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Background: As oral antiviral treatment for chronic
hepatitis B increases, quantitation of viral load has
become an essential test for HBV management, and
assays using real-time PCR principles have been in-
troduced recently.

Methods: We analysed the analytical performance
(precision, linear range, and sensitivity) of RealArt
HBV LC PCR Reagents (Artus GmbH, Hamburg,
Germany), its correlation with COBAS AMPLICOR
HBV MONITOR Test (Roche Diagnostics, Mannheim,
Germany), and distribution of viral load in the pa-
tients’ sera according to antiviral treatment and pres-
ence of HBeAg.

Results: Variation of intra-assay and inter-assay were
39.7% and 78.1% at 10° copies/mL of viral load,
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18.1% and 73.2% at 10* copies/mL, and below 10%
and below 15% between 10°~10° copies/mL. Linear
range was with 5x10°~2.3x10° coples/mL Correlation
with Amplicor was y=0.9211x+0.607 (R =0.7801, P
<0.001) and the median concentration in the pa-
tients without any treatment was 6.3x10’ copies/mL
(HBeAg positive) and 3.1x10° copies/mL (HBeAg neg-
ative).

Conclusion: RealArt reagent using principles of re-
al-time PCR, would be an appropriate laboratory me-
thod for HBV management. (Korean J Clin Microbiol
2007;10:25-31)
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HBV DNA assay,

A 2A FENA 1.0 log o139 & #H3LE AXSkE 3
o}, 50 IU/mL F=7HA = &b 93 47708 vet
e Wle] ] Slek3-5].

HBVA Ze X3 ZZ(signal amplification)} 2YA+E(target
amplification) W OoE L=, A&t 2 ol ut
g A ,}ﬁ](detectlon limit)®} 247K linear range)oll 2Fo]7}
ATH3,6]. 7] AZZZ WL 10° copies/mL ©]3lS 733}
A Fstgi o, Wi el A Bl 2T real time PCR Y25 =
Jato gy A 787} 10° copies/mL To. 7, AT
7ro] 10° copies/mL o] &oll7}A] EAlw] 31 gl siAkE230]] 2}
&3F o] 4153 glrH6-12]. Real-time PCR W 5%
3} 7Zo] ©hd FHA WhAls= dElo] 7)o A3t HAAL
7hsskal 29350l Yrhe 54l 3o, HBV Aol glolA
& RS A A2 A FAAE A S
Ao Z Hiw 3 glrHe).

o]ol|, real-time PCR "}*H(RealArt HBV LC PCR Reagents;
Artus GmbH, Hamburg, Germany)& ©]-83F HBV A 2] A
SRS, dRlE, 2477 9 254 COBAS AMPLICOR
HBV MONITOR Test (Roche Diagnostics, Mannheim, Ger-
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many) ¥ 7Fe] H|ZL B HBeAgd} dhutole| 24| x| 29} 2
@5 ¥4 Jl HBV DNA 559 BX5 2Al9lch
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1. HBV DNA A2t

RealArt A|FS AlF AW Aol wlg}, LightCycler (Roche
Applied Science, Penzberg, Germany)S Ah-&3slo] 243130t}
A 200 uLollA High Pure Viral Nucleic Acid Kit (Roche
Diagnostics) & AR&-to] 50 uL g0l 3231} RealArt A
ok WHO standardel calibration 57F4] 5%(10' ~10° IU/L)
9] EFE4 (copies/mLZ 2] conversion factor 7)¥} PCR I} ol|
A2 AAAIE gelslr] 2)ste] internal controlo] EgtE]o] 9}
o, HE FHAELS 134 bpoleh. TF 2712 95°C 202 W
Z] Zol|, 95°C 12-55°C 15%-72°C 15%% 603] HHS & mel-
ting curve H4 IHA[95°C 1£-50°C 15%-95°C 0Z&(ramp rate
20°C/Z) - 40°C 3031 F7hste] Sol=E <lslgict. 3k,
Amplicor ¥-& &4 100 uL S AHg3lich

VS|
]

2. RealArt A|2Q] HAIMS

HI

1) & T (accuracy): Amplicorol] 2Jsle] 571 4% 35
E(2.5x10 copies/mL) $AF EA & 10015 Al 48 1074
= 247 33] FAsa 2 FTgks 7o vlazslel)

