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NGHIEN CU'U PINH LUO'NG SARS-COV-2 BANG PHUONG PHAP
REALTIME-PCR SU’ DUNG CHAT NHUOM SYBR GREEN

Nguyén Thi Mai Huong', Bui Thi Bio?, Ta Viin Thao!

TOM TAT

bai dich COVID-19 do virus SARS-CoV-2 gay ra da
lan_rong khdp cac qudc gia trén thé gidi véi s6 ca
nhiém va tur vong tang cao. Xét nghlem dinh lugng
SARS-CoV-2 ¢6 vai tro chién lugc ddc biét Quan trong,
du‘dc su dung rong rdi va dugc coi la “tiéu chun
vang’ ' trong viéc gilp cac bac si chan doan va danh
gia dung tinh trang bénh. Nhat la ddj vdi cac bénh
nhan cé nhidu bénh nén, sic khde mién dich yéu thi
viéc danh gia dung giai doan, dien bién tinh trang
bénh gdép phan rat Idn trong viéc tién lugng va diéu tri
kip thdi. Tuy nhién, cac xét nghlem c6 kha néng dinh
lugng hlen nay deu co chi ph| dat do dat ra thach
terc VGi cac nha chirc trach tim ra giai phap méi co
gia thanh ré hon nhung van glu’ dugc do dac hiéu va
do dung tudng duong, glup glam ganh nang kinh t&
cho cong dong va xa hoi. Vi vay, ching toi tién hanh
nghién ctu dinh lugng SARS-CoV-2 béng phuong
phap Realtime-PCR, cu thé & phudng phap Realtime-
PCR su dung chat nhuom SYBR Green 1 dé thdm dinh
va xac nhan phuang phap mdi c6 do dac hiéu va do
dung cao Vdi gla thanh ré hon. Nghién clru dl.rdc thuc
hlen dua tren mau chitng C(+) dugc cung cap tir nha
san xuat va dugdc kiém dinh lai trén mau that theo quy
tr|nh tai phong thi nghlem Két qua s& dufdc thu thap
va xur ly dé danh g|a d6 chum, do ddng va xay dung
dudng chudn. K& qué cho thdy phudng phap
Realtime-PCR s dung chat nhuém SYBR Green I cé
thé dinh lugng virus SARS-CoV-2 véi do déc hidu va
dd ding cao. T khda: SARS-CoV-2, Realtime-PCR,
SYBR Green I.

SUMMARY
QUANTITATIVE STUDY OF SARS-COV-2 BY

REALTIME-PCR METHOD USING SYBR GREEN

The COVID-19 pandemic caused by the SARS-
CoV-2 virus has spread across countries around the
world with an increasing number of infections and
deaths. Quantitative testing of SARS-CoV-2 has a
particularly important strategic role, is widely used and
is considered the "gold standard" in helping doctors
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diagnose and properly assess the disease condition.
Especially for patients with many underlying diseases
and weak immune health, the correct assessment of
the stage and progression of the disease makes a
great contribution to timely prognosis and treatment.
However, current quantitative tests are expensive,
posing a challenge for authorities to find new, cheaper
solutions that still retain similar specificity and
accuracy. equivalent, helping to reduce the economic
burden on the community and society. Therefore, we
conduct quantitative study of SARS-CoV-2 by
Realtime-PCR  method, specifically Realtime-PCR
method using SYBR Green I dye to validate and
confirm the new method has specificity High
performance and accuracy at a lower cost. The study
was carried out based on the C(+) control provided
from the manufacturer and was verified on real
samples according to laboratory procedures. The
results will be collected and processed to evaluate the
precision, accuracy and build the calibration curve.
The results show that the Realtime-PCR method using
SYBR Green I dye can quantify SARS-CoV-2 virus with
high specificity and accuracy. Keywords: SARS-CoV-
2, Realtime-PCR, SYBR Green I.

