Nghién ctru khoa hoc c6ng nghé
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1. PAT VAN DPE

Theo bao céo cia nghién ctru da trung tim cac bénh 1y dudng rudt toan cau
(GEMS), tiéu chay la mot trong nhitng bénh c6 ty 1& mac va tir vong cao nhat & tré
em dudi 5 tudi trén toan thé gidi, dic biét 1a & cic nudc dang phat trién nhu Chau
Phi can Sahara Va & Chau A. Hang nim, co trén 800 000 ca tor vong do tleu chay &
tré em trén toan cau (khoang 11% trong sb 7,6 trleu ca tré em tir vong toan cau hang
nam) [1]. Cac nguyén nhan chlnh gay tiéu chay cap O tré em la cac vi sinh vat gay
nhiém trung duong rudt, bao gdm cic V1rus vi khuan va vi sinh vét ky sinh khéc [1].
Véi su phat trién cta kinh té x4 hoi, doi song duoc nang cao, cac bénh nhiém trung
duong tiéu hoa da giam. Tuy nhién, hién nay vi khuan van 1a nguyén nhan chu yéu
giy tiéu chay cip ¢ tré em. O cac nudc dang phat trién, tiéu chay cép do vi khuan
van la phd bién (50-60% tong sb cac ca bénh), trong d6 Esherichia coli chiém 25%,
Campylobacter chiém 10-18%, Salmonella va Shigella 1a 5% [2]. Ty 1& mic tiéu
chay do céc vi khuan khac nhau tiiy thudc vao cac khu vyc dia Iy khac nhau. O Tay
Ban Nha, cac vi khuin gdy bénh tiéu chay chu yéu & tré em la Campylobacter
(22,2%) va Salmonella (16,4%) [3]. O Ecuador, cac chung vi khuén Shzgella va
Campylobacter dugc xem 1a nguyén nhan chinh gy bénh tiéu chay [4]. Théng ké
tinh hinh tiéu chay ¢ Viét Nam trong 10 nam tir 2002-2011 cho thiy c6 trén 9 triéu
truong hop méc tiéu chay va 115 trudong hop tir vong [5]. & Viét Nam, ngoai nhom
rotavirus va enteroaggregative E. coli thi cac chung vi khuan bao gdom Salmonella,
Shigella, Campylobacter ciing 1a nguyén nhan phd bién giy bénh tiéu chay & tré em
[6]. Viéc chan doan chinh x4c va diéu tri sém tiéu chay cip do vi khuin s& lam giam
dang ké ty 1é mic va tir vong. Hién nay, ciing véi su phat trién ctia khoa hoc cong
nghé, c6 nhiéu phuong phép chan doan nguyén nhan tiéu chay. Tuy nhién, k¥ thuat
sinh hoc phan tir van 1a phuwong phép t6i uu dé chan doan nguyén nhan tiéu chay, rat
ngin thoi gian xét nghiém tao diéu kién cho diéu tri kip thoi.

Bo sinh pham real-time PCR Amplisens shig/EIEC-salm-camp-F1 do Vién
Dich t& TW Lién bang Nga san xut dat chuan IVD cho phép phat hién ddng thoi 3
tac nhan vi khuén tiéu chay gébm Salmonella, Shigella va Campylobacter, di dugc
sir dung rong rai trong cac phong xét nghiém cling nhu cac vién nghlen ctru ¢ Lién
bang Nga va nhiéu nuéc trong khdi SNG véi chi phi xét nghiém thap va hiéu qua
chan doén cao. Pé danh gia kha ning ing dung chan doan cic nguyén nhan vi khuan
gdy tiéu chay cta bd sinh pham Amplisens shig/EIEC-salm-camp-F1 tai Viét Nam,
chung t6i tién hanh danh gia hiéu qua chan doan bd sinh phim Amplisens shig/eiec-
salm-camp-F1 phat hién 3 tic nhan gdy bénh tiéu chay bang k¥ thuit real-time PCR
trén bénh nhén nhi bi tiéu chay cép tai Bénh vién Nhi Trung vong.
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2. POI TUQNG, VAT LIEU VA PHUONG PHAP NGHIEN CU'U
2.1. P6i twong nghién ciu

- Nhom bénh: 96 mau phan duge thu thip ding quy trinh tir bénh nhan nhi bi
tiéu chay cdp (chua diéu tri) tai Bénh vién Nhi Trung wong tir ngay 1/8/2018 dén
ngay 14/10/2018.

