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Abstract. Mongolia has the highest liver cancer incidence in the world, primarily attributed to hepatitis virus
infections and the prevalence of liver diseases. The predominant focus in existing studies involved the detection of virus
infections, and immunization against HBV, with HBsAg serving as a primary marker. In this study, blood donation
samples were evaluated, which were positive for HBV and negative for HCV, HAV, HIV, and syphilis by ELISA test at
the National Center for Transfusion Medicine (NCTM) of Mongolia. Furthermore, titer determination was performed
by reverse passive hemagglutination (PHA) assay, and the antigen serotype was identified on an isolated HBsAg. Our
result showed that, among 83 HBV-positive blood plasmas, 10 exhibited a high HBsAg titer, and the serotypes ayr and
ayw were identified. The samples were categorized into groups A and B, and to analyze HBsAg reliability, the prototype
models were assembled using HBsAg isolated from the high antigen yield group (A). As a result, the prototype models
were stable in 3 months, but the sensitivity and specificity of the antigen were weaker compared to its standard.
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Introduction

Mongolia is considered a region with a high
endemicity of viral hepatitis. According to Global
Burden of Disease data from 2020, Mongolia has the
highest estimated incidence rate of hepatocellular
carcinoma (85.6/100 000) [1]. This elevated incidence is
attributed to hepatitis B virus (HBV) (34%), hepatitis C
virus (HCV) (46%), and co-infections of HBV and HCV
(14%) [2].

HBYV infection can lead to both acute (short-term,
severe) and chronic (long-term) hepatitis in humans [3].
The virus is transmitted through infected blood, body
fluids, medical needles, and from mother to child during
pregnancy or birth [4]. HBV-infected individuals often
remain asymptomatic until the virus progresses to acute
hepatitis, liver cirrhosis, or hepatocellular carcinoma,
presenting a significant global health concern [5].

HBV is a DNA virus,
Hepadnaviridae family [6]. It contains 3 primary

classified within the

structural immunogenic antigens: the surface antigen

(HBsAg), core antigen (HBcAg), and e antigen (HBeAg)
[7]. It is known that HBV is classified into 4 major
subtypes (serotypes) based on antigenic epitopes present
on its envelope proteins: adr, adw, ayw, and ayr, [8]
and comprises 10 major genotypes (A to J) that exhibit
nucleotide differences of more than 8% across full-length
genotypes [9] (Table 1). These genotypes and serotypes
demonstrate a geographic correlation [9], which is a
significant consideration in predicting actions associated
with chronic HBV infection [10].

The diagnosis of HBV infection is based on the
detection of these antigens or the -corresponding
antibodies produced during and after infection. Among
these, HBsAg plays a pivotal role in both screening and
detecting HBV infection [11]. Mostly, HBV tests operate
by identifying the presence of HBsAg in the blood
plasma using its corresponding antibody (anti-HBs)
kit. These commercial anti-HBs diagnostics are mainly
manufactured through immunization processes in test
animals using S antigens [12] derived either through
recombinant technology or from infected plasma [13].
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Table 1. Distribution of HBV genotypes and serotypes.

Genotypes | Sero- Geographic location
types
A adw Africa, India, Europe, North
America
B adw, China, Japan, Southeast
ayw Asia, Alaska, Canada,
Greenland
C adw, Taiwan, China, Korea,
ayr, adr | Southeast Asia, Australia
D ayw Africa, Europe,
Mediterranean countries,
India, Indonesia
E ayw Restricted to West Africa

As reported by the NCTM, in 2021, out of 36
888 volunteer blood donors, 3.2% were rejected for
transfusion due to transfusion-transmitted infections,
with the majority being HBV positives [14]. Therefore,
an HBV diagnostic test could be developed based on
HBsAg antigen isolated from HBV-positive, rejected
donor blood.

In our study, the S antigen of HBV was purified from
the plasma of 83 first-time blood donors who tested
positive for HBsAg, and its serotype was identified. The
present work may serve as the initial step in our future
endeavors to develop in-house diagnostic tools for
detecting HBV infection in human blood plasma.

Materials and methods

In this study, plasma from 83 blood donors, who
were positive for HBV and negative for HCV, hepatitis
A virus, human immunodeficiency virus, and syphilis by
ELISA, were used.

Determination of HBsAg titer: To determine antigen
titers, all plasma samples were serially diluted, and a
reverse passive hemagglutination (PHA) assay was
performed with anti-HBs (Ht. 0.9%) sensitized red blood
cells (RBCs). The antigen titer of each plasma sample
was determined by the precipitation of red blood cells
in test plates.

