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Dit vdn deé: Trong niam 2021, Vigt Nam ghi nhin 1.729.792 ca midc COVID-19, trong d6 1.726.428 ca ghi
nhdn trong nweéc va 32.133 ca tie vong. Riéng giai dogn 4, i c6 hon 1,7 trigu ca mdic, trén 32 nghin ca tir vong.
Ky thugt trung hoa giam dam hogi tir (PRNT) la phwong phdp chudn trong nghién civu huyét thanh hoc va dinh
gid higu qud ciia vic xin.

Muc tiéu: Chiing t6i tiéh hanh xdy dung quy trinh PRNT phdt hién khing thé trung hoa vi riit SARS-CoV-
2 nham xét nghiém chin dodn, gidm sdt, nghién cieu bénh tai Vién Pasteur Thanh pho H6 Chi Minh

Phuong phdp: Quy trinh thuc hién trén phién nhia 12 giéng, dung té’bao Vero E6 voi nong dg la 2,5 x 10°
té’baolgiéng, huyét thanh bénh nhin dwgc pha loang bdc 2 tir dj pha loang 1:10 va chung vi rit dwgc sie dung
nong dg la 2,5 x 10° don vi tao dam hogi tir (PFU)/mL.

Két qud: Quy trinh dwoc dinh gid dg ddic higu trén 43 mau thu thdp trwdc khi dich xdy ra trong dé cd 13
mau ¢ khing thé khing Flavivirus. Quy trinh khong phdn teng voi Flavivirus va cdc mdu thu nhin trudc vy
dich. Quy trinh twong dong v6i phwong dién hda phit quang Anti-SARS-CoV-2 (Elecsys®, Roche) trén 80 mdu
v0i hé s0'kappa k= 0,53; p (Mc Nemar test) = 0,108.

Tir khoa: xity dung quy trinh, PRNT, SARS-CoV-2, khdng thé’ trung hoa, plaque
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Background: In 2021, Viet Nam recorded 1,729,792 cases of COVID-19, of which 1,726,428 cases were
recorded domestically and 32,133 deaths. In phase 4 alone, there have been more than 1.7 million cases and over
32 thousand deaths. It is generally accepted that the plaque reduction neutralization test (PRNT) is the gold
standard method in serological studies and for the evaluation of vaccine efficacy.

Objective: We developed a standard procedure to quantify neutralizing antibodies to SARS-CoV-2 for
testing, diagnosis, surveillance, and research on SARS-CoV-2 at Pasteur Institute in Ho Chi Minh City

Methods: The assay procedure was performed on a 12-well plate, using Vero E6 cells cultured with a cell
concentration of 2.5x105 cells/well. Patient’s serum was log2-diluted from a 1:10 dilution, and the concentration
of the virus strain used was 2.5x103 PFU/mL.
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Results: With regard to the evaluation of the specificity of PRNT, there was no cross-reactivity with
Flavivirus and no reaction with 43 blood samples collected before the outbreak. By testing 80 sera, results of this
procedure were relatively comparable to that of the Elecsys® Anti-SARS-CoV-2 electroluminescence (Roche)

(k=0.53, p (McNemar test) = 0.108).

Keywords: PRNT, SARS-CoV-2, plaque, neutralizing antibody

DAT VAN DE

Vi rat SARS-CoV-2 thudc ho Coronaviridae
c6 cdu trac hinh cau, nucleocapsid ddi xung
xoan 8c®. Bo gen ctia vi rat 1a axit ribonucleic
(ARN) soi don cyc duong dai khoang 26 dén 32
kilobase. Vi rit corona gom cac protein S tao cac
gai trén bé mat vi rut, protein E (Envelope), M
(Membran) va N (Nucleocapsid)®@?.

