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ENTwEREA. f, HAMIZHEFHZAEE S MdHHDT, LIRS 553\ WA A R
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FEDIIEBWE T, ﬁ‘?&i}* HAM & 157 HEHTHEOWETS LI et a2l LT
WA E TR 69, 2000 CIH O MR 21 e BAE A 2 g A T /’0)f“&b
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i3 & Mo U T 2 09 S WF e AR L2 < vk EA Y P TEOT, HAMOH o4 — o v PR
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Original —

—[Rr =]
FHTLV-1 HfilARE (YIXFT0v NE) HERBOIOER

FERREF  FHRERKTF Bt W
AH fBY W Y

MR P BB EA
R #°7 ®&DO 5P

AFIZBIT S HTLV-1 BEEIX 108 HFA L #EFF SN TEB Y, HTLV-1iERA T Mgt aimiE (ATL) % HTLV-
1 BEHBE (HAM/TSP) L o 2BEEREROBERE LTAShTwa, AR HFHIEE Y Y ¥ — TOHR HTLV-
1 FiROMEEBREEL LTIE, 201249 XV v 2% 7y b (WB) EMRE SR, BEGEROBNZHESL
AEMME~OBMCBE L COHERREL 2o TwE. LALEYS, WBETIRHEREFAIS  MELEDS WE
BIFER SN TWS. 4H, 41X WBEICBTHHEREEAZNEE LT, BEROFEICLDHMEEL ST
\ZHTLV-1 a4 VA (PV)RH 23k, IR 217 o /2. Z OEE, WB 3 2 58 40 239 F1H 89 #1(37.2%)
T HTLV-1 PV S &7z, 209 b 4 Plidfb#FEeBEREN 2 (CLEIA) BT, 72 2 fliMbFERGREN
£ (CLIA) IETEME2RLE. $/2, PVEME1504IF 196] (127%) TREZOTEKER CHRHEIEIED S
N72Z o, RMIMFD PV PBRHBAUT 2RTF v U 7OFEITREEN, BHELF Y ) THENEDZDOD

PURFE L MERELZETHLEERD.

F—TU— R IHTLV-1, HiERER, HERE, Y —7, HHFEATE

2 61 [ H A - AR SR S B RHEE R

® B

1977 4F, WA LIERA T MlEAmE (ATL) 235
LWgHE & LCHiE LY?, 1980 4E121d Poiesz 4% ATL
BEILTDTOL M MY VAERERLEMT
MM MR 4 VA T8 (HTLV-1) &%k L72°.
HTLV-1 iZ B2 & B EEEG L 73— b F — B DK
Yo FRBPV— b E LTEHET 05 BEEPLO
ST AR SRS ML LR BN 37, BURE LR L 72 3L
TRBERIMETT 50 L S, B A RS
MOFEZET S, T2, HIESIX ATL BEIMFEFIC
PMLHTLV-1 k2 R LAY, Zh 5 oiRZ2 %, K
FOFEEZHMTHREE L L THARRBRPIACH
WHENTWABY,

HARAFH M £ > & — TOH HTLV-1 Jifkki
i, [LEREBERENEEC L 5 —RREOHE, W
ME~NOBHMOKEEEEL LY ZRAF Y TRY b
(WB) 2B L Tw5. WHO ¥ TIiZ HTLV-1
B3 Env gpd6 3 7213 gp62/68 123 Bk & Gag
pl9, p24, p53 DTN T HAIEORF 2 HT 5
HDEENTWAS, HTLV European Research Net-

work DFEMENL X U BT, Gag pl9, p24 & Env gp2l,
gp46 12X 5 A HROB I & &if &3 57, —77, it
& —TO WBEHEE#EL Env gpd6 DY FBIW
Gag pl9, p24, p53 @9 HL—2o U LDV FEBHEOE
&, gpd6, pl9, p24, p53 DNV FHEL HD
bRaWEEZREE L, ThboyEiEil—&L
TVWHBATHERBL LTS,

4, &AW, BEAMEPUREOR R 5 BBOFEC
LAk R S Ta 4 v A (PV) OB ZR
%, WBHIZREEF 2t & LT HTLV-1 B % 1
FEICRETEZ LR HBICF Y 7HEET HH4D
IY b—TZRET B 72D DWIRIEN 24T o 72.

