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Semiquantitative PCR for Detection of Human Cytomegalovirus

Soo Jin Park, M.D., Young Woo Jang, M.D., Hyo Jin Chun, b D,
Deng Seok Jeon, M.D,, and Jas Ryong Kim, MO,

Department of Clinical Pathology, Collage of Medicine,
Keimyung Univarsity, Taegu, Korea

Background : Human cytomegalovirus{HCMV) is one of the major etiologic
agents of severe illness and death in immunccompromised patients, Some techniques,
such as serology, virus culture, HCMV antigen test and DNA hybridization methods
have been developed to detect HOMV infection but there are several drawbacks in
them. The polymerase chain reaction(PCE) technique for detecting HOMV DNA,
although it promises a high sensitivity, risks the possibility of detecting latent
HCMV infection and leading to false-positive results. Thus, we performed semigquan-
titation of PCR-amplified DNA, so viral load could be asseesed by measuring the
DMNA titer,

Methods : We performed amplification of HCMV DNA using nested PCR and shell
vial assay of peripheral blood, urine and BAL from forty-eight transplant recipients
or immunocompromised patients. And semiquantitative POR assay is performed in
samples positive for HOMY DNA,

Results : Eighteen(37.5%) of the 48 patients were positive for HOMV DNA in
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POR assay, twelve(25.0%) for HCMV in shell vial assay, two(B 4%) of the 31
patients for HOMV IgM antibodies and 26(83.9%) for HCMV IglG antibodies. In
semiquantitative PCR, DNA titer in specimens positive for HCMV in shell vial assay

were much higher than negative,
Conclusions !

We think PCR has the potential to be an effective and reliable pro-

cedure for a rapid diagnesis of HOMV infection and a measure of wviral lead might

make it possible to establish the degree of viral burden associated with the dewvelop-
ment of clinical symptoms (Korean J Clin Pathol 1996;16(4):545~55).

Key Words : Human Cytomegalovirus, Shell wvial assay, Nested PCR, Semigquantita-

tive PCR
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el A Evle]2 A lhuman evtomegalovirus,
ol HCMWVel2l dhE Adgl-a4Es 554 Ja] 7
o BEE deoy=gl] d¥des AdE deoly
Had A e)ide] gl FHAME ofF da Pds
£ fgeloi(z, 3], HlolH#aleAe HOMY TdE
2 ezt G)-80%E off 2o Hez deiAglaed
(4], 9« HCMV o] wasld ganciclovirs 2
& Ahelel| AHcE AR dA-le AEY 995
F7H717] Sl Aeeia ays| 9 ol o4 A
Fukio] BylEE AfdE ddsenta) Ad@Eg] =
shgiend, e el Al Fod 34 9
deld ajle fRIAFR o5, o, =70« gt
olei= a¥E dalshe o] AFs|m=E o|F 3
M sl Aeks] a7EchE],

slabd e 2 #sky HOMV 3HEs #2s gHide
slela = gabrt Dasich HOMV e A3402
= P4HE uhE(TIe]e ule]ai wiebE(g]), EAA
g HeF b enzyme-linked immunesorbent
assay, ©|3} ELISA=} W& o] &% vlo|2]2 digle]
H&EO, 100, ALH3HT shell vial assay(11, 12)
g DNA m3E13] S0 slen Z799E f3de
FApia] sfatn 8ol o

Shell vialg2 dpele]s dlkdsde] dFe=2d #
Ao 2] SFHEL vlol A~ FHE 2T T F
HE S3yEe " HOMYV S doddadys
Hleg dafteay 2-3 o d Far) slgsid, =

# SR E AP )9S (polymeraze chain reaction, @]
it PCRe|g sHe BH2 3t DNA 295He 53
22 FEY F 3k WHoEA duize Selmrst E
2 wioz njdke] A2 A& B s &
Ag Helg~ A} glo] EalE DNATIe=E FHéo
hed Fae] gk zed, A7lEAE sHEke]
HE7} e A Aele] fzlolle HOMY A%
o] Hle|EAE dlEE & 22B22 PCRHA HCMV
DNAZF H3" o 34 HCOMV AF 20k olya} 3t
Bade shsAds glel vhelase BT Bast
o}, Cagle S014)& HCMV o] gide Bale
AA= 58 vE g PCRE A48k 94 S4be] 23
s APEl wlela]s oks] HZE ZAslgion] z2] 9
dle] 22 axle] 7FeAdE MM

ole] B gigte HOCMV #go] =l4=e <48}
9 Ageds Aeie] 28 422 PCRI shell
vial viskH & Hadled o HAE vaslzm, PCR &
A ANZ vlelzis o] AZE SAFHRA PP
PCRE dr3le] 2igks f848 desiazl ssich

