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Summary A study was undertaken t o  look at two o f  the factors which may have 
an effect on the Bacteriological I ndex ( B I )  of sl i t-skin smears collected in the field. 
The effect of sunlight during ai r-drying of the smears was examined by comparing 
smears dried in sunl ight with those dried in darkness or in  the shade. The results 
showed no significant difference in  the B I  readings of  the slides from the three 
different groups. 

A second set of sl it-skin smears were used to investigate whether staining 
would be affected by delaying the staining of the fixed smears by intervals of one 
week and three weeks.  The readings from these various groups also showed no 
significant difference. However, there was a t rend towards lower readings in  the 
slides that had been stored for longer periods. 

The relevance of these findings for leprosy field workers is  discussed . 

Accurate slit-skin smear examination in leprosy is important for the classification 
and occasionally the diagnosis of leprosy . Classification of leprosy patients has 
important implications for their medical management. 

The World Health Organisation stresses the importance of uniformity and 
reliability of technique when preparing slit-skin smears in order to assign patients 
to multibacil lary or paucibacil lary groups for multidrug treatment regimes . l 

Technical manuals for smear collection and staining2 advise that the smears 
should be dried in shaded conditions.  Exposure of the smears to bright sunlight, 
either during preparation and staining or subsequently during storage as 
reference slides, may affect the staining properties of the bacil l i  so that they no 
longer take up the stain or, if  already stained, they fade. This may cause 
difficulties when estimating the Bacteriological Index (BI) of the smear so that the 
patient's bacil lary load may be underestimated . 
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Under field conditions, slit-skin smears may become exposed to bright 
sunlight during their preparation or during transport back to the base hospital for 
staining. Our experience in vil lage clinics in South India has shown that although 
the smear may be placed in the shade to dry, it may become exposed to sunlight as 
the shadows move. 

Another factor which may affect the ability of the bacil l i  to take up stain is  the 
length of the delay between preparation of the smear and its arrival in the 
laboratory for staining. Either the delay itself, or intermittent exposure to light as 
the slide storage box is opened and closed, may affect the staining. In large control 
areas where the control teams have to travel over difficult terrain, there may be a 
delay of some days or even weeks between the collection of the smears and their 
arrival at the base hospital for staining. 

This study was undertaken to investigate the importance of technique in the 
preparation of slit-skin smears in the field. The first part of the study looked at the 
effect of drying the slides in sunlight for short periods prior to fixation .  The 
second part of the study investigated whether an interval of one or three weeks 
between fixation and staining would affect the number of bacil l i  seen when the 
smears were then stained and examined . 

Patients and methods 

E F F E C T  O F  D R Y I N G  S L I T - S K I N  S M E A R S  I N  D I R E C T  S U N L I G H T  

Patients for this study were selected from those attending monthly clinics a s  part 
of a leprosy control programme in Tamil Nadu, South India . Sites for smears 
were selected on the basis of a previous positive BI of 2 + or greater, taken within 
the past 1 2  months. This value was chosen because the changes that could be 
expected on a smear with less than 1 0  bacil l i  per hundred high power fields (BI  of 
1 + )  were unlikely to be detected on routine examination .  

Twenty smears were taken from 1 5  patients attending roadside clinics. Two 
sites were used on five patients . A further 9 smears were taken from patients 
attending a clinic at one of the base hospitals .  Two sites were used on one patient 
and three sites on two patients .  Patients' ages ranged from 1 0  to 6 1  years (mean 
3 5 · 1 years) . There were 1 2  males and 7 females . All the patients had lepromatous 
or borderline lepromatous leprosy and were receiving treatment either with 
dapsone alone or following the WHO guidelines for multidrug treatment regimes. 

Three smears were taken from each site onto three separate microscope slides. 
Ridley and Ridley have shown that duplicate smears can be taken from the same 
site without affecting the BI ,  provided that the site has a high bacil lary load . 3 The 
method used followed that described by Leiker and McDougall ,2 based on an 
original reference from Wade,4 One smear was immediately placed in  a light
proof box to dry .  This was used as a control .  One smear was left in incidental 
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sunlight to dry and the third smear was placed in the shade . Care was taken to 
avoid the smears in sunlight being shaded or those in the shade being exposed to 
the sun during the drying time . 

