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Introduction 

The ob jec t ives  and possibilities of b a c t e r ~ o l o g i c a l  examination (BE) i n  

leprosy a r e  : 

( a )  To o f f e r  support  t o  the  c l ~ n i c a l  d iagnos is  of t h e  d i s e a s e  : i n  pauci- 

b a c i l l a r y  (PB) leprosy  t h e  BE is negat ive  o r  feebly  p o s i t i v e ,  i n  

unt rea ted  m u l t i b a c i l l a r y  (MB) forms of t h e  d l sease ,  t h e  BE i s  s t r o n g l y  

pos i t ive .  

(b) To make t h e  d i s t i n c t i o n  between PB and MB forms of t h e  d isease ,  s i n c e  

t h i s  has  now important t he rapeu t i c  impl ica t ions ,  drug regimens f o r  t h e  

two types of d i s e a s e  being d i f f e r e n t .  The breaking poin t  is a b a c t e r i a l  

index ( B I )  of 2 o r  more a t  any s i t e  examined. 

(c)  To a s s i s t  i n  t h e  d iagnos is  of r e l apse  o r  de t e r io ra t ion .  

I n  t h e  pas t  t he  BE i n  leprosy  has  been l a r g e l y  neglected. This was somehow 

acceptable  a s  long a s  therapy was based on a s i n g l e  drug t o  be administered t o  a l l  

p a t i e n t s ,  i r r e s p e c t i v e  of t h e  form of t h e i r  disease.  This has now changed and 

the re fo re  t h e  BE has become an  indispensable p a r t  i n  leprosy  cont ro l .  

We have s u w a r i z e d  i n  Table 1 the  gradat ions  of t h e  d i f f e r e n t  procedures f o r  

t h e  d iagnos is  of leprosy. It appears  t h a t  most information is obtained from t h e  

minimal investment i n  simple microscopy of s l i t - s k i n  smears. Furthermore, t h e  

same s t a i n i n g  method is appl ied  I n  t h e  d lagnos ls  of tuberculos is .  The latter 

c o n s t i t u t i n g  gene ra l ly  a  more urgent  h e a l t h  problem, i t  i s  a l l  t h e  more important 

t h a t  paramedical personnel be thoroughly t r a l n e d  t o  perform t h i s  t echn ica l  proce- 

dure co r rec t ly .  

The s t e p s  involved a r e  shown i n  Table 2. 
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Table 2  : Steps in bacterrologic examination for leprosy and tuberculosrs 

Leprosy Tuberculosis 

Specimen: slit skln smear sputum collection \ drying ,sputum smear 

fixation 

Procedure : 

Tralnlng should comprise the following headings : 

(a) Fundamentals on the Ziehl-Neelsen (ZN) stainlng procedure. 

(b) Collection and preparation of specimens, necessary material. 

(c) Preparation of reagents, necessary material. 

(d) Application of ZN technique. 

(e) Reading. 

(f) Interpretation - Action to be taken. 



1. Fundamentals 

The ZN procedure is a complex, regressive staining method comprising three 

essential steps : 

(a) Overstaining with basic fuchsin. This is achieved by using carbol fuchsin 

containing phenol and applying heat or keeping the staining solution on the slide 

for a longer tlme at room temperature. Heating of the slides presents practical 

difficulties : it comsumes energy and frequently the slides are overheated, fried. 

Therefore we advocate the cold staining method, leaving the stain for 30 minutes. 

(b) Decoloration ( = regressive step) with either acidified alcohol or acid in 

water, all material, except Mycobacteria (in this case M.leprae or M.tuberculosis) 

loosing the red fuchsin stain. At this moment, leprosy bacilli in the prepara- 

tion are stained red on a colourless background. 

(c) Counterstaining of the background with methylene blue, 

With these points in mind, one can understand why the composition of the 

staining solutions is as they are, and that many types of acids can be used as 

decolorizers : hydrochloric acid, sulfuric acid, nitric acid. 

It is clear however that within an area and preferably a country, all 

procedures should be standardized. 

