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TOM TAT

Bénh viém gan B la bénh truyén nhiém phé bién trén thé giéi do virus viém gan B (Hepatitis B virus-
HBV). Virus HBV xim nhi&m € bao gan, lam tén thuong, géy xo hofic ung thu gan. Céc virus nay c6 the
duge phat hién nhanh bing nhléu kit dya theo nguyén tic ngung két hosic mién dich mau. Kit ngung két
hat latex dya vao protein tai t4 hop duge phat trién thanh cong dé phat hién cac khang thé khang HBcAg
¢6 mat trong huyét thanh cia ngudi. Khang nguyén tai t5 hop HBcAg duoc gén 1én bé mat hat latex bing
lién két cong hoa tri. Phan (mg ngung két gitta hat latex gin HBcAg trén b& mit vdi khang thé khéng
HBcAg trong huyét thanh cila thd duge chudn héa trude khi kiém tra kha ning ngung két voi cac miu
huyét thanh cia nguei, Hat latex géin véi 400 ug HBcAg 6 kha ning phat hién khang thé nhay hon khi
ghn voi HBeAg & lugng 100 pg va 200 pg va duge chon dé kiém tra cac mAu huyét thanh cia ngudi. Kit
ngung két hat latex c6 d6 nhay, dic hiéu, va dé chinh xac cao khi so sanh véi cac phuong phap thir nhanh
(phat hi¢n HBsAg) va ELISA (phat hi¢n khang thé khang HBcAg). Hat latex gin khang nguyén HBcAg
¢t thé bao quan & 4°C trong khoang 3 thang hodc hon ma khéng bi mét hoat tinh. Hon nita, kit ngung két
¢6 thé phét hién duoc bénh nhan nhidm virus HBV & giai doan min tinh véi thao tac thue hién don gian,

kinh t& va tiét kiém thei gian.

Tir khda: Hat latex, khing nguyén 14i 16 hop HBcAg, khing thé, kit ngung két hat latex

MO PAU

Viém gan virus 1a mot vdn dé quan trong trong
chuong trinh bao vé sirc khoe cong ddng toan clu.
Trong sb cac loai viém gan virus, viém gan B 1a ph
bién va nghiém trong hon cé, c6 thii gian 4 bénh 14u
dai. Thoi ky nay nguédi bénh thudmg khéng biét minh
bi nhiém virus va khi phat hién bénh thi 44 & gian
doan nguy hiém. Ty 18 tir vong c6 thé 1én téi 50% do
bénh rat d& bién chimg thanh ung thir va xo gan néu
khéng dwge phat hién kip thoi (Almeida e al., 1971;
Beasley, 1988).

Theo Edlich va Donato (2003), hién nay trén thé
gidi ¢6 khoang 350 triu ngudi bi mic bénh viém
gan B man tinh. Hang ndm, khoang mét tri¢u ngudi
ti vong do bj ung thu gan ¢ lién quan tryc tiép dén
nhiém HBV, dimg thir 3 sau ung thu da day va ung
thu phdi.

Viét Nam 1 quéc gia ¢6 sb trudmg hop nhidm
HBYV kha cao vdi ty 1€ mang HBsAg trung binh tir
10% dén 20%. Néu tinh chung ca nhimg ngudi mang
it nhit mot trong ba déu 4n HBsAg, anti-HBs va
anti-HBc thi ty 18 nhi€ém HBV 1én t&i 45% dén 70%,

ty 16 viém gan cp tinh do HBV chiém 37% dén
49%, ty 1§ xo gan do HBV chiém 47% dén 87% va
ty 1& ung thu do HBV 13 57% dén 80%. HBV duge
xem 12 tAc nhan hang diu gdy ung thu‘ nguyén phat &
ngudi (Bui Dai et al,, 2002).

