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of AAEFA wl¥o] WA= delE e dAE
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APt o 1% utel A HAFH F2 AE7] &dol
e dxielA gk dH o el A AR
ZRE FFoA 874Y Alelo] 2R EEE & 5 0D
A el Fae) ZRHBA W¥o] 2AHH o)
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o AEs} 2-50 A% wria gEd A9 BY
2 CY Hde FEgel B sHUlME o7 8
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olgj2e] =&9 7MeAe] omz AYEFY WY
o] e & U Aew AT F gk a2yy
HBV % HCV7} A4 E%4 Ndg dointe F9r
44710 gort BY ¥ CH 71ge wH g0l Eol
37187 Be eyl iz HBV 2 HCVY 2
3 ANEZY g WA AuAd B Buv =
2 dHo|t}, £ HBVS HCVZF AMEHY wEe
49 vpolg AR ol WY Wi $HE ol 4
70 ZAlA BEsA] gt

ool HAHEL 1996\ 19 19961 128Ato] o] &
gtz Ao st AR e %38 23
Be gAez #=d glolxd HPRFY Wy
HBVSt HCVHY Atole] 44 e dotpna ¥ A7
& NEstgh

e % Wy
.o A

1995 19HE 19963 12€Aololl Agvigag Y
o pested, o4E R dxd 4AEN MY - 3]
T gade] #4E 2d FFHALE AYES AW
Ax 9-9o AYY S7t glso] YHEFY WY
2 g2y 239 gyes ok A4 gzt Ju
HE 131 (3139, o:10%)elln d3e HE 1524
(2-544) 01t Table 1).

2% 9y

1) s Al

AREZY 9Y §A4F e Al FHg
SmL& FaHoz Adsie] ALd 08% WA D
1500 x g& 10%37 ¥4 gelstd €3S HALE 7=
~70Co] WEEAsgch. 22y ¥AoA HBsAg,
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anti-HBs ¥ anti-HCV+ IMx kit (Abbott Labora-
tories Inc., ¥]=)E ]88 MEIA (microparticle en-
zyme immunoassay)H 2.2 Z}z} SA3ct

Table 1. Characteristics of Patients with Aplastic

Anemia
Demography  Sex M (13) : F (10)
Age (Yrs) 15.2 (2-54)
CBC WBC (x10°%ul) 345 (0.7-4.7)
‘ANC (x10%uL) 0869 (0.2-2.6)
Hgh (mg/dL) 595 (34-10.9)
PLT (x10%uL)  19.12 (2-56)
LFT AST (U/L) 40 (12-77)
ALT (U/L) 365 (5-132)

"ANC : ahsolute neutrophil count.

2) MM x 2e

AYEFY WE WM,,@: % 3-5mLE 1,500
X g2 1087 943 F buffy coat® F18liL, Folal
= JE7E AAS7 9319 3mle hemolysis buffer
(NH/C1 150mM, KHCO3 10mM, EDTA 0.1mM)& 37}
3o 587 AedA #Hx$¥ F MEM (minimum
essential medium) 9422 200 x g& 8% F A A
t}. MEM&doz 35 dHME B{Ag 28y O
o] ~70°Cel B#st.

3) HE ¥ 25 tuMEU HBV DNA 2 HCV
RNA9l H&

A ¥ G M FEEEE HBV DNAY $2 & Kaneko
' P2) NaOHE-31g ) w2} 10.L9) 0.IN HCIE H7}
&t F3 Aok HCV RNAS 322 acid guanidium
isothiocyanate (GITC)-phenol/chloroform®-& ©]-&3}%
o & 100u«L 833 500219 D& (4M guanidini-
um isothiocyanate, 25 mM sodium citrate [pH 7.0,
0.5% sarcosyl, 0.1 M 8 -mercaptoethanol)& 2 &sld
E§3tz 50uL2] 2M sodium acetate (pH 4)& A 7%
% phenol/chloroform© & RNAE F%3 1 ethanol®
A

FHALAHNS (PCR)O o8¢ HBV primeri
pre-core % core gened 9] F7IvdE T s 2%
€ A9 Y3s HCV primers 5-noncoding gene %
core gene@H o] A7|MAE T 2%E HHIA
Hlo] @ Ljoh(=)ol o] F3ted Al &HEt T (Table 2).