I. DAT VAN DE

Coronavirus (CoV) c6 ngubn goc tu tir
‘corona’ c6 nghia la 'vuong mién' trong tiéng
Latinh. N6 gay ra mét loat cac bénh nhiém tring
dudng ho hap & ngudi, tir cdm lanh nhe dén hoi
chirng suy h6é hdp nang. Bénh CoV mdi hién nay
con dugc goi la hdi chirng hé hap cap tinh nang
SARS-CoV-2 va bénh do vi-rat corona 2019
(COVID-19) la mét mdi de doa suc khde toan
cau mdi noi. Cap nhat dén ngay 13/3/2023 virus
SARS-CoV-2 da gay ra 681,677,948 ca madc,
trong dé c6 6,812,785 ca tir vong3. Cung thdi
diém do, tai Viét Nam s§ ca mdc COVID-19 la
11,526,858, trong do cd 43,186 ca tir vong?.

Nam 2023, nhiéu nudc trén thé gidi da lan
lugt cong b6 cham dit tinh trang dai dich
COVID-19 da két thic, t6 chic Y t&€ Thé gidi
(WHO) cling tuyén b6 dai dich COVID-19 khong
con 1a tinh trang khan cip y t& toan ciu vao
ngay 5/5/2023. Tuy nhién, dGi vdi cac bénh nhan
mang nhiéu bénh nén (tim mach, suy than, ting
huyét ap, COPD...) va nhat la nhitng ngugi cao
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tudi van cd nguy cd tir vong cao khi nhiém. Hién
nay, cac cd sd y té€ chi yéu sir dung phuong
phap dinh lugng bang dau do Taqman v@i chi phi
cao dé& hd trg chan doan va danh gia tinh trang
bénh. Do d4, viéc phat hién va dinh lugng SARS-
CoV-2 véi chi phi thap la rat can thiét, dac biét la
& cac nudc dang phéat trién véi ngudn luc han
ché, gép phan gilp giam bdét ganh ndng kinh té
cho ngudi bénh va ca xa hoi.

Do dd ching toi ti€n hanh nghién ciu dinh
lugng SARS-CoV-2 bang phuong phap Realtime-
PCR s(r dung chat nhudém SYBR Green co chi phi
thap v&i muc tiéu sau: "Xy dung va thédm dinh
phuong phdp dinh luong SARS-CoV-2 béng
phuong phdp trung hop chuoi thoi gian thuc
realtime-PCR su dung chat nhuém SYBR Green.”

II. OI TVONG VA PHUONG PHAP NGHIEN CU'U

2.1. vat liéu nghién clu. Mau ching
duong (+), hang 1Copy.

Mau chudn gen E: miu c6 ndong dd logio
(copies/mL) 1a S1.0; S1.1; S1.2; S1.3; Sl1.4;
S1.5; S1.6; S1.7 ¢o gié tri tuong L'rng I‘ém luot Ié
9,3010; 8,3010; 7,3010; 6,3010; 5,3010; 4,3010;
3,3010; 2,3010 cua héng 1Copy

Mau chudn gen RdRp. Mau cd ndng do logio
(copies/mL) la S2.0; S2.1; S2.2; S2.3; S2.4;
S2.5; S2.6; S2.7 ¢o gia' tri Ién Iu’(_Jt la 10,5315;
9,5315; 8,5315; 7,5315; 6,5315; 5,5315; 4,5315;
3,5315; cta hang 1Copy.

2.2, Phudng phap nghién ciru

Mau nghién cdu. Mau doéi chimg thuc dam
bao dudc lay dung quy trinh, dung thdi gian va
da s6 lugng quy dinh. Mau dudc lay trén bénh
nhédn da dugc chan doan duong tinh vdi SARS-
CoV-2 bang phuong phap Realtime-PCR st dung
dau do Tagman. Sau khi 1y, bénh phdm dugc
chuyén dén phong xét nghiém trong vong 24
gid, tach RNA va reverse thu dugc cDNA.

Mau dudc phan tich trén hé thong may DT
prime5 dua vao nguyén ly phucng phap phé
huynh quang phan tr.

Nguyén ly Realtime-PCR sur dung chat
nhuém huynh quang SYBR Green I. Do dac
tinh phat huynh quang cta SYBR Green I nén cd
thé st dung lam chat nhudém trong phan (ng
Realtime-PCR. Qua trinh chén SYBR Green I vao
DNA chu yéu xay ra trong giai doan kéo dai mach,
sd lugng san phdm PCR dudc tich tu ngéy cang
nhiéu qua cac chu ky thi SYBR Green I sé bam
vao s6 san pham mach déi PCR ngay cang nhiéu
va dan dén tinh hiéu huynh quang thu dudc ting
cao tugng Ung vdi s Iugng ban sao tao ra.