bé ngan chiin sur 1dy lan cia bénh va cd cac bién
phdp didu trj kip thoi thi viéc chin doan nhanh va
chinh xdc viém gan B 1a rit cin thiét. Cac phuong
phép chin doin viém gan B chi yéu la phat hién
khang nguyén bé mit cta virus viém gan B (HBsAg)
bing ELISA va phat hién vat lidu di truyén (DNA)
clia virus bing phwong phap PCR. Tuy nhién, 4
chinh xac cia hai k¥ thudt trén khong cao do hai chi
thi HBsAg va DNA khéng phai luc nao cling tdn tai
trong huyét thanh. Trong khi d6, khang thé khang
HBcAg xuft hign tir rAt sém va ton tai khé &n dinh
gin nhu subt cujc doi ngudi bénh, Day r5 rang la
déu hi¢u chimng t6 sy khac biét gilta nhitng ngusi da
timg nhiém HBV v6i nhitng ngudi chua hé bj nhiém.
Viée lgi dung sy c6 mit cia khing thé khéng
HBcAg d chin do4n HBV 1 hoan toan cé co s& khi
két hop véi cic phuong phap da va dang sir dung s&
tao ra mdt phuong phéap cé d6 chinh x4c cao dé chin
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doan HBV, dic biét trong cac miu mau truyén v
nhimg ngudi hién mau (Hoofnagle ef al., 1973).

Bing cach sir dung HBcAg tai té hop tinh sach
bidu hién & E. coli, Nguyen Tién Minh va dong tAc
gia (2003), Pham Minh Tufn va ddng tac gia (2007)
da tao ra kit chin dodn HBV bing k¥ thust Western
blot va dot blot. Kit nay phin nio dép img nhu ciu
vé vige chdn dodn HBV, tuy nhién dua Western blot
vao chin doan dai tra tai cac benh w@n con mot sb
han ché do gia thanh cao, va tén nhiéu thei gian (cho
két qua trong vong 2 h), Dé c6 thé xac dinh nhanh
bgnh HBV véi thao tac don gian, dé sir dung, ching
t6i da tao ra kit phat hién khang thé khang HBcAg
trong huyét thanh bénh nhén bing k¥ thuit ngimg
két hat latex. Hat latex duge tao ra tir polystyrene
(PS), styrene viny! toluene, silica...cé kich thuée dao
dong tir 0,02 - 1000 pm (hup.//www.bangslabs.
com). Xét nghiém ngung két hat latex lin déu tién
dugce Singer va Plotz (1956) (ng 'dung thanh cong aé
chan doan viém khop. Tir d6 dén nay, hat latex da
dugc dng dung rong rai trong chén doan mi&n djch.
Béng cAch. gin khang nguyén 1én bé mit hat latex,
Sukone va Janya (2005), Yamamoto va dong tac gla
(2000); Xu va dong tac gia (2005) ciing d4 chén
doan dugc bénh sbt vang da (Leptosp1r051s), bénh
viém ndo Nhit Ban va bénh cam gia cam (HSN1).

&

Chu Hoang Ha ef al.
VAT LIEU VA PHUONG PHAP
Vit ligu

Huyet thanh cta ngudi do Vién Huyet hoc -
truyén mau Trung uong cung cp: 05 mau huyét
thanh duong tinh vdi kit thit phat hién sir cé mit cia
HBsAg va 05 miu huyet thanh khéng phat hién co
HBsAg. 20 mau huyét thanh duong tinh véi kit phat
hién sy ¢6 mdt anti-HBCAg cua hing B:o—Rad My,
thir bing phwong phap ELISA) va 20 mdu huyét
thanh 4m tinh vai kit nay.

Huyét thanh cia thoé tréc, sau gdy mién dich
véi HBcAg; va khang nguyén HBcAg tai t6 hop
tinh sach st dung trong cong trinh nay dugc
Nguyén Tién Minh va ddng tac gia (2003) nghién
ciru triede tai phong Vi sinh vét hoc phéan tir, Vién
Cong nghé sinh hoc, Vién Khoa hoc va Céng nghé
Viét Nam.

