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Summary This paper reports a survey of lepromin react iv i ty  in adul t  populat ion 
groups i n  areas a t  th ree d ifferent elevat ions (geographical loca l i t ies) i n  cent ra l  Sr i  
Lanka,  using a lepromin A wi th a bac i l lary content of  3 or  4 x 1 07 baci l l i/m l .  The 
patterns of  react iv i ty observed with both Fernandez and M i tsuda react ions were 

clear ly  bimodal and s imi lar  in a l l  a reas. The d is t ribut ions of react ions were 
divis ible in to  'non-reactor' ('negative')  and ' reactor' ('pos i t ive ' )  components .  For 
both Fernandez and M i tsuda react iv i ty the demarcat ion between non-reactor and 
reactor components seemed to be best made at  a react ion s ize of 3 mm. The mode 
of  reactors of the Fernandez reaction was at  3-6 mm, and of  the M i tsuda react ion 
at  5-8 mm. Both types of react iv i ty showed no change with increase o f  age. 
Fernandez react iv i ty showed no evidence of any change with sex, race, BeG 
vaccinat ion status or  geographical a rea. M i tsuda react iv i ty  did not seem to be 
affected by race or geographical  a rea, but  there seemed to be possible changes wi th  
sex  and BeG vaccinat ion sta tus .  Even so, there seems to be a t rend for higher 
react ion sizes in  males, and the BeG vaccinated, with both types of  react iv i ty. 

The lepromin test ,  l ike the tubercul in  test has been i n  use for a long t ime, and a 
large body of l i terature has accumulated on i t .  H owever, because the avai labil i ty 
of lepromin had been res tricted i n  earlier years the l i terature on this  test i s  not  as 
extensive as that on the tubercul in tes t .  Further, the earlier l iterature has been of 
reports of i nvestigat ions carried out using lepromins prepared from Mycobacter
ium leprae, of human origin ,  often prepared by individual investigators, and 
therefore of variable qual i ty .  N ow, under the auspices of the I M M LEP 
programme, lepromin of armadil lo origin i n  a standardized preparat ion i s  
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available ( lepromin A ), in larger q uant i t ies for research purposes . We report here 
an investigat ion of the patterns of sensi t iv i ty to lepromin A in Sri Lanka.  

Materials ancl methods 

The populat ions tested were from three geographical ly d ifferent areas in Sri 
Lanka,  selected for expected di fferences in  tubercu l in  sensi t iv i ty (as i t  has been 
shown c�r1 ier lila t the prevalence of nonspecific mycobacteria l  sensit izat ion may 
vary with the a l t i tude and geographic area . 1 ,2 The characteristics of the 
populat ions tested are summarized in  Table I .  

Those tested were unselected members of  the adu l t  populat ion (over 12 years 
of age)  who vol unteered to permit test ing; only approximately one th i rd of the 
whole populat ion of a geographical ly defined area, who were el igible for testing, 
permi t ted test ing. Some individuals  who vol unteered were excluded where there 
was a possibi l i ty that the resul ts  of the test may be in terfered wi th, e .g .  pregnancy, 
atophy, chronic disease states, steroid therapy. Every person who permi tted 
testi ng, was admini stered two antigens intradermally using standard techniq ues,3 
on the volar aspect of the left forearm at si tes 6-7 cm apart . 

The ant igens used for testing were; I ,  lepromin A with a baci l lary content of 3 
or 4 x 107 baci l l i/ml (k indly suppl ied by Dr H astings of the National  Hansen's 
Disease Centre, Carvi l le ,  USA )  through courtesy of the Chief, Leprosy Sect ion, 
World Health Organizat ion,  Geneva) ;  2, the Soluble Protein Ant igen (SPA) of 
M .  /eprae, prepared by u l t rasonic disrupt ion of the organi sm, with a protein 
content of 10 J1g/ml (batch CD 19) (k indly suppl ied by Dr R J W Rees of the 
I M M LEP M./eprae Bank ,  Harrow, M iddlesex, UK); and 3, Tubercu l in  PPD- RT 
23, 2 TU per dose (Staten Seruminst i t ut, Copenhagen, Denmark ) .  

The  test resu l ts were read as the  maximum transverse and  vertical diameters of  
indurat ion palpated, a t  48  and  72  hr  i n  the  case of the  Fernandez reaction (of  the 
lepromin test) ;  and at  72 hr  in the case of the tests us ing SPA, or  wi th tubercu l in ;  
wi th the latter the  maximum transverse d iameter only, was  read . 3 ( Erythema was 
ignored as i t  was difficul t  to define clearly, i f  not impossible to read, in  dark
sk inned i ndividuals . )  The M itsuda reaction of the lepromin test was read (at  28 
days) as the maximum transverse and vertica l d iameters of the nodu le observed 
(palpated ) .  However, in these studies we have used only the transverse diameters 
of all types of reactivity ( see below) .  

The relat ionships between the transverse and vertica l diameters of the 
Fernandez and M i tsuda react ions and SPA reactions, and reactiv i ty  and age (a l l  
cont inuous  variables) were eva luated us ing regression analysis .  The frequency 
distri but ions of the Fernandez and M i tsuda react ions of d ifferent groups of 
persons ( BCG posi t ive and negative, d ifferent sexes and racial  groups-al l  
d iscrete variables) were compared us ing chi -square tests .  

The resu l t s  presented in th is  paper are those with the lepromin test  only;  those 
with SPA wi l l  be described in a subsequent paper. 



