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that patients and governments faced with 
the problem of endemic leprosy can benefit 
from their use. 

Short-term trials should be considered as 
screening devices rather than true tests of 
the effectiveness of a new antileprosy drug. 
The latter can be determined only by ex
tended trial including the observation of 
numerous patients over a period of several 
years. 

Leonard Wood Memorial 
Cebu Skin Clinic 
Cebu City, Cebu, Philippines 

If a final lesson, derived from the experi
ences cited above, may be added, it is that 
one cannot "extrapolate" the clinical and 
laboratory findin gs of lepromatous eases 
observed for a few months only, or data 
obtained from experimental models using 
short-lived animals, to the long and varia
ble course measured in decades through 
which this type of leprosy passcs to the end 
of the infection. 

- JOSE N. RODlUGUEZ, M.D., M.P.H. 

Leprosy and the Concept of Granuloma 

Indiscriminate use of the word granulo
ma in writings about leprosy, when the 
histopathologic discrimination between tu
berculoid and lepromatous leprosy is based 
on the concept of granuloma, suggests fre
quent lack of awareness of the significance 
of the leprosy model to the concept. 

The term granuloma is an imprecise des
ignation (e.g., cholesterol granuloma, rheu
matic granuloma, granuloma venereum, 
granulomatosis infantiseptica, beryllium 
granuloma, eosinophilic granuloma, lethal 
granuloma, etc.) originally derived from 
gross morphology and descriptive of a 
"small nodule tumor." Virchow originally 
defined it as a tumor or neoplasm made up 
of granulation tissue. Its use has, however, 
largely been reserved for the designation of 
proliferative inflammatory processes as con
trasted with exudative, or pyogenic inflam
mation, though some confusion continues 
with the concept of reparative, prolifer
ative "granulation ti ssue." The term granu
loma is accepted by common usage, not 
because the nodule is necessarily like gran
ulation tissue either grossly or microscopi
cally, but rather because of the occurrence 
of a nodule or granule. These nodules de
velop as an inflammatory response to path
ogens which have characteristics that stim
ulate a predominantly chronic, macro
phage (histiocyte) response. This classical
ly, as in tuberculosis and sarcoidosis, results 
in the formation of a more or less specific, 

tubercle-like structure, the granuloma. Mor
phologically it consists of macrophages 
turned epithelioid and accumulated in 
small, nodular entities (which may, howev
er, conglomerate ) surrounded by varying 
quantities of lymphocytes and often incor
porating multinucleated giant cells, usually 
of the Langhans variety. Caseation may 
occur but neither caseation nor giant cells 
are essential to the concept of granuloma.. 
Vascularity may, as in the luetic gumma, or 
may not, as in the tubercle of tuberculosis, 
be a feature. 

The concept of granuloma is related to 
that of the epithelioid cell, and both have 
long been regarded as responses to some 
common or related substance or substances 
possessed or induced by the pathogenic 
agents concerned in their genesis. The tu
bercle bacillus, as well as other pathogens, 
has repeatedly been fractionated and the 
tissue response to its various fractions 
studied. Sabin and associates1 noted tuber
culoid reaction in experimental animals 
which had received a total of 192 mgm. of 
the fatty acid derived from tuberculophos
phatide and Rich2 commented that it 

. would take 19 gm. of tubercle bacilli to 

1 S ABI N, Jo' . R. , D OAN, C. A. and F O RK NER, C . E. 
Sludies on lubercul osis. J. Exper. Med . S2 (1930) 
Suppl ement no. 3. 

2 RICH, A.R. The Path ogenesis of ' T u berwlosis. 
Oxford : Blackwell Scientific Publi calion s, 2nd ed ., 
1951. pp. 3·27. 
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yield that amount of the fatty acid. Rich 
noted further that a single tu berele bacillus 
can cause giant cell formation and sevcral 
hacilli will cause the formation of a tubcr
cleo The intact tuberclc bacillus possesscs 
far greater power of evoking characteristic 
inAammatory response than that which has 
been shown to be possessed by any or all of 
the tuberculolipids. H.efvem~ in an extend
ed study concluded that phospholipids arc 
responsible for the genesis of epithelioid 
cells and granuloma formation. He postu
lated that such phospholipids could bc de
rived from the pathogen , from ti ssue brcak
down, or from antibody rcaction with path
ogen antigens. Luric4 and others have 
notcd that the transformation of mac
rophages into epithelioid cells is constant
ly associated with the retardation of growth 
or the destruction of bacilli. He also noted 
that the greater the res istance of experi
mental animals to the pathogen, the more 
rapid is the transformation of maerophages 
into epithelioid cell s. He concluded, howev
er, that, "It is not that the epithelioid cells 
des troy the bacillus but rather that the 
transform ation of the mononuclear ph ago
cytes into epithelioid cells results from the 
disintegration of bacilli or their products." 