2) K& M(precision): 7] A B7}7| 7kl 7 AN (intra-
assay) ol & 24817 flsto] 7744 w29 €A AAE 44
53]4 7AAstd e, ZAA 7K inter-assay) Hol& 7714 FE2
A AAE AR o Al 53] ZA8ck 3k, A 3
A} 737l 4] HBV DNA BZAAE A% 2wd B3k 27541
AZpol] A-LH 5714 7229 threshold cycle (Ct) 7k, &
7} ARk Aesde] 24107 10°, 10° copies/mL)2] Ct 7k} 5
E9] "wolAl gl Mg zAIch

3) | MZk(linear range): Amplicortfel] o|3}o] E4 = 15
5(2.3x10° copies/mL) HBV DNA 7S 10° copies/mL S5

Table 1. Results of intra-assay testing during pre-clinical period

742 10005 Al &4 skar wHe 24(10% 10° 2 107 copies/
mL 123], 10°2} 10° copies/mL 143], 10* copies/mL 183], 10°
copies/mL 223])3}glc}l. 3k, RealArtol] 2Jsto] 10°~10°
copies/mL Hel THollA 35 37 DNA ZHAl 155
HBV DNA ZAIE 10° copies/mLoll A 10" copies/mL7HA] Alth
3] 418k 97 Aol theled nested PCR BHH(HBV PrimerMix kit,
A, i) ez HAkskgiet

1) HBV HZH0f| A0IM RealArtf{ 3} Amplicort{Q| AMEHA:
Amplicor'] & & Aeks] 312} I& 85734(107 copies/mL 1073
A, 10° copies/ mL 10734, 10° copies/mL 1573, 10* copies/mL
10744, 10’ copies/mL 1071, 10> copies/mL 10734, 10'
copies/mL 10734] 9] HBV7} 735 #] ¢k& 1074 S WA B
Ftod 29 o|Hef] RealArtHoll 2late] ZA 83k FAlof o]
wl %% DNAE o|gslo] Amplicor ol <stod 10*
copies/mL T[RFo] I H 407 A= nested PCR M o& H A}

97 y=1.0374x - 0.1943
81 R’=0.9924
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Fig. 1. Expected and assayed values of HBV concentration of 10
ten-fold dilution series of a high-titered serum (2.5><109 copies/mL)
samples analyzed by RealArt and Amplicor methods.

Threshold cycle (no. of cycles)

Concentration of HBV (copies/mL)

Control

N=5) Mean SD cv Mean SD cv Range
C3 35.09 1.47 420 3.8x10° 2.8x10° 73.24 1.1~6.4x10°
C4 31.33 0.21 0.66 1.3x10" 2.4x10° 18.07 1.0~1.5x10"
C5 28.11 0.10 0.37 2.0x10° 1.7x10* 8.40 1.9~2.2x10°
c6 24.68 0.05 0.21 2.5x10° 8.1x10 321 24~2.6x10°
c7 21.14 0.02 0.10 2.5x10 3.8x10° 1.51 2.4~2.5x10
c8 17.64 0.02 0.10 2.3x10° 2.8x10° 1.22 2.3~2.4x10°
9 14.09 0.02 0.16 2.2x10° 2.8x10 127 2.2~23x10°
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Table 2. Results of inter-assay testing during pre-clinical period

Threshold cycle (no. of cycles)

Concentration of HBV (copies/mL)

Control
(N=5)
Mean SD Ccv Mean SD (6\% Range
C3 35.49 1.27 3.57 3.6x10° 2.8x10° 78.14 7.0x10%~9.8x10°
C4 31.55 0.35 1.11 1.9x10* 7.7x10° 39.66 1.0~3.8x10"
Cs 28.30 0.26 0.93 2.0x10° 3.0x10* 14.80 1.4~2.5%10°
c6 24.79 0.09 0.37 2.2x10° 3.2x10° 14.42 1.8~2.6x10°
c7 21.19 0.04 0.21 2.3x10 2.5x10° 10.87 1.9~2.5x10
C8 17.67 0.05 0.27 2.2x10° 1.9x10’ 8.58 1.9~2.5x10°
9 14.05 0.35 248 2.3x10° 3.3x10° 14.36 1.9~2.8x10°
Table 3. Results of clinical performance during a 2-year period
Standards (N=114) Controls
Threshold cycle Concentration Threshold cycle
Conc. (no. of cycles) (copies/mL) (no. of cycles)
(copies/mL)

