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Tom tit:

Rubella 12 bénh truyén nhiém qua dw (‘)’ng hé hip do virus rubella giy ra. Mic dit phﬁn 16m bénh & mirc do nhe nhung
khi phu nit mang thai mic bénh c6 thé gay ra nhirng di tat bam sinh nghiém trong ddi véi thai nhi, do dé viéc sang
loc, chin don phat hién nhiém virus rubella sém la rit can thiét. Véi muc tiéu do, cac tac gia da nghién ciru phat
trién khay thw chin doan nhanh khang nguyén virus rubella. Khay thi dwgc phat trién dua trén ky thuat sic ky
mién dich sir dung hat nano vang. Nghién ctru nay nhim xic dinh mét s6 dic tinh cia khay thir, bao gdm ngudng
phat hién, phan tng chéo v6i mot s tic nhan giy bénh, do 1ip lai, dd nhay va dic hiéu. Két qua nghién ctru cho
thiy, khay thir ¢6 kha niing phat hi¢n dwgc miu c6 chira 105 PFU virus rubella; khong cé phan g chéo véi cic miu
chira cac tac nhan gay bénh nhuw: Staphylococcus aureus, Streptococcus pyogenes, Candida albicans, virus so6i, virus
ciim, Adenovirus, @9 lip lai ciia khay thir dat 100% d6i véi mAu 4m tinh va dwong tinh. P9 nhay va do dic hi¢u ciia

khay thir dat 98 va 99% twong &ng.
Tir khéa: chin doan, khay thir, virus rubella.
Chi 56 phan loai: 2.6

1. Dt van deé

Rubella 12 bénh truyén nhiém do virus rubella gdy ra, ¢6
thé gip ¢ moi lra tudi va gay bénh nhe cho ngudi 16n va tré
em [1]. Tuy nhién, khi phu nt mang thai méc bénh c6 thé gay
ra nhimg di tat bam sinh nghiém trong dbi véi thai nhi [2].
Hdi chiig rubella bam sinh c6 thé bao gé)m mot hodc nhiéu
triéu chung: khiém khuyét 4] mét, cac di tat ve tim, dong mach,
khiém khuyét vé hé thong than kinh, ban xuat huyét, bénh vé
xuong. .. [3]. Hién tai chua c6 thudc diéu tri ddc hiéu cho bénh
rubella, cich phong tranh hiéu qua nhat 13 tiém vic-xin du
phong [4].

Virus rubella 1a mot loai virus ARN soi don, hinh cau, c6
vo boc, kich thude tir 40 dén 80 nm, thudc ho Togaviridae, chi
Rubivirus [5]. B gen duoc bao boc trong mot capsid bao gdm
nhiéu ban sao cua protein capsid. Nucleocapsid nay duoc bao
quanh bdi mot 16p lipid kép c6 chira cac glycoprotein vo virus
la E1, E2a va E2b. Cac khang thé thudc cac nhom khac nhau
chéng lai E1, E2a, E2b va C duoc hinh thanh va c6 mit trong
qua trinh d4p tmg mién dich sau khi tiép xtc voi virus rubella,
trong d6 protein E1 c6 phan (g tao mién dich chiém wu thé
hon ca [5].

Giéng nhu cac bénh nhiém virus khac, bénh nhan nhiém
virus rubella c6 thé dugc chan dodn bang xét nghiém tryc tiép
virus (phan 1ap hodc sinh hoc phan tir) hoic gian tiép qua khang
thé [6 6]. Virus co thé duoc phat hién bang cach nudi ciy trén
cac té bao Vero/SLAM/RK13 ¢ 35°C trong 3-5 ngay [7]. Tuy
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nhién, phuong phap nay can nhiéu thoi gian va quy trinh phén
tich gdm nhiéu budc nén it duoc sir dung trong chan doan [8 ).
Gén day, viéc chan doan cac trudong hop nhidm rubella chi yéu
sir dung phuong phap mién dich va sinh hoc phan tir. Ky thuat
sinh hoc phén tir (RT-PCR) ¢6 do nhay tot, tuy nhién ky thuét
ndy c6 yéu cu cao vé diéu kién hoa chat, trang thiét bi va con
nguoi nén viée ap dung rong rai k¥ thuat nay con nhiéu han
ché, dic biét 1a cac co so y té tuyén dia phuong. K thuat mién
dich, vi du phuong phap ELISA phat hién khang thé IgM, IgG
dac hiéu virus rubella 1a mot xét nghiém phd bién dé phat hién
nhiém virus rubella thong qua khang thé [9-11]. Tuy nhién,
viéc xét nghiém dua vao khang thé c6 thé khong phan anh dung
thoi diém virus luu hanh.

