
Atsuki Fukushillla

I‐Iisayuki Ucno

Rcccivcd:25 August 1993
Rcviscd vcrsion rcceived:22 Fcbruary
Acccptcd: l Scptcmbcr 1994

A Fukushima(D図 )H UCnO
Dcpartmcnt of(Dphthalinology,Kochi
Mcdical School,Kohasu,Oko― cho,
Nankoku 783,Japan
Te1/Fax:+81-888662194

Abstract ●Background:Rcccntly

it has bccn rcvcalcd that human T―

lymphotropic virus typc I(HTLV―

I)infectiOn causes uveitis in hu¨

man Wc prcviously reportcd

HTLV― I uvcitis in a rabbit.To in¨

vcstigatc thc rclationship bcいⅣccn

HTLV‐ I infcction and uvcitis,wc

cstablishcd an HTLV¨I―infcctcd T―

ccll clonc froln thc cclls iniltratcd

in thc antcrior chambcr ofthis rab―

bit and comparcd thc viral produc―

tion with that in Othcr HTLV‐ I―in―

fcctcd ccll lincs.● NIlcthods:Thc

clonality was dctcrIInincd by South―

crn blot hybridization、 vith various

rcstriction cnzymcs.Flo、 v―cytomct―

ric analysis、vas uscd for invcstigat―

ing thc cxprcssion of ccll surfacc

antigens To compare viral produc―

tion,wc pcrformcd rcvcrsc tran―

scriptasc assay of thc culturc mcdia

and inhibition cnzymc…linkcd illl―

munosorbcnt assay to dctcrrninc

thc quantity of intraccllular

HTLV¨ I antigcns.● Rcsults:Thc

cstablishcd clonc was la(lⅥHC

class II)poSitiVc T ccll This T―cell

clonc was ablc to producc about

thrcc timcs morc HTLV Ï antigcns

than othcr HTLV―I―infcctcd ccll

lincs tcstcd.●Conclusion:AT中

ccll clonc cstablishcd frolll antcrior

aqucous ofan HTLV― I uvcitis rab¨

bit can producc morc I‐ITLV-1

antigcn than othcr HTLV― I―infcct―

cd ccll lincs tcstcd and it can bc

rccognizcd casily by thc ilnlllunc

systcm.Thcrcforc,this high virus

production may havc a causal rcla―

tlon to uveltls.

The relationship between HTLV‐I口infected

ce‖ lines and uveitis

:ntroduction

Human T… lymphotropic virus typc I(HTLV¨ I)is

thought to be the causativc agcnt not only of adult T―

ccn lcukcmia(ATL)[1]but also of HTLV― I―associatcd

myclopathy (HAM/TSP)[2], HTLV― I―associatcd

arthropathy(HAAP)[3],and HTLV― I uvcitis 14].ScvCr_

al studics havc rcvcalcd that HTLV―I causcs ilninuno―

logic abnorlllalitics in vitro[5-8].Based On thesc ind―

ings, HTLV¨I ässociated syndrOIIlc, WhiCh includcs

thcsc illlinunc¨Inediated discascs, has bccn prOposcd.

Therc arc scvcral rcports of cxpcrilncntal llllodcls of thc

HTLV― I ässociatcd syndromc 19,10],and WC prcviously

have reportcd HTLV¨ I uvcitis in a rabbit[11].ThCrc

have been nO rcports ofthc cstablishmcnt of an HTLV―

I―infcctcd T―ccll linc or clone from anterior chambcr

infiltrating cclls of IITLVÏ uveitis patients.Wc cstab¨

lishcd a T¨ccll clonc from thc cclls in thc antcrior

aqucous chamber of thc eyc for thc first tilnc, and a

T―ccll linc fl・om thc pcriphcral blood lymphocytes ofthis

rabbit.Wc also found thc cxistence of antigenic c■osSrC―

activity bct、vccn HTLV― I and rctinal antigens rccog¨

nizcd by T cclls[12],and WC postulatcd that as HTLV¨I¨

infcctcd cclls havc morc IITLV―I antigcns,thcimmunc

systclll can recognizc and rcspond to HTLV― I―infcctcd

cells and these responscζ lcad to thc cxpansion of au―

torcactivc T cclls against rctina and to uveitis Thcrc¨

forc,in an cffort to asccrtain thc rclationship bctwecn

HTLV¨ I―infcctcd ccll lincs and uveitis,we cxamincd vi―

ral production in thesc cen lines
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Materials and methods

HTLV― I uvcitis model

Onc rabbit dcvelopcd bilatcral uvcitis 3 5 years aftcr transfusion
of 10 ml periphcral b100d flom an HTLV―I‐infcctcd rabbit[11]
Uvcitis was diagnoscd by histopathologic cxanlination

Cell lincs

Ъ /́o HTLV―I―infcctcd ccll lincs wcrc cstablishcd One,針om thc
pcriphcral blood, was named UV-2,whilc thc Other, fl・olla thc
antcrior chambcr ofthe cyc,、vas named UV-l Thcy、 vcrc gcncrat―
ed by co― cultivation with normal rabbit pcripheral blood
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Detcction of proviral DNA intcgrated in ccllular DNA