Purification of HBsAg: The selected blood plasma
was subjected to precipitation using PEG6000. Hence,
tubular and spherical particles of HBsAg were isolated by
density gradient ultracentrifugation with KBr and 15%,
35%, 50% sucrose solutions, followed by purification
through dialysis. Antigen purity was analyzed using
high-performance liquid chromatography (HPLC) with
a TSK gel G4000 column [15], and the concentration
was measured at OD280 nm with a spectrophotometer.
The identification of the antigen serotype was conducted

following the protocol of the Institute of Immunology of
Japan [16].

Determination of sensitivity, specificity, and stability
of HBsAg: To elucidate the characteristics of purified
antigens, prototype models were assembled using red
blood cells sensitized with 50 pg/ml and 100 pg/ml
antigens of spherical and tubular particles, employing
glutaraldehyde and tannic acid solutions (Fig. 1).
Sensitivity and specificity analysis were conducted to
determine antibody titers against the prototype models
using the PHA assay. For specificity analysis, 10 anti-
HBs positive and 10 negative samples were used to
compare the prototype model with the standard antigen
(product of the Institute of Immunology).

The stability of the antigens was assessed by
determining their antibody-binding ability at 1 and 3
months after the assembly of the prototype models.

Tanned red blood cell

Sensitized red blood cell

Tubular particle A

Spherical particle A

Fig. 1. Prototype model. Tanned red blood cell was sensitized

with spherical and tubular HBsAg group A.

Results

In order to obtain plasma containing a high antigen
level through reverse PHA, blood plasmas were diluted
by 214, 215, 216 and 27 folds. Reverse PHA reactions
occurred in 4 samples at 2'¢ dilutions, and 6 samples at
215 dilutions. Based on their antigen titer, samples were
divided into A and B groups (Table 2).

A total of 700 ml plasma from group A and 900 ml
plasma from group B were concentrated to 140 ml and
180 ml respectively. Tubular and spherical particles
of HBsAg were then purified through density gradient
ultracentrifugation, resulting in 31.5 mg and 3.8 mg after
concentrating plasma from group A and B, respectively.
determined,

The antigen yield was resulting in

Table 2. Identification of HBsAg yield and serotypes

Serotype
Group HBsAg titer ~ Antigen yield, mg/L Spherical Tubular
A 216 or higher 45 ayw  ayr, ayw
B 9159158 4 ayw
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yields of 45 mg/L for group A and 4 mg/L for group B, as
presented in Table 2. In HPLC chromatograms, the first
peaks (retention time of 11-13 min) and the third peaks
(retention time of 13-17 min) indicate the aggregated
HBsAg particles and multimeric HBsAg particles,
respectively. The smaller peaks in the chromatogram
(retention time of 27 min) represent the monomeric
HBsAg particles (Fig. 2) [17]. Subsequently, HBsAg
serotypes were identified in each group.

As a result, ayr and ayw serotypes were identified in
tubular and spherical particles of group A, as well as both
particles of group B (Table 2).

The sensitivity analysis of prototype models
demonstrated that the antibody titer ranged between 2°
and 23 in 50 ug/ml, whereas it remained at 2° in the
100 pg/ml prototype model with tubular A (Fig. 3).
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Fig. 2. HPLC chromatograms of the isolated HBsAg. A)
Tubular HBsAg of group A. B) Spherical HBsAg of Group A
C) Tubular HBsAg of Group B. D) Spherical HBsAg of Group

B. Flow rate was 0.6 ml/min.
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Fig. 3. Antibody titers against prototype model of HBsAg. Red

arrows and boxes indicate antibody titer.

Moreover, a prototype model with spherical A showed
the same antibody titer for each concentration (Table 3).

Table 3. Evaluation of the prototype model through antibody

titer analysis.

Prototype model S?(l)sglgz:; conc;egar:;l/or;nl Value

Tubular A 253 250 Low

Spherical A 250 250 Low
Standard 2%3 or higher

In the stability test for prototype models, no
differences were observed in antibody titers against
prototype models after 1 and 3 months (Fig. 4), indicating
the stability of isolated HBsAg for at least 3 months.

245

50 pg/ml 100 pg/ml 50 pg/ml 100 pg/ml

255
after 1 month
=
g ®  after 3 months
=]
g
22
z I

Tubular A Spherical A

Fig. 4. Results of the stability analysis for prototype models
of HBsAg were carried out after one and three months by

determining antibody titers of assembling prototype models.

Furthermore, PHA analysis was performed to
determine the specificity of the prototype model with
tubular A compared to the standard antigen, using 10
anti-HBs positive and 10 negative samples. Among the
anti-HBs positives, the average antibody titer against
the prototype model with tubular A was 2%!, while the
average antibody titer against the standard antigen was
2%3. A correlation diagram demonstrates the comparison
of antibody titers of the standard antigen and the
prototype model with tubular A in 10 anti-HBs positive
samples (Fig. 5).

