Nghién ctru khoa hoc c6ng nghé
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PROTEIN S CUA SARS-COV-2 VA KHANG THE TRUNG HOA VI RUT
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1. PAT VAN PE

Tir khi bét dau dai dich do vi rit corona 2019 (COVID-19) dén nay trén thé
gidi ¢6 hon 550 triéu ngudi bi nhiém bénh va hon 6,5 triéu nguoi da chét [1]. Pai
dich 14 ganh ning 1én toan thé ngudi dan trén thé gidi, ca vé thé chét va tinh than [2,
3]. Tac nhan gdy bénh COVID-19 da xam nhép vao hé thdng mién dich cua con
nguoi va gy bénh tir nhe, khong triéu chimg dén nang va tir 'vong nghiém trong trén
quy md toan cau. Tuy nhién, cic nha khoa hoc trén khap thé gidi da c6 nhimg hanh
dong phdi hop nhanh chéng, chua timg cé tién 1& dé phat trién vic xin va cac chét
khang vi rat nham chdm dut dai dich nay. Budc tién quan trong trong viéc chéng lai
dai dich COVID-19 1a chién dich tiém véc xin phong COVID-19 rong rai trén toan
thé gi6i. Cho dén nay, hang ty nguoi da duoc ching ngura cac loai vac xin COVID-
19 khac nhau, bao gém cac loai vi rat bat hoat, mRNA va vecto adenovi rat. Tat ca
cac loai vic xin nay déu c6 hiéu qua trong vi€c ngan ngura tir vong va nhap vién lién
quan dén COVID-19. Hiéu qua ciia vac xin udc tinh 1a 60% -80% trong viéc ngan
ngra nhdp vién va bénh nang [4] va hon 80% trong viéc ngdn ngua tor vong do
COVID-19 [5]. Tuy nhién, ddi v6i viéc ngin ngira nhiém bénh, hiéu qua cua vic xin
thay d6i & cac thoi diém khac nhau sau khi tiém chung [6]. Diéu ndy co thé lién quan
den su suy giam lién tuc cta cac khang thé trung hoa (NAbs) theo thoi gian, lam suy
yéu hiéu qua cua véc xin boi 1& cac khang thé trung hoa (NAbs) dong mot vai trd
quan trong trong viéc kiém soat nhlem vi rit va duge coi 1a mot yéu t6 quan trong
trong viéc quyét dinh tiém bo sung véc xin cac lidu tiép theo hay khong.

Vi muyc tiéu danh gia dap tmg mién dich sau khi tiém vic xin COVID-19,
chung t6i di tién hanh xét nghiém dinh lugng khang thé IgG khang protein S cua
SARS-CoV-2 va khang thé trung hoa (NAbs) ciia cac ddi twong tinh nguyén tham
gia nghién cttu tai cac thoi diém trudce khi tiém mii mot, 28 ngay sau tiém mii mot,
trude khi tiém mii hai (miii tiém 1 va 2 cach nhau khoang 8 tuan), 28 ngay va sau
thang sau khi tiém miii hai. Nghién ctu dugc trinh bay trong bai bao nay cia ching
t6i moi chi tién hanh dénh gia trén nhom ddi twong tiém vac xin phong COVID-19
ctia Oxford-AstraZeneca. Pay 14 1 trong 3 loai vic xin ngira vi rat SARS-CoV-2
duge T6 chire Y té Thé gidi (WHO) chép thuan si dung trong trudng hop khan cap
tir ngay 15/2/2021. Vac xin phong COVID-19 ciia Oxford-AstraZeneca s dung
vector 1a vi rat adeno di suy yéu (vi rit cim gay bénh ¢ tinh tinh), c6 mang doan
gen ma hoa protein S (Spike- protein gai bé mat ciia vi rat - thanh phdn m¢& duong
cho vi rat SARS-CoV-2 xam nhép co thé con ngudi). Sau khi tiém véc xin, protein S
dugc tao ra ngay trong co thé nguoi dugce tiém s& kich hoat cac té¢ bao mién dich san
Xudt khang thé dic hiéu bao gdm khang thé IgG va khang thé trung hoa (NAbs) gitp
pha hily cau triic ctia vi rit hodc can trd qua trinh bam gin cta vi rit vao cac té bao.
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Hé théng mién dich sau d6 tiép tuc tao ra cac té bao tri nhd. Nhiing té bao tri nhd
nay c6 thé phat hién ra vi rat trong nhitng 1dn xdm nhap sau bang cach nhan ra
protein S trén bé mat cua vi rit [7]. Cac protein nay kich hoat san xuat cac khang thé
c6 tac dung trung hoa vi rat SARS-CoV-2. Khang thé trung hoa NAbs da duoc phat
hién & cac dbi tugng tham gia nghién ciru COVID-19 ¢6 triéu chimg; va hiéu luc cua
chung dudng nhur ¢6 lién quan dén lugng khang thé cao [8, 9, 10].

