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Cholera toxin produced by Vibrio cholerae is one of the most common
waterborne pathogens responsible for dysentery, especially in
developing countries. Therefore, it is necessary to detect CT rapidly to
control the quality of water and diagnose the disease caused by this
pathogen. In this study, the test strip for CT rapid detection has been
successfully developed based on immunochromatographic techniques.
The concentration of antibodies on the control line and the test line
were 1.3 pg/cm and 4 ug/cm, respectively. The suspension of gold
nanoparticles 15+2 nm, ODs»=1 was prepared for conjugating with the
capture antibody at a concentration of 200 ug/mL, pH 9. The resulted
test strip enabled the detection of CT at 10 ng/mL within 10 min. The
sensitivity and specificity of the test strip were 96.67% and 100%,
respectively. These results are initial steps for developing biological
kits to quickly detect pathogens in water and food.
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TU KHOA

Téac nhan gdy bénh ngd doc
thyc pham

boc tb cholera

Vibrio cholerae

Séc ky mién dich

Que thir phat hién nhanh

boc t6 cholera (CT) sinh tong hop bai vi khuan Vibrio cholerae 1a mot
trong nhitng tac nhan phd bién nhit giy ngd doc trong ngudn nuée, dic
biét 1a ¢ cac qudc gia dang phat trién. Viéc phat hién nhanh CT ¢6 y
nghia quan trong dé kiém soat chat lwong vé sinh ngudn nudc sinh hoat
va an ubng ciing nhu chin doan nhanh nguyén nhan gy ngd doc tir vi
khuan V. cholerae, gitip ngin ngira nguy co bung phat thanh dai dich.
Trong nghién ciru ny, que thir phat hién nhanh CT duoc ché tao dua trén
k¥ thuat sic ky mién dich kep d6i va danh gia cac dic tinh k¥ thuat chinh.
Nong do khang thé phun trén vach kiém chimg va vach thir nghiém dugc
khao sat lan luot 1a 1,3 pug/cm va 4 pg/cm. Huyén phti nano vang kich
thude 15+2 nm, ODsy=1 duoc tong hop va cong hop Vi khang thé bat
gitr & ndng d6 200 pg/mL trong diéu kién pH 9. Que thir c6 kha ning phat
hién CT ¢ ngudng phat hién 10 ng/mL trong thoi gian 10 phut. Do nhay
va do dac hiéu cua que thir 1an Tuot 13 96,97% va 100%. Nhitng két qua
ndy 1a co s& dé ché tao cac bd sinh phim phat hién nhanh tac nhén sinh
hoc gdy bénh trong nu6c va thuc pham.
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1. Mé dau

Mbi nam trén thé gidi c6 khoang 1,3 dén 4 triéu ngudi mac bénh ta dan ti 21.000 dén
143.000 nguoi chét trong sé d6 [1]. Nguyén nhéan chinh gy bénh ta 1a do doc t6 cholera (CT)
dugc sinh tong hop bai vi khuan Vibrio cholerae c6 mat trong cac ngudn nudc hoic thuc pham
khong d¢am bao vé sinh [2]. Pay 1a loai doc t6 bén nhiét, ching chi bi tiéu diét hodc pha vo cau
trac khi dun néng & 121 °C trong 30 phat [3]. CT c6 kha ning gy ra dép tng véi té bao rudt
ngudi & néng do 18,1 ng/mL va tang manh ¢ 181 ng/mL [4]. Khi thir nghiém CT véi nguoi, triu
ching phé bién cua bénh ta xuat hién bt dau Vi lidu tidu thy 1a 5 pg va tang manh vdi licu 25
ng [5]. Boc t6 nay co thé giy nén tinh trang mat nude do tiéu chay cap, séc hoic tham chi 1a tir
vong néu khong duoc phat hién va diéu tri kip thoi.

