A Clinical Study on Molecular Biological
Diagnosis of Metastases to Cervical Node from
Nasopharyngeal Carcinoma
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B & BB

FIHEERE, FOEEE LT Epstein-Barr 7 A /v & (Epstein-Barr virus, EBV) OSBRI TV AEREE OO
LoTH5. EBV & FRIEFEOBEIIEZMBFROH EBV Hisfio LR X I OEEMEAD EBV ¥/ A0FEL LT
DERFETHS. ZD EBV & FREEOBEELHEECEE L, LRERERER) v B0 177 4 vEREMPLEY 2
5 — ESHRIE (polymerase chain reaction, PCR) % fE\» T EBV DNA O#¥E® 1T\, ¥¥ v 7 ey b A TV Ff -2 4
viklzC EBV DNA Oy R &7, 14GIFR12801 e b B-7 = € v DNA 23 &, 5% 941z EBV DNA ORI AL
Hiz. EBV DNA OBHARShifliz, RSO FIREERERARS B A5 & FAa{LIh 4 6, RH(LES5 F
T 0 &FIic EBV MTFRRIXT5 [gA fiHEOBM S bhic. —F, SBREL LTHoBESERERE»b0ER ) v
SREIOH & RUGHE D Vo8 1 BlR AR, 2061 18FIK e + B-2'm €' DNA 2V &hio4 EBV DNA B&fif Shix
Mot LEdb, EREBER”L S0 EBV DNA ORI EREECERN TS -7, LRERT, REETHO ¥ ¥ER
) U ASEBERSIL, hOEEREE L OSFVEETHHBAALELEET S, £ T, EBV ¥/ ARF LR AR
NPCKT #ifad % — F=w ARBMEL, BHRINEE I\ CERKS | #MZ (fine needle aspiration biopsy, FNAB) #% ff
#FL7.. FNAB »58 5 -f/ME#R L b PCR B2 T EBV DNA ORI %17 »7-. FNAB 1A I hicFHi$h323,
21, 185 — 4t THBMRTH O T EBV DNA oftHivi@sbhik. UE2ASRERTAFESEBBEFC VT
FNAB FH & PCR k% T EBV DNA DORRH¥1T5 Z &2, EWREBRENEBO S TEMFENWYZEEL VB L
#zt. "

Key words Epstein-Barr virus, nasopharyngeal carcinoma, polymerase chain reaction, occult

primary lesion, fine needle aspiration biopsy

Epstein-Barr 7 4 s+ 2 (Epstein-Barr Virus, EBV) %,
Epstein 5212 L »TA—Fy b VAEOEEMRLLRER
Thiz~A_RAF AL ATH BB, Old H*ic L5 EBV&RE
MR Rk AR & EWREE RS O & 0 ¥ IEERIG D
FERRMNES, S—F, P VAERT TR EHEEED
EBV s DBEUND S Z LB RB I, £k, mF
R FREE A EMBE X, EBV B FHIR (viral capsid
antigen, VCA) 1ot LCHEE [gG e H LY, 7
Henle %% & Hinuma 5%k b RV S B HHIR (early
antigen, EA) W15 [gGC Hifslid BEECHBETHH LD
HIBE LA™, X i Wara 5% 12 EREMBEEC KT 2 0E
IgA BEOLBEYHEL, 7 Henle 512, ERIBEEMD
BD VCA EA T 2% [gA fippflin SEECBETHE Z &
BRLI. 20X 5 IsmBERAMECING T, EREIEREE R
BHC B TR~ 7 ) 84 €= 2 VEYD RELHIEH
HEYIZ L Y, BERECEE LY vk Tiie L, BEH
B E & EBV DNA 72500 EBV BEZPNHIR (EBV-asso-
ciated nuclear antigen, EBNA) 2B I iz Z £ b EBV &

TR 5 F12A16AZAT, FRL 64 1 A2LAXE

Abbreviations: bp, base pair; EA, early antigen;

FHEEEOBMBEN I LD Lo,

Fa R EIREE I EN ) VoS R b R EE T
B ERPIEL, HOHETCRET e FRBEERRR
NEfHHEhb 3l LabEr bR EEE
BRSCEEL S BICER Y v BB TH LS
7o, MBHICIEERTEEREREE LTRbh b &h
BB, TE, EREEOMBZNIE L LTHAKS a2 (fine
needle aspiration biopsy, FNAB) #MER &, BRELEEDOE
Y v AHEBOBRHILEMA S L it ok, RERTHER
GBETY FNAB i D BB OZHIITTRETH D0 R E R
MOREIRETHS. LREEIIEFEMRAE EBV DNA 2
ZBENBZENS LT ENL, FNAB i TR LcHilaF o
EBV DNA % IFB3$ % Z & 234 EBV H{AlMIEL & bz LR
ERESESORDBM OV Lo Lk, ¥ REREERBES
EBEORRSNHEFCS VW TLERELAZ ENTU A
%

EEMREINBREERD DNA RY 25 —ELERA Y =
RIVAFFDTFA - FARRY 25— ¥EERIGE

EBNA, EBV-associated nuclear antigen; EBV,

Epstein-Barr virus; EDTA, ethylenediaminetetraacetic acid; FNAB, fine needle aspiration biopsy; PBS,
phosphate-buffered saline; PCR, polymerase chain reaction; SDS, sodium dodecyl sulfate; SSC, standard
saline citrate buffer; Taq, Termus aquaticus; VCA, viral capsid antigen; WHO, world health organization
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{polymerase chain reaction, PCR) Iz X » T, # &7 DNA %
BRENCTABICHIBICRETAZEAXTEE RS ®. £ 2
TAWR T LRSS Y v SE8 O5 FEHZENZEIE
OV Y BEIFLT, ¥3 PCR B AV T LRERERLY vt
HEB AT 15 EBVDNA OB A R4, LRESORK
BEEMATR® X OHEBY MiBH &AM & o Hhld 7\ - IRIEE
MIEBER S EBV OB S VW TRHE*To12. DWT
R— Fev AR ERERBRARKEBEL, FRINER
I\ T FNAB # /1T L PCR iz TR I hic#ifako
EBV DNA o#ixaRlati.

