
DERMATOPATHOLOGY 

The CD4MD40 ligand system is expressed in the cutaneous 
lesions of erythema rnultiforrne and Stevens-Johnson 
syndrome/toxic epidermal necrolysis spectrum 
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B d p d  &yhma muWormt (EM) m d  ~~ q d m m e  (SJS)/t& 
e p h k d  nwolysis rn d + ' -1 by a dymgulation of d n l a r  immu- 

nitp= 
To d w t e  the &actor role of d d a r  immuuity and the involvune~t of 

the QllO/Q)40 l i p d  (CDIOL) symm in the pthogemih &EM and SjSAXN. 
M e t b o d r ~ 1 ~ ~ & o m e i g h t ~ t 3 d ~ o n d ~ w i t h s J s / T 3 N  
wwe staiaed for imrnt inohtpmch~ Irrmrinrtlnn using the *Iltaline plmspha- 
dm- ph* method. The moaodonal anti$odies used induded 
those to CDla, IP4,  CD8, (JIM, CD40L, CD68, Fas. Fas ligand (Past) and 
m y e l o m .  
k n h  The cellular i d m a t e  in both EM and SJS/lZN lesions was composed 
mabdy d T lympmes and Q)68+ mamophap. We also d e t m d  large 
amounts ofneumphk Pas and Past were very highly expressed in SJS and TKN, 
b u t d y i n m  CD4Ustabhgwas~nginalltigPuemztiom; there w m  
numerous CDQOL+ cells fn Sp/'l'EN bnt m& fmu in 3M. 
h d u h s  Activated T lymphocyte aud mamophages, but also neut~phils. are 
presumably the nuin Wggm of mummtaue.ous damage in the SJS/lXN disease 
spec&um. The FdFasL system is signifmutly exprased in S J S m  hiom, bnt 
not in BM. where chis *popwtie pathway pmnably docs not play a pivotal role 
in the e p i d d  damage. We suggest that the CD40/rCD40L gystem may repre- 
sent an important pathway of induction of S J S / W  Icsions, while in EM tt 
would comibute to the immunoinfhmation only as a second-line mechanism. 

k y h m  mdtlfonne 0 and S t w o k  syndrome 
Isls)/toric e@md maow 0 q&mm are hmcter- 
iaad by polylnorphms l&mS ~ecdJlg skin and/or muwsac 
w i t h ~ b l c ~ ~ o f n e a o s L P o f b a s a l k f x a d n ~  and/or 
m d  epdthellal d M y ,  HM md W/TBN prc m- 
slIdered dEPclnctenddes on the bhofelinicll, l lwqdob 
gical, epIdedo1qid and -hgcndc differ-.'-' 

~ ~ p m m e d t o b e d e t m m h e d b y d ~ ~ o f &  
mediated immunity d p l n g  fi.om dkr gmttic psdqwi- 
don* or triggaing f m .  including herpes 

simpler vlraP (8W of -): other ~~b and, 
ruely, drugs.' C M +  T lymph- tbat i d h a t e  pi& 

and dtrmhi arc probably the main &txtor c9s in 
EM lt~rons.~ k felts m mimed, polarized wards a 
T-helper (I%) 1 patmn and react spedhUy with viral w 
~ ~ ~ m ~ o s l ~ p n d m p m b a s a l L c r -  
aclnocyfes of leshd epIdtrmi~.g"~ -ore, iuterferm 
(EN)-y , seatxed by Thl lymphmytes, w d d  play a key role 
~ ~ c z a I ~ d a n o f ~ m d ~ ~ o r  
induction of &lon moltcnle qwsion rm endohlid 



p hr EM and SJS/TEN. M. Capronl d d 

& , w i d l S a b g c q n e n t & ~ o f ~ d k  
I ~ c R 8 + T & p P c P l m u b l V a t s o ~ ~ -  
t y ~ s p u s e ~ ~ ~ h e r p e t ~ c ~ . "  

Ontbeotberhmd.B~/TENdmghmb~wouldtnduce. 
in genctlany p d h p d  fndwidda," tht ddoplnem of 
* a i m m m c m p # c a g ~ ~ m d m u e o s r l * t  
lid cells. Drug-spedfic CD8+ T 1ymphq-t~~ are pemmbly 
t h e ~ a i g g e r i n g a ~ o f t h e ~ ~ d ~ ( m d s u b -  

gCQ- d E m q i d 4  by - of perfork 
~ C B a d c y o o k i a e o w r e h a s t n m w t ~ f n a o r  
0 - a . " "  Mar@5vcr, the ~ O P  ktwcen Pas ligmd 
(kL)aadh?isisanothad4mmtattdmt&nhofktrc 
atinocptt rpopaosia Fkot is qxeued by h h  T ?+-mphqte~'~ 
a n d ~ . ' 8 ~ ~ ~ ~ f m m k i ! t d d y b y  