PUEE =
1. &7 EA 3 lE HOMZU03 A EERF

B odTE 10939 585H 19958 39AR] HCMV
FEZe] Q4w oAt @ Adya e gat
4ol M AHE Y, AW 9@ S@EAHT 43
(bronchoalveolar lavage, ©|8F BAL=lgh 3 &=
AAE H¥=2=2 3182™ Ficoll hypague density-
gradient 2.2 T TE s RFMI 1640 w]=]
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o /47 g3, 49 3 BAL 52 A Az glsl
44 A7) WE B@edn HOMYV 2345 AD
169 Hlo]# 25 (ATCC VR-538) 8 <l&3soqg
MRC-5 AZF(human lung diploid cell line,
ATCC COL-1TL ) AEste] dlga s dde
Algatsd,

2 Shell vial Hy2HY

Shell viald 493t ok wedEs] MRC-H A=
#el "3, BAL ¥ 450 nm <372 B 4
& 2hE 0,2 mLE HETAF T 2,600 rpmel #4583
#4 Eelstgch, o #el 5% FCS9 1% antibi-
otics-antimycotics® 28§ Dulbeces’'s medified
Eagle media(D-MEM)# Hank’s balanced salt
solution (HBSS) ®lz] 1 mL4¥ &F&n 37c 00,
vkl A 48417 wiekgt £ A BEE cpELR
AEE AT SF24 FHCMYV 34 (DAKO
AF, Denmark) # fluorescein isocyanate (2] &
FITCe# #) 2 HY8 gud3aid &4 (DAKOA),
Denmark) 2 743 H9¥3 945 3lo 98 Ax
2] He ¥EAEF HelerlE FFN5, u]ddA] 4
4 dEz2E HCMV AD 169 whelg]=8, &4 oz
2E FRTE AA a4« ARt} ofu, 2EE
A BHEE HOMY immediate early S8} early
g Az g T A2 BHE Siele] ALEs)
sk

3. SEEAUHESE RIE HAA2] W

fatel A9 5 mleld 2w ol el ", 2

Table 1, Primer used for detection of HCIMV and DEBL gene

4 BAL Fe HAS AHgslr] Aza) 20 B
e DNA Eees E34 L5 mLE 5= 12,000
rpmel|A] 2083 #9388 A4S AMREle proteinase
K-chloroform® [15)& =885 2w FHa® DNA 3
A SR So 34 Ana]l 20 B@sigo

4. Oligonucleotide primers

Z+ gligonuclectide primere 5 AF(F, =)
oM F5isted ARSI HCMVE immediate
early antigen Al f32bs] Wl WA exon{EcoRLI
fragment of AD 169 strain} 9492 primer®
nested PCRE 4Agiglion] ojd DNA FEe] 3%
#aF FAs7) S8 DRB1 f3ze] AwA
intron 992 primerE AMHEE] WF z2 aig
ok Z primer®] 99, 97 A4 @ PCR =5 &
=75 Table 13} 2

5 SEEHMUE

PCR+ hot-air capillary thermaocycler?l FTC-
20000d @t (), F5]E o] Eale] Aldabdo
2z} PCR4 Table 29 o] vh& E3Es d#a =
EE =38 predenaturationd 94¢old 10,
annealing 55T=4 13, elongations 7274
20348 F=Hez 408 Y53 o}E postelongations
T2t 2023 dAlstEe, 213 FCRe €94 PCR
dEE B3 DNAR &sla, DNAR 2 #5585 &
218k A WE A2 AR DRBI f3ak o
@ PCRE 92t PCR¥ B¢ =M S35

PCR &2 #48 1.6% synergel Diversified

Sequence

Region Primer Product, size
dth exon of Cuter primers 242 bp
HCMV IE gene F1 5 -TGAGOATAAGCGGGAGATGT
P2 5 -ACTGAGGOAAGTTCOTGOAGT
Inner primers 146 bp
Fa 5 -AGCTGCATCATGTRAGOAAG
Fb 5 -GAAGGOTOAGTTCTTGGTAA
Ard intron of Ca 5 -TGCCAAGTGGAGOACCTAA 796 bp
DRED gene Ca 5 -GCATCTTOCTCTOTGUAGAT
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Table 2, Component of reaction mixture for capil-

lary FCR

Component Final cone, Volume
Master mix 5-9 L

Tris HC1 50 mMi

BaA 500w/ ml

g Cly 30 mbd

dNTE 2 mM ea

Primer 5 el ea
Tag. polymerzse 0,5 unit/10 gl
Template DINA 0.4 ig 1-5 gL

Tatal

10 L

Biotech 4k PI=)& =8 0.8% agarose gel<H
A7) %itn ethidium bromide® 543k S &
Z Ao oE 944 od polareid #peElE #s
FHrh