Viéce sang loc, chan doan phat hién nhiém rubella sém 14
v6 cling quan trong nham giam thiéu cac bién chimg xay ra do
bénh, dic biét la phu nt mang thai. Véi uu diém cho két qua
nhanh, d& dang thuc hién va khong yéu cau thiét bi nén viéc
phat trién khay thir phat hién nhanh tryc tiép virus rubella dya
trén ky thudt sac ky mién dich 1a mot giai phap can dugc nghién
ctru [12]. Ching t0i dd phat trién khay thir phat hién nhanh
khang nguyén virus rubella hoat dong dua trén nguyén ly sic
ky mién dich vai thiét ké nhu sau: khang thé da dong khang
virus rubella thi nhit (khang thé 1) duoc gin cong hop vdi cac
hat vang dang keo ty va duoc hap phu trén miéng cong hop.
Khéng thé da dong khang virus rubella thir hai (khang thé 2)
duogce ¢ dinh tai vi tri vach kiém tra (T) cta khay thtr. Protein
A duge cb dinh tai vi tri vach kiém ching (C).
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Abstract:

Rubella is a respiratory infection caused by the Rubella
virus. Although most cases of the disease are mild, when
pregnant women contact with the virus, it can lead to severe
birth defects in the fetus. Therefore, screening and early
diagnosis of rubella infection are necessary. In pursuit of
this objective, we have conducted research and developed
a rapid test kit for the rubella virus antigen. The test kit
is based on a lateral flow immunoassay that utilises gold
nanoparticles. This study aimed to characterise the test kit
by evaluating its detection threshold, cross-reactivity with
several pathogens, repeatability, sensitivity, and specificity.
The results showed that the test kit is capable of detecting
samples containing 10° PFU of the rubella virus. The kit
did not show any cross-reactivity with samples containing
pathogens such as Staphylococcus aureus, Streptococcus
pyogenes, Candida albicans, the measles virus, influenza
virus or Adenovirus. The test kit exhibited 100%
reproducibility for both negative and positive samples. Its
sensitivity and specificity were determined to be 98 and
99%, respectively.

Keywords: diagnosis, rubella virus, test kit.
Classification number: 2.6

Pic tinh cia khay thir 1 céc théng s quan trong, 13 tién
d¢ dé danh gia chit lugng cia mot bo sinh pham chan doén.
Do do, trong nghién ctru nay chung toi tién hanh danh gia gia
tri chan doan cia khay thir vé mot s6 thong s6 nhu ngudng
phét hién, phan tmg chéo, d9 nhay va do dic hiéu trén cac mau
chuan co s& ¢ quy mo phong thi nghiém.

2. Vat liéu va phuong phap nghién ciu
2.1. Vit ligu

Virus rubella chung M33 (ATCC - M¥) do Trung tdm Nghién
ctru, Sén xuat Vac-xin va Sinh pham Y té cung cap.
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Khay thtr xét nghiém dinh tinh khang nguyén virus rubella
duoc phat trién va san xudt tai Trung tm Nghién ctru, San xuat
Vic-xin va Sinh pham Y té.

Khay thir dung cho nghién curu (300 khay) duoc lay ngau nhlen
va can bang vé s6 luong tir cac giai doan dau, gitra va cudi ciia moi
loat dong g6i thanh pham.

Céc tac nhan vi sinh vat (Staphylococcus aureus, Streptococcus
pyogenes, Candlda albicans, virus sdi, virus cim, Adenovirus)
nam trong b6 mau chudn kiém dmh cua Trung tdm Nghién ctu,
San xudt Vic-xin va Sinh phim Y té.

Bién s6 nghién ciru: Céc thong sb vé ngudng phat hién, phan
ung chéo, dd nhay va dic hiéu cua khay thtr xét nghiém dinh tinh
khang nguyén virus rubella dugc xéc dinh dya trén mau Am tinh va
duong tinh véi virus rubella bang phwong phap RT-PCR.

