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A�stra�t

�ontext:�Mast�cells�have�a�multifunctional�capacity.�Their�role�in�
immunity�is�well�known.�Mast�cells�act�as�local�immune�modulators�
with�a�capacity�to�co-ordinate�between�pro�and�anti-inflammatory�
response.� Leprosy� is� classified� on� the� basis� of� immune� status� of�
patients.�Mast�cells�in�leprosy�have�been�e�amined�in�recent�past�and�
are�being�e�amined�as� a�basis� for� future� studies.� Staining�of�mast�
cells�by�Toluidine�blue�is�well�documented.�Use�of�Fite�Faraco�s�stain�
can�have�an�additional�advantage�of�staining�bacilli�and�mast�cells.

Aims:����To�study�average�number�of�Mast�cells�in�various�types�
of�leprosy.�2.�To�study�distribution�of�mast�cells�with�reference�to�
Acid�Fast�Bacilli.

�ethods� and� �aterial:� Study� included� 65� skin� biopsies� of�
histopathologically� diagnosed� cases� of� leprosy.� Sections� were�
stained� by� Fite� Faraco�s� stain,� viewed� under� 400�� and�mast� cells�
were�counted�per�mm�s�uare.�Their�distribution�in�various�types�of�
leprosy�was�recorded.

�esults:� Among� the� patients� studied� the� males� outnumbered�
females� by� a� ratio� of� 1.6� :� 1.� Significantly�higher�Mean�Mast�Cell�
Density� (27.94)� was� obtained� in� Polar� Tuberculoid� leprosy� (TT),�
lowest�was� found� in� Polar� Lepromatous� leprosy� (LL).�Ma�imum�
numbers� of� mast� cells� were� distributed� around� granulomas� and�
glands.� �owever,� finding� both� mast� cells� and� bacilli� in� same�
structure�was�not�a�constant�finding.

�onclusions:�The�higher�mast�cell�density�in�the�immunologically�
strong�group�of�patients�is�evidence�of�the�role�of�mast�cells�in�the�
activated�immune�response�to�M.�leprae�infections.

Ke��ords:� Leprosy�� Ridley-�opling� Classification�� Mast� Cells��
Fite�Faraco�s�Stain��Mean�Mast�Cell�Density��Immunity.
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Introd��tion

Mast� cells� are� dynamic� cells� and� they� play� an�
important� role� in� in��ammatory� allergic� reactions�
and�diverse�pathological�processes��1�.�

These�cells�are�found�all�levels�of�skin�including�
dermo-epidermal� junction,� dermis,� around�
blood� vessels,� nerves,� appendages� and� also� in�
subcutaneous�tissue��2�.�

They� are� involved� in� various� immune�
in��ammatory� responses� by� producing� a� number�
of� in��ammatory� mediators.� These� mediators� act�
on� various� sites� like� vasculature,� smooth�muscle,�
connective� tissue,� mucous� glands� and� other�
in��ammatory� cells.� �ence,� by� virtue� of� these�
mediators�they�help�in�immunity����.

In� leprosy,� the� bacillus� triggers� the� disease.�
The� other� major� part� is� played� by� host� cellular�
immune� response� level� to� M.� leprae,� which�
determines� the� pattern� of� disease.� The� cellular�
immune� response� gives� rise� to� a� spectrum� of�
clinical� and� histopathological� features.� At� one�
end� there� is� lepromatous� leprosy� where� there� is�
failure�of�cellular�immunity.�At�the�other�end�is�the�
tuberculoid� leprosy,�where� there� is�good� immune�
response��4�.

�owever,� mast� cells� have� not� received� much�
attention� in� leprosy.� There� are� various� evidences�
which� link� them� to� development� of� delayed�
hypersensitivity�reactions,�raise�the�possibility�that�
they�are�of�importance�in�leprosy�lesions.�There�are�
con��icting�reports�of�number�of�mast�cells�in�either�
poles�of�leprosy��1-��.