Phwong phap ngung két hat latex

Hat latex duge gan HBcAg sé& c6 khi ning
ngung két v&i khang thé khang HBcAg c6 mit trong
huyét thanh. Nguyén Iy ngung két dugc thé hién o
hinh 1 (Gella et al., 1991),

Khéng thé

{:} {:} TN

Hat latex gdn HBcAg & dang ty do

Hinh 1. Phan (rn
nguyen; J\

9 hgung két gitra hat latex dwec gén voi HBcAg va khéng the khang HBcAgQ. w=
khang thé dic hiéu v6i khang Nguyén we ;

Hat latex g&n HBcAg lién két v&i
khang thé tao hién teng nguwng két

. khang
: latex dug'c gén véi khang nguyan.

H
|
@ RN—C=N=-R, (lj H
—OH 4+ R=N=C=N—R, male = + NH;— R, m —
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Hat latex chira EDAC Chét trung gian Protein dich Protein d|ch duece gén

nhém COOH

Hinh 2. Quy trinh gén protein 1&n bé& mat hat latex.
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Gin protein 1én bé mit hat latex

Dé c6 thé gin protein vao hat latex (carboxyl),
trirde tién phai hoat hod cac nhom carboxyl (COOH)
trén b& mit hat voi carbodiimide (EDAC) hoa tan
trong nude. Carbodiimide phan i{mg vdi nhém
COOH @ tao ra hop chét trung gian (ester hoat
déng), chat nay s& twong tic véi cdc amine bfc 1
trong phén tr protein dich (Hinh 2).

Protein t4i t6 hop HBcAg vdi cac ham luong
100, 200 va 400 pg lan lugt dugc gan Ién 12,5 mg
hat latex ¢ kich thude 1,1 pm dé chon lwgng protein
t81 iru. Quy trinh chi tiét gin protein nghién ciru vao
hat dugc tién hanh theo huéng din di kém san phim
cua cong ty Bangslabs.

Chén doin HBV bing phin tng ngung két hat
latex

“Nhé 10 u! hat latex gan HBcAg Ién lam kinh
sach, sau d6 nhé 10 pul huyét thanh 4m tinh va duong
tinh bing kit ctia Bio-Rad (M§), khudy déu bing diu
tip. D& & nhiét d6 phong 5 - 10 phit, quan sat sy
ngung két.

Tuong tu, nho 10 pl hat latex gin HBcAg Ién
lam kinh sach sau dé nhd 10 pl huyét thanh am tinh
va duong tinh voi kit phét hién sy c6 mit cia
HBsAg, khudy déu bing diu tip. D& & nhiét do
phéng 5 - 10 phiit, quan sat sy ngung két.

Néu méu huyét thanh xét nghiém dwong tinh véi
HBYV, khang nguyén HBcAg tai t5 hop gin trén hat
latex s& phan {mg v6i khang thé khang HBcAg trong
huyét thanh. Phirc hop khang nguyén-hat latex-khéng
thé s& ngung két va ling xubng day lam kinh, sy
ngung két c6 thé d& dang quan sét bing mat thudmg va
dwoc chup 4nh dudi kinh hién vi. Nguwoc lai, néu miu
huyét thanh xét nghiém 4m tinh v6i HBV thi s& khong
xudt hién sur ling taa cia phirc hop.

KET QUA VA THAO LUAN

Chuiin héa lwgng khing nguyén gé'n 1én bé mit
hat latex

Qua trinh gan protein 1én bé mat hat latex phu
thude rit nhidu yéu té nhr dung dich dém, lugng va
tinh chét cia protein, pH...Trong 46, lugng protein
dong mot vai trd quan trong vi kha néng ngung két
chi c6 thé xay ra khi sé phan tir protein dwoc gin lén
bé& mat hat latex phai di 16n.

Theo tinh toan hién twong ngung két chi c6 thé

quan s&t bing mit thudng khi cé 100 d4m tda dugc
tao thanh, mdi ddm tia ¢é kich thudc 50 um va duge
tao thanh tir 10° hat latex; mdi hat latex can céd 10
lién két khang nguyen khang thé. Do d6, s6 phén tir
khang thé cdn c6 dé phét hién duogc bé’mg gphan ung
ngung két 1a khoang 100 x 10° x 10 = 10 phén tir.
Néu khdi lugng cia khang thé (IgG) 1a 150000 Da
thi lugng khang thé cin @& phat hién 12 15 picograms
(pttp.//www. bangslabs.com).