6, HHEZ SEELMHUES

HCMV PCR %49l ZAE g4es v PCR
& Aalzld s, DNA 95E Falo shell vial o543
4 S0 BEdle] O S5 glaEksch ol
i =24 ¢18 %s] DNAZ] DRB! #3AsE
AelEls] 2 primer® wHEUU E@AF1a, DNA 9
he FAESE REH DNAE 1049 AwEsdg &
PCRE AAste] A71954 53 & Heole 3 3
2w 24 202 #EES. oju 84 g2
A2 DNAZ vhg 87 BEd) W Selalez K3
B oA waEr] b 10 ngsl HOMYV &49 94

12 3456 7M

Fig 1.

Ase| DNA® Efshe §92 Abgsigict
7. Sas 2

# HOMV lgGet IgM & ZAAHE Aldstd et
ELISAY (Titertek® & ©l438le &FF=37 0.1 0T
A SdeZ 0,18 024 AR AlEEka 0.2
23 Al e s fasd

4

1. SeEAHMYEESEDL} shell vial B2
=

PCRAAME [13k28 357 A8 HCMY Ea87
FZ HE 29 DNAE 10 ngsl HOMV 249 91
g 2s2 DNAS Eiste £doz 10d A2 #H4
gled nested PCRE A8 A3 DNA 1O fg 74 3
Ae = A%es ole HOMV DNAS 20 copies
sk (Fig. 1.

=# ghell wial #labge] H5ede E3 HCOMVE
=2 108] AT 43ke] A7F e 2 gk
e 10° A4 (DNA 10 pg, HCMV DNA 2x10°
copies) 7] H &=

2, 2 AL HOMY 24

Nested PCR ZApela] obdel Bl 424 & 1820
(37.5%) 9o HAEs 28 HeHE 30, 6%, HE
o+ S23 gHlEE 3 0%, BALE 50% 22w ¥t
dHe § ddMzE ZE57] g3ich Shell vial Wl
akagl Fhal= 1220025, 0%)9 29 of & & A2
2E #aled PCR 9Fd-E 2ok (Table 3, 4,

Bensitivity of PCR detection of HOCMV
DA from MRC-5 cell culture supernatant.
Lane 1 through 6 indicates HCMYV DRNA
concentration of 100, 10, 1 pg. 100, 10, 1
fg per lane in agarose gel electrophoresis.
Lane 7: negative control, lane M@ size
marker.
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Table 3. Comparizon of HCMV-PCE with shell

vial culbure

HCMY culture

HCMV-PCR Positive Megative

Positive 11* T

Megative 1 k)

Total 12 b
*: Number of patients
Table 4, Number of positive results in HOMV-PCR and Shell wvial

culture
Hamplas HCMWMV-FCR Ehell vial culture
Tatal Pozitive Total Poaitive

lymphocyte 25" 20 am NI ND
urine 49 1530 6) 50 11022,
plasma 40 nin o 43 1[ 2.3
BAL 2 L{&0, o) 2 aro
Total 116 15 95 12

*: Mumber of specimens
'"ND: not done
Mumbers of parentheses are percents.

Table 5 Comparizon of HCMV-PCR with serclogy

HCMY Ighd antibodies

HCKMY 1g(s antibodies

HCMV-PCR ——
result Positive Megative MND' Positive DMegative ND
Fozitive i 7i 11 3 2 11
Megative 2* 22 fi 21 3 &
Tatal 2 29 17 26 i 17
"I Number of patients
"M nok done
3, HHHEF SRS AMHpE
HCMV PCR 4% 1581 & ooz viasr POR HOMV-Igh 3o 4 <

= dalsle] #Hozr|dE Aol B3 n]E Hell= #@;
207 ##HF DNA 97k 04 4

04 el &4

1T 23am

Fig. 2. PCR detection of HLA
DREI genes as internal
contrel, Lane 1 to 4:
T96 bp FCR products
from HCMV-negative
human genomic DMNA,
Laneg M zize marker,

2 HHARZ Yehdm, old DNA 3
= F5s #HslEk] S S s
2 Abed DREI f4zke] $E25
g cHFig. 20, Shell wvial
vl gk skslel 11702 HA«iMe
DNA =z7l7 1604 475 Hez
dephds, 249 7rie A e
48R e AT ko
DA E7H7F 0722 ebs
iFig. 3 4, 5.

