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In r eviewing the literature, we have found only two articles on th e 
histochemistry of leprosy (6, ). Neither has included observations on 
erythema nodosum leprosum (ENL). Reports touching on the histo
pathologic changes of this r eactional mallifestation in lepro y have not 
mention ed a comparison between its acute and involuting phases. In 
continuing our interest in ENL, this study was undertaken to provide 
additional information OIl the nature of erythema nodosum lepl'osum by 
histochemical and hi topathologic methods, and to compare the changes 
taking place in early lesion s with those in suhsiding ones. 

In an attempt to explain som e f eatures of ENL in its early and late 
stages, attention was focused on the following points : (a) localization 
of the lesion; (b) cellular composition of the inflammatory infHtrate ; 
(c) alterations in the ground substance ; (d) specific Challges in the con
nective tissue stroma (collagen, elastic tissue, and reticulum), and (e) 
changes occurring in the blood vessels. 

MATERTAT~S AN D METHODS 

This study utilized biopsy sp ecilll cns obtained f rom 27 patients at thc Eversley 
Childs Sanitarium, Cehu, Philippines, hy one of us (J.G.T.) . Each patient had two 
biopsies. The first r epresented the early lesion of erythema nodos ulIl leprosulll , and HIP 

second the older or involuting stage. '1' 0 obtain tlwse, two representative lesions a ppear
ing a t the same time in a patient with acute lepra reacti on were selected and marked fo r 
excision. The earl y lesions ranged froll1 12 to 96 hours in duration and the older lesions 
from 9 to 12 days . 

. A total of 53 skin specimen fix ed in neutral f ormalin were r eceived hy the Armed 
F orces Institute of P athology. Material f rom eight p ati ents was initially used in a 
study conlparing the histopathologic features of E NL with those of classical erythema 
!lodosum. The findings were rep orted and di scussed at a symposium on research in lep
rosy sponsored jointl y by the Leonard ",,' ood J\J rmorial and the .T ohns H opkins Univer
sity in Baltimore, Maryland (1) . 
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TABLE l.-CZ,inical ancl bacte1'iologic status) dumtion 'If lep1'osy and history of ENL 
attacks, acc01'ding to sex. 

Number of patients 

Total Male 

Clinical status 
Slight (Ll) ---- . .. 

Moderate (L2) 1.-.1- 7 
Advanced (L3) :!.3 11 ---

TOTAL 27 18 

Bactedologic status" 
5.00 (40) 6 -l 
4.50-4.99 (36-39 ) 10 7 
4.00-4.49 (32-35) 4 2 
3.50-3.99 (28-31) 5 3 
3.00-3.49 (24-27) 2 2 --- ---

TOTAL 27 18 
Mean bacterIOlogic score: 4.41 Standard error of mean: 0.11 

Dumtion of lep1'0 Y p1'i01' to admission 
1-3 years 
4-6 year 
7-9 years 
10 years and over 

TOTAL 
Mean duration of leprosy : 5.52 

Hist01'Y of ENL attacks 
First attack 
Multiple attacks (2-4 times) 
Recurrent attacks (unrecalled number 

of times) 
TOTAL 

]0 6 
7 5 
6 -l 
..J. 3 

27 18 
Standard error of menn: 0.59 

3 3 
3 1 

21 ]..J. 

27 18 

F emale 

.-

7 
2 

---
9 

2 
:i 
2 
2 

- ----
9 

-l 
2 
2 
1 

9 

2 

7 

9 

" Bacteriologic scores for 8 sites, 2 nasal and 6 skin, were determined by giving each 
smear an ru:bitrary numerical rating, as follows : very scanty (V.S.) were given a grade 
of 1, those marked 1+ a grade of 2, 2+ a grade of 3, 3+ a grade of 4, and 4+ a grade 
of 5, thus ranging from 1 (v.s.,1 site) to a possible 40 (4+,8 sites). Total score. were 
added and divided by 8 to denote approximate degree of bacteriologic advAn cement of 
each patient. 

Complete data were available for earh patient, including ],psults of laboratory ex
amination and of the lepromin test and history of previous sulfone treatment. Among 
the selected patients with ENL, 18 were male aud 9 female. One male pati ent refused a 
seecond biopsy, so thHt the total of older lesions was 26. All were well -documented 
lepromatous cases, classified clinically as moderate (L2) or advanced (L3). They werc 
bacteriologically positive and lepromin (Mitsuda) -negative. Two werc new. Admissions 
and had never received sulfone treatment. Of the 27 lepromatous patient ·, 3 were ex
periencing their first attack of ENL, and the rest were having multiple 0 1' recurrent 
attacks. 1'he durati on of the patient' underl ying disease ranged from 2 to 13 years. 
Tables 1 and 2 summarize the clinica.l tatu, bacteriologic status, duration of lepro y, 
history of ENL episodes, previous sulfone therapy, and age of early a.nd older lesions, 
according to sex. 
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TAUL~~ 2.- pj·ev iou.s s lllfOlle thel'llPY anil age of eaj'ly (mil olde'r }}NL les ions at the t'ime 
of biopsy, accOl-cling to se:l· . 

:\umber of plltients 

Total Mal e Female 

pj'evious sUlfone thempy 
(total DDS taken prior to biopsy) 
None (new admission) 2 2 -- --

Less than ]0 gill. 6 fi 1 
10-19 gill. 3 J 2 
20-29 gm. 9 3 6 
30-39 gill. 5 5 ---. 

40-49 gm. 2 2 -- -

50 g ill. and over ---- - -- ----
--- --- ---

TOTAL 27 18 9 
Mea n total DDS therapy: 21.3-1 Standard errol' of 1Il l'1l 1l : 2.-48 

Age of eal'ly ENL lesion at tim!' 
of biopsy 
12 hoUl's 1 
24 hours 4 
48 houl's 6 
1a.>houl's 8 
96 hours 8 

TOTAL 27 

Age of oldej' ENL lesion at time 
of b'iopsy 

9 days 4 
10 days 8 
11 days 12 
12 days 2 

TOTAL ~. 

a One ma le patient refused a second biopsy. 

] 

4 
3 :-l 
4 4 
6 2 

18 9 

2 2 
4 4 

10 2 
1 1 

17 9 

'l'AU[,E 3.- Degj·ee and chM'acte!' of the inflammatory j'eflct.ion in eurly ENL le:sions. 

Degree and character of inflammation (per cent ) 

~W"'I! ::YIoderate to 
Early ENL No. of Slight (+) marked (++ and 

(hours) pts. Chronic Subacute acute +++) acute 

12 1 ---- .--- -- 100.0 
24 4 -.-- ---- 25.0 75.0 
48 6 .-.- 16.6 ---- 83.3 
72 8 ---- 12.5 37.5 50.0 
96 8 ---- 50.0 50.0 ----

12 to 48 11 ---- 9.1 9.1 81.8 
72 to 96 16 - -- 3Ul 43.8 25.0 

Total 27 ---. 22.2 29.6 48.1 

Sections stained with hematoxylin and eosin and hy the Fite-Fal'aco method were 
cxamined in each case. In histochemical cxamination, sectioll s f l'OIlI fo rmalin-fixed, 
pal'affin-elllbedded tissues werc made and staiJ1cd accOl:ding to the fo llowing procedures 
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r efe rred to in the second edit ion of th e Antl en F orees (nsti !.ut(, of Path ology ]\[anual ul' 
Histologic and Special S taining Technics (12) : 

Colloidal iron stain, w·ith and without h!J<l llll'on-idase cligest ion.- Th e Ri.n ehart and 
Abul-Raj modification of the Ral e iron stain was used with a van Gieson coun ter stain . 

