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Letters to the Editor 

SUPPRESSION OF LYMPH NODE LYMPHOPROLIFERATION TO VIABLE 
MYCOBA CTERIUM LEPRAE BY PERIPHERAL BLOOD-DERIVED 
MONOCYTES 

Sir, 
The presence of Micobacterium leprae reactive lymphocytes within the lymph node (LN) of 

lepromatous patients was convincingly demonstrated in our earlier studyl without the use of any 
exogenous addition of lymphokines2,3 or resorting to any in vitro manipulations, such as the 
depletion of suppressor cell populations4 and/or using modified antigenic preparations of 
Micobacterium leprae. 5,6 It appears, therefore, that although antigen-specific cells are generated 

in the lymph node the inability to detect them in circulation 7 may either be due to a selective 
sequestration within the lymph node or due to differential handling of M. leprae within the two 
tissue compartments, namely peripheral blood (PB) and the lymph node. 

The experiments designed to probe this aspect are comprised of the following: (a) depletion of 

monocytes by carbonyl iron (cFe) from blood and LN mononuclear cells (MNC); (b) determining 

the ability of LN lymphocytes to be suppressed by lepromatous PB-derived macrophage lysate; 

and (c) lymphoproliferation to viable M. leprae in a co-culture of PB monocytes with autologous 
LN lymphocytes. 

The present communication demonstrates through co-culture experiments the exclusive 
suppressive function of PB monocytes as compared to lymph node (LN) adherent cells when 
presenting viable M. leprae to lymphocytes .  

Twenty millilitres of heparinized PB and one inguinal LN (removed under local anaesthesia) 

were collected from each patient. Five lepromatous patients were included in the study. The LN of 
two of these patients were bacteriologicially positive (3+ and 5+) which the remaining 3 were 

negative. 
The inguinal LN was divided into two, one part was fixed for histopathology while the other 

piece was dissected free of fat and gently rubbed on a fine wire mesh to obtain a single-cell 
suspension. The cells thus obtained were used in a lymphoproliferation assay. 

Depletion of monoctyes by cFe (5 mg/ml) treatment was achieved by adding sterilized cFe to 
the mononuclear cell population and incubating the cells at 37°C for I hr with intermittent 
agitation. After incubation, they were again layered on Iymphoprep. The cells which had ingested 
cFe settled to the bottom and were discarded, while those at the interphase were collected and used 
in the Iymphoproliferation assay. Co-culture of PB-derived monocytes with autologous lymph 
node lymphocytes was undertaken as follows: 

I x 1 04 monocytes enriched on a Nycodenz-Monocyte gradient (Nyegaard & Co. ,  Norway) 
were added per well of a fiat-bottomed 96-well microtitre plate. Viable M. leprae (3 x 1 06 

organisms/ml) or PPD (4 p,g/ml) was added to the monocyte cultures .  After 24 hr the cultures 
were washed and the nonadherent lymphocyte population was added at a concentration of I x 1 06 

cells/ I 00 p,l. Cultures were maintained in 5 %  CO2 atmosphere are 37°C for 5 days and assayed for 
lymphocyte proliferation. 
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Table 1 .  Effect of carbonyl iron (cFe) treatment on M .  /epraejPPD stimulation of L N  mononuclear cells from 
lepromatous patients 

CPM ± SE LN 

Stimulation of cells P2(BI-ve) P3 (BI 5+) P4 (BI-ve) P5 (BI-ve) 

Control 1 3 3 1  ± 292 1 565 ± 1 35 1 522 ± 240 1 305 ± 95 
a. M. /eprae 2784 ± 658 2968 ± 1258 3778 ± 1 4 1  3624 ± 282 
b. PPD 44230 ± 3270 9773 ± 3935 3 1 6 1 6 ± 975 

After cFe treatment 
Control 1 258 ± 1 80 1 1 79 ± 8 5  9 6 9  ± 249 803 ± 57 

c. M. /eprae 2956 ± 1 36 4258 ± 4 1 1 3 1 48 ± 430 207 1 ± 1 44 
d. PPD 3992 ± 456 42 1 3  ± 555 8730 ± 65 

a : c  N.S . P < ·05 N.S. N.S. 
b : d  P < · 0 1  P < · 0 5  P < ·02 

Lymphoproliferative response to M .  leprae in lepromatous leprosy patients: An absence of a 
response to M. leprae was noted in the mononuclear cells derived from PB of lepromatous patients 
confirming earlier reports .7 In contrast, mononuclear cells from LNs or these patients showed a 
significant response to viable M. leprae as reported earlier. I The stimulation index ranged from 2 
to 4. No difference was observed in the extent of M. leprae reactivity in bacteriologically negative 