HBEHRLOHE

1. (ERke

1. NPC-KT #ig

IR CRALRE) PAERMREe 75 1 FERE
LR AR Ad-AH M & oA X - TEI{EE A
o EBV ¥ B ERRMRETH D, 10% Y v BEMmME
(Bio Whittaker, Md. USA) pn& A~y afgE4( — 7 L EH (Fl
3%, KB wT3TCTHEELK.

2. Raji ¥ifa

EBV ¥/ st " —% » b Y v AEERMABRKTH D,
10% v BRI MmN RPMI-1640 B3 (FIYe) W T37TC THEEL
iz.

3. Jurkat #Af

EBV #'/ sf&tte + T Mgk TH b, 10% 7 IR MmN
RPMI-1640 34z T37C % L.

I. ERHE

SIRAFEEZTMBRE, EX&RER, BIUEZ+FRRK
Be, BUMRRRC B\ GARIC SRR L2 INESRY v
N EiR AR E IR ShEAC S THRENCER T
HIhTWB Y vAFioRS 7, vEEEBYERALE K

n

1). REERKG I RE /B (World Health Organization,
WHO) @ EFREES BRI TiT-7c. NBHEEE LIRS
Bl, THRE®S A, THE2H, HERE, DEERE, &Y%
£4 14 (TXNTRPLBEEES) B TRAEHCERE R
FEBERTOZHEY v Sk, FAoFv ) v REIH
(EMEER, Bthk, B TERER) LW CHESENICES N R
RTOAERY v R L OGS v AEER 1 D¢
574 vEBEBREFER L (F2).

M. X574 - SIBEEH 5D DNA O

1BEI2E .57 4 VEEBEEBEES 3um THET LY
Fete# (18um ) #EA LA, Fov vy, =2/ -1 12k 3
B 74 vETUVREIRLE, ERXZXS L 0.IM

Table 1. Histology of nasopharyngeal carcinoma with
metastatic cervical lymph node

Patient Age .
number (year) Sex” Histological diagnosis”
1 33 M UNPC

2 50 M NKC

3 45 M NKC

4 38 M UNPC

5 41 M SCC

6 68 M UNPC

7 62 M UNPC

8 68 M UNPC

9 65 M NKC

10 82 M UNPC

11 68 M NKC

12 67 F UNPC

13 67 M NKC

14 65 M UNPC

Y M, male; F, female.
» UNPC, undifferentiated nasopharyngeal carcinoma;
NKC, non-keratinizing carcinoma ; SCC, squamous cell

carcinoma.

Table 2. Histology of other head and neck tumors with metastatic cervical lymph nodes or

hyperplastic cervical lymph nodes

Patient Age Histological.
number (year) Sexv Primary site diagnosis®
1 75 M Ethmoid sinus SCC
2 70 M Larynx SCC
3 48 F Tongue SCC
4 69 F Hypopharynx SCC
5 67 M Hypopharynx SCC
6 62 M Hypopharynx SCC
7 66 M Larynx scC
8 75 M Hypopharynx SCC
9 44 M Tongue SCC
10 73 M Larynx SCC
11 32 F Tongue SCC
12 67 M Oral floor SCC
13 70 M Larynx SCC
14 54 F Hypopharynx SCC
15 69 F Esophagus SCC
16 67 M Larynx SCC
17 59 M Nasopharynx NHL
18 68 F Tonsil NHL
19 68 F Parotid gland NHL
20 24 M Right cervical Reactive
tumor follicular
hyperplasia

"M, male; F, female.

¥ 8CC, squamous cell carcinoma ; NHL, non-Hodgkin lymphoma.
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Table 3. Oligonucleotide primers for polymerase chain reaction (PCR) of Epstein-Barr virus (EBV)

DNA

Primer Location in EBV genome Sequences (5'—3’)
Primer TC80 14494-14511 CCAGAGGTAAGTGGACTT
Primer TC61 14598-14615 GACCGGTGCCTTCTTAGG

The length of PCR product with these primers is 122 base pairs.

Table 4. Oligonuclectide primers for PCR of B-globin
DNA

Primer Sequences (5'—3")

GGTTGGCCAATCTACTCCCAGG
TGGTCTCCTTAAACCTGTCTTG

Primer KM29
Primer KM38

The length of PCR product with these primers is 262
base pairs.

NaCl, ImM =% v v <7 3 v IHEEE: (ethylenediaminetetraace-
tic acid, EDTA) #41: 10mM Tris-HCl 8% (pHT7.5) # ik
ISCEBELE. DWTI0% FF Y AHEEF MV ¥ 4 (sodium
dodecyl sulfate, SDS) % 1/20 &&x, 5K 10mg/ml 7
vF 4 —+ K (FO) By 1/100 &% 50°C T12mH 1
VE LNV g YRTol. BEBDT =/ = JRAKRLL
EAVTIATAaT—AE 49: 1 OEHAETEALILLD
(chloroform isoamylalcohol, CIAA) 1T 3 @t %17 - =%,
5M NaCl % 1/50 &M%, 2V T 2EEDI0% =%/ — L%
Mz =z —NikByTotc. WERTOX =&/ —VIC TS
Lic#, ImM EDTA *4t: 10mM Tris-HCl £ #% (pH8.0)
WIS L, 4 CTHEELL. DNA OEEIL 260nm ORIES
RE LRDI.

