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A case of chronic renal failure complicated with tuberculous meningitis
successfully diagnosed by nested polymerase chain reaction (PCR)

Sachiko TAKAHASHI*!, Teruyuki TAKAHASHI*?, Takahiro KURAGANO*!,
Yuji NAGURA, Takayuki FUJITA, Tomohiro NAKAYAMA?*3, and Koichi MATSUMOTO*!

*IDivision of Nephrology and Endocrinology, Department of Internal Medicine,
*2Division of Neurology, Department of Internal Medicine, **Division of Receptor Biology,

Advanced Medical Research Center, Nihon University School of Medicine, Tokyo, Japan

A 44-year-old woman was diagnosed as having chronic renal failure due to rapidly progressive
glomerulonephritis (RPGN) from one year earlier.

She has been managed with steroid therapy and hemodialysis. The patient was admitted to our
hospital because of fever and sudden disturbance of consciousness with generalized convulsion on October
30, 2003. She showed mild meningeal irritation. Cerebrospinal fluid (CSF)examination demonstrated a
cell count of 60/ul, protein level of 70 mg/d/, glucose level of 52 mg/d/, and chloride(ClI)level of 116
mEq//. Both the CSF culture for Mycobacterium (M.) tuberculosis and the conventional single polymerase
chain reaction (PCR) for M. tuberculosis DNA in CSF were negative results on admission. In contrast,
nested PCR of preserved CSF samples obtained at admission demonstrated positive results. We diagnosed
her conditions as tuberculous meningitis (TBM) and administered a total of 3 anti-tuberculosis agents over
a period of about 2 months. Her clinical condition and CSF examinations improved immediately in
response to anti-tuberculosis treatment. Serial CSF cultures for M. tuberculosis and the serial single PCRs
for M. tuberculosis DNA in CSF were all negative during the course of anti-tuberculosis treatment.
However, serial nested PCR results gradually converted from positive to negative, correlating with the
improvement in clinical conditions during the course of anti-tuberculosis treatment. Therefore, nested
PCRs were much more useful for the rapid and accurate diagnosis of TBM and for assessment of the
clinical course and anti-tuberculosis treatment response of TBM than conventional CSF cultures and
single PCRs. To the best of our knowledge, there have been few previous reports of diachronic study in
which the serial nested PCR was used to test CSF samples obtained earlier in the clinical course of TBM.

In conclusion, our findings suggest that nested PCR for M. tuberculosis DNA in CSF was highly
useful not only for rapid and accurate diagnosis of TBM, but also for assessment of the antituberculous
treatment response in cases highly suspected of TBM despite negative results on conventional cultures and
single PCRs.

Jpn J Nephrol 2005 ; 47 > 113-120.
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FC&HIC I

BB RECMRENEE T, R &M
FIMESERED T T DR TIZ £ 0, ERYYRE O HEBSEIE 235 »
ZEBHIGNTWBY, ZD 5T b ELE X R %
$, F7z, FEEBH I L UTHREL, 2l
ZempoHEEMTAEL LIFLIEHY, R EREE .
2HEDH LI, RIIC BT 2 AL R BRI, P
DEKRPEROFEREO M LI > TELRA L, HK
AR, BHCRSRZ Rl 4 (tuberculous  meningitis :
TBM) i3RI R B L 8> T&ETWw 3>, Lo Ll
F, AIDS QAT REIIHIAR G BFH OW, SimE A
H O £ 2 T SRR SH IR, €0
BENERHRINOOH 5, TBM ZEE S SPHE « £
EAEZEL, BEICBWTH Z DT HEIE 20~50 % & &
ETHY, FHZHEFINERNPEETH 2, LrL,
SEHIEGIR D35 C D TBM DM I BIAE T KA & L TR
BB NN,

