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REMABFCREI I A P A a4 VA (CMV) [li&1761, FE CMV MiR1561 &, fHEA24
Flo A % AL & LT, nested polymerase chain reaction (PCR) 12 & % CMV EEF O &
FEAEITYL, CMV£OZHBIUE=2 ) 71285 PCRIFEOHERBEIZDWTHRR LT,

CMV Jifiz 176146, JE CMV FiLBE1564 1 floin#s 5 CMV DNA 23t S 1, #EAT
k& Fet T H - 7z, PCR BEtEDIE CMV fiti% B8 13 A T MilEEMREE T, 38T 2 HATOMEE L Y
CMV DNA 23 & vz, 18 CMV DNA 3 ABERE 3 2Bt Th - 7208, MiRFERED 1 ~28HHT (F
W14E D kit L, Z oo CMV DNA £13103~10°2 £ —/ml (F#£104° 2 € —/ml) 72- 7z,
CMV Bl FERAICI1310°~10°2 ¥ —/ml (FEH1052 2 ¥ —/ml) 8L, Hfiv 4 Vv ABFRGECKE LTz

B TIRERER O L 3@ LT,

%o CMV DNA IR FIERTICHEEL L, 7O DNA 8i3E8 c E L Twiz 2 & &0, 14 PCR
ERGERMEETCBT 2 CMV iRkoZe =5 ) Y 7ICERATH 3 L Bbhi,

F X

YA b AFTTA VA (CMV) &, HARABRA
DBULAEDHHEEZBE L TWE I bY sNizy
ANWATH DY, PIRPOR, BRERL, RL %
BRIC & D RS b a3 08, @E A TIPS
B, [EURBLER, 525 VIZFHRART O REET
HY, ERCEELE R 2 EIFIZEALER WY,
L L, AIDS BE? A T il B s (ATL)
BEY, BB EE YR £ OB REERE T
T4z CMV (I & 2 BEfifgs AMIE = FiE
L, BrcEMmL LI U IEBSEN R EE s L

BIRIEERSE @ (T879-55) RAFRARSIARREMTR T
1—1
RABERIRFE 2 R RS —BK

R 7 A9 H20H

3128, ORI LIY A )V ARIOEER
BEARMECTHET 3 € =48 U ¥ 7 HEOHESL S BB
ElxoTwnwa,

Polymerase chain reaction (PCR) i3 55#E M
DOEWREHZKETH 255, B CTREE W
B, PCREW & 2K MEAME» o O CMV
DNA O 223 L b BEMED CMV BGYE % &
BRLAWEWS BEEEHL T35,

AWI5ETIE, nested PCR 312 & b 85 & D
7 4 VA DNA O %17, Z OERERRIC
DWVLTRET L 7z,

wHEEBE
1. B
X IE CMV iz #1176, FE CMV BSE R
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Table 1 Characteristics of study subjects by PCR assay

Patients with CMV Patients without Healthy
Characteristics pneumonia V pneumonia volunteers
(n=17) (n=15) (n=24)
Age, yr, mean(range) 55.4(34~74) 64.5(42~81) 29.5(25~46)
Sex, male/female 9/8 12/3 18/6
No. of samples for CMV
pneumonia 146 115 24
Days for monitoring, B ~
rean (range) 29.8(18-155) 35.8(24-98)
No. of samples for monitoring, B _
mean (range) 8.6(3-20) 7.7(5-12) 1
Underlying diseases* (No.) ATL(11) ATL(7) none
LC(2) LC(8)
NHL(1)
MH (1)
NS(1)
IPF(1)

*ATL=adult T-cell leukemia, LC=lung cancer, NHL=non Hodgikin’s lymphoma, MH=malignant
histocytosis, NS=nephrotic syndrome, IPF=idiopathic pulmonary fibrosis.

FH15f L EE A24BThH D, SfEEESRIGE
W& 5 CMV $iik x4 TdhH o7z (Table 1),
CMV fifi% & £ 1%, OBKHNB LUV b7
FHNCHEEME O RLH Y, QREHEBEN
WHARR 2 N — CHl E iz “owl eye” EIEIE L B
REDIEIEMR AT AL ED oh, ZOHA
#03, @CMV FIHERCx+2€ . 70 —Fn
itk x o7 B el o ER T h 59, JE
CMV BIERE & 13, IR fTbh, £ TOlHE
2B T CMV ERGEHIRD % 8 70\ B R Ge g &
(ATL 83 LA 5B OMERSE) Th 5.

