CONG NGHE

NGHIEN CUU UNG DUNG NANO TU

TRONG PHAN TICH BETA-hCG

STUDY ON BETA- HCG DETERMINATION METHOD USING MAGNETIC NANOPARTICLES

TOM TAT

Qui trinh phén tich protein beta-hCG bang phuong phap mién dich huynh
quang st dung nano tlr dugc nghién cu va mét s6 diéu kién thuc nghiém da
LOD va gi6i han dinh lvong LOQ tyong tng la 3,44 va 14,2 pg/L. Két qué cho théy
vai trd clia hat nano tlr trong viéc tang d6 nhay clia phép phan tich. Phuong phép
duoc (ing gung @& c&c dinh ham luong beta-hCG trong mdt s6 mau huyét thanh
tach tlr mau mau nguoi, két quéa thu duge phi hop véi Kit chuén DELFIA'hCG kit
(CV duoi 10%).

Tl khod: Nano tir, mién dich huynh quang, beta-hCG.

ABSTRACT

Different parameters for using modified mangetite nanoparticles in beta-hCG
analysis were studied in order to figure out optimal experimental conditions under
which a nonlinear regression calibration equation was obtained. Via fluorescence
immunoassay method, LOD and LOQ values were determined in this study as 3,44
and 14,2 ug/L. The experiment results showed that the combination of magnetic
nanoparticles to the fluorescence immunoassay method allowed detecting beta-
hCG at very low concentration with high precision and accuracy (2.87%). Several
authetic blood samples of pregnant women were also analyzed using the studied
method, which gave results in a good agreement with the one obtained by using
standard kit (CV values under 10%).
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1.DAT VAN BE

Trwéce thuc trang bung né cla can bénh ung thy nhw
hién nay, viéc tam soat dé phat hién bénh sém gilp nang
cao ti |é diéu tri thanh cbéng la v6 cung c6 y nghia d6i voi
nguoi bénh. Trong linh vuc khoa hoc sy séng, cac nha khoa
hoc khong ngirng nghién ciru phat trién cac phuong phap
phan tich nhdm nang cao dd nhay, do chinh xac, do dac
hiéu v&i muc dich phat hién sém nhét cé thé dau hiéu cac
loai bénh ung thu. Trong s6 d6, phuong phap phan tich
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mién dich, thuong duoc s dung trong cac phong phan
tich y sinh, la phuvong phap st dung phéan ting gitta khang
thé hoadc phan tlr giéng khang thé véi chat can phan tich.
Do tinh dac hiéu cta phan tng rat cao nén phuong phap
phan tich nay c6 d6 chon loc cling rat cao, co thé (rng dung
vGi cac mau c6 thanh phan phic tap nhu cac dich sinh hoc,
mau, huyét thanh, nuoc tiéu... [1,2]

Hat nano tir d& va dang dugc dugc ('ng dung ngay cang
rong réi nhu trong nhiéu linh vire, dac biét la cac linh vie cé
lién quan dén y hoc nhu chan doan hinh anh, chat dan
thudc, diéu tri ung thuw.... va la vat liéu tiém nang trong linh
virc phan tich y sinh [3-5]. Néu c6 thé bién tinh hat nano tir
cho phu hop véi cac khang thé, bién chiing thanh cac chat
mang khang thé c6 thé di chuyén dé bat cdp voi cac
protein dich sau d6 ¢6 dinh chiing bang tr tredng dé xac
dinh céc tin hiéu do twong (*ng. Nh& kh& nang phan lap va
lam sach céc protein chi dau ung thu (hay chi ddu mét so di
tat bam sinh cla thai nhi) d& dang hon, giéi han phat hién
va gi6i han dinh lvgng clia phép phan tich duoc cai thién,
cho phép xac dinh chlng trong mau thuc té & ndng do rat
thap. Ngoai ra, viéc sir dung hat nano tlr trong phan tich
mau thuc cling cho phép trién khai cong nghé tw dong
hoa, phan tich nhanh hang loat mau, tiét kiém thoi gian
cdng strc va chi phi nhung van dam bao tinh chinh xac.