2. Collection and Preparation of Specimens 

The making of skin slit smears is clearly described in the THELEP Standard 

Protocol on the experimental treatment of rnultibacillary leprosy and should be 

thoroughly practised. At least three smears should be made : 

- from one earlobe and two lesions. 
If there is only one lesion : 

- from two earlobes and one lesion. 
More smears may be made, but this is a minimum. It is important that within 

a service, a region, a country, the smear-taking is standardized; if more smears 

are made, they should be done everywhere and always in the same way. 



We do not advocate  r o u t l n e  nose smears because t h e  only  way t o  perform 

them wi th  mlnlrnum harm t o  t h e  p a t l e n t  and maxmium s t anda rd lza t lon  i s  by exami- 

na t ion  of nose blow (See THELEP Standard Pro tocol ) .  

W e  s t rong ly  advocate  t o  mark t h e  s l i d e s  wi th  a diamond penci l .  This  i s  a 

r e l a t i v e l y  expensive p i ece  of equipment, but lasts f o r  many decades. Personnel 

should be r e spons ib l e  f o r  t ak ing  c a r e  of lt. 

Smears should be made from dermal r a t h e r  than  epidermal m a t e r ~ a l  and should 

n e i t h e r  be too  t h i c k  nor  t oo  th ln .  Thick smears w i l l  produce c racks  dur ing  

drying o r  f i x a t i o n ;  t h e s e  w i l l  s t a l n  red,  and may resist decolora t ion ,  less 

experienced personnel  i n t e r p r e t i n g  them a s  a c i d  f a s t  bac t e r i a .  Smears t o o  t h i n  

may g i v e  f a l s e  nega t ive  r e s u l t s  and a r e  d i f f i c u l t  t o  read because i t  becomes 

d i f f i c u l t  t o  focus t h e  microscope c o r r e c t l y .  

Smears should be d r i e d  f o r  1 5  t o  30 mlnutes and f ixed.  F i x a t i o n  can  be done 

by pass ing  s l i d e s  through a flame, aga in  wi th  t h e  danger of overhea t ing  o r  burning. 

It i s  p r e f e r a b l e  t o  f i x  t h e  smears i n  form01 vapours : 2 m l  concent ra ted  formal- 

dehyde i s  introduced i n  a s l i d e  box, and t h e  s l ~ d e s  l e f t  f o r  15  mlnutes. 

P repa ra t ion  of Reagents 

Each Heal th Centre  should be equipped wi th  t h e  f o l l o w ~ n g  m a t e r i a l  : 

Table 3 : Mate r i a l  necessary f o r  t h e  p repa ra t ion  of staining reagents  

- f i x a t i o n  c o n t a l n e r s  each t ak lng  5 s l i d e s  

- 60 - 100 m l  p l a s t i c  s t a i n l n g  b o t t l e s  w i th  p i p e t t e s  ( p l a s t i c )  

- 114 L. b o t t l e  ( p l a s t i c )  

- 1 L. b o t t l e  ( p l a s t i c )  

- measuring c y l l n d e r  100 m l  

- r i n s i n g  b o t t l e  

- p l a s t i c  10 m l  p i p e t  + bulb 

- funnel  ( p l a s t i c )  

- new fuchs in  

- methylene blue 

- phenol c r y s t a l s  

- HC1 

No. - 
4 

3 

1 

4 

1 

1 

1 

2 

25 g 

25 g 

100 g 

1 L. 



Table 3 (Cont 'd) 

- denaturated a lcohol  1 L. b o t t l e s  

- pince t  = 18 cm long 

- form01 40 X 

- i n s t r u c t i o n s  

No. - 
10 

I n s t r u c t i o n s  can read a s  follows. The advantage of t he  proposed technique 

1s t h a t  no balance i s  necessary. 

1 Stock fuchs in  s o l u t i o n  

Transfer  contents  o f  new f u c h s ~ n  r e c i p i e n t  i n t o  a 1 L. b o t t l e ,  f i l l  wi th  

denaturated alcohol .  Agitate .  Use next day. R e f i l l  b o t t l e  a s  long a s  t h e r e  

1s a deposit .  