Alcian blt!e stain.-Th e short method of Dr. F. B. Johnson was employed, using a 
1 pel' cen t solu t ion of alcian blue in 3 pel' cent acetic acid (pH adjusted to 2.5 and 1.7 ) 
a nd a Kel'llechtrot (nuclear-f ast r ed) solution as countersta in . 

P m'ioclic acicl-ScI! I:jj' ?'eac t1:on, w ith anel lv ithollt (lias /.ase cligestion.- '1'h e AFIP lllorl i·. 
fi ca ti on of the M.ci),Ia nus PAS reaction was fo ll O\\red with a hematoxylin cowltersta in . 

A.lelehyele-fllchsin s ta il1 .- '1'h e technic d('scl'ibed by Go nlO l'i was used with 11. Metanil 
yellow counterstain. 

Elas l'ic U-,sne stain.- H al't's modifi cati on of the Mallor y p rocedure fo r elastic stain 
WIlS used. 

R etic lllu m s/a·in.- Spillfln 's modi ficati on of the S nook l'eticulum sta in WflS followed. 

ItESULT::i 

1. H istopath ologic charact e-ristics of E NtL .- (A) H ematoxylin an<l 
eosin stain. No significant epidermal changes were noted during either 
the early stage or the involuting phase of ENL. In most specimens, the 
upper dermis and mid-dermis showed the usual lepromatous histiocytic 
infiltrate distributed around blood vessel and adnexal structures. The 
superficial dermis was not involved by the acute illAammato ry process 
present in the leprotic tissue located in the lower corium anr1 adjacent 
subcutaneous fa t. On the basis of Hidley 's ( ~~ ) classification, which 
divides ENL into "superficial, " "dee p, " and "necrotic " lesions, 9 of 
the 27 early lesions were consider ed" superficial, " i.e., involving only 
the lower dermis, and 18 were in the " deep" category, involving both 
the lower dermis and subcutaneous tissue. Non e of the lesion s exhib
ited the "necrotic " type, which is characterized by a necrotizing an
g'iitis and a tendency to ulcerate. 

The criteria of grading used by P epl er et al. eO) in 'grouping the 
inAammatory r eaction into three categories according to the cellular 
consist ency were followed. Thus, an acute inflammation consist ed pre
dominantly of polymorphonuclear leucocytes ; a subacute inflammation, 
of approximately equal numbers of neutrophils, lymphocytes, and plas
ma cells ; and a chronic inflammation, mainly of lymphocytes, plasma 
cells, and histiocytes. The acute inAammatory process was further 
subdivided into slight (+ acute) and moderate to marked (++ and 
+++ acute), depending on the number of polymorphonuclear leuco
cytes. For older lesion s, the chronicity of the inflammation was 
grouped in to slight (+ chronic)ancl moderate to marked (++ and 
+++ chronic) , according to the severity of the inflammation. Tables 
3 and 4 show the degree and character of inAammation in early and 
older gNL lesions, r espectively. 

As seen in Table 3, the earlier the lesion at the time of biopsy (12 
to 48 hours ), the more acute and intense is the inflammatory r eaction . 
At 72 to 96 hours, the inflammation has pa.rtially subsided and is les, 
acute or subacute in character. In Table 4, most of the 01d0l' lesions at 
9 to 12 da.y show a chronic type of inflammation. 
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'1'ABU~ 4.-Degl·er~ wnd rharnctwl' of the in/lnn1"lnclt ol'!J I'Nwt ion 1:,1 oldm' b 'N L le:; iu'l!s . 

Degree Hnd r.haraetel· of infianunution (per cent) 

Older E NL No. of ++ and +++ 
(days ) pts. chronic + chronic subacute acute 

9 4 ---- 100.0 ---- ----
10 8 25.0 62.5 12.5 ----
11 12 8.3 75.0 8.3 8.3 
12 2 50.0 50.0 ---- ----

Total 26 8 ] 5.4 73.1 7.7 3.8 

n One male patient refused a second biopsy. 

Of 13 early lesions with ++ and +++ acute inflammation, 8 had 
micro-abscesses either in the lower dermis or in the hypodermis or 
both. In the "deep" lesions, the more superficial subcutaneous fat 
was generally involved in an acute panniculitis ; in only one specimen 
was fat necrosis observed. 

About the fourth day, the leucocytes characteristj c of the acute 
phase had decr eased in number, and more chronic types of cells such as 
lymphocytes, plasma cells, and histiocyte's appeared. In r egressing 
lesions 9 to 12 days old, the inflammation r esembled that of healing 
granulation tissue with fibrosis and thickening of the interlobular fat 
septa of the adjacent subcutaneous tissue. . 

In determining the cellular composition of the inflammatory infil
trate in early and in older lesions of erythema nodosum leprosum, five 
oil-immersion fields of each lesion were selected by taking the fir st fi eld 
in the central part of the lesion and the other four fi elds at differ ent 
points around or near the center. All areas examin ed wer e limited to 
the deep dermis and subcutaneous fat that showed foci of active inflam
mation. The cells in each fi eld were counted. Six cell groups wer e 
identified and listed. The cells included wer e neutrophils, eosinophils, 
plasma cells, lymphocytes, histiocytes, and mast cells. Fibroblast s and 
endothelial cells wer e excluded. The total number s of cells counted in 
five fields were added, and the corresponding percentage values of each 
cell type from the total number of cells comprising fi ve fields wer e 
computed. Tabl e 5 gives the disper sion values , mean and standard 
error (S.E.) of mean of each cell type in early and older lesions of 
erythema nodosum leprosum. 

Neutrophilic polymorphonuclear leucocytes and sometimes eo sino
phils dominated the picture in most of the early lesions. The presence 
of histiocytes at the outset could be explained by a preexisting lepro
matous r eaction. As the acute inflammation subsided, there was a sig
nificant decrease in the number of neutrophils and eosinophils. Mast 
cells, which were fairly numerous in the early lesions, decr eased in the 
involuting stage but did not disappear completely. A corresponding 
rise in the number of lymphocytes and plasma cells was observed in the 
older lesions, indicating transition from the acute phase into the r e-
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TARL~~ fi. - lJ isp ersion f(f/ltC., m ean, nl/d 8innrlarcl I' IT O!' (S.E.) of m ean of the cellu.la!· 
('omposl; tio!~ of th e inflam!n(~t01'y injiltrrt i(', (I('cording to a ll type, in eal"ly and oldel' 
lesions of el'ythema norlosmn lep!·osmn. 

Dispersion Centl'al tendency 

Cellular composition of 
Values 

Standard 
infiammatol'Y infiltrate error 

(per cent of lesion) Highest I Lowest Range Mean of mean 

liJrw/y FJN j , le8ion (27 pntients ) 

Neutrophils 63.6 4.3 59.3 3004 3.6 
Eosinophils 6.6 0.8 5.8 2.3 0.2 
Plasma cell s 4.7 0.2 4.5 ] .1 0.2 
Lymphocytes 45.5 .. I-.] 41.4 18.3 2.2 
Histiocytes 65.9 17. 48.1 45.9 2.6 
Mast cells 5.4 0.6 4.8 2.0 0.2 

Olde!' ENL lesion (26 pntients ) n 

Neutrophils 13.1 0.0 13.1 1.6 0.6 
Eosinophils 9.1 0.0 9.1 O. 0.4 
Plasma cell s 13.5 1.1 12.4 5.0 0.6 
Lymphocytes 57.4 18.6 38.8 40.1 2.2 
Ristiocytes 72.1 27.1 45.0 50.9 2.3 
~ast cells 2.9 0.4 2.5 1.6 0.1 

n One male patient rcfu~ed a second biopsy. 
gressing or chronic stage of erythema nodosum leproslilll. A slight rise 
in the number of histiocytes was also noted. 

