2001 13,871 11,279 81.3 242 229 2.0
2002 13,260 10,724 80.9 230 211 2.0
2003 12,971 10,493 80.9 197 180 1.7
2004 12,947 9,990 77.2 184 177 1.8
2005 12,148 8,987 74.0 133 127 1.4
2006 12,410 8,909 71.8 144 138 15
2007 12,175 8,713 71.6 139 129 15
2008 12,173 8,934 73.4 134 124 1.4
2009 11,838 9,654 81.6 133 113 1.2
2010 12,002 9,998 83.3 145 119 1.2
2011 11,727 9,873 84.2 117 102 1.0
=111 360,201| *255635 *x74.9 9683 8242 *3.07
*1987~20114

2. 2011 FEHIRBTRTUEEER (RAE2DEL)
TEIRHARBEMERIT 3% 2B % D HUIRIL e < B, BIT - H LRHED 2%E TROFHE
E1%E o TWET, R - KA Bk, BEHIEO BRI L RRRICES FF -
b, BT - FEEE LS EEIT 1% 2B E L, BHEERD R RVEETLD
Mk DB RDOEHNR R BMOX IRV E LT,

Hotsh IR TR BE Wik | EiERAk
RHBEEYN | BEH | BUEYR | BHEE®

K- 1% 3,855 46 43 1.1
EHER 1,876 19 19 1.0
HE 771 3 3 0.4
K- E® 979 9 9 0.9
BER 286 2 2 0.7

e 727 14 5 0.7
WiE-FF-de 532 7 6 1.1
BIL-HLEES 268 7 7 2.6
=1 120 3 2 1.7

xt5E 208 5 5 2.4
=11 9,622 115 101 1.0

3. HAERBIEHFGEBMESE (2001~2011 F2H)
TR T RITHAERN BT EEL 2o TE Y, 1986~1995 FIZAEFNIME
IR & A DFUEBMERITA 5,402 137 4, 0.68% T, ZD 9 H 1991 FELIREICE F iz 356
& TIEB ML 24, 0/56% T L7z,

. 1RBE | 20BE |- TR ZN TS
WEFER | oipw | sl | PEOH | m (g
1955 LR 10 1 1 10.00

1956 ~1960 238 8 8 3.36
1961~1965 2954 89 87 295
1966~1970 13,485 306 294 218
1971~1975 31,806 523 470 1.48
1976~1980 31,104 447 404 1.30
1981~1985 17,760 231 199 1.12
1986~1990 5,046 44 35 0.69
1991~1995 356 2 2 0.56
1996 ~2000 1 0 0 0.00

=5 102760 1651 1500 1.46

—_ 2 —_




4. HAERDOBHRE
1) HAEEKERINER

FERL A B 0 H A R E DRI R IX 60%FTH THEB LTV E L7223, 2 2 34ERI1X 80. 0%
B TWET,

Rkt | EHERER ;

RESF ST 15 % EENES

1999 239 148 61.9
2000 194 126 64.9
2001 197 116 58.9
2002 182 106 58.2
2003 163 104 63.8
2004 161 114 70.8
2005 115 73 63.5
2006 121 70 57.9
2007 116 71 61.2
2008 121 76 62.8
2009 106 87 82.1
2010 110 99 90.0
2011 97 82 84.5
&it 1922 1272 66.2

2) BREINTREHE

HABEEICZEH L CThH D RDOEEFEDBRIZOWVTIE, ALHEEIXT0.7%T, &
HAFELIT 23. 2% L BEAMEM W H VY 9, 2ENARIE CIIESEAL T TR S E
DEDLLREVWE SRETZDLE LRVERA, 7277, BAREE BRI NS FBD LD
LTBVEE LWEAIDD L BbhET,

BEE AT BE HEIFEL BEL &t
1999 117 5 8 18 148
(%) 79.1 34 54 12.2
2000 97 2 15 12 126
(%) 77.0 1.6 71.9 9.5
2001 85 3 15 i3 116
(%) 73.3 26 712.9 711.2
2002 70 2 18 16 106
(%) 66.0 1.9 17.0 15.1
2003 76 2 10 16 104
(%) 73.1 7.9 9.6 154
2004 63 7 18 26 114
(%) 55.3 6.1 15.8 228
2005 53 1 11 8 73
(%) 72.6 1.4 715.1 11.0
2006 43 1 18 8 70
(%) 61.4 7.4 25.7 11.4
2007 45 0 14 12 71
(%) 634 0.0 719.7 16.9
2008 43 0 20 13 76
(%) 56.6 0.0 26.3 171
2009 56 1 22 8 87
(%) 64.4 7.7 25.3 9.2
2010 71 1 22 9 103
(%) 68.9 1.0 21.4 87
2011 58 0 19 5 82
(%) 70.7 0.0 232 6.7
&5 877 25 210 164 1276
(%) 68.7 2.0 16.5 12.9

— 3 —



3) /IMNERZZHEK

1999~2009 FEITHE LR CHRAE TIW/NER 222 L0/ NEREREE~D
Tor— MNRAERREZED T 380 ATLE, 2009 EOHERNSELIRICELET
B, SEENOITRO HILV-1 SUERBIIRBFIEICPPOOT—EIRETE LD
THoZ2LIRVETOT/IEROEEFTITIZLIALIBENLET, B, BREZZT
TWRNEBFIAEREINERIIFERFEHATHEE TTOT.REEZZITONS &

DBEPT TRITNITEBNET,

INRF
HEF | gopw
1999 19
2000 67
2001 45
2002 34
2003 49
2004 46
2005 39
2006 38
2007 23
2008 19
2009 1
A&t 380

4) RoBHFFAEER

MNEBEZZ LERIZOWTIE 380 AF, AT HE 286 A (75.2%) . EHIFFE 50 A
(13.2%) ., BH 29 A (7.6%) &72oTWVWET, ROFEBERIIATLTIX 3.5%, &
2.0%, FFEL 17.2%TL722. BEB D22\ ORE AR BRI T T ERA,

.. . NGBS | ieREsE As ks

i%ﬁlﬁ ﬁ ﬁ [=1 n+ $(%)

AL 10 276 286 3.5
p ks i 49 50 2.0
BE 1 14 15 6.7
BE 5 24 29 17.2
&&t 17 363 380

— 4 —_
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%E’é& ;% 7). %@

@ HTLV.1

ﬁhﬁl//¢MM%/W%TB .........