2 5 X Phenol s tock  s o l u t i o n  

F i l l  a 1 L. f l a s k  wi th  water. With measuring c y l i n d e r  t ake  out  50 m l  

and pour away. Melt t h e  phenol c r y s t a l s  i n  a water bath. With measuring 

cy l inde r  add 50 m l  of molten phenol t o  t h e  water.  Mix w e l l .  With measuring 

cyl inder ,  take  out  100 m l  and pour away o r  s t o r e  elsewhere. 

3 Acid a lcohol  

F i l l  114 L. b o t t l e  with denaturated alcohol .  With p ipe t  and bulb  t r a n s f e r  

12 m l  hydrochloric a c ~ d  i n t o  the  alcohol .  

4 Stock methylene blue s o l u t i o n  

Transfer  contents  of e t h y l e n e  blue powder r e c i p i e n t  i n t o  a 1 L. b o t t l e ,  f i l l  

up wi th  denaturated alcohol .  Agitate .  Use next  day. R e f i l l  b o t t l e  as long 

a s  t h e r e  is a deposi t .  



(5)  Worklng c a r b o l  f uchs ln  s o l u t l o n  

Put f i l t e r  paper In  funnel.  Through ~ t ,  £111 t h e  900 m l  con t a ln lng  

5  % phenol s o l u t l o n  f l a s k  (no. 2) w ~ t h  s t o c k  fuchs in  s o l u t l o n  (no. 1 ) .  Stopper  

f l a s k .  Mix. Rinse funnel .  Using t h e  f i l t e r  paper containing funne l  f i l l  a  

s t a i n i n g  b o t t l e  w i t h  working f u c h s i n  s o l u t i o n .  Rinse funnel .  

(6)  Working d e c o l o r i z e r  

Using t h e  funne l  £111 a  second s t a i n i n g  b o t t l e  w i th  a c i d  a l coho l  from f l a s k  

no. 3. Rinse funne l  w i t h  water .  

( 7 )  Working methylene b lue  s o l u t i o n  

F i l l  1 L. f l a s k  w i t h  water .  Using t h e  measuring c y l i n d e r  t a k e  ou t  200 m l .  

Pu t  f i l t e r  paper i n  funnel .  Through it f i l l  t h e  f l a s k  w i t h  methylene b lue  s t o c k  

s o l u t i o n  (no. 4 ) .  Rinse funnel .  Using funne l  w i t h  f i l t e r  paper  f i l l  t h e  t h i r d  

s t a i n i n g  b o t t l e  w i t h  worklng methylene b lue  s o l u t i o n .  

Pu t  t a p e  l a b e l  on each f l a s k .  I n d i c a t e  c o n t e n t s  w i t h  b l ack  p e n c i l  o r  

b a l l p o i n t .  

Instructions should be put  under some p r o t e c t i v e  p l a s t i c .  

Q u a l i t y  c o n t r o l  evaluation should e n t a i l  : i n s p e c t i o n  f o r  t h e  presence of 

a  d e p o s i t  i n  t h e  s t o c k  s o l u t l o n s  of b a s l c  f u c h s i n  and methylene b lue ,  r e adab l e  

l a b e l s ,  presence of m a t e r i a l  ( p i p e t ,  bulb,  measuring s o l u t ~ o n , d ~ a m o n d  p e n c i l ) ,  

availability of l n s t r u c t l o n s ,  g e n e r a l  c l e a n l i n e s s ,  I£ p o s s i b l e  p r e p a r a t i o n  of s t o c k  

o r  working s o l u t i o n s .  

4. Appl i ca t i on  of Z.N. Technique 

A s t a i n i n g  r ack  may be made of any p r e f e r a b l y  r e c t a n g u l a r  r e c i p i e n t  w i t h  

approximate measures: l eng th  : 40-50 cm, wid th  : 30-40 c m ;  h e i g h t  : 1 5  c m  and up, 

suppo r t i ng  2 o r  4  metal  o r  wooden s t i c k s  on which t h e  s l i d e s  may be depos i ted .  

Such m a t e r i a l  i s  l o c a l l y  a v a i l a b l e  everywhere. 