Trong nghién cttu nay, ching t6i s dung 2
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moi d& dudgc thiét k& sén Ia E va IP4 m3 hda [an
lugt 2 gen E va gen RdRp (thudc viing ORFlab,
ma hoda enzyme RdRp cd chirc nang xuc tac cho
qua trinh sao chép RNA tir khuén RNA). Trinh tu
moi dugc WHO thiét k& va cong b thang 1 nam
2020 véi muc dich phat hién su’ cé mat cla virus
SARS-CoV-2 trong mau bénh phamé.

Nguyén ly phan tich dudng cong nong
chay. Trong phan (ng Realtime-PCR c6 st dung
SYBR Green I, ngoai su’ bat cdp clia moi véi DNA
dich con cd thé cd su bdt cdp cua mdi véi nhau
dé hinh thanh cac mach déi goi 1a hién tugng
trung hgp mo6i (primer dimer). Hoat déng cua
Taqg polymerase nhan biét su c6 mat cia mach
bat cdp ddi dé s& kéo dai mach dé€ tao DNA
mach d6i ngan. Do SYBR Green I la dau do
khong phu thudc ¢ thé bam vao bat ky mét sgi
d6i DNA. Nhy vay, nhithg mau khong c6 DNA
dich nhlmg van c6 tin hiéu huynh quang phat ra
va gay duang tinh gia.

Dé phan biét dugc du’dng biéu dién khuéch
dai cta 8ng phan Ung la cia san phdm khuéch
dai dac hiéu tir DNA dich hay la tur primer dimer,
chiing ta cé thé dua vao dudng cong néng chay.
Pudng cong néng chay thu dudc la su do tin
hiéu huynh quang khi tdng nhiét d6 dé bién tinh
DNA dich thanh cac mach don. Khi bién tinh
DNA, sé giai phong SYBR Green lam giam tin
hiéu huynh quang. Nhiét d6 ma 50 % s6 sgi doi
DNA bi bién tinh hoan toan goi la Tm. Gia tri Tm
la dai lugng dé xac dinh san pham khuéch dai tur
DNA dich hay 1a tir san pham khéng ddc hiéu
khac, phu thubc vao chiéu dai va ty 1€ GC cla
mach d6i DNA.

Phéan tich va xu' ly sé liéu. SO liéu dugc
thu thap, xr ly bdng cac thudt todn théng ké
thich hgp. Phuagng phap phan tich bao gém tinh
toan gia tri trung binh, dd 1&ch chuén, hé s bién
thién. Phan tich théng ké bang phan mém Excel.

Il. KET QUA NGHIEN cU'U

3.1. Két qua xay dung dudng chuanXay
dung dudng chudn mdi E véi cac chuén S1.0,
S1.1, S1.2, S1.3, S1.4, S1.5, S1.6, S1.7, moi IP4
vGi cac chudn S2.0, S2.1, S2.2, S2.3, S2.4, S2.5,
S2.6, S2.7. Thuc hién phan ing Realtlme PCR
moi mdt chudn khao sat 3 [an, két qua thu dugc
ca 3 [an déu khong c6 Ct cla S1.0, Ct cla cac
chuan khac c6 gia tri gan nhau