HBV DNA 93 %8 93 ¥3 DNA $&9% 54
L} PCR #H&-o & &bt} HFHE 0pLE 3T
HCV+ HCV cDNA#A & 918l 5212 RNA &89
o outer anti-sense primer 25 pmole€ % i 90T A
283 1% ¥ 4TE F53 3dZ4AA 10 unitd
ribonuclease inhibitor ¥ 200 unit®] Moloney murine
leukemnia virus (MMLV) 9HA} A48 91 S=AL
Shg EFstd HFEFE=7F 10 mM Tris-HCl (pH
8.3), 0.01% triton X~100, 50 mM KCl, 50 mM MgCls,

Table 2. Summary of PCR Primers for HBV DNA and HCV RNA

. gene ,_
Primer bases region 5'—3'sequence bp
Quter set
H sense  2mer precore TCTGOGACGCGGCGATTGAGA 566
B anti sense 25mer core TCTGOGACGCGGCGATTGAGA
V  Inner set
sense mer mrecore GCTTTGGGGCATGGACATTGACCCGTATAA 270
anti-sense 30mer core CTGACTACTAATTCCOCTGGATGCTGGGTCT
Outer set
H sense 24mer 5'-NC CACTCCCCTGTGAGGAACTACTGT 340
C anti-sense 24mer core CCCTGTTGCATAGTTCACGCCGTC
V  Inper set
sense mer 5-NC ACTGCTAGCCGAGTAGTGTTGGGT 270
anti-sense 30mer  core AGGTTGCGACCGCTCGGAAGTCTT
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1 mM DTT, 05 mM dNTPsZ &9t} A% 3§ 0L
2 e g 42T A 3083 jHEA7) I BT 53
7t 7rd st AANEE S FRAAT

HBV ¥ HCV PCR #F&949 +4L 747 10mM
Tris-HC1 (pH 8.3), 0.01% triton X~-100, 50mM KClI,
1.5mM MgClo, 200uM dNTPs, 0.5mM outer sense
primer, 0.5mM outer anti-sense primer, 2.5 unit$] Tag
DNA Z¥asoln 1 9ol 50ul] mineral oil& 713}
of whgojo] Zubg ukoit) Ui PCRE DNA thermal
cycler (Model 480, Perkin-Elmer Cetus, US.A)E ©]
43l 94Tl A 587 M| d §F 94T oA 3023 ¥4
(denaturation), 60CellA] 3037 A% (annealing), 72T
oA 3027 B4 (extension)dhs dde #4& BHF
7} e 3 72T oA 7R3 87383l Nested PCR
2 dzat FENE tplE HAZ, primer F outer
primer %% inner primer # 2% A3 471§ 44
o] #}4& w8 APt ol B HAHL BF F
A, &4 284 2 NG Yze&da FAe AR
o EYAE A% FAL A FFAAGT. FF
¥ HBV DNA % HCV RNAAME£ ethidium bromide
7} 68 12% agarose geldld #Az|FFdn UV
transilluminator (33 302nm)$} EetEoln FlHlgtE
DNAWE Z2 #dstch

4 =
1. §3 HBV ¥ HCV BX|X HA}

¥4 HBsAgol 4% A%+ AA &3 2FNA
18 (4.3%)°]%1, anti-HBs7} %A1 A9+ 1530
(65.2%), anti-HCV7} 440 A& 28 B87%)°IArh
=% HBsAgel ¥4 19olAE anti-HCVE FAl9
Aot (Table 3).

Table 3. The Seropositivity of HBsAg, anti-
HBs and anti-HCV by EIA in 23
Cases of Aplastic Anemia

+/- positivity(%)
HBsAg 1/22 43
anti-HBs 15/8 65.2
anti-HCV 2/21 87

2. PCRE& ol 8%t §¥ HBV DNA®} HCV RNAS9}
dEan

HAo A A% HCV-PCRS A 238 F 384
SR 130%9 FE&E Bk HCV-PCRol ¥4
Q1 385 28 anti-HCVZY FAdeia YA |
& anti-HCV |4 °1dth

#Aol A A7 HBV-PCR HAME 238 F 13A
T Ao 43%S Y& Y HBV-PCRO| 44
9l 189 M= HCV-PCRE FA1ol 419t (Table 4),
(Fig. 1), (Fig. 2).