4. EEEH A

wAey Agg AP 319e) B4 FM D

i Table 5.
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A B
Fig. 3. Semiguantitative PCR of HCMY DNA
from urine specimens positive by both

nested POR assay and shell vial culture{s
and B). Lane 1 through T indicates nega-
tive leg value of dilution factor(zerially
diluted urine DMA from 107 to 107 The
DNA “titer” iz expressed as the negative
log of the highest dilution that produces a
specific band detectable by ethidium bro-
mide staining on an agaroee gel. Lane M
does zize marker.

Oo1223a5M

Fig. 4. Semiguantitative PCR of HCMV DNA
from urine specimen positive by nested
PCR assay but negative by shell vial eul-
tura,
DA and lane 1 through 5 does negative
log value of dilution factorizerially diluted
urine DA from 107 to 10° ). The DNA
“titer” 15 described in Fig, 3. Lane M does
gize marker.

Lane 0 indicates undiluted urine

Number of patients

E —

Meat 1 2 3 4

- Log DNA Dilution

Fig. 5. Number of patienis according to DNA
titer { - log DMA dilution } of PCR-ampli-
fied CMV DNA from specimens nega-
tive{O) or positive(®) by shell vial assay.

n &

HOMY & alz|ola] ghajells o]2] #5% whaa)
A olde HFE AFdre FaF msldth
HCMV aHg azcss Od, Wi+343, ¥
@73, HY, 39 9 o4 238 7)F A3 74
e 9& uf gilEn], oo HAF 3] B3 =
£o] gk 53 Avie]s #@ate] HCMV HEL &7t
el A2E gHHE =7 FAde] Fastez s
3 AgsE HOMV Aart "gasph HCMYV e
AeAAeE WA wyneld selE s vy
[Rl, =2 HoFHAtenzyme-linked immu-
noserbent assay, 218F ELISAZ} 3HE o] &8 wie|
gl el HE0, 10), AHBAYPI shell vial
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assay(11, 12] ¥ DNA mzhi(13] 5| alch
dajeke FAAe B2ke] ¥3hys & HCMV 3=
Az Wyeo2a FLISAES latex £4EE 42
E 4 qlon A whge] G el dlav o
7 g EA4Fe] glvk 1) ¥5eHY ggos AF
Flebde] 7He4e] ¢, 2 HOMV &3 & HE3
2a ME oie akgl L alaslea apgd wEls o
Ay} Aol ¢ gled ol #abr) E HOMV %
A7} Aleke] EaE HOMV g M2 dkeabs] g
o} fede| Azl " & glen £ Al 3
1 AEE stedatr] Bace @ Selvlel. 3) 29
uhge] AalA Ageg 7] Agke] ofa, 4) IgG
g 49 BE F A= g4 A= 34 3
el a4 gle] vEbd £ leB® FeE]] 713
7 glem, M #Ae d9EHE P @xelMe
e AL AAshke 8% FAARIE 29y
e Bl A gbge] AstE e 24 2
o] ¢k2 AL gen AL FAdME IgM vhgol
gle £ oglefa] o Al Fabdeo] WelZg17],
TH o4 4] glm g I ] ghEe] gleBE
gla} Zade Mallste] ool S dehlls PCRY
oub wpe]#]4 wiskyel vlE) HCOMV e 27 3
o 2= #@asls Haprl gadkEicl. Smith §
(16)2] 23e] mad e HA AWAE e
5 HOMV ##d8AL glelala wledzish 2 PCRE 4
A# Az HOMV 332 sHI &8 86% )™ HCMV
DNASIAE 8%2] shd&E Bgend, uleld2 dlgd
Arlel e @ He PHACME HCMVE A&HA
gielth Krech S(18)8] Bmd mp2d M7AlE 49
o] 45-T0%04, A 34A 4218 A= 100%<1x %
o 4 Helch B AFdaE ) FAE Al
31He] gx) ol IgME 29 (6.5%) 221 IgGe
267 (83.9%) ol 4 Fde® deidEed, ¥itHaez o
2} zhe] & gpdla] 125 Apelel] A whEe] glong
AL A7 33 FAE AN wstn o4
ol @ videls Ade] #a8 dydez sglom g
A abdEe] o Ade|nz HAEE PAbe] f84
=] "Welzla] o Fatel PCRYNT shell vial w2
o] @3} Alold s APgdrL gle Aoz BT
HCOMV #d3e 3= Adyjezse 4dd=
Re glo|z] 2 ghfo] DNAS HEss RPET viol