2.2. Phuong phadp nghién ciru

2.2.1. Phwong phdp tao mau chudn virus rubella va mdu thir
nghiém

Tao miu chuan: Virus rubella chung M33 (ATCC - My) dugc
gy nhiém va nhdn 1én trén t€ bao BHK21 trong diéu kién 37°C/5%
CO, Sau 10 ngay nudi cdy, virus rubella dugc thu hoach bang
ly tam thu dich ndi va ¢6 dic bang loc tiép tuyen str dung mang
100 kDa. Dung dich virus sau c6 dac dugc kiém tra hiéu gia bang
phuong phéap tao dam hoai tr trén té bao RK13. Ngoai ra, dung
dich virus rubella ciing duogc kiém tra vo tring bang phuong phap
thir nghiém vo trung truc tiép. Dung dich virus dugc bao quan ¢
-75°C.

Miu thir nghiém: i) Mau am tinh: Dich ty hau ctia nguoi khoe
manh (dugc xac nhan am tinh voi virus rubella béng RT-PCR);
ii) Mau dwong tinh: Mau dich ty hau cta nguoi khoe manh (duoc
xac nhan am tinh véi virus rubella béng RT-PCR), sau do tron voi
virus rubella. Xac nhan dwong tinh véi virus rubella bang RT-PCR.

2.2.2. Phuong phap xac dinh nguong phat hién

Mau rubella chuan dugc pha lodng ¢ céc dai lwgng virus khac
nhau: 1,0x10°, 5x10%, 2,5x10°, 1,0x10%, 5,0x10%, 2,5x10% 1,0x10%,
5,0x10° PFU trong dém chua dich ty hau. Nho 100 pl dich mau vao
vi tri nap mau trén Kkhay thr. Quan sat két qua sau 10-15 phit. Néu
cira sO quan sat xuat hién 2vach tin hiéu tai vi tri T va C thi két qua
la duong tinh. Néu ctra s6 quan sat chi xuét hién vach tin hiéu ¢ vi
tri C thi két qua 1a am tinh. Néu cira s0 quan sat chi xudt hién vach
tin hiéu & vi tri T, hodc khong xuat hién ca & vi tri T va C thi khay
thu b 161, can thir lai voi khay thtr khac.

Ngudng phat hién dugc xdc dinh ¢ nong do virus thap nhé‘g ma
khay thur cho két qua duong tinh. Thir nghiém dugc lap lai 3 lan.

2.2.3. Phuong phap xdc dinh phan g chéo cua khay thir

Céc tac nhan vi sinh vat (Staphylococcus aureus, Streptococcus
pyogenes, Candida albicans, virus soi, virus cum, Adenovirus)
duoc pha trong dém chira dich ty hau ¢ nong d6 2.0x10° CFU/ml



(doi v6i vi khuan) va 2.0x10° PFU/ml (d6i vé6i virus). Dich mau
(100 pl) duge nho vao vi tri nap mau trén khay thir va quan sat
két qua.

2.2.4. Phwong phap xac dinh dé lap cua khay thie

Pé xéac dinh do lap lai cfga khay thtr, 10 khay thtr s¢ dugc thu
nghiém voi cing mot loai mau am hodc duong vai virus rubella.

2.2.5. Phuwong phap xdac dinh do nhay, do ddac hiéu cua khay thie
Do nhay va d§ dac hi¢u dugc xac dinh nhu sau:

Do nhay (%) = S6 duong tinh thuc (a)/S6 duong tinh (a + b)
x 100%

Do dic hiéu (%) = SO am tinh thuc (c)/S6 4m tinh (¢ + d) x
100%

trong d6 (a) mau dwong tinh thuc; (b) mau 4m tinh gia; (c) 4m tinh
thuc; (d) duong tinh gia.

2.3. Xur ly va phdn tich 56 liéu

S6 liéu duoc nhdp va xu ly trén phz‘”in‘mém Excel, tinh toan
khoang tin cay 95% (95% CI) theo phan mém trén website [13].