V. PCR *

EHHDNA lpg W LT 10XPCR KIGEE K (100mM
Tris-HC], pH8.3, 500mM KCI, 15mM MgCl,) 5ul, FH++ 7 F
IVVEYVVER, FTAFVITI)VVEYVEE, FAERvvF
V=Y VE, FAFVFIOVEY vEEE 100uM, Taq
DNA £V 25— €1. 2587, VT2 VLFAFFT51<—
£ 1M (TR OEFES, 78 Fomx, BEREKE ML T
BE 50ul & L7, BEEBIEOKLD I x5 440 (EHEE)
75ul # EB L, PROGRAM TEMP. CONTROL SYSTEM
PD-T00 (7 A5 v 7, &) 28 L CEESEMC, 145H,
7 ==Y vIw55C, 240, DNA O#EXT2C, 35HE
L, 2hEl¥q4 20 E LTV A AT, 7514 =—4&
LCix, EBV DNA BamHI W $IK 12288 230 & 5 R AT IR 3
5754 <— TCB0, TC61 LUk + B-7'mv DNA262
HEu v ERICHEIETS 77 1 < — KM29, KM38 A L
(PR EESE) (F3) (F4). PCRRGH, lug/mi D=5
VAT eA PR 2% T H r— AV TERKEY %
fTFotz. DNA ¥4 Xv—h—4& LTIk, ¢X 174/Haell ¥4
U A (EBESS, KBR) 2. T0FEL R, 2005 ) 7 v
7 =12 T 1 BR300 kB 2 T - 1o, SBAEBREICCHIEZ R
72 DNA Mih o % T o 7.

V. ¥ 70y bE

WEIR T D 5 % 1.5M NaCl i 0.5M NaOH X&B&IZ#E L
4553 FREBIR T@ » { WIE®’ LT DNA 07 4% ) BEHERT,
DT 1.5M NaCl pn 0.5M Tris-HCl 8% (pH8.0). IZB LE

BrTe0yfe - VBB LTCHFRYTok. TO%, EER
5 7 = VERREEIYE (standard saline citrate buffer, SSC) (1.5M
NaCl, 0.15M 7 = v+ b U & &) #BHWTFI vV A VT VL
v7 44— DNA B L. TOo%k, 7408 —%
10xSSC wwT#HWEE L, 80°C, 2B:MEME L C DNA %
74N —ICEE Lk,

V. M7 )HA€E—2 a3

@A LY 2 — 712 NPCKT M4 EBV DNA @2z
Iy Frmr—=vZI-THELNK Bam HI W Eigx &1
DNA 7 r—v3Th»hH, SRRKENAWERYA VAR, &
B EELILEERRT. e T OERM LN T VK
A E—vag VEDBRHF COJRBIITANTE S F =2 — DNA
Five—7Fy b (BELE EHEVCTT o FTEINIE
7r7uo—7 DNA DY W VvBRECALRVEYEATEZ L
12k b DNA O{L2EHieToTc. 740 E—%nA7) &4
¥ = 3 VEHE (6XSSC, 0.1%SDS, 1004g/ml #E MY~ FBEF
DNA, 0.1%¥#V =) Fv, 0.1¥ v iE7 LT
v, 0.1%7 4+ = —400) TE8C 1ML ~A 7Y &4
Y¥—va VRV, DLWTHRENIRLEEM T e -7
DNA %10z 68 CI6RH~A 7YV FA4 -2 a VEToR. &
DT 4 & —% 2XSSC, 0.1%SDS B H42°C T 2 @HEH
L, 512 0.1xXSSC, 0.1%SDS K F421C T 2 [EgEM L. ¥
Bk, 74 —IHfHALFR VL DNA =/ 70 —F 80K -
(—WHE) 2Nz, EHETAHAV T 3 A7 7 & —VHEHEH <
v A 1gG Hitk (ZWbih) pinz . BRECREAEEEL N
C DNA ¥R ot %7 -7z,

Vi. iEBV #i&k@DRE

1. i VCA HUkff

ABLY OFEIZEE U TGRSR L D RE L.

2. ¥ EA HUkf

Henle 5%, Hinuma 5® ©JFEc#e UCHEHEREERE X
DHIELR. BRI, YHEHFTY 0LBKHK > TH
VCA-1gG #ithffiiz =1: 640 XML L, F1-41 VCA-IgA L
#1fi, #1 EA-1gG Hitkfii, ¥l EA-lgA HiBffiizthth =1
10 #BBM & L.

V. X— F¥ 9 ZA~AONPC-KT OB

1. XR—=F=7 R8BI HERBIER

THEEED A ADR— F=v A (BALB/C nu/nu) & EE K
REYBEDHDICERER X %8 KMC-18-2 | (RE, ®
) W TH 410cGy DL&FBHETYV, BHH 2XI10ED
NPC-KT #ifg%x HRBAME TE2Ty — e TRE L.

2. BEEhEE~D FNAB

B 2 - AMBKERETRERD R - Vv AL, &
v &= 0.15ml RIREARES LETEIBELLL LA
© FNAB %7 L7z, 10ml 5 4 A8 —F 7 A EHEIC RS
o CEEMRSAORR 2TV IEERS [ Cld R L
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Fig. 1. Nasopharyngeal carcinoma (patient number 5).
Squamous cell carcinoma (WHO type 1). The tumor cells
show definite evidence of squamous differentiation with
the presence of intercellular bridges and keratinization.
Hematoxylin-eosin staining (X 400).

Fig. 2. carcinoma (patient number
Non-keratinizing carcinoma (WHO type 2). The tumor
cells have well defined cell margins and show an arrange-
ment that is straitied or pavemented. The tumor grows in
common plexiform pattern and lacks keratinization.
Hematoxylin-eosin staining (X 400).