g wiebde] gliu], vlelg]s wichiE 7)Ee] He
Whfo)A]wh AZkat B]ge] BWe] o] EelsiAl o EH
7 2&tm gledd, shell vialdah el Fas) Ay
2 A &g AlZte] o] SEEgichlg]. ¥ A
wle chazhy 3abe =39 dulizs) dlela)s ule
W "elzs, DNA Azdde dds=e Zd4
Hzrl Sele] daHez s o= Esin
gleov) #26 PORWe] vlad HA&sia quizsd 5
olmrh geby] f4dales fide] w2 ier §
7En 9t PCRe &% HOMV DNA F&E& oln
Axdes edd geobe] A¥20), At 2FEH B
o]##(human immunedeficiency virus, ©|&
HIVeleh e e #a)e] b3 g49021], J38%
B o) #Hale] B W, A9, Eley A7 P Hx
2 (28] oM 2=t

Shibata £(211¢] X3¢ m2d HCMV DNA=
ok go] ulolz|2 widkAle] FAEET § wA 4
Ebten ulel2|2 wigkhaleld gl RE BAE
POReM <k o2 Jeht PCRYe] © «|513 dsl
o] =ai=lglix, HRAY Aes PCERAM HCMV
DNAg] skdalelss ZHEH Afde] gle LB
LbElsith Smith 01612 BaclHE PCRHE] Hhe]
22 wjdbdnc o «{9gk dhEde] FREEZ,
Rowley (2318 BasjsEs 2882 He|4EE
Aoz EHAETE HOMV PCR, HOMV as12Ash
vholEl s wiobHE Aalgle 2 Paleld ez o
Ehte Al7le #abeic getn diREe] A5« PCR
o] 7k =14 skdez Jelted, POR%H 2#
HCMV DNA2] HE&3} A EulsbE« 23 ghe]a e
HAaalelols Aogdsl 9lgon PCRe] A3
Hrt o «F1F Aoz vepdeh =% van Dorp &
[19)2] B w29 dlojzi= BEe] HOMY T4
27)¢ ebkn Adld wleleiso] 2EE HE EI)
o] el en POR of8 FApdAbel«lE dastast
izt gl

® AT E 485 o] gzl 2 AGAAe] o]
o] 2li= #alE o gRyde 4w ol BAL F9
S o] 5t vlela] 2 #]eEHALRE shell vialH&
AxE T, HOMY DNA FJA2E nested-POCRES
st o AEE 2 v aEld. Nested PORE
HOMYV DNA 20 copiessd sigsbe 10 fgo] DNAZ
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7 HEE e dyES Eued ols oE En
(24)2} Yan 9ot Shell vialdel 2% HOMV
ek AL S Aaldle] 25 0%2] skdEE Hela, =&
PORAM = 37 5%2] 4868 2+ PCR #+b7t 2ot
gglgl e g Golglgict

Shell vial & Fd&-] PCRERTT & ol f=
1) HOMV gk Al ALES 9284 99 5
=l 4de] AgEe] 2E HOCMVE #&st= 2350, 2
dlfize] AMFHoz et FHAY viel2fs oke] H
2 AL wjebgez HAEe] gk @ rlgide] den
(31] HAl2 2 4y 2] F3dM vio]2i2 7
el #Fart d& 4 gk #oh £ Spector §
[25]& dulze] gloja] vle]2]2 wigbHe] DNA =3
Wy WelAokn sen] shell vial wlekdals o
HAle 2EFEY LS BiSiel AlgatE siabEs
deleE w4 4 ctn fobee), oehd 2 874
M oy EAHE SE3r] #Hiledd HCMV
immediate early T early =) 2kt dbgsts
5 Ale S Al AEslEcl PCRE oif g
F ez fdde] A7 HEE A3 g
712 S Feo|7] A HA AHe W, DNA 5 ¥
PCOR2 &4l A4 #2018 71893, fa4dE
Azz) 2 HE o= Abgslsdch = fejuebs
o] HOMV 3 Birde] 2 Ald-sde 2399 5
the 25 glelz=s| Ajghdel =3 Age] 2471
2 saz g28n, F49 29 e 3hEsE
Hafl e vbola]se Fabgalo Hasicln GegEc