(BI-ve) patients (Pz , P4 , Ps) as compared to the bacteriologically positive (BI + ve) lepromatous 
cases (PI , P3) ·  

Effect of cFe treatment on M. leprae/PPD induced stimulation of LN mononuclear cells (Table 

I ) :  To compare the role of macrophages versus other APe's in the LN, mononuclear cultures from 
LN were depleted of phagocytic cells by treatment with cFe and subsequently stimulated with 

M. leprae/PPD. 
On cFe treatment the response to PPD was significantly reduced. However the response to 

M. leprae remained unaffected in 3 of the 4 patients studied. 

Effect of L + -lysate on M. leprae induced stimulation of lepromatous LN mononuclear cells 
(Table 2): Earlier studies by Salgame et al.9 had reported the presence of suppressor factors 

Table 2. Effect of L + -lysate on M. /eprae stimulation of LN mononuclear cells from 
lepromatous patient 

Mean cpm ± SE 

Stimulation of cells P3 (BI 5+) P4 P5 

a. Control 1 565 ± 1 3 5  1 522 ± 240 1 305 ± 94 
b. M. leprae 2968 ± 1 258 3778 ± 1 4 1  3642 ± 282 
c. M. leprae + L + -lysate 1 1 00 ±  1 57 2256 ± 683 1 1 8 5  ± 377 

P value b : c  N.S.  P < 0·05 P < 0·00 1 
% suppression 63 4 1  6 8  

After cFe treatment 
d. Control 1 1 79 ± 8 5  969 ± 249 803 ± 57  
e. M. leprae 4258 ± 4 1 1  3 1 48 ± 430 207 1 ± 1 44 
f. M. /eprae + L + -lysate N.D. 637 ± 3 8  8 0 7  ± 74 

P = value e :  f P < 0·05 P < 0·001  
% suppresion 80 62 



Table 3. Co-culture in lepromatous patients of peripheral blood-raleted monocytes (PB-Mo) with autologous LN lymphocytes in the presence of M. /eprae / PPD. 

cpm + SE 

PB-Iymphocytes + PB-Mo LN Lymphocytes + LN-Mo LN lymphocytes Ln lymphocytes + PB-Mo 
+ + + + 

Patients C ML PPD C ML PPD C ML PPD C ML PPD 

PI  1203 1419 N.D. 1 1 82 4140 N.D. 1422 489 N.D. 849 800 N.D. 
(BI 3+) ± 1 74 ±2 16  ±282 ± 1 66 ±8 1 ± 1 1 3  ± 1 79 ±85 

P2 1 835 1459 16300 1 3 3 1  2784 44230 626 1478 1 646 1430 1 6 1 2  4880 
(BI-ve) ±223 ±202 ± 1 300 ±292 ±658 ±3270 ± 1 25 ±68 ±228 ± 1 70 ± 1 7 1  ±839 

P4 1 699 2182 89878 1 522 3778 3 1 6 1 6  969 3 1 48 8703 780 644 2474 
(BI-ve) ± 1 84 ±512 ±10466 ±240 ± 1 4 1  ±975 ±249 ±438 ±65 ±40 ±60 ± 1 64 
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(L + -lysate) from macrophages of lepromatous patients which significantly inhibited lympho

proliferative responses to M. leprae. To determine whether LN cells were sensitive to modulation 

by the suppressor factor, 200 pJ L + -lysate (protein concentration: 200 {Lg/ml) was added to LN 
mononuclear cells stimulated with M. leprae. Substantial suppression of lymphoproliferation was 
observed to the antigenic stimulus . This indicates that the LN cell population is sensitive to 

suppression mediated by PB-derived macrophages. 

