
flg. ] SchCm;¡lic slruCl'Urc or M. lclJfarphcnolic gly-l. II i~ com-
l"I~Cli (,r 3.ó-(li-()-mclltyl¡:llIc(I~i:. 2.:\-lli-O-IIIC\llylrlt:II'lllll~C. :\-
U-llI¡;lllylrh:llllllo~c JilIL¡;d luplIclllll-l'ill,>:coL.¡;ro,;yl p)¡\J¡ior¡;rol.

~r sludlC~ r~J!-.:: ~~.? m~J'or ~UL.Sli.\)ns. ~rr:. Iltt:. .anli~(~¡bA
;1¡:.III)\t llIc 5.) ¡lnll!!CII '/I C/1(11:/1llr.\l.r;1 plOIl:l.II\"I:..í!i~tny~);i/j3
JII;lj'lr¡ly Ilr 1110.:111 O.:I¡'\'.-JI;;11:1 wi.tll ~1)('III/"lill.'..).~~~L.tr \'i",.I:16dlc)na
I!('l' .Ibll: lo CxlraCl ~i~/1iri¡;¡¡111 ;IIII()IIIII~ ()r 111l: .)\;~tt;I1!tf?oftallA043

I;rylllrul.ylic p¡¡r¡¡~jlc~, il ~f¡()uld bc rus~ibl¡; tO,-mQ~~~~;n~111~~[!ezueJa
l/u~slions. .\. .

Wc tl!¡¡l\k Drs E. N~rdil\ ¡!I\U R. Nu¡;scl\z~i¡!, for !!.irl!i uf

~1)')rl);1.OIII:~. I\l/rp()rl ¡tl\Ú ¡¡UVICI:. I)r ¡\. OSI¡llltI fur 'I¡:Jr III\U
il¡JvjC¡:. Dr J. t..1¡;Uriúc for m()II()¡;loJ1;IJ ¡¡l\libOUi¡;s..rrUrC~S()r Sir

lan McGregor and Mr5 E. Wi]liams ror endcmic sera, Mrs J.
King for technica) assi5tance. Dr P.-L: Yap and t-he Edinburgh .

Blood Tr¡¡n5fu!;ion Servjce ror continued 5Urport al\d the MRC;

~D..

rh

~

o Loprorriin

O M I.pro. Gl.-I
,-.I'

~ ,.

.

.
"
u

.;;
~t -10

~
i

~

-20

30

-'lOL
Lrpromoloul 1ubortuloid Vottinalrd Normo

IConlottl Lopromoloul

150) (30) (Z5) (ZO)

(01¡;:-} Sllppr.:""illll ()r milu~.:"ic r.:~r()I1"C¡; ur p.:riplll:r:11 bJUl.¡J
Iymphocylcs or Icprosy palicnt~ nl1d normals lO Con A jn Ihc
presence or M. Jtprat specific phenolic gly-1 and Dharrnendl-a
Ie;promiii. Pcripilcr;11 blo0d mol1ol1uclc.,r ccll" wcrc ohl;Jincd rrOJI1
11.:r;lril1i,.t:\1 bl,llKI Ily l:i¡;llfl-llyr;l'llIL. l.¡;lltrirll~:lti,lll. 111\. }ó111;-
prl:""iull ur mil\)gl:nic r.:~p()II:;1: or Iymphucyl.:. luCun A, iIIuuccc.J
by lepromjn and phcnolic glyCO)ipid. was assaycd as described
carlicr. Brjcny. 2 x 105 )ymphocylcs wcre cultured in.lr¡plicalc in
RrMI 1640 conluinin1!. 1()0/uhc:JI iIIl1cliv;Jlcd f)l1()lcu hllm:ln An
);I:f\lm wilh (I) rnllluuili\ln~. (2) 2.5IJ.1!.mJ-I ClIIIA. (3) CunA
plu. Dharmcnur:lll:promin ( I: I U). O.5IJ.g mi-l M. IcJ1ra(' pllc"olic
~ly-1 in Ihc rorm or lipo,;0rncs or con1rol lipusomcs. Lipo"omcs
wcrc prepared by Ihc mcthod or Six el aL 12. A rnixlurc conlaining
2.0 mg ¡;phin!!omyclin. 0.73 mg cholcslcrol. 0.065 rn1!. \licclylphO!i-
pll:llc :111'1 U.23 III~ h1. 11.lntll. I:ly-1 il1 11.C; JLI ur lri.-N:lt"l 1)lllll:r
(p~1 t!.IJ} wa~ Wl1iC;;IICÚ r()r I h wilh ~111~~ l>l:¡IU~. nlc culllire~ w.:rc
lubclled on day 2 with 1 JLCi )H-thymidine (speciflc acljvily
5 Ci mmol-l) per well and harvested 1 B h laler. The data wcre
nnalysed by analysis or variance and Duncan.s multiple range tcst.
Si¡!ni!i¡;;II1CC W;I. I1CCCplCU :iI Ihc p < ().O5 Icvcl. Nllml)Cn; jl1 p:lrcl1-