Morc than 107 RAC-l cclls,MT-2 cclls,and MN cclls wcrc uscd
to prcparc ccllular DNA High― molecular_wcight DNA was cx―
tractcd by trcating thc cclls ovcrnight with sodium dodccyl sul―
fate/prOtcinasc K,followcd by phenol cxtraction Thcn ccllular
D N A  w a s  d i g c s t c d  w i t h  E cοRI or P s′I and t h c  d i g e s t  w a s  s c p a r a t―
cd by clcctrophorcsisin an agarosc gcl The DNAs in thc gel、vcrc
blottcd onto a nitrocellulosc flltcr and hybridizcd with cloncd
viral DNAs(lambda_HTLV-1)uSing Standard conditions Thc ll_
tcr was、vashcd scvcral titncs at 65°C and thcn was cxposcd tO
X―ray llm at-70°C

Ccll surfacc markcrs and viral antigcns

A monoclonal antibody to rabbit T cclls(Ll1/135)[17]and rabbit
la(MHC Class Ⅱ)antigCn(2C4)[18]wcrc uSCd for thc■ow―cyto―
metric analysis HTLV‐I antigcns wcrc cxalllincd by ixcd―ccll in―
dircct immunoluorcsccnёc using a rcfcrcncc scrulll fronl a paticnt
withノヽ TL and monoclonal antibodics tO HTLV‐ I p19 and p24

[ 1 9 ]

Flow―cytomctric analysis

RAC‐ l cclls were incubatcd with thc appropriatc dilutions ofthc
flrst antibodics(anti―rabbit T ccn and anti_rabbit la)for 30 111in on
icc and washed oncc with PBS containing lシ6 FCS Thc cclls wcrc
i n c u b a t c d  f u r t h c r  w i t h  F I T C―colllu g a t c d  s c c o n d  a n t i b o d y  f o r
30 1nin on icc Thc cclls、verc washcd oncc,and flow―cytomctric

analysis was pcrformcd in an EPICS 752(CoultCr Elcctronics,

Hialcah,Fla)

Rcvcrsc transcriptasc assay

鮒琳瀬鮒輌憮詐榊
疑聾編∬罐寛漱蓄愕神蕪組l墜
(pH 78)Rcversc transcriptasc acti宙ty in 25 μl of thc virus sus―

surcd using a liquid scintillation analyzcr

QuantiflCatiOn of intraccllular HTLV―I antigens

Ccll pcllcts wcrc madc as abovc Thcir ccll mcmbrancs were dc―

stroycd by 0 2ツ6 dcoxycholic acid sodiunl,and thcn supcrccntrifu―
gatcd(30000 rpm,90 minutcs)ハ ごtCr ccntrifllgation,thc supcrna―
tants wcrc collectcd and namcd``HTLV― I antigcn fluid'' Thc
amount of HTLV I antigcn in this fluid was mcasurcd by thc

antigcn competition mcthOd using a cOmmcrcially availablc cn―

zymc―linked immunosOrbcnt assay kit(Eitcst― ATL, EISAI,
Tokyo)

Results

Southern blot analysis

Thc ccllular I)NA samplcs werc digcstcd with EcθRI,
、vhich docs notcutthc HTLV― I proviral genomc.In this
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Fig. l Southcrn b10t analysis of RAC-l A discrcte band was
dctcctcd in RAC-1(′αη

`F),and multiplc bands wcrc secn in MT-2(′αれ′2)and MN(′ αη
`3)

Pst‐1
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T

10g fluorescence intensity

Fig。2 Flow―cytomctric analysis of RAC-l Morc than half of
RAC-l cclls wcrc posit市c for anti‐T‐ccll markcr(Ll1/135)and
anti―Ia markcr(2C4)

assay,any provirus DNA scqucncc、 vhich intcgratcd at

a single chrollloSOmal location、 vas dctcctcd as a dis¨

crctc band,but sequences which integratcd into multi―

plC fitCS WOuld yicld multiplc bands[21].As shown in

Fig.1,thc HTLV― I proviral gcnolnc inscrted in RAC-1

at only onc sitc,whcrcas in ⅣIT‐2 andヽ 4N it had lllany

inscrtion sitcs.

Flo、v―cytomctric analysis

NIIorc than half of RAC-l cclls wcrc positivc for anti―T―

ccll markcr and antiÏa(Fig.2).

OD405nm

0.6

0~     x2   x4   X8  x16  x32  x64 x128

dilution

Fig。4 QuantiiCation of intraccllular HTLV― I antigcns RAC-1

cclls had about thrcc tiincs rnorc HTILV―I antigensthan did MT-2

cells Dοι
`ι
′ ′jれι parancl linc of inclination Of RAC-l cells to

MT-2

Rcvcrsc transcriptasc assay

As sho、vn in Fig.3,in cxpcrilncnts l and 2 thc incorpo―

ration of[3H]_TTPin RAC… land UV… 2 cells was about

three times grcatcr than in thc othcr HTLV Ï infcctcd

ccll lincs tcstcd.