Co-culture of (PB-Mo) with autologous LN lymphocytes in the presence of M. leprae/PPD in 
lepromatous patients (Table 3) :  Though substantial lymphoproliferation was seen when the total 

LN mononuclear cells were used, in co-culture with PB monocytes an absence of lymphoproli

ferative response was noted with viable M. leprae in spite of antigen reactive T cells being present 
within the lymph node. In contrast, significant lymphoproliferation was observed with PPD using 

a similar protocol .  This suggests that PB monocytes but not LN macrophages are suppressive in 
the overt presence of viable M. leprae though they may be capable of normal functions with related 
antigens such as PPD. 

Substantial early evidence of the suppressive function ofPB macro phages with respect to viable 

M. leprae has been documented.8 .9 What is not known is whether tissue macrophages as reflected 
in this study by LN adherent cells also share similar suppressive function . When the entire cell 
population from the LN was used in the Iymphoproliferative assay in this study, one would expect 
the M. leprae-Iaden macrophages to suppress the proliferative response. Despite that, we have 

observed significant stimulation with exogenously added viable M. leprae. In addition, even after 
depletion of the LN macrophages by cFe treatment the response to viable M. leprae was 
unaffected. Though this may imply non-participation of LN-derived adherent cells in the LN 

lymphoproliferative response, it also demonstrates that unlike the PB macrophages, they do not 
exert a suppressive function in the presence of viable M. leprae. The fact that the PB-derived 

macrophage lysate was suppressive indicates the sensitivity of the lymphoproliferation induced by 
cells of the B cell and dendritic lineage to suppression by peripheral blood-derived monocytes. 

The central concept of immunosuppression in lepromatous leprosy therefore appears to 
involve the PB monocyte; since the tissue macrophages do not appear to be suppressive in the 
overt presence of viable M. leprae. Any attempt to restore immune function must take this fact into 

cognizance. 
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THE EFFECTIVENESS OF CORTICOSTEROIDS IN THE TREATMENT OF 
LONG-TERM NERVE FUNCTION IMPAIRMENT 

Sir, 

There is indication that treatment with corticosteroids of patients with nerve function 

impairment (NFl) of long term duration ( >  6 months) results in improved nerve function in a 

number of patients. l This finding in itself is important enough to warrant further well-controlled 
investigation. The potential for preventing (further) disability is significant while the risks of 
treatment are limited. In preparation of a possible randomized controlled trial we performed a 
pilot study, basically repeating the original study done by Moet & Rongong. 

A total of 14 leprosy patients were selected with NFl of between 7 and 24 months duration 
from among patients in two leprosy clinics of the Danish-Bangladesh Leprosy Mission (DBLM) in 
NW Bangladesh. All patients except one were receiving MDT; the remaining patient was released 

from treatment. Each patient had a full nerve function assessment by a physiotechnician and was 
then given the standard dose of prednisolone used in the field (starting dose 40 mg/day, tapered off 
over 4 months) . An assessment was made at the end of prednisolone treatment and results 

compared. 
Sensory and motor loss was recorded on a special form which records each anaesthetic point on 

soles or palms as 1 point (max. I I  for soles, 1 2  for palms); corneal anaesthesia as 2 points; and I 
point for every step reduction in modified MRC grades for motor function in eye closure, little 
finger abduction, thumb abduction, wrist extension and foot dorsiflexion. In addition, eyelid gap 
on gentle closure was scored 1 point per I -mm gap. Anaesthesia was tested using a ball-point pen. 
Zero indicates normality; increasing scores indicates increasing levels of nerve damage. 

There were 1 3  males and 1 female with a mean age of 34·6 years (range: 20-60 years); 8 were 

MB and 6 PB. The mean duration of NFl was 1 6  months (range: 8-24 months) . Seven patients had 
sensory and motor NFl; 6 patients sensory, and 1 patient motor NFl only. 

Table I shows the results of nerve function testing before and after treatment with cortico
steroids. 'Full' indicates return of nerve damage score to 0, i .e .  no nerve function impairment; 
recovery was by at least 2 points in the nerve function score. 'Partial' indicates any recovery of 

Table 1 .  Level of recovery of sensory and motor function 

Sensory Motor 
Level of recovery No. (%) No. (%) 

Full 3 (23) 3 (37 '5) 
Partial 4 (3 1 ) 1 ( 1 2'5) 
Same 6 (46) 3 (37 '5) 
Deteriorated 0 1 ( 1 2'5) 

Total 1 3 8 