Materials�and�Methods�

A�study�of�mast�cell�number�and�distribution�by�
Fite�Faraco�s�staining�in�biopsy�specimens�of�leprosy�
was�conducted�in�the�Department�of�Pathology,�S.�
Nijalingappa�Medical�College�and��SK��ospital���
Research�centre,�Bagalkot�during�the�period�of�two�
years.� Data� collection� was� done� from� December�
2016�to�May�201�.

�ype�of��tudy:�Case�series�study.

Total� of� 65� cases� were� studied.� Specimens�
included� skin� biopsy� from� clinically� diagnosed�
leprosy�patients.� In� each� case,� the� clinical� history�
and� �ndings� were� recorded,� directly� from� the�
patients.

A� 4� mm� skin� punch� biopsy� was� obtained,�

in� Department� of� Dermatology,� under� local�
anaesthesia� with� 2�� lignocaine� from� suspected�
leprosy� patients.� Commonly,� skin� biopsies� were�
taken� from� the� representative� sites� of� lesion.� The�
skin�biopsy�specimens�were���ed�with�10��formalin�
for� 10-12� hours.� After� the� ��ation� of� sample,� the�
skin� biopsies� were� processed� using� conventional�
histopathological�techni�ue.

�emato�ylin� and� Eosine� stain� was� done� and�
sections�were�studied�for�con�rmation�of� leprosy.�
The�skipped�serial�sections�from�histopathologically�
diagnosed� cases� were� further� subjected� to� Fite�
Faraco�s�Stain.

Inclusion�criteria

1.� Sections� from� biopsies� reported�
histopathologically�as�leprosy.

2.�� Biopsies� where� morphological� characters�
are�preserved.

�.� Biopsies� which� show� any� one� of� vessels,�
nerves�and�adne�ae.

�xclusion��riteria

1.�� Biopsies�where� skipped� serial� sections� are�
not�obtained.

2.�� Allergic�skin�conditions.

�.�� Biopsies�with�any�other�lesions

4.�� Biopsies�where�staining�characters�are�poor.

5.�� All� complicated� leprosy� cases-� including�
secondary� infection� of� ulcers� and�
amyloidosis

�ast��ells��uantification

1.�Stained�sections�were�studied�using��lympus�
C�20i�microscope�with��eld�of�view�number�1�.

2.��igh�power��eld�area�was�calculated�as:

-�Diameter� of�microscope��eld� �� Field� of� view�
number/Initial�magnitude�of�high�power�objective�
��1�/40���0.45mm.

-��igh�power��eld�area�(A)���r2���0.152mm2�.

�.� �ence,� if� one� high� power� �eld� (hpf)� is�
0.152mm2,�10�hpf�areas�are�1.52�mm2�.

4.�So,�if�����is�value�of�cells�observed�in�10�hpfs��
����10/152�is�the�number�of�cells�observed�per�mm2.

Mean� Mast� cell� density� was� counted.� Also�
the� numbers� of� mast� cells� were� counted� around�
adne�ae,�granulomas�and�grenz�zone.
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Res�lts�

Total� of� 65� skin� biopsies� were� studied� from�
December�2016�to�May�201��and�results�are�as�follows:

Among�the�total�number�of�65�patients�studied,�
male� patients� were� 40� forming� 62� �� and� female�
patients� were� 25� which� form� ���.�Male� patients�
outnumbered�female�by�a�ratio�of�1.6:1.

Fig.� �:� LL� showing� �lobi� of�Mycobacterium� leprae� (FF� Stain��
40�)�(Scant�mast�cells).

Fig.�:�BL�showing�bacilli�and�mast�cells.�(FF�Stain��40�)

Fig.� �:� TT� showing� no� bacilli� and� numerous� mast� cells� in�
granuloma�(FF�stain��40�)

Fig.��:�BT�showing�mast� cells�around�a�blood�vessel� (FF�stain��
40�)

Ta�le��:�Mean�Mast�Cell�Density�in�various�leprosy

T�pe�of�Lepros� Cases Mean��ast�Cell�Densit���per�����

LL 07 14.00

BL 0� 14.4�

BB 26 25.67

BT 12 27.25

TT 17 27.94

Total 65 -

Abbre�iations:� LL-� Lepromatous� Leprosy,� BL-� Borderline�
Leprosy,� BB-� Borderline� Leprosy,� BT-� Borderline� Tuberculoid�
Leprosy,�TT-�Tuberculoid�Leprosy

It�was�observed�that�mean�mast�cell�density�was�
lowest�(14.00)�in�Lepromatous�leprosy�(LL)�(Fig.�1��
Fig.�2)�,�whereas�highest�(27.94)�in�Polar�tuberculoid�
leprosy�(TT)�(Fig.����Fig.�4).�The�trend�of�Mean�Mast�
Cell� Density� followed� the� immune� spectrum� of�
leprosy�(Table�1).

