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patient i s  going to be awarded the highest overall grade) ,  the same information will continue to be 

reported, as a consequence of which the true impact of POD activities cannot be evaluated by mere 

inspection of records. The programme managers evaluating the reports will have no option but to screen 

the original records of the individual patients . This will often not be feasible, for obvious reasons .  

More recently Reed et at? and Saunderson et at . 3  have evaluated the EHF score as a measure of 

change in impairment over time. The EHF score is  a number obtained by adding together the 

impairment grades of eyes, hands and feet on either side in a patient. A patient can have a maximum 
score of 12 .  The drawback of the EHF score is that it only gives a partial idea of the severity of the 

problem. One has to scan the records to get the actual picture about the three vital and commonly 

impaired organs of the body. EHF score is nothing but a consolidated, glorified form of expression of the 

WHO impairment grades . 

To overcome this, a modified method of reporting is suggested. Instead of mentioning the overall 

grade, disabilities in hands, feet and eyes can be individually reported in the records, each side having 
been represented separately. For this, symbols can be used, e .g .  hand denoted by letter 'H ' ,  foot by 'F' 

and eyes by 'E' . the highest grade for these can then be recorded in the notes, as shown in Table I .  
The report for different blocks or areas can be tabulated and disability grades finally added up to give 

the exact disability load in that area. Subsequent reports can then be more meaningful and will indicate 

the success or otherwise of the POD programme. This is going to be more informative and will provide a 
true picture in any given situation to the programme managers. 
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NERVE GROWTH FACTOR (NGF) CONCENTRATIONS IN CULTURED 
HUMAN KERA TINOCYTES EXPOSED TO MYCOBACTERIUM LEPRAE CELL 
FREE EXTRACT 

Editor, 

The classical neutrotrophic factor, nerve growth factor (NGF), is a small protein normally produced 
by cells in the target organ, such as skin;  NGF is taken up by sympathetic and small sensory nerve fibres 
via a high-affinity receptor (trkA), and retrogradely transported to the cell body. In adults, NGF is 
necessary for the survival of sympathetic fibres, and for phenotypic properties of small sensory fibres, 
including expression of neuropeptide substance P, and their response to noxious stimuli . ' Our recent 
studies showed decreased NGF staining in keratinocytes in leprosy skin patches, as well as mirror-image 

clinically unaffected skin in the same patients : we postulated that a sub-clinical decrease on NGF 
immunostaining may explain lack of pain in this condition? However, the mechanism of the decrease of 
NGF immunostaining is unknown. 
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In vitro studies of NGF production may help in understanding the cellular and molecular 

mechanisms involved in changes observed in the clinical studies. A number of potential agents, 

including cytokines and growth factors, have been shown to affect NGF expression in different cultured 

cells, I ,3 but it is not known whether these mechanisms operate in leprosy skin. Although infection of 
human keratinocytes has not been observed, it may be possible for Mycobacterium /eprae and 

substances derived from them to interact with keratinocytes to affect NGF production. Despite 

multidrug therapy, M. /eprae-derived antigens persist in skin,4 and keratinocytes may be therefore 

exposed to them for long periods . In the present study, we have challenged normal human keratinocytes 

in culture with M. /eprae cell free extracts, and measured keratinocyte NGF concentrations using a 

specific NGF immunoassay, and immunocytochemistry . 
Keratinocytes were obtained with permission from patients (n = 3) undergoing surgical resection of 

normal skin, and grown at a minimum starting density of 1 ·25 x 1 04 per well on a mouse fibroblast 3T3 
(gamma irradiated) feeder cell layer in keratinocyte medium for 5 days until established. To eliminate 

any possible influence of medium-soluble molecules, the cells were transferred to serum and calcium­
free medium for a further 3 days.  Cells were cultured, in duplicate, for a further 24 or 48 h with or 
without M. /eprae cell free extract (kindly provided by Dr M,  J .  Colston, National Institute for Medical 
Research, London) at a concentration of 1 0  jlg/m1. Cells from at least two well s per culture were 

detached with trypsin, washed in medium, centrifuged and re-suspended in I ml phosphate-buffered 
saline (PBS) .  A 900 jll aliquot was taken for NGF assay and the remainder for protein assay. Both of 

these samples were centrifuged and supernatant removed. The samples for immunoassay were then 
re-suspended in NGF extraction buffer ( 1 00 mM Tris-HCl, 0·2 M NaCI,  2% BSA, 0·05% sodium azide, 

I % Triton X- l OO, 1 mM phenylmethylsulphonyl fluoride, 4 mM ethylenediaminetetracetic acid, 7 jlg/ml 

bovine aprotinin, pH 7·0) and stored frozen at - 80cC, NGF immunoreactivity in extracts of 

keratinocytes was measured in duplicate by fluorometric ,  enzyme-linked immunoabsorbant assay 