CMV ik OFHE H 3Pl ER S CKIE L %
WHREDBDH Y, ZBCITHRRESHIE, b5 0w
BRI RS EDME T L2 H, 7238y > b
T UHERICUF AMREMERESHBE LA E L
7z.

2. AR DFHE,

BERH>» S AR 18R 2 T EDTA sk
FYIMHE % FRIM L, 800X g 12 T304330 L C s %
B, 0.22um @7 4 V% — (Millipor ) 12 T
WL 7288, —70°CIC TIRREL 72,

M4 o DNA (& Ishigaki 590 FEic L v
U7z, Bis, MMA%1001 1 fh HE B (100mM
KCl, 20mM Tris HCI (pH 8.3), 5mM MgCl,,
0.2mg/ml gelatin, 0.9% Tween20, 60xg/ml

proteinase K (Sigma Chemical #1)) 10041 %0
Z, 55°CT 1 FEIRIG & €72, % D% proteinase
K #1053 0ZBE I THRIF S, 12,000X¥ g,
1053 D3z, %D LiE% PCRREE LTe,

3. Nested PCR i

HfEH D CMV DNA O#iglE, 2y b7
74 < —%Fvz nested PCR IC & V1T 7.
HHHI 75 4 <= —ix CMV HiPIE#EE T 1 (1E-
1) D435bp 2HEIET 2 & 512, REITZ A ~—
X 5 IAEID159bp 2HEIET 2 & 5 IR EL
7z,

PCR K It #& @ # 5% 13, 50mM KCl, 10mM
Tris-HC1 (pH 8.8), 1.5mM MgCl,, Triton X-
100, 4004M ANTP & lunit Taqg DNA polymer-
ase (FG#ZEH) & L, single PCR Bif Tl
50pmole D AEI 75 4 ~— & PCR #&5x1 % hn
ZCE&E%50u] £ UT:, B#)thermal cycler (&
WHHFH) ZHWT, BERCLS, 7=—1
> 755°C 2457, MRKE%72°C2 4TIk v 35E
@ DNA ¥IEK 5 %217 > /2. Nested PCR E2p5 T
X, £50pmole M NI Z 4 <= — & single PCR
REIEREYIS ]l 23 L WIS Z, LD Ak
12 T 35[E DR RS 21T - Tz,

PCREMIzF Y v A70u~x4 P28 4%
THA—ATFNVTESKEIL, FIMET CEER

FEHIEFHEE H69% HIS



1% PCR #ic & 5 CMV DNA D&

Fig. 1 Sensitivity of PCR assay. Serial dilutions of plasmid DNA containing the
immediate-early antigen gene 1 of CMV were amplified by single PCR and
nested PCR. Lane 1, 700fg ; lane 2, 70fg ; lane 3, 7fg ; lane 4, 0.7fg ; lane 5, 0.07
fg; lane 6, 0.007fg ; lane 7, 0.0007{g ; lane 8, negative control; lane M, DNA

molecular size marker (®174/Hae III digest).

Single PCR —

435bp— i

ErRfTH», HEOFK MR L.

4, Nested PCR D EE OMES & M4 CMV
DNA D¥ER1b

CMV O IE-12&H 75 A S FIEBETER L,
EE L D 77 R FERO DNA BEZHE L
7o, TO7 TR RERE CMV fifRkEoimk
TR L, nested PCR 21TV Z DREE &
BT LTz,

Z @ nested PCR #EDEE 2 H 2 L Tl o
CMV DNA o¥ER{b 21T 72, Hlb, A
2P 2K K TI0ERBE W AR L, nested PCR
2 & DB ATRE R B A TR RS 2 K 7z, 2D
RASTRELRS X v & 1ml H72 Y ® CMV DNA O
ar—#HErEH L. DNAOaE -k, 77 X
SROSTFEIVDEMLL.

A

1. Nested PCR D RESE

Single PCR # T 1Z CMV @ IE-1137.0fg £ T
B & L7z, Nested PCR #TIX0.007fg % T
HHEGETH D, single PCR 12 < & ~HJ1, 00045 D
BEWEETHo 7z (Fig. 1), AKEHETF Tl nested
PCR ¥:12 & b M#1ml H 72 D H/NR10°2 £ —D
CMV DNA Z#IZE§ %5 Z EHNTET,

2. I#E» 5 CMV DNA Ok

CMV fifi% & Cix17fl46l, & CMV fifi &
15604 1 Floim#Efs o CMV DNA A3

Tk T 9 H20H

[—_—Nested PCR -
12345678M123456738

«~159bp

Table 2 CMV DNA in plasma in correlation with
CMV pneumonia

No. of patients No. of
CMV DNA in . ) . healthy
A ® with CMV  without CMV
plasma pneimonia pneumonia V(&uit;f)rs
(n=17) (n=15)
Positive 17 1** 0
Negative 0 14 24

*CMV DNA was detected by nested PCR.
**CMV DNA became positive 2 days before death.