Cagle 501412 5 =2 & sjd8a)=jq o2 F
a doprt A3 BAL HAZ sHE PCRE AEsl
o DNA 971 &4¥3n 2 S7F HOMV g€
AT dlola] s wfoky, AXEE Hal 2 za)E
Hab Fa zlebds) Hshd Sassen shEgt
A o] PCR 9k T 249 Auvteae gl
= 22 «2E AFE F gdx seig 8o
U oad 2o B POCRE A5 HOMY DNA
b HEEE o 4 SR ohel BE g
Fte4de feB2R, Chen 2712 44 ez
HCMV PCRE dA3td ¢bd & B9 A5 a4 28
S P s W et e e - B I = e S et e
ZHel woletm slsith Shibata S(28)& o
e daxalez AL PORES dase] HOMVS

=
ol

23 HgE HOMV a-de]2 0k o2 9l 2jg =
& Tt

ol & A« PCR 449 HAE di4doz v
olela oks] Aeg gelRnzl 9@ PCRE A48

T 4h8o] ¥ALE An M v 24 20
=2 ®dF DNA 97HE S85ch Shell vialgddd
k4%l Hale| DNA H7Hs “1-47, shell vialHah &
Al AAslAE B85 g2 Fedu ez
DNA 7= 0’22 vepdth ojebd PCR 414
e o Fole FE g ALx R FHog A
e, & dfeMe Y3 fxleM Ay 3
A s dAER gslens A Ae o gl
genl, &% old g BeHe W3l Way Ao
= Az,

HEHOZ PCRel 473tz 2L£g wyonz
HOMV #4958 274 agtsted f43 slz2 52
old, PCR 49 35 whaak PORE HAfeg
# 24 T3 B 8 velelag de] HEE
o = g, fhulela e 2] Fo 2 A2 A9
=] #=zh, 2 £ Agd HOMV 38E 2lEe
H o5 = 5l& HAoE ¥}

2 o

i : 918 A Evle]d A (human cytome-
galovirus, @3 HOMVe]2l #le B9« a8 8
Al X 713 FEdE fFdshe vlelyi224 HCMV 7
FE2 53] A7)0y #7 8 dfzdAs AT Z
dH o] shle|vl HOMWV e g whjoes
R AL, ubelea il 24 AA 2
DMNA a3y Fo| AEsd glev o 712 Ags
o] zle] da] o253 23lam 9ich FHIZ¢e PCRY
o] o] old=lm glent HOMV #HE o] gles)
Fooz £ dA7«Me g4 S A AR v
ol 4ke] AEE HFE] H3d ¥3% PCRE 4
Alaheln),

B - HCMV 348¢] gd=E 4892 828 4
o2 A B 9d3, ¥, &M 2 BAL §
= A= 2 shell vial W28, nested PCR, uk
% PCR ¥ HCOMV 3 3AHE A8t 2 298
vl malem, ok dlelala dlE:E ADISY HOMY
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algl~F8 Abedla, linmediate early genesl %
249 primer® <% PCR & g9 =27
146bp=]gic

23} : Nested PCRYS «UEE HCMV DNA
20 copiessl #i9Ehs DNA 10fg=1913, shell vial®
o2= B3 HOMY vhels]l~ 107 242 AE=9
o}, WA Z PORS 2418k shell vial @491 3=
DNA 9717t 249 #42 DNA g7l2ch 24 et
whool, 489e] #atda] HOMV A& dEd
PCRel4 e 187 (37.5%), shell vial d#lskd=lxe
129 (25, 0%), & HOMVY IgM & Z@Abels 319
2 od (5 4%) 3} & HOMV IgG &3 dalAes 31
o & 959 (83 9%) 0] eRdeE Jebda, shell vial
Wefl A ok 2l fal o ¢ g AP RE &
Al PORSIA %bd & Hsiv. .

g2 2 d¥e d9E g5l HOMY 2858
Atksize PCRYe] o Ag et o Dz
Mg wyele] B9l g PCRE dAl5d
HAa vielsls kel A=E 4 glflien, 22
g2 Halgl glah Age] 2] A Fojelafs AA
2 RelE 7Pt e HOMV 39 3 35 2
gulej2izays EXE #FHshed olEE  3lE
Aoz Andd

s#nR=
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