(ELISA) using recombinant human NGF as standard and biotinylated anti-NGF and a streptavidin-/3 

galactosidase detection system (Genentech, Inc . ,  USA), as previously described.3 Protein concentrations 

were determined colorimetrically with a commercially available kit (Bio-Rad Labs, UK). NGF 
concentrations in keratinocyte extracts are shown in Figure I .  There was no significant difference 
(Student ' s  t-test, p > 0·05) of NGF content for keratinocytes cultured with or without M. leprae extracts 

at either 24 or 48 h of exposure. NGF levels for 3T3 fibroblast control cultures were below the detection 

limit (5 pg/ml) of the assay at all times, with or without M. /eprae extracts. 
Replicate cultures on glass slide wells were frozen for NGF immunostaining. The slides were 
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Figure 1. NGF concentrations in extracts of cultured human keratinocytes cultures at 24 and 48 h. The effect of 
M. leprae cell free extract ( 'ag' )  at a concentration of 1 0  Itg/ml is  shown in shaded columns, while the clear columns 
show NGF concentrations without addition of M. leprae cell-free extract. 
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Figure 2. Immunofluorescent localization of NGF i n  cultured human keratinocytes. (A) Immunopositive cells 
incubated with anti-NGF; (B) negative control cells incubated with non-immune serum. x 300 magnification. 
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immersed in 0-4% w/v paraformaldehyde in PBS for 30 min at room temperature, rinsed in PBS then 

de-ionized water, and air dried for 2-3 h. Cells were then soaked in 0·2% v/v Triton X- 1 00/PBS for 

30 min. After washing in PBS, cells were dehydrated and re-hydrated through graded (70- 1 00%) 

ethanol and returned to PBS .  Cells were then incubated overnight with either normal non-immune rabbit 

serum ( 1  : 30 in PBS ;  negative control) or rabbit antibodies to rhNGF at 1 ·6 j.tg/ml. To detect antibody­

binding sites, the slides were washed in PBS and incubated with goat anti-rabbit IgG conjugated to 

fluorescein isothiocyanate (FITC) for 60 min. After a further wash, slides were mounted in glycerine­

PBS including anti-fade reagent (Vector Labs, UK), assessed by an independent observer without 

knowledge of the identity of each slide, and photographed using epi-fluorescence. Specificity of 

immunoreaction was determined by pre-incubation of rhNGF antibodies with rhNHF antigen . There 

was substantial NGF-like immunoreactivity seen throughout the cytoplasm in the majority of 

keratinocytes (Figure 2A). However, there was no detectable difference of NGF immunofluorescence 

intensity at 24 or 48 h of incubation with or without M. leprae extracts. Control cultures, in which 

primary antibodies were replaced with non-immune serum or pre-incubated with homologous rhNGF, 
showed little or no immunofluorescence, and only a few scattered granular deposits which were non­

specific (Figure 2B).  Fibroblast feeder cell (3T3) cultures showed no immunostaining with anti-rhNGF 

antibody. 

The present study is  the first to demonstrate NGF immunoreactivity cytochemically in cultured 
human keratinocytes, and is in accord with earlier work which described keratinocytes as a major source 

of NGF in skin. 1 ,2 The intensity of NGF immunofluorescence appeared not to change with exposure to 

M. leprae cell-free extract. The measurement of NGF in keratinocyte extracts by immunoassay showed 

only a slight decrease of NGF content with time, and no significant effect of exposure to M. leprae cell 

free extract. The decreasing NGF concenrations with duration of culture was an expected trend, 

reflecting the positive relationship of NGF production with rate of proliferation of keratinocytes.  

The dose of M. leprae cell  free extract we used has been shown to be critical for effects on the 

proliferation of lymphocytes in a recent study.s Further studies with a range of antigen concentrations, 

and with M. leprae cell wall antigen or whole M. leprae, are necessary. It is  possible that M. leprae cell 
free extract, although having no detectable effect on NGF protein concentrations, may influence 

turnover or secretion of NGF. It is  also possible that conditions in vitro do not reflect the conditions 

in vivo. In addition, it would be of interest to study the effect of sera from leprosy patients, and cytokines 
known to be involved in leprosy skin, on NGF concentrations in cultured keratinocytes. 
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THE TRAGEDY OF DEFORMITY IN CHILDHOOD LEPROSY 

Editor, 

It is the deformity resulting from late or inadequate treatment which sets leprosy apart from other 
diseases in the minds of both the public and patients . Deformity is a preventable complication, given the 

powerful drugs available for cure, and is especially distressing when it occurs in children. Delay in 
seeking appropriate care being compounded by the social stigma of leprosy is mostly responsible for the 

continued incidence of deformity. The intention of this paper is to highlight the plight of the substantial 
number of children who must carry the burden of deformity lifelong despite widespread efforts to 

'control ' the disease. 

Methods 

All cases of child leprosy (under 1 5  years of age) attending Karigiri Hospital for diagnosis and treat­

ment in 1 997 were reviewed retrospectively. Information regarding age, sex, leprosy type, duration 
of symptoms, household contacts, deformity and details  of any previous treatment was gathered. 

Information on subsequent therapy received from this institution was also noted, as well as any 
development of deformity during this period. Deformity for the purpose of this study included grade 2 

of the WHO disability grading 1 995 ' as well as muscle weaknesses objectively assessed. 

Results 

In all ,  there were 46 child leprosy patient charts. These were reviewed and the results summarized 
in Table 1 .  

Fifteen of 46 children (33%) had deformity ranging from abductor digiti minimi weakness to gross 
claw hand. Six of the 15 (40%) had grade 2 deformity, constituting 1 3 %  of all children: one while on 

treatment, one after being released from treatment and four presented for the first time. 
Nine children had developed weakness of abductor digiti minimi, six presented for the first time 

with weakness while three developed weakness after RFT. MB patients and those above I O  years had 
significantly higher deformity rates (p < 0·05) .  Detailed findings are summarized in Table 2.  Just two of 
these had been referred for corrective surgery from other institutions. 

Another patient demonstrated worsening deformity whilst on MDT, initially presenting with a deep 
fissured anaesthetic right heel and started on PBR, returning 3 months later in reversal reaction with 
weakness of both hands and right foot drop. 