In the prototype model, one sample exhibited a
higher antibody titer with tubular A compared to the
standard antigen, while two samples demonstrated
identical antibody titers in prototype models with
tubular and standard antigens. Conversely, in 7 samples
the standard antigen yielded a higher antibody titer
compared to the prototype model with tubular A. For
the 10 anti-HBs negative samples, no antibody titer was
detected in either the prototype model with tubular A or
the standard antigen.
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Fig. 5. The specificity for prototype models of HBsAg was
conducted by comparison with the standard antigen. Gray
diagonals represent equal titers of antibody to standard antigen

and prototype models with tubular A.

Discussion

HBsAg is comparatively more abundant in infected
individuals than other HBV antigens [18]. Therefore, in
the present study, the blood plasma with a high HBsAg
titer from HBV-positive individuals who wanted to
be blood donors was used to isolate and characterize
the S antigen. Our previous study indicated predicted
correlations between virus genotype and liver cancer [19],
with adw and adr serotypes being the most prevalent in
HBsAg-positives [20]. In the present research, serotypes
ayr and ayw were identified in samples with high HBsAg
titers. Serotype ayr occurred widely in the HBV genotype
C group [21]. It is estimated that 98.7% of HBV-infected
Mongolian patterns belong to genotype D, while the
remaining exhibit genotype A and recombinant genotype
C/D [22], [19].

Finally, we assembled the prototype model with
tubular particles, which remained stable for up to 3
months. However, its specificity and sensitivity were
lower than standard antigens. This might be attributed
to the presence of serotypes (ayr, ayw) that were not
identified previously.

Conclusion

In our study, both spherical and tubular particles
of HBsAg were isolated from the blood plasma of 83

individuals who wanted to be blood donors. Following
purification, their specificity, sensitivity, as well as
stability were identified. Notably, for selected groups A
and B with high antigen titer, there was an 11.25-fold
difference in antigen yield, emphasizing the efficacy of
using samples with the antigen detected at a 2'¢ dilution.

The specificity and sensitivity of the isolated HBsAg
were lower than the standard antigen, which might
be attributed to differences in serotypes, despite its
stability being satisfactory. Therefore, to re-establish
the specificity and sensitivity of isolated HBsAg, a more
detailed analysis of using specific antibodies against
those serotypes within the Mongolian HBV-infected
population may be necessary.
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Xenarutuiitn B Bupyc (HBV)-niin xanaBapraii xyHuii mycnaac HBsAg siiran,
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XypaaHryH. MoHron yichlH XYH aMblH JyHJaX XENaTUTUHH BUPYCHIH Xaiasap OOJNOH BUPYCHIH LIANTraaHt
9NI3THUH ©BWISIMIH TOXUOJIION JIXUIL TApryyisx Oaiipana Oaiinar. Onon yiacan xenarutuitn B supyc (HBV)-uitn
OHOILMJIT00 OOJIOH JapXJIaaXyylajlThlH CylanraaHj rajapryyruiin scparreperd (HBsAg)-uiir epreneep ammrianar.
bun manaii Lyc can6anr cyanansi yHascHuil TeB (LICCY T)-1 iyrnyyncan HBV-uiin xanaBapraii 83 10HOpBIH LIy CHBI
nidnaac 13x HBSAg-miiH mispuuiir TorrooH, scparreperduiin wipi enaep 10 maxuiir A 6010oH b Oynarr anrunan
HBsAg-uiir surax, Tyc Oypa ayr OOJOH ayw CEpOTHUIYYAMHI TOJOPXOMJICOH. YIMaap 3CP3ITeperduiiH aryynamsk
eHzep A OyJsrasc suiraH aBcan Oembeser 0a yraciar 3Cp3rTOPOryuiir alurIaH TPOTOTUIT 3arBapbIl FApraH aBy IIHHXK
YaHAPBIT TOJOPXOMUIOXOA THATIIPUIH TOrTBOPTON Gaitnan caifH x3auit U MaApIr OONOH eBepMell YaHap Hb CTaHAAPT
3CPITrTOPEryTi XapbllyyaaxaJl Cysl OOJOXbII TOITOOB. JHY Hb OMIHMIT cyanraaraap ayr OOJIOH ayw CepoTHIl Oyxuii
3CPATTeperd WIBPCIHTIN XamaapanTtail 0aiix G0IOMKTOM.

Tyaxyyp yre: cepoTun, 3¢cparoHeniiH TaHbll, TPOTOTHII 3arBap

Xymoou ascan 2023.10.05; xsanan roxuonnyyncan 2023.10.28; sesweepcen 2023.11.15
© 2023 3oxuorung. CC BY-NC 4.0 nuiens.