The smears were left for 5- 1 0  min to dry. All smears from the same site were 
dried for the same length of time. The allocation of the first, second and third 
smears to either sunlight, shade or darkness was varied randomly for each 
patient .  

Table 1 .  Patient data and bacteriological index of  smears 
from the first study comparing smears dried in  darkness 
with equivalent smears dried in  sunlight or in  the shade. 

Bacteriological Index 
Site of 

Patient Age Sex smear Darkness Sunlight Shade 

I 38 F thigh 2 +  2 +  2 +  
2 40 M earlobe 4 +  3 +  4 +  
3 26 F earlobe 3 +  3 +  3 +  
4 23 F forehead 2 +  2 +  2 +  
5 36 M buttock 3 +  3 +  3 +  
6 1 0  M buttock 2 +  2 +  2 +  
7 6 1  M earlobe 1 +  1 +  1 +  
8 46 M forehead 4 + 4 +  4 +  

buttock 1 +  1 +  1 +  
9 42 F earlobe 1 +  1 +  1 +  

forehead 2 +  1 +  2 +  
chin 1 +  2 +  1 +  

1 0  20 F earlobe 3 +  2 +  3 +  
forehead 2 +  2 +  2 +  
chin 3 +  2 +  2 +  

1 1  50 M buttock 2 +  2 +  3 +  
1 2  24 M earlobe 2 +  2 +  2 +  
1 3  25  F earlobe 1 +  1 +  1 +  

chin 3 +  3 +  3 +  
1 4  5 1  M earlobe 1 +  1 +  1 +  

chin 1 +  1 +  1 +  
1 5  46 M earlobe 2 +  3 +  2 +  
1 6  46 M earlobe 2 +  3 +  1 +  

chin 1 +  1 +  1 +  
1 7  26 F earlobe 1 +  1 +  1 +  

chin 1 +  1 +  1 +  
1 8  ? M earlobe 2 +  3 +  2 +  
1 9  22 M earlobe 3 +  3 +  3 +  

forehead 3 +  3 +  3 +  
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After drying the smears, the slides were heat-fixed by passing them over the 
flame of a spirit lamp. They were then stored in a conventional slide box. 

All the smears were transported back to the base hospital at the end of the 
clinic. The fol lowing day they were stained with a Ziehl-Neelsen stain using the 
technique described by Thangaraj . 5 This is the technique routinely used at this 
hospita l .  The smears were examined blind by a laboratory technician who 
regularly examines slit-skin smears . The BI was recorded according to the Ridley 
BI . 6 

The lightproof box was constructed from a cardboard slide box . The inside of 
the box was painted matt black and the lid of the box was raised on two cardboard 
supports to allow air to circulate through the box, but not sufficiently high to 
allow light to enter the box. 

2 E F F E C T  O F  D E L A  Y E O  S T A I N I N G  O N  T H E  R E A D I N G  O F  S L I T - S K I N  S M E A R S  

Patients were selected from medical outpatients and inpatients at a leprosy 
hospital in South I ndia.  All the patients had had a previous smear with a BI  of2 + 
or above, which had been taken within the previous year. Thirty smears were 
taken from 26 patients .  The patients' ages ranged from 1 7  to 55 years (mean 37  
years) and there were 20  males and  6 females . The patients were suffering from 
lepromatous, borderline lepromatous or borderline leprosy and they were al l  
receiving treatment. Four smears were taken from each site ,  using the technique 
described by Leiker and McDougal1 . 2 The smears were dried in the shade for 5 
min and then heat fixed . 
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Figure 1 .  The change in  B I  of  corresponding sl it-skin smears dried in  sunlight (a )  and  dried in  shade 
(b), compared with identical smears dried in darkness. An increase in the BI i s  indicated by a 
posit ive change. 
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Table 2. Patient data a n d  bacteriological i ndex of smears for 
the second study comparing smears that were stained and 
read on the day following their preparation with equivalent 
smears that were stained and read after an interval of  one 
week or  three weeks.  