pé phat hién vi khuan ta V. cholerae sinh CT, phuong phap PCR 1a phuong phap duoc sir
dung phé bién nhit cho phép phat hién gene ctx cua CT v6i do nhay va do chinh xac cao [6], [7].
Bén canh d6, mot s6 phuong phap nhu nudi cay phan 1ap trong méi truong chon loc, DNA probe,
LAMP va ELISA ciing duoc ap dung. Mic du cho két qua chinh xac, diém han ché cua nhiing
phuong phap nay la khé ap dung ngoai hién truong do doi héi cac thiét bi hién dai di kém, thoi
gian phén tich kéo dai. Hién nay, dé phat hién cac tac nhan gy bénh, phuong phéap sic ky mién
dich 1a mot trong nhimg hudng tiép can duoc chu trong hang dau co thé khic phuc nhitng nhuoc
diém trén. Phuong phap sic ky mién dich kep d6i c6 d6 dic hiéu twong dbi cao nhd sir dung 2
khang thé ddng thoi dé bt cap dac hiéu voi doc t6 va nhan biét bang tin hiéu mau c6 thé quan sat
dugc bang mét thuong khi gan khang thé véi chat danh dau. Dac biét, hat nano vang 1a chat danh
dau wu viét duoc tng dung nhiéu trong nghién ciru ché tao que thir phat hién nhanh béi dic tinh
tuong thich sinh hoc cao, ty 1& bé mit so véi thé tich 16n, d& tdng hop, tinh chét quang hoc vuot
troi [8]. Trén thé giGi, nhidu cong trinh nghién ctru ché tao que thir sic ky mién dich dé phat hién
doc td vi sinh vat da duoc ghi nhan, tuy nhién, theo tim hiéu ciia nhom nghién ciru, cac cong bd
dbi véi que thir phat hién nhanh CT con han ché, voi ngudng phat hién 1a 10 ng/mL [9], [10]. O
Viét Nam, nhom tac gia Pham Btrc Minh d3 ché tao thanh cong que thir phat hién CT & nong do
50 ng/mL va 25 ng/mL vé&i d6 nhay lan Iugt 12 95 % va 53 % [11], tuy nhién, ngudng phat hién
con tuong ddi cao. Trong bai bao ndy, chung toi trinh bay cac két qua nghién ctru dé ché tao que
thir phét hién nhanh CT dat ngudng phat hi¢n twong duong cong b trén thé gioi 1a 10 ng/mL Vi
d6 nhay 16n hon 90 %, c6 thé ung dung truc tiép ngoai hién trudng, gitp kiém soat chat luong vé
sinh ngudn nudc cho b ddi trong cac hoat dong huan luyén, di ngoai.

2. Vit li¢u va phuwong phap
2.1. Vat liéu

Mang nitrocellulose Immumopore FP, mang tham hut trén, mang hit mau, mang cong hop cua
hang Whatman, khang thé don dong IgG tir chugt C01592M (KT1), C01593M (KT2) (Meridian,
My), CT, Staphylococcal enterotoxin A (SEA), Staphylococcal enterotoxin B (SEB), Shiga toxin
type 2 (Stx2) (Toxin Technology, M¥), khang thé da dong tir dé khang IgG ctia chudt AB6789
(KT3) (Abcam, Anh), HAuCl,3H,0 va cac hoa chat khac cua hang Sigma, Merck, Thermo
Scientific...

Thiét bi, dung cu dugc sir dung: M4y phun mau ban ty dong Linomat (Thuy Si), tu séy
Froilabo (Phap), may khudy tir gia nhiét Cole Palmer (M), may vortex (M), may ly tim lanh
Orto alresa (Tay Ban Nha).

2.2. Phwong phap nghién ciru
2.2.1. Kiém tra kha néng bat cap ciia CT va khdng thé bang phan iing ELISA gidn tiép

~Quy trinh danh gia kha nang bét cap cua doc td va khang thé bé}ng phuong phap ELISA gian
tiep dugc xay dung theo tai liéu cua hang Abcam, Anh [12]. Cu the, mot lugng CT nong do 100
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ng/mL pha trong dém carbonat pH 9,6 duoc bd sung vao 09 giéng trén dia ELISA, u ¢ 4 °C qua
dém. Sau khi 0, cac giéng duoc rira bang 250 pL dém rira c6 thanh phan 1a Tween 20 0,05 % pha
trong dém PBS 1X, pH 7,4 va tiép tuc bo sung 200 uL BSA 1 %, i & 37 °C trong 2 gid. Sau khi
ria, bo sung lan luot 100 pL cic mau theo thir tu: nuéc deion (giéng 1-3), khang thé so cap nong
d6 4 pg/mL C01592M - KT1 (giéng 4-6), C01593M - KT2 (giéng 7-9), u 37 °C trong 1 gid. Loai
bo khang thé khong lién két biang dém rira trudc khi bd sung 100 puL khang thé thir cip AB6789-
KT3 0,2 pg/mL, a ¢ 37 °C trong 1 gio sau d6 rira bang dém rira. Luong 50 uL co chat 3,3°,5,5°-
tetramethylbenzidine (TMB) duoc bd sung vao mdi giéng va hdn hop dwoc u 30 phit & 37 °C.
Sau d6, mot luong 50 pL H,S0, IN dugc bd sung dé dirng phan tng. Trong méi truong axit, san
pham phan &g chuyén sang mau vang, cuong d6 mau dugc do & budc song 450 nm.