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Pao dirc nghién ciru

Nghién ctu da dugc Hoi dong Pao dic trong nghién ciru Y sinh hoc cua
Trung tim Nhiét doi Viét- Nga thong qua voi ma s6 35/2021/VREC.

Thoi gian nghién ctru: Tir thang 09/2021 dén thang 09/2022.

2.2. Pdi twong nghién ciru

50 nguoi tinh nguyén tham gia nghién ciru duoc ldy miu mau, xét nghiém
dinh luong khang thé IgG khang protein S cia SARS-CoV-2 va khang thé trung hoa
vi rit tai cac thoi diém trude khi tiém, 28 ngay sau khi tiém miii 1, trudc khi tiém
miii 2, 28 ngay va 6 thang sau khi tiém miii 2.

2.3. Phuong phap nghién ctru

2.3.1. Thu thdp mau

Ong BD Vacutainer CAT khong chira chat chong déng duoc st dung dé thu
thap 3ml méau tinh mach ngoai vi. Ong dyng méau dé tai nhiét d6 phong 30 phut sau
khi thu thap, ly tim 2500 rpm trong vong 10 phit, tach huyét thanh. Huyét thanh
bao quan ¢ 4°C (khong qua 2 ngay) hodc bao quan ¢ —80°C.

2.3.2. Xét nghi¢m dinh lwong khing thé IgG khing protein S ciia SARS-
CoV-2

Dé xét nghiém dinh lugng khang thé IgG khang protein S ciia SARS-CoV-2
nhom nghién ctru sir dung bd sinh pham ImmunoDiagnostics SARS-CoV-2 S1 IgG
ELISA Kit (41A234) voi gidi han phat hién 5 - 270 [U/ml theo huéng dan cua nha
san xuat. Protein S1 tai t hop cua SARS-CoV-2 duoc phii san tai ddy dia, phan tng
v6i khang thé khang S1 trong mau huyét thanh. Phitc hop HRP- anti-human IgG véi
IgG trong huyét thanh gin véi protein S1 trén day dia c6 mau vang khi két thuc phan
mg. Poc két qua tai budc song 450nm. Cuong do mau ty 18 véi sd luong khang thé
khang S1RBP bt dugc bén trong giéng. Két qua xét nghiém dugc coi 1a am tinh khi
ndng d6 cudi cua IgG khang S1 trong mau < 5 TU/mL.