& om B g B OB O B & & f & 9 @ B 2 @ ® % B % % B H OB 8 F & B & % B BB @

QHHVT%AHWWMM@%@@%»RT@U %@#vu FEEICHERIL TV 3.

G HTLV-1 ¥ v D 7B S BANOBTFREAOTERBREIBABLTHS.

&AI%%;Hnyimﬁ%ﬁ%mm%m%%ﬁEQEm%%ﬁ?@é

SEEEIL, HEBORBEOERYEILE > THEOATLORIEY R 7 2 £ 53R EHE
LO2BF v 2 RATHBHIEIIEBEL T,%@%ﬁ%ﬁi

@ HTLV-1 OREBEY AT LICE, BROEHEZDEO 74 O~ FEIOBEINAEETH D.

e M IR Y SERSEAET A, LAL, B
“E U8IC MRFge A VAF v ) TR HIV F v )7 @mm
HHUIIEKRED 7 A VAR TRD LN ADITH L

b THBEEILEY 40 A-1 8 (HTLV-1) T, HILV- L Fx U 70240 Xﬁﬂ[“f—‘
W, EEERETHAA THRE IR 3 BT E A ERD SR, HTLV-1 B4 3 o
i (ATL) < HTLV-1 B#EFiw (HAM) © %%&F&W%P@L@&% IR T S, K
BRTANATHY), ZOFLBERRIGEILET HERE LT RCEBAZA LR,
AL FRETH L. HILV-1 32 U 7R 240 LR, &5 W I3BE e i U7 H2ek
N - R e OISR TERICED LT BB S, HAREHNO HTLV-1IZEEL Tw b
WA, BORIXRERHEIC LR L, £ETE0 BEREOF U 7B I8 TA LRSI NS
M1 FALHEE S NG, £2C, @ENL:  DEna A - @@fkw%@hﬁcﬁﬁbfwé
B gt e LT 2011 E4 A S HED L%i%ﬂ*bu#,wﬂf@ki%%&k@%
HTLV-1 9t A 7 ) —= v i EER I N, ECREBATEIZHIEFR LT DD
ZHETHTLV-1 ¥ ) 72MEBEETH - 7o
WTh, EEo HILV-1 Pz 7 ) —=r 7> EATL

AT AOWLPLEE ST B, ATL i3, 12 40 U EORACHERT 5 HI
AT, BFRICET S HILV-1 8F8E - U S EO—HTHY, ﬁAﬁ%eW FEE
FREOIY M & ZDERIZOWTEERT 5. hEOEERER. @V L SHIEE O%E, G%
o %ﬁ?ﬁ%ﬁ%@@%ﬁ,@%ﬁwvbAmﬁ&
mHTLVf§$ﬁﬂf?t EOBEERE BT 5. HTLV-1 55T 1 53k
" T ORERS T B L, 404U L0 BRI & T,

HhH&EHTLV-1 PG L 72T Y 2 7Bk RS

Lhaw AL ATHsHTLV-T B LT LU ATLE2RET S, Wo7zAATL 2 T
Wik bE HTLV-1 Fx )7 &), HILV-1 O d»#ﬁmm BCSEAEEERIH20%TH D,
ERIETY) 5% Thh), HILV-1 Fv U 70 FBTEREO <¢@%%%L<@@%ﬁm;,

DERE - LEHPLSHID - ELOY S/ ETEE - VTHE | RIBREEFBERGARERE
(F 852-8501 RBREHEATIRA1-7-1)

182 | BRiBE 66558 - BHE — 95— 0336-9865/12/¥500/ 50 L/ JCOPY



F 1 REEINCH HTLV-1 SFEBEE (THs LUBIA, 8%

ySEGISE RS 169 14
REFFIRE 346 71

Fx ) T ATL 2 35 5 E & 13 EH 1,000 A
TN, BIERERIZEME 1S NS T A (6.5%),
LHIE SO AL A (1.9%) TH5Y. ATLO
BEAZERFRECLLZF Y TRLEET
2 %3

AM
HAM (2 HTLV-1 2888 L 72 ¥ 7S BRA34
@

BREREE, OFEOLUNPHEEERT S
BBTH D, 2000 Fh & I A5 ) A B G
BIfEE SN Fx ) 7H HAM % %4ET %
&) 41341 30,000 A2 1 ATH B 2. HAM 28
BIEOMIC R B Z L HIF L AL, A5
RIS A ¥ 5 — 7 20 VIR L > T—Hofl
TIRAFROUE & B 545, WA 7 0 B
Mg T HAM 3B FREEICL 5
HTLV-1 % v ) 7 O &7 b 3 P30 Rk e %2 i L 1k
AL BEY Y THOSIIET S 2D,

¢

i

" SEEAD HTLV-1 Hitk
PRV =ZV I OEEM

ATLDIZ & A LT HFEREICI X 7Th
LEIET A2 ATL OB 2 REEEVW T
FHELBWD, ZOMEOTIRIE-KTFHTH
LEFRGEOEGIZEI NS, OF ), BHERET

72—z v LT,
LI ETHL I,

Rlg o @& T1E, AT RRE ,
HTLV-1 % % ) 7HE» 5 A L 22RO 7 &
JesRi2 962 4 23 4 (2.4%), LM A6 2
FI SR T 0 A 9L R AR I T I 169 47 14 4
(83%). 67 H Ll I o> 1 BEFL 58 3 T 13 346

. N ¢}
155 8.3%

275 20.5%

T4 (205%) ThHD, ATHEvs G
AL, SO vs BUTRAL, A T2 vs BN
LT ST OB TR AR S
(F1) 29, BOBAANOBEHEHEIEIL LT
TRAEAERT S L 05 BT - 72 29,

@
«HTLV-1 &+ U7 OR2#E

HEEOREE

HTLV-1 ¥ Z Wi, Mg d o HTLV-1
R E RET 2HmE, H50igy ¥
SR HTLV-1 7oy 4 v A % E%E 3 5 DNA
A& HW5.
RREE

Yo Froh-FRER PABE), 1b¥5 s
M (CLEIA ), #ehifkig (F ),
JEXAYy7uay bE (WBE) 295, PAE
R CLEIA &2 CoffifE ik, A7) —=
YIMAFELLTHYONS, WBEIE YA VA
? HTLV-1 JUERE B E ST A E 2 i L
THET B 720, EPOPUEMAEE LR L T
REFE, BESHELTHWLE Y,
Env#iL & A (gpd46) & gagLE & H (pl9,
P24, p33) IIKF AL FEFNENLOLE
W LA B, oY FEREDZV
BEEEN, FRUNONY — I ERE L
Wrahs 2.