Figure 1 shows a comparison of the cellular consistency of the in
flammatory infiltrate in early and older Ie ions of erythema nodosum 
leprosum. Tests for significallce6 were made of the mean values for 
each cell type, compat·jng early and older ENL lesions,. using the 
formula: 

M e 
t 

V ~ O-e-

Ne 

Mo 

2 

+ ~ No 

wher e t = probability criterion 
Me = Mean, early lesion 
1\fo = Mean, older lesion 
No = Number, early lesion 
N~ = Number, older lesion 
0-/ = Variance in early ENL 
0-/ = Varial1ce in older ENL 

Endothelial swelling and edema of the blood vessels situated in the 
lower corium and adjacent hypodrrmi s were generally the most con
sistent findings in the early stage of erythema nodosum leprosum. The 
veins, rather than the smaller arteries and arterioles, were more fre
quently involved. Slightly more than half of the 27 early lesions 
showed an angiitis aside from endothelial wellino- and edema. Of Hj 
lesions exhibiting an angiitis, 3 conformed to an "allergic" type in 
which the vascular walls were infiltrated not only by n eutrophil s but 

(I Tests for significance nnd computation of mean values f rom statistical data obtained in 
the study were f umished by Mr. B. L. Parnell, Chief, Medical Statistics Section, .Armed 
Forces In titutes of Pathology, 'Wllshington, D. C. 
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PIG. 1. A ~o lll p~J"ison of t he mea n pCl'centages of ce ll types prese nt i n th e in fl:lllllllntol'Y 
infiltrate in early a nd in olC.er lesions of EKL. 

also by numerous eosinophils. l;~ndoth elial swelling and cdema w e 1'C di
minished in the older les ions, and in 10 the vessels did 110t show a ll y 
r emarkabl e changc. In fiv e subsiding les ion s, howcve[', a proliferative 
angiitis or obliterative endophl ebitis or cndartcritis '",a s prcsent. In 
these lesion s. the affcctcd vcnulcs 01' arterioles exhibitcd perivascular 
fibrosis, thickening of the wall, markcd llHlTO\\' ill g of the lum ell, and 
infiltration of the per ivascular ZOllC by a va rict~· of chrolli c inflamma 
tory cells but with few or no g' ranulocyh's. 

Tahle 6 dcmon strates thc vascular challgcs notcd ill early 'I;~NL 
lesion s. ~rabl e 7 shows vcssel alt r ratioll s in oldcr I;~NI.J les ions. 

"'he small cutaneous 11 e1'vrs withill thc 11~NL lcs ion sho\\'ed chall!?,'cs 
customarily seen in lepromatous lcprosy, hut did not appreciably sharc 
the inflammatory r caction scell ill othcr tisSLH'S. Inflammato ry ccl1 s 
wer e absent within neural tisf;ue, nlthough thc perin eural arCHS WCI'C 
infiltrated with mall? lepra crll containing acid-fa st bacilli a ll c1 fc\\' or 
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T A BLE 6.- Va8c lI/ rw changes o/).,el·ved in early ENL les ions. 

Vascu lar changes (per cent) 

+ (sli ght or mild) ++ (moderate- Vasculitis plus 
~u . edellla and marked) edema edema and 

E <Lrl y BSL of E dema endotheli al and endotheli al endothelia I 
(bours) pts. onl y swelling swelling swelling 

] 2 1 ---- ---- ---- 100.0 
2--1 4 2Pi.5 25.0 50.0 
--1 8 6 --- -- - ---- 100.0 
72 8 12.5 37.5 12.5 37.5 
96 8 12.5 37.5 12.5 37.fj 

Total 27 7.4 25.9 11.1 55.5 

TABI, E 7.- Vo.'!(" lI lll1· changes observed in healing ENL lesions. 

I 
Vascular changes (per cent) 

~fild vasculiti s, Proliferative 
No. Edcma and cdema and VftSCU I i tis or 

Older RNL of l~ d cma endothelial endothelial obliterative 
(daYR) pts. Nonllal only swelling swelling endartel'iti ~ 

9 4 50.0 25.0 ---- ---- 2fj.0 
10 8 25.0 25.0 25.0 _. - 25.0 
11 12 41.7 8.3 25.0 8.3 16.7 
12 2 50.0 ---- 50.0 .--- ----

Total 26 fi 38.5 15.4 23.1 3.8 19.2 

fi One mal e patient refused a second biopsy. 

very rare leucocytes. L epra bacilli ·were found occasionally 'in phago
cytes assumed to be Schwann cells . 

(B) Fite-Faraco stain 'for acid-fast bacilli. rrhe morphology of 
lVIyco ba cteriU?n Zep-rae in erythema 110dosum leprosum lesions was ex
amined to a limited extent. Although this study is concerned with the 
histopathologic characteristics, we observed that most of the early 
ENL lesion s showed predominantly granular and fragmented forms 
of acid-fast bacilli, a finding similar to that r eported by Mitsuda, (14) 
Ridley, (22) W· aters and Ridl ey, eO) and Job et oZ. eO) L epra bacilli 
wer e frequently demonstrated in the swollen endothelial cell s and occa
s iona lly in the interstices hetween smooth mu scle cell . of the vascular 
wall. 

A nothel' observa tion was the presence of apparentl y neg-o ll E-rating 
lepra cells, most of which contained broken-up globi or clumps of gran
ular acid-fast bacilli in or ar ouno the zon e of acute inflammation. ·With 
the hematoxylin and eosin stain, the mature or old foamy hi stiocytes 
appeared to have lost their cell houl1Claries or to have fu sed with other 
adjacell t cell s to form a picture of a "symplasti c " Hrrangemellt. e~) 

Question arose as to wheth er some of th o acid-fast. granul es 
ass um en to he r emain s of hRCilli wpre granul es from degranulating or 
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FIG. 2. A 24·hour ENL lesion showing il n ilcute inflammatory reaction in the lower dermi s 
and ad j acent subcuta neous fat, as well as microabscess. 'rhe inflammatory infiltrate consists 
primarily of granular leucocytes. H ematoxylin a ]1(1 eos in . X 50. AFIP Neg. 64·4074. 

disintegrating mast cells. An aldehyde-fuchsin stain to demonstrate 
the granules in mast cell s con:firmed our supposition that the Fite
staining (acid-fast) granules did not originate from mast cells but were 
in r eality granular forms of the leprosy bacillus. M. Zepme in its three 
forms (solid, fragmented, and granular) wer e not stained with alde
hyde fuchsin. , Vith the Fite stain, however, intracytoplasmic mast cell 
granules and those seen extracellularly stained a blue to blue-black. 