WREFHE

&

7Ty ZERICT 201145 B 25 H~2012 4F 4
H 15 BICBI & A, T HTLV-1 PURERREN R & o
7231, 1,355 BAED 5 b D WB H EHE 239 Bl % w5
kL7,

1) BARFR+EHANTay 2%y F—

2) ERYSERFERmE - ZeEEs

(A4 H : 2013469 A 13 H, Z#H 2013411 A 26 A)
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Table 1 Indeterminate pattern and provirus prevalence in WB-de-

ferred cases

Env Gag PCR (+)
n
epd6 | 19 | o2 | b33 n | % | v
Gag (+): 208 samples
- + + + 113 45 398 0.508 +1.298
- + + - 6 0 0.0 —
- + - + 10 2 200 0.033 £0.047
- - + + 2 0 0.0 —
- + - - 37 9 24.3 0.049 = 0.069
- - + - 35 4 114 0.040 £0.052
- - + 5 0 0.0 -
Env (+): 1 sample
« -] - ] - 1] 1 o | oz
Env (+), Gag (+),; 30samples
+/% +/% +/x +/% 21 20 95.2 0516 £0.794
+/* +/% +/% - 2 2 100.0 0.001 =£0.001
+/% +/% - +/% 3 3 100.0 0.006 =0.011
+/% +/= - - 4 3 75.0 0.043=0.042
+/* - +/% 0 0 00 -
+/% - - +/x 0 0 0.0 —

+, protein band of equal or greater intensity than that with weak-positive

control serum

+, protein band of less intensity than that with weak-positive control serum

Fik

1. PifkmriR

PR RE LTRAZ Y ==y 7E5EE LTTRO
1)~3) ®3ik, HARBRELTH~T) o4ETHW
7z.

1) &% (particle agglutination ; PA) ¥ . €154
7 HTLVI® (BELVv¥4) 2L

2) ALZEREEEERIENE (chemiluminescence en-
zyme immunoassay ; CLEIA) ¥ ; CL4800 (E+1 ¥
F) BEAL.

3) {bFFEESIERIE (chemiluminescence immunoas-
say ; CLIA) It Architect® (Abbott) #fEH L7,

4) BEEEYEPA (indirect immunofluorescence ; IF)
P HTLV-1 BEeifask MT-2 & JERRGuHfa ik Molt4
140 TREL BELALT V- E2EHL
7z.

5) WB#; 7u7uay b HTLVI® (E+L ¥4) %
fER L7z,

6) Line immunoassay (LIA) 3% ; INNO-LIA HTLV-
1/2™ (INNOGENETICS) %M/ L7:.

7) ELISA# ; HTLV-1#:8&5E £ 0 immunodomi-
nant region[Gag p19 100-130A.A. (p19-100), Env gp46
175-199A.A. (gp46-175), Env gp46 288-312A.A. (gp46-
28 WL T B ERARTF FEEML LA 2707
LV—rZHWw.

2. HTLV-1 PV #eHi%

- 108 -

FKHIM L Y QAamp DNA Blood midi ¥ v b
(QIAGEN) 7 a b a izt~ T4/ & DNA ZHiH
L7z % A DNA lug I2t LC HTLV-1 pX 4 & i
EHEHEEfET D RNaseP % TagMan PCR I & §) Applied
Biosystems 7500 fast ¥ X 7 A # W T FREFNHH,
HTLV-1PV &ZER L, AEMIITH S 5 PV iz
(%)% B L7 HTLV-1 pX B8O EE PCR @ Primer
B X F Probe BtFlid, Watanabe & D HFEIHE - 72,
NEHIEREBET OEEREPCR X RNaseP RH F v b
(Tagman RNaseP Control kit (VIC dye), Applied Bio-
systems) &M L7z, RETORBRAIZHTLY-1
&Y TL-Om1 #% DNA 2425 & L ElE L b
0.0005% & HEH I Nz,

#w R

1. WB RBEFIOHRERIGH L pv it

WB £ 239 #liconwT, 0 WB e PV #
H# L PVE% Table 1 [Z/R”§. PVRHEFIX, 89
B (372%) Tho72. WBTiE, i Gag kD 2l
EN7-HEFH 208 BT, 2D H PV RHANIZ 60 T
o7 pl9, p24, p53 DT XTITFE L7=HH5 113
Bl RDE L, 20 PV HHERIT 398%, PV EIZFH
0508% %R L72. —7, Env gp46 13§ 2Pk 255
HOEFNIL 1 BT PV Btk (PV & 0202) THo72. Hi
Env, 31 Gag ¥tk & D LN BH A5, —EDONN Y K25,
SN R L VWG (£) ZRLHERE L 2o
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Fig. 1 Comparison of provirus detection ratios among
the WB-deferred cases based on antibody reactivity to
each immunodominant region on HTLV-1 proteins. A
total of 239 WB-deferred cases were examined for anti-
body reactivity using ELISA with an immobilized syn-
thetic peptide derived from immunodominant regions
on HTLV-1 structural proteins, pl19-100, gp46-175, and
gp46-288. Provirus detection was conducted using PCR,
and the provirus prevalence in samples with or without
immunoreactivity to each peptide was compared.