Leprosy provides a unique model for the 
study of these problems as related to the 
infectious granulomata. Its immunopatho
logic spectrum encompasses classical epithe
lioid cell granuloma formation in tubercu
loid leprosy and complete absence of gran
uloma and epithelioid cells in active les ions 
of lepromatous leprosy, with a broad, inter
connecting spectrum of intermixed inAam
matolT manifestations in intermediate ( di
morphous, borderline) disease. The same 
bacillus, and presumably similar break
down products, are involved in evoking this 
entire reactional spectrum of inAammatory 
response. Phospholipids are found in lep
romatous tissues, as well as other b acillary 
breakdown products, but in lepromatous 
disease there is no true epithelioid cell 
transformation and no structural granuloma 

:\ R EFVD I . O . T hc pa thogcncs is o f Bocck's discasc 
(sa rcoid). Ac ta Mcd . Sca ndin avian StiPp!' ( I !l :j~ ) 

!j· 14(;. 
4 L URI E , ~r.D .. Resistance to Tuberculosis. Ca m· 

hridgc, M ass., Harvard l 'nivc rsity Prcss, 19(;-1, pp. 
4-2CJ. 

formation . Additionally, though there ap
pears to be no defi ciency in pathog('n phago
cytosis, there is striking failurc to destroy 
the engulfed baci lli . Morphologic;.llly the 
immunopathologic scale from lepromatous 
through intermediate to tuberculoid lepro
sy demonstrates the val idity of the asser
tion that the transform ation of mae
rophages into epithelioid cells is constant
ly assoc iated with degradation and destruc
tion of bac illi . This samc progress ion sug
ges ts that epithe lioid cells do dcstroy bac il 
li and that the cpithelioid tran sformation is 
a morphologic reflection of enh anced in 
traecllular activity which is manifest in 
hyperpl as ia and hypertrophy of intrace llu 
lar organelles. The electron microscopic 
contrasts betwcen lepra cells of leproma
tOllS and epithclioid cells of tuberculoid 
leprosy notcd by Nishiura!\ support this 
concept. The increased density, opacity 
and eos inophi lic stainin g of cytoplasm 
which is characteri st ic of epithelioid cells is 
a rcAection of these intracellular changes 
and is apparentl y not due to intracellular 
accumulation o'f bacillary or other break
down products, or even of epithelioid stim
ulating phospholipids. Several- histochem
ical studies, including those of Davison and 
associatcsr; and Harada 7 indicate that in 
leprosy the accumulation of pathogen lipids: 
occurs .in lepromatous and not in tubercu
loid ce lls and such accumulation seems to 
be evidence of slowcd , ineffectiw' or in
complete enzymatic digestion of bacillary 
lipids. 

To speak of the macrophage accumula
tion s of lepromatous leprosy and of tuber
culoid leprosy indiscrimin antly as granulo
mas is to ignore both the morphologic and 
immunologic characteristics of granuloma 
to which the leprosy model points. Indeed, 
it was against the background of these 
differences in morphologic expression as 

!\ :"i ISII IURA . M . Thc clectron microscopic basis of 

th c pathology of leprosy. Intcrn at. J. Le p rosy 28 
(19f>0) 357 -4()O. 

G D AV ISON. : \ . R ., Koo t.J , R . and \\' A Ii'>IVR IC IIT . 

J. C lass ili cation of leprosy. ll . T he \'a luc of fa t 
staini ng in class ifica tion . Int crnal. J. Lcprosy 28 
(19(;0) 121;-1 !l2. 

7 H ARAn", K . T hc m odc of form a t ion o f lepra 
cclls. l.a I.('pro 25 ( 1%6) 21-27 . 
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correlatcd with immunologic behavior that 
Wade,s many ycars ago, sketched the con
b'asting histopathologic charactcrizations of 
the polar form s of leprosy in terms of 
"tuberculoid" and "lepromatous." Use of the 
term granuloma for the usual morphologic 
lesion of tuberculosis is consistent, for the 
human tuberculosis model does not present 
the dichotic problem posed by the contrasts 
of lepromatous and tuberculoid leprosy. 
Some imlllunopathologie implications of 
these differences between tuberculcsis and 
leprosy wcre noted in a previous editorial 
diseussion.n Occasionally, when under con
ditions of severe immunologic debilitation 
cellular immunity in the tuberculosis pa
t~ent is eliminated, the tubercle bacilli pro
Met'ate apace. The macrophages then are 
packed with bacilli and appear less like 
epithelioid cclls and tubercles are poorly, if 
at all , c!.eveloped. The morphology is so 
akin to that seen in lepromatous leprosy 
that it has recently been suggested that it is 
appropriate to term this response "leproma
toid tuberculosis."lo In the lepromatous lep
rosy model and in "lepromatoid tubercu
losis" there is then, no granuloma but only 
unstructured accumulations of ineffective 
macrophages containing engulfed path
ogens and degradation debris. The nature 
of this debris will , of course, differ with 
the p athogen and the macrophages may, 
or may not, show varying degrees of foami
ness. 