Mean (6)% Range Level No. CvV Range Mean (6\% Range
7%10° 2957 261  26.54~30.97 I* 32x10* 111 63.0  2.0x10°~84x10*  30.94 3.88  28.85~35.26
7x10° 2632 238  24.94~2896 45x10° 24 402 9.6x10°~73x10"  30.60 258 29.20~32.56
7x10° 2279 204  21.84~2375 1.8x10° 5 898  74x10°~4.6x10°  33.16 483  31.37~35.02
7x10° 1933 234 18.48~20.12 34x10 26 619  47x10°~7.0x10° 3125 203 29.95~32.62
7x10 1584 240  14.81~16.57 3.0x10° 33 770 2.0x10°~84x10*  30.77 539  28.85~35.26

23x10' 23 39.6  8.0x10°~4.0x10°  30.73 141 30.06~31.87
I 29x10° 20 408  1.1x10°~4.2x10° 2775 331 26.19~29.56
o 32x10° 55 20.0 1.7x10°~4.6x10° 2420 1.89  23.38~25.05

*Summary of results of 5 home-made controls used during the study period.
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2) €3 L HBV DNA S £3: 20044 395E] 20064 2
4712 HBV DNA A=AA7E 925 9653k2} 1,80573 A1 o
sto] AR E ZARH], dhalo]E] 24 (Lamivudine, Adefovir,
Clevudine)] A-&3} HBeAg EAoll v} AT-(26473A]: X 5,
HBeAg+), BF(5477A: X &-, HBeAg-), CTH(5657A]: X &+,
HBeAg+), Di-(429%4]: X &+, HBeAg-)2 2 E5F3lal HBV
DNA 5% percentileZ EA| 3133t}
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1. RealArt A[2}Q] HAl MS

1) M8 (accuracy): 1085 Al 2] 43k 22184 (2.5%10° ~
2.5x10° copies/mL)°ll thalod, RealArtH-& 7] thX12} y=1.0374x-
0.1943 (R’=0.9924, P<0.001)2] A1Z vehhgic}. o, 10°
copies/mL ©]4#} 107 copies/mL ©]3} 9ol A= 7] thx] Kk
YA FAEE e YA HFg. 1).

2) T& M (precision): HBV 55 10°~10° copies/mL H$]¢]
770 3] EH ol 3t RealArtH ] 74 W 2l A 7F Ce gk W
o]& BF CV 5% ol3lel.om, 10°~10° copies/mL ™ $ollA]
EE3ls 27 10%2F 15% olskgieh. 10, 10° copies/mL %
SollA A4 Wl Hol= 22 18.1%8} 73.2%% .01, AL 7+ vl
o]¥& 39.7%%} 78.1%SItHTable 1, 2).

AA| A7 ] HBV BFAA wjulel EF541 4o
4% 574 TF2EA Ct 3t Hﬂlolt 3% ol mi-¢- Lok
ok 27} AAE AR 5249 107
FollA v gkt wzbH 9= 27 63.0% (2 0x10°~8.4x10%),
40.8% (1.1x10°~4.2x10%) 3 20.0% (1.7x10°~4.6x10%%Ic}
(Table 3).

3) ZMTZklinear range): 155 HBV DNA ZA|(2.3x10°
copies/mL)E 10’ copies/mL F=7HA 10005 3] 42 749
Z1thxoll thaled y=1.0054x-0.0554 (R*=0.9883, P<0.001)2]
A} 71thA] 2.3%10° copies/mLe] 227A] A7 10
(<1.0x10” copies/mL)Z Al&]3}LE 2.0x10°~9.9x10° copies/

, 10° copies/mL 4~
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mL HE FEsglom, 57t =555 &
738k A rkFig. 2).