Bang 3.1: Két qua khao sat duong
chudn moi E

Chuan |Nong do (logio)] Ctl1 | Ct2 [Ct3
S$1.0 9,3010 N/A N/A | N/A
S1.1 8,3010 9,4 95 193
S1.2 7,3010 12,5 | 12,4 |12,5
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S1.3 6,3010 16,2 | 16,2 |16,1 binh (%) (%)
S1.4 5,3010 19,8 | 20,3 |20,1 9.8 14.92
S1.5 4,3010 24,0 | 23,8 (23,7 9.7 8.84
S1.6 3,3010 26,4 | 26,1 26,2
S1.7 2,3010 28,7 | 28,8 |28,8 Si1 gg 14.14 24?6189 12.16
(Bang 3.1, 3.2); dudng chuan moi E co 9.4 D17
dang y = -3.3321x + 37.226, R? = 0.9937; 26.4 11'29
dudng chzuén moi IP4 ¢6 dang y = -3.3329x + 26.1 9 '15
42.373, R? = 0.998 (Hinh 3.1) : :
Bang 3.2: Két qua khao sat duong S$1.6 | 26.2 12.78 1.86 11.34
chuin mdi IP4 26.5 17.21
Chu3n [No6ng d6 (logl0)[ Ctl | Ct2 [ Ct3 1265 (1721 ]
S2.0 10,5315 73 | 73 | 7,6 Bang 3.4: Két qua khao sat do lap va do
S2.1 9,5315 10,6 [ 10,5 | 9,3 | dung dudng chuan moi IP4
S2.2 8,5315 14,0 | 13,9 [13,8 % bién thién] P6 | D6 dang
S2.3 7,5315 17,6 [ 17,5 [17,7| |Chudn| Ct | = SD/Trung | ding |trung binh
S2.4 6,5315 21,1 [ 20,3 20,2 binh (%) | (%)
S2.5 5,5315 24,5 | 24,3 24,6 14.0 4.16
S2.6 4,5315 28,0 | 27,3 (27,6 13.9 3.69
s2.7 3,5315 30,7 1298 [296] | s2.2 [13.8] 14.14 10.04 | 11.11
14.3 22.10
14.2 16.53
23.9 2.60
_ 24.3 22.17
- S$2.5 |24.3 12.35 22.17 12.37
24.0 4.25
24.1 10.64

Nong a9 (log) A

Hinh 3.1: A) Pudng chudn moi E - B)
Puong chuén méi IP4

3.2. Két qua khao sat do 1ap va do ding

D0 13p va do dung dugc khao sat & hai chat
chuén da biét nong d6 doi véi 2 gen E (chuan
S1.1 va S1.6) va gen RARp (S2.2 va S2.5). Mdi
chudn dugc thuc hién chay Realtime-PCR 5 [an
(Hinh 3.2). TU két qua thu dugc, xac dinh dugc
nong do trung binh, phan tram bién thién, do
ddng cua cac lan chay va do dung trung binh
(Bang 3.3, 3.4)

Bang 3.3: Két qua khao sat dé lap va do
ding duong chudn moi E

~ % bién thién
Chuan| Ct | _ SD/Trung

Do
dang

Po dung
trung binh

Tin hiéu huynh qu

|11

4

¢

Hinh 3.2. Két qua Realtime-PCR khao sat
dé lap va do ding
A) dudng chuan E - B) dudng chuan IP4
3.3. Két qua khao sat diém néng chay.
Xac dinh nhiét ndng chay san phdm bang phan
U'ng Realtime-PCR. Thuc hién phan (ng ndng
chdy ngay sau phan ¢ng PCR, mdi mau dugc
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thuc hién I3p lai 3 [an thu dudc diém ndng chay
san pham

Bang 3.5: Két qua diém nong chady
trung binh san phdm PCR ciua mdi E

Thuc hién khao st trén mau thuc véi moi E va
IP4 thu dugc két qua dudng tinh mdi E véi ca 2
mau; moi IP4 cho mau 1 dudng tinh, mau 2 &m
tinh (Bang 3.7).

Mau Piém néng chay (°C) Bang 3.7: Két qua khao sat trén mau thuc
chuan Tmi Tm2 Tm3 Mau Moi E Moi IP4
S1.0 82.1 82.0 82.4 chuan Ct Tm Ct m
S1.1 82.5 82.6 82.5 1 26,4 | 82,2 | 27,1 | 79,4
S1.2 82.3 82.3 82.4 2 29,4 82,5 N/A N/A
S§1.3 82.1 82.2 82.1 C- N/A N/A N/A N/A
S1.4 82.1 81.9 82.1 N "

S1.5 82.1 82.8 82.0 IV. BAN LUAN

S1.6 82.2 82.1 81.9 SARS-CoV-2 dugc biét tdi la loai virus co do
S1.7 82.7 82.9 82.1 lay lan, xdm nhap va tién trién bénh mét cach

Gen E trong khoang 81.9 — 82.9°C; san
phdm gen RdRp trong khoang 78.6 — 79.3°C
(Bang 3.5, 3.6). Phl hop véi diém ndng chay ly
thuyét dugc khao sat trén phan mém uMET [an
lugt & 82.5°C va 79°C (Hinh 3.3).

