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BASOPHIL LEUCOCYTE RESPONSE IN LEPROSY WITH
LEPROMIN - A :

R P Okhandiar®, H S Sharmz**

Study of '‘Basophil Leucocyte Response' in two polar groups of leprosy patients
(tuberculoid and lepromatous) was undertaken employing Lepromin-A (Armadillo) b
the method of Open Window Technique of Rebuck. Significant infiltration of Basophils
at the test side is demonstrated both at 48 hours and at 72 hours in lepromatous
leprosy as compared to the control groups i.e., in placebo and tuberculin positive
healthy volunteers as well as against tuberculoid leprosy group (p value being less than
0.05 and 0.001). The basophils also go into degeneration and degranulation at 72
hours. .

The role of basophils in the different types of allergic reactions is discussed in
context of above finding. The possible effect of high infiltration of basophils in
lepromatous leprosy with its subsequent release of histamine and other factors by
degranulation, and its possible role in immuno-regulation through specialised

suppressor cells is postulated in the light of available data.

Introduction

Leprosy is one of those diseases
where inspite of extensive studies, the
precise nature of the immune defect is still
not yet fully understood, especially nature
of specific depression of cell- mediated
immunity in lepromatous leprosy, as
evidenced. by negative delayed
hypersensitivity reaction.

Although T-lymphocytes and
monocyte-macrophage system are the
nrincipal essential participants in delayed
hypersensitivity skin reaction, it has been
noted that products of B-cells, eosinophils,
mast cells/basophils may also be involved
in varying degrees.

During last one and half decade
interest has been created on the role of
basophils in delayed hypersensitivity
reaction as a result of the work of Dvorak
and his colleagues’?who demonstrated
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their participation in such reaction by
degranulation and release of histaming §
Basophils are found immediately under the
epidermis in most delayed hypersensi ivity
reactions especially in allergic cont;
dermatitis and Jones - Mote reactions
Fulton and Derbes? also demonstrated th
presence of basophils in variable am
in dermal exudate in positive tuber
skin test reaction. In order to determi
whether similar processes migh
involved in the delayed hypersensitis
reaction in leprosy with Lepromi
(Lepromin prepared from tissue
Armadillo infected with M. Leprae
containing 40 million dead bacilli perm
of the emulsion) the present study ha
been undertaken using the skin-window
technic developed by Rebuck (Fulton an
Derbes).?

Materials and Methods

Thirty seven patients of lepros
(twenty tuberculoid and sevente
lepromatous) age - group between 12*
40, eleven females and rest males, w
selected for this study. Only patients
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olar types i.e., tuberculoid and
matous based on the criteria laid
by Indian classification were chosen.
n tuberculin positive volunteers
en the age group of 16 - 30 years
no evidence of active tuberculosis
ed as controls. |

The following protocol was worked
On the first day, either 5 T.U. of Old
rculin, or 0.2 ml of Lepromin-A, or
2 ml of Phenol-saline (0.5% phenol in
'.mal saline) was injected intradermelly
in the middle third of the volar surface of
the forearm using 0.1 ml tuberculin

Twenty-four hours later, on second
y a 15 nm diameter (approx.) area of
idermis of the resulting reaction was
aped off with sterile scalpel biade. An
ea of about 15 mm diameter was
raped down to the rate ridges. Care was

n that the lesions did not bleed
lowing the removal of the skin, sterile
ind glass cover-slips (18 mm size) were
d over the lesions. Sterile gauge pads
put over the glass to keep the cover-
s from breaking. Finally the material
s taped in place with leucoplast and the
ole area was bandaged.

. Four hours later i.e., at 28 hours
ter the initial injection, the first cover-
lip was removed and another was put in
I8 place. A similar exchange was done at
hours and at 72 hours.

- The cover-slips were stained with
Ihman's stain (G.T. Gurr, London) and
unted on a microscope slide with DPX.
each slide two hundred cells were
Inted in the area that yielded the
hest aggregation of cells. The cells
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were classified in four groups:
(i) Neutrophilic granulocytes.

(i) Mononuclear cells (lymphocytes,
monocytes, macrophages)

(iii) Eosinophilic granulocytes.