- Nhom chimg: 30 mau phan nguoi khoé manh, khong c6 bénh duong tiéu hoa,
xét nghiém am tinh véi cac ching vi khuan Salmonella, Shigella, Campylobacter
bang k¥ thut real-time PCR st dung bo sinh phdm Sacace Biotechnologies, Italy.

2.2. Vat liéu nghién ctru

- B6 sinh phim Amplisens shig/EIEC-salm-camp-FI (kit Amplisens) cua hing
InterLabService, Lién bang Nga (bao gom kit tach chiét DNA Ribo-prep, sinh phdm
real-time PCR).

- B6 sinh pham Shigella/Salmonella/Campylobacter Real-TM (kit Sacace) cua
hang Sacace Biotechnologies, Italy (bao gom kit tich chiét DNA-Sorb-B).

- Ching vi khuan chuan: Salmonella Typhimurium ATCC 14028; Shigella
sonnei ATCC 9290; Campylobacter jejuni ATCC 33291; E. coli ATCC 25922 cua
Biofilchem-Italy.

- Moi truong TSA (Tryptic Soy Agar - Merck).
- Moi truong TSA bd sung 5% mau clru.

- Moi truong TSB (Merck).

2.3. Phwong phap nghién ctru

2.3.1. Phwong phdp tao panel miu chudin

Céc ching chuan S. Typhimurium ATCC 14028, S. sonnei ATCC 9290 va E.
coli ATCC 25922 duoc nudi cdy trén moi trudng TSA & 37°C/18 gio. Chung C.
Jjejuni ATCC 33291 duoc nudi cay trén moi truong TSA ¢6 bd sung 5% méu ciru &
41°C, diéu kién vi hiéu khi trong 48-72 gio. Nudi cdy 1 khuan lac vi khuén vao binh
tam gidc chira 20 ml moi truong (TSB), nudi lic qua dém (18 gid) & 37°C véi
Shigella; Salmonella va E. coli va nudi tinh & 41°C dbi v6i Campylobacter. Po mat
do té bao & budc song 600 nm dén khi dat dén gia tri OD = 0,4 = 0,6. Tién hanh pha
loang dich nuéi cay theo co s 10 dé co cac ndng do thich hop. Hat 0,1 ml dung dich
d3 pha lodng & cac nong do cAy trai trén moi trudng tuong tmg dé xac dinh ndng do
vi khuén [7].

Tron 1 ml huyén dich vi khudn & cac ndng d6 tir 10°-10° CFU/ml v6i 100 mg mau
ching, sau d6 tién hanh tach chiét DNA dé lam khuon cho phan ting real-time PCR.
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* Xdc dinh cac gia tri

Giéi han phat hién cta phan tng real-time PCR da moi dugc xac dinh 1a nong
d6 vi khuan thap nhét cho két qua real-time PCR dwong tinh, 6n dinh.

Do nhay ctia phan mg real-time PCR 1a ty 18 cdc mau cho két qua duong tinh
trén tong s6 cac mau duong tinh that.

Do dic hiéu cia phan ung real-time PCR duoc xac dinh 1a ty 1& cac mau cho
két qua Am tinh trén tong s6 cac mau Am tinh that.