Haht., JECMV iR EHICB T % PCR G
D 141 ATL &<, FECER (2 Hil) o
£ CMV DNA ##H & fufe 23, HRC & 295
HARZ R CIRIEEIME D CMV BRHYE 13780
Siieinotz, FEE A4fE T B W T
fiz CMV DNA i3k & e s> 7z (Table 2),

3. [Mi# CMV DNA #Hi R

M4 CMV DNA 3 AR X 2f 72 5
7o b8, 16 TR FED28AFIA S 1 H (FIER]
EHEI4H) R, 160 GEFILL) CTHi%FE 3 H
#icInsE PCR 23858 L7 (Fig. 2).

4, IM#E CMV DNA = D#E%

[f#E CMV DNA O i3, CMV ik FIERTT
13103~10°2 ¥ —/ml (CF¥y10*°a ¥ —/ml) TdH
v, CMV i FERF O M4 O CMV DNA #i
158K T10° T ©—/ml 2L (FE¥10%° 3 € —/ml)
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Fig. 2 Follow-up of CMV DNA by nested PCR in plasma of 17 immunocom-
promised patients with CMV pneumonia.

Patient Age(yr) Underlying

Days before onset

Days after onset

No. Sex  diseases IO 3? 2|0 1? 0 1|0 2,0 3?
1 46/M  ATL O0e I

2 45/M  ATL O O 00 e @+

3 34/M ATL ool X X X JIr X 1]

4 60/F ATL O O O e @

5 58/F ATL OO0 © e e ot

6 48/M  ATL OO0 e o o e|le+

7 58/F ATL O Oee o

8 57/F ATL O 0}7

9 45/F ATL O OOOO0O OO ot

10 60/M ATL O OO @ @ e @|@®@ @ 0|0
11 60/M ATL (ONONONONOXO(] ) @+
12 54/F LC O 0O O O %

13 64/M LC O O O0e

14 72/M  NHL O @ e|let

15 69/M MH O Oelert

16 59/M NS O O e o+

17  63/F IPF o o+

O Negative for plasma CMV DNA, @ Positive for plasma CMV DNA ,
tdeath, [__] Ganciclovir treatment

Fig. 3 CMV DNA titer ir plasma.

(copies/ml)
106 lcecenos)
105 ao @0
104+ l<cos) o0]
103+ [ees)
102
Before At
onset onset

L 72 (Fig. 3). CMV & T L 2RI
T3, SETH £ Tk PCR 13514 <, CMV DNA
BEOREA b A 5N h - T8, ganciclovir D5
& DEER U ZAEF] (GEI10) Tid10°3 £ —/ml
»5100/a v —/ml N L, BERGE2H
I CleE b L 7z,
x =

CMV i Db EELZIEE, EHRbs v
BRREXMBERERCIVES NI BER®S
CMV B 2T 2 2 TH B0, fiF
i SV BUBMERES Z L IIRETH S, K

MIMEmMER» > VA VA REET 2 Hik
(viremia) %, "4 VAHER2BRE T 2 %
(antigenemia) Y3 IEE M CMV BEYE 12044
LRFREDOECENETH 525, HFE COMER
BEE R MR OHERE - B L, REFEIZOH P
IR NETH 5.

PCR¥EW L W RMMMBE MBS S D7 A v A
DNA %283 % 5k (DNAemia) ZEEMEOE
WIREEZWIEETH 223, D TRENE WO
BEHBETHBEE 207, HEE CMV BREYE

I TETH 5.

