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NGHIEN CUU CO PINH KHANG THE HCG TREN PE POLYSTYRENE
SU DUNG TRONG PHAN TiCH BETA-HCG
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TOM TAT

Phén tich nong d6 beta-hCG c6 ¥ nghia quan trong trong chian doan va sang loc so sinh. Trong
nghién ctru nay chung toi ti wu hoa cac diéu kién dinh khang thé hCG 1én dé polystyrene (PS)
bang phuong phéap hap phu dé sir dung phan tich beta-hCG bang k¥ thuat mién dich huynh quang.
Str dung két hop khang thé hCG danh dau v6i Eu(IIl) va dung dich ting cuong tin hi¢u huynh
quang ching t6i da lya chon dwoc diéu kién hap phu t6i wu 1a ndng do dung dich 1a 2,5ug/L, thoi
gian hap phu 1a 24 gio. Hoat tinh cua khang thé hCG cb dinh trén dé PS thay d6i khong dang ké
khi Iuu giit & 4°C trong 3 tuén. Quy trinh phan tich sir dung dé PS ¢6 dinh hCG c6 d6 chon loc dic
hiéu véi beta-hCG, cd dd 1éch trung binh -2,1% so véi Kit phan tich chuén, ¢ gidi han phat hién
(LOD) va giéi han phan tich (LOQ) lan luot 1 11,9 va 17,9 ng/ml. Két qua nay cho phép sir dung
quy trinh phén tich tu xay dung dya trén dé PS ¢ dinh hCG dé phan tich beta-hCG véi d6 chinh
xac cao, chi phi thip véi cong nghé hoan toan chu dong.

Tir khéa: Phan tich, beta-hCG, ¢ dinh khdng thé, mién dich hupnh quang, hdp phu.
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ABSTRACT

Measurements of beta form of human chorionic gonadotropin (hCG) provide important
information in a variety of clinical situations and prenatal screening. In this study, we optimized
conditions to absorb hCG antibody onto polystyrene (PS) substrates for immunofluorescence
analysis of hCG. The conditions were monitored by evaluating the photoluminescent (PL)
intensity obtained upon using Eu(lll) labelled hCG antibody and PL enhancement solution. The
optimized concentration of hCG antibody in the absorbent solution was found to be 2.5ug/L and
the absorption time was 24 hours. The reactivity of the absorbed hCG antibody decreased
negligibly after three weeks of storing at 4°C. The immunofluorescence procedure based on the
hCG/PS substrates was highly selective to beta-hCG, giving good analytical results when
compared with standard Kit. Lower limit of detection (LOD) and lower limit of quantification
(LOQ) of the analytical procedure were estimated to be 11.9 and 17.9 ng/ml, respectively. The
results demonstrated in this paper provide a cost-effective and precise method for quantification of
beta-hCG based on hCG antibody absorbed on PS substrates.
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1. Gi6i thiéu

hCG (human chorionic gonadotropin) la
sialoglycoprotein véi trong lugng phén tir
khoang 46.000 dalton, gdbm hai tiéu don vi 1a
Alpha (a) va Beta (B). a-hCG la mét
glycopeptide c¢6 92 amino acid c6 trinh tu
trung véi cac kich thich t& tuyén yén
glycoprotein, luteinizing, kich thich t6 nang
tring va kich thich t5 hormone tuyén giap [1].
B-hCG c6 145 amino acid co6 trinh ty déc
trung chi tim thdy & hCG [2]. hCG sinh ra tir
trophoblast, 1a hormone mang thai quan trong
gitip qua trinh dung nap thai nhi thanh céng
bang cach tang cuong Tregs (T regulatory cell
recruitment) dén bé mit phan cach giira bai
thai va ba me [3]. Ngoai ra, hCG con tac dong
dén nhiéu loai t& bao lién quan dén qua trinh
mang thai nhu: giam sy sinh s6i va chirc nang
khang nguyén cua t& bao tua (dendric cells),
giam hoat tinh cua té bao NK giy doc mau
ngoai vi, ting cuong su sinh soi cia t& bao
NK san xudt cytokine tir cung va té bao ndi
mac [4].