£ %
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Fig. 3. Nasopharyngeal carcinoma (patient number 4).
Undifferentiated carcinoma (WHO type 3). The tumor
cells have large nuclei with prominent nucleoli. Cytoplasm
is scant and cytoplasmic outlines are indistinct. The
tumor cells have an intimate relationship with lymphocytes.
Hematoxylin-eosin staining (X 200).

n

7 BRISHE LT3 ~ o8, 214 — o8, 185 — o ét%
HAWT& 4 10T L. BRER LAz —80C s T —RRE
L7z, BHER - Py ABRESL I HLI0% 1=y v
TEELE, ~7b*> Y v—=4 Y (hematoxylin-eosin,
HE) &% 757,

X. BSPCR *

NPC-KT #fa% 0.8%NaCl, 0.02%KCl %#4%; 10mM v Vi
BE L AIEKHE (PHT.2) (phosphate-buffered saline, PBS) Iz
TEEE, ML Y~ LT PBS K THERL, Mg
10° 10, 10° 10% 10, 1 A& TOHRAF L ER L7z, 50mM
KCl, 1.5mM MgCl, #<4tr 10mM Tris-HC| 2% % (pH8.3) Iz
0.45% F 5 4 — 20, 0.45% BV FF s L v (10) 42751
7 === =71, 100ug/ml T eF 4 F—% K BNz B
500ul WTERENDFERRBINLHEMR LT, 56C, Y
FaN—va v LRk, 105MERL, =74 7—€ KDk
ExRfTolc. BRICDE LTH HAIRERE 43.75u T+ %+
YTFIVVEYV VR, FARC ST IV v, F A
VYFUCVIZ)VEE, FAFUFICVEY VEBEE 100uM

’

| < 1200p
M R J' 123 4 5 ¢
bp
72 »
118 » « 122bp

M7 8 9 1011 12 13 14
Fig.4. Analysis of Epstein-Barr virus (EBV) DNA obtained
from nasopharyngeal carcinomas metastatic to cervical
lymph nodes by polymerase chain reaction (PCR) and
electrophoresis. The lanes were as follows: M, ¢X 174/
Hae Il digest; R, Raji cell (positive control); J, Jurkat cell
(negative control); 1~14, patient numbers of nasopharyng-
eal carcinomas metastatic to cervical lymph nodes. The
PCR product with TC60 and TC61 primers was a 122bp
DNA fragment. The PCR product was not detected in
numbers 2, 5, 7, 8 and 10. bp, base pairs: 72, 118, 310
and 603, base pair number of DNA fragments in ¢X 174/
Hae W digest size marker; 122, base pair number of PCR
product.
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Taq DNA £V 25 —€1.258f7, # ) IXI7vAF 774
= —% 1uM %, VERBEDOEHIZT PCR KIEEfT-1c.
% — F= v AMBREEICEIT% FNAB TR LML R
BOFEI T PCR RiER T -7,

B -

[. FFREEEE ) o NHEBASORBERE
BEEEERGHD A MREECAILERAZEDLRE LD
THBHH, FARKLNEDRSERE Licl4FF, EFS D
1FIOHRTH -1 (K1), FEALEREL, Moo L
EETHHIEBOREY L L THH MHE L MREOMARKET
xHHDT, EFH2, 3, 9, 11, 1305 FARRICHEKLL
(K 2). ®MLEGE L, Akl o/ L HIlEE 2 R EE 8
CHRBERC R X BT L% <, M L HBEOER A REY
eboT, EFML, 4, 6, 7, 8, 10, 12, 14D 8HIAZh
iYL (K3).

Table 5. Detection of B-globin and EBV DNA in
metastatic cervical lymph nodes

Detection” of

Patient

number B-globin EBV DNA
1 + +
2 + -
3 © -+
4 + +
5 — —
6 + +
7 + -
8 — —
9 + +
10 + -
11 + +
12 + +
13 + +
14 + +

Y 4, detected; —, not detected.

Fig.5. Analysis of EBV DNA from nasopharyngeal carcino-
mas metastatic to cervical lymph nodes by Southern blot

hybridization. They were analysis of representative
positive PCR amplification reactions. The lanes were as
follows : R, Raji cell (positive control); 1, 3, 4, 6, 9, 11, 12,
13 and 14, patient numbers of nasopharyngea! carcinomas
metastatic to cervical lymph nodes.

I. /3571 S8E8M5>0OEBYV DNA $LU8-5 0K
> DNA O#H

1. EMREEERES

EBV DNA @ PCR RIGR THOBS BB TIX, EHI1,
3,4, 6, 9,11, 12, 13, 14D 9flic EBV DNA D%
T2 E% D DNA Wil S &hiedt, o 5 Pz
Hahiehote (M) (F5). ¥7-EBVDNADaAI » V7
R—-v9ETe-FELTREVWRESF YT ay bASL T Y &S
H-v g VEEIRTY, EE9EMIEVT PCR BRICTHEIIE S
hic1228E 5 © DNA BB &, B DNA 28 EBV
DNA BERTHDHZ ERTFBI NIz (K5). f-7/= v DNA D
PCR R THOBLEKBE T, 12EHK B7rEY
DNA DHEIE % R 2620 5 D DNA Wi H 23 H S hichs, §E
FISRIVSTIIRE IS o7 (KB). Lich-TERIS
BIV8D5 7 4 vEAEE/S»SHH Ehic DNA ZEVik
PR D X 51 PCR KIETH EBV DNA A TE s 2
EndBH. Lal, EER2EFEERL L&D 1261FR 961 (75%)
1z EBV DNA A &Rz Z L s . FHEEBIHORE T
1, SEA{LEUEIESITIL 5 Bl 4 fl (80%), RH{LIETRT

M R J 1 2 3 4 5 8

bp £

| < 26%0p

M 7 8 9 10 11 12 13 14

Fig. 6. Analysis of B-globin DNA obtained from nasophary-
geal carcinomas metastatic to cervical lymph nodes by
PCR and electrophoresis. The lanes were as follows: M,
#X 174/Hae N digest; R, Raji cell (positive control); J,
Jurkat cell (negative control); 1~14, patient numbers of
nasopharyngeal carcinomas metastatic to cervical lymph
nodes. The PCR product with KM29 and KM38 primers
was a 262bp DNA fragment. The PCR product was not
detected in numbers 5 and 8. These cases did not contain
sufficient DNA for analysis. 72, 194, 271 and 603, base
pair number of DNA fragments in ¢X 174/Hae W digest
size marker; 262, base pair number of PCR product.
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#ieh 5 ) (71%) ©= EBV DNA 2\H & # 7.