2 . Histochemistry of E NL.- (A) P eriodic acid-Schiff r eaction, 
with and without diasta se digestion. Heticulum :fiber s tend to stain reel 
after predigestion with diastase. PAS-positive intracytoplasmic gran
ules were present in the cytoplasm of some foamy histiocytes and in 
mast cells. In the apparently degenerating fu sed lepra cells, "lakes" 
of broken-up globi containing innumerable granu la r fo rms of acid-fast 
bacilli also gave a weakly positive PAS reaction. Diastase predigestion 
did not r emove the PAS-positive material observed in the cytoplasm 
of both mast cells and histiocytes and in the "lakes" of bacillary g-lobi. 
Numerous bright magenta-colored granules similar to those seen 'within 
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histiocytic cytopJa~lU wer e scattered in the cOlln ective tis~ ue stroma . 
(B) Stains for acid mucopolysaccharides. (a ) Alcian blue stain and 

colloidal iron stain, with and without hyaluronidase digestion. The 
r eticular stroma of the lepromatous infiltration showed a moderate 
(++ ) to marked (+++ and ++++) positive r eaction, indicating the 
presence of acid mucopolysaccharid es. Occasional histiocyte also con
tained these substances. The faintest hace of a staining r eaction was 
graded as +, allCl the most intense r eaction was r ecorded a ++++. (11) 
'With the use of hyaluronidase digestion in specim ens stained with 
colloidal iron, the acid mucopoJysacchal'ide-]Jrc~umably hyaluronic 
acid- was r emoved fronl the ground substance and cytoplasm of some 
of the histiocytes. 

(b) Aldehyde-fu chsin stail!. ~lhis stain was helpful in demonstrat
ing sulfated acid mucopolysaccharides and r elated organic sulfur-con
taining substances in mast cells and elastic tissue. 

~rhe histochemical r eaction s in early ENL lesions did not differ 
appreciably from those described by John soll and H elwig (ll) in normal 
skin except in those ar eas of the dermal ground substance occupied by 
foci of acute and chronic inflammatory cells. N onsulfated hyaluroni
dase-labile acid mucopo]ysaccharides wer e slight or absent in the 
central zOJl e of acute inflammation but wer e present in moderate quan
tities in the peripheral inflammatory zone, around existing leproma
tous tissue, and in areas of r eticulum-collagen genesis. The walls of 
blood vessels situated in the lower corium and subcutaneous tissue did 
not show an appreciably alter ed content of acid mucopolysaccharides. 
In older healing lesions, the acid mucopolysaccharide content of the 
ground substance sho'vved a progressive decr ease when compared to the 
amount in early lesions. . 

(C) Reticulum stain. R eticulum fib er. were incr eased at the pe
riphery of th e acute inflammation, in and around collections of old alld 
mature foamy histiocytes, in the periadnexal zones, and in areas ad
jacent to collagen formation. 'With the aging of the ENL lesion, r eticu
lum fib er s decreased in number and were more or less confin ed in the 
r emaining foci of lepromatous infiltrate. 

(D) Elastic tissue stain. Thin, delicate, short, or curled blu e-black 
to black strands of what appeared to be broken or fragmented fib er s 
of clastic tissue wer e scatter ed throughout the dermis between collagen 
bundles and around granulomata and sweat glands of the earlier 
lesions of ENL. The older lesions, 9 to ] 2 days old, showed fewer 
fragmented fib er s, but ther e was a r elative increase of the normall y 
occurring longer, hroader, and sometim ps branchecl fiber s of ela.stic 
tissue. 

Table 8 summarizes the result~ obtained with various histochemi 
cal staining methods fo r mucopolysaccha.rides and connective ti ssue. 

DISCUSSION 

E arly or new lesions of erythema noclosum leprosum generally 
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TABLE S,- A. comlJa1' isou of the staining 1'car.:t iu11 iJ et ween ewrly mid older les ions of 
e1'y thema nodosu.m lep 1'ostt1n obtainecl wi th v OJriou.s histochem,ical staining technics, 

A mount 0 1' degree of p ositive staining r eaction 

Age of lesion Number 
and of Scant 0 1' W eak Moderate 

s tain used p a ti ents trllces (+ ) (+ +) 
Pen:oclic (l cirl-S chifJ' 1'eactiol! (a IIl OUlI t of Ill'lI tra I poI YllIu('opolysil('rhat'id(' ) 

Early 27 1l.2 I 44..+ I 
Ol.der 26 57.7 :lO .S 

Colloidal i ron stain (anl ount o r mu copolysaccharide) 

Early I 27 I 
Older 26 3,S 30,S 

2fi .9 
53.S 

Illcian blue, } }li 2 .5 (arrroun t of acid lIlucopolysaccharide) 

Early I 27 
Oldcr 26 3,S 30.S 

25.9 
fi3.S 

R eticlllu.m s tain (drg l'ec of r eti cular proli [e ration) 

Early 27 3,7 22.2 
Older 26 34.6 3-1-.6 

(pel' cent) 

Marked 
(+++ to 
+ +++) 

-1--1.4 
1] ..'i 

74.1 
11.;) 

74.1 
11.fi 

7-+.1 
30.8 

F;/astic tissu e and aldehyde-f lf chsin stain (drgl'pe o f plasti c nbcr frag (II enblti on ) 

Early I 27 3.7 I 29 ,6 I 4S.1 I l S.Fi 
Older 26 7.7 61 .. '5 26.9 3.B 

show an acute inflammatory infiltrate I'ich in Jl eutl'ophils and sometim es 
in eosinophil s. Lymphocytes, histiocytes, and plasma cells are present, 
but are mOl'e numerous in the subsiding phase. :Mast cells are al so 
r elatively numerous. The inflammatory r eaction is usually located in 
the lower dermis and adjacent subcutaneous tissue, and in some ill 
stances microabscesses are present. It is difficult to elaborate on the 
changes present in the deeper subcutaneous fat, since most of our 
biopsy specimens had an average depth of 6 to 8 millimeters. In the 
sections examined, however, subcutaneous fat necrosis and foreign 
body giant cells were rarely encounter ed, as would be expected in clas
sical erythema nodosum. Acid-fast bacilli are scarce 01' absent in the 
central areas of acute inflammation. 

The superfi cial dermis is seldom involved, hut \\·hen it is, the deep
seated inflammatory process is usually severe. One lesion 9 to 12 days 
in duration, still showing an acute inflammatioll , exhibited epidermal 
vesiculation and an abscess in the superficial dennis, apparentl y an 
extension of the inflammatory reaction in the lower half of the dermi s. 
Vesiculation, abscess formatioll, and ulceration of ENL lesion s have also 
heen mentioned by other investigators. (1 0. Ig , :!:! , :!!). ~:! ) 

Preexistent lepromatous tissue r eaction in the upper corium allCI 
midcorium has a pericapilla ry and periadn exal di stribution; it is seldom 
diffuse. The histiocytic illfiltrate in these areas is composed of imma-
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~' IG. 3. A ~4 ·hoU1' E1\L les ion illu strnting nn " nll ergi c type" of angiitis. Th e nl sctliar 
II'flll is illfiltrated iJy acute ill(-if1lllll1nt ory ce ll R, nnd cn<loth elinl R\l'c lling ; 11111 cdema of th e 
wall ;Ire prese nt. H Clllatoxy lin and eosin. X 300. AF1P Neg. 6,[ · 1-1007. 