QuantiiCation of intraccllular HTLV―I antigcns

ln order fOr thc HTLV―I antigcn fluid of NIT-2 and

RAC… l to yicld an cquivalcnt absorbancc(at 405 nm),

the HTLV― I antigcn fluid of RAC…l had to bc dilutcd

threefold morc,implying that RAC-l cclls had about

three tillncs morc HTLV―I protcin antigcn than did NIIT―

2(Fig.4).

HTLV―l production (x104 cpm)
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Fig.3 Rcvcrsc transcriptasc
assay of HTLV‐I‐infcctcd cell
lincs[3H]_TTP incOrporation
i n  t h e  s u p c r n a t a n t s  o f  R A C‐1
and UV‐2 cclls、vas about
thrcc tilncs grcater than in
thosc ofthc othcr HTLV―I―in―
fcctcd ccll lincs
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Discusslon

Thcrc havc bccn rcports that]ITLV― I causcs autoiln―

mune discascs such as myclopathy, arthropathy, and

uveitis.Scvcral studics[22,231 suggCSt that T cclls arc

involvcd in thc ctiology of uveitis.Wc also reportcd thc

possibility that CD4¨ positivc T cclls play a rolc in

HTLV¨ I uvcitis[12].ThcSC rcports lcd us to invcstigatc

the part playcd in thc gcncration of uvcitis by HTL ″ヽ―I―
infccted cclls, that havc infiltratcd into the antcrior

chamber.

Wc have cstablishcd an HTLV¨ I ïnfcctcd T_ccll clonc
(RAC-1)fl・Om anterior chamber in■ ltratcd cells of an

I[TLV¨I uvcitis anilnal modcl fOr thc first tilne and havc

charactcrizcd it.This T―ccll clone can producc I―ITLV―I
viruses as dcmOnstrated by rcvcrse transcriptase assay

and quantification of intraccllular virus antigen. This

clone was ablc to prOducc grcater quantitics of IITLV―I
virus than any other HTLV―I―infcctcd ccll lines tcstcd.

Ia(MHC Class H)molCCulcs arc thought tO bc sur―

facc markcrs for activatcd T cclls[24],and RAC-l cclls

had la molccules on thcir surfacc. This suggcsts that

thcy、vcrc activatcd.In inflammatory discascs,cspccially

thosc thought to bc causcd by ilnlnunologic agcnts,thc

proportion of la―positivc T cclls in periphcral blood

lymphocytes incrcascs[24].Evcn though]肛 TLV― I―in―
fcctcd ccns werc gcncraHy la positivc,and la positivity is

not uniquc to RAC-1,thcre may bc some rclationship

bct、vccn RAC-l and thc gcncration of uvcitis in this

modcl

For thc rcvcrse transcriptasc assay,virus particlcs in

the culturc incdiuln wcrc uscd,so that wc only cvaluat―

cd thc quantity ofsccrctcd I‐ITLV… l virus particlcs from

cens.Furthcrmorc,thcsc types of assays do not always

parallcl in vivo rcsults.Thc rcvcrsc transcriptasc assay

data suggcstthat RAC‐land UV-2,which wcrc derivcd

frolll an HTLV-l uvcitis rabbit,can cxcrctc thrcc timcs

morc virus particlcs than other HTLV― I ïnfcctcd cell
lincs tcstcd.

As、vcll as excrcting IITLV―I antigcns to cxtraccnu―

lar spaccs,RAC…l cclls had morc HTLV-l antigcn

protcins in their intracellular spaccs than did lヽT_2
cclls.

We considcr thatthe high viral productiOn of RAC-1

lcd to a brcakdo、vn in the immunc balancc bccausc of

thc cxprcssion of inuch foreign antigcn to thc illninunc

systclll in vivo,so that RAC-l cclls、vcrc rccognizcd by

thc inllnunc systcnl, thus lcading to uvcitis.Whcthcr

ccns、vhich produce largc quantity of thc virus arc rc¨

sponsiblc for thc illllnunologic responsc associated with

HTLV― I infection rcmains to bc proven

To conirm thc rclationship betwccn RAC… l and

uvcitis, wc bclicve that it is important to transfcr thc

RAC-l cells into rabbits and obscrvc、vhcthcr or notthc

anilllals dcvclop uvcitis.Such expcrilncnts arc in pro―

gress.

Anothcr important arca of rcscarch is thc lcvcl of

cytokinc synthcsis by thcse ccll lincs[25],bccausc thcrc

may be a dircct rclationship bctwccn such cytokine syn―

thesis and uvcitis.Cytokines such as intcrlcukin…l and

tumor nccrosis factor can augmcnt inflalnlnation and

damagc tissucs directly.Expcrilncnts、vhich should hclp

claritt thc mCChanism ofuvcitisin this animal modcl arc
also undcrway.
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