2. WEBEES

AR & U7 RRRBEME LIS O B - R S S R 41,
FEARCE Y VABEFAB IRV v < SHEEEF O
EBV DNA Of&tTik, +XTDEFICH T PCR KIEHD
BREBERLIUHPF T my b g 70 ES F—v 5 ViR
T EBV DNA D iB% 7R3 122835 © DNA B i34 H X H
Teh otz Fiz B-7' = ¥ DNA © PCR FUBK T HOE S5k
BT, EHII2% X U6%BR< 1861 B-2' = £ v DNA O
B% R 26245356 D DNA Wi pVEHE & o dd, 1235 &
D6 T IR ok (R7). Ll ks, fBe LiEs
18B12Fliz BT EBV DNA 3Bl X hich 1= L ¥ X h
7o

. EAESEFEEGICE T BAHMEBY 4k

P EBV SIGAMARE SR EFNIER 7 2B 1361TH
D, 05 BLEER 8 B REREDETH B A0 12601215
RIMCHEZ AL DTH S (F6). 1 VCAIG FiiFfHIz13
FIF10FI B TH b, FEELLIN TEIEALBESTIL5
Bldh 4 B (80%6), RK{LEFETIZ T Fildk 6 Bl (86%) Mk T
H 7. Hi VCA-IgA Hiik{fi% X 0 EA-IgC MMMz -+h
LIGIFLIGIAE®ETH v, REERIITZVCThbIEmLR
FEEEBI TR 5 Flrb 4 B (80%), RA(LEB T T Hld 6 f
(86%) BBMETH 7. H EA-IgA ikl T121360k 8 F12358
HTHY, FEAKLNTIIIEALREES T 5 fifk 2 F
(40%), ROLELETIZ T BIh 5 6] (T1%) BBHETH -7z,
V. X— ko2 BEEES

BEBBHR - Fvo 2B wT, KBETOBESA T
A~5AFXVEE ARDLIRACKER, EELHL,
12~14B BB eBERERAHE S I (K8). BE&l4A
Bl 2T EED HE 60 L 552 ci, [EEmk
DRBRAELBEROKRE LK ML B BELOAUG L ADHE
A TH -7, MEOLRLLEWBEETHH, WHO o
LEEESETIFEACCAS TR L EL R (K9).
V. BEPCR EZlc L3RR

NPC-KT #iflg% v THER S il s 105 104 10°% 102,
10, 1 HE TOFRRINC L 585 PCR B0 BELSKEBRT
X, 10°@A 5 10°E % ¢ EBV DNA O#IE4 R+ 1228840

J

DNA B i S hicad, 10 F TR & hied -7
(R10). UEdrBSEMAGAES PCR 5T, 47 &g
100D NPC-KT #HfasisiiE EBV DNA O 23 a4 T
B EMIRENT.

R—F=y ARBREFCETS FNAB Ik - TR h i
Milae Aol B PCR O ES KR TR, 235 — U,

bp

L« 2620p

111213 14 15 16 1718 19 20

Fig. 7. Analysis of B-globin DNA obtained from cervical
lymph nodes of other head and neck tumors by PCR and
electrophoresis. The lanes were as follows: M, ¢X 174/
Hae Il digest; 1~20, patient numbers of cervical lymph
nodes of other head and neck tumors. Numbers 12 and
16 did not contain sufficient DNA for analysis.

Table 6. Anti-EBV antibody titers in sera from patients of nasopharyngeal carcinoma

Anti-EBV antibody titers

Patient

number Anti-VCA-IgG Anti-VCA-IgA Anti-EA-IgG Anti-EA-IgA
1 1:640 1:40 11320 1:160
2 1:2560 <110 <1:10 <1:10
3 1:5120 1:40 1:160 1:20
4 1:640 1110 <1:40 110
5 1160 1:10 1:10 1°10
8 1:2560 1:40 1:2560 1160
7 ND* ND ND ND
8 1:640 <110 <1:10 <1:10
9 1320 1:20 1:40 <1°10
10 111280 1710 1:320 <1:10
11 1:640 1:160 1:160 1:80
12 1:1280 1:80 1:320 1:80
13 1:640 1:80 1:40 <1:10
14 1:320 110 1:80 - 1:20

Y ND, not done.
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217 — odt, 187 — Uit ot H V- C% EBV DNA O
18 2 7R3 12285 355 © DNA i 2 I hvic (K1), Fhth
D4t% VT FNAB % 10E$ 2 HEfT Lz, 3T EBV
DNA 2 I hic. Ry v ey b4 7Y 84 % —
> g VIR Th PCR BICCTHIE & Wiz 12285 365 © DNA Wik
PMEH XA, B DNA 28 EBVDNA ik TH 2 Z EMRTERE R
7= (K12).

Z =

FREEEESESNBEEO P TCRATIC R TIIREHEE
DEVEBETIRRVA, EFHCTHERER, 48, &, v
YHBR- AT ECSRETHHBHRENDD. ZhiL, I
EOHLHE SR (human leucocyte antigen, HLA) A, % 42
A FRBEBORENS - EV 5 ABRLBEEHERED, X
VBEERTFE LTHEERT 2EETRCEThARENE =
ey kRO L L AEAEYCE Th o RERED
BRhECisbDeEEZLATWE?, KEHEL EBV LD
Bz, Old B OBELREB IR TV 5. TOEELBER
vk, RIS AR M T EBV BEEFIE EA © VCA TR

‘f‘%u‘ Pt %.;",E‘ trrErey ;sgun’;nnlmf'pw%nn&tm‘inn\\u

Fig. 8. Subcutaneous tumor of BALB/C nu/nu nude
mouse. When NPC-KT cells were inoculated subcutane-
ously in eight-week-old female nude mouse, a tumor was
developed two weeks later.