Opumi oBort xamaaparmax JIHX Oyxuii Bupyc [6] Oereen

MamHaii yiac XenaTuT BUPYCUIH TapXairaap eHIepT ranapryyruiin (HBsAg), nowmiin (HBcAg), ¢ (HBeAg)

Toouorgyor 6ereexn 2020 ousl Gaiamaap 100 000 xyH scporrepert Huirxyymor [7]. HBV-niir Tyynmii

. . ACPITTOPOTYMIAH  AIHUTONMYYAaJ YHIICIDH IOpBOH
TyTaMm/J| JI9THUH XOPT XaBApbIH 86.5 ©BUIONUIH MNHD

. ceporumn (adw, adr, ayw, ayr) xyBaazar [§] 6a reHOMBIH
TOXHONZON OYpPTTATAYRK YT  Y3YYIRATIIP IIXUNA 9 . N
N . . . JlapaalulblH XyBbJ XaMI'uiiH Oaramgaa 8%-uiiH siraatait
Tpryyok  Oaiira [1]. YyHHE JOWINIDHX — XYBHUT 10 s (A . Gaid
. . HACOH TeHoTunwir (A-J) Tomopxoifmoon OailiHa
xermatutuiin B Bupyc (HBV) (34%), xemarutuiin YHA (A-J) Tonop A

C supyc (HCV) (46%) Goton xascapcan Xamsap [9]. Oara>sp reHoTHI OOJIOH CEPOTHIYYABIH TapXaiT Hb

(14%) Gyxuit ToxHomLTYY 735m5% Gaiia [2]. HBV Hb razap3yiH OalipnanTail xamaapanTaii 6aiinraac ragaa [9]

1-p xycnoarr) apxar HBV-niin xanaBapbia HOJIeer
XYHI apxar (ypT xyramaasbl) 00y0H 1104Mor (O60THHO (I-p xy ) ap . /IBAPBIH YD
. YpbAUYMIIaH Taamariaax Xy4uH 3yitn 6omnor [10].
XyTallaaHbl, HOITOH) Xammeap yycramdr Bupyc [3] .
. N HBV-uitn acparreperuyya’sc HBsAg wp HBV-
0eree 1 NXIBWIRH I1yC, OMCHIH IIUHIIH, XaJBapTai 3yy

. WIH XaJIBaphll WIPYYIdX TOMN Mapke ar OoyoH
Tapuyp, OITUIH 3aMaap TaM)KUH XaJBapiaxaac rajgHa P PYY PKeP YyP

N oHommroonn ammmiargaar [11]. HBV-uiin  uxsnx
9X33C yparT KUPIMCHHH XyTramaaHI SCBAII TOPOX SBILAT

. . OHOIILI Hb CaH JaXb OJCPAITOPOIYUNTr TYYHUH
xamaBapiax Oonomokroii [4]. HBV-miiH xanmaBap aBcaH yyp 1w A p p Y

. acpar  acparbme  (anti-HBs)-m  Tammymax  3amaap
3apUM XYMYYCT LIHMHXK TOMJIDI WIDPASITYHIDIDC ragHa

o axwoiagar oereen anti-HBs-wir TypImunTelH aMBTHBIT
[AaIA SIPTHUAN XaTyypal OOJIOH IyTarmaix Opox,

. . . Japxjaaxyynax 3amaap rapraH aspar [12]. YyHzg
yaMaap 3JI3THUA XaBaap 39p3r HOUTON ©BUIONTYYT Ouid

. . eKOMOMHAHT dcparrteperd Oonon HBV-uiin xanmsa
00NIOr Ty IANIXHH Jasiap 3pYyJl MIHIUHAH TOMOOXOH p p p ABap

acyyIa xoMH aBd y31or [5]. HBV Hb Hepadnaviridac Oyxwuit mitmaacHIAC suracad HBsAg-uiir ammrnanar [ 13].
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1-p xycmart. HBV-niin reHoTHn GOJIOH CEpOTHIL, TIATIIPUIH

Tapxainr
I'enoTun Ceporun | I'azap3yiin 6aiipian
A adw Adpuk, DudTX09T, EBpor,
OmHe AMepuK
Xsaran, SnoH, 3yyH OMHex
B adw, ayw | Asu, Ansicka, Kanana,
I'pennann
c adw, ayr, | TaiiBan, Xsaran, Cosnonroc,
adr 3yyH OmHen Asu, ABcTpanu
Adpuxk, Eporn, ['azap
D ayw JYHZBIH TOHTHC, DHATXOT,
HNuanones
E ayw Bapyyn adpux
F adw TeB Goson OmHO AMEpHK