lew. 4. An eft rl y ENLlesion showing a n nrterioliti s with narrowing of. tho lumen . A 
denso infl amma tory infiltrate surround s th e nffec ted vessel. H ema toxy lin a nd eo in. X 1] 5. 
AFTP Neg. 64-1412. 
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Lu)' (' -app('aring ('(' I\ s ihat (In' ,YOllll g!' r thml lhos(' found ill LlI n 10\\, (' 1' 

dermi s and hypo(kl'mi s . Old ancl mat.nl' o hist.iocyt('s showin g tho chln
act('ri~tic foamy apprarance ahouncl in the d('ep('L' portions of lepro
matou s skin. Som e of the "aged" hist iocytes present in the areas of 
acute inflammation show degene rative changes manifested by loss of 
ce ll hOUll(laries 01' fu sion of adjac('nt ce ll s, which Ridl('ye~) calls" SYIIl 

p la snl. " OUI' obs(, l'vatiolls also indi cat(' all a ssociation of d egenerati ve 
changes occurring lwtw('en 111. lep'r,ae and its host ce ll , the foamy macro-
Phao'e Bl'oken-lIl) o' iobi containin o' i'ra o'ment('(1 o r "Tanular form s of 

" : 1'> " . /:) /:) 

acid-fast bacilli a re more often seen within the cytoplasm of olein 
hist iocytes than in th e younger 1I0nfoamy hi stiocytes. 

rl'he p1'esenc(' of old and matU1'e foam y hist iocytes in I'~NL lesiow.; 
in VCl1'ioUH stageH of degelleration, i. e., lipoid d egel1 ('ratioll 01' symplaHtic 
formation, wa H a lso ohserved eadier h~' Stein, e (;) nlitsuc1a, (H) and 
Ridley. ( ~~ ) Stein pointed out that the lepra ce lls in the superfi cial del'
mi ' of erythema 11Oclosum leprosum lesions contain ed scanty lipoid 
material when compared with the cells in the deeper layer. Ridley was 
of the opinion that form ation of symplasm by degenerating foamy c('lb 

PIG. :i. All ll-day-old ENL lesion demonstrating n proliferative vnscu litis. The vascul nt' 
wall is thick, t he lumen is narrowed, and there is perivascular fibrosis. H ematoxylin and 
eosin. X 85. AFIP Neg, 64·1413. 
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and g ranulation of bacilli were both indicative> of agil\g and lessened 
activity, and that the latter chan ge in the bacilli was more closely asso
ciated with the onse t of e l'ythema nodosnm leprosum than with tho 
appearance of symplasm. 

T'he ques tion ar ises as to why the inflammatory r eaction in acute 
ENL originates in the deeper tissues of lepromatous skin and not ill 
the superficial co rium. Stein e V) propospd the idea that the supposedly 
lI ew lepra r eaction les ions were 1lot new at all but an activation of old, 
1l011evident, deeply situated lepromas by a "hyperergic" type of i11-

flammation. .Judging from our observation s, the most probable ex
planation is that most of the histopathologic changes of ENL lesions 
occur ill the lower corium and adjacent hypodermis of inapparentl y 
infiltrated skill of lepromatous patients undergoing a lepra reaction. 
First, olle mu st cOll sid er the appearance of the histiocytic infiltrate ill 
the upper amI lower portions of dermis. Ther e is a preponderance 
of older ancl mature histiocytes, some of which show degenerative 
changes ill t he deep dermis, ill contra st to the scattered younger, 
healthy- lookillg nonfoamy histiocytes present in the superficial dermis. 
Secondly, there appea rs to he a preparation of the deeper t issue, in 
which all allergic type of inflammation may occur, i. e., presence of an 
unusua lly large number of mast cells, degenerative changes in both 
lepra cell s and acid-fast bacilli , and alteration of the histochemical 
environm ent of the ground substance alld connective tiss ue stroma. 

The authors concur ill the findin g of Hollander and Sommers( 8) 
and of Ghosh et al . (6) on the presence of an un expected number of mast 
cell s in lep romatous tissue. Mast cells arc fairly numerous in ea.rly 
lesions of erythema llodosum leprosum, hut the number diminishes ill 
older les ion s. The gradual, hut not complete, disappeara:nce of mast 
ce ll ~ from subsiding -I~NL lesioll s may be attrihutahle to a decr ease in 
vascularity or to the repa ir of tissue. 

'l~he experiments of Ril ey, e:1 ) Ril ey allCI 'Vest, e4 ) vVest, eO) :Mota 
et al., e n) Fawcett, C' i'\ ) and Si r H em y Dale (2) gave cr edence to the 
presence of hi stamine in mast cell s. Ther e is r eason to believe that mast 
cells may playa rol e in the production of er ythema nodosum leprosum, 
on the a ssumption that liberation of histamin e from degranulating 01' 

disintegrating mast cell s incites the changes chara cte ri stic of an aller
gic type of inflammation. The release of hi stamin e from mast c('11 
granul es may be effected hy the action of hormon es C) or by certain 
substances acting as histamine liberators. ('6, 17) Mota and Ishii (16) 
and Mota and c1a S ilva (17) demon strated that when antigen was applied 
to sensitized animal tissues and anaphylaxis induced, there was di,,
ruptioll of tlw mast cell s ano an immediate r elease of histamine. ]n 
this r espect, we can ollly aSSUlllf' that if dl'gell erating lepra bacilli pn'
sellted antigen and acted a s a histamin e liberator, the production of 
lesioll s of erythema nodosum leprosnm would be a combination of an 
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antigen-antibody r espon se and th e e ffects fol low ing liberation of his
tamine. 

Presumptive evideJlCe that acute ENL is of an allergic nature was 
d emonstrated 1n 3 of 15 early lesion s with angiitis, con sisting of a 
severe 1nflammation of the vascular wall and seen as edema of the 
muscle layers, endothelial swelling, and ill filtration of the wall not only 
by neutroph il s but also by eosinoph ils. In most vessels in which eoema 
and endothelial swelling arc th e only f eatures, acid-fa st bacilli can be 
demoll stratecl in the perivascular histiocyti c infiltrate and within swol
len ell;dothelial c('ll s. Melam ed (1:1) m('llti oned that va scular alteration 
in leprosy r eaction was determin ed by the p('netration of the leproma 
into the vascular wa ll , s('tting up a "locus minoris r eRistentiae" in th e 
altered vessel an(1 conv(' rting it illto an alle rgic " shock organ" for the 
bacilla I'y antigens of the leprous granuloma and thei r corresponding 
antibodies circulating ill the blood stream . Likewise, Job et al .,(1Il) in a 
stud y of 36 cases with erythema nodosum leproRum , r eported that 16 
cases (44.4 70 ) had vasculitis and that th e over-a ll hi stologic pictul'l' 
of ENL was that of all all('rgi c inflammatory r eaction in which poly
morphonuclear leucocytes, includin g ('os inophils, infiltrated leproma 
tous . kill. ~rhe r esultant nodule was there fore a composite of an acute 
inflammatory process, ti ssue edema, and vascular proliferation. Othel' 
workers, including 'Vade, ( ~S ) \Volcott, C~) Reiss, el) ~llCl H elwig, C) 
have stressed the importance of vascular changes in the cOl·ium and sub
cutaneou s tissue of gNL leRiolls. Muir, (1 8) however, has a dissenting 
opinion and offer s ~elye 's general adaptation syndrome to explain 
the pathogenes is of erythema noclosum leprosum . 

On the basis of the observation of Dunphy and Uclupa ( :J ) on hea lillg 
of wounds, we may comiid er the interval from 12 to 24 hours in the age 
of the J£NL les ion as a period of " shock" in which, in addit ion to 
cellular autolysiR and phagocytosis and to absorption of debris and 
dead cells, thC'r(' ls incr easecl production and accumulation of tissue 
mucopolysaccha rides in the intercellular wbstance as a step toward s 
fibropla sia of reti culum and collagen in the healing stag'c of ENL. 
f-)ince the superfi cial dennis is only minimally involved in I'~NL lesion s, 
r es idual cicatrization after healing is seldom seen. 