Viéc phan tich nong d6 hCG trong huyét
thanh cling nhu trong nudc tiéu cung cip
thong tin quan trong cho nhiéu trudong hop
chuan doan nhu sang loc va theo ddi thai, rbi
loan thai ky, sang loc trudc sinh va ung thu
phu khoa [5]. Tuy nhién, xudt phat tir sy
chuyén héa phirc tap, hCG c6 thé ton tai trong
huyét thanh & nhiéu dang cdu trac khac nhau
[6] 1am cho viéc phan tich néng d6 hCG véi
dd chinh xéc cao, trong khoang nong do rong,
van dang 1a van dé duoc quan tdm cai tién
[7,8]. Phuong phap mién dich huynh quang
dugc sir dung kha phd bién dé phan tich hCG
do ¢6 nhiéu wu diém nhu thoi gian phén tich
ngdn, khoang phan tich rong, cudng do tin
hiéu 16n, tin hiéu it bi nhiéu bdi su phat xa
ctia nén [9]. Trong phuong phap nay, khang
thé hCG dugc ¢ dinh trén bé mit dé trong
khi phan con lai cua cip khang thé hCG dugc
danh déu voi chat huynh quang. C6 dinh
khéng thé hCG 1én bé mit dé bang hip phu
vat ly dam bao dugc do chon loc cao theo co

ché mién dich do hoat tinh ctia hCG duoc duy
tri nhu trang thai ty do trong pha long. Tuy
vdy, qua trinh hap phu vat Iy cia hCG hay cac
protein noéi chung trén bé mat dé cimg nhu
polystyrene (PS) phu thudc vao nhiéu yéu t6
thuc nghiém nhu do phéan cuc va dién tich bé
mat PS, su hép phu canh tranh, nf”)ng do, nhiét
do6 va thoi gian [10].

Trong bai bdo nay, ching toi nghién ciru tdi
wu hoéa phuong phép ¢é dinh khang thé hCG
trén dé polystyrene (PS) dé phéan tich hCG
bang ky thuat mién dich huynh quang.

2. Thuc nghiém

2.1. Nguyén vt liéu

Pia 96 giéng polystyrene (PS) tiéu chuén,
PBS (phosphate buffer saline), sodium azide
(NaN3), BSA (Bovine Serum Albumin),
khang thé (antibody) va khang nguyén
(antigen) hCG dugc mua tor Thermofisher.
Dung dich déanh diu khang thé hCG c6 chua
300 nmol phitc chat cua  1-(4-
isothiocyanatobenzyl) diethylenetriamine-
N,N,N',N”,N"-pentaacetic acid (DTTA) va
Eu(l11); DELFIA® Enhancement Solution c6
chira phéi te  2-naphthoyltriluoroacetone
(NTA), chit hd trg phén 1ap trlotylphosphlne
oxide (TOPO), chét hoat dong bé mit Triton
X-100 va acetic acid dé tao méi truong acid
(pH= 3,2) dugc mua tur PerkinElmer.

2.2. Co dinh hCG Ién trén bé mdt PS

Pha loang dung dich hCG géc, co néng do
gbc 14 4750 pg/mL, bang hdn hop dung dich
gf”)m dung dich d&m PBS n@)ng do 0,01M va
NaN; nong do 5% véi ty 1 thé tich 90:1 dé
thu duoc cac dung dich hCG c6 ndng do khac
nhau. Liy 0,2 ml dung dich nay cho vao 1
giéng PS va i & 20°C trong 20h trudc khi rira
hai 1an voi dung dich PBS 0.01M dé loai bo
hCG bam dinh kém trén bé mit. Sau d6 thém
0.3 ml dung dich BSA 1% pha trong dém
PBS 0,01M va 1 tiép 2h & 4°C dé ghim hCG
trén bé mat PS.

2.3. Ddnh diu khéng thé hCG véi Eu (I1I)
Pha lodng dung dich khang thé hCG gbc bang
dém carbonate (pH= 9,5) dé thu duoc dung
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dich c6 nong d6 4 mg/ml. Liy 250 pL dung
dich hCG nay cho vao 1 vial chita dung dich
danh diu Eu-DTAA va u ¢ 4°C qua dém.
Lam sach hCG da danh dau voi Eu (ky hiéu
hCG-DTAA-Eu) khoi phitc Eu-DTAA bang
phuong phdp loc gel st dung cot Superdex
200 (Pharmacia) voi pha dong la dung dich
dém Tris-HCI (pH= 7,8) c6 chtra 0,9% NaCl
va 0,05% NaNs;. Qua trinh danh dau hCG
duoc biéu dién nhu sau:

NH, Ncs—@—\ ,—C00"
N
+ [

,—CO00O" >
[N Eu —Eu

2.4. Xdy dung dwong chuin

Pha cac dung dich khang nguyén hCG co
nong do 1a: 10,6; 106; 1030; 5180 va 10100
ng/ml tir dung dich gbc ban dau bang dém
PBS 0,01M. Thém lan luot 25 ul dung dich
khang nguyén hCG va 0,2 ml dém PBS 0,01
M vio giéng PS di cb dinh khang thé hCG rdi
tién hanh U trong 1h ¢ 25°C. Rira giéng véi
dung dich PBS 0,01M dé loai bo khang
nguyén hCG chua phan tng voi khang thé
hCG c¢b dinh. Thém vao mdi giéng 200 pl
dung dich hCG-DTTA-Eu nong d¢ 0,4 png/ml
r0i i miu trong 30 phut ¢ nhiét d6 phong két
hop véi lic nhe. Rira sach giéng v6i dung
dich PBS 0,01M dé loai bé6 hCG-DTTA-Eu
khong phan tmg. Sau do, thém 200 pl dung
dich tang cuong tin hiéu huynh quang (dung
dich chira phdi tir NTA, xem phan 2,1 & trén)
va lic nhe trong 5 phiit. Qua trinh nay tao
thanh phtc chat méi cia Eu voi NTA va
TOPO nhu sau:

NH, Ncs@ ,—Coo
N
+ [
N

—COo0 —

[N —Coo
\—coo

Do cip khang thé hCG (mét c6 dinh trén dé
PS va mot danh diu voi Eu) lién két kiéu
“banh kep” voi khang nguyén hCG nén nong
do cua khang nguyén hCG s& bang ndng do

ctia phitc (NTA)s-Eu-(TOPO),. Pudng chuin
dugc xdy dung duya trén néng do chuan cua
khang nguyén hCG ban dau va cuong do
huynh quang cua phirc (NTA)z-Eu-(TOPO);
thu dugc & budc song 615 nm, khi kich thich
6 340 nm.

3.5. Phwong phdp nghién ciru

Cudng do tin hi€u huynh quang dugc do trén
may huynh quang Victor2 Fluorometer
(PerkinElmer). Phuong trinh duong chuan sy
phu thudc cia cuong d6 huynh quang vao
néng d6 khang nguyén hCG xay dung dya
trén data fitting trén phan mém Origin 8 Pro.
3. Két qua va thao luin

Phan tich hCG bang k¥ thuat mién dich huynh
quang dugc vén tit trén so d6 hinh 1. Ban dau
khang thé hCG duoc cb dinh trén bé mat dé
PS bang phuong phap hap phu vat 1y. Thoi
gian U va nong d6 hCG ban dau quyét dinh
dén chat lugng cia don 16p hCG trén bé mat
PS. Khi cho mau khiang nguyén hCG cin
phan tich va hCG-DTTA-Eu vao giéng chira
khang thé hCG c¢6 dinh trén bé mat PS, qua
trinh bét cap theo co ché “banh kep” xay ra
dac hiéu véi khang nguyén hCG [11]. Do @6,
noéng do khang nguyén hCG can phan tich ty
16 v&i mat d6 Eu®* ¢ trén bé miit. Tuy nhién,
do cuong d6 huynh quang cua phirc chét gitra
Eu®* va DTTA kha thip nén can sir dung
dung dich tang cuong do huynh quang [12].
Co ché hoa hoc cuia qua trinh nay 14 phan tmg
trao d6i phdi tir tr DTTA sang NTA & pH
acid (xem phan Gng phan 2.4). Ngoai ra,
TOPO vira 1a phéi tir trong hd vira lam cho
phitc chat trd nén ki nudc, ngin can anh
huong dap tat huynh quang ciia cac phan tir
nude véi Eu®* [13]. Chat hoat dong bé mat X-
100 gitip cho phirc NTA-Eu-TOPO phén tan
tt trong nude. Do phan tng trao d6i phdi tir
xay ra hoan toan, nén dua vao cuong do
huynh quang cua phttc NTA-Eu-TOPO ¢ 615
nm, thu dugc khi kich thich & 340 nm, ¢6 thé
phan tich dugc ndng do cua khang nguyén
hCG ban dau.
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Hinh 1. So @6 quy trinh phdn tich nong dé khdang nguyén hCG bang phwong phdp mién dich hupnh quang
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Hinh 2. Avngh huong cua cuong do huynh quang theo né‘{zg do khang nguyén hCG ¢ cac diéu kiénrcér dinh
khang the hCG khdc nhau: a) thoi gian i mau va b) nong do khang thé hCG trong dung dich hap phu.
Nong do khang the hCG trong a) la 2,50 ug/ml; thoi gian u mau trong b) la 24h