blood rnomnwhr eclls." In e. h s  is -- 
s w u t i Y t l y c q w c a s a d b y b a p a l ~ ~ f n r t h e r i n d u d  
by TNP-a md I ~ N - ~ . ~ ~ ~ ' '  The binding of F a  to Fa& eeILI 
a i g p i n t l . r c t l l u l a r ~ t h a t ~ d h a u i v a t l o n  
o f ~ t h a t a u s t n a d w r k a ~ h l l s ~ t i n g  
p m ~ s d c c I i  death. 
ut dlt F~~ aptem, the Q M O m  ligaod ( W L )  

system to the TNP/TW rreeptolmp- 
M y .  cM4l is ubiquhnsly e q e s d  an the stdace of 
immune &, Including B cells, mw-, m m q h p  and 
d ~ c & . ~ w e l l a s r m ~ a e l b . m c h a s c p i t h e -  
W udoklhl and r n d y m d  cells, and platcb, w h a w  
~ L i s ~ ~ b y a & v a t s d ~ + T ~  
a n d a d ~ ~ . X n r u * c r f o n s b a w t e n ~ O ~ ~ O L  
repremt a major mtim&tmp system ttut mplifua the 
immune repnsc and can promote influnmatio~~~ The nuln 
b h l a g h l t f E c b ~ ~ t t b e g w i t c h m r e c o m b i n a t i o n a u d  
qmkis of immumgiohh by B feas, StImulaW of dad- 
r i t s c c d l s t o i n a u s e t h c d s u r f a c e ~ ~ ~ o f o t b a  
a " ' ' 

{ molaculea such as -54 and CD86. upregulation 
o f d ~  molemh such as fn- adhedonmole- 
rule p ~ h q - 1  and yasmk cell molecuIe  CAM)-I. 
a n d ~ ~ d ~ o u s c y t o h l m s ~ d ~ ~ ~ ~  
W d d l n  (a)-1, L6, Ik8, L l Z .  TNF-01, nxmophg~ 
mff;lmmiuory protein (MlP)-la snd MIP-1B. monqtc 
ckmoum- p w h  ( M e ) - I  and MNm {mgdmd on 
a c t t ~ n a r m o l ~ c e l l ~ a u d ~ ) . ? '  
The a h  of our study was to evaluate the idamma- 

ewyrcgponseinrhc:~dsubj~wlthBBdmdSJS/THNby 
immmophwqpic charaaesization of the cell Idilmte, with 
pthh atmuion to the papsible f n v a l v ~  of the 
C M O K M O L  qsmct i the pathag& of EM and SJS/THN 

speanrm. 

Materislls and methods 

EightpdmtswithEM (fwummaudfhrwamm; -age 
4 3 y ~ a ~ , m g e  19-63) mdsfrwethSJS/THNspmm(ane 
, man md five women; mean age 57 years. range 3 W 3 )  m 

~ d i c d h e a c h p a t i t n t h e d i a * w a s m z d t a a l t h e ~  

o f ~ , ~ a n d ~ g i d ~ ' ' 2 h p & -  
n l u . w e d h p d m m ~ a f E t d m l n o a . ~ a f W b  
mam, one d m. one of SJS/TBN oycrlap a d  four of TEN. 
P o u r m ~ w t m ~ ~ m o - d m g ~  
( d ~ f n a m c a s t . a c q ~ I f c a d d o r m a c a a -  
ltdts h the ak). while fn the rrmzining two no Iriggering 
~ m n l d b t f a a m d . A l l p a d C n t s ~ S J S / T H N w c f c ~  
mtdimhn at the Wt of the erupdon, LE wnwmydn, 

-la-). --snlpham- 
(or nodoxach), c h b q n h ,  q & p h q h m i d e  and WL 

A t t e r ~ ~ , l ~ ~ ~ w a c o ~  
& o m t h e d o f i R l m o f t h t h a n d s , p i l l m p m ~ o f t h e  
 path^ with M, md h the &td a~ ltgs of the poden1 
wkh qs/TEN. 
Purthermon. widl t n f d  wment, cmmd s@mem of 

m m a L a F p & n g s h ~ ~ m m  (mtanagt45yeus. 
rmge 35-50) were h d l y  SUppM at surgrcal team of 
0 u r h o s p a m L n l e S k i u ~ w e r r ~ ~ y h a t  
- 80 'C in QukI nitrogen. 