U7 g A4 L PCR L DNA oM &g
WENMEETHY, WBETHERE LS
W& mici., REBEEH Y CH 528 PCR I
LABWEEETLHIENTEDL Y, T2, A
LV ABDE W HTLV-1 % v ) 7 Tl ATL D5
FEU A7 BENZ &b, Y7V F 424 PCR B
PHWEDNABRETEO-Z — A3 ETALLEDLN

5.

RIREE 66 % 55 - HTIS | 183




‘/&@ﬁ(%ﬁﬁtx? -
. PAEHLLBCLEAE

B R
|

¥ &‘%‘i‘%
|
CHIBE o ey
—w_—‘ﬁﬁx%@ﬁ%{%%ﬁﬁﬁ%3
'PA‘% QLE!A ,ﬁﬁé%
————  PA MM CLEIA HREH _ S

 PAJRIBHE CLEIA 2Bt

ZOMOEBE DY

B *ﬁﬁ
(Eaiﬁfi%}?ﬁﬁ :
_ WBE/PCRE

HTLV-RERE

B (8E)

PANUSFIRTEEE
- CLEAGA : RiGHME

. WBH:IYTIAALTANE
| PCRI: MECRIEMES

1 EROHTLV-1 A7 -2V JHEREE . RIFHEN 2 &)

WO HTLV-1 GRS V—= VTV AT L

(RIgHN)

RGBT EIFE ATL &7 4 VA B REgebh ik
W I EEER T Es (SR - BN, BIF
KiEmm NFHR) ML <, #&Fo HTLV-1
A7) =V TREVAT AR LTS (K

1). 9, —kieEE LTESERRLHEIZ
WL TwArlELyy —TPAED L LI

CLEIA %479, 2L T, BED LITHER
B EZW S N T RTOBKITER KERRRA
HIZED LN, BREREES L TWBIELZITY,

184 | ERIZEE 66 B 5 5 - 1BHIS

WB i TH ERE OB PCR 21T - THE
L IEBREEREHEL TWa, miCHZoRk
Fid, BRIERFEREREL»OEZHETD LI
WBIREE S NS,

£ B T d, 1987~2010 4 @ 24 4 R 12
255,337 BloER %= A 7)) — =¥ 7 LT 9,564 #i
PHEREMA & CTHAT 3 I, %%MK8MJMﬁ
HTLV-1 ¥ % )7 LEEZH SNz (F2) 2
HTLV-1 & — kKM i%%&#~m@ﬁ§f
WHT 700, LTHEZHELTO WBEE
192 EPEETHL Y. T/, HTLV-1 F ¥



£2 RIFRICHIBEFEOHTLV-1 HBEATY—

VURE 1987 ~ 2010 FE (w3 £95IH, UE)

1988
1989
1990
1981
1992
1993
1994
1995
1996
1997
1998
1999
- 2000
2001
2002
2003
2004
2005
2006
2007
2008
2009
2010

Azl

=]

U7 MRS O HI T,
RN IEBI IS B 2 &1

b5 0.

@ HTLV 1%+U7 #ﬂm@"“""ﬂ

VAN e iR iR 3 -
32 \EIFT» T B, £ LT,
RHEOER 2 ERE» O EHE
HTLV-1 % % Y 7}

18.233
17.256
16,517
18.671
16,036
15,769
15,951
14,780
15,182
14,431
14,672
14,121
14,098
13,871
13.260
12,971
12,947
12,148
12,410
12,175
12,173
11,838
13,340

349812

IRERE & EH
IR T

9,579
15,241
14,504
14,221
12,123
10,422

9,814
11,820
12,966
12273
12,403
12,008
10,286
11,279
10,724
10,493

9,990

8,087

8,909

8713

8,930

0,664

9,998

255,337

525
88.3
87.8
85.3
75.6
66.1
61.5
80.0
85.4
85.0
84.5
85.0
73.0
81.3
80.9
80.9
77.2
74.0
71.8
71.6
73.4
816
74.9
73.0

E ORI LT
WET BLEN

&, HTLV-1 BeA i, EE 23y

ZowTHHEL TS (B2) 27

HTLV-1 iRkl

ZonTH,

O & R T, R 29~
TEAR 35 JH U2 8
AL,

BRBHEOERZ Y
JX9)
(OHTLV-1 Fx

Plve ﬂ:&?ﬁ?ﬁ“ ) E N7 A RS 5 OBATIL
& p12s HTLV-1 #ifk B¢ a?; B

NDYAES

&i@%?%@ii&3~6#ﬂ?@*

1,076
856
804
725
677
600
523
463
396
321
356
290
287
242
230
197
184
133
144
139
131
134
145

SR ORI

>

9,564

ELR O /N

691
702
658
630
566
513
477
420
342
310
339
279
2786
229
211
180
177
127
138
129
124
114
119
8,141

(l: -Tlék.i Qw-—l‘L %:é‘.
ERLT, 151%175 ERE»S 3R ®ETHh
5 Rlg WA RHE AR % 255

T%iOVNMWLTméKIZ)z”

HRICKEL

T BIROT I AN

W, OQHTLV-1 Fx U701 A b

Z &,

) Y IREOWELEETH D,

L, QEHFEZY
TThbHI L ERRE
BT H &,
RO RTHZ Lnz
HbH Fz, FXUTOD

BN OHE L

L CEL %

7.2
4.6
45
4.4
4.7
4.9
4.9
3.6
2.6
25
2.7
23
2.7
20
2.0
1.7
1.8
1.4
1.6
1.5
1.4
1.2
1.2

29

o )b

W

{«ﬁ%@f"
DL BN

v 73 A HTLV-1 % 1
FEDSH o T B D7p
G E DT HTLV-1 Fik
& EOXED

B3y, \iig'(

AN, RIEBOREN
MEL I ESELMEIEL ) 570, HHik -

F )

TR L F OREASHTILV-1 BREICE T 5 S

T EF R,

T, Rk EOME%

SRR

& L*—- ﬁt“ X(‘j‘/\‘lj{l, C%) b/\—-’a/x}‘)\é}:ﬁ
TAHIEMKRYTHS (K3 2%,

FeM IR T

17'7 1185




SEAR HTLV-1 UMREC DV TOREA

o .