~rhe older lesion s of erythema nodosum leprosum l·C'preSl' ll t a heal 
ing phase in which r eplacementfihro.' is predominates in arcas show
ing the vestige of an acute inAal1Jmation . rrhe interlobular fat septa 
become thickened as a result of the increase of fibrou s conn ective tissue. 
A decrease in the amount of mucopolysaccharidC's occurs in fo ci sho\\'
ing collage n formation . The subs iding stag(' of an ENL lesion call hC' 
compa r('d to the norlllal heal ing of WOllllcl s e ithe r hy prima ry intent iOll 
or by granUlation ti ssuC' formatiOlJ. 'rIle ohse rvatioWoi of lhlll phy an d 
LJdupa e) and of 'Paylor a,JIlI Saulltll'r:,.: ( ~7) clel1Jon strat('(] 111<.' HCCUlllll 
lation of large amounts of metachromic intercellular substall ce, helievC'd 
to be an acid mucopolysaccharide, in the early stage of r epair, which 
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FIG. 6. A 72·houl' ENL les ion showing the density of reticulum fibers ill acutely infla.med 
IPproln a tQlIs ti ssue that i ~ u8unlly scell ill eit rly les ion s of crythcma nodosum lep rosum. Th e 
:ll'eas of reticululll prolifcmt ion sho\\' a p ositiye reaction with PAS, colloid a. l iron, and alcian 
blue stain s, denoti ng the presence of incrcitsed itmounts of lllucopolysaccha rides in tI le tissuc. 
Spi llHu's lllo(lificn tioll of the Snook reticulum stai ll. X 50. AF1P Neg. 6! .. W77. 

reaches a peak at about :5 to 6 days and stads to diminish when the 
first collagen fibrils 01' precursors of collagen appeal'. 'J'oward the end 
of the period of fibroplas ia, the degree of metachromaticity and the 
intensity of the colloidal 11'011 Rtain ]'C'tUl'll to le\'el s Reen in normal 
skin and , ubcutaneous tissue. 

III involuting 1'~N L( lesions, the hlood vessels show either a retUl'll 
to the normal state 01' minimal chl:mges. Only ~when the acute lesion has 
progressed into a chronic one can marked changes he seen in the 
vessels, as represented by a proliferative vasculiti s or obliterative 
enda rteritis 01' endophlebitis with perivascular fibrosis. Thi s find ing, 
in many in stances, is associated with a persistent chronic granulo
matous panniculitis, which Rodriguez e~) called erythema induratum 
lepl'osum. 

Hollander and Sommers, in a study of nonreactive lepromatous 
tissue (S) and other cutaneous granulomas, (9) attributed the paucity I)f 
reticulin proliferation to a deficiency of neutral mucopolYRaccharicles in 
an acid environment that inhibited fibril formation as a precursor to 
fibrosi s. They added further that the slow involution of leprous granu
lomas was ascribable to this f01"m of alteration of the histochemical 
envi ronment. In our study of I~NL, howeve r, ti ssue mucopolysac
charide were pre nt in the affected ti sues, and fibroplasia. was dem-
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}'ra. 7. The black-s taining cells are mast cells in a ll ea rly ENL lesio n. These cell s arc 
known to conta in :l. sulfated fo rm of acid mu copolysaccha rid e. Aldcllycl o-f uclisin stain. X 300. 
AFIP N eg. 64-3047. 

onstrated in healing and older lcsions. P crhaps the occurrence of gNL ' 
lesions in patients with lepra r eaction r ever ses the histochemical prop
erties of the ground substance in lepromatous skin, thus enhancing 
connective tissue fibroplasia and involution of lepromata. 

Mention was made earlier of finding PAS-positive material in 
intracytoplasmic granules of many histiocytes as well as in "lakes" 
of broken-up globi. The origin of this material, which is present in 
lepra cells, can not be ascertained. It is similar to the granular material 
present extracellularly or within the cytoplasm of mast cells and may 
represent phagocytosis of such material. In their extensive study of 
mast cells, vVegelius and Asboe-Hansen (31) commented that macro
phages under certain circumstances have been seen to take up muco
polysaccharide material from the surrounding tissue, such as granules 
of disintegrated mast cells. VVe agree with Ghosh et nl. (G) that lepra 
bacilli contain a mucopolysaccharide that can be demon strated by the 
PAS r eaction. In our study, however, the PAS-positive material in iVI. 
lepra e was seen chiefly in the granular forms and, to a less extent, in 
the fragmented form s, but not in the solid, evenly stained form s. "T iJ 

presume that the mucopolysaccharide content of the leprosy bacillus is 
demonstrable only in its degenerative or un evenly stained form s. 
Bacillary globi and some histiocytic intracytoplasmic granules do not 
take up stains for acid mucopolysaccharides. 

The aldehyde-fuchsin stain was helpful in refuting the argument 
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that mast cell granules ill stead of grallu.lar forms of lepra bacilli r e
acted to the Fite stain. Because of the affinity of this stain for sulfated 
forms of acid mucopolysaccharides, mast cell granules-whether pres
ent intracytoplasmically or extracellularly-·were stained accordingly. 
Acid-fast bacilli were not stained by this method. 

In the course of healing, neutrophils and eosinophils disappear 
from the scene of inflammation, and more chronic inflammatory cells 
such as lymphocytes, plasma cells, and liistiocytes make their appear
ance in the r esolving tissue. No definite explanation can be given of 
the significant number of plasma cells in older ENL lesions, but it is 
construed to be an indication of a possible change that an acute lepra 
reaction has brought about in the physiologic and immunologic make-up 
of an otherwise anergic lepromatous patient. Lepra r eaction probably 
offers the patient's system a chance to eliminate M. leprae through 
ENL and at the same time builds up his r esistance through increased 
production of circulating immune bodies by proliferating plasma cells 
and cells of the r eticuloendothelial system, if antibody production re
sides in these cells. Wolcott (32 ) offered the suggestion that the pres
ence of erythema nodosum leprosum indicated an increasing resistance 
to the disease. 

SUMMAlW 

A study is reported of the histopathology and histochemistry of 
early and regressing lesions of erythema nodosum leprosum observed 
in 27 essentially lepromatous patients confined at the Eversley Childs 
Sanitarium, Cebu, Philippines. 

1. Acute or early ENL lesions showed an inflammatory infiltrate 
rich in granulocytes, which tended to disappear as early as the fourth 
day and were almost absent in the older lesions. The decr ease in the 
number of neutrophils and eosinophils between early and older lesions 
of ENL was accompanied by a corresponding rise in the number of lym
phocytes and plasma cells. Mast cells diminished in number, and histio
cytes increased slightly. 

2. The vascular changes noted in early ENL lesions were those of 
moderate to marked edema of the va cular wall and endothelial swell
ing. There was an angiitis in 15 (55.5 % ) of 27 early lesions; 3 of them 
were of an "allergic" type. In older lesions the vessels usually showed 
either minimal edema and/or endothelial swelling, or a return to the 
normal state, but 5 of the 26 older lesions showed a proliferative 
angiitis or an obliterative endarteritis or endophlebitis associated with 
a chronic histiocytic panniculitis. 