Fig.9. Hematoxylin-eosin staining photomicrograph of
subcutaneous tumor from nude mouse inoculated of
NPC-KT cells (X400). 1ne tumor cells have large nuclei
with prominent nucleoli and numerous mitoses. But they
have well defined cell margins. These findings are
consistent with non-keratinizing carcinoma.

M 1 2 3 4 5 6

Fig. 10. Analysis of EBV DNA from serial 10-fold dilutions

of NPC-KT cells ranging from 1Xx10° cells to 1 cell by
PCR and electrophoresis. The lanes were as follows: M,
#X 174/Hae W digest; 1, 1 cell; 2, 1x10 cells; 3, 110
cells; 4, 1x10° cells; 5, 1x10* cells; 6, 1x10° cells. If
there were at least 100 NPC-KT cells, the EBV DNA
fragment was detected by PCR reaction.

< 122bp

M 1 2 3. 45 6 7 829

Fig. 11. Analysis of EBV DNA obtained from the FNAB

samples by PCR and electrophoresis. FNAB was
performed in a subcutaneous tumor of nude mouse by use
of 23, 21 and 18 gauge needle. The lanes were as
follows : M, ¢X 174/Hae Il digest; 1~3, 23 gauge needle
samples; 4~6, 21 gauge needle samples; 7~9, 18 gauge
needle samples. The EBV DNA fragment was detected in
all FNAB samples.

1 2 3 4 5 6 7 89

Fig. 12. Analysis of EBV DNA obtained from the FNAB

samples by Southern blot hybridization. The lanes were
as follows: 1~3, 23 gauge needle samples; 4~6, 21 gauge
needle samples ; 7~9, 18 gauge needle samples. The EBV
DNA was detected in FNAB samples.
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AENERACMHOEERENERES CHE L THEE,
BAMTREDOR B Z &, FIREEMRAC EBV BIEK
MR (EBNA) B & h 5 2 &1, SEHHRERIC & » EBV
DNA MEBEEMBAARICEVWEIRBZ M, 251
Rabb-Traub 5% 12 X «» T -MREEEARKIZ BT 5 EBV # 2
DErZa—vH, Tt FRE#EZ L E0O EBV B
HBRETAZLIRINKIERINECOIWLDEEZD
hThab.,
TREREOREESENSRITE VT, Ro{bBB LT
REZZOH— S RERA LR T iah -7z, Prasad® i
REMAREC RS R, B tERFELERE, Vv kR
[E, BTLEE LN Sh e FIRERE0G: BT EME cHE
L, BEBMRE OB/ MEDFE L BEEMREAOREEE, 5
FUROBEDFELEFCRDI Ehb, £ TRFLERE
DERMMEETH I ERELT WD, FO%, TOWEENE
BHE L WHO P AREFIRTHUR, —ITEAVD
h3dIdicis-7. WHO BECRREVFLEE, FALERE,
FHLHBO I OOHEHE IR TWB. BRFELERBIT WHO
FEIHETHDEGOBE" ¥ ED, Whd HMREECAL
HRPEDLIAHDTHS. EhkobBICE LLOER
FEELFERBRIIA SN T, BEHRRET XL 5ENMEV-O
DR L ZhA . AR WHO S 2R Cthh&Gko
12%™ % 5, T OERFHIERI IR O B R L LBREAR T
DHERBOBFELL LT YHE L MRFOMIEINTES D
DTH5. BKE, MERY, BREOEKHE LTROKRS L
BB LT 5. Eo{bEEIZ WHO B 3B TH h &40
683%™ % 5%, BLIXis  Eo/NEeHIBE AR EE A%
BERELAZEPFEMRRLMEOERINERTHS. &
D35y, EALHPRS LR Tz VCAIgA, 1 EAleG, #
EA-IgA HifAMR LR LTWB Z &2, EBHEMRADH0%IC
EBNA ORHEABH SN B P X b EBV & OBIEM A
HMRBENTVE,
FESHEROBEEBIBRCEEY ) v AHIEB AR S
h, EREEYEFE LTEZ2THEFARL . ZOhiZizg)
PRI EEEOERIL S L > TEBMNMEH IR T HERS
UARER, Wb EEETHEREBREN DS ELS.
FERETHESEBEO FRERIRRTHD, SELEFERIIH
WHKAHEBE IR TR, ZOFRROVEDELTIR®
I EEBCEEDTRENERERIBE T LI LRDTL
h, COEPrLLERBMNOREIIERIEETHS . FRE
THESESBEAD 350 2 RERENEERERRTHD &
Whh®, REIE LTI ERE, TREIAFLLEL, ko
TR, THRE, FrLREREIRTWEY,
RN CHERET B Z TR, £ DBAIEE
BETRET 570 RN EREMAREAZIh b2 L1k
Plg. EMOEERERER S R b ko bR EREERE
< BRI ) v ASIER TS LSV, BB
BREETHESEBEE LTRbRDZE83DB. FI TS
HEEL, RERTHEREBBERN O S EIRERE L 2H
BDCERNTHIDOFEBUT R R LT B DR R R
Tt LIEEB S5 EBV DNA O#FEE LTI, Zur
Hausen B L W BEEAA TV EA ¥~V s VEERLET
7V 7 LWREAE O EBV DNA O#H & B, % Oyl
ERTEE. MHOBRKTIRT 7 ) 2R B 5 k5 {EH F