(iv) Basophilic granulocytes.
Results

The findings have been depicted in
the micro-photographs and tables. Fig. 1
shows that at 28 hours in leprosy (both
tuberculoid or lepromatous) there is an
exudate consisting of 80-90 percent of
neutrophilic granulocytes. It is also true for
tuberculin positive group as demonstrated
by Fulton & Derbes*and same is the case
of phenol-saline group (Table [).

At 48 hours the character of exudate
is changed (Fig. 2). No longer the
neutrophils are the predominant cells.
Mononuclear cells have appeared in large
number, as well as a few eosinophils. But
the most significant change is the influx of
basophils and the differential count of cel!
exudate shows (Table II) that the influx is
more in lepromatous leprosy than that in
tuberculoid leprosy or in tuberculin
positive group. Even in tuberculoid leprosy
there appears to be more basophils than
that in tuberculin positive group. In
phenol-saline group, however there is no
influx of basophil at all .

At 72 hours, the basophils have
become hypertrophic and distorted. Most
of the basophils have degranulated. Quite
a few mononuclear cells have taken up the

granules (Figs. 3,4). Again the differential

count shows (Table 11I) that the influx of
basophils is highest in lepromatous group
and gradually decreasing in tuberculoid
and tuberculine positive group and almost
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absent in phenol-saline group, as has been
observed at 48 hours.

In Table IV the influx of basophils on
lepromatous group has Leen zompared
stastically to other groups employing
Student’s t-test. The influx does not
appear to be significant stastistically at 28
hours with any of the other groups p value
being more than 0.05.

At 48 hours and at 72 hoyrs however
the influx of basophils in lepromatous
group appears to be highly significant as
compared to phenol-saline group or
tuberculin positive group or even
tuberculoid leprosy group, the p value
being less than 0.001 in most of the
cases.

Fig. 1. Microphotograph showing cellular exudate in lepromatous leprosy at 28 hours

(low magnification x 10)

-human basophils contain all th
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Comments

Basophils leucocytes (an
cells) exhibit chemotaxis and ph
activity but their physiologic role
by discharge of the contents of th
granules to the exterior.’ Proba

histamine localised in its granules.
than histamine, the granules also ¢
heparin, 5-hydroxytryptamine, egs
and neutrophil chemotactic fg
platelet activating factors besides
factors having known and unkp
physiologic role. s

Basically the basophils (and/or
cells) are well-established for their rqgg
IgE mediated Type | hypersensitmiy;

2 z@;ﬁ‘ f
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ion. The interaction between the
sn and the IgE attached to the
of basc uiuis initiate a sequence of
ons furthering imbalance of cyclic
tides (i.e., cyclic AMP and cyclic
which leads to degranulation and
¢ of histamine and other substances.

Ilthough the relevance of IgE and
sophils/mast cells to Type [ type of
sersensitivity reaction is well known, it

(low magnification x 10)

Fig. 2. Microphotograph showing cellular exudate in lepromatous leprosy at 48 hours
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diseases, this fact, instead, expands the
relevance of this cell and its many
mediators to other phathophysiologic
states independent of antigen or antibody.

Several studies have shown increased
histamine level at the sites of contact
allergic reactions.”® Basophils in the blister
fluid and the skin window exudate of
contact allergic reaction sites have been
well documented.® ! Dvorak et al*2think
that their presence can be explained by
the co-existence of delayed
hypersensitivity reaction of Jone's Mote
Type together with conventional
"Lymphocyte- macrophage mediated"
delayed hypersensitivity.
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Now this "Jone's Mote Reaction” or
so-called "cutaneous basophil
hypersensitivity" is another interesting
¢spect of immune reaction. These
transitary reactions induced by antigen
with or without Freund's incomplete
adjuvant (as against antigen with Freund's
complete adjuvant) have been shown to be
the result of more intense immuno-
regulation by specifically induced
supressor cells by Turk et al'’and Ota et
al'? in a series of studies using
cyclophosphamide to elimitate suppresor
cell precursors.

