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Lange rhans  cell h i s t iocytos is  (LCH) represents  a 
poorly  de f ined  pa tho log ic  en t i ty  character ized by  
diverse  clinical appea rence  and  fa i l ing  into two 
majo r  categories  n a m e l y  a res t r ic ted and  an exten- 
sive disease.  Since the ou t c om e  and  the course of  
the disease  is var iable ,  w e  postulated that  this 
m i g h t  be ref lected by the phenotype  of  the Langer-  
hans  cells. We have  selected 11 adul t  restr icted 
cases and  10 extens ive  c h i l d h o o d  cases and  com- 
pared  the phenotype  of LCH cells by  i m m u n o h i s t o -  
chemis t ry  on para f f in  sect ions.  M o r p h o m e t r i c  ana- 
lysis ind ica ted  a s ign i f ican t ly  h ighe r  express ion of  

histiocytic (CD68, S-100, lysozyme)  markers in the 
adult restricted cases compared to the extensive form 
of the disease. Both groups were equally posit ive for 
LCH marker C D l a  and negative for T cell marker 
CD4. On the other hand, HLA-DR expression was  
significantly higher in LCH cells of the extensive 
chi ldhood cases suggest ing higher activation. These  
data suggest  that LCH cells have a different 
phenotype  in the extensive ch i ldhood and restricted 
adult LCH where  the latter is characterized by a 
more different ia ted hist iocytic pheno type .  (Patho- 
logy Oncology  Research Vol 2, No3, 184-187, 1996) 

Key words: Langerhans cell bistiocytosis; restricted and extensive variants; markers: immunohistochemistry 

Introduction 

The term Langerhans cell histiocytosis (LCH) has been 
accepted by the Writing Group tor the Histiocyte Society 
instead of the mysterious term Histiocytosis X. ~ However, 
the "X" may be still appropriate because of the fragmen- 
tary knowledge of the etiology, pathobiology, prognosis 
and treatment of the disease. The tumor-like behaviour of 
LCH is supported by the finding that LCH is a clonal 
proliferation of Langerhans cells. 2'3 LCH clinically repre- 
sents at least two entities according to the extent of the 
disease; the restricted and the extensive variants where the 
restricted form is more common in adults.  4 The normal 
l.angerhans cells are characterized by the expression of 
MHC antigens, lymphoid markers like CD4,11,14,29,45 
and histiocytic markers such as lysozyme or S-100 pro- 
tein. 56 Meanwhile, the most specific markers of Langer- 
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hans cells are CDla  expression and the presence of Birbeck 
granules. 5 The phenotype of LCH cells is considerably 
different from their normal counterpart: characterized by the 
loss of alloantigen-presenting potential and by the appea> 
ance of PNA binding, IL2R and IFNyR. 5 We have sugges- 
ted that the clinically different LCH subgroups may be char- 
acterized by altered LCH cell phenotype therefore we have 
analyzed the expression of selectcd LCH markers (CDIa, 
CD4, CD68, HLA-DR, lysozyme and S-100) on paraffin 
elnbedded LCH samples from disseminated childhood and 
localized adult cases using imnmnohistochemistry. 

zVlaterials and methods 

Biopsy spccimens front I l adult restricted LCH and from 
10 childhood extensive I,CH cases were selected from the 
files of the National Korfinyi Institute and from the 1st 
Institute of Pathology & Experimental Cancer Research. 
The disease in the adult LCH cases was unilbrmly in the 
lung, whereas in the childhood cases the samples were 
collected from the skin, lymph nodes or bones all represent- 
ing extensive I,CH disease (Table 1 and 2). 
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Tabh" 1. Clinical  data of  the adult  restricted LCH cases 

A,,e/Gc.v l.o~,ti=~tio~e 
(yeol) 

I 2B/male lung silicofibrosis 
2 20/female lung rib l:umor 
3 41/female lung histiocytosis 
4 31/llaale lung disselninated tumor 

2(),/female lung disseminated tumor 
6 22/female lung disseminated ~:umor - 
7 2~U female hmg sarcoidosis 
8 1S/male lung sarcoidosis - 
9 24,/male hlng sarcoidosis 

10 17/female lung disseminated tumor - 
11 28/female Itmg sarcoidosis 

at room [emperalurc for 30 111inulcs. The primary layer 
- wa~ anlJ-SI0() lm,teh~ (l-abbil lgG. without clilulhm, 

Ch;zic;~ldia,q;;osis TI/VI DAKO), ai~ti-Cl)68 (KPI.  iuouse monochmal IEe(]. I I (L  
I)AKO). anti lysozymc (rabbit [gG. l:10(}, DAKO). anti 
HLA-DR (mouse monoclonal IgG. without dilulion. 
Amersham), anli-CD4 (OPD4. mouse monochmal lgG. 