~ ~ ~ w a e m t ~ S - p n t h i C k ~ , a u d ~  
i-. Tht rnonmhd a d d k s  tnJ& 
t b c  ur CDlr (1 : 50; mko, copdlam Dmmd),  (pl 

(1 : SO: -0). CD8 (1 : 20; Dh). C M O  (1 : 50: C y m b  -. Chandler0 F a d ,  U.E). CD4OL (1 : 50: Cymbus 
BbWudogy). (Pbs (1 : 100: Dh}, my- 
-) (1 : 100; -1, Faa (1 : 60; N w a ,  P I d  
upon me, UK) a d  F d  (1 : 50; NoYmam). Before d n -  
ing. h seFtions were &dried and fixed in acetone 

(S mh). was @mnd using rabbit anti- 
mouse hid* a d d i e s  oonfugated H.ith d h h c  pbosplu- 
ras t (1 :10dhdca ,30min;DaLo) foPowedby~t ion  
with murinc JLaJine p b ~ ~  p h o s p h  
complua {I : 30 dibbn, 30 mtn; ~klro).'~ PJegadw w n d  
~ w ~ ~ w i t h n o n i m m n n e m ~ m .  

T W 0 h d ~ ' M i n d ' ~ e t n h u t e d d ~ .  
For qua&lptive rmlysii, the ariaad & were counted in 
three mwxudye mimscopic fields (X 250) and the mean 
was d d a t e d ,  Statistical slgnjhuce Q < 0.05) was atmumi 
by > y ' s  t-test. Also. the staining was q u d e d  using the 
Mowing nomendatum to iditate the cell numbers per field: 
we& between 0 and 15: -, ktswm 15 md 30; and 

CDla+ Lm- cells wem mdemdy w c n t t d  in the 
lower epidermis 4 in the p e r i d  supddal d d  of 
the 3M and SJS/TEN skin, and the and nnmh 
w w t ~ t ~ t h o g c f o u n d f n ~ c o n w l ~  



I n D d t h e C M + m d C D 8 + d ~ w c r r ~  
rrprrsrnted plrtho= 1.13),whema~i~JTBN(p4+ 6 
Oummnacreathe a 8 +  d h  (T ratb=libZ), Tbc 
l y m p ~ w t r t ~ t t d i n t h c ~ ~  
andjuucthddemdsitldlmspcrhnsns@g. lA,B].In 
s J s / m ~ ~ y m 4 + l l y m p h o c y t c g h ~ ~ ~  
~ . T h s e w e ~ e m o r e a M + l y m ~ i n s y s J T m  
~ i B B B ( P = o . o o M ) . T h e ~ + l y m ~ w r r r ~ -  
I n r l y ~ t o d i n d ~ h t h e ~ ~  
~ ~ & d m c e o f ~ ~ r a r y I n g ~  
foalfnm &. 1C) t o ~ ~ ~ f T B W ~  pig* ID). 

c=D68+ odls were the mmt abundrnt h 6 h h g  popkion 
h a l l h e ~ , w l r h ~ a n d ~ ~ t i p l ~ -  
~ , d i n m e T ? M s p e d m e n t h e y a l m m u a t a d ~ ~ -  
m i s . ~ m m m c l r e ~ ~ i n ~ m N t h i n m ,  
but~d&~inthrirnumhzrwasnotstati&alIy~- 

-0fW w a s o b s t r v e d i r ~ h i e ~ o f  
h m h c p  and many dwmd hfdtrattng d s  £n SJS/TBN 
qedlrmn (Fig. m1, ads ign ib ldy  mom thaninm 
mwu Cp = Oq28) whme Fas smhiug was d y  
~ b t m d i n t h e s u p e r f i c i * l d e r m i g a n d ~ y i u t h t ~  
cpideds pig. 2A). Xn wm Z e s i o a t l ~ ,  Pad+ c€& 
s m n & ~ d r h e p e r i ~ a u d ~ a n * I B a m i P a s  
w 9 a p d l t ~ e p d d e r m I s  pig.2tlJ fnwmberss igd idy  



WgL (A) --dab& 
~ a d i u b r e ~ ~ m a  



~ t o t s v f a t h t ~ e r p r e E g i c m d ~ d d m d  
l o c a t s c m e d o n o f ~ c ~ r l i c m a l a c u k r , d a t t o  
~ t o t h e t L n o u h r ~ ~ p a t ~ ~  
~ ~ b y ~ - d * o a y s a n + ~  
l+cnzymta 