i

MREEFEIZIR S Cu 7oAy, Anderson-Anvret 5%, 7710 %
SO FMREME S 5> EBV DNA #»®BE L. 250
Raab-Traub 5% %, R4{bE FRERE (WHO 48 3) KBS
¥, 4B (WHO ¥ 1), JFfA{tE (WHO 4% 2) © iR
BB THECBERYRTERE L. £ TEF LIBHE
FEDEM ) v iR+ D EBV DNA OFEEC DWW TH
HEfTot., FREBUGMDCERY v HiEB-57 4 vEE
MR, BIURBIES & LicioBHESNE, BlY v B, K
Itk Y v B RRIEGIET 20 DERER V) v T 7 4 vaEE
#7 5 DNA % L, PCR #% f\T EBV DNA D4
K4t &fle b ¥ A0 B-7m v DNA # PCR B2 TH
18, BETAZ Eicd b RIEI & - THE s DNA BWEFEETS
Z L uMRA LI LT, EBV DNA OBHi¥ & L. LIRES
FEFC BT, AFIREMA S 8 XV 81X -7 m e DNA T
BHEXhT, #7 DNA g hTuishatz, Thb 24
AT B L1260 961 (75%) i EBV DNA oftHidiabh
to. SEBE LEAoWT WHOM I X 3 _EIREEERE S
HTasn L, ROEEETHF 561, FACERES fld 4 fic
EBV DNA #\H &, LIRIEEREE I 807 2R B E7
@ EBV DNA 0 Tix, Akao H¥ i23E/A{LEIZ 1361+ 8
#l, LB TI106)410#0z EBV DNA 3 X hic s 84
LTkbh, MFEEOAETLRSLEIZFEI0 R wHRE Th
TN B0 SRR L L2065 8- 7' r £ v DNA 2%
H & hic18flic 8\T, 261 EBV DNA 2l Xhich o7,
A ED#ERY S PCR i AV EEHERERF» 5D EBV
DNA o#Hhil, ERBEBCHERNLCITETHD Z L ARER
hic.

¥ 7c FMREERE & EBV EDBIEIZOWTIE, hhRTh 4L
DMFEFZNBRIA LI N CE. Tihebb, FHREREENRE
A%y P YRBERUCEREEBRESREZOE L AL
EBV © VCA 72 50N EA KT 5 IgC Hiis N E R E - &
ME X, KRBT HRAEDOPIEI L T X fommne
TH Wara 572 X b EIREREZIC BV TIIMmE [gA BE
AERTHZ LAIER IR, 7 Henle 5 LIEEHES D
D VCA, EA w15 IgA FiikflirRE L, MiF lgA BE
LRI VCA, EA D IgA s b BEECBEThr L%
RuWiZ L7z, #7% Furukawa 593k 5{LE EMREFZOTEH Y
v AMER R RS B EMRC, MiEH EBV ik b
1 VCA-IgA Hitsffio L8 2 LIRSS TH S L5/ L
T3, SEEE Ui ERIE1ABh R EENCH EBV St
PRUE & hicfERITIL, VCA-IgG #HEMi 12815 9 #1 (75%),
VCA-IgA HIAMIZ 12671161 (91.7%), EA-IgG HLibfMix 1261
1141 (91.7%), EA-1gA HiEMIZ 1260 8 51 (66.7%) 2iptET
BH, YUHEHT® OREC LA MOEEREOT EBV Hih
iBMRAFRENIS.3K, 6.7%, 10%, 3.3% Tho1=Z &
LHETHEBVCEBERYR L. Ei Pearson 5% %,
WHO o HIRERFESEINCH EBV Hithfiiz Ligat L <
¥ b, VCA-IgA ¥iffli, EA-1gG HEMIZRE LEME (WHO
SEL) TRERFRINY, BEOBEMRTH DR L,
(LB (WHO ¥ 2) Ti382%, 91X DBEMERTHh, i
Ko {LE (WHO ¥ 3) T1284%, 86 % DMK TH -7 L3
ELTWD, APFRKEBVTL, BERITCHEI i
VCA-IgA #ithffi, EA-IgG HithfliiaIEfa{LE TIX3£180% T
BY, KROEETIZFIZI00%TH 7. LhlEb s, H EBV
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ERIE L EEERE O MEENZREDO D LD E 78D T & XK
WINDHY, ThOZTREREEZEFO EBV 2FH Lichd
TRV O T LIRERETER OB BME s L TR +9T
HHERDLID.

TE SR OB AR X A ER 0T, WML
LONEERTHHD, ZOREHEF CREFHREEO KR
DHH. CETRIVFEREBNLFEL LTEHKS M2
(FNAB) #\hkzic BV CHEAIATE D, ETREECH
RIEEBOMIZEC R VT LT B L%\, FNAB
i, BReHAEE LTEBERECS LTEREZMLCE %
2R LR & Y BEYHT T OB AT 2 RE B
THH, 187 — D X SRV ERS TRESMREROR
RSB Z £ Sb—BIICIR21~235 — o O\ EHE 2V
Whh Y, FNAB BEHEREOBKICLERTHY, EH
HEDOL L IRRELEETHS Z & LEME OB LEY
BHTHS. FNAB DA TRRERERLOHEIIRHETH DA,
AR = & < FIRIEOE SN EBABF 122 EBY DNA 5
RFEETHIEnD, EHREREDO FNAB WX - TR Zh
7o¥BkA 5 EBV DNA 835 Z &2 LIHEEE O MEh 2 M
DO EDIEBZ ERTFHEND. £Z T + IREBONREE
EHHMR, B X i EBV ¥ ARE LEREBRE TS S
NPCKT fifat % — F= o ACBEL, BRIITETEE
Xt LT FNAB % #ifT LT PCR ¥ THREI MR 5
EBV DNA O R Az, REBRTIINE L e 2MlanE
THBZ LS DNA HHEERTHT, filgx 74—
¥ K # S CHRERED CAE Lk < PCRRIERFT»
7= (55 PCR #£). ZDJFEEN: DNA s AAREETH 580/
Bz b T2, FEAMUETERBORETTLAEABEZ
ENBEEREERTHD EBbh%. NPC-KT Hilgn HRAT
AW S PCREDKER, B, Mgy 100EL EThiud
EBV DNA OBHEMRTRETH S Z EATEH I A, FNAB i@
I o TERINAMREIFRCHZABROREBIC L - TE
HIhaEK 10EE VbR TE Y, +4 EBV DNA ORH
AR L Bbhi. X — Fe v ABBEBECEIT 5 FNAB O
REATIL, BHSORYELD Z L0k o THRIHRICE 2L
UahENEHAT S ENTENE %18, 21, 235 -v L 38
MHEELTFNFR FNAB # 10E¥ 25617 L. PCR RIGH
DELKBHB TR L OZRRETL10E & L3 XT EBV DNA
DR R, RS AKV I £ EBV DNA B A IZ# < &
Hh, ZREIhicREN L VS ked s Bbhic. ME
b, 2835 —v s VBRI EH T T4 EBY
DNA pH A TH B Z BN IR, RERERM» L,
ERRTHESEBBEACS LT FNAB /T LR & h
fodiB A H T 5 PCR #:I2 £ 5 EBV DNA OB %175 =
£, FRBEERER OS TEMEHTFEY B\ B2k
ErchBrL0 L Bbhi. £, FNAB &\ 5 LEHHBEE
M EFR L PCR v WA Z LI X » THEKHET EBV
DNA #EHTETEETH b, AEILH EBV HiAMORE L & dic
FREEESEB OIS W THER I RER L LTHF ARRE
ThHZENEFTER.