Ale] 3]4% DNA ZAellA], 13 PCR 23} 10 copies/mL7}
2 Fu3k MeS A4t 4= glodom, 2% PCRAAE 10°
copies/mL7}A] FFEigk MEE e = gich. $H, RealArt
Hol| 2Jslo] 10°~10° copies/mL ¢S LYERAGE P4
22:5] 37 DNA Ao 4 nested PCR -2 21734(56.8%)°]]
A FATE JERIChFig. 3).
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1) RealArti{ 1} Amplicor®] 2! nested PCRE{0]| 2|5t HBV &
2F H|w: Amplicor}¥} RealArtH Alo]oll= y=0.9211x+0.607
(R’=0.7801, P<0.001)9] Fo A¥AS Vehigdch
Amplicoroll B]Fo] 10° copies/mL ©]4bol| A1 RealArt 3k
o] AF o7 EolAE AHgFolglom 10° copies/mL o]}

10 1
9 1 y=1
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Fig. 2. Linear range. The straight line (log-log regression) was
determined by a linear regression of the loglO calculated concen-
trations with the logl0 nominal concentrations of ten-fold dilution
series of a high-titer HBV DNA (2.3x10° copies/mL) samples analy-
zed by RealArt test.
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ANAE 1.0 log HIAE Hlolube= Z97t F71sldvh(Fig. 4).
3, Amplicoroll ¢Js}od 10°~10* copies/mL <12 307
AN A SAAINE el AL RealArtH 271, nested PCR
HoAger, A 10384 F 977F 7~1,260 copies/mL
HEE VelH vb| nested PCRoNA = 171Rke] A AIE
vreRH Ak,

2) HBeAgil SHIO[ZAXN| X2t ZEE 3 W HBV
DNA SE BI: AT(X 8-, HBeAgt), BTH(X E-, HBeAg-), C
(X 8+, HBeAgt), DT-(X 8+, HBeAg-)ollA Stz 1l 9]
= 7H7} 63107 (not detectable-1.5x10'%), 3.1x10° (not detec-
table-6.6x10%), 2.9x10° (not detectable-6.7x10%), 3.6x10° (not
detectable-7.6x10%) copies/mLo]%.2H, 10° copies/mL m]HH-S-
HeRE 9= AT 9.0% (P73 1.1% X3, BT 83.4%
(M7AZ 18.1% E3h), CT 43.7% (MHZ 6.7% E3}), DT
78.8% (1] 71Z% 19.8% E3HE XAs}rhFig. 5).

il &

<ol HBVell thet 778 X 8AI7F del AHg-Holl e},
HBV®] A= HBV eloll L5741 wro] = rH3.4].
HBVE A% 57} 10" copies/mL o]l o] &= glom, 2}
u]Bd X8 3 200 copies/mL o]3}ol| A% 3H212] 8.3%0llA W
4 Wo|Fo] AEF L, 1.0 log o4 F57F F7HE 95 WA
28] (viral breakthrough)>-& A9]3tel] whe}, 10°~10" copies/
mL 9] A7 ARIEE 2 AA o] o] olck
[1,3,5]. Yub o AT 5E & A-8sh HBV A=
& SR FAA o] FAF A, 10° copies/mL 7|7kl A]
of[R1=7} Fhaw]E= o] Bok=|x 9lrhe]. g, dAgE o
2 & o] 83s}= Amplicorl-& 200~10° copies/mL ]| W&
FEAANE dulsta A 4ol FAF AL, 10° copies/mL ©]
Aol A= ARG A8stodof Aeko| rhsdtl, 2~370Y
ZHA 0 &2 WHE AAstofof slE & ull$- u] &2 o|ch8,10]. 2]

Fig. 3. Comparison of sensitivity of
RealArt and nested PCR, using 37
patients’ sera and 9 ten-fold dilution
series of a high-titer HBV DNA
(2.3x10° copies/mL) samples. Left:
16 negative sera, 21 positive sera.
Right: M, 100 bp size marker; from
lane 1 to lane 9, levels from 10° to
10" copies/mL; N, negative control;
insert reveals amplicon of secon-
dary PCR.
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Zoll AgE 3 9 real-time PCR 92| 5 o] &3 Wb &2
10°~10° copies/mL F7Fol] o] 2= owlEe} HAAS et
Hol, 71&8] Ak FollAe 7H4 $8FvH8,12]. Lindh 5
2 HBeAg (+) $H2+2] 86%7} 107 copies/mL, HBeAg (-) Sk}
= AT 10" copies/mLo]gka W arslglEd], B dFollA %
9= HBeAg (+) $HAtollA] HHF 4.6x10° copies/mL (F
6.3x10", M$]: not detectable-1.5x10'%)0] i, X8 F
HBeAg (-) 3HAH= 7.1x10° copies/mL (F+3k 3.6x10°, H$):
not detectable -7.6x10%)0]91Loll w|Fo] real-time PCRH-S
o]-&-8t HBV AZFHA7E HBV el a&H o), o2& 7
AL Aoz BZEAH13].