. -
S e

——
~

v T
HTLV-1 LR E %
(FF4fR 29~32 &) B

,,,,,, P
PN /”l ,,,,,,,,,,,,, , \//”/
L3 (e >
¥

TEROEH, ATL, REHEOERL EIC

DWTEB (4E4R 35 JBE)

|

RO ECRE
AI%% B3 (o

B35 /,Zi{ﬁ%u ‘

RIS

/

HERORE

* R EEEL
R/ ERE R

:2 B H‘Tﬁg

D3 BERED

2 RBRATL VA NABFREREBIEMEBHSET OIS LFv— b X2 &)

BRI & UCHEY L =R, ANERHERMATHIS LT REEOER

WA, BENRS G — ADOEFEHIAIZDOWT ﬂ&*@>kim§@@% by STANS i M
TEME ATL 7 4 Vv AB-FRERNEBIER IE b5 0gEENE kofﬂUiF#kg< 2 B
¥R EASIL L, RERES /A0 —¥%  OreEZLTELLRV. BARERY Y3

EORFEIZ D W TIT BRI B 5 WIS B FER ioRHE YKo¥
BHIBTHY AT AEZHEL TS (F3). T HEEm,
72, WA X LD TH LW —AZ2onTiE, E Z AT
Wk Em AR D L Q/hEREERS R L Slx oL cnbtEZONE

SABY,

Twb. (2F EINES ) -V YN

186 | BRIRE 66 F 5 5 - BHIS —99—

73V DRBEIFEIARELDH TH LD,

FEFMIIATHEELVER TS L

B BRI RIS R 2 1%

Y oTosEsIns
TGRS T N O SR #

AL AL
Fx
LB ETHER



18 M R
INERHE S

HRE —

— BHHELE

4 N
A _ | EEmk b0
TEEHD

e N

- ] ——
ERE (/ —————————————— N
werE (ome || EOBTEL
] o AN TR

\ ‘

BEEREMHE

\ FEPREER spms saqo-vre

! T ERr 60 (S2on30E)

ST EH 4t - BEETEL L 4

K3 K- AU TGS (REFHRX) w2 L)

AYy IR OEREET L EHNERTH
L. Ll WoltARETLETFHLARR
ATLO®R D EM 2 THEIE B2 L
HTLV-1 o BFRERELFPHTAILTH A, I
i@ HTLV-1 #ifk e &4 5 2 & T, HTLV-1
PR OO L TRHAMRT 21T, F v
U7 R ENTEIES BB OEETALE
BTAEIRL, B HTLV-1 BFR3E0 ) 22
T EEA I EHNTE L. HTLV-1 BT B
DOFHRIENIHTH E ATEBENRLIERSINS
KEETHY, R TIIHILV-1 3+ 7T &
FEEBM S NIRRT E A SN T oL IR
LTwh (83 23 )
ALHRE

HTLV-1 O R-F G TR R O & D Byl
ETHY, BT RIS BIR L 2SS
D205% 55 24% I T T 5 (1) 29, #
FREROEEITEEICIE 5 2 5720 Tilid &
LHPTTEZVWOT, R z5 20N T
oI LT, HERD, gE0dl). Blishd
JREME D B ERBARICERICh, DL T

ETRTHOSBITHRICERI NS 2P, F/2,
NILSRFITRRGE, 7LV F—, FLINERICHERE
B (SIDS) »Y A7k 5 A D R X
NTWBEY, ThENANRAZE TS, HALETE
D, 9 OREERCBEE 8T 5 B EO— R
LEBHESFAHAIILETY A 2T LI ENT
X529 HILV-1IZEET 22213, AEInT
KAHBRBIZES>TIEHEDLOTERLEETHY, &
TREEFT A0, BIEEOEEM 2 H
BL72) ATHEOBETCATIREZBIRTL L
X, BOFEE L THEESNRANETHA ) 2,
CEHEILEE QAR

3R RMOBMEBARE L BIRL 256508
TR, ATRBIIETER WA, LR
BRIRL 28D 205%0 5 83% LTI T4
5 (FD LY WHMBARENBFRERY K
TERDLAS L LGB EN TR LI L
FedSo T, AR RHER L Cu B b Tik
o, BMAEHIELIENTET, PORBFRK

YR d HHRETITH 2 Ly C & 2 MM B8
BREFEORLEZTWDL Y E72, 30 TR

—100— RIREC6% 55 - BAS (187




®3 RIBROHTLV-1 %+ UPHEE 1,178 BIPERLUEREFEFZOHE : 1999 ~ 2010 %
(wk3 &Y BIM, Bz

117 5 (3.4)
97 2 (1.6)
85 3 (26)
70 ( 2 (1.9
76 2 (1.9)
63 7 (6.1)
53 1 (1.4)
43 1 (1.4)
43 0 (0.0
38 0 (0.0)
56 1 (1.1)
70 1 (1.0)
811 (68.8) 25 (2.1)

AP L TATRBIZH O EZ 2720120, 2
PHL WD %%:?Wﬂ:@?‘ﬂ%a:owf# U7
DR FERE, RS, D5 VIXEEMIC AR
TEL L) LHRHPLETHS Y.
BIEEILRE

2P L, FEH OWHE T 24 B E
HiEL720b, BEL-BATHIMTRICE R
LHETH B Y, Bilvpo HTLV-1 Ky ~
NEREET ) YRIEANEL SN A, L
DOFARSTRCRITT 4. BREATELRVWE
EWFATREEED IR
REBIREE

WAREL O AR L 2 & &
}L—%&CiQGS % TH D (% 1) 2 3)

D BE-F K

RIFE TOBIERNT ARBEOYUR
g BTk, o HTLV-1 Jiik F%I'Lﬂtéi
1988 EEDEF T 7.2% TH - 7248, 2003 412}
0%LLTICZ2 Y, 2010 4Fi2iE 1. 7%L?:”ff£€ """
waé(ﬁmlﬂl.bﬂi.ﬁ%@7f7x
A NVDOEAICHE ) ATRESLHEYRAOE L%
L Twadohird Lk was 20104 0
HTLV-1 ¥ v 1) Tﬁ}ﬁ%@f’%%"ﬁ* WA FEARNIC
KB L&, 1987 FFITH ARERDR £ o 7245, 1985
SELLET I AR Ltll{ﬁrro’) HTLV- lmﬁf\%! EER
1.26% (109/8,655#1) THADIZH L T, 1986
LI LR o 2103 0.74% (10/1,343