3. Degenerative changes in both M. leprae (granulation and frag
mentation) and histiocytes Ooss of cell boundaries, cellular fusion) 
were demonstrable in most of the early lesions of ENL, and these 
changes were noted particularly in the lower half of the dermis and 
subcutaneous tissue, where an acute inflammatory process was taking 
place. The upper half of the dermis was uninvolved in the inflamma-
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tion, except that it extcnded illtO th e upper corium and epidel'mis, 
apparently when the intensity of the inflammatory r eaction in the deep
er tissues had r eached a certaiu degr ce . A diffu se histiocytic infiltra
tion was absent in the superficial dermis, and the mallY yOWlg 01' 

immature nonfoamy histiocytes present in the upper corium wer e dis
tributed around capillaries and adnexal structmes. 

4. The numerous mast cells founeL jn the early lesio11s sugge ·ted 
their importance in the development of er ythema llOc1osum leprosum. 

5. ~ ( ucopolysaccharides were present in (1~N.L les jons stained with 
various histochemical method s. Acjd mucopolysacchal'ides , e pecially 
in the .early lesions, 'wer e abul1(lant in areas of fibroplas ia. rrhe qm1ll 
tity of acid mucopolysaccharides in the inflam ed areas showed a pro
gressive fall when collagen fiber s appeareeL in the process of healing'. 

6. Clumps of broken-up globi and histocytic intracytop lasmic 
granules stained positively with the periodic acid-Schiff stain. '('hese 
were not digested with dia stase, and therefor e th ey were not glycogen 
but might be a mucopolysaccharide. "Lakes" of globi and granu]C's of 
lepra cells wer e not stained with alc1a n blue or colloidal iron stains, a 
fact ruling out an acid mucopolysaccharide. The granules in the cyto
plasm of orne histiocytes staining positively for PAR may be granulC's 
of phagocytized mast cells. 

7. Proliferation of reticulum fiber s was a prominent f eature in 
early ENL lesions and was associated with a large concentration of 
acid mucopolysaccharides in the ground substance adjacent to the 
areas of acute inflammation. 'rhe amount of acid mucopolysaccharides 
and the number of r eticulum fiber s diminished with the increase of 
fi.brobla stic activity and formation of collagen fib ers, es pecially in thC' 
healing stage of ENL. 

8. Fragmentation of elastic tissue was prominent in early lesions. 
Older lesions showed less fragmented elastic tissue fiber. in r elation to 
the longer , broad er, and branched norrnal-appearingfilwl's. 

RESUMEN 

Se comunica un estudio histopatologico e histoquillli co de la ~ lpsiones telllprallas .y 
I'egl'esivas del eritema nudoso leproso, observadl1s en 27 p acientes csencialmente lepro
matosos, connnados en el Evel'sley Childs Sanitarium, Cebu, Filipinas. 

1. Las lesiones agudas 0 tCll1pranas de E JL mostraron un inflltrado inftamatorio 
rico en g l'anulocitos, el eual ti ende a desaparecer tan pronto como al cuarto dia y era 
casi completamente ausente en via j as lesiones. Lrt di minucion en el numer o de neutro
flI os y eosinotlJos entre las lesiones tempn lllas y a ntiguas del ENL, f ue acompafiado p Ol' 
un con-espondiente aumento en el nlmle l'O de lin focitos y plasmo<' itos. Las celulas 
cebadas di sminuyeron en numer o y los hi stiocitos aumentaron Iigeramente. 

2. Los eambios vasculares observados en las lesiones tempra nas de ENL fueroll 
de moder8ldo a mal'cado edema de la p ared vascul ar, y tum efaccion endotelial. Hubo 
ange:itis en 15 (55.5% ) de las 27 lesiones tempI'anl1 s; 3 de elia s f ueron de tipo "alerg ico." 
En las lesiones a ntigua. los vasos usualmente mostraron 0 un edema minimo o/y 
tumefaccion endotelial , 0 un retorno al estado normal, p ero 5 de las 26 lesiones antiguas 
mostral'on una angeitis prolifera tiva 0 una endarteritis 0 endo fl ebiti s asociada COil ulla 
paniculitis <'l'onica hi stiocitiea. 

3. En la mayoria de las les iones templ'anas de ENL, f ueron delll ostrables eambios 
degenerativos en a mbos M. Zepm e (g ranulaeion y frag mentaeion) e histiocitos (pel'dida 
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(lc los ifllJit(·s (·(·illlal"(·s, r ll ~ il)1J (;l'llIlal" ), ~. cstus ealJlhios f uc l"oll Jl ()t,Ld o~ pUl" ti(' ul a nll cli tc 
en la mitfld infe ri or del denni s :v ri el te,iido SUbl·Utfill l'O, en dond e un prorcso inflalll lt
torlo agudo estaba ocul'l"i C' ndo. La mitad superior del derl1lis no est fl ba illlpli ca.da cn la 
in fl a lilacion , excepto en cl co rium superi or y epidermis, apa rente11l ente cuando la illten
sidad de la reaccion infl ama tol'ia en los tejidos prof undos !lego a cierto g" rfldo. No se 
en<:ontro infiltrac ion di fusa histi ocitic!t en el dermis superficial, y lOti IIUIII('l·OSOS histio
citos inmaduros n o-vaeuolizados prescntcs ell c ] cOl'iu lll superi or , cstaban di strihuidos 
nll'cdedor rl e los capil ar cs y estl'u cturn ~ dr los fl llL' XOS . 

4. Los nUIIIl'I'OSOS llIas tocitos cll ro lltl'ados l'II In ~ IPsioll Ps tl' lI1prnnas sug· iri el·oll su 
illl pol"tfln cia en cl desalToll o del er-itclI lII. nud oso leproso. 

fl. La s lesionrs de E NL colol"fl dn s p Ol' di vc rsos metodos hi stoquillli(·os drmostrfl l"Oll 
In. prcsl' II cia dc muco polisac,l rid os. Los mtH·opolisae,l l"i<ios (lcidos, pnln abundantes 
en las a n 'ns dc fibroplas ia, es pc(' iallll cntc (' II las ll's ioncs tl' lllpralias. La enntida.d de 
IllU copoli -;ac,lridos ncidos cn las a reas infla madlls, II1 0stra l"on una cl1id a pl'Og l"csil' a cU:lndo 
las fi b!':ls colagenas apar ecirl'on cn el P I"Occ!-;o de r icatl"izaeion. 

6. AClllllulos de n-lobos r oto;; y gd .llulos hi sti oe iti cos intru (·itoplasillati <:os :';C' colo
l'l'II. I"OIl positiva mcllte con la colora ci6n de fl ci.do p eriodi (·o-S<:hift'. E stos 11 0 f ucr oll 
digc l"id os con III. dias ta~n , Y p Ol' 10 tanto 11 0 eran de g li cogl'no, PCI'O pueden sc r un 
mueop olisaca rido. Lo:> " lagos" de globos y los g l"anul oes de las celul as lcprosas no se 
(·olo1'ea r on con fl lcian blue 0 hi crro eoloida l, hetho que descnrta. un mu to polisaca.rido 
ncido. Los gnl nul os r n r l citoplasma dc nlg unos histi ocitos que se (·olol'cl1 ron positiva
mente con el PAS, pnedcll SC I' gnl l1ul os 0 mas toc itos f agocitados. 