Badng 3.6: Két qua diém nong chady
trung binh san phdm PCR cua moi IP4

Mau Piém néng chay (°C)
chuin Tmi Tm2 Tm3
S2.0 79.0 79.1 79.0
S2.1 79.2 79.1 78.9
S2.2 78.7 78.6 79.0
S2.3 78.6 79.0 78.8
S2.4 78.8 78.8 79.2
S2.5 78.8 79.0 78.6
S2.6 78.9 79.1 79.0
S2.7 79.3 78.8 79.0

- —as —ue —s B
Hinh 3.3. A) B6 thi dudong nong chdy san
phém PCR méi E, B) Pé thi duong néng
chdy san phdm PCR moi IP4

3.4. Két qua khao sat trén mau thuc.
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nhanh choéng. Viéc phat hién va dinh lugng virus
mot cach nhanh choéng, két qua chinh xac va tiét
kiém co y nghia v6 cung to I6n d6i v&i cong tac
qguan ly va phong chéng bénh. Do dé véi nghién
cru cta chang t6i cho thay két qua dinh lugng
SARS-CoV-2 bang phuong phap Realtime-PCR sur
dung chat nhuém SYBR Green I cé d6 dac hiéu
va dé dung cao vdi chi phi thap. So sanh vdi
nghién cllu gan day cua tac gia Rani Sauriasari*
trén hai cdp mdi khuéch dai ving gen N va
Orflb-nsp14 thu dudc hai dudng chudn lan
lugt la y = -3.587x + 41.377, hé s6 R>=0.995 va
y = -3.57x + 43.304, R?=0.998. Nghién c(fu cua
Pilar Monero® thuc hién khao sat dudng chun
khuéch dai gen N va Orflb-nsp14 thu dudc hai
dudng chuén [an lugt 1a y = -3.2600x + 44.609,
hé s6 R?=0.9608 va y = -3.3275x + 42.0476, R?
= 0.9946. Cac dudng chudn trong cac nghién
cu da cong bd déu co hiéu sudt PCR nam trong
khoang tham chiéu (-3.6 dén -3.1) theo hudng
dan cta FDA, tuong tu nhu doi véi hai dudng
chuan khuéch dai gen E va gen RdRp thu dugc.
Ngoai ra, do 18p va dd dung cla 2 dudng chuan
thu dugc déu nhd hon 25% hoan toan phu hgp
theo hudng dan cliia FDA.

Trong cac phan (ng Realtime-PCR s dung
chdt nhudém SYBR Green, viéc xac dinh diém
néng chdy cla san phdm PCR la budc cuc ky
guan trong do khac véi dau do Tagman, SYBR
Green khong phai la chat nhudom dac hiéu cho
san pham dich. Vi vdy, tin hiéu Ct thu dugc can
phai dudc xac nhan lai qua xac dinh diém ndng
chdy cla phadn (ng sau Realtime-PCR. Cac
nghién clu vé Realtime-PCR SYBR Green noi
chung va U'ng dung Realtime-PCR SYBR Green
phat hién SARS-CoV-2 déu thuc hién qua hai
budc: phan (fng Realtime-PCR va xac dinh diém
néng chay san pham. Cac nghién ciiu cla Rani
Sauriasari*, Pilar Monero® nhiét néng chay cua
cac san pham PCR thu dudc tir cac cdp modi khac
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nhau la 82.05, 79.89, 81.55 va 81.7. Cac két qua
nay kha tuong déng so vdi diém néng chay Tm
thu dugc trong nghién clu.