Dé ¢6 thé tim duge lugng khang nguyén thich
hop nhit, ching t6i tién hanh phan (ng gin khang
nguyén HBcAg 1én bé mijt hat latex 1in fugt voi 100,
200 va 400 pg. Hat latex sau khi da gi’m khéang
nguyén 1én bé mat duge trén véi khang huyét thanh
clia tho. Phan ung ngumg két x4y ra, tuy nhién mirc
d6 ngung két 1a khac nhau twong tng voi ndng do
khang nguyen Véi hat latex dugc gin 100 pg
HBcAg, rit kho quan sat thay su ngung két khang
nguyén khang thé b’ang mét thudmg, chi dudi kinh
hién vi 10 x 10 mai thdy hién tuong ngung két xay
ra rai ric (Hinh 3b). Hién tugng ngung két duge
quan s&t rit & rang bing mit thudmg khi trén hat
latex d3 gin 200 va 400 pg HBcAg vdéi khang huyét
thanh ciia thd (Hinh 3c, d) nhung khi gin 400 g
HBcAg Ién bé mit hat latex thi phan ing ngung két
xay ra rd rang, nhiéu nhit. Trong khi d6, hién trong
ngung két khong xudt hién khi tron hat latex dugc
gin HBcAg voi miu huyét thanh cda thé (Hinh 3a)
(mAu huyét thanh dugc 14y truée khi tiém HBeAg).

Nhur vy, muon c6 phan Ung ngung két quan sat
duoc bﬁng mét thuong thi hat latex phai dwoc gé’m
v&i sb khang nguyén du Ién. Khi hat latex duogc gﬁn
voi 400 pg khang nguyén HBcAg, ching t6i thdy
ring phéan mg ngung két xay ra nhanh va rat & rang.
Do d6, ddy 14 lugng khing nguyén thich hop dé gin
1én bé mit hat latex va st dung ching trong chén
doén bénh HBV & ngui.

So sidnh kit ngung két hat latex véi kit phat hién
HBsAg

Phan ‘mg ngung két dugc thyc hién gita hat
latex d3 gin khing nguyén HBcAg véi miu huyét
thanh &3 cho két qua dwong tinh khi phét hién
HBsAg. Hinh 4 cho thdy, ca 5 miu huyét thanh déu
c6 kha ning ngung két véi hat latex, chimg t6 bénh
nhan d3 xudt hién chi thi mién dich thir 2 1a khéng
thé khang HBcAg. Tuy nhién, mizc d6 ngung két &
cic mau huyét thanh ¢6 sy khac nhau (Hinh 4). Déi
voi cac miu huyét thanh & hinh 4a, 4b, 4d thi hién
tugng ngung két dugc tao thanh 1 rit rd rang nhung
chura bing so véi hién tuong ngung két giira hat latex
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voi miu huyét thanh cta tho. Déi véi miu huyét
thanh & hinh 4c, 4e hién tugng ngung két ciing xudt
hién nhimg yéu hon so véi 3 mau trén.

S& df ¢ su khdc nhau ndy 1a do qué trinh tién
trién bénh HBV & cAc bénh nhén 1a khac nhau, Hinh
5 cho nong d6 HBsAg xuft hién trong huyét thanh tir
thang thir 1 dén thang thir 4, trong d6 & thang thir 2
va 3 ndng d6 nay dat cuc dai. Bén canh d6, tir thing

Chu Hodng Ha et al.

thir 2 sau khi nhiém bénh néng d6 khéng thé khang
HBcAg trong huyét thanh bt dau ting va dat cuc dai
tir thang thir 3 (http://www.microbiologybytes.com/
virology/HBV.html). Khi ndng d6 HBsAg 1 cyc dai

trong huyét thanh thi ddng théi ciing xuft hién khang
thé khang HBcAg, tuy nhién lugng khang thé nay
chua dat dén diém cyc dai. Do d6, hign tuong ngung
két gitta khéng nguyén HBcAg va khang thé khang
HBcAg xay ra chura dat t&i didm cuc dai.