Ky thuat trung hoa giam dam hoai t&
(PRNT) nham phat hién khang thé trung hoa
SARS-CoV-2 bang phuong phap dém cac dam
hoai t&r do vi rat gay ra. Mac du moi twong quan
huyét thanh hoc cta kha nang bao vé ddi voi
bénh COVID-19 phu thudc vao nhiéu yéu to,
viéc xac dinh khang thé trung hoa bang PRNT
van la mdt phuong phép quan trong trong danh
gi4 hiéu qua ctia vac xin. Ky thuat PRNT cho vi
rat SARS-CoV-2 ciing da duwoc mot s6 nghién
ctu cong bo#>9). Bé chu dong cac ky thuat phuc
vu cac nghién cttu vé vaccine phong bénh do vi
rat SARS-CoV-2 cling nhw cac nghién ctu vé
ddp tmg mién dich véi SARS-CoV-2 tai Viét
Nam, nghién cttu nay nham muc dich xay dung
quy trinh PRNT xac dinh hiéu gia khang thé
trung hoa vi rat SARS-CoV-2 song.
POITUONG-PHUONG PHAPNGHIEN CUU
Déi tugng nghién ctiru

Chung vi rut SARS-COV-2 ¢ ma Gen Bank:
MT192773 do Vién Pasteur Thanh phd H6 Chi
Minh cung cap.

Huyét thanh duong 1a mau bénh phdm tir
bénh nhan duong tinh SARS-CoV-2 thu thap sau
12 ngay ké tir ngay cé két qua realtime RT-PCR
dwong tinh va thie hién dién hoa quang dwong
tinh. Huyét thanh 4&m 14 mau huyét thanh cta
nguroi khoe manh cé xét nghiém realtime RT-
PCR am tinh va dién hoa quang am tinh.

80 mau huyét thanh tir bénh nhan duong
tinh vdi SARS-CoV-2 dugc thu thap sau 12
ngay khoi bénh duoc dung dé danh gia do
twong dong.

43 mau huyét thanh ctia nguodi hién méau
khoée manh dugc thu thap vao nam 2017 duoc
dung d€ danh gia d6 ddc hiéu cua phuong phap.
Phwong phap nghién cttu
Nuéi cdy té’bao Vero E6 (VE6)

St dung moi treong Dulbecco's Modified
Eagle (DMEM) (Gibco, 11965-092) c6 chtta 1%
penicillin-streptomycin (Gibco, 15140-122), 2,5%
Natri bicacbonate (Gibco, 25080-094), 2,5%
Herpes (Gibco, 15630-080); moi trieong tdng sinh
b sung 10% huyét thanh bao thai bé (FCS), moi
truong duy tri bd sung 2% FCS. Dung dich
TrypLe (Gibco, 12604013) dung cat lién két t&
bao. T€ bao VE6 duoc nhan 1én trén phién nhya
12 giéng voi mat do khao sat la 2x105, 2,5x105,
3x10° t& bao/mL. Sau 1 ngay nhan t€ bao dat mat
do hon 70% duoc dung cho phan ttng PRNT.

Tao stock va chudn do vi riit

Chuing vi rat SARS-COV-2 duwgc phan lap tte
mau bénh pham da duoc giai trinh tw gen vi rut
(ma Gen Bank: MT192773) (stock P1) d€ tao
stock vi rat P2 cho cac thuc nghiém PRNT®.

Chuadn d¢ vi rut dé xac dinh hiéu gia
PFU/mL cua stock P2. Stock P2 dwgc pha loang
bac 10 tir 10 dén 10° va gay nhiém vao phién
nhua t€ bao VE6 12 giéng v6i mdi treong duy tri
c0 1% methylcellulose (MC) (Wako Pure
Chemical Industry, 136-02155), u trong tu am
37°C ¢6 5% CO2 Quan sat tham t€ bao tao plaque
dudi kinh hién vi. Khi xudt hién plaque, c6 dinh
t& bao bang formaldehyd 10% va nhudm t& bao
bang dung dich methylene tetrahydrate 0,45%.
Pém s6 plaque hinh thanh dé€ tinh hiéu gia
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PFU/mL = S6 plaque trung binh x d6 pha loang x
1000/ thé tich stt dung®.

Stock vi rat dwoc theo doi tinh 6n dinh theo
nhiét do: nhiét d6 phong lam thuc nghiém, nhiét
do 37°C lam phan g trung hoa va theo do6i do
on dinh trong 3 thang bao quan ¢ -70°C.

Thuec hién phan iing trung hoa

Mau huyét thanh bat hoat & 56°C trong 30
phat va pha loang bac 2 tir do pha loang 1:10
trong moi treong DMEM c6 2% FBS.

Stock P2 da xac dinh hiéu gid duwoc pha
loang dat nong d6 2,5x10° PFU/mL trong moi
treong DMEM c6 2% FBS. Sau khi pha huyét
thanh va vi rat, tron huyét thanh va vi rat theo ti
1€ 1:1, 1 6 37 °C trong 1 gio.