188 | fRIRE 66 55 5 - BTIS

8 ( 54) 18 (12.2) 148
15 (11.9) 12 ( 9.5 126
15 (12.9) 13 (11.2) 116
18 (17.0) 16 (15.1) 106
10 ( 9.8) 16 (15.4) 104
18 (16.8) 26 (22.8) 114
11 (1581 8 (11.0) 73
18 (25.7) 8 (11.4) 70
13 (18.8) 13 (18.8) 69
15 (23.4) 11 (17.2) 64
22 (25.3) 8 (92 87
21 (20.8) 9 (89 101

184 (15.6) 158 (13.4) 1,178

Bl) THol (R4 Y. BRENLEREHEZ
Wi, SOICEBEROMERESLETH 5

WA AE L IR - BIFRO
HTLV-1 F % U 7L, Fx ) 7EMNMLEED

BB B PG e & (TR b/\*ﬂx&’ FTETLTHE
D, BAEo L A BEFLEEE AL HTLV-1 8-F

BT & ATL #EI5 Lf?éx WTHBHEEL
Tw5 7,

@

-BEEPTRARSBEZELUE
BREDOESH
EBIIZEFEDO HTLV-1 Fx Y 7 1,178

BIANEIR U B HEOBHE2RT 239, 20
FER N7 EIR UL 811 4 (68.8%)
THEDLBEL L, ROTHBHIRED 184 4
(15.6%), EMEA ¥z 1586 (13.4%), A
THRECHARBEZHALTULRERED 25
Bl (2.1%) THolz. FxVU THEIERL
KEFEOREHEB AL E, 1999 12 79.1% T
BHolz NLREOERIRFEDS, 2008 4£121% 59.4%
IZF TEBAALZD 2009 4£1264.4%, 2010
1213 69.3% & V EZREOMEEIZH 5. T,
2008 ELIFEIZ HTLV-1 £ v 7 & ATL #3578
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Abstract To better understand indeterminate HTLV-1
carriers and smoldering (SM) subtype of adult T-cell leu-
kemia (ATL), HTLV-1 proviral integrated status, proviral
load (PVL) and ATL-related biomarkers were examined in
57 smoldering cases, including unusual carriers with a
percentage of ATL-like cells. We found that according to
Southern blot hybridization analytic features, 28 patients
with SM ATL could be divided into 3 groups consisting of
16 (57.4%) patients with a monoclonal band, 6 (21.4%)
with oligoclonal bands and the remaining 6 with smears.
Although no clinical differences were observed among the
3 SM subtypes, HTLV-l-infected CD4 T-cell counts
increased in order of poly-, oligo- and monoclonal sub-
types. This trend began in the carrier stage and also was
observed in PVL, CD25 and CCR4, indicating that a clone
consisting of leukemic phenotypic cells was continuously
growing. Moreover, the antigen modulation rates of CD26
and CD7 and the increasing rate of CD25 and CCR4 cells
were closely correlated to growing clonal size, indicating
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that these markers had the possibility to predict a mono-
clonal band. In particular, CD26 or the ratio of CD26/
CD25 had a validity differential for leukemic nature and
predictive detection of clonal band. Conclusively, the
present study shows that smoldering ATL is heterogeneous
in the leukemogenic process, and the behavior of CD26
plays a central role in the evolution from early occult to
overt smoldering ATL.

Keywords ATL - HTLV-1 - Provirus - Southern blot -
Leukemogenesis

Abbreviations

HTLV-1 Human T-cell leukemia virus type-1
ATL Adult T-cell leukemia

SBH Southern blotting hybridization
PMNC Peripheral blood mononuclear cell
LDH Lactate dehydrogenase

sIL-2R Soluble-interleukin-2 receptor
Introduction

Human T-cell leukemia virus type 1 (HTLV-1) was found
to be a causative retrovirus of a T-cell malignancy, des-
ignated as adult T-cell leukemia (ATL) [1, 2]. All ATL
cells, without exception, carry the HTLV-1 provirus in the
same genomic site in each case, indicating that provirus
insertion is an excellent biomarker for the cellular clonality
of ATL and the integrated provirus can be used as the
proviral load (PVL) [3] to estimate viral and cellular bur-
den. Proof of clonality is essential for a diagnosis of
malignant neoplasm, but it should be noted that HTLV-1-
infected cells also are clonally expanded to maintain
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persistent infection {2, 4]. Thus, changes in the abundance
of HTLV-1-infected cell clones play an important role in
persistent infection and ATL leukemogenesis. The clonal-
ity of provirus-carrying cells is usually demonstrated by
Southern blot hybridization (SBH). However, since the
detection sensitivity of this assay is limited (about 5%} {5,
61, it is unavailable for samples including small clones with
5% or fewer monoclonal cell populations.

Recently, we have had many opportunities to see
patients with smoldering ATL and unusual carriers with
high HTLV-1 PVL or with a proportion of ATL-like cells.
We sometimes struggle to distinguish such borderline cases
between carriers and smoldering ATL. ATL cells pheno-
typically resemble Treg cells expressing CD4, CCR4 and
CD25. On the other hand, ATL cells aberrantly express 100
or more cell surface receptors and ligands [7, 8]. Such
aberrantly expressed receptors consist mainly of natural,
adaptive and ectopic types, some of which are considered
to be involved in leukemogenesis [9]. In particular, down-
regulation of CD3, CD7 and CD26 are observed during the
early phase of leukemogenesis [9]. However, little is
known about the behavior of cells concurrently expressing
CD4, CD25, CCR4 and CD26 in the carrier to SM stages
using in vivo practical samples. Accordingly, to better
understand indeterminate carriers and smoldering ATL, the
present study was focused on the implication between the
SBH features reflecting clone size and cellular changes in
phenotype and number. In particular, CD26 is noted to be
one of the prodromal cellular changes, because the down-
regulation of CD26 begins in the carrier stage and persists
continuously till the completion of ATL.

