong ché tao co
nhiéu loai, nhiéu ngudn gdc va tinh ning k§
thuat khac nhau. Mdi loai que thir xac dinh
can phai tién hanh thor nghiém dé chon
dugc cac loai nguyén liéu phu hop. Bén
canh d6 véi mdi loai mang can phai xu Iy
bang dém trude khi dua khang thé 1én. Hé
dém va quy trinh x{r 1y riéng cho mdi loai
mang ciing can phai xac lap (Jemo, 1996).
Phwong phdp téi wu cdc sinh phim trii
trén mang

Tbi wu hoa n6ng d6 chat bt gilr tai vach T va
vach C: Chat bét gilr tai vach C duoc pha
trong dém phosphate buffer saline (PBS) 10
mM c¢6 pH 7,4 (Jemo, Byungwoo 1996) voi
n6ng d6 khac nhau 0,3; 0,5; 0,7; 0,9 mg/ml.
Chét bét giit tai vach T ciing duoc pha trong
hé dém PBS c6 ndng d6 0.1M pH 7.4 thanh
cac n6ng d0 khac nhau; 0,3; 0,5; 0,7; 0,9
mg/ml. Mang sau khi trai sinh phdm 1én trén
s& duge khoa cac lién két khong dac hiéu
bang dung dich block phosphat buffer saline
b sung bovine serum abumine (Fishers,
1998). Két qua dugc x4c dinh bing cuong do
vach mau trén mang nitrocellulose tai vach T
va vach C.

Ti wu héa lugng khang thé cong hop vang:
Luong khang thé trén mang mang chat
cong hop vang duoc xac dinh biang cach
pha lodng & cac ty 1€ khac nhau, thi
nghiém phan (ing mién dich khang nguyén

v6i khang thé dic hiéu trén mang

nitrocellulose va chon ty 18 phu hop nhat
bang cach so sanh cudng do biéu hién mau
trén hai vach T va vach C.
Phuwong phdp xdy dung qui trinh ché tgo
que thw
Trén co s& cac sb liéu nghién ctru, ti uu va
cac nguyén liéu phu hop da lra chon dé xay
dung qui trinh ché tao que thir phat hién
bao tir than v6i hé théng thiét bi & qui md
phong thi nghiém.
Phwong phdp xdc dinh théng so kj thugt
ciia que thir
Gioi han phat hién: Bao tir vi khuén c6 mat
d6 duoc xac dinh biang phuong phap pha
lodng, cdy gat va dém khuan lac trén moi
truong thach. Xac dinh ngudng cua que thi
12 mat d6 bao tir thip nhit ma que cho két
quéa duong tinh (xuét hién hai vach T va C).
Xac dinh do nhay va do dac hiéu: Phép
thir duoc lap di lap lai sb luong mau thuc
té nhit dinh trén cdc mau gia dinh dé xac
dinh kha niang cho am tinh gia va duong
tinh gia. Két qua dugc tinh ra ty 18 phin
tram.
Xac dinh kha nang phan vng chéo: Que thir
dugc kiém tra véi mot sd bao tr vi khuan
B. subtilis, B. ceures, B. thurigencis dé xac
dinh kha nang phan img chéo.
3. KET QUA VA THAO LUAN
T6i wu héa nong dd chit bit giir tai vach
TvaC

Khang thé goat anti-mouse ndng do
7.83 mg/ml pha trong dém PBS thanh cac
n6ng d6 0,3; 0,5; 0,7; 0,9 mg/ml st dung
may chuyén dung trai 1én vach C cua mang
nitrocellulose. Khang thé don dong khang
vé bao tir vi khuidn SA26 c6 ndng do
2mg/ml duge pha lodng thanh cac ndng do
0,3; 0,5; 0,7; 0,9/mg/ml trong dém PBS 7,4,



dugc dua 1én mang tai vi tri vach T. Sau khi
dua hai sinh pham 1én mang nitrocellulose,
mang s& dugc U qua dém tai nhiét 46 37°C,
d6 am 10%.

Khang thé don dong SA27 dugc cong
hop hat vang kich thudc nano theo phuong
phap cua Slot va Geuze 1985. Sau khi cong
hop dugc pha loang ty 1€ 1:10. Pay la ty 1€
pha lodng dam bao lwong khang thé cong
hop vang luén thira trong phan tng mién
dich trén mang.

Céac mang duoc lap rap theo trinh ty dé

tao test va thur nghiém vai dich chira bao tu
& mat d6 10° bao tir/ ml.
Két qua trén (Hinh 1) cho thiy, ndng do
chét bit giir tai vach T va vach C trong
khoang 0,9 va 0,7 mg/ml cho két qua hién
hai vach T va vach C la tot nhat, thé hién 16
nét. O cac ndéng do cao hon 1a khéng cin
thiét vi luong nhiéu hon s& giy lang phi
khang thé khong can thiét. Ching t6i chon
ndng d6 0,7 mg/ml.

SN

Hinh 1. Néng do chat bdt gitt vach tai Tva C. A. 0,9 mg/ml; B. 0,7 mg/ml;
0C. 0,5 mg/ml; D. 0,3 mg/ml.
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Hinh 2: Biéu d6 peak chat bt giit tai vach C va T

doc trén may Immunochromato Reader C10066

Position Pasition

Bl el b ]
A B

A. 0,9 mg/ml; B. 0,7 mg/ml; C. 0,5 mg/ml;
D. 0,3 mg/ml.
Téi wu héa ndng dé khang thé don dong
cong hop vang

Khang thé SA27 cong hop hat vang
kich thudc nano dugc pha trong dém PBS
c6 pH 7,4 c6 ty 1€ pha loang khac nhau: (1 :
10); (1 :15); (1 : 20); (1 :25); (1:30). Dung
may trai moi ty 1é 1én mot doan mang chua
chit cong hop. Sdy va bao quan tranh 4m
va anh sang. Mang hut mau duoc xu ly
bang dém PBS 0.01M c6 pH 8,6 bd sung
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SDS 0,001%. Sy kho. Hoan thién que thir
sau d6 thir véi miu. Cac mang duogc lip rap
theo trinh tu dé tao test va thir nghiém véi
dung dich chira bao tir mat do 10° bao
tu/ml.