Trong nghién cu nay, hat nano tir phu streptavidin
thwong mai MNP-SA (chuyén dung trong c6 dinh cac khang
thé dic hiéu trong phan tich mién dich) dugc nghién ciru
(rng dung trong xay dung qui trinh xac dinh beta-hCG theo
phwong phap huynh quang. hCG la mdt hooc-mon ndi tiét
td duoc san sinh béi nhau thai & cac thai phu hodc béi moét
s0 t€ bao ung thv [6]. Néu nguoi khdng mang thai ma ham
lwgng hCG trong mau cao thi co thé dan dén chin doan
ung thu.

2. PHUONG PHAP NGHIEN CUU

Céac hoa chat dung trong nghién ctru nay déu la dang
tinh khiét dung cho phén tich y sinh. Cac héa chat sau duwgc
mua clia hang Perkin Elmer: dung dich chuan -hCG (néng
dd 10,9; 107; 510; 1020; 2530; 5060; 6902 ug/L), antibody
B-hCG-Eu, chuén A (3-hCG 0,00 mg/L), chuén F (B-hCG 9,86
mg/L), Kit chuén duing riéng cho phan tich B-hCG va dung
dich rtra. Dung dich nano tir pha streptavidin ctia hdng
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ROCHE. Céc hoé chéat khac clia hang Sigma Aldrich: Biotin,
Tris 1x, 1-(2-naphthoyl)-3,3,3-trifluoroaxeton (NTFA). Mau
mau cla cac thai phu duoc ldy tai Trung tam xét nghiém
Chemedic.

Quy trinh xé&c dinh ham lvong beta-hCG béng phuong
phap mién dich huynh quang duoc so dd hoa nhu trong
hinh 1. Néng d6 beta-hCG dugc xac dinh bang phuong
phap do cwdng dd huynh quang trén may mién dich huynh
guang phan Iap theo th&i gian DELFIA (Perkin Elmer), Trung
tdm xét nghiém Chemedic.

Do tin hi¢u huynh quang
DR N
|
Ab B-hCG-Eu
p-hCG 'y 4
R
v
MNP-SA Ab p-hCG-biotin Chét phat huynh quang

Hinh 1. So d0 quy trinh phan tich beta-hCG

Quy trinh tdéng hop khang thé Ab B-hCG-biotin:
Khang thé B-hCG duoc biotin hoa bang céach trén déu dung
dich biotin 10 mg/mL véi dung dich Ab B-hCG 1 mg/mL
theo tilé mol [a50:1, U 10 phut & 30°C, sau d6 san pham Ab
B-hCG-biotin duoc tach bang cot sac ki vai pha tinh la
silicagel, pha dong la dung dich Tris 1x.

Quy trinh phan (rng mién dich (t6ng hop dai phan ti
phat huynh quang): Dung dich chira MNP-SA; Ab B-hCG-
biotin (t6ng hop dwoc & trén), B-hCG (chat phan tich) va Ab
B-hCG-Eu (khang thé do) duoc U trong khoadng thoi gian
nhat dinh & 30°C; rira 3-5 lan; chuyén san pham sang giéng
polystyrene (loai bd dung dich rira), thém dung dich NTFA;
G va lac 400 vong/phut trong 5 phat; do tin hiéu huynh
guang tai bugc song kich thich 340 nm, bwéc séng phat xa
516 nm. Cac thao tac rira déu duoc thuc hién véi sy hé tro
clia nam cham vinh cru nén kha dé dang va nhanh chong.

3. KET QUA VA THAO LUAN

3.1. Kh&o sat anh hwédng cua ti Ié pha lodng khang thé
Ab B-hCG-biotin

Theo so dd phan (tng mién dich (hinh 1), lvong khang
thé Ab B-hCG-biotin dua vao khéng dugc thira hay thiéu so
v6i lwvgng chat can phan tich (3-hCG) vi ¢ hai trvong hop
déu lam giam tin hiéu huynh quang ctia san pham. Do dé
can phai khao sat dé xac dinh mat ti Ié pha lodng dung dich
Ab B-hCG-biotin thu dwoc tir qua trinh tach sac ki t6i uu.
Viéc nay duoc thyc hién bang cach tién hanh phan (ng
mién dich voi cac dung dich Ab B-hCG-biotin c6 hé sé pha
lodng khac nhau va do tin hiéu huynh quang thu duoc. Két
qué khao séat dugc thé hién trong hinh 2. C6 thé théy rang
dung dich véi ti 1é pha lodng 1:20 cho tin hiéu huynh quang
cao nhét do do6 ti |1é nay sé dwoc sl dung cho céc nghién
clru ti€p theo.