1IIc.i~ rcprc:;t:111 Ihc l1umbcr ()r lillbjccl. :;tLIUicú jn ca¡;h grullp.
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l.Jffi¡phocyte snppression in leprosy \

.~uced by unique M. leprac glycolipid
\

,

O" s .
~ Vijay Mehra*, Patrjck J. nrennant, EIsa Radn:j:,

Jncirr1o , Con\it:J: & Burry R. Bloom*

.AII~rj Ei,I';ICill i.ollcgc or Mcuici1lc. U;rmlx.Nc~. Yor\()J0461. USA .

t Co)oradó'SlJItc: University. Fort Collins. Color8dó BO523. USA
:I: National1nstitute o~Dc:rmIrtology. Caiacas. Vc:nc:zuc:la

l;
Lcprosy ~rcl1'1ains a si&niricant mcdical-and socinl problcm in
many dc1'clopil1g countrics. Thc 1'aricd forms of thc disc¡¡sc
rl)rm JI ~pcctruml. At ónc polc, tubcrculo¡d Icprosy, pa{icnts
dc1'clup lligh Ic1'cls u( ~cll-mcdi:ltcd imlnul1ily \t.¡üch rc¡ulls in
tilc killin& ~nd -dcañng o( 1J¡¡cilli in. thc tissuci. At thc
lepromaluus pole, pnticnt~ exWbit a ,elcctj1'e -imm~nological
unreiponsi1'eneistoantigeni of Mycob~ctfrium Icprac iO .thBt
'l)c orgunisms -incxorllbly II)u¡liply. in ti)c skin. We hnvc ,ug-
~c~lcd tll¡¡t in lcprumatuu5 lcpr()!;y unc Clr ..~m:JU nulllbcr or
unique antigcnjc determinants present on M. IfprDC might
induce ~peclfic ,uppre~~or .cel1s that inh¡bit thc reBcti1'lty or
hclpcr T -ccl1 CIUDC' caplllllc Clr rccugltil.ing utllcr ~pccl(jc or
cruss rc:lcti1'c dctcrminunti1. Althuugh unilluc cpitopcs 11j¡vc
bccl\ idcntificd b.y l\Iu111lclunul until)udics Cln u J¡(11;)1I n\ll11l)cr
ur M. Icprut' prutcinr, thc unly uniquc spccic, ur I1ntigcn prc,-
~~t In ltf. lt'prDc, ~nd not OD any otbcr lipec¡ciof mycobuctcr¡1I
'o f;¡r cxumil1cd, i, B pbcnolic ~lycolipid (gly-I)4. \";'C ,lluw Ilcrc
tll;)t 1hi~ \ll1ic¡IIC 3l1tigCI) ur M. Icprat' i&: C¡Jp:lbll: C/f i\ld\lcil1::
~upprcs5iol\ u( milugcnic rC5pOrlSC~ of Icpr()l\1:lluuj; p:J(icn(s'
Iympllucytcs in vj,ro Ilnd pru1'ide cvidcDce thBt 1bc ~upprc&:sur
T cell~ recognize (he spcclfic termiDal1ris!!ccharide moicty.