SlEbnbhid, BHEBEREORFEC FEE & 2R DK
BRE 2 BsEE THAEL 72 TBM O 1 ] 2 &5 L
12o Z DM C BB R OHIE 12T, BEE P O E
DNA 1Z%}3 % nested polymerase chain reaction (PCR) 3
NEOLOTERATH- 1O THET %,

s |

B OH MR T
E B R REEREAE 2R S ERREE

FRIERE © Frad 3 REFHIHEAL L

BEFERE © | il ic /N RFESZ I R L, il 1c T strepto-
mycin (SM) D5 % ZIFHR LIz, L, SM OEIEM
W E D 145EED S KEICHEHMMET Lo, 20 51k
SR RS T,

1[EBABRRRR © 2001 42 8 Hiz, F#, £50 ) >/ i
[ERE, BEIE - TROKE, 25 OMEiEs, SEEFiRc
ABELTz, Z DR, Blfl & {INERE, CRP OEEICHIZ,
MR, BAKREZZRD, AEBTEE2EL iz, B4m%r
HATL72 & &%, PASHETIE SHF T R T OB LG
I NS DM BR DT 2380, Nz TRAEMILE
s, Ry~ BOERBEBSE 2> Tl &
7z, TV & & E 72 RAEHRORE & FRAIE T B D Biiva oA
ZExRD 7z (Fig 1), BB T XTRET, %y
0 7Y RRERD REREANDUE 2RO 2o Tz PIED

H

Fig. 1. Light microscopic findings of renal biopsy speci-
men in 2001

Cellular crescent can be seen in the glomerulus(arrow) with
diffuse inflammatory cell infiltrations and fibrous changes.
Some segments of the capsular membrane have disappeared.
Deciduation of tubular epithelial cells and obstruction of
tubules with inflammatory cell infiltrations can be seen marked-
ly in the interstitial area. (PAS staining, X 400)

FHARRT R o, MIEME R 2445 pauci immune type D3
RN ARERIEE K (RPGN) L2 L, ZOFERKEE LT
MER%Z% 27z UL, PUFhERMaEY4E(ANCA),
Vv~ F ¥ (RF), MG, Jidifs, §i DNA
HERDT, MOREFIREDIEFE THo7, 51,
D oNEid R R AT U 7208, FERRRI e RIEH L 2D
%D HTHEMEY >/ S Castleman fi§ 7 & IEEH E W T
botz, F1z, ABERFCERD S NWIEE & T D &2
BRICL D DFZ oNizh, ERIHITL o7,
% 4% £ RPGN (Z %} L prednisolone (PSL) 40 mg/H ® #
GrBaLiz e 25, B, @800 »NHlER K2,
25 ORAfE, KERIHE L2, BREEIXEE L 2
MPolze DD, BAEIIH L CIIESENT 28 A LER:
L7z, iBBEREIE PSL 20 mg/H 2R L TWiz23, Z Dtk
LIFT, IMERIC X % & Bbh s K5 REiE O
W oM, FIERIERTEICEMELL Thawv LS Bl
5, fEERE T PSL 20 mg/HO AR Z #1735 & & b 12,
i 3 B OMERFIEEENTIC L D BBBZ S hTnis,