Mamnait LICCYT 6omnoH TyyHuii canbapyynan mycaa
OrCOH JIOHOPYY/BIH COPBIIOJ IIYC CAIOTIIP AaMKUX 4
TOPIMIHH BUPYCUIH XaJIBapbIl' WIPYYIIX MIMHKUITIIT
OypaH xmitnar Oereen 2021 oHI HUWT MIMHXHICOH 36
888 monopooc 3.2% Hb yr BUPYCYYAUWHH XalBapTaiiH
yaMaac xacarjacaHaac ux3HX Hb HBV-uiln xanaBaprait
Gaiican Hb TOTTOOIIK?3 [14]. MitMaac yr xacargax Oy
JIOHOPBIH IlyCHaac 3cparreperuuniir suiran aBd HBV-
MIH XaJBapbIl WIPYYJI3X OHOUUIYYPBII TapraH aBax
OOIOM)KTOM XAOM3I3H Y3COH Hb CyJaJITaaHbl YHAICIAI
601Ho.

OHaxyy cymamraaraap O6mnm HBV-mitH xannBaprait
60510X Hb TOI'TOOTNCOH 83 IycHBI nitnuaacHc HBsAg-
WIT  sUITaH  [PBIPIIYY/DK, TYYHHH cepoTHil  OO0JoH
Oycaa IIMHX YaHAPYYABIT TOJOPXOWIOX 30PHIT TaBUH
@KWUIaB. DHY Hb I[aaling TYPIIWITHIH aMBTHBIT
JlapXJaaaKyysaH Xoia00Ta0X a¢cparoue siuran aBd MoHrom
XYHI ToxupcoH HBV-nilH xamaBapbir uiapyysnx
OHOIITYYp OOJIOBCPYYIIax Cy/laJiraaHbl QXKIIBIH YHAICIII
00I10X IOM.

CynajaraaHnbl MaTepuall, apra 3yi

HCCYT-uitn
acparbuenitn ypsansiH (ELISA) apraap HBV sepor

naboparopus;  (epMEeHT  X0Ja000T
HCV, xenatutuiin A BUpYyC, XYHHH AapXJ1aid XOMCAOJBIH
BUPYC, TOMOYY ceper 0oJioX Hb TOI'TOOIJICOH HUHT 83
JIOHOPBIH Iy CHBI HHJIICHIT SHAXYY Cy/aJiraaH 1 allliIyIaB.

HBsAg-uiin unspy moemoox: Llycusl nitnacuiir 214,
215, 216, 217 npaxuH IIMHTIPYYJISH ILyC HaajlaxXbIl
ypeax  (LIHCY)-pH
ACPIrTOPOTrYUIH MIIPLUMNAT  TOJOPXOUIIOB.

caaryynax HIMHXWJITI3TI3P
Jpxun
aryyJsariax 5CparTeperd yjiaaH 3CTIH Xou00rox 0aiBai
TYPLIWITBIH XaBTaHTUHH €POOJA yjlaaH 3CUKHH TyHaJac
YYCOXTYH. YYHA YHASCISH MIXHTAPYYIICOH HHIIIC OYpA
3CP3rTepery aryynarjax Oaiiraa 3¢3XUir Torroos.

HBsAg-uiie aneax: DCpIrTOperduitH WIAPIl OHIOP

mycHsl uitnacuiir [13I'6000 amuriaH TyHagacxkKyysas.
VYmmaap KBr 6omon 15%, 35%, 50%-miiH caxapo3biH

yycMaiyyn
YIBTpalleHTPU(YTHIH

allIrIiIaH HATTBIH FpaZ[PICHTPIfIH

TycnamKraiiraap — Gembesner
(oftponrooroop 22 M) 0a yracnar (50-230 am: 22 HM)
x9103p Oyxuit HBSAg-uiir suirak, AWaidu3blH apraap
IPBIPIIYYIPH aBaB. SlaraH aBcaH dCPITTOPOTYUIH

meBdpmmaTHidr TSK rens G4000 ©Oarana ammriaH

OHJOp  MOIAPA3MXKUT  HIMHMAHMH  Xpomarorpadu
(HPLC)-miin apraap manrax [15], KoHIeHTpaubir
CIIEKTPOPOTOMETPHITH apraap TOIOPXOMIIOB.

XapuH B3CpAIrTOPOryuiiH  CepoTUNUUT SMOH  yJICBIH
VIMMYHONIOTHIMH  XYp?2/I9HTUHH apra 3yHH jaryy
TOOPXOIIIOB [16].