Stelzl 2} Hui 5~ RealArt A|2F2] ZAF7ko] 5.4x 10"~
3.6x10° copies/mLo|91.2™, 10'~10* copies/mL 9] Z3xoll
Al Real ArttH 82.5%%5 71%3}0], real-time PCR U & o]&
= Molecular Beacon W] 43.9%kK ) o|21sHS H w39
chg,11]. A2l A3t gk AAAAIE F43E & oA,
2.3x10° copies/mL 73] 2270l 4] 17H9}e] 560 copies/mLe]

L
EE
¥k

101

2 97 y = 0.9211x+0.607 ° o

E g R-

3 R’ =0.7801 0%
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Fig. 4. Correlation between viral load measurements for HBV DNA
(N=80) by RealArt and Amplicor methods.
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2, 21707} 2.0x10°~9.9x10° copies/mL H9]oll B-Es}9) o],
2.3x10” copies'mL7HA| FE7F S71845 ZAX7} A==
ZA3E VERfo], RealArt o] A A4 248 5.0x10°~10
copies/mL T-7llA= §A1E Aoz FAE, 1 o]
FAEEEE odAd Zlod A B Aol nested
PCR¥ 9] oI %E 2.3x10° copies/mLo]JEHl, RealArtd.S
2 10°~10 copies/mL H$]1ZS VFERH 37 DNA ZAl|ollA] nested
PCR W2 2173 41(56.8%)0ll4RE 9kAJo]9) a1, AmplicortHoll
10°~10* copies/mL H$]2] 30 EAH ol A, RealArt] 27Y, nested
PCRY- 117Hol|A] 54391 BB, AmplicortHel] 541 &4 107
% RealArtHell 9717} 7~1,260 copies/mL H$1%.2™, nested
PCRHOIIA = 17H4ko] kA o] 9l Foll m]Fo], RealArt™ 2] ol
5t Eae BEE 5 it AR, Amplicorell &Jsled
F7019d dHo] B HBV A=A} eJ2= A AAI9
o} EA)2kE, RealArtol] oJ3F 919kA o] 74l o] EAlstRE
Tof| frofstodof & Ao F AY7tE|Qict o B odoA
RealArt HHo] A A4S 2Ash= IAolA 71oi%] 2.3x10°
copiesmL FEollA= HBVZF AES|A e 797 A<
BRI Aol u]Fo] 107 copies/mL FEolA2] 4ol F
osloiof & Zo R A7tE| At

9, RealArt]S Amplicor ZH= y=0.9211x+0.607 (R>=
0.7801)%] £ 434S Ueligith. 5718 A2, DNA #
Aol A= 10° copiesmL7HA] SE7} F7VE45E SA4X]71 2
A 3 A A4 o] FolA| = ko]l -l E 2.5410°
copies/ mL ©]4FollA Z|tHX| et vha 22 Fof] TEES
U}, 2.5%10° copies/mLoll A= 93] YA ZA o], Pl
DNAE FE8he Wil o3k d3d Zleg A7=dc
Read #4He] =31 of] wlel HBV A =kollA] 24 24% 2+
ol & s o, s7HA] FEUH FollA £ AFollA AL
8k high pure viral nucleic acid (HPVA) ¥o] F&-Eo] Al
Ao Z 100%el T3S Hastich14]. 2ol ik

Sl ot WEa Af S 2 &3sty] Sleto] AsSrt

Percentage
LEET 0A8 OBO oCo oDo
1.E+107 80 | 02 | 34 | 00
1.E+097 360 | 05 | 135 | 12
15 N g? ] 212 | 18 | 156 | 40

_ +07 -

E 16.3 515 10.1 7.2

g 1.E+061 8.7 86 | 14.0 8.9 Fig. 5. Distribution of HBV concen-

S i . .