2.4. Dgo dirc nghién ciru

Thiét ké nghién ctru thir nghiém trén mau dich ty hau ciia
nguoi khoé manh tinh nguyén tai co s¢ nghién ctru da dugc Hoi
dong khoa hoc cua co sd nghién ctru thong qua.

3. Kétqua
3.1. Két qua xdc dinh ngwéng phdt hién khay thiv

Ngudng phat hi¢én 1a dac tinh quan trong can xac dinh
cuia mot san phém khay thtr nhanh. Ngudng phat hién cua
mot khay thir nhanh 1a lugng virus thap nhat ma khay thir
cho két qua duong tinh. Dé xac dinh ngudng phat hién cta
khay thir phat hién nhanh virus rubella chiing t6i sir dung
dung dich virus rubella c¢6 dai lugng nhu sau: 1,0x10°,
5x10°, 2,5x10°, 1,0x10%, 5,0x10%, 2,5x10%, 1,0x10%, 5,0x10°
PFU trong dém chira dich ty hau.

QS|
Hinh 1. Két qua xac dinh ngwdng phat hién cta khay thir. T: vach thir
nghiém; C: vach kiém chirng.
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Két qua hinh 1 cho thay, tin hiéu quan sat dugc bang mat thuong
tai vi tri vach T gidm dan khi lugng virus rubella giam tir 10° Xuéng
10° PFU va tin hiéu khong quan sat duoc tai lugng 5x10* PFU. Dua
trén két qua quan sat bang mat thuong xac dinh dugc ngudng phat
hién ctia khay thir doi v6i virus rubella 13 105 PFU.

Bang 1. Két qua kiém tra cwong do hap thu khi xac dinh ngwéng
phat hién.

Lugngvirus  Cudng dj hip thu (mAbs)

trong miu (PFU) Lin1 Lin2 Lin3 Trungbinh CV(%)
10° 3912 3906 3904 390,73 0,1
5x10° 1258 1262 1261 126,03 0,2
2,5x10° 682 685 683 6833 02

10° 136 132 135 1343 1,5
5x10¢ 43 45 41 430 47
2,5x10* 29 31 28 293 52

10* 29 29 32 3,00 58
5,0x10° 32 34 37 343 73

Ngoai quan sat bang mat thuong danh gia khay thr, ching toi
str dung may do cuong do vach tin hiéu Hamamatsu (Nhat Ban)
dé danh gia cudng do tin hiéu (d6 hap thy) cta vach T sau khi
thuc hién. Két qua trong bang 1 cho théy, tin hi¢u vach T ctia ca 3
1an thyc hién d6i voi miu tai ngudng phat hién bang mat thudng
cho két qua trong dwong nhau (CV<10%) va gia trj trung binh la
13,43 mAbs. Diéu nay ciing phii hop vdi Iy thuyét kha ning mit
thuong ¢6 thé nhin thiy & cuong d vach >10 mAbs.

3.2. Két qua kiém tra phan iing chéo ciia khay thir phdt hién
virus rubella véi mot so tac nhdan gdy bénh khac

Pé thyc hién danh gia phan tmg chéo cia khay thu,
chung t61 da thyc hién trén cdc tac nhan gy bénh thuong gap
trén duong ho hap. Mau dugc hoa tan trong dém dich ty hau
v6i mat do >10° CFU/ml déi véi vi khuan va >10° PFU/ml
déi véi virus.

Két qua hinh 2 cho thay, voi 18 mau tir 6 tic nhan gdy bénh
khéac nhau khay thir khong co phan (mg chéo véi cac mau chira
cac tac nhan gy bénh nhu: Staphylococcus aureus, Streptococcus
pyogenes, Candida albicans, virus soi, virus cim, Adenovirus.

T C T C T C T C T C T C
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Staphylococcus  Streptococcus ~ Candida ~ Virus Cam  Adenovirus ~ Virus soi

aureus albicans

pyogenes

Hinh 2. Phan (rng chéo v&i cac tac nhan cua khay thir phat hién virus
rubella. T: vach th(r nghiém; C: vach kiém ching.
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3.3. Két qud dp lap lai ciia khay thir phdt hign virus rubella

Két qua trén hinh 3A cho thay, ca 10 khay thir v6i mau am
tinh virus rubella déu cho ciing mot két qua 1a chi co sy xuat
hién cua 1 vach mau h6ng tia tai vach C; hinh 3B cho th'?iy, ca
10 khay thir véi mau duong tinh virus rubella déu cho ciing mot
két qua la sy xuét hién 2 vach tai C va T. Diéu nay khéng dinh
rang, do lap lai cua khay thur dat 100% (10/10 khay thi).