2.2.2. Nghién citu ta0 hat vang nano cho qud trinh ¢éng hop khing thé

Dung dich huyén phi hat vang nano kich thudce 15 + 2 nm va 30 + 2 nm duoc tong hop theo
phuong phap sinh truong hat (seeded growth method) dya trén cac nghién ctru trude va co sy thay
d6i vé quy trinh [8], [13]. Trudc tién, hat vang mam dugc tong hop bang cach st dung 100 mL
HAuCl, 0,035 % va bo sung 20 mL dung dich natri citrate 1 %, dun s6i két hop khudy tir & téc do
700 v/p dén khi dung dich chuyén sang mau doé ruou vang. Sau d6, dung dich c6 chira 200 mL
HAuCl, 0,02 % va 1,687 mL dung dich hat vang mam duoc bd sung thém 6,0 mL natri citrate 1%
(dé tao hat 15 nm) hodc 5,1 mL natri citrate 1 % (dé tao hat 30 nm). Pun s6i 30 phut két hop véi
khudy téc d6 1100 v/p. Thém 30 mL natri citrate 1 % dé dimng phan Gmg. Dé ngudi, kiém tra budc
song hap thu cuc dai, chup anh kinh hién vi dién tir truyén qua TEM va phén tich phd EDX hat
vang sau khi tong hop. Kich thudc hat vang dugc phén tich bang phan mém ImagelJ va Origin.

2.2.3. Cong hop hat vang vao khing thé

Huyén phu nano vang 15 nm dugc diéu chinh dén pH 9 sir dung dém borate 0,1 M, pH 11 sau
d6 bd sung thém 30 pL khang thé C01592M (KT1) nong d6 200 pg/mL cho qué trinh cong hop,
lic 20 phut bing may vortex véi toe do 800 v/p. Sau do, 30 uL BSA 1 % duoc bd sung vao 6ng,
lic & diéu kién nhu trén. Dung dich duogc ly tim véi téc do 10.000 vip & 25 °C trong 30 phut.
Loai bo dich ndi va hoa lai can ¢ day 6ng véi 160 pL dém PBS 1X pH 7,4 bd sung 5 % sucrose,

2 % sorbitol, 1 % mannitol, 0,1 % PEG, 0,1 % Tween, va 0,04 % NaN;. Mot luong 10 pL khang
thé cong hop vai hat vang dugc nhé 1én mang cong hop va sdy & 37 °C trong 5 gio dé tao mang
cong hgp cho qua trinh hoan thién que.

2.2.4. Khdo sdt nong dg khéang thé thich hop cé dinh trén mang nitrocellulose

Khang thé KT3 va khang thé KT2 lan luot duoc cb dinh tai vi tri vach kiém chung (vach C)
va vach thir nghiém (vach T) 1én mang nitrocellulose bang thiét bj phun mau Linomat véi téc do
phun 50 nL/s, & am 50-60 %. Mang sau d6 dugc xu 1y véi dung dich BSA 1 % trong 10 phit va
rira bang dung dich SDS 0,1 % trudc khi siy kho & 37 °C trong 5 gio. Dua trén két qua nghién
chu truée day [13], trong nghién ctru nay, dé toi wu luong khang thé phun trén mang
nitrocellulose, khang thé KT3 ndng d6 2 mg/mL duoc cb dinh 1én mang nitrocellulose véi luong
khac nhau bao gém 0,6; 1,3; 2,0; 2,6 pg/cm. Lugng khang thé thép nhat van dam bao tin hiéu
vach C co thé quan sat rd nét bang mat thuong duoc lya chon cho cac nghién ctu tiép theo.
Tuong ty, khang thé KT2 cling dugc cb dinh 1&n vach T véi luong 2,0; 4,0; 8,0 pg/cm.