HBsAg-uiin m30pse, eeepmoy uanap, moecmseopmot
bationvie mooopxounox: [myrepanaeru 00JI0H TaHHUIH
XYWIHIH ~ yyCcMaJblH  TyclaMKTaiiraap OemoOeier
O6oioH yrtaciar acparreperuyyauir 50 mxr/mm, 100
MKI/MJI ~ KOHIIGHTpAalTaiiraap yjiaaH 3CdI  XOJIOOXK
MIPOTOTHII 3arBap rapra aBcal (1-p 3ypar) 6a TyyHwHi
Maapar gaHapeir [ITHCVY-bH apraap nportotumn 3arsaprt
X0JI00TJIOX 9CPIrOMENiiH TaHBIBII TOTTOOX MIAJTacaH.
OBepMmer; vaHapeir HBV-uitn acparoue separ 0osoH
ceper Tyc OYp apBaH I3PKU CTAHAAPT 3CPIrTOPOruTIN
XapbllyylaH TOAOPXOMICOH. XapuH 3CpArTeperyuiir
XOJIOOH TMPOTOTHIT 3arBap rapraH aBcHaac Xoumr 1
6omon 3 capeiH napaa [ITHCY-bIH IIMHXHITD XUIK

TOTTBOPTOM OalfNIbIr 11aras.

CynanraaHsl yp IYH

HBV-niin xanasapraii 83 JOHOPBIH LIy CHBI MHIICHIT

LiycHH ynmaaH ac

IIpoToTHHO 3areap

Vracnar A

BemBomer A

1-p 3ypar. Ilpororun 3arBap. A OyiaruiiH yracmar 00JIOH
OeMOeIIer X3I03pUitH ICPITTOPOrYHAT yiIaaH 3C31 X0I00COH

MIPOTOTHII 3arBap.

214-217 paxun muHrpYyIdsH HBsAg-uiin mmpruiir
IHCY -bIH MUHXWITHAN apraap manraxaz 216 raxuH
LIUHIIPYYJICOH 4 MMnAcoH, 215 naxuH MHUHMPYYICIH
6 UIIICOHT 193PX ICPIrTOPOrd WIIPCIH.

3CPArTOPOrYnuiiH

Vamaap  Tyc  JI99KYYIUr
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aryynamkaap Hb A, b Oyyar Oonron anruiad A OyJrHitH
700 mut miinacuir etrepyyiok 140 mur, b Oynruita 900
w1 minacwiir 180 M1 6onroH etrepyyiss. HBsAg-uiir
HSTTBIH TPAJIMEHTHHH Jaryy IPBIpUIYYIdH Oemberer
6omon yracmar x»>163p Oyxuit 31.5 mr Gomon 3.8 mr
yypruiir A, b Oyaryya’sc Tyc Tyc suraB. Y YHUUT
CyJlanraaH]| aBCcaH HIIACHUI XOMKIITIN XaphllyynaH
3CPATTOPOrYUitH rapIbIr TOOLI00TI0X0I A OYJITHIH XyBbL

2-p xycHart. HBsAg siran, cepoTunuiir TonopXomiIcoH JIyH.

" Ceporun
. Dcparreperyuiin ——cpomMn
Bymr  HBsAg-uiin nopu rapu, Mr/J BemoeJer Yraciaar
A 2'®6a ryymsac aesm 45 ayw ayr, ayw
B 159158 4 ayw

2 ¥racnar A #

:7 Bembener b f

.,J
sEusssaasEis

g s

At} iy L L
TG RGN EGA AR AA

TETE T8 T E T A 6 A R R RN R RN TET T

2-p 3ypar. Sliran aBcan HBSAg-uifH 13B3pIunnTHiir manracal
ayH. A) A Oyiruiin yracnar HBsAg. B) A Gynruitn 6emberner
HBsAg. B) b Oymrumiin yracmar HBsAg. ') b Oynruiin
6embenter HBsAg. Ypcransia xypa 0.6 Mit/MUH.
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¥oracoar A Bomboaor A
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100 s isan |

3-p 3ypar. HBsAg-uifH npoTOTHIT 3arBapyy/a SCpIroueuiti
TaHbI] TOITOOCOH Yp AYHT 3ypraap xapyylaB (X9BT33
TOHXJDIT  TPOTOTHII  3arBapblH  KOHIIGHTpal, 00coo
TOHXJIOIT ICPITOMEHIH MMHIIPYYIIMIT). YiaaH cym OOJIOH

TOMASIIIAIIATAIP ICPITOUEHITH TAHBLBIT TAMIATIIB.

45 wmr/n, b 6ymart 4 mr/n rapuraii 6aiiB. CynanraaHsl
OyHA A OynrmiiH yTaciar X3m0dpT ayr OONOH ayw
cepotut, A OynruiiH 6embener xa1m63p 6010H b OyiarT
ayw CEpOTHI TOAOPXOMIIOTIICOH (2-p XYCHIIT).