2.3.2. Phuwong phdp Real-time PCR

Tach chiét DNA bang bo kit tach chiét Ribo-prep twong mg véi bd sinh pham
AmpliSens va bo kit tach chiét “DNA-Sorb-B” - bé sinh phdm Sacace. Thanh phan
ctia hai bo sinh pham real-time PCR gdm: PCR-mix-1 Shigella spp./ Salmonella
spp., PCR-mix-1 Campylobacter spp./ STI, PCR-mix-2-FRT, TaqF Polymerase,
chung duong Shigella sonnei/Salmonella, ching duong Campylobacter/ STI1, chiing
am, n0i ching va RNA-buffer. Noi chung 1a mdt doan DNA cua plasmid dugc st
dung dé kiém soat sai sot do nhan vién thuc hién tir ky thuat tach chiét dén k¥ thuat
PCR. Néu két qua PCR cua ndi ching 4m tinh, thi phai tién hanh lam lai thi nghiém
mau d6. Cac budc duogc thyc hién theo huéng dan ctia nha san xuat va duge thuc
hién trén may Rotogene Q (Qiagen, Duc).

Ca hai bo sinh pham sir dung cac cap moi dic hidu: gen TtrB cho Salmonella,
gen ipaH cho Shigella va 23S rRNA cho Campylobacter. Két qua phan tng khuéch
dai DNA cua Shigella va Campylobacter dugc phat hién trong kénh phéat huynh
quang FAM/green, Salmonella va ndi chung phat hién trong kénh phéat huynh quang
JOE/Yellow/HEX.

2.3.3. Phén tich két qud

- Xac dinh gioi han phat hién:

Ba chung vi khuan gdm S. Typhimurium ATCC 14028, S. sonnei ATCC 9290,
va E. coli ATCC 25922 duogc nudi cdy trong méi truong dic hiéu, pha loing dé dat
ndng do tir 10° d&én 10° CFU/mL. Tién hanh phan ting real-time PCR & ndng d6 pha
lodng. Thi nghiém duoc lap lai 4 lan.

- Khao sat do dac hiéu:

Nhom chimg duge tron v6i dung dich vi khudn E. coli ATCC 25922 & ndng
do 10° CFU/mL.

- Phan tich d6 chinh x4c: Khao sat hé sé bién thién lién phan tng

- So sanh két qua vai bo kit chuan: Tién hanh xét nghiém 96 mau bénh pham
trén 02 b kit ciia Lién bang Nga va cia Y, danh gia két qua.
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3. KET QUA VA BAN LUAN
3.1. X4c dinh giéi han phat hién ciia b sinh phidm trén panel miu chuin

Chung t6i tién hanh phat hién 03 ching vi khudn Campylobacter, Shigella va
Salmonella trén diy ndng d6 mau chuan tir 10" dén 10* CFU/mL.

Bang 1. Gidi han phat hién cta bo kit Amplisens trén panel mau chuén

Vi Giatri | Gia tri Ct trung binh trén cac ndng d vi khuin (CFU/mL) Ching

khuén | tham s6 Ct| 10 10’ 10° 10° 10* 10° 102 | 10" | am

CtTB 15,37 | 18,34 | 22,21 | 26,11 | 29,11 | 33,82 | 36,6 - -

SD 0,24 | 0,38 | 0,38 | 0,39 | 0,47 | 0,76 | 1,49 - -

Camp | Cv (%) 1,56 | 2,06 | 1,71 | 1,50 | 1,62 | 2,24 | 4,07 - -

Ty 1¢ phat

1 1 1 1 1 1 -
hién (%) 00 00 00 00 00 00 50 0

CtTB 14,38 | 18,14 | 21,26 | 25,65 | 29,37 | 32,80 | 36,00 - -

SD 0,25 | 0,32 | 0,46 | 0,34 | 0,33 | 0,56 | 0,69 - -

Shig | cv(%) | 1,76 | 1,77 | 2,17 | 1,33 | 1,12 | 1,70 | 1,91 | - -

Ty 1¢ phat

hien (%) | 100 | 100 | 100 | 100 | 100 | 100 | 100 | - 0
CtTB | 1532 18,42 | 21,97 | 26,25 | 30,01 | 34,04 | - - -
SD 02 | 037 | 0,39 | 029 | 0,45 | 0,57 | - - -

Salm | cv (%) | 1,28 | 2,02 | 1,78 | 1,11 | 1,50 | 1,67 | - ; -

Ty 1¢ phat

1 1 1 1 1 1 - -
hicn (%) 00 00 00 00 00 00 0

Ghi chii: (-): két qud am tinh; CV: hé s6 bién thién lién phan iing; SD: dé léch
chuan; Ct TB: Gid tri trung binh cua Ct. CFU/mL: Colony Forming Unit/mL (don vi
hinh thanh khuan lac/mlL).