2BIBABERTR © 2003 £ 7 iz, FUFE 25 ORI
FEHAHE L, HInEkE, CRP OZEHHAEMAERD 2720
YRHZFABE L72o ANCA 72 X OB IR E I3 w3 h
bIEETH o7z, FTz, WER, MWK, B, ETO—RH
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Table. Laboratory findings on admission
Peripheral blood count Blood chemistry Serological study Cerebrospinal fluid
WBC 22,500/l T-Bil 0.24mg/dl  CRP 28.92mg/dl  cell 60/l
seg 77%  GOT 91U/l Fe 9 mg/d/ M:P 41 :138
band 14%  GPT 51U// UIBC 194 ug/dl  protein 70 mg/dl
€0sino 0% LDH 1721U/1  ferritin 431 ng/dl  glucose 52 mg/dl
baso 0% ALP 486 1U/I  intact PTH 180 pg/ml  chloride |16 mEq//
mono 1%  y-GTP I51U/1  ADA 10.61U/  ADA I.41U0/1
lymph 8% T-Cho 123 mg/d/  B-D-glucan 25.3 pg/l
RBC 3.99%x10¢ HDL-Cho 39mg/dl G, 124 mg/dl
Hb 10.3g/dl TG 128 mg/dl  C, 51 mg/dl
Ht 32.2% BUN 89.1 mg/d/  CHs, 28 U/ml/
MCV 80.8f Cr 10.49 mg/dl  ANA —
MCH 25.9pg UA 12 mg/dl  ds-DNA below 3.0 U/m/
MCHC 32.1g/dl TP 6.1g/dl RF —
Plt 40.6X10*  albumin 3g/dl  Cryoglobulin —
BS |25 mg/dl  MPO-ANCA below 10 EU
HbAlc 4.8%  PR3-ANCA below 10 EU
Na 139 mEq/!  STS —
K 5.4mEq/l  TPLA —
Cl 95 mEq//  HBs-Ag —
Ca 9.4 mg/dl  HCV-Ab —
P 9mg/d/  HIV-Ab —
M : mononuclear cell, P : polynuclear cell, ADA : adenosine deaminase
W, ViREO®H - b I NTRiETho, 22T, HEEREE N 2RD Tz, MKELFETIE, BEETE

ME R DOEACIC X ZEROTREME OB ETE RV D
PSL 20 mg/H D5 21T Uiz, & & I1Z/NB#EE OB
B, isoniazid (INH)200 mg/H O# 5 #BHtAH L 72
L2525, @RI WEL, CRP K THEE & 4o 7z,
D7z REEL, fEREC THE 3 H O MEHEFFETIC LD
B s Twiz,

FRE 2003FE 10 H 29 HOE» SHEEXHREL Tw
720 30 HO» & FE 2o, [ HEEZER O KEBEREF
D ERREES MBI L2720, YRR Aa AR LZ3
EIEPNTIA

ABRERFIRIE | — M B4R P R KRR 38.3°C, PR %4 20
[El/4%, WR¥E 116 [B]/43« %, Ifil+ 100/64 mmHg, HRAgHEAE
WCEEOEIMZFRD /205, IRERFTEICEER 7 <, 280
D UOoSHETBAEIL e dp o T, FTz, AT, HOER, EES, T
BnwahbELE R0 -7,

HHRSMFTR, ; Japan Coma Scale(JCS) T [-2~ [-3 &
EOBEOEREE 2ROz, 22 L 2 -HETIE, &E
75 HEE 2GR 7o I D Rt i B I3 e <, EER,
&R, WIEE, BRERCOEERI b ol, £z, B
& DIEERIEE % 58 72

ABTERRERTR (Table) : ME TIE, HIMBERKIEZ & IEK

f£9 BUN, Cr, K, PO EHEEL Ca DIEE %GR 72 23,

JFHERE, BRERIZIEE Tho7o &7, CRPOFEHLE
ERROTIzo ANCA 7o ¥ OREEIIREITRE 2B 4
P olz, HERMRAE T, HEEOLSEEREMOMIIES
CEAMS RO, FE C
(ADA) BIEEHH Ch o7z, £z, 77 v 7 ABEE
Y2707 avhAPE, —a—Fa v hAPE, ~T
TANVAAL 7V FbHiREwIhbBEETH >,
P A v A FURAM I B~V 22 7 4 L X (HSV), #9fk
JEE T ANVA, A4 b XHF 74 )R, Eptein-Barr 7 A
WAZEGD, TRNTCEEREEFZRD Loz, — M
W MEBEOBHE BRI ITNTEETH Y, HSV-
DNA  #E#%E DNA 2% 9 % single PCR 13 & b &k
THolzo M X HEH, Ml CT, FwFhd
FEF R I o Tz, BEESMRI T, $EHL 5% 96 5 4 (Fig. 2)

adenosine deaminase

DI —

QLTE;ELE {E[J_EJ'BM_/J\é EW{D?FW%WL 7z i?) T2 gﬂ?\
FHE G (T2-WI), T1-WI, FLAIR BB TIZEEL L, A

PEHADRXHEZE & 22 W U 720 Bk (Fig. 3) Tld M 2 iRk
b2, EREEOEHITRTH o7, %72, &FH
b7z 2~3 Hz O =z (100~200 1 V) DRI (6 $) DR
Az EHEICHED, EERMEREORT LERETA»A
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Fig. 2.