Phitc hop huyét thanh vi rat duoc cho vao
moi giéng t& bao (50 uL/giéng), mdi do pha
loang huyét thanh thiec hién trén 2 giéng, 1 37 °C
va 5% COztrong 1 gio. Sau do, phu 1-2 mL moi
treong duy tri ¢6 1% MC/giéng, u plate t€ bao &
37°C, 5% COzTheo dai su tao plaque dudi kinh
hién vi, tién hanh ¢6 dinh plate khi plaque quan
sat 16 rang bang cach thém vao mdi giéng 1 mL
dung dich formaldehyde 10% va 1t 2 gio ¢ nhiét
d% phong. Sau d6, tién hanh nhudm t& bao bang
0,5mL/giéng dung dich methylene tetrahydrate
0,45% (Wako, 131-06985). D€ kho plate ¢ nhiét
d6 phong. Bém s6 plaque tao thanh trén ting
giéng va tinh sd plaque trung binh 2 giéng ¢ mdi
moi d6 pha loang huyét thanh

Huyét thanh ching duwong va ching am:
Huy#ét thanh dwong 1a mau bénh pham tlt bénh
nhan duwong tinh SARS-CoV-2 thu thap sau 12
ngay k€ tir ngay co két qua realtime RT-PCR
dwong tinh va thie hién dién hoa quang dwong
tinh. Huyét thanh 4&m 13 mau huyét thanh cta
nguoi khoe manh c6 xét nghiém realtime RT-
PCR am tinh va dién hoa quang am tinh.

Danh gia d6 twong dong gitta 2 phuong
phap PRNT va dién héa quang Elecsys® Anti-
SARS-CoV-2 Roche: Thue hién 80 mau huyét
thanh ttr bénh nhan duong tinh véi SARS-CoV-2
dwoc thu thap sau 12 ngay.
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Danh gia d0 ddc hiéu: Thyc hién trén 43
mau huyét thanh ctia nguodi hién méau khoe
manh duoc thu thap vao nam 2017, trudc khi
xay ra dich COVID-19 vao nam 2019. Trong 43
mau huyét thanh nay, 13 mau da xac dinh
duong tinh véi khang thé trung hoa Flavivirus
bang ki thuat PRNT.

Tinh hi¢u gid khing thé trung hoa

Hiéu gia khang thé€ trung hoa la do pha
loang huyét thanh thap nhat lam giam 50% so
luong plaque so voi giéng chiing (PRNTS50). S
plaque giéng ching dat s6 lwong tir 20-150
plaque thi thuc hién tinh két qua. Phuong phap
stt dung hé s kappa® dé danh gia do tuwong
dong gitra hai phwong phap PRNT va dién hda
phat quang Elecsys® Anti-SARS-CoV-2 (Roche).
Y dirc

Nghién cttu nay da dwoc thong qua Hoi
dong Pao duic Vién Pasteur Thanh ph6 H6 Chi
Minh, s8: 05/CN-PAS, ngay 21/2/2020.

KET QUA
K&t qua nuobi ciy té bao Vero E6

Té bao VE6 dugc nhan ra phién nhya 12
giéng véi mat do 2,0x105, 2,5x105, 3,0x10° t&
bao/mL sau 24 gio nudi cdy thi ty 1€ t& bao phat
trién dudi day giéng thanh mot 16p voi mat do
teong tng la 50%, >70% va >90% dwoc quan sat
(Hinh 1).

Chon mat dd t&€ bao 2,5x105t€ bao/mL d€ sw
dung (Hinh 1B), mat d¢ nay tao thanh mot tham
t€ bao kin cho giai doan duy tri t€ bao trong 4 - 6
ngay. D&i véi mat d¢ 2,0x10° t€ bao/mL thi tham
t€ bao khong phu kin (Hinh 1C). Mat d6 3,0 x10°
t& bao/mL dé bi long ra khi nhudém (Hinh 1A).
Phién nhua 12 giéng dwoc chudn bi v6i 1 mL t€
bao 2,5 x 10° t& bao/mL mdi giéng.

K&t qua tao stock vi riit

Stock vi rut P1 duoc cdy trén chai t€ bao
VE6 d€ tao stock vi rat P2. Hai chai té€ bao
75cm? tao dwoc 30 Ong vi rat stock P2 véi thé
tich 0,5mL/6ng. Chuan d¢ stock vi rut P2 c6
hiéu gia la 5,8x10° PFU/mL. Bang 2 trinh bay
két qua khao sat sy 6n dinh cua stock P2 theo
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nhiét do phong va ¢ cac diéu kién 37°C trong 1
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gio, 2 gio va 3 gio.
: ) C.