Két qua ¢ bang 1 cho thiy ngudng ndng d6 vi khuén tir 10° dén 10° CFU/mL
cho phép phat hién dugc 100% ddng thoi 3 tac nhan vi khuan. Nhu vay, giéi han
phat hién cua bd kit Amplisens d6i v6i ca ba tac nhan Campylobacter, Shigella,
Salmonella 12 >10° CFU/mL (bang 1). Vi ndng d6 vi khuan trong cic mau phan 1a
10> CFU/mL, ty 1& phat hién Shigella 1a 100%, Campylobacter 13 50% va khong
phat hién dugc Salmonella. Tai Viét Nam, nghién ctru xac dinh Salmonella b'flng
phuong phap PCR da mdi cta tac gia Nguyén Vii Trung [11] c6 do nhay 1a 10°
CFU/mL, tai ndng do 10° CFU/mL, ty 1¢ phat hién 1a 50%. Nhu vay c6 thé thay
ngudng phat hién cta bo sinh phdm cao hon so v6i cac phuong phap PCR da mbi.
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3.2. Py chinh xac

Do chinh xac duogc thé hién qua hé s6 bién thién CV. Hé sb nay phan anh cac
sai 1éch do 16i thao tac, dung cu thi nghiém, trang thiét bi... Thong thuong hé sb bién
thién s& nho hon 10%. H¢ s6 bién thién ctia bo kit véi 03 tac nhan déu nho hon 10%
(bang 1). Nhu vay bo kit Amplisens c6 d6 chinh x4c dat yéu cau.

3.3. P9 dic hiéu ciia bd sinh pham

Do dic hiéu cua k¥ thuat PCR con dugc dinh nghia 1a kha nang nhan ban chon
loc vt liéu di truyén cta tac nhan dich va kha nang phat hién chinh x4c trong trudong
hop c6 cac chét rc ché hién dién trong mau.

H¢ vi sinh vat duong rudt rit da dang, bao gém: vi khuan, ndm, vi rat, ki sinh
trang. Cac nha nghién ctru xac dinh c6 khoang hon 1000 loai vi khuan thudng gip
trong hé vi sinh duong rudt ngudi, trong d6 mdi ca thé mang trung binh 1a 160 loai
vi khuén [8, 9]. Do do, dé danh gia chinh xac do dac hi€u cua bd sinh phém, tién
hanh tron ching vi khuén E. coli ATCC 25922 & ndng d6 10° CFU/mL vao 30 mau
phan nguoi khoé manh (da xét nghiém am tinh véi 3 tac nhan vi khuan trén bang bo
kit Sacace). Hinh anh trén kénh Yellow phat hién noi ching ctia 30 mau DNA tach
tir 30 mAu phan ngudi khoe manh tron E. coli cho két qua rd nét, khong co nhidu
ching to khong c6 hién tuong bét cip chéo cua hé thong mdi hay probe (hinh 1).