Que thir phat hién nhanh CT duoc lip rap hoan chinh véi 4 mang theo thir ty: mang tham hut
trén, mang nitrocellulose phun KT3 va KT2 lan lwot & vach C va vach T, mang cong hop va
mang hut mau duoc ¢b dinh trén tim dé polyethylene véi kich thudc 65 mm x 3 mm.

2.2.5. Xdc dinh thoi gian va nong dé phdt hién thap nhat, @é nhay va dé dac hiéu cua que thi

Thir nghiém kha néng phat hién cua que thur vdi cac mau doc t6 ndng do6 5 ng/mL, 10 ng/mL,
100 ng/mL, 500 ng/mL, 1 ug/mL. M6i nong do duogc thir nghiém ldp lai 30 1an. Nong d6 phat
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hién thap nhét 1a ndng d6 doc té nhé nhat ma que thir cho két qua duong tinh (xuat hién vach do
& vi tri C va T c6 thé quan sat bang mit thuong) véi tdi thiéu 90 % sb lugng mau phan tich. Thoi
gian phat hién duogc tinh tir lic nho mau dén khi hién rd 2 vach.

D6 nhay cua que thar & mdi nong do doc t6 duoc xac dinh 1a ti 1¢ s6 luong que cho két qua
duong tinh that trén téng s6 luong que thir cho két qua duong tinh that va 4m tinh gia.

Do dic hiéu cua que thir dugce danh gia bang cach thir nghiém que thir véi mau dém PBS 1X
(I3p lai 15 lan) va cac mAu doc té chuan khac 1a SEA, SEB, Stx2 ¢ nong do 100 ng/mL (lap lai 5
IAn mdi doc t6). Po dic hiéu cua que thir duoc xac dinh 1a ti 16 s6 luong que thir cho két qua am
tinh that trén tong s6 lugng que thir cho két qua am tinh that va sé lugng que duong tinh gia.

2.2.6. Phuwong phdp xit 1y 56 liéu

Phuong phap T-test student duoc s dung dé so sanh sb liéu gitra cac nhom két qua khac
nhau. Thi nghi€ém lép lai 3 lan lay gia tri trung binh va dugc thé hién + d¢ 1éch chuan véi gia tri p
< 0,05 c6 y nghia thong ké.

3. Két qua va thao luan
3.1. Kiém tra khd ndang bit cap ciia CT va khdng thé bang phan iing ELISA

Dé ché tao que thir phat hién nhanh CT theo phuong phap sic ky mién dich kep ddi, 03 loai
khang the dugc sir dung bao gom 02 khang thé so cap bat cap dac hiéu voi CT; 01 khang thé th
cap ¢o gan enzyme peroxidase - HRP bt cap voi khang thé so cap. Kha ning bat cap gitta CT -
khang thé so cip - khang thé thir cip dwoc kiém tra bang phan ung ELISA gian tiép, dua trén cuong
d6 mau do duoc tai bude song 450 nm cua san pham tao thanh ctia phan ng thity phan giita co
chit TMB va enzyme HRP gan trén khang thé thir cap. Gia tri ODys; cang cao cang thé hién kha
ning bét cap tot gitta phirc doc td - khang thé so cip - khang thé thir cap. Khang thé so cip nao bét
cap voi doc té t6t hon (gia tri ODgso cao hon) s& duoc wu tién str dung dé phat hién doc té trong
mau (cong hop voi hat vang), khang thé so cip con lai s& dong vai tro 1a khang thé bat gitr dugc cd
dinh trén vach thir nghiém (vach T). Két qua cho thay, do hip thu budc séng 450 nm ciia san pham
sau phan tmg ELISA trong cac giéng chtra khang thé so cap C01592M (KT1) va C01593M (KT2)
lan Tuot 14 0,632+0 ,009 va 0,49+0,011 (Hinh 1), khéc biét c6 y nghia voi méu d6i ching am khong
chira khang thé so cap (p<0,05). Diéu nay ching to, hai loai khang thé so cip déu c6 kha ning bat
cap véi doc t va dong thoi bat cdp dugc voi khang thé thir cAp AB6789 (KT3), phu hop cho ché
tao que thir phat hién CT. KT1 bét cap véi doc td tot hon nén duoc sir dung dé cong hop véi hat
vang, KT2 dugc cb dinh trén vach T va KT3 dugc ¢ dinh trén vach C.