2.3.3. Xét nghi¢m dinh lwong khdng thé trung hoa vi rit

Pé xét nghiém dinh lwong khang thé trung hoa vi rat bo kit Wantai Sars -
CoV-2 NAbs Elisa (Belgium) d3 duoc su dung. Bo kit dua trén ki thuat ELISA
canh tranh phat hién cac khang thé trung hoa vi rit SARS-CoV-2 trong quy trinh 0
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hai budc. Cac dai vi phién dugc phu cac khang nguyén tai to hop di truyén cua
protein dot bién SARS-CoV-2. Trong budc u dau tién, 100 ul mau huyét thanh mau
dugc thém vao mdi giéng va dia dugc @ 37°C trong 60 phut, cac khang thé trung hoa
dic hidu SARS-CoV-2 (néu cb), sé lién két v6i cac khang nguyén dugc phu trén vi
phién. Protein huyét thanh khong lién két duoc rira dé loai bo va sau dé bd sung 100
uL khéng thé Spike-RBD lién hop vdi HRP vao mdi giéng. Trong budc U thir hai,
cac khang thé lién hop véi HRP nay canh tranh véi cac khang thé trung hoa dé lién
két voi cac khang nguyén dugc phi. Thém dung dich hién mau va doc két qua tai
bude song 450 nm va bude song tham chiéu 1a 620 nm. Mau dugc két luan duong
tinh khi ty 18 wc ché lién két > 50%.

2.3.4. Phan tich sé liéu

Str dung phan mém Excel 2013 (Microsoft) voi cac ham thong ké y sinh hoc
dé tinh toan gia tri trung binh, d6 1éch chuén, gia tri p tr sb liéu thu duoc, p <0,05
duoc coi 1a ¢6 y nghia thong ké.

3. KET QUA VA BAN LUAN
3.1. Pic diém nhém ddi twong nghién ciru

Dbi tuong tham gia nghién ctru gdm 50 ngudi tinh nguyén, ¢ do tudi tir 18
dén 69 tudi sinh séng tai Ha Noi, chua tung méc Covid-19 tai thdi diém tham gia.
Do tudi trung binh cta cac d6i twong nghién ctru 1a 38+15 tudi, nam gidi chiém
54%, nit gidi chiém 46%. Trong d6 do tudi > 45 tudi chiém 26%, dudi 45 tudi chiém
74% (bang 1).

Bang 1. Dic diém nhom nghién ctru

Poi twong P) tudi  [S6 lwong [S6 lwong | P9 tudi | Do tudi
nghién ciru |trung binh [nam gié¢i |nir gioi >45 <45
luircr)lg 50 38+ 15 | 27 (54%) | 23 (46%) | 13 (26%) | 37 (74%)

Nhom nghién ctru tién hanh thu thap mau mau xét nghiém phat hién khang thé
IgG va khang thé trung hoa (NAbs) tai 5 thoi diém gdm 1 ngay trude tiém mii mot,
28 ngay sau tiém miii mot, khoang 60 ngay sau tiém miii 1 (twong duong mot ngay
trude tiém miii hai), 28 ngay va 6 thang sau tiém mdii hai.

Toan bd nhém d6i tuong tham gia nghién ctru tudn thi theo cic quy dinh
nghién cuu, khong c6 cac truong hop bd tham gia nghién ctru.

3.2. Két qua x4c dinh khang thé IgG tai cic thoi diém sau tiém vic xin

Nong d6 khang thé IgG trudc tiém dat gia tri trung binh 2,15+1,71 TU/ml, két
luan cac miu 4m tinh theo hudng dan ciia bd sinh pham (ndng d6 IgG <5 TU/ml,

mau am tinh). Nhu vay, 50 doi tugng tham gia nghién cuu déu dugc xac dinh 4m
tinh v6i khang thé IgG khang protein S ctia SARS-CoV-2.
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Tai cac thoi diém sau khi tiém vic xin, ndng d6 IgG ctia nhom nghién ciru
xudt hién, ti 1¢ gia tri IgG >5 IU/ml dat 98% duong tinh. Két qua nay twong dong véi
cong bd ciia nha san xut 1a 95% [11]. Trong nghién ctru nay di phat hién 01 truong
hop (2%) cho két qua IgG am tinh sau ca 2 lan tiém vic xin phong COVID-19 cua
Oxford-AstraZeneca va trong sudt qua trinh nghién ciru.