Materials and methods

White blood cell counts, morphological data, serum lactate
dehydrogenase (LDH) activity and soluble interleukin-2
receptor (sIL-2R) were used from routine laboratory data.
Peripheral blood samples were collected from our ATL and
HTLV-1 carrier clinic, consisting of 28 patients with
smoldering ATL carrying 5% or more ATL-like cells in
blood, 12 unusual carriers with around 5% ATL-like cells,
and 17 common (healthy) carriers. Thirty-four samples
from patients with leukemic chronic or acute ATLs were
used as a positive control. Morphological evaluation was
microscopically conducted by hematological specialists.
High-molecular-weight DNA was extracted from
peripheral blood mononuclear cells (PMNC) using a
QIAmp DNA Blood Mini Kit (Qiagen GmbH, Hilden
Germany). PVL was quantified by LightCycler Technology
(Roche Diagnostic K.K., Tokyo, Japan) using hydro-probes
and previously described primers [10-12]. Normalization
was done using the f-globin gene and the PVL was
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expressed as copy number per 10% cells or percent for
PMNC. This study was done under the approval of our
institutional board.

Clone assay of SBH

SBH analysis was performed by a method described pre-
viously with modification, using 7 mixtures of probes
covering the total region of the digoxigenined provirus and
the restriction enzymes of EcoR-1 and Pst-1 {13, 14]. Pst-1
cuts 4 sites of the provirus, but Eco-R1 cannot cut within
the provirus. Therefore, to determine clonally related sharp
band or polyclonally related smear bands, Eco-R1 digestive
genomic fragments were used. To assay clonality accu-
rately, we monitored 1.5, 3 and 5% clonal cell controls
every time. Band patterns were estimated using a densi-
tometer (Fujifilm Life Science, Science Lab 2005, and
Tokyo, Japan).

Flow cytometry analysis for cell surface antigens

The positive rate for CD3, CD4, CD7, CD25, CD26 and
CCR4 was measured by a routine method using whole blood
according to the manufacturer’s instructions (BD FAC-
SCato-1II, Nixon BD. Inc, Tokyo, Japan). The association
between CD7 and CD26 antigen modulation and the posi-
tivity of CD4, CD25 and CCR4 cells was assessed by using
the four-color staining method according to the manufac-
turer’s instructions. Co-expression with CD4, CD25, CCR4
and CD26 was assessed by a four-color flow cytometric
method using CD26-FITC, CD4-PerCP, CD25-APC and
CCR4-PE. The rate (%) of CD4"VCD25PCCR4™ cells
relative to all CD4 cells and the co-expression rate of CD26
with CD4™PCD25 ™ CCRA™ cells was measured according
to the BD FACSCato-1I protocol (BD, Inc., Tokyo, Japan).

Statistical analysis

Data are expressed mainly as the median and analyzed
using the Mann-Whitney test. P value of below 0.05 was
considered to be statistically significant. Analyses were
performed with Stat Flex version 6.5 software packages
(Artech Inc., Osaka, Japan).

Results

Classification features of band patterns using
a densitometer

The band patterns in SBH analysis using Eco-R1-digestive
genomic fragments were mainly estimated by a densitom-
eter graph. The densitometer graphs equivalent to band
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status are classified into five patterns (Fig. 1a): patterns-1
and -2 are light and dense smear bands with no difference
in staining density; pattern-3 is a hill ridge, iregular shape
with vertical stripes or a low and broad projection with
smear bands; pattern-4 is a low/sharp peak type; and pat-
tern-5 is a sharp high peak. In vivo clonal status of the five
patterns based on SBH features, as shown in Fig. 1b, is
considered to correspond to few small clones in pattern
(P)-1, many small clones with few growing clones in P-2,
oligoclones of a detection limit in P-3, and clearly detect-
able monoclone(s) with various background clonal status in
P-4 and 5.

SBH analysis allocated 57 cases to 17 of P-1, 11 of P-2,
12 of P-3, 6 of P-4 and 11 of P-5. The relations between
intra- or inter-disease status and the band patterns are
summarized in Table 1. Consequently, smoldering ATL
was the most heterogeneous for SBH patterns; 16 (57.1%)
of 28 smoldering ATLs were P-4 and -5 (large clone
consisting of at least 5% monoclonal cells), while the
remaining 12 (42.9%) were P-1, -2 and -3 (equivalent to
polyclonal or oligoclonal band). Actually, Fig. 2 is an
interesting example of an SM subtype showing dense

{A) Pattern Classification of SBH features

smear bands and abnormal cells with an aberrant pheno-
type of 73% CD4, 77% CD25 and 21% CD26.

Cyto-oncological characteristics of the three SM
subtypes

To characterize ATL-related biomarkers in the three sub-
types of SM, the findings were comprehensively compared
with those of healthy carriers, unusual carriers and patients
with chronic ATL (Table 2). First, clonal expansion-asso-
ciated biomarkers, such as PVL, HTLV-l-infected CD4
T-cell counts in 1 pl peripheral blood and the serum level
of sIL-2R increased regularly in the order of poly-, oligo-
and monoclonal SM subtypes. Figure 3 shows the line
graphs on increasing fold (rate) of PVL and total lym-
phocyte, all CD4 T-cell and HTLV-1-infected CD4 T-cell
counts converted from Table 2. The graph shows two
distinctive patterns (solid lines of PVL and infected CD4
T-cell vs. broken lines of total lymphocyte and all CD4
T-cell). In contrast to the horizontal part of the broken
lines, the solid lines are gradually elevated, meaning that
the provirus-carrying CD4 T-cells gradually increase

Pattern-1 Pattern-2 Pattern-3 Pattern-4 Pattern-5
{light smear type) {dense smear type} {oligoclone/clonal dev.type} {low peak} (sharp/high peak)
1)Carrier clon 3)smaldaring Tismoldering 1C)chronic §

S ——

2)Carrier clone

i

(B) The images of in vivo clonal status in each Pattern

®
& &
@

> Few smalf clones »Many small clones

»Few growing clones

Bjsmoldering i

» Oligoclones with a
few large clone s
in around 30 calls

1ijacute

12)acute

3 30 or more cell clones
with a moderate back-
ground smear (+)

» Large clone with rare
back-ground smears

> Background smear{+)