Cranial magnetic resonance imaging
(MRI) finding on admission (October 30,
2003)

Diffusion weighted image (DWI : TR 5,000, TE 10,

b-factor 1,000) shows a small high intensity

lesion on the left parieto-temporal lobe.

Fig.3. Electroencephalogram (EEG) findings on admission
(October 30, 2003)

EEG shows marked diffuse slow waves generally. These EEG findings

suggested diffuse cerebral dysfunction and symptomatic epilepsy.

BT ZETREZRE L Tz,

ERPRAR@E (Fig. 4) @ AIEFNL, FEA L RADKEBEFIER
O EBEETCHEL, BEOBENBEFEREZEL T»
T2o TMOITIAZ THERATR, BB [ & B O G
DGR &2 L, HEER MRI TFY0 72 B 22 13 Bt S
O sEN « BEHIMERCL 2 bDeFE 2T, —T, &
MO %, Bz ANCA (2B L 7 reversible
rior leucoencephalitis DJFHEE & IIIRAWICE 2 25 b D & F
Z Tz AFEGNE 2 B H ABERFIC & JRAT O Fe# & CRP
DEMEEZELTEY, INHOERGICIVHEEZZD 2,
7z, MBI ClEiEREN 2 fifThTh D, PSL
bHWIRFTH S Z &, TBM % & B4 O SRR
DOFTREMED E W EHEHIL 72, L2» L, single PCR AT
FEE DNA 3 T & kb o7z,

% 2T, €D single PCR 33 & ik U TR E DNA
ORI, FRERENE DB THVERESNA TV
nested PCR %, ARER? (2003 4 10 H 30 H) ICERE L 72
RIS L THIfT L7 & 25, BETH - 7z (),
D7 TBM L Z#i L, INH % 400 mg/H 1z #§45 L,
refampicin (RFP) 225 mg/H, pyrazinamide (PZA)1.5g/H
DEG 2B Tz, Z OREE, HRERZSEL, R
R, BT R, B MRIFTR O #e I BRI L 72, &
A I JEAT U 72 nested  PCR 3512 & 2 Bt o o f5 4% B

poste-

DNA &, ERRAEIRC O BER AT R ootk L MHEE L TRE
WML L, ABE#RE 71 H (2004 4 1 A 8 H) 2584
Btk & e o7z (k) . L7z T TBM 13ksE L7 & T
L7z3, FFERI 1D 72 DPUELEE 3 FlOR G 13547 L 72,
E7z, WG S EENOBHEME K & 2>
I ZE B O R AT OFEE 2Bk 3 57291z, PSL 20
mg/HOE5 1350 T/, BRERO®ECEDbE T
R L 72e 2 DORIC S ANCA 7 ¥ % & D52 i 13
EHEOEETHY, EECLHSRBOHRERD S
Moz,

EEiEhnEERE DNA (2319 % Nested PCR 3%

1. 8 =

Nested PCR ¥ & 1%, 4l e Az E L7z 240
primer 12 £ U 2 [alD PCR %I fifTd 2 FikTh %
(Fig. 5A), Zhic &b, FERHEER PCR EY)OMEE = V7
L, »O+oREOHNE T2 PCREYZ2ESL Z LM
AEETH %,