Morm . Fluoaro
o -

10 15 2 F-] » *® @0

Hinh 1. Kénh Yellow phat hién ndi chiing

Tién hanh lap lai 5 lan xét nghiém real-time PCR véi 30 mau DNA tach tir
mau phan ngudi khoe manh, két qua déu am tinh. Nhu vay, c6 thé khang dinh d6
ddc hiéu cua b kit 1a 100% (bang 2). Phuong phép danh gia do dac hiéu nay tuong
tu phuong phap danh gia cua tac gia Nguyén Vii Trung [11].
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Bang 2. Két qua danh gia d6 dac hiéu cua bo kit Amplisens trén ching chuan E. coli

Két qua real-time

o S S PCR P diic
Chung vi khuan Au/la i " I;.A :
mau/lan an Duwong Am i€u
tinh tinh
E. coli ATCC 25922 & 0
néng do 108 CFU/mL 30 > 0 130 100%

3.4. So sanh két qua xét nghiém giira by kit Amplisen véi bd kit Sacace
(chuén) trén cic miu 1am sang thu thap tai Viét Nam

Hién nay, trén thi truong c6 rat nhiéu bo sinh pham duge ing dung trong chan
doan cac tac nhan giy bénh tiéu chay ¢ tré em cho phép phat hién mot hay nhiéu tac
nhan giy tiéu chay. Trong d6 c6 bd sinh phdm Shigella/Salmonella/Campylobacter
Real-TM do hing Sacace-Biotechnologies ciia Y di dugc thuong mai, phan phdi va
ap dung tai Viét Nam ciing nhu mét s6 nude dang phat trién nhu Burkina Faso [10].
B sinh pham cta Lién bang Nga va cia Y c¢6 do twong dong cao tir bude tach chiét
DNA ciing nhu thanh phan va chu trinh nhiét ctua phan Gmg Real-time PCR. Gia tr
Ct ciia bo kit Amplisens < 38 (gom Ct ndi ching va Ct cia ting tic nhan gy bénh),
gia tri Ct cta b kit Sacace < 40. Vi vay, dé danh gia hi¢u qua xét nghiém cua bo kit
Amplisens trén 96 miu 14m sang, chung t6i tién hanh xét nghiém dong thoi bang 2
bd kit Amplisens cua Lién bang Nga va Sacace ctia Y.

96 mau phan tré em dén kham bénh do tiéu chay thu thap tai Bénh vién Nhi
Trung wong tir 1/8/2018 dén ngay 14/10/2018, da duogc tién hanh thi nghiém dong
thoi trén hai bo kit Amplisens va Sacace. Gia tri Ct ndi chiing ctia 96 mau trén ca hai
b kit ndm trong khoang (28,53 + 0,71) v&i bd kit Amplisens va 28,20 + 1,16 v6i bo
kit Sacace, nhu vdy qua trinh tach DNA 6n dinh. Ngoai ra, gia tri SD (d¢ léch
chuan) ciia bo kit Amplisens thap hon ctia bo kit Sacace cho thdy co xu huéng 6n
dinh hon, bién thién k¥ thuat nho hon.

Két qua real-time PCR trén 96 mau lam sang & ca hai bd kit Amplisens va
Sacase déu phat hién dugc 17 mau dwong tinh voi Campylobacter chiém ty 1& cao
nhit dat 17,71%, 11 mau dwong tinh v&i Salmonella va 7 miu duong tinh véi
Shigella chiém ty 1& lan luot 13 11,46% va 7,29%. Trong d6 c6 mot mau déng nhiém
Campylobacter va Salmonella, chiém ty 1& 1,04% va khong c6 mau nao cho thiy
ddng nhiém ca 3 tac nhan Campylobacter, Salmonella va Shigella (bang 3).
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Bang 3. So sanh két qua xét nghiém bang 2 bo kit Amplisens va Sacace

Ty 18 s6 ca phat hién .
i Gia tri Ct trung binh
Loai vi Khuan n =96
phat hign . Kit Do twong . Kit
Kit Sacace . “3A Kit Sacace .
Amplisens dong Amplisens
Campylobacter |17 (17,7%)| 17(17,7%) 100% | 24,62 +5,07 |27,12+4,55
Shigella 7(7,3%) | 7(7,3%) 100% | 23,82+590 | 26,3 +6,25
Salmonella 11 (11,5%)| 11 (11,5%) | 100% |26,93 +6,98 | 27,43+ 6,18
Campylobacter, | 1 (1,1%) 1 (1,1%) 100%
Salmonella 33,55 34,14