U/ml Gia tri trung binh IgG (IU/ml)
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Hinh 1. Gia tri trung binh IgG tai cac thoi diém nghién ctru

So sanh ndng d6 IgG trung binh tai cac thdi diém tiém véc xin, nhan thiy 28
ngdy sau tiém miii 1, ndng d6 IgG trung binh xuat hién va dat 229,3+155,9 IU/ml.
Nong d6 IgG dat gia tri cao nhat khoang 800,3+991,3 TU/ml sau 28 ngay sau tiém
mili 2. Tai thoi diém 6 thang sau tiém mii 2, néng d6 IgG trung binh dat
297,7+299,2 TU/ml (hinh 1). Nhu vdy sau 6 thang tiém vic xin mili hai, ndng do
khang thé IgG van duy tri & mirc cao nhu thoi diém 28 ngay sau tiém mii mot, phan
anh tiém ning bao vé co thé trudc kha ning gy bénh ctia SARS-CoV-2.

Két qua ciing cho thdy c6 xu huéng khac biét vé nong do khang thé IgG theo
nhom tudi <45 tudi va >45 tudi. Cac ddi tugng <45 tudi, c6 nong do khang thé IgG
trung binh 28 ngay va 6 thang sau tiém mii 2 1an luot 1a 1a 818,6£1057,7 va
283,8+286,5 IU/mL cao hon nhom nhimng ngudi >45 tudi, ¢ nong do khang thé IgG
trung binh 1a 743,9+789,1 va 340,7+£301,8 IU/mL, tuy nhién gia tri nay khong co6 su
khac biét c6 ¥ nghia thong ké (p>0,05) (hinh 2).

IU/ml  Nong d6 IgG thay dbi giita cac nhom tudi
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Hinh 2. Nong d6 IgG giita hai nhom tudi > 45 tudi va < 45 tudi

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 27, 12 - 2022 59



Nghién ctru khoa hoc c6ng nghé

Tuong ty khong c6 khac biét dang ké vé nong d6 IgG trung binh tai cac thoi
diem thiét ké nghién ctru gitra nam va nir (hinh 3).

Nong d6 IgG thay ddi gitta nam va nit
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Hinh 3. Nong d6 IgG giira nam va nit

Tir két qua trén nhan thdy nong d6 khang thé IgG tuy co giam theo thoi gian
sau khi tiém ching, nhung van c6 thé phat hién duoc ¢ thoi diém 6 thang sau miii
tiém chung thi hai. Két qua nay tuong dong véi cac nghién ctru cta Louise J.
Robertson va cong sy 2022 [12]. Khong c6 su khac biét c6 y nghia thong ké giita
nhoém >45 tudi va <45 tudi ciing nhu giita nam va nit. Két qua trén cé thé giai thich
boi han ché vé& ¢& mau nghién ciru va su tuong dong cao trong nhom dbi twong
nghién ctru vé dia ban cu tra (tai Ha N6i), yéu t6 nghé nghiép (vién chirc).

3.3. Két qua xac dinh khang thé trung hoa vi rit NAbs

Dinh luong ndng d6 khang thé trung hoa (NAbs) tai hai thoi diém 28 ngay va
6 thang sau khi tiém mii hai cho thiy c6 sy suy giam vé ndng d tir 686,7 + 466,9
IU/ml xudng 275,8 + 245.2 IU/ml. Tuy nhién, nong d6 khang thé trung hoa sau 6
thang tiém mii hai trung binh la 275,8 £+ 245,2 TU/ml van 1a mot gia tri & muc cao.
Sau thang sau khi tiém, trung binh ndng d6 IgG va khang thé trung hoa (NAbs) dat
297,7 IU/ml va 275,8 IU/ml (hinh 1 va hinh 4).
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Hinh 4. Nong d6 khang thé trung hoa NAbs
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Danh gia su thay d6i ndng do khang thé trung hoa giita cac nhom tudi va gidi
tinh nhan thiy khang thé trung hoa (Nabs) & nam c6 xu huéng cao hon nir (khong c6
¥ nghia thong ké). Két qua twong tu & nhom <45 tudi va >45 tudi (bang 2).