72EHNX 0BT, Db 2841 (93.3%) TPV IR
H &N 7z, Fig. 112 ELISA & TOHKBRH & PV Bl
RERT. p19-100 1T B PARB S T3 PV Bk
25428% THo 72Dkt L, BEFITIE 182% & FR
L7z, EBIT, i gpd6-175 HiikB BT o PV M=
1 73.9%, ¥U gp46-288 HiARREMEBITIE 886% &, Env
IRV B HUMEE & PV BRHUZIER IR B LT
Wiz,

2. WBBRZE7 01 I XM 89 F DR

) A7) ==V FECBT 5 s

WB 125 PCR Bt 89 #112Dv>T CL4800, Architect®
(BLF, Arch), PA @ 312813 2 RSO B 24T -
7z (Table2, Fig.2). X&#fke 83 %1 (93.3%) &3
EREEEE LAY, CL4800 etk 4 61 (45%), Arch
Rttt 2 61 (22%) BN/ (Table2). CLA4S00,
Arch W81 5 HIEfE (COIL, S/Co) XF5W %
R L7 (Fig.2A, rA2=0428). %72, PAEETIZ 47
B (52.8%) 7% x276 LA L ORIl % R L7245, x243~
4 OEDMEBID 9B (101%) Hb, 2461 (22%) 1Zk&
HTHo7 (Fig 2B).

2) A7V —= Y FEICBIT S EHEHUR & SO
R

SHOBRFHCHAWAAZ ) —= v 7 3 EOEBLE
B ToEBY THAH. CLAS00 & PA I3 WB &K
WCHAAN ATL M TCL-Kan B il S0 A
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b, Gag FKTH 5. CLA800 TIZFHRHEIR gpl6
ERBEIMLCW 5. Arch OHEIXHEA ATL H3% PV
WARFZED MR gp2] &, [ PV gpd6 7 3 /B
FEANCHL T A2EBRRTF P 5% 52, ZhbDhE
DREME & Z N5 5 RIS % 212, WBRE PCR
Bk 89 BIDE§ LIk 2w L7z R % Table 2 1R
T, 3EBEOFEHIL Gag, Env O HIZKIGT 5 Hik
RETHEEZONDA, CL4800, PA L dRBMED 1
Bl (1.1%) 1390 Gag Hufkkatk, Arch B 2 61 (22%)
W0 Env JUiREHE L HERI E 7z, CL BB PA BMEED
161 (1L1%) &3t Gag PiiE2555 0514 THRIBRE OAHE
WCERTAREEEZZ NS, X512, PA L Arch
THREBEN, I Gag, M EawIEOWTNHETHE
%2 5N ABHCLAB00 Tidketk % 2 L7 H41A%351(34%)
RobNT.

3) AU —= V7B TEEE 2 LB OB

WB {#¥& PCR B 89 B, £ A 7 ) —= > FRAEIZ
TREZELFEMIIOWTIF, WB, LIA Z2HWwT
FORIGHEZ AT L7 #5E% Table31CF L 072 A)
121k CL4800 F&t:35) 4 ), B) 12id Arch BetEZH 2
BlaRLTW5.6HEH WBIET gpd6 N> FEaiE%
ELHERE L IN/Z25, A), B) &b IF BEEFAN
1o bhsz. 72, LIA (INNO-LIA) Tii#Hi
gp2l Pk, ¥l Gag Pifke b s h, £ HTLV-
1B HHEE o729 LIA ®HEICIE, HTLV-1/2
SRV D 7212 HTLV-1 3k p19(p19-1), gp46(gp46-
I) & HTLV-2 B3k gp46 (gp46-1) @ 3 HiJE b EAH{L
ENTWAY, Zh 5o LIA BRI 5 St 5
KB L, CLASOO BBM:MkIZ 4 B & 3T gpd6, ¥T gp2l
HAEOWTNRLE L TWwW5BY, i Gag plo HifkiZ ek
1, ¥ p24 PRIl TH o7z, —J5, Arch BMHEHEA)
X261 3 WB, LIA WiEICE W TH pl9 Pikds3Zo
Bz, HLEnv ke LT, LIAKCBWT, 16T
& gpd6+ +, gp2l=, > 1 BT gp2l IKHLTD
H+ + T, PLEnvIEEZRET 5D DD Arch EHMHL
Env JLEICH$ 5 KNI BRLUT Th 5 L HEH X
nrz.