a b d

Hinh 3. Phan (rng ngung két gitra khang huyét thanh thd véi hat latex dwgc gin véi 100, 200 va 400 pg
HBcAg. Hinh anh dugc chyp trén kinh hien vi véi dd phong dai 10 x 10. a: Phan (bng &4m tinh; b, ¢, d: phan
(rng ngwng két giva khang thé cla thd voi hat latex dwoc gén 100, 200, 400 pg HBcAg.

a b c d

Hinh 4. Thir ngwng két giira huyét thanh duwong tinh vai kit thir phat hién HBsAg véi hat latex gan HBc. a-e:
cac mau huyét thanh dwong tinh véi kit thir HBsAg dwore trdn véi hat latex

e

cdc chl thi bidu hi¢n uhidm virut vitn gan B & thé cap tinh

[ TlsAg | | A HEs
l it P —]|
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Hinh 5. Thvi gian va mirc 35 xudt hién cac chi thi ¢lia virus viém gan B trong huyét thanh (http:/Awww.micro
biglogybytes.comiviroloqy/HBV.htm; Bii Pai et al., 2002)
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Khi trén hat latex da gin HBcAg voi mau huyét
thanh cho két qua am tinh véi kit thir phét hién
HBsAg, chung t6i thu dugc mdt miu cho két qua
ngung két rat rd rang trong khi cdc mAu con lai hoan
toan khong c6 hi¢n tugng ngung két xay ra. Didu nay
cho thdy, bénh nhén c¢é miu huyét thanh & hinh 6e
dang trong théi ky mén tinh do d6 vé&i kit thir phat
hién HBsAg khéng c6 tac dung vi trong thdi ky nay
HBsAg khéng c6 mit trong huyét thanh ma chi c6
khang thé khing HBcAg. Nhu viy, hat latex dugc

ghn HBcAg cho phép phat hién duge bénh nhifm
HBYV trong giai doan mén tinh v6i 6 nhay cao,

M&u huyét thanh & hinh 6¢ khi dugc thir bang kit
phat hi¢n HBsAg cho két qua 4m tinh nhyng khi thir
sir ¢6 mit ciia khéng thé khang HBcAg thi két qua
lai duong tinh. Do d¢, d& c6 thé sing Igc cac min
méu bj nhiém HBV thi cAn phét hién ddng thoi ca
hai chi thi HBsAg va khang thé khéng HBcAg. Co
nhu viy, mt ngén hang mau sach thye sy v6i bénh
HBV méi duge thiét 13p an toan.

Hinh 6. Hign twong ngwng két gitka huyét thanh am tinh v&i kit thir phat hign HBsAg véi hat latex gén HBcAg.
a-e: cac mau huyét thanh am tinh v&i bo kit thi phat hien HBsAg dugc trén voi hat latex.

So sanh kit ngung két hat latex véi kit phat hién
HBcAg ciia Bio-Rad

D§ nhay va do dic higu coa kit ngung két hat
latex ciing dugc xac dinh trong tr nhu d46i voi kit
dot blot (Pham Minh Tuén et al., 2007). Hai muoi
miu huyét thanh bénh nhin di duge xic dinh la
duong tinh va 4m tinh v&i khang thé khéng HBcAg
bing kit ciia Bio-Rad dugc sir dung dé kiém tra d6
nhdy va d dﬁc hidu caa kit ngung két hat latex.
Trong 56 20 mau huyet thanh bénh nhén 43 dugc xdc
dinh 13 dwong tinh véi kit Bio-Rad, bing kit ngung
két hat latex chi xac dinh duge chic chin 19 miu
dwong tinh. Myt miu khong thdy c6 hién tuong
ngung két rd rang (Bang 1). Nhu vy, c¢6 kha ning

k¥ thufit ELISA c6 dd nhay cao hon nén x4c dinh
dugc céc trudmg hgp duong tinh ma ky thugt kém
nhay hon nhir k¥ thuit ngung két hat latex khong
phat hién dugc. Nhu vy, véi 20 miu huyét thanh 43
dugc xac dinh 13 duong tinh véi kit ELISA cua Bio-
Rad thi kit ngung két hat latex c6 d§ nhay 1a 95%
(Bang 1).