II rcm¡lins uncle¡lr why the vasl majority or pcoplc exr<)sed
to M. /cprae clcvclQP nQ clinical cliseasc. anu why onl)' a minoril.y
wllo do dcv¡;Jupclinic.ll ui$c¡I~e bccomc immul1olllgic;llly un-
responsive lo antigens or the organisms: Lepromatous patient5
who ¡¡re ancrgic to anli~ens or M. lepra~ rrequenlly show cell-

mcdiuted jmmullity to Hlltigells or the tub~rclc b"cillus "Ithough
ull kllowll SpC{;jC5 or proteill alld glycoprotein antigclls jll
M. Jepra, are either serologjcally identjcal or cross-reactive with

~hose of-BCG5.-Some experimental support ;n 1JilrO 1or tl\e
c:xistence .of lepromin-induced suppressor actjvity of mono-
nuclear cells from Icpromatous leprosy patjent5 ha5 nppenred.
A¡jllcrcnt ccll~ fr()m Icpr()matou~ paticnts. prc~umably
monocytes, have been found to suppress mitogen and antigen
responses in vilro~. Lepromin-induced suppressor T ceIls have
also bccn implicated in somc circumstances. Wc: have prcviously
rcporlcd th¡¡t 84% or p"ticnts with lepromatous leprosy hilvc
II T ccll l>c;lril1g tlle OKT5/0KTH pllcnotypc wllich C¡ln bc
inúuced by lepromill to suppress response~ of the patients or
flormal donor¡ Iymphocytes to the mitogen, concanavaIin A
(COIl A)t..l11c!;c SUrprc!;sor cclls (T s) are IIctivc il1 paticl1l~ will!
Icrr()matous ¡llld bordcrlil1c Icpr()sy, but Il()t tubcrr.:lIl()i¡j Ic.:prosy
or in normaJ donors. A high pcrccllt¡)gc. (approxjm¡)lely 50%)
of the TH cells from lepromatous p¡¡tients cxpressed the activa-
tion markers, Fc IgG receptors and HLA-DR antjgens\l. Deple-
tioll or tllcsc T8 cclls in ¡¡ tllird or tllc p;llicllts with1cpromatol1s
Icpr()sy pcrmitlc¡j tllc rcm;linin~ T ccll~ t() rcspond vj!!orously
lo lc.:pr()lT1il1. il1ui¡;¡ltinr. tllat, il1 SO111C paticl1ls. !ipccifi(..llly r~lc-
tjye T cclls were prescnt, but unablc to rcspond in thc pre~cnce
of thc T suppres.o;or cells.
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Intrathymic presentation of

circulating non-májor
histocompatibility complex antigens

B. A. Kye"'skf, C. G. Fathman* & H. ,S. Kaplan

CIlIICCr Diology Rcscurch l..:Ibor;¡lory, Dcpartmcnt or R;¡diology,
.Oivi!;ioll uf Jmmullo]o¡;y, O.:p;lrl,\lClll ur M.:uicillC, ~Iallrortl
Univer,ity School o[ Mcdicine, Stan[ord, Cali[ornia 94305, U$A

B)OnC. ThC!.C data jndicalc Ihat ihc,tupprc~sor cc1l
r;lthcr cxqllisill. spccjfi~ity ror thc tl:rl\njn;\' tri!i¡lcciI;lri¡Jc