Két qua chay phan Ung Realtime-PCR va
dudng cong ndng chay cta 02 mau lam sang cho
thay phan Ung duang tinh vdi virus SARS-CoV-2
G ca hai mau bénh pham Két qua nay tuong
duong véi két qua kiém tra dd dugc thuc hién
bdng phudng phap Realtime-PCR d& dugc cép
phép trudc do. Tuy nhién ddi véi mau 2,
Realtime-PCR cho két qua ducng tinh & moi E
nhung am tinh & mdi IP4, Tm san ph§m dich 1a
82.5 va N/A Hién terng khac biét vé két qua
dinh tinh ctia hai moi E va IP4 & mau 2 cd thé
thdy & nhiéu xét nghiém SARS-CoV-2 khac.
Tuong tu nhu trong bao cdo cua Iva Bajakarovic?
tac gia khao sat khuéch dai 3 gen N, E va RdRp
trén 155 mau bénh nhan. Trong do6, chi cb
45.87% két qua dudng tinh v8i cd 3 gen,
19.27% duadng tinh véi hai gen N va RdRp va
34.86% dudng tinh v&i gen N. Do vay, viéc sU
dung it nhit 2 gen dich d€ dinh tinh virus SARS-
CoV-2 lam tang tinh chinh xac cta xét nghiém.

V. KET LUAN
Phuang phap dinh lugng SARS-CoV-2 bang

phuong phap trung hop chudi thdi gian thuc
Realtime-PCR st dung chat nhuém SYBR Green
da dudgc xdy dung va thdm dinh tai Phong kham
Chuyén khoa Xét nghiém Chemedic phu hgp
theo hudng dan cua FDA. Bu diéu kién thuc hién
xét nghiém trén bénh nhan.
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MOI LIEN QUAN GIU'A YEU TO VE PAC PIEM SU'C KHOE VA SINH SAN
PEN TRAM CAM & BA ME SAU SINH NON TAI MOT SO BENH VIEN
PHU SAN KHU VU’C HA NOI

Nong Minh Hoang!, Pham Phuong Lan!, Vii Vin Du!

TOM TAT

V@i muc tiéu: danh gia cac yéu t6 lién quan anh
hudng dén tram cdm & ba me dé non tai Bénh vién
Phu San Trung udng va Bénh vién Phu san Ha Noi.
mot nghién clfu cit ngang dugc thuc hién trén 568 ba
me sau sinh tai 2 bénh vién t&r thang 03/2023 dén
thang 06/2023. Thang do EPDS (Edinburgh Postnatal
Depression Scale) dugc st dung dé danh gia cac yeu
to lién quan dén tram cam & ba me sau sinh. Két qua
cho thay: cic yéu t& lién quan dén the chat va tam
ly cGa ba me lam tang nguy cg tram cam sau sinh cu
thé 13: gdp phai van dé tam ly trong 12 thang trudc
(OR=5,7; 95%CI=3,6-9,2), suy nghi tu tor (OR=4,1;
95%CI= 1 7-9,8), can nang dudgi 1000g (OR 4 1
95%CI= 2 1-7,8), céng thang tdm ly trong qua trinh
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mang thai (OR=4,1; 95%CI=2,8-6,1), lo Iéng Ve slic
khoe, cham soc va dleu tri cua tré (OR=3,0;
95%CI 1,8-4,9), trém cam trong qua trinh mang tha|
(OR=2,8; 95%CI 1,4-6,0), stic khoe thé chét yéu/rat
yéu (OR 2,1; 95%CI 1,1-3,9), tinh trang stc khoe
cla con kém/ré't kém (OR=2,1; 95%CI=1,4-3,1), sinh
con duGi 34 tuan (OR=1,9; 95%Cl=1,3-2,7), tién sur
tai bién san khoa (OR=1,8; 95%CI=1,2-2,7), con
khéng ndm VO'I me (OR= 1, 5 95%ClI= 1 1-2,2). Ket
luan: trong s6 27,3% ba me sinh non méc trdm cam
sau sinh, ty Ié thuan vGi mlc do sinh non, trong dé
sinh non dudi 28 tuan chiém ty 1€ cao nhat 48,7%,
tién str trAm cam va van dé thé chat clia me va con
lién quan mat thiét dén ty 1€ tram cam, su khac biét
c6 y nghia thong ké. Can cd cac bién phép Ve y té va
tdm ly giai doan s8m sau sinh cho nhém déi tugng
nay. Tur khoa: Tram cam sau sinh, yéu t6 anh hudng,
ba me sinh non.
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