« 2/0bp

M123 §5678 910M

Lane M Ox 174 Hae 1HEDNA marker
Lane 1 : Positive control
Fane 2 @ Negative control

Fig. 1. Nested PCR for HBV in sera of patients with
aplastic anemia.

< 270 bp

M123456780910M

Lane M : x 174 Hae TH DNA marker
Lane 1 : Positive control
I.ane 2 : Negative confrol
Fig. 2. Nested PCR for HBV in sera of patients with

aplastic anemia.

3. PCR& ol8% Z5+ ©MMzolrsel HBVS}
HCV-PCR2| H@4H

A g2 238 2] B GAMEAN Algg HBV 4
HCV-PCRE RE 4olA S0 (Table 5).
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Table 4. Positivity of HBV DNA and HCV RNA in Sera of 23 Cases with Aplastic Anemia

HBsAg(+/-)

anti-HBs(+/~) Anti-HCV(+/-) Case(s)/Total (%)
HBV DNA (+) 140 01 00 1/23 ( 43)
HCV RNA (+) 172 172 21 ¥23 (130)

Table 5. The Findings of Viral Markers and PCR of HBV and HCV in Sera and Bone

Marrow in 3 Blood Products Transfused

Anemia

HCV Viremic Cases with Aplastic

Age/Sex HisAg  ati-HBs  ati-HOV HBV HCV. HBV-DNA  HCV-RNA Bood
Viremia  Viremia in BM in BM Transfusion

F - + + No Yes No No 13U

1M 4 - + Yes Yes No No 1y

1M - - - No Yes No No 15U

4. HBV % HCV-PCRaMD! EXjoIA $8 2 2}
oo e

HCV-PCR®] 447l 33 25FolA ¥Aa4 11-150
AEE 7Y e 7|99 o] AN HE 19 olvol B
T #40dE AH4E e 4L UM (Table 5).

L

7v9 ¥ A EFA 913 (hepatitis-associated aplastic
anemnia) & 1955\ Lorenz57o] Agor Hu® o|F &
& Zart BasHa oy, AdEEy g dAd F
el o As= vad 28X gA HE + vk
Aol AWEFA wlge] 2-5%A4 hgo] Fub
D 22 ol Ajolo] Mt oF 4-10%00 A 7+Fo) Bt
Btz Bn'9se) Qo). el Bad A7 ¢
B Aolol A BT AAEYA WY FlAdAE
Aol FHEA gxjak rde] HEHHQ Fde] MY
HArka o, Aol H]S) %‘dOMW g AYE
F4 dde] o Bo] 953 o}, Fuky 19
o fHgel & —?-alb}elrﬂl/‘t 7l F AREZA
Hgo) g Bz} wje =8

78 Fol 2YHE APEFAH WL volay
2 B of 1%u] el A wAbEY F2 ALEY]) &
ol e gxldlA BAgcn #9° " gyger
rdol A7 Al o2 RE] F oA 87]Y Alold B

2YHL B 5 A3 o) g Sl ERHWA ul
o] 2y s ot L WYL ojF7} BFg H$u)
W}, Casciato ¥ 2 Kindmark 5% 24 By 7+
& st Fol AARTA Nge] BV RuP
v QL3 Zeldis $¥& FA47EE 43 UM HAEE
%% AYEFY IY 839 gRES HAV 1} HBV
o "€38y FAA7F &4<] “non-A, non-B viral
hepatitis (NANB)"¢} & o] dvkar st} Issaragrisil
$9¢ 3759 HYERY U BB G2 do
#aE vk HA AY BAL % 71gHe] A= Ao
= AR g 24N YEst o 3ujol L), BY &
C¥ de 92 7198o] U Afol= ANBRY
N YEEr} 524 goin Bt £§ Gruber
g% 34 C¥ Hde dad F 53 APEFY 9
ol AT 439 FABAE BusEA HCVSY)
AnAdel s AFsAh oMY 2+ wholeize] 7
A F 7 FA7INA PEr)e Mol o AYEF
4 Wde] Y 5 AtkE Aol MR AL gols}
T o rmpelearl Ay B HA<lo]
g Hol s E ole) Bl wpolg 24 e &