Ta�le��:�Mean�Mast�Cell�Density�at�various�structures

Str��t�re Mean�Mast�Cell�Densit���per�����

�ranulomas 7.41

�lands 6.�5

Blood��essels 5.��

�air�Follicles 5.1�

Nerve 2.�9

Muscle 2.56

�renz��one 2.00

Mean�Mast�Cell�Density�was�counted�along�the�
different� structures� of� skin� like� �renz� zone,� hair�
follicles,� nerves,� glands,� muscles,� blood� vessels�
and�also� in� the�granulomas.� It�was�observed� that�
mast� cells� were� seen� irrespective� of� the� presence�
or�absence�of�bacilli.�They�had�a�high�predilection�
for�the�adne�ae.�The�granulomas�were�showing�the�
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highest�number�of�mast�cell.�This�was�followed�by�
glands�and�blood�vessels�(Table�2).

The�mast�cells�and�the�bacilli�were�seen�in�relation�
to�the�structures,�mostly�involved�in�leprosy.�Isolated�
mast� cells� and� bacilli� were� seen� scattered� in� the�
dermis.�Although,�both�mast�cells�and�bacilli�have�a�
predilection�for�the�adne�al�structures,�yet�it�was�not�
a�constant��nding�to�get�both�at�the�same�site.�

Dis��ssion�

An� enriched� literature� can� be� found� as� far� as�
disease�leprosy�is�concerned.�Similar�scenario�is�seen�
with�immunity�and�mast�cells.��arious�other�cells�
concerned� with� immunity� such� as� lymphocytes,�
plasma� cells,� macrophages� and� �broblasts� have�
been� described� to� play� essential� immunological�
role� in� leprosy� infection.� �et,� another� connective�
tissue�cell,�the�mast�cell,�which�forms�the�centre�of�
this� study,� has� received� less� attention� in� leprosy.�
There� are� different� evidences� linking� them� to�
delayed� hypersensitivity� reactions� and� raises� the�
possibility�of�their�importance�in�clinical�outcome.�
The�change�of�number�and�density�of�mast�cells�in�
various� types� of� leprosy� indicates� the� important�
role�of�mast�cells�in�cell�mediated�immune�response�
in�leprosy�and�its�reactions.

due�to�difference�in�number�of�cases�and�different�
criteria� used� to� select� the� cases.� �ther� factors�
that�must�have� in��uenced� the�observation�can�be�
differences�in�sample�size,�biopsy�site,�age�of�lesion,�
immunological� and� treatment� status� of� patient� at�
the�time�of�biopsy��4�.�The�correlation�was�better�at�
lepromatous� than� the� tuberculoid�pole� in�most�of�
the�studies.

The� predominantly� peripheral� position� of�
mast� cells� in� the� TT,� BT� and� BB� in�ltrates� could�
possibly� be� related� to� their� interactions� with� the�
�broblasts� located� in� intervening� dermis,� either�
by�direct�contact�or�through�the�release�of�soluble�
factors.�This� apparently�preferred�position�on� the�
part�of�mast� cells�was�not� seen� in� the�BL� and�LL�
group�owing� to� the� lack�of� intervening�dermis� in�
lepromatous�lesions�as�they�tend�to�have�a�macro-
nodular�con�guration��1�.