CMV 0Bz MEMEE ch s F 2 6
W, EEMAALIMED S XSS ES AR VL,
Ishigaki 5?13 CMV ik % FIE U 72 B 86T E B
HoMBE»5#HT CMV DNA Z#H L, Mg
F1 D CMV X BB J7 D % > defective virions @
RETHEET 2 EHEHIL 72, Brytting & 3 9PCR
B XD IEEECMV BRREBREZEOME» S
CMV DNA Z#H L, CMV BRIl O iR X
D MEFIER & i CMV DNA OfFE 2 1B5E
L7z, UL, Spector 5'30.2um 7 4 V¥ —
T L 7 cell free DI L H, CMV DNA %
BRHL, &51274 )V ADSHEERE KT L 7z,
Bis, EEtE CMV AR o M 3@tk

RYEFHERE  5B69% HIS
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CMV WEHE L, MEEEREZ D Tk <, cellfree
CMV 2 & 274 VA EREDO T REME 2 R L7z,
AP THRAF, PCREEIW & 2 Mi4Es» 50
CMV DNA O, BE-REECELTYS
DH TR L, CMV liRORIZHICERTH
LZZerHES»IIZLI, BIs, CMV BiR TIEKE
53 DRER TRaER EE B o HIE LT I 4% PCR
BEEEL L Tz, L, CMV iR 2780 7w
EFICEEATCIEEETHY, SEOHELEH
Wi, I PCR #2388k U 7z Rt A
WAKIOHEGTRETHD Z LHRB SNz,
Mm#t CMV DNA 0¥ E&IDOE Tk CMV
WK FERERFIZ B 1T B 7 4 W A DNA BIZFERTIC
< S~EML, ERREEITIRERTROWE L
FRIL TRALTBY, Hiv A Vv AKIOBRFE
ZHET S Z2WHEILDBDEFZ 51Tz,
SEkEE L7z 5ETiE, DNA offiiEic 7 =«
J =V ¥ 2 — ViR, DNA O¥EEL
T EHEERIMTTEE - E4F > Fu— 7Ol
RE, BHMREBAEIAVTWREY, ZOEBEL
FEOHEAZ LD, REOEREEP—RIREE
TON—F VIRBEHBHRETH 3 L Bbhl,
PLE XD, BERITHO N T 72 AR M Bk %
Wiz PCR BIZEEN, M4 PCR 813 B RGMEE £
B3 CMV iROZHEE=F ) > 7 IR
TERTHY, £/ 4 VA DNA BIZRE LM
B3 % Z R I Nz, S5 SITERIVER
X nnig, 4 PCR ¥ & M4 CMV DNA OE R
EDBHT A N AKREDOENIEE L 5D L
Ezohsd,

BiEE - CMV ADI69%, Ma RISl 2 ZftE
PnicBIRERKEMAEYFHEE, MRHE—EE I EH
VAR US: 3 1
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Detection and Quantitation of Cytomegalovirus DNA in Plasma from
Patients with Cytomegalovirus Pneumonia

Iseei TOKIMATSU?Y, Takayoshi TASHIRO?, Yuriko YAMAKAMIY, Tohru YAMASAKIY,
Hiroshi NAGAOKAY, Hiroyuki NAGAIY, Atsuro HASHIMOTO?Y, Yoichiro GOTOY,
Yoshio SABURIY, Hiroshi KIKUCHI® & Masaru NASU?

USecond Department of Internal Medicine, Oita Medical University
AThe School of Allied Medical Sciences, Nagasaki University
Blood Transfusion Service, Oita Medical University

Detection and semiquantitation of cytomegalovirus (CMV) DNA in plasma from 17 im-
munocompromised patients with CMV pneumonia diagnosed histopathologically, 15 CMV-
seropositive patients without CMV pneumonia and 24 CMV-seropositive healthy volunteers were
evaluated, using the polymerase chain reaction (PCR).

CMV DNA was detected in plasma from all of 17 patients with CMV pneumonia, from 1 of
15 patients without CMV disease, but from none of healthy volunteers. One patient without CMV
disease exhibited positive CMV DNA by PCR 2 days before death. Plasma CMV DNA was
negative at the time of admission in all patients, however, it became positive 1-28 days (mean,
14 days) before the onset of CMV pneumonia in 16 patients. The amount of viral DNA in plasma
were 103-10° copies/ml (mean, 10*° copies/ml) when first detected by PCR. At the onset of CMV
pneumonia, they were 10*-10° (mean, 10%® copies/ml), and increased with disease progression and
decreased with disease improvement because of treatment with antiviral agents.

We succeeded in detection of CMV DNA in plasma before the development of CMV
pneumonia, and showed the amount of viral DNA reflected the extent of active CMV pneumonia.
Thus, PCR amplification of CMV DNA in plasma is a useful tool for early diagnosis and
monitoring of immunocompromised patients.
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