3. wWB RE pv &M 150 BIDHIR

LTI W72 WB H 2 239 il PV Rtk e
o l2EHIX 150 FITH o7z, IS OPFMHERIC
BB REISHEE, 74 5 (49.3%) 4% CL4800 B, Arch
Rt ZEplld 34 B1(22.7%), LIA BEZEHid 21 £1(14.0%)
T o7 CL4800, Arch, LIA ® 3ETORGMEE L
Tik, 3EBWEAT156(100%), A7V —=vFEEE
LIA @ 2 &R E R L7 EFIH 4 61 (267%) TH o7z
(Table 4).
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Table 2 Antibodies in provirus-positive samples deduced from the re-
activity to the immobilized antigens in each screening reagent

Deduced antibodies
CLA4800 PA Architect n %
anti-Gag Ab anti-Env Ab
+ + + 83 933 + +
+ + - 1 11 + -
+ - + 0 0
+ - - 1 1.1 +¥
- + + 3 34 +
- + - 0 0
- - + 1 L1 - +
- - 0 0
total 89 100
A) CL4800 and Architect
140 <
o
120 -
;S 10 <& < &
7
o &0 <& §
IE N % ° % o @ &
.:..; 60 & & Lo ° < < Og
= % & & &
# ELEE 000 000 & 00000 &
o, (%8 o < @ o% &
204 1% 4 < ©
& @
G T % (} E Y 0
00 10 20 30 40 50 60 70 BO 90 100 9 9 7 4 5 8 ‘ =6
CLA4800 (C.0.D titer (x2%1)

Fig. 2 Results of antibody screening for 89 WB-deferred cases that showed provirus-positive results. A to-

tal of 89 WB-deferred and provirus-positive cases were examined using 3 methods of antibody screening.
A) CL4800 and Architect: Vertical axis shows CL4800 COI, and horizontal axis Architect S/Co. E,
CL4800 negative cases; @ , Architect negative cases. B) PA: Vertical axis shows numbers of cases and

21

horizontal axis the antibody titer.

z =
A, Ju 8 BZ B\ CHRIML S L7259 70 5 A ORI
EDH) L, RRBNER L o 1,355 ARICED b
7o WB H 2R 5 239 Pl TR L L7z, 209
89 %1 (372%) 1B \WT HTLV-1 PV Bl & /=2 &
2, BATORRFBRICBTRERECES R VE Y
V7 ABRIE AN 0013% BEFET S L 2 E®R
L, BEMRICES S WBHEEROBER 2 EY
5. %72, HTLV-IPVIZ T U U RERD 4 7 & BT A
AF NSRS 575, REMAICKRE S
WEREIRRE L EE L, FDEARNTOD reservoir iR
HBLTWARY., ZO0RDEMEBREOEFEDH
FRBEIEOBRHICLZ2 DL ENSE. BRETD
PV RHHAEBHOBEFA B ARD LN, ThbHIZEK
Wi CREERTFIRBBAUT CHLF ¥ 7T
HHTREEZRLTE), BREARIEROHELL
BEBEOHRETHS. iz, SEOEITICBVTE, PV
BHTHBICOELLTRAZ Y —= v TREICBWT
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Rtk % 7R3 24145 CL4800 T 4 #, PA 1T 2 41, Arch
TR 2BRAMENT. E51T, PA B Arch BT
Gag, FLEnvIKOWM A2 AT HLERMSINEDDD
CL4800 Fatk & 72 o 7:FH1 D 361 (34%) BN, fE
AIN TV AREEREOHRNEFA—ThHHRERT
b RS DZEARED Sz, PV B CL4800 et ZHp)
TIYL Gag Hifb O FUSHEA G 72 CL4800 ThHHHH
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Table 3 Provirus-positive cases that showed false-negative results on antibody screening
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Table 4 Characterization of the 150
provirus-negative cases on the basis
of antibody reactivity

CL4300 Architect LIA (INNO-LIA)
+ 74 + 27 + 15
- 0
deferred 10 .
NT 2
- 47 + 3
- 16
deferred 28
- 76 + 7 + 1
- 5
deferred 1
- 69 + 2
- 54
deferred 13