Fig. 1 a The densitometry patterns for HTLV-1 proviral integration
status according to SBH band features using a restrictive enzyme of
Eco-R1 and representative cases. Subjects were mainly classified into
five patterns according to densitometer images. @ Densitometry

graph. @ SBH analysis for Eco-R1-digestive genomic fragments. @
SBH analysis for Pst-1-digestive genomic fragments. b The image of
in vivo clonal status in each pattern
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Table I The pattern distribution of SBH features in intra- and inter-diseases

Smear band Oligoclonal bands Monoclonal bands Total
P-1 P2 p-3 P-4 P-3
Common carriers 11 5 0 0 (H* 17
Unusual carriers 5 i 6 0 12
Smoldering ATL 1 5 6 6 10 28

The criteria of the classification is explained in the text. P-1. P-2, P-3, and P-4 and P-5 generally correspond to light smears. dense smears,
oligoclonal bands and monoclonal bands, respectively. Of leukemic type ATL, including the chronic and acute type, SBH features in smoldering

ATL were the most heterogeneous

Common carriers HTLV-1-seropositive individuals without any HTLV-1-associated disorders

Unusual carriers those who have clinico-cytological findings similar to that of the smoldering subtype of ATL

* Carrier clone

Fig. 2 A representative case

7
presentation of the polyclonal Densitometric -
smoldering subtype (SM) graph -
showing a polyclonal dense «i
smear in SBH analysis and the |
smoldering subtype with full ,{

hematological criteria
£ © SBH

Eco-R1

Pst-1

May-Giemsa
Staining smears
1000x

regardless of the almost stable counts of non-infected CD4
T-cells during the entire period of smoldering ATL.

The positive values of CD4, CD25, CCR4, CD7 and
CD26 subsets (%) were observed to change continuously
and concurrently in the order of common carriers, unusual
carriers, polyclonal SM, oligoclonal SM and monoclonal
SM. In order to interpret these data in detail, a line graph
was used (Fig. 4). CCR4 and CD25 cells increased con-
currently and sharply from the common carrier stage to the
oligoclonal stage. The down-regulation of CD26 was ini-
tiated in the unusual carrier stage and kept falling contin-
uously by chronic stage. The fluctuations of CD4 and

v\ Springer

Laboratory date
WBC 7200
ATL-like cells :13%
PVL:7600/10% PMC
siL-2R 4027U/mi
LDH  2211U/DL

CD4 73%
cD8 15%
CcD25 77%
cb7 66%

cD26 27%

CD26 showed an opposing trend, and the interval between
CD4 and CD26 (solid triangle and gray circle) gradually
enlarged with the increasing cell number of 32, 54, 115 and
163 cells. Such behavior of CD26 was expected to play a
central role in budding of ATL in the early stage of multi-
step leukemogenesis.

Clinico-oncological usefulness of CD26
From the results described above, CD26 appears to be

closely associated with the evolution of SM. In contrast to
characteristic phenotypes in overt ATL cells, those of
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Table 2 Comparison of the measurement value (mean) of ATL-related biomarkers among the polyclonal, oligoclonal and monoclonal SM

subtypes
Carrier stage Smoldering stage Chronic
Common Unusual Polyclonal Oligoclonal Monoclonal
PVL (%) 59 17.9 22.6% 28.0 39.3% 78.3
Total Ly counts 1750 1950 2308 1732 2306 7659
All CD4 T-cell 786 8§82 1570 1513 1377 7220
Infected CD4 102 330 480* 628 T44% 8346
LDH (IU/mL) 199 200 222 186 179 257
sIL-2R (U/mL) 868 765 1428 1877 1887 6106
CD4 (%) 43 48 52 55 56 79
CD25 (%) 14 22 32 45 44 75
CCR4 (%) 14 25 38%* 50 58wk 76
CD7 (%) 63 65 70 47 50 11
CD26 (%) 43 41 41* 28 22%% 7
Statistically significant (P < 0.05) between * and ** in PVL, infected CD4 cell number, CCR4 (%) and CD26 (%)
HTLV-1-infected CD4 T-cell number/1 pL p-blood = total Ly counts x CD4%/100 x PVL (%/100)
14 s ’
fpw @ Infected CD4 T-cel
12 o ! fold .
E =
o 10 o o Sfold
2 sy Al CDA Teoells =
2. s
bna 8 o g—: T Co4cells
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© P s
g 6 D cells s j’? comeet
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Fig. 3 The difference in the line-graph patterns between HTLV-1- 10% +
infected and uninfected cells. PVL and infected CD4 T-cell counts 0.k i .
gradually increased from the early carrier stage to the last stage of P ‘)@9”;% oS : N o
smoldering. while the HTLV-1-uninfected cell population was stable, Fo o Qe "‘1‘;&“’) ;:f:::“ﬁ o

indicating that the discrepancy was explained by the infected
leukemic clonal expansion alone

occult ATL (SM) cells are now controversial. One of the
reasons for this is thought to be the difficulty in identifying
SM cells. Therefore, to overcome these problematic issues,
a dot-plot graph for CD26 versus CD25 and a four-color
staining method were applied. The dots of CD26 and CD235
were mainly clustered into two areas (Fig. 5): 11 of
monoclonal SM were clustered into a solid line circle,
while oligoclonal and polyclonal SM were widely distrib-
uted. On the other hand, carriers were compactly clustered
within the broken line circle. This indicates that also the 3
SM subtypes are not always homogeneous in biological
character. Since the CD25 versus CD26 dot graph only

Fig. 4 The rate of change in each ATL-related biomarker. There
were two major types of curves; a concurrent increasing type with
tumor burden and a decreasing type with aberrant down-regulation,
a The increasing rate (fold) relative to 102 HTLV-1-infected CD4
T-cells in 1 pL of blood. b Comparison of the positive rates in each
disease state equivalent to P-1 (common carriers), P-2 (dense smears),
P-3 (oligoclonal), and P-4 and P-5 corresponding to the monoclonal
phase. Asterisks represent predicted CD4HCD26 cell number
equivalent to a major clonal expansion representing the absolute
increased tumor burden

hinted at the heterogeneity of SM, we examined the cli-
nico-oncological role of CD26 using 3 parameters of
HTLV-l-infected cell counts, the CD26/CD25 ratio and
SBH features. As shown in Fig. 6, the number of HTLV-1-
infected CD4 T-cells was closely correlated to the ratio of
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Fig. 5 CD26 versus CD25 twin dot graph, showing that there were

two hot areas. The cells clustering in the same area have uniform bio-
characteristics. Monoclonal SM was concentrated in the same area,
but polyclonal SM and carriers were distributed sparsely and widely.
Red squares within dotted line circle 3SM subtypes were scattered
into both circles

100000

10000

CD26/CD25 (R* = 0.6586), and the clustering patterns
were characteristic.