Dé tim diéu kién tdi wu cho qua trinh ¢b dinh
khang thé hCG trén bé mit giéng PS, ching
t6i thay d6i nong do hCG trong dung dich hap
phu ban dau va thay d6i thoi gian luu rdi tién
hanh do huynh quang v&i cac ndng d6 khang
nguyén hCG chuan. Hinh 2 14 két qua sy phu
thuoc cia cudng d6 huynh quang theo ndng
d6 khang nguyén hCG & cac diéu kién cb dinh
khang thé hCG khac nhau. Cé thé thdy trén
hinh 2a, & thoi gian @ ngén, nhu 2h, cudng do
huynh quang khong bién ddi tuyén tinh theo
nong do cua khang nguyén hCG. Piéu nay la
do mat do khang thé hCG cb dinh trén dé PS
khong 6n dinh tir mau nay sang mau khac &
thoi gian 0 ngan. Khi ting thoi gian 0 mau,
mat do khang thé hCG c6 dinh duoc trén bé
mit PS ting dan, thé hién boi cudng d6 huynh
quang tang, va dat gia tri bdo hoa sau thoi
gian 20h. Do d6, chung t6i lya chon thoi gian
U miu 14 24h cho tit ca cac thi nghiém tiép

theo. Hinh 2b thé hién su phu thudc cua
cuong dd huynh quang theo ndng d6 khang
nguyén hCG khi thay d6i nong d6 ciia khang
thé hCG trong dung dich hép phu va giit
nguyén thoi gian 0 mau 1a 24h. C6 thé thiy
rang, & tat ca cic nong do khang thé hCG
khao sat, cuong do huynh quang ting tuyén
tinh theo dong do khang nguyén hCG. Két
qua nay phu hop véi két luan vé sy hap phu
bdo hoa cia khang thé hCG trén bé mat PS &
thoi gian 24h trén hinh 2a. Cuong d6 huynh
quang dat cuc dai trén khoang ndng d6 khang
nguyén hCG khao sat khi nong d6 khang thé
trong dung dich hip phu 1a 2,50 pg/ml. C6 thé
& ndng do hCG cao hon di dan t6i sy hip phu
da 16p xép chong 1én nhau lam giam mat d6 cua
cac vi tri hoat dong, vi tri s€ bét cap voi khang
nguyén hCG, trén bé mit. Tir két qua hinh 2b,
chiing t6i di dén két luan nong do hap phuy tdi
vu ciia khang thé hCG 13 2,50 pg/ml.
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H[nh 3. a) Anh hwéng ciia thoi gian heu dén cwong dg huynh quang do trén n,1d~u khang nguyén hCG
chuan. b) Cuong do huynh quang khi thuc hién quy trinh phan tich trén mau trang (blank) va trén mot so
loai protein khac nhau nhw PAPP-A, AFP, va p-hCG tu do

Dé danh gia d6 bén cua 16p khang thé hCG ¢
dinh trén bé mat PS, chung t6i lvu miu & 4°C
trong tui nilon kin. Sau cac khoang thoi gian
luu khac nhau, ¢ PS c6 hCG cé dinh duoge st
dung dé tién hanh do cuong d6 huynh quang
v6i mau khang nguyén hCG chuin c6 ndng
d6 1030 ng/ml. Két qua do cuong do huynh
quang trén 10 dé PS khac nhau dugc trinh bay
trén hinh 3a. Co thé thiy, cuong d6 huynh
quang trung binh giam dan, giam khoang 5%
sau 3 tuan luu gitr. Gia tri nay tuong dwong
véi d6 1é€ch cua cuong do huynh quang trong
cung mot thoi gian luu ching to hoat tinh cia
khang thé hCG dugc duy tri kha tot trén dé
PS khi luu gitr & 4°C trong tGi nilon kin.

Pé danh gia do dic hiéu cua phwong phap
phan tich dua vao dé PS gan khang thé hCG,
chung t6i tién hanh phép phén tich 1ap lai st
dung mot sd loai protein khic nhau nhu
PAPP-A, AFP va B-hCG ty do dé thay thé
khang nguyén hCG. Cudng do huynh quang
duoc so sanh trén hinh 3b trong so sanh véi
mau trang (blank). Két qua cho thiy, cudng
d6 huynh quang thu dugc khi phan tich cac
mau protein chi tvong duong véi mau tring,
hay tuong duong véi 1% cuong do tin hiéu
thu dugc khi phan tich hCG (xem hinh 3a).
Diéu nay chimg té6 khang thé hCG cb dinh
trén dé PS bat cip dic hiéu v6i khang
nguyén hCG.
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Hinh 4. Puong chudn sw phy thugc cia cwong do
huynh quang vao nong do hCG.