.rlillllll ill ¡\1. lt,/Jr(lt' J:ly-l. l'lj!o ~.¡I!o 1.:1)lllirIllL\ll)y IL:Slill~ ;1 ~l.:ril:~
Ilf 1IIIIIII)LI()II;11 ;lllljl)IIJjl:!o rl)r 111t:ir :Ihilil)' 11"¡jI11Iil)il ~llrrrl:""illll
ill¡JlIt;t:J l)y IL:prlllllill \Ir 1111: pllL:IIOljL I::JyLoliri¡J ~l.;II)lL I ). MI)IIII-
clon:J1 Bntjbody speci[jc ror the termillal ui~accharidc or Ihe
M. /epr{JL' gJycoljpid comp]clely inhibjled. Ihe suppres~jon
iIlJlIC:t:J hy gly-l, ;11111 !ii~lljfic;11l11y rt:JlIct:d [I~II hy.lt:rr\llllill. A
IlIOllllt:loll:11 :lllljhody I~I ;III M. /1.'J1ruc !ipt:t:ilic cpj(urt: IIJI :l p()ly-
pcpliuc or molccular wcighl 6S,OOO wcakl). uimilli~hc¡J sup-
prcssion or thc jnt8cI lepromin. but Y;.as wjthoul effecl .on the
pllrified glycolipíd. Monoclona1 nnlibodie5 lo 3 cross-rc;lclive
1,lyI:Ol);ll:ll:ri:11 ~lIrr;IL.L. ;lllli~t:II. ;IIIU Ii) ;III ;111Iil!'t:11 l)rl:"l:lll ill
DlIarmel1dr:J lepromil1 wcre lil~ willloul el¡C{:t. l'ilcsc rcsult!O
jndicate thBt the phenoljc gly-l js Bt lea&t one or the major
suppression-jnducing determjnants or M. /epr{Jt' jn thjs Bssny.

Jt rcmains to bc uscertuined whclhcr thc pllcnolic glycolipid
;llld T l.c11~ C¡IP;lblc or ¡;upprc!i~jl11:: milll~cllic rC!ipIlIISI.:S IIrt:
cffectivc jn suppressing specific T ~cell responscs to M. leprat'
Bntigens jn appropriate patients: Nevertheless. jl has been pOS5-
ible1o associate the lepromjn-induced jn vilro &upprc:ssor activity
descrjbed here wjth the course or disea&e by examining 8 small
numbcr or patjcnts wilh Icpromatous Icprosy Who h;lvc bl.:cn
succes5fully vliccin8ted wjth a mixture or kjlled M.iJeprae and
livc BCG]3. As shown in Fig. 2, there js aJ1 Blmo5t lota~;eduction
jn' both. lepromin-induced and gly-I-jnduced &upp~s5ion in
patjcnls showing clinicul improvcmcnt rollowillg immuno-
therapy. These result& &uggest that Ts ce1l& B5sayed' l1,ere and
theunique phen01jc glycoljpjd or M. /eprae may be relevant to
thc clinica) unrespolJsjveness or patjents with lepro~atou&
leprosy. \ Intrl1tllymic scJcction (}[ T -ccJI spccirjcily 11:Js bccl1 s..own tr

lf Ihe selcctjve unre~ponsivencss or lepromatous leprosy inllucnccd by ,c)f-mujur histurompntilJility cumplcx (Ml
patjents is due to the Bctjon or suppressor ce1ls induced by the antigen, encoded b)' r8dioresi&tant thymic 'tromBI ceU..1.2. ~
phenoljc glyC01ipid or other 8ntigens, it would 1lppear tbat role of non.MHC antlgen5ln intrBthymlc T .cel\ d¡fferentjati
5ucce5Srul immunjzatjon. cither wjth M. lepr{Je plus ljve BCG in particular Induction or antigen-5pccific tolcrance, hn5 ¡,
or with presumably cross-reactjvc culturable mycobacIerj:J can unclcl1?-s I1l1d t..c I1CCC&S (}f non-MHC antigcn5 (u t..~ fltyl
overcome tl\js unresponsjveness nnd engen~er p05jtive &kin test is controver,inl. Here we prc&cnt evidence thnt circul~ting p
reactivjty, hjstological upgrBdjng of the qu81ily or the lesjons tein antigcn& enter the thymu5 and are prc5entcd ¡'y t..y]
Bnd more rapjd clearing or antjgen5: The recent reporl by Abebe 'trolnal cell,. At Jen,t three di,linct typc, of 'tromnl cclls
el al.]4 indjcating Ih8t the unresponsjveness to M. /epr{Jt' Bnljgens t..o1lght to bc associatcd wit.. Intrat..ymlc Iymphopoic,i~(,.
could b.c parfj:Jlly ovércoma m vilro by the ..ddjtion of T -ccll nrlcr intnlVCnOU5 (í.v.) injcction of antigcn onlj.I-A/E-pusil
condjtjoned IJledjum containing int~rleukjlJ-2(IL-2) would sug- mcdullary dcndrltic cclli, but not I-A'E-ncgative macropha
gest that the mechanism or actjon ofsuch &uppressor ce1ls wouJd -vr I-AfE-posltive cortical cpithelinl cell& co-purlfied with UI
be to block cither the prOduclion or. or responsiveriess to, gen-,pecUic ,timulation of cJoned T -helpcr ccl\s in vitro. Al
lymphokjnes by lepromjn-respon&ive T H cells. Even so, the gcn prcscnt:ltlon by thymic itromnl cells WIlS dcpcndcnl ()n
f8ctors governing 1he developmenl or T s cells and the d()sc ur nntigcn injccled Dnd (ltc tilnc intc",nJ nftcr injccliu
)epromatous rorm of the djsease remajn unclear: genetjc constj- Three types Df direct ce1l~11.lymphostromBI jnteractil
tutjon, dcfcctjve antjgen presenting cells Bnd the route or jnrec- have been jdentified BS sjte, of jntrathymjc lymphopoiesis: 1}¡
tion have been sugge&ted BS possible predisposing r8ctOr&. invoJve assocjatjons or thymocyles wjth (1) thymic macrOphál