NT, not tested
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HUMAN T-CELL LEUKEMIA VIRUS TYPE I (HTLV-1)-INDETERMINATE
WESTERN BLOT PATTERNS IN VOLUNTARY DONATED BLOOD SAMPLES
IN JAPAN

Yasuko Sagara”, Nobuyo Gotoh”, Yukiko Inoue”, Maiko Morita, Madoka Kuramitsu®, Kazu Okuma®,
Isao Hamaguchi®, Kazuo Irita” and Hiroyuki Kiyokawa"

"Japanese Red Cross Kyushu Block Blood Center
?Department of Safety Research on Blood and Biological Products, National Institute of Infectious Diseases

Abstract:

Human T-cell leukemia virus type I (HTLV-1) is estimated to have infected 15-20 million worldwide, and over 1
million in Japan. HTLV-1 is well-known as the cause of several severe diseases, such as adult T-cell leukemia and
HTLV-1-associated myelopathy/tropical spastic paraparesis. A screening test for the antibody to HTLV-1 was imple-
mented to test all donated blood samples in the Japanese Red Cross Blood Center in 1986. The examination is carried
out using chemiluminescence enzyme immunoassay (CLEIA). Western blotting (WB), instead of indirect immunofluo-
rescence assay (IF), has been adopted as a confirmatory process following CLEIA since September 2012. However,
numerous cases have been deferred in which serum samples, positive on CLEIA, displayed indeterminate patterns
on subsequent WB. To clarify the specificity of these WB indeterminate patterns, 239 serum samples deferred on
WB were examined using particle agglutination assay, chemiluminescence immunoassay (CLIA), IF, line immunoas-
say, and PCR for HTLV-1 provirus detection, with findings for the differences in reactivity for antibody tests com-
pared on the basis of the kinds and origins of immobilized antigens in each examination. Results from PCR showed
that 89 (37.2%) of the 239 deferred samples in WB were positive for HTLV-1 provirus. In contrast, specific antibodies
were detected in 19 (12.7%) of 150 PCR-negative cases. While 83 (93.3%) were positive for all antibody tests, anti-Gag
antibody was predominantly observed in only 2 (2.2%) of 89. Only anti-Env antibody was detected in 1 (1.1%) case,
which was positive only on CLIA. These findings indicate that genuine HTLV-1 carriers are included among individu-
als with indeterminate patterns on WB and suggest the existence of occult HTLV-1 carriers, indicating a much higher
incidence of HTLV-1 in Japan than previously reported.
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HTLV-1, antibody detection, indeterminate pattern, epitope, immunodominant region
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Carnosol, rosemary ingredient, induces apoptosis in adult T-cell
leukemia/lymphoma cells via glutathione depletion: proteomic
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Abstract Adult T-cell leukemia/lymphoma (ATL) is a
fatal malignancy caused by infection with human T-lym-
photropic virus type-1 and there is no accepted curative
therapy for ATL. We searched for biological active sub-
stances for the prevention and treatment of ATL from
several species of herbs. The ATL cell growth-inhibitory
activity and apoptosis assay showed that carnosol, which is
an ingredient contained in rosemary (Rosmarinus offici-
nalis), induced apoptosis in ATL cells. Next, to investigate
the apoptosis-inducing mechanism of carnosol, we applied
proteomic analysis using fluorescent two-dimensional dif-
ferential gel electrophoresis and mass spectrometry. The
proteomic analysis showed that the expression of reduc-
tases, enzymes in glycolytic pathway, and enzymes in
pentose phosphate pathway was increased in carnosol-
treated cells, compared with untreated cells. These results
suggested that carnosol affected the redox status in the
cells. Further, the quantitative analysis of glutathione,
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which plays the central role for the maintenance of intra-
cellular redox status, indicated that carnosol caused the
decrease of glutathione in the cells. Further, N-acetyl-L-
cystein, which is precursor of glutathione, canceled the
efficiency of carnosol. From these results, it was suggested
that the apoptosis-inducing activity of carnosol in ATL
cells was caused by the depletion of glutathione.

Keywords ATL - Rosemary - Carnosol - Apoptosis -
Glutathione depletion

Introduction

Adult T-cell leukemia/lymphoma (ATL) is a fatal malig-
nancy caused by infection with human T-lymphotropic
virus type-1 (HTLV-1) [1]. Ten to twenty million people is
infected worldwide with HTLV-1 and about 2.5-5 % of
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