Miu - KT 1(C01592M) KT 2 (C01593M)
1 2 3 4 5 6 7 8 9

7

'\\( y

3 > AN
Hinh 1. Kiém tra khd niing bt cap giita CT va khang thé bt cdp ddic hiéu
bang phuong phap ELISA gian tiéep

3.2. Tgo hat nano vang va céng hop hat nano ving véi khdng thé phdt hién

Kich thudc hat vang c¢6 anh huong Ién dén do on dinh cia lién két gitra hat vang va khang thé
cong hop tir d6 anh hudng dén d6 nhay va ngudng phat hién cua que thir. Bé lva chon duoc hat
vang co6 kich thude phu hop cho qua trinh ché tao que thir, huyén phu hat nano vang véi kich
thudc 30 = 2 nm va 15 + 2 nm dugc tong hop, cong hop véi KT1 va so sanh kha nang phat hién
CT. Két qua cho thay, khi sir dung hat vang 30 nm, kha ning giai phong khang thé trén mang
cong hop kém dan t6i tin hiéu trén que md va kho nhan biét. Trong khi d6, khang thé dwoc cong
hop Véi hat vang 15 nm c6 kha ning giai phong tét khoi mang cong hop, tin hidu trén que duoc
quan sat rd nét (Hinh 2). Két qua nay tuong tu cong trinh nghién ctru tao que thir phéat hién
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protein PBP2a cua nhom tac gia M. Amini (2020), khi so sanh gitra hat 15 nm va 35 nm, hat vang
15 nm cho tin hi¢u tot va on dinh cao hon trong qua trinh tong hop [15]. Do do, trong nghién ctu
nay, ching t6i s dung hat vang 15 nm cho cac thi nghiém tiép theo.

& ¥

- & ' |

Mau duong tinh ~ MAuamtinh  Mau dwong tinh ~ MAau am tinh
(CT 100 ng/mL) (¢émPBS1X) (CT 100 ng/mL) (dém PBS 1 X)
¢. Thiz nghiém mang céng hop d. Ther nghiém mang céng hop
voi hat vang 30 nm voi hat vang 15 nm

a. Huyén phie -~ b. Huyén phi
nano vang kich  nano vang kich
thuoc 30 nm thuoc 15 nm

Hinh 2. Két qua sit dung hat vang c6 kich thiée khdc nhau dé phat hién CT

Budc song hap thu cuc dai va hinh anh hat vang 15 nm duogc soi dudi kinh hién vi dién tir
truyén qua TEM duogc thé hién trong Hinh 3 va Hinh 4. Hinh anh phan tich kich thuéc hat vang
bang phan mém ImageJ va Origin ciing nhu phd EDX huyén phti nano vang sau khi tong hop
dugc thé hién trong Hinh 5 va Hinh 6. Hat vang 15 nm c¢6 d6 hap thu & budc song 520 + 2 nm
(twong duong d6 hap thy hat vang tiéu chuin 15 nm cua hing Sigma). Qua nhiéu tao hat vang,
chung t6i thu dwoc huyén phu nano vang ¢6 ODsy trong khoang 0,2-0,3. Dé ting kha ning bt
cap véi khang thé va duy tri d6 6n dinh cia quy trinh ché tao, mau vang duoc c¢6 dic dén ODsy =
1 truée khi cong hop khang thé.