7. La pl'oli ft 'rac ion de c(' lulas reticularcs f ucl'on unfl imflg"ell j)rolll incnte Cll las 
lesion('s tcmpra nflS de J<;\,L y ('staba asociada. a la g l'an conccntl'acion de acido. muco
p olisaca ridos en In subst/lIH' ia f unda lli enta l adyace nte a las {\I·cas dc illflHlnaeion aguda . 
La cantidad de mucopo li ~a(,{Ll' id os 8,cidos y el nlllll ero de fibrl1s r eti cul ares, di sminuycron 
eon el aum ento de Ia. act ividad fibrobl as tica y ]a fo rmacion dc fl bras colagl'l1fl s, cspecial
lllcntc en los e~tfl di os de <:ul'acion del E XL . 

8. La f r agllientacion <del tej ido l'lasti co f ue pl'ominente en la s lcsiones tempmnas. 
Las lesiones mas antiguas mOtitrar on menor f ragmentacion de las fib ras del tejido 
l'last ico en relacion con la s fi brflS de fl p a riencia. normal, que 50 11 JIIas largns, mas an cbas 
y raillifi cadas. 

R E ; L' ;\I E 

On l"tlppol"te ici Ull(' etud e sur l'hi stopathologie et Slll' I'his tochillli e dcs les ions 
[l' el"y th clll e nou ex lepl'eux, 'precoces Oll en voil' dc r egression , tell l's qu>C'll l's ont ete ob
se rvees rhcz 27 malades net tenwnt leprOlllatl'll X isoles a I'Ev (' rs l e ~· Child~ Sanit arium, 
Cebu, dflns les Philippincs. 

1. Les les ioll s a ig iirs ou precoces d'.Kl\L on t montre un infiltrat inflanllll ll toirc ri che 
en g ranulocytes, qui a. eu tendance a disp a raltre auss i precocement que Ie qua.tri eme jour 
ct qui etait presque absent dans les lesions plus agees. La diminuti on du Ilombre de neu
tropbil es et d'eos inophiles a u COUl'S elu pfl ssage du stade Pl'eCOee Vl'l'S Ie stnde tardif drs 
lesions d'ENL a ete accom pag nee p al' un e n.ugmenta tion l'ol'respondante du nombre de 
lymphocytcs et de plasmocytes. Les masto('y tcs ont rlilllinue en nombrl', ct les histio
cytes ont legerclllent augmente. 

2. L es changemen ts vascul a ires notes da ns lcs lesions P l'ecoC'l'S d' E':\L ont Me COlE 

d'un oedcme d'intensite moderee a ma.rquee dans les p ar ois vasculairl's a insi qu 'un gonfle
l\I ent de l 'cndothClium . Une angeite a ete notee dn.ns 15 (55.5%) drs 27 lesions precoces; 
dans 3 de ces cas I'angeite etait du type "all erg iqne." Da ns lcs lesions plus agr ees, les 
\"ai ssenux ont generalement montre so it un legel' oecl c lIl e, soit un gonfl ement endoth elial , 
on bien ces deux lesions It la fo is. ])a ns d'autres cas on a note lIll rdour tt l'eta t normal, 
ma is 5 dcs 26 lesions ta rdives toutefois ont montre soit 11l1C an geite proli ferative, soit 
11 ne end arteritr ohl i tera II t(', so it nn e rnrl oph lehi tc flssor ier :1V('[' 1llH' p ll n n i('111 i tc ('hroniqu c 
i'l h is ti ocytcs. 

3. Dans III plupm·t dcs les ions p r eroccs d'E N'L, dC's chnng"l' lIH'lIts de ty pe degenera
t iP ont pu Ctrl' dCllI ontres It. la f ois dnn s M. 11'}Jme, sous f orm e dc g ranulati on ct de f rag
lll cntati on, et da ns Ics hi. ti ocytcs, sous fo rm e dc p ertc dcs limites celluJ"a il'c et de f usion 
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de cellulcs. cs rhu IIgt' llJ CII ts etl! ien t lIotes pllrti (· I.i1 ierPlJlPII t dans la IlJoi tie ill Ceri eul'e du 
dCl.'me ct dalls Ic tissu ROus-cutane, lorsqu'ull processus infi lllllill ato irc aig ii etait present. 
La moitie supericure d,u dcnne lI 'etait pas affectee pal' l'i nflammation, sinon que cell e
ci pouvait s'etendre dans Ie chorion superieur et dans l'epidel'lIl c, appal'cmment lorsque 
l'intensite de la reaction inilammatoil'e dans les t issus plus profonds avait a tteint un 
rel'tain degre. Le den Tlc supel'fi cicl n'a pas montre d'infiltl'ation histiocytique diffuse. 
Les nombreux hi stiocytcs jeuncs ou bien non spumeux et non encore arrives a maturation 
qui etaient p re cnts dans lc chori on superi eur etaicnt distribues autour des rapi ll a ires et 
des . tructurcs annexes. 

4. Le nombrcux mastocytes tl'ouves dalls Ic. les ions p l'ec'occs suggc rcnt quc ces 
cellulcs sont importantes dans Ie developpemcnt de l'erythelllP nOUCllX lepreux. 

5. Dcs mu copol,ysaeeharides ont ete mis cn evidcncc dans lcs le.' iolls d'ENL IOl'sque 
celles-r i. aVllicnt ete colol'ecs pnr diverRes methodes histochillliqucs. Les IIlllcopolysac
chari des acides etaicnt abonda nts dans lcs zoncs avec fibl'op lasie, partieulicrell lcnt au 

• niveau des lesions precoces. Dan Ics regions enflammecs, la qunntite de mucopoly
saccbarides acidcs a pl'ogl'essivement diminue au CO UI'S de la cicatl'i satio ll 10J'sque des fib res 
collagenes sont appal'Ucs. 

6. Avec Ie colorant pel'iode de Schiff on a pu ('0101'('1' des Ilgglomerats de globi 
fragmentes et des granules histiocytaires intl'tlcytoplas lIliqu('s. Ceux-ci n'etai ent pas 
digeres par la diastase. Ils n'etaient de. lors pas constitues de glycogene, mais pouvaient 
consister de mucopolysaccharide. Des "lacs" constitues de globi et de g ranules pl'ovenant 
des celIules lepreuses n'ont pu etrc co]o1'es avec du bleu alcicn ou des colorants a base de 
fer colloidal, cc que mct hoI'S de cause un mucopoly. acchal'ide. Les granul es qui pou
vaient etre colol'es positivcment avcc Ie PAS dans lc cytopJasmc de quelques uns des 
bistiocytes pouvaient etre des gl'anules proven ant de mastocytes phagocytes. 

7. La proliferation des fibres reticulai res a cOllStitue une caractel'istique remarqua
ble des lesions precoces d'ENL. Cette proliferation etait associee a une g rande concen
tI'ation de mucopolysaccbarides acides et le nombre de fibres reticulaires dimiuue lorsque 
l'activite fibroblastique et la formation de fibres collagenes a augmente, surtout lors d,u 
s tade de cicatrisation de l'ENL. 

8. La f rag mentation du tissu elast ique a ete extremement nette dans les lesions 
precoces. Les lesions plus agees ont revele moins de fibres tissulai res elastiques frag
meutees pal' rapport aux fibres d'a pparenee normale, p lus longues, plus larges et avec 
bif urcations. 

Aclmowledgment.- The authors are grateful to Dr. Antonio C. Jovellanos, Chief of 
the Eversley Childs Sanitarium, Cehu , Philippines, for hi s cooperation and fo r arrang
ing pcrmission to carry out this study on patients under treatment in thi s hospital of 
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