2. 6 &

1R B 912 2003 45 10 A 30 H (@] &), 11 H 18 H, 2004
F1HA4H, 1 HSHICHIL, —80C CTHEL - #HW
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PSL (mg/day) 20 w 2 .
Treatment (mg/day) 200
RFP 225
Blood examination ~
WBC (/ul) 22500 15800 11100 9400 8600
CRP (mg/dl) 28. 92 17.54 10. 95 9. 14 8. 58
CSF findings
Cell (ul) 60 3 4 3 19 9
Protein (mg/dl) 70 68 46 52 62 74
Glucose (mg/d) 52 76 44 42 63 43
Tb culture - - — —_ —
Single PCR — — - -
Nested PCR + + + + —

Disturbance \
of consciousness; o

convulsion

- | | 1 T
30 l 8 18 l 13 l 4 8
October November December January
2003 2004
admission
Fig. 4. Clinical course of the present case

A patient suddenly developed fever and disturbance of consciousness with generalized

convulsion occurring suddenly during the course of chronic renal failure.

CSF : cerebrospinal fluid, Tb : Mycobacterium (M.) tuberculosis, PCR : polymerase chain

reaction, PSL : prednisolone, INH : isoniazid, RFP : refampicin, PZA : pyrazinamide

Toefk % 3 12 nested PCR 3EIC & % 8% DNA O %
RN 1T L 72,

3. F & 80C TREFEL I BEHIK 500 p/ 12 H
WL L 72 MR % Buffer 500 x4/ (20 mM Tris-HCI (pHS.
0), 300 mM NaCl, 0.8 % sodium dodecyl sulfate (SDS),
proteinase K 0.5 mg) 2z, 65C OEEAE CT—HMH incuba-
tion U 7z, Z DB & ¥ 1,000 wl 7> 5 500 pl % v T,
Jx/—=rzuaar)VAFEIZE D DNA 2HH L =¥/ —
WL Tzo CNMZBRICHZFR LT, 20l DY
QKICIEMEL, 2 ul % template & L CT{EH L 7z, nested
PCR B2V 2 2§10 primer & LT, #E4%E O MPB 64
BT O—ER I Fi EE 7 outer forward primer (F-1) © 5-
ATCCGCTGCCAGTCGTCTTCC-3" & outer reverse
primer (R-1) : 5-CTCGCGAGTCTAGGCCAGCAT-
3, inner forward primer (F-2) : 5-CATTGTGCAAGGT-
GAACTGAGC-3 £ inner reverse primer(R-2) : 5-AG-
CATCGAGTCGATCGCGGAA-3 #HE L /=, PCR X
W DR IE, 10X LA PCR™ Buffer IT (Mg2*+ free) 2 ul,
2.5mM MgCl,, 200 uM dNTP mix, 0.2 4M £ primer (F-

1/R-1, F-2/R-2), Tag DNA polymerase 0.5U |Z tem-

plate & L T first step(single) PCR Tl DNA 2 u/ %,
second step (nested) PCR Tl single PCR W) 2 ul % E#E
Iz Esle ), &5F20ul & L7z, single PCR O 4&4
X, HARFOZEME96°C 3 43cfed T, £ 95°C 30,
annealing 60°C 30 #, {5 72°C 143 T 3594 7V, &
ffiF 72°C 10 3 ChtifT U7z, %72, nested PCR D513,
HARFOZE 96°C 3 532l T, &M 94°C 30 ¥, annea-
ling 55°C 30#, {#E 72°C 1 3 T25 91 7, mi&fHE
72°C 104> THEAT U Joo 2EEBEDPCRIZT W F L
GeneAmp PCR system 9700™ (PE Applied Biosystems,
Foster City, CA, USA) %MW THifT L7z, & PCR EY)
%, Agilent 2100 bioanalyzer system™ (Agilent Technol-
ogies, Waldbronn, Germany) i CESKE) & @ 2175
720

4. #& =R (Fig. 5B)

iEFZ single PCR DG T db - 7o BRI AR % Bt
e L THW, single PCR {12 T 239 base pair(bp) Dfif
f& 12, nested PCR #12 T 194 bp D& 12 band ZFEFE L
770 FREFAIICEREL U 72 BEWE Tl1%, single PCR & & #5415
BRI INCBETHo T, — 7, BERCHT L
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Fig. 5.

