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Summary A large number of plasma cells were identified b y  d irect immunoperoxi
dase stain ing in  caseous nerve abscesses of a l l  14 borderl ine, borderl i ne 
tuberculoid and polar tuberculoid leprosy patients .  The specifici ty of the secreted 
ant ibody appeared to be di rected against  mycobacterial an tigenic determinants .  
This h i therto unreported observat ion st resses the role of local humoral immune 
mechanisms i n  the pathogenesis of the t uberculoid form of leprosy . 

Caseous nerve abscesses in  earlier reports i were mainly associated with the 
resistant tuberculoid form of leprosy, or primary neurit is ;  both groups being 
classically associated with active epithelioid cel l granulomas surrounded by a cuff 
of lymphocytes and a marked absence of acid-fast baci l l i .  In such a state, hU!TIoral 
immunity was understood to play an i nsignificant role in  the ki l l ing or  expression 
of DTH reactions to Mycobacterium leprae, a bel ief having many adherents even 
today. 

Since 1 980, caseous nerve abscesses were observed by us in  14 leprosy patients 
exhibit ing polar tuberculoid, borderl ine tuberculoid,  or  borderl ine form of the 
disease but with no c l in ical signs of lepra reactions .  We report here on the general 
morphology and inflammatory cell pattern in  caseated nerve abscesses, stressing 
particularly our consistent observation of a large num ber of plasma cel ls  in  al l  of 
the 14 patients exhibit ing caseous nerve abscesses .  

Methods 

The treatment status of the 1 4  patients  varied from untreated to a duration of 6 
years .  The nerves from which the biopsies were obtained i ncluded 6 ulnar nerves, 
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2 index branches of the radial cutaneous  nerves,  2 greater auricular and median 
nerves and I each of sural and intercostal nerves . 

The biopsies were obtained during surgery for treatment and evacuation of  
abscess(es) .  A fine  wedge-shaped biopsy was  taken from the wall of the abscess 
before evacuation, fixed in  Formol-Zenker and processed routinely for l ight 
microscopy . The sections were stained by the routine Trichrome Fite-Farraco 
(TRI FF) and Fite methods, the latter being imperative for visualization of 
acid-fast baci l l i .  

The presence of plasma cel ls  was  demonstrated by direct application of  
anti-human IgG or IgM ( I : 20)  conj ugated to peroxidase (DAKOPATTS) .  The 
reaction was developed using 3 , 3 'diaminobenzidene tetrahydrochloride 
(SIGMA), with Harris' haematoxylin as a counter stain .  

Attempts t o  demonstrate mycobacterial sub-cel lu lar antigen fractions were 
made using anti-BeG ( I  : 50, DAKOPATTS) in the peroxidase-anti peroxidase 
(PAP) system . 2  

A portion of the  biopsy from 3 BT patients was  teased and chopped . Both 
tissues as well as extracted cel l s  were cul tured in M EM for a period of 48 hr .  The 
supernatants were col lected and used for running against standard human 
immunoglobul in preparation ( IgG + IgM + IgA, WHO) in a standard con
t inuous buffer SDS-PAGE (concentration of separating gel 1 0%) to assure the 
presence of secreted antibody . 

The supernatants were also applied in  the troughs in  a standard immunoelec
trophoretic assay and run against  homogenized nerve extracts of two normal 
Swiss white mouse sciatic nerves or M. leprae sonicates placed in  the wel l s .  

Observations 

The abscesses were observed chiefly in the major nerve trunks but  they also 
occurred i n  cutaneous nerves, lying within the nerve itself or breaking through the 
epineurium to form a collar-stud extension .  The abscesses were visualized as a 
series of one or more nodular swell ings i n  the nerve which on longitudinal 
epineurotomy were seen general ly to l ie in  a l inear fashion along one or two nerve 
fascicles . 

A typical histological picture of the abscess wal l  is demonstrated in  Figures I 
and 2 .  The lesions were generally restricted to one or two funicles that were 
grossly enlarged and showed dense deposits of col lagen in the interfunicular 
region, i n  the perineuri um and i n  the sub-perineurial endoneurial area . Except for 
the thickened perineurium, there was total destruction of the normal structure of 
the funicle . 