T C T C

T C T C

e [
= = =
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A: (10 mau am) B: (10 miu duong)
Hinh 3. Két qua dé I3p lai cta khay thir phat hién virus rubella. T: vach

th&r nghiém; C: vach kiém ching.
3.4. Két qud xdc dinh do nhay cia khay thir

Dé xac dinh d6 nhay cuia khay thir, ching t6i tién hanh
kiém tra khay thir véi 100 mau dich ty hau ctua ngudi khoe
manh duoc bd sung virus rubella (mau dich ty hau da duoc
xac dinh am tinh v&i virus rubella bang phuong phap RT-
PCR).

TC TC T C T C T C T C
vy vy vy vy \a vy
T et bt et = e

Hinh 4. Két qua d6 nhay cua khay thir phat hién virus rubella. T: vach
thir nghiém; C: vach kiém ching.

Khi chay khay thir véi 100 mau duong tinh thi két qua cho
98/100 mau xuat hién 2 yach mau hong tia ¢ vach T va C (hinh
4), tir d6 tinh toan cho ket qua d¢ nhay dat 98%.

3.5. Két qud xdc dinh d¢ dic hiéu cua khay thi

Doi voi do dac higu clia khay thi, ching ti tién hanh kiém
tra khay thir voi 100 mau dich ty hau cia 100 nguoi, cac mau
dich ty hau dugc xac nhan 1a am tinh voi virus rubella bang
phuong phép RT-PCR.
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Hinh 5. Két qua do nhay cua khay thir phat hién virus rubella. T: vach
thir nghiém; C: vach kiém ching.

Két qué thir nghiém xéc dinh do ddc higu cho thay, 99/100
mau dich ty hau chay vé6i khay thir cho tin hiéu mot vach tai
vi tri vach C (hinh 5), do d6 chiing t6i két luén d¢ dac hiu dat
99%.

Hién nay, cic phuong phap xét nghiém chan doan khang
nguyén virus rubella dugc sit dung chu yéu la RT-PCR. K.
Okamoto va cs (2016) [14] da danh gia do nhay cua phuong
phép TagMan RT-PCR ddi voi su phat hién virus rubella trén
cac mau lam sang. Gidi han phat hién cia phuong phap dbi
voi cac kiéu gen riéng 1¢ da dugc kiém tra bang cach sir dung
RNA virus duge chiét xuét tir 13 chung dai dién. Xét nghiém
nay ciing di duoc thir nghiém tai 10 phong thi nghiém cép tinh
& Nhat Ban, dugc chi dinh 1a phong thi nghiém tham chiéu
dia phuong vé bénh soi va rubella, dé cho phép ap dung xét
nghiém trén toan qudc. Két qua cho thiy, giéi han phat hién
va hiéu qua khuéch dai ctia xét nghiém 1a twong ty gitra tt ca
cac chung dai dién cia 13 kiéu gen. TagMan RT-PCR c6 thé
phat hién khoang 90% mau bénh phdm ngoay hong va nudc
tiéu dwoc ldy trong vong 5 ngay ké tir khi bi bénh. Cac mau
nay dugc xac dinh la duong tinh bang RT-PCR 16ng ¢6 d6 nhay
cao. TagMan RT-PCR c6 thé phat hién it nhit 10 PFU virus
rubella. Mic du d nhay thdp hon mot chat so véi RT-PCR
10ng thong thuong, nhung TagMan RT-PCR c¢6 thé thyc té hon
d6i vai cac xét nghiém thong thuong dé chan doan va phat hién
rubella trong phong thi nghiém vi phan Uing nhanh va giam
nguy co lay nhiém.