So sanh ty 1& phat hién 03 tic nhan gy bénh trén cac mau lam sang, d6 tuong
ddng gitra bo kit Amplisens va bo kit Sacace 1a 100%. Két qua cho thiy co thé img
dung b0 kit Amplisens trong xét nghiém tuong ty véi b kit Sacace da dugc thuong
mai héa. Gia tri Ct cho thay bo kit Amplisens c6 gi tri phat hién trung binh cao hon
bo kit Sacace, diéu nay can nghién ctru 1am rd thém. Tuy nhién, vé phuwong dién phat
hién dinh tinh, bo kit Amplisens dat gia tri twong duong. Nhu mé ta phan trén, véi
ndng d6 vi khuan < 10> CFU/mL, b6 kit phat hién khong 6n dinh, do vay ty 18 phat
hién cac vi khuan gy bénh khong loai trir truong hop ndng do vi khuan qua thap.

Ngoai ra, gia thanh 01 xét nghiém cua bo kit Amplisens ré hon so vdi b kit
Sacace nén hoan toan c6 thé ap dung b kit cta Lién bang Nga tai Viét Nam trong
chan doan phat hién 03 tac nhan Campylobacter, Shigella, Salmonella.

4. KET LUAN

Két qua nghién ctru cho thiy bg sinh pham Amplisens shig/EIEC-salm-camp-
Fl c6 gidi han phat hién > 10° CFU/mL d6 dic hiéu 1a 100%, d6 chinh xac va do tin
cdy cao ddi v6i chan doan 3 vi khuan gy tiéu chay cip 1a Campylobacter, Shigella,
Salmonella. Két qua nay tuong dong vai két qua xét nghiém cua bo kit Sacace (bd
kit chuén) da dugc thuong mai tai Viét Nam, nhung cé xu hudng 6n dinh hon, giap
giam gia thanh, rit ngin thoi gian xét nghiém. Vi vay bo sinh pham nay co thé sir
dung trong xét nghiém chin doan sém 03 vi khudn gdy bénh tiéu chay cip goém
Campylobacter, Shigella, Salmonella & Viét Nam.

Loi cam on: Nhém thue hién dé tai xin gui loi cam on toi Bénh vién Nhi
Trung wong da ho tro dé tai trong qud trinh nghién ciiu.
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SUMMARY

ASSESSING THE DIAGNOSTIC EFFICACY OF AMPLISENS SHIG / EIEC-
SALM-CAMP-F1 KIT IN DETECTION OF THREE BACTERIA CAUSEING
INFECTIOUS DIARRHEA BY REAL-TIME PCR TECHNIQUE

Assessing diagnostic efficacy of shig/eiec-salm-camp-fl (Amplisens) Kit in
direction of three bacteria causing cute diarrhea (Campylobacter, Salmonella and
Shigella). 96 feces specimens were collected from non-treated pediatric patients with
acute diarrhea and 30 controls were collected from normal persons without
gastrointestinal disease. The sensitivity and specificity of Amplisen Shig/EIEC-
salm-camp-F1 kit (Interlab Servive Company, Russian Federation) were evaluated
by using real-time PCR technique. The results showed that Amplisens kit had the
high specificity (100%) and high sensitivity (100%). The detection limit was at least
10> CFU/mL. These results were similar to the those of the Sacace kit (standard kit)
that has been commercialized in Vietnam. The results also showed that 17.71%,
11.46%, and 7.29 % of the specimens were positive for Campylobacter, Salmonella
and Shigella, respectively, in which 1 sample was detected the co-infection of
Campylobacter and Salmonella (1.04%). Therefore, the Amplisens kit can be
valuable in early diagnosis of acute infectious diarrhea caused by three bacteria
including Campylobacter, Shigella, Salmonella in Vietnam.

Keywords: Diarrhea, Salmonella, Shigella, Campylobacter, tiéu chay.
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