Hinh 1. Té'bao vero E6 sau 1 ngay nudi cdy: A) Mat d 3,0x10° t¢'bao/mL, B) Mat dg 2,5x10° té’bao/mL va C)
Mt dg 2,0x10° té'bao/mL

Bang 2. Két qud theo doi dj 6n dinh theo nhi¢t dg
phong va nhiét dg 37°C

Thoi gian 0gio 1lgio 2gio 3giv

Nhiét do 4,3 x 3,7x 3,3x

hon 5,8 x 108 106 106
p37ocg 106 2,4 x 1,4 x 0,9 x
108 108 108

Khi bao quan vi rat 37°C thi sau mdi 1 gio
nong do vi rat giam di 50%. Trong khi d6 ¢ diéu
kién nhiét do phong, vi rat chi giam di tir 20%-
30% so véi lugng vi rut ban dau sau 1 gio, sau
d6 thi luong vi rat thay d6i khong dang ké. Nhu
vay, nhiét d§ va thoi gian truc ti€p anh huong
dén chat luong ctia dung dich vi rat lam viéc.
Nhiét do cang cao, thoi gian cang lau thi Iwong
vi rut séng sé giam di cang nhiéu.

Dé khao sat sy 6n dinh cta chang vi rut
trong diéu kién bao quan -70°C, vi rut duoc
bao quan va dugc khao sat nong d6 mdi thang
trong vong 3 thang. Tt két qua ban dau la
5,8x10¢ két qua sau 1 thang, 2 thang va 3 thang
teong tng la 5,6x10°, 5,5x10°, va 4,8x10¢ PFU.

Trong 3 thang lwu trit -70°C, hiéu gia vi rat
giam lan luot trong mot, hai va ba thang la
3,4%, 4,8% va 17,2%. Mbi truong bao quan vi
rut ¢6 2% FBS, nhiét do bao quan la -70°C thi
hiéu gia vi rat c6 thé giam khoang 10% (trung
binh 3 thang la 8,5%). Do d¢, trong qua trinh
lam phan tng PRNT, khi pha stock vi rat can
phai tinh d6 pha loang phu hop d€ dat nong
do vi rat cho thuc nghiém.
Két qua xdy dung quy trinh

Quy trinh duoc dwoc thuc hién trén mau
ching duwong am. Plaque duoc dém vao céc
ngay 5, 6 va 7 sau khi gay nhiém. Két qua cho
thay sau 5 ngay c6 thé nhuém dé€ dém plaque,
kich thudc plaque cling ting dan theo ngay
nhuom. Khi doc plaque: kich thudc plaque qua
nho khi doc s& dé bo sot plaque, kich thudc
plaque 16n thi bi chong 1ap cac plaque véi nhau.
Duwa vao kich thude plaque hinh thanh, chon
ngay thtt 6 sau khi gay nhiém d& nhudm t& bao
(Hinh 2).

Hinh 2. Diam hodi tir khi quan sat: A) Quan sdt duwdi kinh hién vi. B) Plaque sau 5 ngay gdy nhiém. C) Plaque
sau 6 ngay gdy nhiém. D) Plaque sau 7 ngay gy nhiém
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Hinh 3. Két qua thuee hi¢n kij thugt trung hoa giam dam hoai tir: A) Chitng té'bao. B) Chirng dwong. C) Ching
am. D) Chitng vi riit

O Hinh 3: chting vi rt c6 s6 plaque trén mdi
giéng lan luwot 1a 56 va 58, mau chting am sd
plaque 14 49 va 50, mau chimg duong pha loang
80 c6 s6 plaque la 5 va 5, mau ching t& bao
khong xuat hién plaque. Két qua thu nhan duoc
cho thay mau ching duong cho hiéu gia khang
thé trung hoa & d6 pha loang la 1:80, mau chiing
am khong cho hiéu gia khang thé trung hoa.