300000
250000 -
200000 -

’

=)
- 2150000 -

A

Cuong d§ huynh quang

100000 -

50000 -

0

0 10 20 30 40
H¢ s6 pha loing

Hinh 2. Két qué khao sat ti 1 pha lodng

3.2. Khao sat &nh huéng clia so Ian rira

Hat nano tlr ¢6 kich thuwéc rat nhd nén tac déng cla luc
tlr 18n hat nano tir cling rat nho, lam cho téc do sa lang
cling gidm theo kich thuéc hat. Do dé khi rira cang nhiéu
lan, nguy co that thoat hat nano tlr theo nwéc riva cang Ién.
Tuy nhién, néu qué trinh r&ra khdng loai bé hét duwoc cac
khang thé do con du thi sé gay sai s dwong cho phép
phan tich. Vi vay can khao sat dé tim ra so lan rra t6i wu
bang cach do cwdng dd huynh quang clia nudc riva sau moi
lan rira (& giai doan rira san pham cudi cliing). K&t qua do
cwdng dé huynh quang theo s 1an rira dwoc biéu dién
trong hinh 3.

C6 thé théy rang sau lan rira thi 3 tin hiéu huynh quang
cla nudc da rat thap va gan nhu 6n dinh. Biéu nay chirng
t6 lvgng khang thé do da duoc loai bo hét sau 3 lan riva.
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Hinh 3. Anh hirng clia s6 1an riva san phém
3.3.Khao st anh hudng clia thoi gian G mau

DU phan (ng mién dich rat dic hiéu va hang s6 téc do
phan (ng rat Ién nhung 4 chat tham gia phan rng déu cé
kh6i luong phan tir rdt Ion, khién ching di chuyén cham va
mot khi da bat cap v6i nhau ching cang tré nén cong kénh
hon, khé bat cdp véi nhau hon. Do vay phan ting mién dich
nay doi hoi thoi gian nhat dinh (goi la thoi gian G mau). Thi
nghiém khao sat thoi gian U mau t6i vu dugc thyc hién
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bang cach tién hanh phan (tng & cting diéu kién nhung thoi
gian U khac nhau, so sanh tin hiéu huynh quang cda san
pham thu dugc. Két qua do cwdong dé huynh quang duoc
biéu dién trong hinh 4.

CO thé nhan thay ban dau khi ting thoi gian 0 mau tir 5
dén 20 phut, cwong dd huynh quang tang nhanh va tuyén
tinh theo thoi gian. Sau dé, cho dén 40 phut, cuong do tin
hiéu ti€p tuc tang nhe nhung khdng tuyén tinh nita. Tir 40
phut G tré di, tin hiéu dat cuc dai va c6 xu huéng giam nhe.
Trén thuc té, sau thoi gian 0 20 phdt cuong do tin hiéu da
rat Ion va kha on dinh nén, dé t6i wu hoa thoi gian ctia phép
phan tich, khoang thoi gian G mau 20 phat sé& duoc lya
chon cho nhitng nghién ctiu tiép theo.
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Hinh 4. Anh hiréng ctia thoi gian & mau
3.4.Kh&o sat do lap ctia phép phan tich

Diéu kién toi vu da khao sat duoc & trén dé thuc hién
phan (*ng mién dich la: ti 1& pha lodng dung dich Ab -
hCG-biotin 1:20, thi gian 0 mau 20 phdat, rira san pham 3
lan. V6i diéu kién nay, do Iap cla phép phan tich da duoc
kh&o sat bang cach tién hanh song song 10 phan (ng mién
dich trén chuan F (dung dich B-hCG 9,86 mg/L) v&i mong
mudn két qua cwong dé huynh quang thu dugc c6 hé s6
bién thién CV khdng qua +10%.

K&t qua do cudng do huynh quang va danh gia théng
ké ctia 10 mau chuan F dugc trinh bay trong bang 1. S6 liéu
cho thay phuong phap nghién ctu cho két qua cé do lap
rit t6t (CV = 2,87%).