4

} .08} ... : i e &
0 . : s
i 300 400 500 600 700
M_ AS20.0 = 0.282 Wavelength [nm)

Hinh 3. Hat vang d‘u’q’c soi dudi kinh hién vi Hinh 4. Budc song hap thu cuc dai cia huyén phu
dién tir truyen qua (TEM) hat nano vang kich thuéc 15 nm
30 ) -
25
20
] 12 1; mmm 18 24 ull Scale 5364 cts Cursor: 16514 keV (0 cts)
Hinh 5. Hinh anh phan tich kich thuéc Hinh 6. Phé EDX dung dich hat nano vang

hat vang nano
3.3. Téi wu lwong khdng thé cé dinh trén mang nitrocellulose

Vach kiém ching cua que thir CT duoc phun khang thé thir cip KT3 véi lugng khac nhau (tir
0,6-2,6 pg/cm) va danh gié tin hiéu mau khi thw nghiém véi 100 pL dung dich dém PBS 1X pH
7.4. Két qua cho thay, sau khoang 5-7 phut, tin hiéu trén vach C xuat hién & tat ca cac que thir
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nghiém. Trong d6, nong d6 khang thé tir 1,3 -2,6 pg/cm cho tin hi¢u dam, r5 nét va dé dang quan
sat bang mat thuong hon so voi nﬁ)ng d6 0,6 pg/cm (Hinh 7). Dé tiét kiém chi phi ché tao, trong
cac nghién cuu tiép theo, khang thé thir cap KT3 véi nong do 1,3 pg/em (0,39 pg/que) duoc lua
chon dé cd dinh trén vach C. Nong do nay thap hon so v&i ndng d6 khang thé sir dung phun trén
vach C trong nghién ctru ctia nhém tac gia Tran Thi Sao Mai (2015) 1a 1,2 pg/que [14] hay cong
trinh nghién ctru ché tao que thir phat hién nhanh doc t6 Stx2 cua ching t6i trude day (sir dung
KT thtr cap 0,45 pg/que) [13]. Boi véi vach thir nghiém, cac que thir dugc phun khang thé KT2
néng d6 4-8 pg/cm cho vach mau dam, 1o nét, néng d6 2 pg/cm cho tin hi¢u Mo va manh hon
(Hinh 8). Do d6, chiing t6i lya chon ndng do KT2 & vach thir nghiém 1a 4 pg/ecm (1,2 pg/que) cho
céc nghién cuu tiép theo.

cT

CcT CcT

168 .
c c cF cn | °Ir
TT TF T T@i ‘ =T d

|
O "0 (IO G t
* i
s |s sl s @® |‘
| ’ ro Py
0,6ugicm | 1,3pglem | 2 pgicm | 26ug/cm '229/‘"6’ '@»Hﬂc& lr08 Eglcr" ,

Hinh 7. Tin hiéu trén vach kzem chwng C
khi sir dung khéng thé thir cap KT3
Vvoi cdc nong do khac nhau

Hinh 8. Tin hiéu trén ygch thir nghiem T
khi s dung khang thé phat hién KT2
vOi cdc nong do khac nhau

3.4. Xdc dinh néng dg dpc té phdt hién thdp nhdt, thoi gian phdt hién, dé nhay va dé dic hiéu
cria que tha

Két qua thir nghiém que thir voi cac mau doc t c6 nong do khac nhau cho thdy, sau 5 phut
Xuat hién mau ¢ vach C va sau khoang 10 + 2 phut xuét hién & mau ¢ vach T ¢6 thé quan sat rd
nét bang mat thuong véi cac mau doc té tir 10 ng/mL dén 1 pg/mL (Hinh 9). 0 néng do 500
ng/mL, que thu cho tin hi¢u rd nét nhét (cao hon so voi nong d6 doc td 1 pg/mL). Piéu nay c6
thé duoc giai thich 1a do khi ndng do doc td qua cao, sy bat cap glua doc td va khang thé tai mang
cong hop nhiéu lam can tré kha nang di chuyén cua phirc doc té - khang thé cong hop hat vang
1én mang nitrocellulose. Bén canh d6, hién tuong madt vai que xuét hién vét manh & vi tri mép
dudi mang nitrocellulose ¢ thé 1a do khi nhé miu, cac phirc phan tir cong hop dugc giai phong
cung lac va di chuyén nhanh theo luc mao dan gay ra sy can tré khong gian va lam cho mét phan
nhé bi giit lai trén mang nitrocellulose. Trong nghién ctru nay, ndng do phat hién thip nhit cua
que thir phat hién nhanh CT dugc xac dinh 1a 10 ng/mL, thoi gian phat hién 1a 10 phat.