A : The principle of the nested PCR

The nested PCR assay consisted of two subsequent steps through the use of two

pairs of oligonucleotide primers. The first(single) step PCR was performed by using

the outer forward and reverse primers and the extracted DNA products as the

template. Continuously, the second(nested)step PCR was performed by using the

inner forward and reverse primers and the first step PCR products as the template.

With the nested PCR assay, it is possible to collect more specific and a larger amount

of PCR amplification products than the conventional single PCR assay.

B : Results of serial single and nested PCR for M. tuberculosis DNA in
cerebrospinal fluid during the clinical course in the present case

Lane | : DNA molecular weight marker, lane 2, 8 : negative control, lane 3, 9:

present case-| (October 30, 2003), lane 4, 10 : present case-2(November I8,

2003), lane 5, || : present case-3(on January 4, 2004), lane 6, |12 : present case-

4(on January 8, 2004), lane 7, 13 : positive control lane 2~7 ; single PCR,

lane 8~13 ; nested PCR.

On conventional single PCR, negative results were found throughout the clinical

course of this case. However, nested PCR demonstrated a prominent positive 194 bp

band on admission and gradually converted from positive to negative with improve-

ment of the clinical conditions in response to the antituberculous treatment.

bp : base pair

nested PCR 13, 194 bp OO E 12 FI[EERH R OBER (lane
9) CHHME 7z band %, 11 H 18 [ (lane 10) ¥ 2004 4 1 A 4
H (lane 11) ICEFEL L 72869 T band 238 72 (lane 9

z =

MWEENT 2 1T S T 2 @B EE B EE) T

~11 ®_FEJ5® band 1ZED 7\ extra band TH 3), %
D%, 1 A8 HIZEI L 728 Tl band IX{HE L7z, &
FEFNC B % nested PCR KL, Wb HWET 2 194
bp D& 2 IEffE 7% band 258D THB D, 2 FHOD primer O
et & PCR O RGSMFORE F & 1T 2 i ta X
SNTWEHDEFZOND,

i, GFHREREERE, PUAPEARE, ARREMESIERERE DR T 234k
LXNTEY, JLFEO immunocompromised host & A 7g &
NT»3»™, IhETIZ, EMEHETOMZERIZOV
TR &G H Y 210, FEEE ORMEREE R —
oznL D bHS»ITEL, Flo, EEEROHEXE
HBHIRE 2 & L LN, Fi23 2 AUACR b EH %5
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EENTWEY, SHEERBETIE, YV 7 U UK
JEDBFERBENZ L0, U Vo8, B X Offis e
SRERZ L, FFEEBRNEHEREE LD, FECENEHL
ZEDBHONT WD, L, bRbNPRE LS
P TIE, TBM 250 L BN EZICET 2 ®MEZ
FTIFEA LRI TRV, BIfE, PSL IZHIbOM: R,
PURBEERE, YA b oA VEEREIGIT S Lo, B
RPMER, HOREEERBOBECILL Ao T
29, LsL, PSLEGHOBETIE, BEESDIEE
RIBPFEDGHNREE NS 2 L23D 5 1 b HEEE W RO
BPNELE RS, BlZI1E, B v~ F4E T PSL 2 Wik
LTWw 3 BETIE, S Z < BRERICZ LW
W, FRAVEBLZEENLELED S LHESL T
519, &5z, PSLEBEFORETIX, THHEA TG
DHEEIND ZENHWEDERD H 29, KNEFNZ, I
WENTEEFTH S 2 1Mz T PSL 2 RIICRk S
SNTBY, G, RAORRFIHOFER L KEFAE 24
IEBEETHE L., LT, ERROMEROEHE L [k
WIEERN RG22 L TB Y, TBM Ok HE T
Holze