The� higher� density� of�mast� cells� in� the� BB,� BT�
and� TT� groups� favours� the� hypothesis� that� mast�
cells� somehow� in��uence� the�higher� cell�mediated�
immunity�which�is�found�in�the�T�type�of�leprosy.�
This� is� consistent�with� the� reported� participation�
of�mast�cells� in�the�immune�response�by�direct�or�
soluble�factors�mediating�cross�talking�with�T�cells�
�1�.� Increasing� evidence� indicates� that� mast� cells�
are� critical� for� the� pathogenesis� of� in��ammatory�
disease,� apart� from� allergic� conditions.� The� only�

Ta�le��:�Comparison�of�mean�mast�cell�density�in�various�leprosy

T�pe�of�
lepros�

Giselle�et�al.�
����������

Chat�ra�et�al.�
����������

Meena�sh�ee�
et�al.�����������

He�lata�et�al.�
����������

Na�deep�et�al.�
����������

Shi�ani�et�al.�
����������

Present�st�d�

LL -- �.2 120 �1.66 0.5 47 14.00

BL 50.4� 9.2 100 �5.00 0.�57 40 14.4�

BB 7�.64 1�.2 70 27.94 0.42� �� 25.67

BT 65.06 14.2 105.56 �0.�5 0.0�17 �7 27.25

TT -- 7.9 9�.�� 21.25 0.25 �� 27.94

In� the� current� study� the� numbers� of�mast� cells�
were�highest�in�TT.�This�was�followed�by�BT�and�BB.�
�owever�the�difference�between�TT�and�BT�was�not�
much�(Table��).�Also�it�was�observed�that�mast�cell�
density�was�signi�cantly�higher�in�borderline�and�
tuberculoid�leprosy�when�compared�to�borderline�
lepromatous�and�polar�lepromatous�forms.�Similar�
�ndings� were� observed� by� �iselle� et� al.� �1�� and�
Chatura�et�al.��4��

Since,� there� is� a� paucity� of� literature� regarding�
mast�cells�density�in�leprosy,�various�authors�have�
concluded�different�results.��oshi�et�al.��2�,��emlata�
et�al.� �7�,�Navdeep�et�al.� ����and�Shivani�et�al.� ���,�
have� concluded� mast� cell� density� is� highest� in�
borderline� lepromatous� and� polar� lepromatous�
forms.� The� variation� in� different� studies� may� be�

way�to�e�plain�mast�cell�involvement�in�non�allergic�
processes�would�be�through�differential�or�selective�
secretion�of�mediators.

Conversely,� however,� the� lower� number� of�
mast� cells� in� BL� and� LL� group� is� not� conducive�
to� attributing� the� higher� collagen� deposits� and�
prominent� angiogenic� pattern� of� lepromatous�
lesions�to�mast�cells��1�.

The� role� of� mast� cells� in� the� T� cell� mediated�
delayed� hypersensitivity� response� is� indirectly�
evidenced�in�many�aspects.�Firstly,�morphological�
evidence:�mast�cells�proliferate�at�the�site�of�many�
cellular� immune� responses.� Secondly,� mast� cells�
are� able� to� secrete� an� array� of� proin��ammatory�
and� anti-in��ammatory� mediators,� which� play� an�
important�role�in�T�cell�mediated�immune�response�
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�9�.� In� lepromatous� leprosy� there� is� an� unlimited�
growth� of� bacilli� in� skin� tissue� macrophages,�
nerves� and� mucous� membranes� due� to� selective�
unresponsiveness� of� the� T� lymphocytes� to� the�
bacilli.� Possibly,� the�most� important� conse�uence�
of�mast�cell�activation,� in� conte�t�of�host�defence,�
is�the�local�release�of�mast�cell�mediators�that�aid�in�
the�rapid�recruitment�of�effector�cells��10�.

In� allergic� diseases,� mast� cells� are� seen� as�
harmful�triggers�of�chronic�in��ammation,�and�mast�
cell�stabilizing�agents�and�inhibitors�are�fre�uently�
used.��owever,�emerging�data�suggests�that�mast�
cells� are�crucial� in�protecting� the�host� from�many�
infections��11�.�

�arious�methods�were�used�by�different�authors�
to� stain� mast� cells� in� leprosy� �1,2,�,4,5,6,7,��.�
The� most� common� method� of� staining� the� mast�
cells� is� by� Toluidine� blue.� �ere� we� have� used�
the�Fite�Faraco�s�stain� for�mast�cells� to�be�stained�
metachromatically� purple.� Similar� methodology�
was�used�by�Chatura�et�al.� �4�.�Fite�Faraco�s�stain�
provides�e�cellent�histological�results.�Therefore�it�
can�be�used�to�demonstrate�both,�acid�fast�bacilli�as�
well�as�mast�cells��12�.�

Ta�le� �:� Comparison� of� mean� mast� cell� density� at� various�
structures

Str��t�re Cree�et�al.���������� Present�st�d�

�ranulomas 114.7 7.41

�lands 77.� 6.�5

Blood��essels -- 5.��

�air�Follicles 77.� 5.1�

Nerve -- 2.�9

Muscle -- 2.56

�renz��one 10.� 2.00

The�overall�mast�cell�density�in�biopsy�specimens�
showed� varied� distribution� in� various� structures.�
In�current�study�the�highest�mast�cell�density�was�
found� in� granulomas� followed� by� glands.� Least�
number� of� mast� cells� were� found� in� and� around�
�renz�zone.�The�observations�were�comparable�to�
that�done�by�various�other�authors���,5�.��emlata�
et�al.��7��has�also�observed�that�mast�cells�are�more�
concentrated�in�and�around�granulomas,�followed�
by�papillary�dermis�(Table�4).�

The�T�cell� response�in�cell�mediated� immunity,�
shows,� that� ratio� of� T� cells� in� granulomas� varies�
from� 1.2� to� 5� in� tuberculoid� leprosy,� while� it� is�
between� 0.2� to� 1� in� lepromatous� leprosy.� It� is�
well� documented� that� in� TT� and� BT,� the� CD�+�
cells� are�present� in�a� ring� like� fashion�around� the�
granuloma� while� CD4+� cells� are� scattered� inside�
it.��eneration�of�suppressor�T�cells�(CD�+)�by�the�

host�has�been�suggested�as�one�of�the�mechanisms�
of� immunosuppression� in� LL.� �ence,� the� mast�
cells� are� most� commonly� found� in� and� around�
granulomas��10�.

In� the� present� study,� the�mast� cell� density� has�
showed� progressive� increase� over� immunological�
spectrum� of� leprosy,� i.e.,� ranging� from� polar�
lepromatous�to�polar�tuberculoid�form.��verall,�the�
study�demonstrates�that�TT,�BT�and�BB�group�had�
higher�mast� cell� level� than� that�of� the�BL�and�LL�
group.�Thus,�indicating�a�possible�role�of�mast�cells�
in�the�more�active�immune�response�of�the�patients�
having�BB,�BT�and�TT�leprosy.�The�mast�cells�could�
play� a� decisive� role� in� the� con�guration� of� the�
Ridley-�opling� immunological� leprosy� spectrum.�
In� addition,� an� une�uivocal� in��uence� of� mast�
cells�on� the�con�guration�of� the�bipolar�spectrum�
has� not� yet� been� proved� de�nitively.� Therefore,�
in� attempting� to� answer� these� �uestions,� further�
studies�of�mast�cells�distribution�should�be�done�on�
leprosy�patients.

Con�l�sion

�� Fite� Faraco�s� stain� is� suitable� to� study� Lepra�
bacilli�and�Mast�cells�together.

�� This� study� re��ects� the� role� of� mast� cells� in�
immunological� phenomena� occurring� in�
leprosy.

�� Their� elevated� concentration� in� TT� and�
around�the�granulomas�provides�an�important�
footmark�for�its�role�in�T�cell�mediated�immune�
response.

�� The� density� distribution� of� mast� cells� is�
independent�of�number�of�bacilli.�Nonetheless�
their� presence� at� various� appendageal�
structures,� complement� to� their� participation�
in�process�of� in��ammation�caused�by� leprosy�
bacilli�that�mainly�inhabits�these�structures.

�� The� functional� activity� of� mast� cells� in� the�
pathogenesis� of� leprosy� is� at� best� speculative�
and�needs�to�be�evaluated�further.

�ource�s��of�support:�NIL

�resentation�at�a�meeting:�NIL

�on��icting�Interest�

�If�present��gi�e�more�details�:�NIL.
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