Bang 2. Nong d6 khang thé trung hoa trung binh NAbs (IU/ml)

Nong dp NAbs (IU/ml) giira cAc nh6m

Nam Nit Nhom <45 tudi | Nhoém >45 tubi
28 Elgﬁa‘iy;au 716,.8 = 430,5 | 652,6+522,1 | 682.4+413,6 | 6956 6409
6 ﬂrljgigzsau 291,9+£262,7 | 257.5+234,1 | 260,5+2443 | 318,9 +263,8

Panh gia kha nang sinh mién dich cta vic xin phong COVID-19 cua Oxford-
AstraZeneca trén nhom ddi tugng 50 ngudi cu tri tai Ha Noi cho thdy vic xin phong
COVID-19 cuia Oxford-AstraZeneca c6 kha ning sinh mién dich cao. Khang thé
trung hoa cao nhat ¢ thoi diém 28 ngay sau miii hai. Vao thang thit 6 sau tiém mili
hai, mirc khang thé trung hoa giam, nhung gia tri trung binh van duy tri & mirc cao.
Két qua nghién ctru trén trong ddng véi nghién c1'ru cua Nguyen Van Vinh Chau va
cong su 2022 [13]. Két qua cta chung t6i cung cép bang ching chic chan vé hiéu
qua cta chién lugc tiém chung vic xin tai Viét Nam, dit liéu cling nhian manh tam
quan trong cta lidu thi hai.

Nhitng két qua trong nghién ctru nay con nhiéu han ché do sb luong mau
nghién ctru nho, chua c6 nhom nguoi 16n hon 60 tudi va nho hon 18 tudi va chi tai
mot dia diém do vy can c6 cac nghién ciru rong hon vé dbi twong va dia diém dé co
hiéu biét toan dién hon vé dap mg mién dich sau tiém vic xin COVID-19.

4. KET LUAN

Nghién ctru cho thdy vic xin phong COVID-19 ciia Oxford-AstraZeneca ¢
kha ning sinh mién dich cao (98 %) & nhoém ngudi trudng thanh. Nong do khang thé
IgG va khang thé trung hoa cao nhét 28 ngay sau tiém miii hai. Sau 6 thang sau tiém
mili hai, ndng d6 khang thé IgG va khang thé trung hoa giam, tuy nhién van duy tri
O muc cao.
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SUMMARY

STUDY TO EVALUATE THE IMMUNE RESPONSE AFTER VACCINATION
AGAINST COVID-19 OF OXFORD-ASTRAZENECA BY TWO METHODS TO
DETECT IgG ANTIBODIES AGAINST PROTEIN S OF SARS-COV-2 AND
NEUTRALIZING ANTIBODIES

SARS-CoV-2 is a dangerous pandemic affecting humanity from 2019 to the
present. Currently, there is no specific treatment for the disease caused by SARS-
CoV-2 virus. Therefore, vaccines are an effective method to control and prevent
diseases. To assess the immune response following vaccination against COVID-19,
Anti-SARS-CoV-2 IgG antibody and neutralizing antibodies levels were measured
in 50 volunteers aged 18 to 69, at the time before vaccination including; 28 days
after the first dose, 28 days and 6 months after the 2nd dose of Oxford-AstraZeneca
vaccine. In this analysis, IgG antibody was detected in all samples at 28 days after
the first dose of vaccine, the geometric mean IgG levels were 229.3+ 155.9 1U/ml.
The aniti-spike IgG leved peaked 28 days of the second dose vaccination: the mean
IgG levels were 800.3+ 991.3 TU/ml. After 6 months from the day of the second
injection, IgG level was 297.7+ 299.2 IU/ml. The highest level of neutralizing
antibodies (NAbs) was also at 28 days after the second injection with the average
value 686.7+ 466.8 IU/ml. After 6 months of the second injection, the NAbs level
remained 275.8+ 246.2 1U/ml. Thus, after receiving two doses of the vaccine, 98%
of the study participants produced antibodies specific to SARS-CoV-2 and
maintained antibodies after 6 months.

Keywords: CO VID—/ 9, IgG antibpdies, neutralizing anNtibodies, vaccine,
immunogenicity, khang thé IgG, khang thé trung hoa, dap ung mién dich.
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