After paraformaMehyde lixalion and paraffin-embed- 
ding serial histologic sections were cut and mounted on 
glass slides. Some samples of childhood LCH were fixed 
in I% ghllaraldelL',,de-paraformaktehyde mixture, post- 
fixed in osmium and embedded in EPON resin for routine 
transmission electron microscopic (TEM) examination. 

hnmunohistochemical (1HC) labeling was carried out 
for the histiocyte tnarkcrs. CD68, lysozyme, SI(}(} and 
lymphoid markers. CD4, CDIa  and HLA-DR on all speci- 
mens. 4 ram-thick paraffin sections were mounted on 
poly-I .-lysin-coatecl or Snperfrost+ {Shandon) glass slides, 

3 ~ and dried overnight a t .  7 C. Sections were deparaffinized 
in xylene and hydrated through graded alcohol. Endoge- 
nous peroxidasc was blocked with 3% H:O: in methyl 
alcohol, applied for 20 minulcs at room tcmpcraturc. In 
case of the CD68 antibody', after rinsing with 0. I M phos- 
phate-buffered saline (PBS, pH 7.4) the seclions were 
digested with trypsin (0.025%) at room temperature for 
ten minutes and washed thoroughly with tap water. The 
detection of HLA-DR and the CDla  markers required 
microwave antigen rctricval after the deparaffination (3x5 
rain., 750 W, pH 6, in 0.05 mM citrate-buffer). 

The technique of streptavidin biotin complex was used 
for IHC when 39~ BSA normal serum served as blocking 

Fable 2. Clinical  data of  the extens ive  c h i l d h o o d  LCH 
C a s e s .  

Age~Sex Localization 
(year) (biopsy) Cli~ical diagnosis FM 

1 13/male skull NHL - 
2 1 ,5 / female  mastoid  ? + 

processs 
3 2.0/female lymph node histiocytosis 
4 4 . 0 / m a l e  skull  tu. capitis + 
5 1 .5 / female  phalanx enchondroma 
6 2 . 0 / m a t e  fronta lbone  ? + 
7 1 .0 / f emale  skim hist iocytosis  
8 t . 0 / f e m a l e  vulva  ? + 
9 3 . 0 / f e m a l e  skirt cys{ - 

10 1 5 / f e m a l e  l y m p h  node  N H L  + 
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Figure 1. Expression of histiocytic markers in LCH ceils tff 
childhood and adult cases, lnnnunohistochemistmt. A. childhood 
case4 S-100 staining. Note the rare positivity of LCH cells 
(DAB reaction). High power view�9 B. childhood case; Lysozyme 
staining. Note the rare positivity of LCH cells (DAB reaction). 
C. CD68 labeling of childhood LCH. Note the frequent strong 
positivity of LCH cells�9 (DAB n,actiou). 
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1:20, DAKO) and anti C D I a  (MoAbOl(}, mouse 
monoclonal lgG, without dilution, hnmunolech:), in all 
cases for 40 mm at 37~C. A biotinylaled second layer 
(anti-mouse, 1:200, Amersham or anti-rabbit, 1:200, 
Amcrsham. depending on the type of the primary anti- 
body, for 30 rain at 37~ and a streptavidin-biotin horse- 
radish peroxidase complex (1:200, Amersham, 30 rain- 
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Figure 2. Expression of lymphocytic markers in LCH cells of 
childhood and adult cases, lmmunohistocher~zistn d. A. CD4 
labeling; adult case. Positive LCH cells could not be observed, 
B. HLA-DR; adult case. Positivity of LCII cells is rare. C. 
CDla labeling; childhood case (AEC reaction). Note the fre- 
quent positivity of LCH cells. 

ules. 37~ as a tertiary layer. Between the various layers 
double washings with PBS were perli)rmed and the layers 
were covered with PARAFILM to achieve belier antibody 
dispersion. 