The centre of the amorphous caseous  mass consisted largely of degenerating 
pyknotic n uclei without a defined cel l  wal l .  Just immediate to the caseous materia l  
was a layer of large mononuclear cel ls  of the epitheliod variety often fusing to 
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Figure 1 .  T .S .  o f  greater auricular nerve of B T  patient showing central necrotic mass ( N )  surrounded 
by a dense col lar of inflammatory cells ( I )  ( x  372) .  
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Figure 2. T.S .  of greater auricular nerve of the same BT patient .  A magnified view of inflammatory 
cell col lar demonstrating abundance of plasma cell s  ( -» . These were identified by localizatio n  of 
peroxidase conj ugated ant i -human IgGjM . Counter stain H arris haematoxyl in  ( x  948). 

form giant cel ls .  These cells seemed positive for collagenase activity. The inner 
wall of this i ntermediate layer appeared synonymous with the outer wall  of the 
caseous mass and showed the transit ion of cells from the normal to the 
degenerated state . 

Towards the wall of the caseous funicle, these cell s  were joined by a large 
number of plasma cells ,  mainly i n  clusters, generally restricted to the cel lular layer 
but sometimes within the necrotic mass. The plasma cells extended as far as the 
perineurial cell layers in association with epitheliod cells and moderate n umbers 
of lymphocytes . This sub-perineurial  zone also displayed enhanced vascularity 
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and it was possible to observe migrat ion of plasma cel l s  and very occasional ly 
polymorphonuclear cel l s  through these blood vesse ls .  Very few P M N s  if any,  
were noted in the cel lu lar  layers .  The perineurium was thickened and showed the 
presence of active perineurial  cel l s .  It was interrupted at places by epithel iod cel ls ,  
plasma cel l s  and moderate numbers of lymphocytes . No acid-fast baci l l i  could be 
demonstrated withirl or around the caseous mass .  

The repeated presence of plasma cel l s  was confi rmed by their  typical 
morphology during routine staining and by di rect applicat ion of H RP conj ugated 
ant i -human I gG or IgM (Figure 2). Dense Ig staining was obtained intracel l u larly 
in  and around the caseous mass . The plasma cel l s  around the caseous mass were 
seen to secrete predominantly I gG and. IgM . However, the caseous mass i tsel f  
stained on ly  for IgM , a feature consistent wi th  caseous lymph nodes in  
tuberculosis ( Ridley, personal  communication) .  

Precipit ing l ines were consistently observed when these supernatants were run 
against  sonicated M. leprae i n  an  immunoelectrophoretic system. No  reaction 
was noted against homogenized mouse sciatic nerve . This feature  correla ted with 
the finding of granular  antigen deposit within epithel iod-l ike cel ls  in  the 
subperineurial zone i n  these nerves as detected by ant i - BCG ant ibody via the PAP 
system . Therefore despite the striking absence of detectable integra l acid-fast 
baci l l i  i n  these biopsies, the locally synthesized ant ibody appeared to be directed 
against bacteria l  antigens .  

Discussion 

The singular feature h i therto unreported is the repeated presence of a large 
number of Ig secreting plasma cel l s  in the caseous necrotic mass .  Such a lesion is  
not,  as  previously thought,  restricted to polar tuberculoid leprosy, and can occur,  
as  shown here i n  the borderline groups of pat ients also with no cl in ical symptoms 
of lepra reactions .  The inflammatory cel l  pattern is  not  of the classical CMI  
granuloma, i s  more compatible with a borderl ine type of response and  unl ike the 
l iquefied abscesses of  ENL les ions is  devoid of PMN's  as wel l  as  acid fast baci l l i . 3  
The formation of such a lesion probably has i t s  basis i n  a critical proportion of 
antigen, antibody and CM I .4 

The specificity of these antibodies secreted i n  the caseous mass, l i ke those 
synthesized i n  M. /eprae infected skins , 5  are d i rected against  bacterial deter
minants .  Whether these antigens have been l iberated because of an  init ia l  
cel l -mediated immune reaction remains speculative but there i s  some evidence to 
state that plasma cel l s  could predispose to caseous necrosis ,  s ince in two patients, 
these cells were noted in l arge numbers in the precaseous stage . 

We postulate on the basis of  observations made i n  cutaneous leishmaniasis ,  
that caseous necrosis may be associated with the ki l l ing (or clearance) of M. 

leprae at  l ocalized sites. Leishmania amastigotes were seen to be most rapidly 
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el iminated by  focal necrosis as opposed to compact granulomatous formations 
that paradoxically enhanced bacterial growth . 6  

In summation this  report underlines the s trong associat ion between local 
humoral immune mechanisms and the paucibaci l lary form of leprosy . 
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