Hgol Be SEvddtebE AYEFAH NE B
1ol HBV 2 HCVS 7l delo] tia Ba7h of$
=2t} olo] SR Ao vy 239 AYEY
4 WY BAE et ¥F 2 25 Gy
Ae] HBV 9 HCVY #dgelg wetatnsl 2hgde
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B2 O 7Y oRE wod F A& vpelEs FA R
A &S AT

Td F R ANEFA 1Y Bxe] HAM A
&3 HBV Exzldl d§ RuE S} 29 BEILY
2 e T MY AARRY NP S 39400
BuEi £3 HBsAgd 97171 &€ 8 A% A4
Bg4 wde 2ygdcE RaPs o ANEFA
uiyg §Ate] Aol 4 HBsAg FAHE Al88 £ A1
A 2839 F 19olA PR 43%2 FAALE B £
gvbet A4l ¥4 HBsAge ¥4&9 Hixdde
o, £% anti-HCVE Ao d4delfdz ¥ HBV
DNAX <Aolleh vt E4 csjdFeox A Rg
PCRell4 HBV DNAZ} &4olol X HBVZE AAEFA
Higel ZFHeclelgln & £+ UAT

2 & 2P QRS NEEA] A A
3 7rgulolel s AR HALE BEUE 7Y ulolE
2E& 333 B2 NANBY 7ty slelgj2rt iRE&
A grie wad 7} Qo £¢ Pol $2& 5 44
B4 0¥ #§4 11884 anti-HCV 4Ad&ol %
102% (12%)eldtin BustaA AA @ 118%&
v F AMEZA 9E 199)F B34 § & €99
o] Wy (999)5 22 o] anti-HCV ¥4 && 24
&l 319 ¥ AR EFA N¥AME 158%, thE €U
of o]§ BEolAE 91%E ME FAFS Belo] HCV
o 9]g Aoletr] wrlhE HIABIBR|C Zhdwpele|nt
T Wy Fo) = HCVOl thet anti-HCVAAE Y Fold
Rolat Z43tgict. 22} Hibbs $7€ HCVZE A8
A4 g e LT sheyel dE AR
HCVZE A3 #5994 € AAe YA =89
AR ZEe do”d F Je denguest HFE
flavivirusoll 318, £ 2238 FALEo] ASE AA
sk B A7 AAREA g gxdA 24
EAUYEHUEIAIE o 43 anti-HCVEY F4&8
87% (2/23)2 th& Bue} Hl&3Hh

AABRGEAY (EIA)Y 9§ anti-HCVE] FAL
viremiaol tha} @ ol% @ HAtelth Bradly 29 B3
o o5bd EIAWel 9% anti-HCVHARE 65%2 A&
&g Holed o3 # anti-HCVEA 9] B3 & HCV
d 79¥ ¥ ant-HCV7E 84S EdHE 15-255%7}
gaslr] g ez gt Wby 0 F AREHA
wEge g e e F 1550 HAsEE HCV7L