Peroxidase activity was visualized with diaminobenzi- 
dine (DAB, DAKO) or 3-amino-9-ethylcarbazole (AEC, 
Shandon) and finally the section was counterstained with 
hematoxylin. Ncgati' ,c controls were samples, in which 
the primary antibody was replaced by 3% BSA. The posi- 
tive controls were always paraffin-embedded, Birbeck 
granule-positive LCH cases. 

hnmunohistochelnical  reactions were evaluated by 
morphometric analysis, counting 100 LCH histiocytes 
selected from three random fields. Statistical evaluation 
of thc data was performed by using ANOVA single 
factor analysis. 

Results  

The expression of the S100 protein and lysozyme in 
restricted (adult) or extensive (childhood) LCHs was 
extremely variable, it was present in about 80% of the 
LCH cells in adults (data not shown), but only 40% in 
children (Fig.]a,b). We l~)und highcr expression of the 
third macrophage marker, CD68 in both groups of patients 
(about 60% in childhood (Fig . lc )  and about 90% in 
adults), indicating that in childhood extensive disease 
CD68 is more frequently expressed than other macro- 
phage markers. According to morphometry there was no 
statistical difference between the frequency of macro- 
phage markers in LCH cells of the adult restricted disease 
(data not shown). However, statistical analysis indicated 
significantly lower expression of macrophage markers in 
childhood extensive LCH compared to the restricted adult 
ones (Fig.3). 
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Figure 3. Morphometric measurement of the expression of 
markers on LCH cells in childhood and adult cases. Minimum 
100 LCH cells were evaluated at three randomly seh;cled 
fields~sample and the % of positive cells was counted. Data were 
evaluated by single factor A N O V A  test. C-childhood cases; 
A=adult cases. P < *= ; **-; ***- ; ****= 
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The expression of  the lymphoid markers indicated fur- 
thor differences in the LCH phenotype of  extensive (child- 

hood) and restricted (aduh) LCH. The CD4 expression 

was found to be negative on LCH cells of  both types of 

diseases (l:ig 24) although the reactive lymphoid popuhl- 
tion around the lesion showed clear positive staining. The 

cxpression of  the HI ,A-DR on LCH cells was significantly 
higher in chi ldren (F igs 2h r ind 3) than in adulls. Final ly, 
the most specific LCH cell rnarker. CDI  a, was cxpressed 

at similar high frequellcy (about 700{ ) bull~ in children and 

adult LCH cases (Fi<g,.2c and  3). 

Dis< 'It,?xir 

The clinical presentation and outconle o f  LCH clearly 

suggest that this disease has ;.it least two variants; the 
rcsirictcd and thc extensive fornis and each may have 

furlher subtypes. ~ This differencc iri thc clinical coursc 

may be determined by the different phenolypes of  the 
LCH cells. LCIt  cells express several nornlal and activa- 

tion LC nlarkers besides some others such as IL2R. 
IFNI'R, PNA. 5`*<j There are indications during routine 

diagnostic aclivities that some frequently used LCH 
markers such as S-100, can not be used reliably in child- 

hood (extensive) LCH unlike in adults restricted, therefore 

we have selected cases f lom the extensix, e and restricted 
LCH grotip to compare the expression o f  some II/acro- 

phage (S 100, lysozyme) and lymphoid markers (CDIa.  
CD4, HI ,A-DR) applicable 1o routinely fixed and paraffin 

embedded tissues. C D l a ,  the most selective I,CH marker 
was uniformly expressed in both types of  LCH disease 

supporting previous data that the mAb010 is a reliable 
marker for LCH. v CD4 proved to be an unreliable market 

in our hands (by using mAb OPD4) since both LCH 

groups gave completely  negative rcsuhs. The positivity of 
the lynlphoid population excluded the technical problem. 

H L A - D R  expression was previously analyzed in I .CH and 

ccll~ ~' i found It) he expresscd s imi la r ly  to norinal LC �9 , .  
Our  quan l i la l i ve  data indicate that lhe H I , A - I ) R  express- 
ion was significantly higher in the extensive diseases 

suggesting higher level of  activation. The similarity of 

LCH cells io actiwttcd Langerhans cells was previously 

stiggestcd. <' This possibility is further supported by our 
findings tllat the expression of  macrophage markers in 
extensive l .Ci t  is lower than on the restricled form sug 

gesting that the later may represent a more differentiated 
but less activated form. 
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