Két qua so sanh 2 phwong phap va danh gia do
dac hiéu

Trong s8 80 mau huyét thanh bénh nhan
COVID-19, 35 mau am tinh va 45 mau dwong
tinh biang phuwrong phép dién héa phét quang voéi
Elecsys® Anti-SARS-CoV-2 (Roche). Két qua
PRNT xac dinh dwoc 38 mau dwong tinh va 42
mau am tinh dwoc trinh bay trong Bdng 3.

Bang 3. Két qua so sanh gitta PRNT va di¢n hoa phit
quang Elecsys® Anti-SARS-CoV-2 (Roche)

Elecsys® Anti-SARS-
PRNT CoV-2 (Roche) Téng cong
Dwong tinh | Amtinh
Duwong tinh 32 6 38
Am tinh 13 29 42
Téng cong 45 35 80

Két qua thuc hién PRNT tit quy trinh dwoc
xdy dung kha tuwong dong véi két qua cua
phuong phdp dién hdéa phat quang vdi Elecsys®
Anti-SARS-CoV-2 (Roche) v6i hé s6 kappa la
0,53 (p=0,108).
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Khéng phat hién khang thé trung hoa vi
rat SARS-CoV-2 & 43 mau huyét thanh nguoi
hién mau khée manh duoc thu thdp tir ndm
2017 bang ky thuat PRNT. Nhuw vay, ki thuat
PRNT duoc xay dung khong cho phan tng
chéo véi khang thé khang Flavivirus va khong
cho phéan tng véi cac mau thu thap truée khi
dich bénh xay ra.

BAN LUAN

Quy trinh PRNT c6 nhiéu budc khac nhau
do d6 can c6 sy tuan tht nghiém ngit & mdi
budc d€ tranh sai sO trong qua trinh thuc hién.
Viéc st dung t€ bao trong giai doan tang trudng
va do phu khoang 70% giéng dé thwc hién PRNT
giup t61 vu két qua dat duoc.

Mat khac, két qua cho thdy nong do vi rut
thay d6i theo thoi gian va diéu kién bao quan do
dé can kiém tra nong d6 vi rat trong moi lan
thuc hién. Khi thuc hién chuan d¢ hiéu gia vi rat
cho PRNT, can dé€ vi rut ¢ 37°C 1 gio truwde khi
gay nhiém d€ diéu kién phan tng gidng nhu khi
thuee hién PRNT01D,

Khi so sanh véi phuong phap dién hoda
phéat quang ctia Roche thi c6 sy tuong dong
gitta 2 phuwong phap. Tuy nhién trong c6 co
24% mau cho két qua sai léch gitra 2 phuong
phéap. 13 mau cho két qua duong tinh véi
phuong phdp emzyme liéen két mién dich
(ELISA) nhung cho két qua am tinh véi PRNT.
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Su sai léch nay c6 thé do phuong phap dién
héa phat quang xac dinh gia tri khang thé tong
sinh ra khi bénh nhan nhiém vi rut, tuy nhién
khang thé nay khong trung hoa hodc trung hoa
chua dat dén 50% vi rat dan dén ky thuat
PRNT cho két qua am tinh. C6 6 mau phuong
phép dién hoa phat quang cho két qua am tinh
nhung ky thuat PRNT cho két qua duong tinh.
Nguyén nhan dan dén sy sai 1éch nay c6 thé
do phuwong phap dién hdéa phat quang dua
trén phan tng sinh hoc két hop véi phan tng
héa hoc trong khi ky thuat PRNT dua truc tiép
vao phan tng sinh hoc nén sé han ché duoc
cac phan tng trung gian trong qua trinh xét
nghiém hon so véi dién hda phat quang®.
KET LUAN

Vién Pasteur Thanh phd H6 Chi Minh da
xay dung quy trinh PRNT phat hién khang thé
trung hoa khang vi rat SARS-CoV-2. Quy trinh
xét nghiém duoc thuc hién trén phién nhya 12
giéng nudi t€ bao VE6 véi nong do t€ bao la
2,5x105 t€ bao/ giéng, huyét thanh bénh nhan
duoc pha loang bac 2 bt dau tr 1:10, chung vi
rat duoc st dung v6i nong do la 2,5x10°
PFU/mL. Quy trinh dat d0 ddc hiéu cao va
khong cho phan tng chéo vdi Flavivirus. Quy
trinh goép phan vao cong tac xét nghiém chan
doan cho giam sat, nghién ctru huyét thanh hoc
cling nhut nghién ctru vac xin phong chdng bénh
do vi rat SARS-CoV-2.
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