Bang 1. Khao sat dd Iap clia phép phan tich

STT Cwong d6 huynh quang
668438
696979
674751
682945
671602
674749
668613
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8 667668
9 670170
10 674543
B 675046
S 22930
cv 2,81%

3.5. X&c dinh gi¢i han phat hién va gi¢i han dinh lvgng

Viéc xac dinh do nhay clia phép phan tich cling la mot
budc dé kiém tra chat lvgng thudce thir c6 dat dwoc yéu cau
dé ra hay khéng. Thi nghiém khao sat d6 nhay clia phép
phan tich dwoc thuc hién trén 10 mau trang (chuén A) voi
mong mudn tin hiéu huynh quang thu duoc chi la tin hiéu
nén. Tién hanh xt Ii théng ké sb liéu thu dwgc cac gia tri
gi¢i han phét hién LOD = TB + 3S va gi¢i han dinh lugng
LOQ = TB + 10S, v6i TB la gia tri trung binh cuda tin hiéu
huynh quang, S 1a dé léch chuan.

Bang 2. Khao st d¢ nhay clia phép phan tich

Mau s6 Cudng d6 huynh quang (AU)
1 5599
2 5619
3 5552
4 5319
5 5602
6 4981
7 5199
8 5377
9 5501
10 5635
TB 5438
SD 2174
oV (%) 40
LOD 3,44 (ugl)
L0 14,2 (ugl)

K&t qua danh gia dé nhay cda phép phan tich duoc
trinh bay trong bang 2. Gia tri CV = 4% ching té két qua
khao sat do nhay theo phwong phap nay la dang tin céy.

Két qua trong bang 2 cho thay, vi mau tring (ndng dd
B-hCG bang 0), cudng dd huynh quang do dugc la rat thap
va day dugc coi la tin hiéu nén ctia phrong phap.

3.6. Khao sat do dac hiéu cta phép phan tich

Dé khao sat do dac hiéu clia phép phan tich, chiing toi
ti€n hanh phan ¢ng theo quy trinh v&i cac diéu kién téi wu
da khéo sat nhing thay B-hCG bang cac chuén hCG, PAPP-
A va AFP. Néu cuong do huynh quang thu dwoc chi twong
dwong véi tin hiéu nén thi ching té thubc thir chi déc hiéu
v0i B-hCG. Két qua khao sat véi cac chuan free-hCG, PAPP-A
va AFP dugec trinh bay trong bang 3.
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Bang 3. K&t qua khao sat o dac hiéu vdi cac chudn free hCG, PAPP-Ava AFP

< Cudng dd huynh guang (AU)
Chuan Lan1 Lan2 Lan3 T8
Free-CG 3701 332 3622 3555
PAPP-A 4164 3945 3865 3901
AFP 2305 2363 2355 2354

Tir s6 liéu thu dwgc & bang 2 va 3, ¢é thé thay tin hiéu
huynh quang do dwoc vai cac chuan hCG, PAPP-A va AFP
déu thap hon gia tri gi¢i han phat hién LOD dbi véi B-hCG,
tlc la chi twvong dwong véi tin hiéu nén cla phuong phap
(bang 2). Biéu nay da chiing minh phuong phap phan tich
xay dung dugc c6 do dac hiéu cao ddi voi B-hCG. Nhu vay,
phuong phap nay hoan toan cé thé &p dung duwgc dé phan
tich B-hCG trong cac mau mau thuc té.

3.7. Xay dung duong chudn xac dinh B-hCG bang
phuong phap mién dich huynh quang

Pé xay dung duong chudn chiing t6i thuc hién phan
(ng mién dich vo&i 9 dung dich chun véi ndong do B-hCG
nhu trong bang 4, moi thi nghiém duoc 13p lai 3 1an dé lay
gia tri trung binh, cudi cung xt li théng ké sb liéu thu duoc
bang phan mém OriginPro 8.0.