MeHn ytacmar OomoH OemOeser »CpATTeperduitH
wB3pmaTuiir HPLC-niiH apraap manraxax MyJIbTHMED
(muk 3), moHomep (mmk 5), arperaiypiaracan (muk 1)
HBsAg-niin x3m63pyya [17] maBapmmaT eHgepTIireep
SUITarJicad Hb TOTTOOTOB (2-p 3ypar).

DcparTeperuuiid rapii eHaep A OYJITHHT COHTOH aBY
50 6omon 100 MKr/mi KOHIEHTpalTairaap MPOTOTHII
3arBaphIr yrepaH MIAPAT YaHAPBIT MIANTaB.

50 wmxr/mun Gomon 100 MKr/mi KOHIEHTparTai
yTacimar A mpOTOTHI 3arBapyydall XOJIOOTI0X CTaHZApPT
9CcparOueniin  TaHpll Tyc Tyc 233, 2° OGaiicam 6o
Oemberer A 3cparTeperduiiH suiraaraii KOHIEHTpAI]
Oyxuii MPOTOTHIT 3arBapyydal CTaHIAPT ICPITOHEHIH
TaHBIT KU 0aiiB (3-p XYCHIIT).

MeH 3-p XYCHAITTIIC Xapaxa] MPOTOTHIl 3arBapblH
MIIP3T  4YaHap Hb  CTAaHAApPT  3CPIrTeperyTin
Xappllyynaxan cyn ©OaiiB. YyHWA Japaa TMPOTOTHII
3arpap rapraH aBcHaac HAr OOJIOH I'ypBaH capblH Japaa

3-p XycHIrT. DCpArOMEniiH TaHBIBIT CTAHIAPT XIMIKIITIH

XapbITyyJICaH YHIITII.

HBSAg-uiiH KOHIIEHTpaN

Iporornn 3arpap Ymar»

50 mxr/ma 100 Mxr/ma
VYracnar A 2%3 230 Bara
Bembemer A 250 230 Bara

CragmapT X3MkK3) 253 Gomon TyyHIIC A33M

HBsAg-uifH TOTTBOPTO#l OaiUTBIT IManraxaj yTaciar
0a 6eMOeIer ACPITTOPOrvUitH CPITOUCTIH X0IOOTIOX
4a/Bap 0epwWIereeryi xaBadp OaiiB (4-p 3ypar).
Tuitmac HBV acparbue separ 10, OomoH ceper
10 meoxun HHCY-pIH MMHXWITIT XWX yTaciar
A acparteperdyuiin SInonst

OBOPMOI]  YaHAPHIT

VMMYHONIOTHIfH ~ XYpAI3JI3HI  ammMriargax Oalican

CcTaHaapT 30p3FT9p0F’~IT3171 XapblyyjiaaH TOTTOOCOH.

25.5
1 capeIH fapaa
E B 3 capbIH Hapaa
<
B
5
,§ 2
=
=
o
&
D 945
50 Mxr/Mn 100 Mxr/mn 50 mMxr/ma 100 mxr/mn
YT1acaar A Bembemer A

4-p 3ypar. HBsAg-uiin nporotun 3arsapyyaslH TOITBOPTOii
OalfJUTBIT yllaaH 3C3I XOJIOOCHOOC XOHMII HAr OOJIOH TypBaH

capblt gapaa [HTHCY-biH Typimitaap manracat QyH.
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Dhzpardvesin 1AHsL

CTangapt scparTepery
B3

1 2] 22 2_3 2—1 25 26 2'-‘ 25 2!-' 2][." 2]]2]2 21}
REQATTHCHITR TRHRI
Yracuar A
5-p 3ypar. HBsAg-miflH TpOTOTHII 3arBapyyIblH ©BOPMIl
YaHApBIT CTAHAAPT JCPITTOPOrdTIH XaphIyylaH MIajiracaH
nyH. Caapan eHrMiH JUaroHajgb Hb CTaHIApT OOJOH yTaciar
A acparTeperdnsi Xoa0OraoX ACPITOMEHH TAaHBIBIH KU

XOMIXKIII' PIJISpXHﬁHH3.