3 1.E+05 45 165 129 15.6 tration a<':c.0rd1ng to status of HBeAg
1.E + 04 34 355 172 303 and antiviral treatment (group A,
1.E + 03 A 00 126 64 1.0 HBeAg [+] and no treatment, 264
1.E+02 : . : : samples; group B, HBeAg [-] and no

0.0 0.7 0.5 1.9
3 5 a o a .
+014 treatment, 547 samples; group C,
201 0.0 0.0 0.0 0.2
Not D . . | 1'1 1 8. 1 6.7 1 9' 8 HBeAg [+] and treatment, 565 sam-
10 20 30 40 50 60 70 80 90 100 ' - - -

Percentile

ples; and group D, HBeAg [-] and
treatment, 429 samples).
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A &= Qlehg,12].

B oole] 7] AgEAdl ok A4 7F 3 A Ul Ct 3k
9] CVE 10°~ 10 copies/mL Foll4] E5F 5% vuke] =&
A4S vehigle). w3t FEgke] CVE 10°~107 copies/
mL oA 15% u|uk, 10* copies/mLoll A& 39.7%&4] tt
2 HBV A&} SASIAY £ AFo|g o), 10° copies/
mL FollA HAR 7 VRS 78.1%% EA] o], A4
ek gl delo Aol Hrhe AARE W 7]E4e 24
off o3k odgfe] F Ao E AZEYr}7-12]. 5, Stelzl 5]
A5 A FEIHE AR 10°~10 copiesmL 5E2] 7
oA RealArtH & AH-83t05 o, A4 7F CVEke w2t 3
Aol 16~73% WS 9 10'7 10° copies/mL FFollA 7
ZF 45%, 38%ARHl Hlgte], FAGo R S FE3
ATl A= 10°~10° copies/mL E XA 15% v]wt 3 7+
39.7%%} 78.1%2ACHS8].

g, AA SAAAE S48 24 w9k A=A

T
[e]
CV e

N o og

10°, 10°, 10" copies/mL =ollA Z+zF 20.0%,
40.8%, 63.0%ZH, FE7F &5 Cvikel F7EI A=,
e S Az BAelA Y] ket g]3e] ol 9
stofof 3 Zlo g AAE et &, A7 B s A=
g EAo] wAHE 10" copies/mL H2-S Az EAol ule}
39.6~89.8% W92 Xbo]7} Ix]o] Alz gl B3k FA oA
o] ko 7 A7tk itk Fxde] A% EFEAY
CV H3P7} Asrdss S7hEs A4S I3l 49 o
A Ao AdEgom 10’ copies/mL FFollAE A7
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AT ofnieyst 'FIERAOS A, WalstmAl, SRS T, *pigelnistei R
SuA oSt e, ‘HE TS o mithet ZckAolSmAl
=11.23 = 4 1.2 1.2.3 123 SIHU2.3.5 x|x 23,6 23,6 S}=l2.3.6
EXE23, 0a, 0171212, WEA'23, 0|gzI 2%, RESS, HHR23° K23, Zaa

HiZ: 78 B 744 wlold2 X 8A7F del A&l wiel P55 HBV A 2Ate] Xgkt x| 5ol d# o],
 real-time PCRH-2 10°~10° copies/mL T-7bel] o] 23 2443} oHIEE Uello] Ahgo] F7h=|a glrt

HHH: RealArt HBV LC PCR Reagents (Artus GmbH, Hamburg, Germany)2] A5(ANEA, 2 A7 9 o71%) 8] COBAS

AMPLICOR HBV MONITOR Test (Roche Diagnostics, Mannheim, Germany)$}2] 3341, HBeAg¥} glole] 24 X 59}

P29 32 - W HBV DNA 552 EXE zAsigich

A1} RealArtHS kol whet 7244 W 9 HAA 7+ #ol7}h 10* copies/mLollA ZH2t 18.1%, 73.2%, 10° copies/mLol 4]

39.7%, 78.1% & 10°~10" copies/mLoll A <10%, <15%3.2m, FAT7F 5x10°~2.3%10° copies/mL, Amplicor™ 2} A+

Al y=0.9211x+0.607 (R*=0.7801, P<0.001)o].2.r, x| E o] 3= A4 FUdFk H%+= HBeAg (+) A 6.3x10 cop-

ies/mL 3 HBeAg (—) 74| 3.1x10° copies/mLS}

ZAE: Real-time PCR Y2l& ©]&3F RealArt HBV A=k ¥ A7), oRlE 3 A5 Aol 4 BE 7hd o] defol] A

g Zlog A7ksiet [ChEdAn|ME8t5|X| 2007:10:25-31]
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