o] H2lE anti-HCVE §4& RYT AdeE 3
ojty, MMEZFY WY #FAelA HCV viremia®th
anti-HCV7} @& 44 &8 Bols E thE o] f& nlo]
B2 ol gt ByerHel A2 anti-HCVZH 2
Y452 gers ol FoonEY e 7Y F A4
g4 98 =B 2 T #5549 4 a9
dde |y 228U F2v glew TAXE vE
¥k-8 (T cell mitogen response)s @ojA ojA HCV
of the AANEEE Aol &S Rusrh WA
anti-HCV 94 &l 9% HCV 99 F:3& 4Axg
4% 7} (underestimation)® = glo} UA A2 E
BAs=E FE 4] o] olfE Qs AA
B4 9d #Balel A HCVZE €93 AdAdo] ded
qBE dFsiedols EH A HAR] anti-HCVETH
viremia® #91%¥ F % HCV-PCRe] © #&3ch
39 F Ay AYEFH Y A A PCRE o]
£ 71&9 Rug ZYH A Pol ¥ NG F 2
AE QB WY 82 10939 & Yol 93 A
A Nd 8z 23894 HCV-PCRE A1 9% v}
AR A &= 21.19% (4/19%)o) A HCV viremia?l 275
A FAANAE 26.1% (6/23F)EA HCV A& A
2 frAlEled Aol 2 AF anti-HCV A%} Brh
B 0g F AMERA WEe vAHBHICYH Hgutel
# 2o o Aolg g HCV viremiay 89 9
& dgolal ot HT FFolA AFF o] B9 A
FAME HCVZF HAERA o} ozt HEE A3
#rith. Hibbs ¢ 449 7198e] gl 4B
Ny @xast F¥9 J1gEe] gl AWl Aleld
HCV-PCR %4&& 27 53% (3579 5.1% (2/39)2
= 37k Aol f1e-g Basigoh aEam Y ¥
A By 98" @Rtol M= HCV-PCRY 44 o] 35.7%
1028)A =, ol TH¢L ol vi# st HCVY
A -go] Fol HCVE AAEFY WE Hdolehr]
Hrhe dld A8 e £EY FAH9E JEd Ao
Badtgeh =3 7t F AAEFA NE FAjedA E
A A 100U Y 8 e 9 E 60%, 20U°) 4
o] Y& W Ao ME 58%NA HCV-PCRYA &
& o, 20005 e ¥ W Ffole oF 19%
o] YA &L, 183 5U 3] 5EE B HAldME
0% FA&E HAtty RS B dTlA Ay
% HCV-PCR ZAM €A 239 % 39 (13.0%)00
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A GAHE B ol BHugt FAREIN U FFoAe
BE ZAoljlen, k3§ ol BT HAAAE 10U
A4 3y we gAge] ot HE 1 o] Feo
U 2015 w29 F7F ¥ S gl §9% S8 F
9] o] QiYW & AU W B 7PN
HCV viremiaz} A 234 98] el Hoke
HEe Xg & P2 g 43 Aoz YFEct

F5U YA Ee HBV ¥ HCV vlol8{ &7} 2
of AMEFY Wlgo] BTE FdE FF 2ER
AX7} el s =48 Wols o Holoh mEky
F4 994 XA HBV ¥ HCV-PCRE Al8g Bart
Atk 24 wdM R4 Algg PCRY thgk Ba e
g =B olEoME FF B EA HCVE B
A% 4 ARG Y B QFNME F¢ gHAE
o] 4] HBV-PCR# HCV-PCRE Al83jg ul RE ojolA
HBV DNA$ HCV RNA7} d&5% &t

AAEHAE N8 gl A HBVE EAAQ] HBsAg
9] A go] $Elivie AU FAAEH visdddne
A, anti-HCV 44 &of AAade FAd&of v)ste g2
sh} 2R 10U o]de] £8-& ¢ 7190 RS
HE o ol F¥o AT FAY Mol ow, E
3 HBV % HCV viremia’t $9 8 2= 4 @
AXo A HBV % HCV 54y & & g
e Aodd AYEFAH VP9 dAME HBV ¥
HCV7t #edd M54 & g Reg Yt B a7
7F A& deq #EHYGen, £F H9EY ANEF
A g B g ANEFY Ve vagael
URNS& A o tdvbol 2 A AYBFA
e Q% 4AAAN g FF B B 4
oA AF7t glofor & AHelth

2 o

B A ANEFN NEE 2¥Eel AdtE ¥
Agolw, 1 AU trFskAT 4dE & T glE U
Bl A7 dREen dEA e g9deEs ¢
B, WAL AL vlol & B AlE Zd Bl dled 3
ZolE BE 9 C¥ tdulelzla (424 HBVSHICVE
oksh7t AMAERAE UEs ddde] AdE dTEC]
HuHI gtk $UHE HRE Fdote A7A
H3) 94 BY ® CH g ¥ohE AREZY

wge) HARIEr} Fol o|E9 QA BE 79
o]l e AR FURITE o} A g =E 4l
Aojrt.