Bumamii siracan yracmar A HBsAg-n1 xombormox
acpardue separ 10 mpxkuitH qyHaax tadbi 28! Gaiican
0o/l CcTaHIApT ACPATTOPOrdMz XoJOOraoX AyHIaK
taHpll 2°3 GaifiB. VYrtacmar scparteperd A GOJIOH
CTaHAAPT O3CPITTOPOTrYHJl XOJNOOTIOX ACPAITONEHIH
TaHbUBIT  XapblyyJICaH KOppenHHHﬁH AuarpaMmbIr
5-p 3ypart xapyymaB. Dcparoue ceper 10, scparbue
9epar 2 JPIKUA yTaciuar A 3Cparteperd Hb CTaHIapT
ACPATTOPOrYTIH MKWI Yp AYH Y3YY/ICOH. Ocparoue
9epar 7 AIPKUNH CTAHAAPT ICPITTOPOTITIH X0IOOTIOX
9CPATOMENIH  TaHBIBIH XOMXKID OWIHMI  suIracan
acparTeperyeec eHaep OaiicaH, XapuH | JAI9KUA
yTacmar A 3CpIrTeperdyrsid XoJabormox 3cpIrOueuitH

TaHBIIBIH X3MXK39 OHIep O0aliB.

XaumanyyJnr

Xyuuit 1nycann HBsAg ©wp HBV-mitH 0Oycan
ICPATTOPOrdTIH Xaphllyynaxaa MX XdIMKIIIIP HIIPIAT
[18]. Tuitmaac 6ug HBV separ nonopeiaycHaac HBsA g-
UHAH WP OHAOPTIN AIBKUUT COHIOH 3CPITTOPOrIUir
SUITAH TYYHUH LIMHK 4aHApbIl TOAOPXOWUIOB. Mosekyn
6monorn 6a UMMYHOJIOTHIH cynairaansl AyHa HBsAg-
WHH TEHOTHN 0a CepOTHNYYAMHH XOOPOHJ XapWIIaH
xamaapan Oaiaruir torroocoH [19] Oereen HBsAg
9epar xymyycwiiH nyan adw OomoH adr cepoTHm
XaMTHHH epreH TapxcaH Oaiimar [20]. Xapur OumHMIA

cynanraansl nyHn HBsAg ayr Gonon ayw ceportuiyyn
Togopxoinoracon. Ceporun ayr Hb C TeHOTHII ©PTOH
Toxuoor 6on ayw Hb C reHormmddCc Oycam Oyx
reHOTUM? ToXuoaanor [21]. MoHroa XyHUH NOMyIanua
xanaBapiaH TapxcaH HBV-uiin reHeTuk X3B IIWHXKUKWH
cynanraasbl ayHn 98.7% ub reHotmnm D, Oycam HE A
acean C/D xopurui OyXuil TEHOTHIII Xamaaparaaxbir
TOTTOOXD? [19], [22].

bunnuii snran aBcaH 3CpArTEPEryMiiH TOTBOPTOM
Oaiijian caiiH XPAMH 4 TONrIAPHUIEH eBepMerl O0JOoH
MOIPIT YaHap XapbIaHTyH cyn OaiiHa. DH® HB Oyc
HYTTHHH spIraataii OadmanTtail XoJ0OOTOWroop ©MHe
Hb TOJIOPXOMJIOTIOK Oalfraaryit cepotunyyn (ayr, ayw)
HIDPCIHTIHN X01000TOM Oaiix MaraaianTan oM.

Jdyruaar

JIOHOpBIH 1yCHBI HMWJJACHAAC ACPArTOPOTrYUiiH
WIdPI OHIOPTIA IIPKYYIUHT COHTOH aBd Oemobeier
06a yracimar XdNOIpUHH  OCPITTOPOrYMHT  sUITaH
IPBIPIIYYIDK, TIATIIPUIH ©BepMeIl, MIAPIT YaHap
OOJIOH TOTTBOPTOH OaiameIr TOmOpPXOWIOB. COHIOH
aBcaH Oynryyanitn HBsAg-uiiH rapi X39X5H suiraarai
GaiicaH Ty naamm 2'° JaxuH IMUHrPYYICOH HIIICIHT
ACPATTOPOrY WIIPCOH JIVKUUT aluTiIaX Hb VP AYHTIH
XK Y39B.

HBsAg-niiH eBepMel] OOJIOH MOApPAT dYaHap Hb
XaphIlyylTaH aB4d Y3COH JCpAITrTeperdnitHxeec Oara
OalicaH Hb CCpOTHUIIHIAH sUIraaTai Oaiiyiaac manTraajacan
Oaiix Maramnanraid. ['9B4 OumHuil suiiran aBcaH HBsAg
Hb I[PBIPIIWIT OHIOP, TOTTBOPTON Oaiiman caitH Oalican
Tyn1 Monron xyHn tapxcan HBV-uiin scpar esepmern
ACPITOMENIT aluIIaH sUITaH aBCaH ACPAITTOPOTYUIH
MAIPIT OOJIOH ©BOPMOI] IIWHK YaHAPHIT TaXWH TOITOOX

cyAaliraar YpraJpKIyyidx iaapiararai.
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