II hBS long.been problematjc whelher T ce1ls are cap:Jble or (M0), (2) thymjc medullary dendrjticce)ls (DC), and (3) corlj
recognjzjng.polysaccharjde antjgens.or sugars. E8rlier sludies epithclial cells(,-12. Two types or multicellular Iymphoslror,
on Bntjbody responsc:s topneumococCBI 111 polysa.cchBnde indi- ..complexes which Tepresent the ;n vj,ro correlates of these ii1l
cBted B-IoleJor T&uppressor ceU& m vivo Blthough there wa&-.,-: action& in~jvD hav~ been ¡eparately jsol8ted añ"d-purificd: I
no evidcnce ror.-1:ecogniljon-Dr SSS-lII l>y- T ceJisIs. -aeBrly M0 Bnd DC rorm rosetles wjth thymocytes (Ihymocyle rosell
antjbody re!Oponscs to haplencoupled-ficoll16 and the strepto- T -ROS) 3nd (2)epjtheljal cclls completclyenclose the-asso
coccal A C4rbohydmte]7 have been found to be T -ce1l depen- aled thymocytes (Ihymic nurse ce1ls. TNC)IU-12. .The .T cc
dent. Delayed type htPer&ensjtjvjty to tuberculoCBrbohydrBtes 1lssoojated with Bll three types or stromal cells 8re &pe.cifica
hnve becn reporled] .Recently. celJ-medialcd jmmunjty lo enriched in IIcljvely dividinr, cellsl2. Thc rccognilion sj~rl
Bacil/us fr{Jgi/is bas been shown to bc jllduced by Ihc C¡lpsular -re~pOllsible ror Ihe binuillg and :Jclív:Jliol1 or lile Gtroma] cc
poJysa(."Charjdc IIIlU, cllrjollsly, i¡; mcdiatcd bya major hislocom- :ISSOCi¡lll.:d Ihymocylcs 11:lvC no1 bccll <1c(jl1cd. From prcvj(
patibiljly complex unre!Olrictcd, Lyl2 T ccll jn the mousc"'. jlldir~cl cvidcl1cc jn cilimacrasl.~. jl~!O ¡¡urmi!Ocu I..al self-M}-
These findings jIJdicate that some carbohydrate moietjes can be delermjnants, 8t lcast jn part, specjfy these jnleractions. Hc
rccognjzed by T cells, perhaps prererentjally by T cells or the we Bnalyse u possiblc role or blood-lmrne npn-MH.C allljge
¡;upprt:s!ior pllcnolypc. jll Ihc~c illlcr;I¡;lj()lls.
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