Bacteriological Index 
Site of 

Patient Age Sex smear 2 days 8-9 days 22-23 days 

I 26 F earlobe 4 +  4 +  3 +  
2 36 M earlobe 5 +  5 +  5 +  
3 49 M earlobe 2 +  3 +  3 +  
4 33  M earlobe 3 +  3 +  3 +  
5 1 7  F forehead 3 +  3 +  3 +  
6 47 M forehead 4 +  4 +  4 +  
7 3 1  M forehead 4 +  4 +  4 +  
8 46 M forehead 5 +  4 +  4 +  
9 36 M earlobe 4 +  3 +  3 +  

forehead 2 +  3 +  2 +  
1 0  45 M earlobe 4 +  1 +  2 +  
I I  3 5  M forehead 2 +  2 + 1 +  
1 2  34 F earlobe 3 +  3 +  4 +  
1 3  44 M earlobe 4 +  4 +  4 +  

forehead 3 +  3 +  3 +  
1 4  1 9  M buttock 2 +  2 +  1 +  
1 5  37  F forehead 3 +  3 +  2 +  
1 6  3 5  M earlobe 4 +  4 +  5 +  

forehead 5 +  4 +  5 +  
1 7  3 1  M earlobe 3 +  1 +  2 +  
1 8  3 1  M earlobe 3 +  3 +  3 +  
1 9  24 M earlobe 4 +  4 +  3 +  

forehead 3 +  3 +  2 +  
20 36 M forehead 2 +  2 +  2 +  

The smears were then allocated t o  one o f  three groups, the fourth slide being 
kept as a spare. The first smear was stained and examined within 48 hours using 
the Ziehl-Neelsen staining technique employed in the hospital . 5 Those smears 
with a BI of 1 + and negative smears were excluded from the study at this stage. 
The remaining smears were stored in a closed wooden slide storage box. The 
second group of smears was stained and examined 8-9 days after they were taken . 
The third group was stained and examined at 22-23 days. 

Results 

Table 1 shows patient data and the results obtained from smears dried m 



276 Joanna Sayer et al 

V> Q} '2 Vi 
'0 
Q; .0 E " z 

20 

1 5  

1 0  

5 

( a )  

- 2  - I  0 + 1 

20 

1 5  

1 0  

5 

Change  in B I  

( b ) 

- 2  - I  0 + 1  

Figure 2. The change in  BI  after one week (a) and after three weeks (b), compared with the control 
smears stained and read immediately after they had been taken. An increase in the B I  is  indicated by 
a positive change. 

darkness, shade and direct sunlight. The BI of smears dried in  the lightproof box 
was used as a control for comparison with smears dried in the shade or in  sunlight. 
This is i l lustrated in Figure 1 which was constructed by calculating changes in  the 
BI  between the control smear and the corresponding smear dried in  sunlight or 
shade. An increase in  the B I  is indicated by a positive change .  Analysis of the 
variance using the method described by Bailey? showed no significant change 
between the slides dried in  sunlight, shade or in darkness at 9 5 %  confidence l imits .  

Table 2 shows data relating to the second study looking at the effect of a delay 
in  staining and reading slit-skin smears. The effect of the delay in staining on the 
BI is  i l lustrated in  Figure 2 .  The slides stained and read within 48 h were used as 
the con:trol . A positive change indicates an increase in B I .  The differences between 
the groups is  not statistically significant .  

Discussion 

Although our results show no significant difference between the values for B I  
recorded on the day after the smears were collected and the values recorded at one 
week and at three weeks, they appear to show a trend of decreasing values with 
increasing delay before staining. This trend may disappear if  the experiment is 
repeated with a larger number of samples . It would be informative to repeat this 
work with a larger number of subjects and look at the effect of a longer delay 
between fixation and staining. 

The results from our studies suggest that exposure to sunlight for short 
periods during the drying of the smear under field conditions will not significantly 
affect the B I .  
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This work corresponds with that of Dharmendra & M ukerjee8,9 who found no 
change in the staining properties of leprosy baci l l i  after short periods of exposure 
to sunlight of up to 30 min.  However longer exposures (greater than 6 h) did 
decrease the proportion of bacil l i  that were stained . This work was done using 
bacil l i  from a nodule on the ear of a lepromatous patient.  I t  is  not clear whether 
the smears were exposed to light before or after fixation.  