C. Claus va cs (2017) [15] da phat trién xét nghiém PCR
dinh luwong phién ma ngugc mot budec (RT-qPCR) dya trén
Tag-Man RT-PCR v6i gen p90 1a mdt gen dich médi va chua
dwoc kham pha cho dén nay dé phat hién cac kiéu gen I va II.
Xét nghiém nay dac hiéu va c6 do nhay cao vdi gidi han phat
hién thap tir 5 dn 1 ban sao cho m&i phan tng hodc 200 hat
virus truyén nhiém trén mdi ml. Gia trj CV cua Ct lp trong mot



xét nghiém va gilra cac xét nghiém déu thép, tbi da lan luot 1a
3,4 va 2,4%. Thu nghi¢ém da dugc chimg minh 1a phu hgp va
dac hiéu dé phén tich cac mau 1am sang va p90 1a dich méi phu
hop dé chan doan RV trén toan thé gioi.

Z.Zhu va cs (2007) [16] da danh gia d6 nhay cua 4 phuong
phép phat hién nhiém virus rubella bang cach st dung tim
bong ldy miu tir ¢b hong, dugc thu thap & cac tinh Ha Nam
va An Huy ¢ Trung Quéc. Cac phwong phap dugc st dung 1a
phién ma nguoc RT-PCR, sau d6 1a lai Southern su dung RNA
duoc chiét xuat truc tiép tir cac mau bénh phdm; phuong phap
phat trién clia virus trong nudi cdy mo, sau do 1a phat hién virus
bang RT-PCR; phuong phap mién dich huynh quang nén thap
trong cac té bao nuodi c?iy mo bi nhiém bénh sir dung cac khang
thé don dong dbi voi cac protein cau trac cia virus rubella; va
phuong phép phat hién virus truyén nhidm dya trén vong sao
chép (replicon). Trong s6 4 phuong phap nay, RT-PCR truyc tiép
sau d6 lai 1a phuong phap nhay cam nhat (91%), trong khi cac
phuong phap con lai déu co d6 nhay 1a 77%; phuong phap dua
trén ban sao it kho thuc hién nhat.

Tit ca cac phuong phap trén c6 d6 nhay cao, tuy nhién mat
nhiéu thoi gian, can bd thuc hién doi hdi trinh d6 cao, dugc dao
tao k¥ ludng, trang thiét bi dat tién ma khong phai bat ¢t phong
thi nghiém nao cling c6. Khay thtr hoat dong theo nguyén ly
sic ky mién dich trong nghién ctru nay c6 thé phat hién virus &
ngudng 10° PFU, d6 nhay c6 thé khong cao bang cac phuong
phap trén tuy nhién thoi gian thuc hién chi 10-15 phut, khong
can trang thiét bi va nguoi bénh co thé dé dang ty thuc hién.
Khi dich bénh xay ra, dic biét & cac tuyén dudi khong co trang
thiét bi dé sang loc nhanh thi khay thtr phéat hién nhanh rat co
¥ nghia, gitp cach ly kip thoi va céc bac sy co hudng didu tri
nhanh, giam ganh ning bénh tat cho cong dong. Dé c6 thé tng
dung khay thir nay vao thuc tién, can tiép tuc nghién ctru danh
gi4 khay thir trén cac mau 1am sang.

5. Két luan

Khay thtr phat hién nhanh virus rubella dugc nghién ctu
phét trién c6 kha ning phat hién mau c¢6 chira virus rubella &
ngudng 10° PFU; khong c6 phan ting chéo véi cac mau chira cac
tac nhan gay bénh nhu: Staphylococcus aureus, Streptococcus
pyogenes, Candida albicans, virus sdi, virus cim, Adenovirus;
do lap lai ciia khay thir dat 100 % déi véi miu am tinh va
dwong tinh. D6 nhay va do dac hiéu cua khay thur dat lan luot
14 98 va 99%. Két qua nghién ctru thu dugc 1a can thiét dé danh
gid gid tri phat hién cua khay thu xét nghiém virus rubella. Tuy
nhién, khay thir nay can duoc tiép tuc nghién ctru danh gia do
nhay va d dic hiéu trén cic mau 1am sang.

LO1 CAM ON

Nghién ctru nay dugc tai tro kinh phi boi Bo Y té thong
qua dé tai: “Nghién ctru san xuat huyét thanh khang rubella
mg dung trong kiém dinh vic-xin va phat trién sinh phdm
chin doan”. Céc tac gia xin chan thanh cam on.
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