Hinh 4 trinh bay cuong do huynh quang theo

ndéng d6 hCG va dudng chudn. Phuong trinh

duong chudn dugce xac dinh bang phuong phap

t6i uru hoa cudng do tin hiéu huynh quang ()

theo néng do (X ) theo phuong trinh:

y=Yo—Ae

trong do Y, la cuong do huynh quang cuc
dai; t 1a ndng do phan rd va Ala thira sb
trudc ham mii. Céac gid tri nay dugc xac dinh
bang data fitting co trong phin mém
OriginPro 8 SR4. Bé danh gia dé tin cdy cua
phuong phép, ching t6i di tién hanh phan
tich ngéu nhién cic miu hCG va so sanh dbi
ching v6i két qua dugce phéan tich theo quy
trinh chuin; két qua dugc téng hop trong
bang 1. Co thé thiy rang két qua phan tich
khang nguyén hCG bang phuong phép xay
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dung trong nghién ciru c6 do tin cdy kha tdt, vi sai 1éch trung binh so voi phuong phap phén tich
chuan khoang -2,1%. Str dung s6 liéu vé tin hiéu huynh quang xac dinh trén mau trang (hinh 4b)
va phuong trinh dudng chuan (hinh 5) gia tri gidi han phat hién (LOD) va gidi han phan tich dinh
luong (LOQ) dugc xac dinh theo tai lidu [14 ] twong tmg 1a 11,9 ng/ml va 17,9 ng/ml. Két qua
nay t6t hon so v&i phuong phép phan tich mién dich huynh quang sir dung hat nano tir trong
nghién ctru [15].

Bang 1. So sanh két quda phan tich hCG mau thuc

Miu TN bC % Miu TN bPC %
(ng/ml)  (ng/ml)  sai khac (ng/ml)  (ng/ml) sai Khac

HN01250419 810 870 -6,9 ND01270419 2437 2660 -8,4
HN02250419 4460 4473 -0,3 HN02270419 1787 1899 -5,9
HN03250419 1957 2107 -7,1 HN01050519 2513 2613 -3,8
HD04250419 510 477 7,0 HP02050519 2847 2633 8,1
HN05250419 4697 4400 6,7 HB03050519 1153 1192 -3,3
HN06250419 1220 1300 -6,2 HN01110519 803 790 1,7
HY01260419 1767 1907 -7,3 HN02110519 3207 3346 -4,2
HN02260419 1463 1600 -8,5 HN02110519 3475 3450 0,7
HN03260419 2380 2443 -2,6 HN03110519 2850 2787 2,3
VP04260419 1487 1457 2,1 HN04110519 1773 1847 -4,0

TN: Két qua phan tich hCG theo quy trinh thuc nghiém s dung dé PS c6 dinh khang thé hCG; DC: Két

qua phan tich hCG st dung KIT phan tich chuan.
4. Két luan

Trong bai bao nay, chung tdi da nghién ctu
t6i wu hoa diéu kién c¢b dinh khang thé hCG
1én bé mat dé PS dé sir dung cho phan tich
hCG theo co ché mién dich huynh quang.
Diéu kién xac dinh duoc 1a nong do dung dich
hap phu 1a 2,5ug/L, thoi gian hip phu 1a 24
gio. hCG van giit dugc hoat tinh trén dé PS
trong khoang thoi gian tir 1 dén 3 tun khi
dugc boc kin va luu gitt & 4°C. Quy trinh
phan tich mién dich huynh quang sir dung dé
PS gén khang thé hCG c6 dd chon loc dic
hiéu v6i khang nguyén hCG; c6 gidi han phat
hién va gioi han phan tich . Két qua phan
tich hCG trén mau thuc té cho do sai léch
trung binh -2,1% so véi quy trinh chuan.

Lo&i cam on

Nghién ctru ndy dugc tai trg tir ngudn kinh
phi dé tai cap BO, kinh phi KHCN cua
Truong DHSP Ha Noi 2 cho dé tai ma sb:
B.2018-SP2-13. Cam on cdng ty
ChemedicVN da tai tro chi phi phan tich cac
mau hCG dbi sanh.
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