They extended their investigations to look at the elements of the spectrum that 
were involved . Since the smears were protected by wrapping them in black paper 
they concluded that the shorter u ltraviolet (UV) wavelengths were the ones that 
were producing these changes. They confirmed this using an ultraviolet lamp. 
M ukerjee 10 later showed that similar changes in  staining could be produced by X
irradiation. Corcos 11  was able to protect the leprosy bacil l i  from these changes in 
their staining properties by first boiling the bacil l i  for 30 min. 

Most of the studies mentioned above used prolonged periods of exposure to 
sunlight, UV -irradiation or X-irradiation to alter the staining properties of the 
bacteria .  Our work has looked at the effect of relatively short exposures under 
usual field conditions. We have found no significant effect on the BI of slides as a 
result of these short periods of exposure and therefore do not suggest that any 
further precautions need to be taken during collection and fixing of slit-skin 
smears in the field . However, i t  is  important to ensure that the fixed smears are 
placed in a lightproof slide box for transportation back to the base hospital and 
that they remain protected from light, especially of short wavelength until after 
they have been stained and read . 

The results from our study do not allow us to draw any definite conclusions 
about the effect of storage on fixed, unstained smears . I t  is possible that storage 
may alter the bacterial  staining properties to produce a falsely low B I .  We would 
recommend that field workers should stain and read their slit-skin smears as soon 
as possible after collecting them . 
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AMREF, East Africa 
A M R E F  works for better health for people in East Africa; mainly in Kenya, Somalia, Southern Sudan,  
Tanzania and Uganda. 

For the last 30 years, A M  REF has created and organised health care projects that are relevant and useful in  
the rura l  communities. Our Fly ing Doctor Service takes health care to isolated regions; our immunization 
programmes protect the young against preventable diseases: our training of Community Health Workers means 
practical health care is a part of everyday l ife; and our medical research work saves l ives and develops tech niq ues 
of fight ing i l l-heal th that are cheap and appropriate in a rural s i tuation.  

We are a charity . We make no profits and depend on funds from government and non-government aid 
agencies i n  A frica, Europe and North America, as well as from private donors. A M R E F  has eight international  
offices i n  Canada, Denmark, France, Germany, the Netherlands, North America, Sweden and the U nited 
K ingdom and our headquarters are i n  Nairobi , Kenya . 

For further info rmation please contact: African M edical and Research Foundation, London House, 68 
U pper Richmond Road, London SW I 5  2RP.  
Tel :  0 1 -874 0098.  

LEPRA Prize Essay Competitions, Medical Schools, UK 
The prize-winning article for 1 985 ,  by M r  M ichael Maier, a medical student from London,  was on the subject of 
'The relationship between al lergy and immunity i n  leprosy' and i t  has been published in  the International Journal 
of Leprosy, Volume 55, N umber I ,  March 1 987 .  We are most grateful  to the Editor, Dr R C Hastings, for his 
cont inued interest i n  the prize-winning entries, through the years. For 1 986, Paul K lenermn n of Oxford 
(,Aetiological Factors in Delayed Type Hypersensit ivi ty Reactions in Leprosy')  and Karim M eeran of London 
(,Trea tment Fai lure in  Leprosy and Tuberculosis') shared an  eq ual first prize. For 1 987,  the a lternat ives are: 
' Mycobacterial I n fections i n  the I mmunocompromised Host; Present and Future Prospects' or 'The Need for 
New Drugs i n  the Treatment and Control of Leprosy' . The closing date is the end of 1 987 .  Further enquiries to 
Dr C Kelly,  LEPRA, Fairfax House, Causton Road, Colchester, CO l I PU, England . 

[These essay competit ions for U K  medical students have been run every year for nearly 1 8  years. There are 
never a large number of entries, but, a lmost i nvariably there is at least one of outstanding qual i ty .  The total 
available prize money has now risen to £500 for each year .  Although the cost-effectiveness of this exercise is 
difficult to assess, LEPRA has the impression that the money is  wel l spent and there i s  certainly evidence that  
entry has in  many cases led to the student going abroad to work i n  leprosy during an elective period or to 
participation i n  leprosy research, after q uali ficat ion .  Editor.] 