Bang 4. Xay dyng duong chuan xéc dinh B-hCG

Nong do B-hCG Cudng d6 huynh quang (AU) V)
(mg/L) lanl | Lan2 | Lan3 | TB
0 5599 5619 5552 5590 0,62
10,9 7262 6981 7168 7137 2,00
107 20491 20868 21019 20793 1,31
510 77315 78220 78086 71874 0,63
1020 141722 | 142205 | 146001 | 143309 1,64
2530 276803 | 285163 | 278009 | 279992 1,61
5060 459330 | 458879 | 460956 | 459722 0,24
6902 577822 | 570669 | 571672 | 573388 0,68
9860 681415 | 674715 | 691621 | 682584 1,25
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Hinh 5. Butng chuan xac dinh B-hCG
Hinh 5 biéu dién duong chudn xac dinh ndng do B-hCG
theo phrong phap mién dich huynh quang xay dwng duoc
trén co s& hoi quy phi tuyén tinh la Cg e = 10° 1 +0,0045 | +
24,729 v6i R? =0,99823, trong dd | 1a cwdng dd huynh quang.

3.8. Phan tich ham luvgng B-hCG trong mau mau thuc té

Dé kiém tra phép phan tich, chiing téi tién hanh phan
tich v&i 6 mau mau that clia cac thai phu & giai doan thai ki
tlr tudn th 15 dén tuan thiv 20, dong thoi so sanh két qua
thu dugc vai két quéa do bang b Kit chuén (DELFIA*hCG kit,
Perkin Elmer). K&t qua xac dinh néng do B-hCG trong cac
mau that nay dugc thé hién trong bang 5.

Cé thé nhan thay két qua phan tich str dung Kit ché tao
duogc la tvong dwong véi khi dung Kit chuén, mic do sai
léch duw6i 10% (khoang sai s6 cho phép). Biéu nay chiing té
phuong phap nghién clru clia chlng t6i hoan toan co thé
ap dung dé phan tich ndng dé B-hCG trong cac mau mau.

Bang 5. Két qua phan tich mAu thuc

T | hogaang (AU) NongdoBRCS (o) | o oy
Phuong phép nghiénciru | Kit chuén
1 199842 13234 1400,7 55
2 214619 14511 1506,7 -3,7
3 113162 662,0 708,7 -6,6
4 307281 23517 2578,1 -8,8
5 153342 9499 1053,0 -9,8
6 323214 25239 27184 -1,2
4, KET LUAN

D3 khao sat dugc diéu kién t6i wu dé thuc hién phan (ng
mién dich huynh quang phan tich néng dé B-hCG: ti 1é pha
lodng dung dich Ab B-hCG-biotin 1:20, thoi gian 0 mau 20
phat, rira san pham 3 lan. Viéc danh gia do 1ap, dd nhay va
do déc hiéu cta phuong phap déu cho két qua tét, cho
thay kha ning ap dung phuong phap dé phan tich cac mau
thuc té. K&t luan nay ciing da dwoc khdng dinh voi két qua
phan tich ca&c mau mau cua thai phu trong giai doan thi
hai clia thai ki.

TAI LIEU THAM KHAO

[1]. Ibrahim A. Darwish, 2006. Immunoassay Methods and their Applications
in Pharmaceutical Analysis: Basic Methodology and Recent Advances. Int J Biomed
Sci. 2(3), 217-235.

[2]. W. Tian, L. Wang, H. Lei, Y. Sun Z. Xiao, 2018. Antibody production and
application for immunoassay development of environmental hormones: a review.
Chem. Biol. Technol. Agric. 5:5.

[3]. L. Mohammed, H. G. Gomaa, D. Ragab, J. Zhu, 2017. Magnetic
nanoparticles for environmental and biomedical applications: A review.
Particuology 30, 1-14.

[4]. S. Chaleawlert-umpon, N. Pimpha, 2012. Preparation of magnetic
polymer microspheres with reactive epoxide functional groups for direct
immobilization of antibody. Colloids and Surfaces A: Physicochemical and
Engineering Aspects 414, 66-74.

[5]. Emma Ericsson, 2013. Biosensor surface chemistry for oriented protein
immobilization and biochip patterning. Linkgping Studies in Science and
Technology Licentiate, Thesis No. 1573.

[6]. R. Hoermann, G. Spoettl, R. Moncayo, K. Mann, 1990. Evidence for the
Presence of Human Chorionic Gonadotropin (hCG) and Free B-Subunit of hCG in the
Human Pituitary. J Clin Endocrinol Metab 71, 179-186

S650.2019 e Tap chi KHOA HOC & CONG NGHE | 99