Trong céc ty 1€ pha loang (Hinh 3) chiing
t6i chon ty 18 (1:15) cho chat cong hop. Cac
ty 16 thip hon déu khong dam bao lwong
vang trén hai vach T va vach C. Cac ty 1€
cao hon cho thiy khong can thiét hai vach
T va C khong rd nét hon va hoa chit st

dung nhiéu hon.
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Hinh 3. Ty 1¢ khdng thé céng hop vang toi wu cho que thir bao tir B.anthracis.
A. (1:10); B. (1 :15); C. (1:20); D. (1 :25); E. (1 :30).

Xac dinh gi¢i han phat hién cua test
Trong d6 miu M1 1a miu nudc cit 2 1an,
M2 dén M7 c6 mat d¢ bao tir khac nhau.
Két qua & bang 1 cho thiy, tai miu ddi
chimg va mau M2 cac que thir déu cho két
qua am tinh, tai mat 6 10 bao ti/ml ¢6 1
phép thir cho két qua xuit hién vach T
nhung khong ro nét nén tam doc la duong
tinh, cac que thir con lai khong xuét hién
vach T.

Tai mat d6 10° dén 10® bao ti/ml, két qua
cho thiy 100% xuét hién vach T trén que
thir. Nhu vay, gidi han phat hién cia que
thir dugce xéc dinh 1a 10° bao tir/ml.

Xac dinh do nhay va do dac hiéu

MAu bao tir vi khuan B. subtilis, B. ceures,

B. thurigencis, B. anthracis dugc chuén bi

c6 mat do 10° bao ti/ml. Mot s6 mau bot
gidng cac mau bot & hién trudng ciing duoc
thir nghi€ém nhu: bdt gao, bot sén, bot dat.
Cong thirc tinh d6 nhay:

S6 mau duong tinh that

DO nhay = ------mmeeee- x 100 S6 miu
dwong tinh that + S6 miu 4m tinh gia

Cong thuc tinh do6 dic hiéu: S6 miu 4m
tinh that

Do dic hidu = - x 100 S6 mau am tinh
that + S6 miu duong tinh gia

S liéu & (Bang 2) cho thy

D6 nhay = 100/ [(100 + 0)] x 100 = 100%
b6 dac hiéu =97/ [(97 + 3)] x 100 = 97%.
Két qua trén cho théy, dd nhay cua test dat
100% con d6 dac hiéu 1a 97%.

Bdng 1. Két qua xdc dinh gidi han phat hién ciia test.

Mat dé bao tir

>

Test2 Test3 Test4d TestS Testé6

Mau (bo tii/m) Test 1
M1 0 .
M 2 10° -
M3 10* -
M 4 10° +
M 5 10° +
M 6 107 +
M 7 10° +

- + -
+ + + +
+ + + +
+ + + +
+ + + +




Bdng 2. Két qua xdc dinh mirc dg dwong

tinh gia va dm tinh gia.

. Két qua
x So lan ~
Mau ) Dwong Am
thw

tinh tinh

Bao t
B.anthracis 10° 100 100 0
bao tir/ml

Mau déi chimg

R 100 3 97
am

Tong 200 103 97

Bang 3. Phan wng chéo cua que thir doi voi

mot so bao twr vi khuan khac.

Mau Két qua ¢ cac 1an Lip lai

1 2 3 4 5 6 7
B. ceures - - - - == -
B. subtilis
B.
thrugiencis
B. anthracis + + + + + + +
Bot gao S
Bot dt - - - - - -
B6t mi I

KET LUAN

Qua nghién ctru thyc nghi€ém ching t6i
da tdi wu va lya chon duge n(‘Sng d6 khang
thé tai hai vach C va T 1a 0,7 mg/ml, ty 1¢
pha lodng khang thé cong hop mau 1:15 va
nguyén lidu phu hop cho viéc ché tao.

ba tao thanh cong que thir nhanh bao tur
B. anthracis v6i giéi han phat hién 10° bao
tu/ml, c6 d6 nhay 100% va do dac hiéu
97%, thoi gian phat hién 15 phut.
Loi cam on: Nhom dé tai xin chdan thanh
cam on Chuwong trinh dé tai lién Bé giiia
B¢ cong an va Bé Khoa hoc va Cong nghé
da givp do kinh phi @é ching t6i hodn

thanh ngi dung nghién ciu cua dé tai.
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NGHIEN CUU PIEU KIEN TACH VA XAC PINH..... (tiép theo tr. 13)

4. KET LUAN

Pién di mao quan véi detector d6 dan
khong tiép xuc 1a mot phuong phap phan
tich méi véi d6 nhay va d6 chon loc tuong
ddi tot.

K¥ thuét nay cho phép tach va dinh lugng
ddng thoi cac NTDH nhom nhe trong dung
dich mét cach thuan loi va thu duogc két qua
chinh x4c v&i do tin cdy cao. Hy vong két
qua kha quan nay s€ mé ra hudng nghién
ctru tiép theo voi cac NTDH nhém ning,
nhim phat huy vai trd coa phwong phap
dién di mao quan sir dung detector d6 dan
khéong tiép xtc (CE-C'D) trong linh vuc

phan tich cac nguyén t§ dat hiém.
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