CT CT CT CT CT CT
c c C - C = Cw C =
T T T™TH T T T
-
M&u BC-  1ug/mL 500 ng/mL 100 ng/mL 10 ng/mL 5 ng/mL

Hinh 9. Xdc dinh nong dé phat hién thap nhdt cia que thir CT
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D6 nhay caa que thir dat dwoc ¢ cac ndng do thir nghiém lan lugt 13 100 % (ndng d6 doc té tir
100 ng/mL dén 1 pg/mL) va 96,67 % (ndng d6 doc té 10 ng/mL) (Bang 1). Do do, trong nghién
ctru ndy, ndng do phat hién thap nhit cua que thir duoc xac dinh 1a 10 ng/mL véi do nhay 96,67
%. Két qua xac dinh nong do phat hién thap nhat cua que thar CT tuong duong véi cong bd cua
Eiki Yamasaki va cong su (2013) [9]. Thoi gian phat hi¢n cua que thir 1a khoang 10 phut. Trong
mot s6 nghién ctru khac, giéi han phat hién caa mot sé que thir sic ky mién dich dwoc ghi nhan
nhu doc té SEA, B, C, D, E 1a 1-5 ng/mL [16], doc t6 Stx2 1a 25 ng/mL [17], doc t6 botulinum 14
25 ng/mL vai serotype-A va 10 ng/mL voi serotype-B [18].

Bang 1. Két qua xdc dinh nong dj phat hién thap nhat va dg nhay ciia que thir phdt hién CT

Ndng do Téng sb lwgng S6 lwong que thir CT thir nghiém P nhay
thir nghiém (ng/mL)  que thir nghiém  Két qua am tinh ()  Két qua dwong tinh (+) (%)
1000 30 0 30 100
500 30 0 30 100
100 30 0 30 100
10 30 1 29 96,67
5 30 18 12 53,3

Két qua xac dinh do ddc hiéu cua que thir CT cho thdy, 30/30 que cho két qua 4m tinh khi thir
nghiém véi mau dém PBS 1X va cac mau doc t6 SEA, SEB, Stx2 ndng d6 100 ng/mL (Béng 2).
Nhu vay, trong nghién clru nay, que thir phat hién nhanh doc td CT duoc xac dinh c6 do dic hiéu
100 %, que thir khéng xdy ra hién tugng phan tmg chéo véi cac doc to SEA, SEB, Stx2.

Bang 2. Két qud danh gia dé dic hiéu ciia que thir phat hién CT

Miu Téng s6 lugng ' So que thir CT thir nghigm
gue thir nghiém Két qua duong tinh (+) Két qua am tinh (-)
bémPBS 1 X 15 0 15
Doc td SEA 100 ng/mL 5 0 5
Doc to SEB 100 ng/mL 5 0 5
Doc td Stx2 100 ng/mL 5 0 5

4. Két luan

Trong nghién ciru nay, chung toi da t&i wu quy trinh ché tao va danh gia mot s dic tinh k¥
thuat cua que thir phat hién nhanh CT cuia vi khuan V. cholerae gy bénh ta véi ndng do t6i uu
khang thé phun 1én vach kiém ching (AB6789) va vach thir nghiém (C01593M) lan luot 1a 0,39
ng/que va 1,2 pg/que; mang cong hop cé chira khang thé C01592M cong hop dung dich hat vang
15 nm duoc téng hop theo phuwong phap sinh truong hat. Que thir ¢6 kha nang phat hién CT tinh
khiét véi nong do thip nhat 1a 10 ng/mL vé6i do nhay 96,67 % trong thoi gian 10 phat, do dic
hiéu 1a 100 % va khong xay ra hién twgng phan tmg chéo vaéi cac déc t6 khac 12 SEA, SEB, Stx2.
V6i nhiing két qua da dat dugc, que thir cho thay tiém nang rat Ion dé ung dung trong kiém
nghiém chat lugng nudc, chan doan nguyén nhan gay bénh ngo doc do vi khuan V. cholerae.

L1 cam on
Chung t61 xin cam on sy hd tro kinh phi ciia Dé tai Vién KH-CN quéan sy nim 2022: “Nghien
Ccuu Cdi tien bg phuwong tién phan tich trén xe loc nuoc B@C-2,5 g dung trong huan luyén, dien
tap, da ngoai”.
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