—iz, TBM OZMNIC IIHERAT R TORE, ClOET &
ADA O FHMISFE L S h, WERH I IR E» & 0
B - BRI X 2R OFEADMSEE ST w549, L
L, BERATRIELT L AR R 2 B S L wigE
%<, Fi, WHEREOBEZEICIZASHEMEEL, TOKR
HED 0%BFEE L BN ERRERLIVHEE ShTW
%+9, ADAVEHED EFIE, TV > SEROEMAL, ko
RIE, B EOBER KL, WEEBEGEDOZWICEH
rE¥NTWw3, LarL, TBM TREEKT O ADA 3Hitk i
cut off{H% 9.0 & L2358, % DML 69 %FEETH 5
LHEINTE?, HEEHP O ADA 28 EF L5 WiER] b
FET %, —4, PSLELIC X D HER D ADA 1HME 0
s ni: T 2HEE, bULbUPREL Z 2R Tk
INFThL, APITOREE ADA O{&fE & PSL 50D
B % FEM 3 2 O WX W#EECTdH > 72 TBM T, GH % B
W3 % & COREINFRICEE ST 270, RallZ2WiEs
BEEINTEY, IF, PCRENHEZLE DNA =
MCEBEICRHL O 2EE L LTRRICHI 225
%49, Lin» L, Shankar 5 213 U, ZOHHLEICE
LCOHmEFZ VL OO, BRI HEETEIC LD
FeD, 65~83%L—EFL Twixwn, ZhizxlL, H|
1E, PCRZEDBRE L RREZEMICED 5 HEE LT,
nested PCR ENSFEH S N TW 549, Liu 5'9 | X ARIK

EXRIC, fERD PCR L, 374 b single PCR (LI
Z T nested PCR %217 L, 24 R AN IC B 90 %,
FRE 100% T TBM 22 L 2 - EHBE L Twd, &5
12, fEkD single PCR $E12 T, nested PCR 33 8%
23 1,000 512 & EHF 2 LHEHEL Tn 39, KFICB T
% nested PCR %12 & D 2 L 7z TBM Dk OEE#x,
bODIbNPREL Z72B0 Tk, FIRs"™, EE5Y D2
WMEDAHTHoTz, ZNODOIMETIE, WINLIROR
K2 & single PCRE&EDEMETH- bbb LT
nested PCREDGHETH Y, BB EEHThH- 24, &
7z, RSV X PR G BRI U 7 fERARE T b
nested PCREDBHMUETHho7 EME L T, 51
Scarpellini &' i, AIDS iIZ&ff L7z TBM 12 flic DT
PR FER G2 D nested PCR IED B L L, #
SHiTIE 100 %, #5£ T3 69 %DOBMRTH > 72 L i
LTWw3, KEFITIE, SEROMIEEZL I Z L L, R
N AT L 72 BEIR O S B RS #E & single PCR 3213 & &1
TRTEETHY, {EROBERMREIC L VB> TR LT
flid % DIXR#ETH -7z, —7, REFNIZHETT L 72 nested
PCR 13, PifSHEREEIC X 2BREROUEE - T
KRB, SEEA LML TE Y (Fig. 5B), HEX
BB CHBA[REMERH 2 EFH 2T, 2N T,
TBM DE R TR 1 B D #58% 1 DNA 12303 % nest-
ed PCR Z&&MEFTL, % ORI & OB PR3
ORISR 2T L 7B IZZ L <, NEFIZZDETED
HDTHETHY, HwEDMENLDZHDEFHZ T,
FENTEE L PSL NIRF O BHF B W T, FEFIO X
INCFEERH GG % 29 % TBM & 0E9 2 TTREMES B
%, NEF OLE, B O % E DNA 12X} 3 % nested
PCR EDRATIC LD, EROMETIIHEETH > 72 TBM
ZWHIO TARECTH > 120 E 72, Z ORFRFHHEIE 1336
BEHEOHEIC b HEHTH > Tz AGEFD X 512 TBM 3
BEOND5EICIE, B LR ICEN T nested PCR 3
EEMBINCHIT S RETH Y, S8, TOHELLE K EE
BIOBEREN LI EF 2 Tz,

XX Bk
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