The tuberculoid granuloma is a true 
granuloma, as is the cellular response found 
in much intermediate (borderline, dimor
phous) leprosy, both morphologically and 
~munologieally. These contrast distinctly 
WIth the masses of vacuolated, bacilli and 
debris laden macrophages seen in leproma
tous leprosy. It would seem more discrimi
nating to refer to these masses as "nodules" 
rather than as granulomas. This will, ac
cordingly, be the editorial practice of this 
JOURNAL. There is good historical precedent 

S ' VADE, H . "V. T llhe rculo id ch a nges in leprosy. 
J. ~he pathology of tllberCilloid lep rosy in South 
Afnca. Intern al. J. Leprosy 2 (1934) 7·38 . 

n SKI NSNES, O . K . First infection le prosy. Inte rn at. 
J. Leprosy 37 (1969). (Editoria l). 

10 SKINSNES, ?'. K . Compara li ve pathogenes is o f 
the m ycobac ten oslS. Ann . New York Acad Sci. 1 S4 
(1968) 19·3 1. . 

for such practicc since lepromatolls I l'p ros ~ ' 
was long designated as "nodular leprosy." 

If it be accepted that there arc essential 
morphologic and immunologic differences 
bet'vveen the nodules of lepromatous lepro
sy and the granulomas of tuberculoid lepro
sy, then leprosy stands as a relatiw']v 
unique, single-pathogen model for the eOI1~
parative stlidy of granuloma formation . Ei
ther end of the leprosy spectru m sern's as 
an automatic control for th e other. 

Since the same pathogen el icits both po
lar manifes tations in leprosy, the possib ilit~ · 
exists that, if some chemi cal entitv is rc
sponsible for epithelioid con versi~n and 
granuloma formation , the two differing po
lar macrophage rcactions rcsult in baei ll an' 
degradation to or through the respons ibl ~ 
chemical entity in tubcrculoid disease and 
failure to achieve similar deO'radation in r--

lepromatous disease. Sin ce phospholipids 
are demonstrablc in lepromatous lesions 
this possibility seems unlikely, though it is 
not excluded by specific evidcnec. Alterna
tively, it is possible that the failure in 
epithelioid conversion and tubercle forma
tion is part of the manifestation of the 
immunologic or cell enzyme defect that is 
responsible for this form of ineffi cient rc
sponse. In other words, the failurc of phos
pholipid to stimulate epithel ioicl eonn'rs ion 
and granuloma formation in lepromatous 
leprosy may help to defin e the nature of 
the macrophage defect which is a 
manifestation of immunologic defect. Ht'
calling the greater effectiveness of the tu 
bercle bacillus, as compared to its chemical 
fractions , in eliciting thcse cellular rcspon
ses, the leprosy defect is the more strikin« 
by virtue of its manifestation in th e pre;~ 
ence of masses of bacilli. 

In pointing up thc immunologic dichoto
my of leprosy, Lowell noted that humoral 
antibodies to a variety of related antigcns 
are demonstrable in lepromatous lcpros\' 
and not, or with difficulty, in tuberculoid . 
Further, erythema nodosum leproslllll 

1l LOW E, .J. T he leprosy bac ilill s ~ nd Ih l' hllsi 
reaclion to il. I n Experi m ell ia l T llil(! I'C ul osis. C . F. 
W. ' ","olslenholme &: M . P . Ca meroll . Fek C IB.\ 
Foundation Symposi um , J. &: .\ . C h llrchill . Lid .. 
Londoll , 1955, pp. 3H·354. 
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( ENL ) carries the morphologic charadcr
istics of immediate type (anaphylactoid ) 
hyperscnsitivity whereas tuberculoid reac
tion is characterized by morphologic chan
ges usually associated with delayed type 
(cellular ) hypersensitivity. In the latter the 
granulomatous expression is often en
hanced. Apparently granuloma form ation 
in leprosy is not associated with humoral 
antigen-antibody reactions but is related to 
the mechanisms of cellular immunity and 
hypersensitivity, and is associated with mac-

rophage ability to degrade and eliminate 
the pathogcn. 

The leprosy model, therefore, presents a 
need for a more precise characterization of 
granuloma and use of this designation, and 
suggests that this can be achieved in cOlTel
ative morphologic and immunologic terms. 
Indeed, in this desideratum lies its recom
mendation as a uniquely contributive mod
el for further significant contributions to an 
understanding of granuloma. 

-0. K. SKINSNES 