T h e m h a Y e ~ f e w w a d i t s o n t b e r o l c o f t h t ~  
~ h ~ 3 3 ' 3 * h ~ d m c c w i t h ~ ~ . t b e ~  
mt study &OWE that the ~~m Mmcm Pa Pnd PuL is 
P c t i Y e i E M ~ a S m a n y ~ ~ P a s a n d  
some Fad+ T lyrnphocytrs -tad the dcmk. In confmrt, 

r h e P a d F Z P Z . s y s t m n i s ~ n m J m m ~ a f d  
&& in s J s ~ , 1 7 . ' 9 . 2 1  although its O Y d l  impma2 is 

being dutd.  In fict, it bas d y  h e m  h y p o h d d  
h t  tht Fad+ - m d  pathmy would repre~enc 

a d e f w  m u b k m  against cytotodc T lymph- nrhtr 
tban a way af - g a g  a p q t m h  among epidmwl cekl' 
Ncwdelw, he pmum~ of many Pas+ and th 
s m g  dermoe@ermal infilmtion of M+ T l y m p h q t ~ ~  in 
our SS/TQJ -ens confirmed that this " i s  
widely invokd in detadnhg the ndya i s .  
To date, no &a coIlfcming tht invohment of the 

~ ~ L s y ~ a m f n E M a n d S J S / T B N h a v c b e m x t p o r t d  
in the Ilwfirore. h the pws3lt mdy, we hove dmwn dl& 
~ ~ s t m g l y ~ b y n ~ ~ ~ o c l l s d  
h s d k e r a t t n o c g t e s i n d I L d s p c d m t l r s d ~ b u t t h p t  
only a few idilming wIls e x p r s d  its ligamd, W L  Thus, 
~ i n t e n ~ b e t w a e n m O m d ~ L a ~ n o t t o p h y  
a si-t role in the fnductlon of the imm ' " tion 

in a, although th in- epdderrml of C W O  
runah to be hkqmtd. We might +te that the upreg- 
ulaPlonoftheCD40rtfeptorm~cpidtrmiPmuldbtrelated 
t o t h e P c t l ~ o f a n ~ a l l u I u p a t l w a y f n d u o e d b y  
antigen e*prwmrr. In fonbpst, a CwmAdUmd Ictimdon of 
m O +  d s  may rtprtarnt an important pathway of W o n  

of sJs/THN Mans. lu ha. W L +  CDet. T lym* 
d h t d m e d u o n n d t h e d ~ ~ , j u t W o w h t ~ ~  
epidermal junalon and pmong basal and suprahad keratin+ 
c p .  mtght b i d  to m o +  p e r i b  & ( p m h l y  
ddmym) md to C M O f  jmclional mampbpgas, &- 
d g  tkk andgem- cell function, and to CMO+ h- 
a d n m p ,  indadng rhe -don of numuow 
mediators. In particulnr, activated m O +  den- and 
mamophag= may VCAM-1. ICAM-I, CD51 and 
CD86, and produce IL-8, &12, TNP-a and MIP-la, while 

W+ m y  &I, a-6, &8, M-I d 
o x ~ d e  (NO), t7 ad up+te - m ~ ~ e c u l t ~ .  

o f t l m e m e d i a t ~ t g a r e a b l e t o e r e n c h e m ~ ~ t y o n  
T l y m p m  and momcytts (+y hdIP-la and 
MCP-I), a d  w h i l s  @&ly a-8). h d y ,  K-1. 
IL6, TNF-u and NO, m e d  by the inducible fosm of the 

No synhS2,3s C O I l U h t e  to thc  ME -a 
that are pesmt in the ldonal epidermfs ~ ~ s ~ s / T B N : ~  
In snm. tMs study tvidmm & a d d i d  pathog- 

~ b e t w e m W i a n d ~ / T B N s p e c ~ . I n K M , t h e  
mdn m- i s  m b l y  - by 
thEadvisydTh1 lymphwpm p d m d y p i a t h t m o f  

IFN-7 and 0th- pro- " A y &tm, and sefondarily 
via the of Fad a d  m O L  In cantmst. the 
~/TBPJ~uemrfnly-byperfiortn-seaepine 
as+ T lymphoqws, tDgether with the ParPrty of FasL* 
GD40Lf Tly@mp.-dneutropbIl@~- 
c g r e s c o n M a h p h ~ m t m p a r P a s r o l e f n t h e ~ o f  
t h e ~ d p r u g c i n b o t h H M m d S J S / m .  

w c t h n k t h t ~ d ~ , U n k u d t y ~ d R c s a l r c h  
dthcItPlianGovcrmntnt.mdfnpd&rtbe~toh 
m, Marahzlling a d  llrnnomic D d s ,  that ~ c c d  

-dY. 

S A ~ I . ~ F . W l m e n J . ~ s l m p l n ~ k ~ ~ ~ -  
d r r p t b e m * ~ ~ : a ~ ~ ~ ~ l ~ -  

W W J 2 0 0 3 ;  9:l. 
6 ~ T M , g C h W l l l f Z M ~ m ~ - h F m ~  
199R 4& 1171-6. 

7 N o ~ ~ ~ ~ t o a a d ~ P n d  
nmr-stcrotdal aud-idamrmtory drugs. Analysis of q m t s  to h 
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