Tuong ty, hai muroi miu huyét thanh da duoc
xac dinh 14 &m tinh v&i kit ELISA ctia Bio-Rad khi
xac dinh lai bing kit ngumg két hat latex ciia IBT thi
khdng phét hién duge truwong hop duong tinh nao
(Bang 1). Nhir vy, véi 20 mau huyét thanh d3 dugc
x4c dinh 14 4m tinh véi kit ELISA ciaa Bio-Rad thi
kit ngung két hat latex ¢6 do dic hidu 13 100%.

Bang 1. K&t qua chdn doan HBV béing kit cta Bio-Rad va bing hat latex gén HbcAg.

Mau 1 2 3 4 5 6 7 8 9

10

1 12 13 14 15 16 17 18 19 20

I+ + + + + + + + + o+

I+ + + x + + + + + 4+

+ 0+ o+ o+ o+ O+ o+ o+ o+ 4+

+ + o+ o+ 4+ o+ o+ o+ o+ 4+

Ghi chi: I: Kit clia Bio-Rad phét hign anti-HBcAg; II: Hat latex gén HBcAg dé& phat hién anti-HBcAg; +: Duong

tinh; x: Khdng xac dinh.
KET LUAN
Khéng nguyén HBcAg duge gin thanh cong lén

bé& mat hat latex c6 kich thude 1,1 pm. & lrgng t6i wru
14 400 pg. Ung dung thanh céng hat latex gin HBcAg

trong chin doan bénh HBV & ngudi v6i do dic higu
v& 46 nhay cao, thao tic rit don gidn, dé sir dyng.

Loi edm on: Cong frinh ndy dupc thyc hién voi sy
ho trg kinh phi cua dé tai mang md so QC.06.27,
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PHQGHN va dé tai cdp Vién Khoa hoc va Cong
nghé Viét Nam.
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DEVELOPMENT OF HBcAg COATED LATEX PARTICLE FOR DETECTION OF ANTI-
HBcAg ANTIBODY IN HBV INFECTED PATIENT’S SERUM

Chu Hoang Ha"*", Pham Minh Tuan®, Dong Van Quyen’, Phan Trong Hoang?, Le Tran Binh"?, Dinh

Duy Khang’

!College of Technology, Hanoi National University
*Institute of Biotechnology

SUMMARY

Hepatitis B is the most common serious liver infection in the world. It is caused by the hepatitis B

virus (HBV) that attacks liver cells and can lead to liver failure, cirrhosis or cancer of the liver. The virus
is detected by many rapid tests based on agglutination or immunochromatographic principles. A rapid
recombinant antigen-based latex agglutination test (LAT) has been developed successfully to detect
specific anti-HBc antibodies from human sera. The purified recombinant HBc antigen was attached to
carboxyl-modified microsphetes via covalent coupling. The agglutination between the recombinant HBc
antigen-coated latex beads and anti-rabbit serum was evaluated before these latex beads were tested with
human sera, Latex beads coated with 400 pg of the recombinant HB¢ antigen can detect antibodies more
sensitively than the 100 pg, 200 pg-coated latex beads. The new diagnosis test employing HBcAg coated
latex beads was sensitive, specific and accurate as compared to the standard lateral flow test and ELISA
test. The synthesized HBcAg coated latex beads are stable and could be stored at 4°C for more than three
months without loosing activity. Moreover, the recombinant HBc¢ antigen-coated latex beads could detect
specifically anti-HBc antibodies during chronic phase of the illness. The test is simple, inexpensive, and
less time-consuming in the management of a large number of patients.
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