Cover smear w i t h  working c a r b o l  f uchs in  s o l u t i o n .  The use of s t a j n i n g  b o t t l e s  

provided w i t h  p i p e t t e s  and bulbs ,  con t a rn lng  p r e - f i l t e r e d  s t a l n i n g  s o l u t i o n s  a l l ows  

a  cons ide rab l e  economy of s t a i n l n g  s o l u t l o n s .  



Leave bas ic  fuchsln f o r  30 minutes, adding s t a i n i n g  so lu t ion  i f  s l i d e s  

dry up. 

Using r rns ing  b o t t l e ,  r i n s e  s l i d e s  with water.  

Decolorize. 

Rinse. 

Counterstain wi th  working methylene blue so lu t ion ,  3 minutes. 

Rinse. 

Dry. 

Opportunity should be given f o r  t r a i n i n g  i n  a l l  t hese  procedures. 

5. Reading 

The Ridley Jopl ing  s c a l e  should be adhered t o  everywhere. 

The provis ion  of some standardized s l i d e s  i s  very  useful .  

We have prepared i n  our  l abora to ry  a  s e r i e s  of s l i d e s  each bearing t h r e e  

smears : t he  l e f t  one wi th  a B I  of 4, the  middle and r i g h t  ones wi th  a  B I  of e i t h e r  

0 ,  1, 2 o r  3, randomized. 

These s l i d e s  a r e  f ixed  and numbered. They a r e  accompanied by a  l is t  s t a t i n g  

the  s l i d e  number wi th  the  corresponding va lues  of t h e  B I s  of t h e  d i f f e r e n t  smears. 

These s l i d e s  se rve  two purposes : q u a l i t y  t e s t i n g  of t h e  s t a i n i n g  procedure 

and of readlng of t h e  BI .  

I n  t h e  4+ smear, t h e r e  should be no d i f f i c u l t y  i n  f ind ing  t h e  a c i d - f a s t  

b a c t e r i a ,  provided t h e  s t a i n i n g  technique i s  s a t i s f a c t o r y .  By examining "blindly1' 

t h e  two o the r  smears, t h e  q u a l i t y  of t h e  B I  reading can be ve r i f i ed .  

I f  a  s tandard s l i d e  i s  s t a ined  and examined once every  4 - 6 months, and f i v e  

s l i d e s  a r e  a v a i l a b l e ,  t h i s  should al low q u a l i t y  t e s t i n g  during 2 t o  2 112 years.  

Furthermore i f  s t a ined  s l i d e s  a r e  kep t ,  they  l a t e r  on w i l l  a l low v e r i f i c a t i o n  of 

B I  reading. 

6. I n t e r p r e t a t i o n  - Action t o  be taken 

The i n t e r p r e t a t i o n  of t h e  B I  reading can be summarized a s  fol lows : 



New, untreated patlents (All results refer to those at any one slte.) 

0 no leprosy or BP leprosy 

1 : bacteriologically proven PB leprosy 

2 and more : MB leprosy 

Old, previously treated leprosy. 

0 : no leprosy, or treated PB or MI3 leprosy 

1 : treated MB leprosy 

>/2 : MB leprosy, keep~ng in mind that adequate treatment diminishes the 

BI by approximately 1 unit per year. Thus these results should be 

Interpreted taking into consideration the kind and duration of previous 

treatment. 

Signlflcant increase of the BI is the result of either irregular drug 

Intake or development of resistance. 

We strongly d~scourage the generalized tendency to determine M I S .  Thls IS 

Indeed a dellcate procedure that can only be performed by tralned people 

examining perfect smears with perfectly regulated research microscopes, and entalls 

frequently a subjective factor. 

Simple bacterlological examlnatlon of patlents is on the whole of such a 

low quality and so much Important, that every effort should be made to bring 

t h ~ s  technique to a hrgh level in the first place. 

SUMMARY 

Fundamentals for trainrng In bacterioscopy of leprosy are presented,: the 

staining procedure, collection of specmens, necessary material, preparation 

of reagents, reading, quallty control and interpretation. 
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