Samples with monoclonal band were mainly clustered in
a high area within 0 to <1 of the X-axis. Most other sam-
ples were widely distributed in a area of around 1.00-11.00
of the Y-axis. Thus, the CD26/CD25 ratio represents the
degree of advance in the leukemic process, comparable to
the growing level of an ATL cell clone. Actually, this was
demonstrated to be an indicator of a monoclonal band
using a distribution graph and a receiver operating curve
(ROC). That is, as shown in Fig. 7a, the ratios of CD26/
CD25 were clearly separated by the presence or absence of
a monocional band. The ROC analysis gave a high area
under the curve (AUC) of 0.90, and sensitivity, specificity,
and positive and negative predictive values were 87.0,
83.0, 80.0 and 89.0%, respectively (Fig. 7b), when the ratio
of cutoff value (COV) was 1.04. The detective test per-
formances of CD26 and CD7 alone for a monoclonal band
were 0.82 and 0.81 AUC, respectively. This simple pre-
dictive method as an alternative to the SBH test, which is
time- and labor-consuming, may be practically useful.

Ly =500.3x98
; R?=0.658
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Fig. 6 Three parameter “twin dot-plot graph” between HTLV-1-
infected CD4 T-cell numbers and the ratio of CD25/CD26, and the
carrier or disease subtypes. Samples with the same band pattern
showed a tendency to gather in the same areas bordered by the CD25/
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26 ratio lines, such as most samples with monoclonal band (momo-
band) in an area within 0.00-1.00 of the X-axis, and most samples
with smears (poly-band) in an area within 1.00~11.00 of the X-axis
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Fig. 7 a The distribution graph of each sample with or without a monocional band. The median valoes of mono-band (4) or (—) were 0.32 and

1.98. b The receiver operating curve (ROC) analysis

Correlation between down-regulation of CD26 antigens
and SBH features

It is known that CD7 and CD26 antigens are lost in chronic
and acute ATL cells. The present study revealed that the
loss of CD26 antigens was initiated early in the pattern-2 or
-3 stages. To confirm whether CD4 CD25" CCR4™
cells were concurrently expressed, a four-color staining
flow cytometric method for CD4, CD25, CCR4 and CD26
was used (Fig. 8). CD4™ CD25'" CCR4™ cells (P1
square) were 1% or less, of which 75% (0.3% of total CD4
cells) were CD26 negative and 25% were CD26 positive in
a healthy individual seronegative for HTLV-1 (case 1).
That is, the CD25/CD26P ratio was 3.0. On the other
hand, the ratio in common carriers and SM subtypes was
about 3.0-10.0 (cases 2-4) and 10 or more (cases 5-9),
respectively. This phenomenon regarding the loss of CD26
antigens was observed in other ATL cells [20].

Discussion

More than 35 years have passed since ATL was found and
HTLV-1 was identified as its causative virus several years
later. After that, a better molecular understanding of ATL
pathology has been advancing. However, at the forefront of
clinical practice, many problematic issues, such as a correct
diagnosis of smoldering ATL, discrimination from unusual
carriers with a percentage of ATL-like cells and promising
therapeutic strategies, remain unclear. Recently, under-
standing of ATL pathology has deepened, but there is no
point of contact between clinical and molecular aspects.
The results of the present study revealed that SM was
heterogeneous in clonally related SBH features (mainly
clone size) and lymphocyte subset profiles. We here des-
ignated such cases as monoclonal, oligoclonal and poly-
clonal smoldering (SM) subtypes. Although there was no
difference in clinical manifestations, increase of only
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Fig. 8 Four-color flow cytometry for CD4, CD25, CCR4 and CD26.
After CD4 gating, gating-CD4 T-cells were developed into a
cytograph (a CCR4 = X-axis, and CD25 = Y-axis), and then Pl

HTLV-1 provirus-carrying cells with a phenotype of
CD4+CD25TCCR4TCD26™ was characteristic, regardless
of the stable lymphocyte counts. Moreover, the ratio of
CD26/CD25 was defined to be useful as an indicator of the
grade of advance into ATL. Such findings were observed
partially in vnusual carriers with oligoclonal bands. These
suggest that the expansion of leukemic clone begins in the
unusual carrier stage and reaches large clone detected by
SBH analysis in the SM stage. Thus, continuous changes of
all ATL-related biomarkers would be explained by grow-
ing leukemic clonal cell population [15]. This is easily
understood by a diagram shown in Figs. 3 and 4, which
was derived from the increase of absolute CD4 T-cells
infected by HTLV-1. The SM period seems to oncologi-
cally mean one of the turning points for multi-step leuke-
mogenesis of ATL.

Now, it is interesting to develop such a subtype
manifestations. Although clinical over-diagnosis cannot
be completely neglected, there are in fact such cases
with a highly dense smear for Eco-R1 genomic frag-
ments and internal bands for Pst-1 genomic fragments,
like the case in Fig. 2. As a possibility, a cluster of
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small clones may work co-operatively to develop SM
manifestations. Subsequently, this appears to give rise to
frequently multiclonal ATL and genomic diversity of
leukemic clones [16].

Another interest is the behavior of CCR4, CD7 and
CD26. So far, little 1s known about CD26 associated with
ATL pathology. CD26/dipeptide peptidase IV (DPPIV),
which is an antigenic enzyme expressed on the surface of
most cell types, suppresses the development of cancer and
tumors. CD26 plays an important role in tumor biology,
and is useful as a marker for various cancers [17-19]. Now,
why would down-regulation of CD26 first occur? The
down-regulation preceding the increase in HTLV-1-infec-
ted CD4 T-cells may be indispensable to an environment
for growing immature ATL cells. On the other hand, down-
regulation of CD7, a glycoprotein member of the immu-
noglobulin (Ig) superfamily, is also one of the most com-
monly seen antigenic aberrations in T-lymphoproliferative
disorders, but there is no specificity for malignant cell
types, including a variety of reactive conditions [20, 21].
The changes in expression of CCR4 and CD26 may be the
results of transformation.
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