How this regulatory mechanism
works in the periphery is still not clearly
understood, but it has been proposed by

Fig. 3.
(low magnification x 10Q)

Microphotograph showing cellular exudate in lepromatous teprosy at 72 hours
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Askenase!® that B- cell prod
antibody locally which acts thr
basophils which then produce v
amines locally and dampen th
hypersensitivity reaction. Such:
immuno-regulatory process by s
cells has been demonstrated i
sensitivity to simple chemical se
like DNCB and picryl chloride b
workers including Chase!and Tur!
Askenase et al'®have further ely
the role of these suppressor cell
they name "histamine dep
suppressor cells”, in enhancing me]
tumor growth in a series of experi
using animal model.

C
i




JDermatol Venereol Leprol 1993; 59

What would be the role of basophils
he delayed sensitivity reaction in
”.-osy with Lepromin - A is more a
tter of speculation. Increase in number
nast cells have also been observed in
buman and murine leprosy.'® Kumar et al?
monstrated increased level of serotonin
the blood of lepromatous patient,
gnificance of which remains to be
determined. In a comprehensive review on
ihe subject of possible immune-depression
in leprosy, Turk & Curtis'®>feel that the
. failure could lie at any level starting from
monocyte-macrophage system to at T-cell
level. They have also laid stress on the
role by suppressor cells of specific
immuno-regulation, a fact emphasised by
Menra et al ! Whether these specialized
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suppressor cells are "histamine dependent"
as envisaged by Nordlund and Askenase!®
or bear H,type histamine receptors
(Shearer et al'®*as quoted by Nath??) or
induced by preferential stimulation to large
mycobacterial antigen as postulated by
Turk et al'®shall remain a matter of future
investigation. And thus the present study
demonstrating significant basophil
infiltration in lepromatous leprosy as
compared to tuberculoid leprosy or
controls might throw some light to this
particular branch of research.
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Fig. 4,

Same as Fig. 3 at higher magnification (de)
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Table l.  Exudate cell - picture at 28 hours (200 cells)
Cells Phenol saline Tuberculin - positive . Leprosy group
group group Tuberculoid
. (5 people) (6 people) (20 pafients)
Neutrophils 182.4 172.6 169.8
SD +5.13 SD + 14.67 SD £ 26.2
Mononuclears 10.3 20.5 25.9
SD £ 2.39 SD = 10.93 SD £ 24,77
Eosinophils 6.8 6.2 3.25
SD +2.95 SD £ 5.91 SD +2.38
Basophils 0.0 0.7 1:1
’ SD 0.0 SD £ 0.31 SD +£1.14
Table Il.  Exudate cell - picture at 48 hours (200 cells)

Cells Phenol saline Tuberculin - positive Leprosy group
group group Tuberculoid
(5 people) (6 people) (20 patients)
Neutrophils 105.4 113.5 81.15
SD +8.3 SD + 44 59 SD + 18.97
Mononuclears 92.4 72.0 108.45
) SD = 9.1 SD = 39.21 SD + 19.49
Eosinophils 1.2 3.3 0.5
SD+05 SD + 6.86 §D+05
Basophils 1.0 10.7 10.85
: SD = 0.33 SD +6.18 SD + 3.41
Table lll. Exudate cell - picture at 72 hours (200 cells)
Cells Phenol saline Tubercuiin - positive Leprosy group
group group Tuberculoid Lepromato
(5 people) (6 people) (20 patients) (17 patien
Neutrophils 44.0 38.2 50.2 49.93
SD £ 5.1 SD + 18.29 SD + 18.7 SD £ 130
Mononuclears 151.6 1447 130.7 118.0
SD +4.94 SD + 14.21 SD +21.03 SD £ 10.74
Eosinophils 22 1.3 0.35 0:35
SD + 0.84 SD +1.25 SD £ 0.48 SD = 0.48
Basophils 2.2 15.8 20.95 32.52
SD £ 0.83 SD + 6.41 SD + 4.63 SD + 7.63
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able IV. Stastistical consideration of basophil leucocyte response (Student's t-test)

Comparision of lepromatous group P. Value | D.F. | Sig i.arce level
with other groups
I. Compared to Ph.Saline group > 0.05 20 Not significant
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Il. Compared to tuberculin positive group < 0.05 21 Significant
lll. Compared to tuberculoid leprosy group < 0.001 a5 Highly significant
I. Compared to Ph.Saline group < 0.001 20 Highly significant
Il. Compared to tuberculin positive group < 0.001 21 Highly significant
lll. " Compared to tubercuioid leprosy group < 0.001 35 Highly significant
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