W :olo AEL 19959 1HEE 1996 1294
ool Hgtistmy gl st AYEFY v &
I 238 HHLR 3t JAEFH Wde) L
HBV % HCVZY Abeole] daAd& dotraxt B A
& g3t A4EFE NEE AdA) 2Ed 8%
A B 7199 ExX|A<! HBsAg ¥ anti-HBs$} CH
7+ o) BAAQ) anti-HCVE 247 FAAlella, €93 2
EF5 9 LAN FHEAIYHSE (PCRE °] &
sto] HBV DNA ¥ HCV RNA ¥4 oRE FAbsld
& 2o A3E ddok

4

1. ¥4 HBsAge] ¥4<¢ A%E AA 84 239 F
1% (43%)°10 R, anti-HCVZF ¥4¢ A= 29
(87%)01th E% HBsAgo] 47420 1FAM T anti-
HCVE FAdl Aot

2. @AM AYF HBV-PCRE& AH 23%HF 190l
A FPeoz FH&L 43%°1901, HCV-PCRE A} 23
HE 3golA YHoE YL 130%0lUch £F ¥
% HBV-PCRe] %431 19 A+= HCV-PCRe] &4]9]
oAoloja HBVSE HCVE FEz498 AAM] FUoh

3. A gz 2399 FF GHHENA A g HBV
9 HCV-PCRE RE ooy &4 ryrh

4. HCV-PCREAS 19l 38 R E AdA7
A 10-15U9] dd8 $E¢ 71980] Ao vio]
gl g d4d 4 glslch

2 EuE R A77 H& do)M g3y dae)n
g fepvtetel A AR HA wPHxte] HBV EAz}
FH &L S g FPE&TH kA Ln,
HCV BAA 44&S A4Ue & vgto w3t
o AMERAY NEERNAM HCV EA2e] G4 &0
ES AL g AEE A% +¥d s ez AR
5ith HBV ® HCV viremia’} $HE A5o% ¢
@A o= HBV DNA 2 HCV RNAZF H&HA
ot HAYEZA WEe QA2 HBV ¥ HCVZL B4
@ 7PeAde 9E Aoz AR AU
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= Abstract =

The Evaluation for Hepatitis B and
Hepatitis C Virus Infection in Aplastic
Anemia

Nam Jin Kim, M.D., Woo Hyun Lim", M.D.
Sang Doo You, MD., Myeong Seong Kim, M.D.
Soon Pal Suh’, M.D)., Hyun Chul Lee™ ,M.D.
Tae Joo Hwang™, M.D., Sei Jong Kim, M.D.

Departments of Internal Medicine, Clinical

Pathology”, Microbiology™, Pediatrics™,
Chonnam University Medical School, Kwangju, Korea

Objective : Aplastic anemia is a rare but serious
complication of viral hepatitis. Both aplastic anemia and
viral hepatitis are more common in Korea than in the
Western countries. It is necessary to study about the
relationship between them.

Methods : Twenty-three patients with aplastic
anemia visiting Chonnam University Hospital from 1995
to 1996 were studied for positivity of hepatitis B virus
(HBV) and hepatitis C virus (HCV) to investigate the
association of hepatitis virus infection with aplastic
anemia. The surface antigen of HBV (HBsAg) and
anti-HCV in sera were tested by ElA(enzyme
immunoassay), and the presence of HBV-DNA and
HCV-RNA in both sera and bone marrow cells was
examined by the polymerase chain reaction (PCR).

Results : The positivities of HBsAg and anti-HCV in
23 patients with aplastic anemia were 4.3% (1 patient)
and 8.7% (2 patients), respectively. The positivity of
HBsAg is similar to that of HBsAg in general population
of Korea. The positivity of anti-HCV is higher than that
of anti~HCV in general population of Korea. One patient
had HBV DNA and 3 patients had HCV RNA in their
sera. All of the 3 hepatitis C viremic patients received 11
to 15 units of blood products in the past. None of the
patients showed the evidence of recent viral hepatitis
infection. HBV DNA and HCV RNA were not detected by
the PCR in bone marrow cells in any of the patients.

Conclusion : This study suggests that the HBV or
HCV might not be a causative agent of aplastic anemia.
The higher positivity of anti-HCV in the patients might
be due to passive transmission of HCV after transfusion
of blood products.

Key Words : aplastic anemia , HBV and HCV
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