** Eo]
BB EEEEEL Y v ANER LW IR ES4GIC B
W, BBV vRHiD57 4 vEEER) S PCR B2 AW

T EBVDNA O %177, B L LT ERERUA OB
EREMER (RELEE) THR Y v =B 22166,
By v <EBEOoHEREB ) v H 34, RIGHY v HiER 1
BiE ROFBIZ EBV DNA O #1T - 7. S5 EBV ¥/
LMRE EE ARG NPC-KT fifasx X — F~ v ACBHE LE
BENETEECH LT FNAB »EfFL, BRI/
% AT PCR %17\ EBV DNA %2\, LLTFTD X5
TR B,

1. LGRS Y v BB 023 7 4 v EEERLAGF
12601z e + -7 = v DNA 2 S hiz. Z 012604 9 Fil
EBV DNA OB R bAT. HBETIIL + BFrE Y
DNA 2\t &R e 18T BT 3XC EBV DNA Il h
eh iz,

2. EBV DNA gz, REEMENHECIidEALE,
FKo{bBEch b, Bt Ihicaflic g VCA-IgA FisfEoR
AR bT.

3. NPCKT #ifaD I~ICBEOFERRIALBVLHS
PCR Bz k5B T2, I0ELU EOMMEERNH 11T EBV
DNA OBHNTERTHSH Z EHNREI R,

4. X BEBHLEA-FT Y ARBEI LT 2XI0E0
NPC-KT MR & » T 2 BRI CHEERBERRLALN, B
BoEG&e: LIREEARSEC ST AEALE LR LE.

5. X— F=v ACHERIhEE~D FNAB KB\ T%
migtE LTI8, 21, 234 — 2D 3EEA H o, £FCER
Thicfk%x fAV7-f5 PCR #2 X - € EBV DNA o i
Bont. LEanb FNAB Tk » TR g A i
55 PCR tkic X » EBV DNA oz, LWEEERERD
DFEERBEE LA b L Bbh:.

# 33

WAL s s, RE, MEHEEBL  LcBEEI A
HOIVBEER T LD, KBEEE, ABIEXEI T LICER
TR T EPE-RELCEHE L ET. EARELCHDEYEY
FLAESRAENATRFN YA L A EE BECER#KLET. 3
Bz, HBORED ¥ L ERERRESE, EREYHBERLUKR
BAFR Y A L AROBEAEF BB L ET. ok, APRO—
B, IHREBETRE (—BPIRC, ABEFES05671420) fe b IEE
PARKEGOHPE AT e LML ET.
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Abstract

A relation between Epstein-Barr Virus (EBV) and nasopharyngeal carcinoma (NPC) was postulated on the basis of the
finding of increasing anti-EBV titers in patient serum and the presence of EBV genome in tumor cells. The purpose of this
study was to examine the presence of EBV genome in cervical nodal metastasis from NPC and evaluate the molecular
biological diagnosis of NPC, especially in patients with metastasis to the neck and occult primary lesion. Paraffin-embedded
tissues of cervical nodal metastasis from 14 NPC cases were examined by polymerase chain reaction (PCR) and Southern
blot hybridization method. EBV DNA was detected in 9 of 12 NPC cases in which were detected human § -globin DNA.
The NPC cases showing EBV DNA were classified into 4 non-keratinizing types and 5 undifferentiated types according to
the World Health Organization classification. Anti-viral capsid antigen-IgA titer was positive in all 9 cases. Nineteen cases
of metastatic cervical lymph nodes from other head and neck tumors and 1 case of reactive lymphadenitis were selected for
the control group. EBV DNA was not detected in all 18 control cases in which human 3 -globin DNA was detected. These
results demonstrated that detection of EBV DNA from cervical nodal metastasis was specific to NPC. EBV genome positive
NPC-KT cells were transplanted to nude mice and fine needle aspiration biopsy (FNAB) was performed at subcutaneous
tumors formed in nude mice. EBV DNA was detected in 100 NPC-KT cells by PCR method. FNAB was performed by use
of 23, 21 and 18 gauge needles. EBV DNA was detected in all FNAB samples. These results demonstrated that detection of
EBV DNA from neck metastasis by FNAB and PCR method could be a molecular b1010g1ca1 diagnosis of NPC, especially in
patients with neck metastasis and occult primary lesion.