Table 1. Characterist ics of populat ions tested 

N umbers tested and read 

Geographic characteristics a t  48 hr or  28  days ::r:;, C1:> � (') 
Total Elevation Rainfa l l  M ai n  occupat ions  Racial .... 

;:::. 
Locat ion (meters) (mm)  (agricu l ture) groups BCG- BCG + tested A n tigens used �. 
Pussel lawa 900 2230 Tea growing Indian Tami l  1 40 1 0 1  24 1 (I) Lepromin A � '" 

Rice growing and ( baci l lary content 0 
� 

Sinhalese 3 x 1 07 baci l l i /m l ) C1:> 
(2) Tubercul in  V) "": -.  

Nuwara El iya t-< � 
A. Pedro 1 950 2230 Tea growing Indian Tami l  98 63 1 6 1  A s  a t  Pussel lawa ;:s ;>;-

M arket gardening � ;:s 
B .  Mahagastota 1 800 Tea growing Indian Tami l  1 05 79 1 84 ( I)  Lepromi n  A '" 

-
M arket gardening and ( baci l lary content 0 

Sinhalese 4 x 1 07 baci l l i/m l ) � ;:s -
(2) Tubercul i n  o:q' 
(3) SPA C1:> ;:s '" 

Galagedera 1 50 2080 M i xed cul t ivat ion (cocoa, Sinhalese 1 34 1 04 238  ( 1 )  Lepromi n  A � 
coconut ,  coffee and and (as a t  M ahagastota) � 
rice growing) Indian Tami l  ( 2 )  SPA 

(D -0 
Total tested 477 347 824 .... � 

� 
...... 

SPA, so luble protein antigen of M. leprae. 

0 -...l 
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Results 

The patterns of reactions observed are presented as freq uency distribut ions as 
such distr ibut ions are easi ly compared with others . Since there are thought to be 
basic d ifferences in the genesis of the two types of reactivity (Fernandez and 
Mi ts uda) el ici ted by the lepromin test, in i t ia l ly these patterns wi l l  be considered 
separately .  

The analysis of resu l t s  showed that  the transverse and vert ical d iameters 
el icited were highly correlated in  both the Fernandez and M i tsuda react ions .  
Hence, in  keeping with the recommendation for the tubercu l in  test,) we have u sed 
only t he transverse diameter in frequency distributions etc. Further, both types of 
reactions showed no change with age ( increase of age), showing that  react ivi ty of 
both types had probably reached maximum levels (for the individua l )  by the age 
of 1 2  years. Hence age as a variable was disregarded in  further analys is .  

T H E  M I T S U D A  REA C T I ON 

Presented in  Figure I are the patterns of M i tsuda reactIvIty of the whole 
population tested, from the three areas tested . ( I n  one geographic area , N uwara 
El iya,  two populat ion groups (Pedro and M ahagastota) located three mi les apart 
were tested . Since both groups seemed to show differing patterns of Fernandez 

lfl 
C 
Q 

Q) 
Q) 
ru ...... c Q) u 
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� 10 0... 

o 4 8 12 16 20 
reaction size In mm 

Figure 1 .  Frequency distr ibut ions of M i tsuda react ions of the whole populat ion of the d ifferent 
loca l i t ies ( Pedro, - - - 0 - - -; Pussel lawa, --0--; Mahagastota,  --; Galagedera, 
- - - - - -) .  
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react ions both are presented as separate population groups . )  The overa l l  
s imi larity of  the patterns observed in  the four groups is marked . The d is t ribut ions 
are c learly bimodal  with the mode of ' reactors' being at  5/6 to 7/8 mm react ion 
sizes . 

I n  order to at tempt to d ifferent iate between the observed reactor and non
reactor components in Figure I ,  a detai led examination of the distr ibut ion of 
react ions i n  the 0-5 mm size range was made (Figure 2) .  This showed that in  this 
invest igat ion,  a reaction size of 3 mm or more could be a rbitrari ly considered to 
be a satisfactory level at which to differentiate ' reactors' (,positive' ) from 'non
reactors' ('negative'-2 mm or less) .  

In Table 2 are presented the means of M i tsuda react ions i n  the different 
groups of individuals  according to sex , race and BeG vaccinat ion status .  The 

(f) 
C 
o 

-+-J 

�20 � 

o 1 2 3 4 5 
reaction size In mm 

Figure 2. Distr ibut ion of M i tsuda react ions of 0-5 mm of the population i n  d ifferent loca l i t ies and 
leprosy patients i n  Sri Lanka ( tuberculoid leprosy, . . . . . .  ; lepromatous leprosy, _ .  _. -; 
Pedro, - - - 0 - - -; Pusse l lawa, --0--; M ahagastota,  --; Galagedera, - - - - - -) . 
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Table 2. Mean M i tsuda reaction sizes of di fferent ca tegories of subjects 

Mean reaction s ize (mm)  
(numbers tested in  parenthesis) 

Populat ion group Of whole  populat ion Of reactors only 

I Pedro 
Tami l s :  BCG - M ales 4·  I 3 ( 3 5 )  6 · 0 3  ( 2 3 )  

Females 4 ·02 ( 5 7) 5 · 3 1 (42) 

2 BCG + M ales 6 · 58  (27) 7· 34 (24) 

Females 6 -44 ( 37 )  6 ·76  ( 3 5 )  

II M ahagastota 
Tami l s :  I BCG - Males 4-4 1 (28 )  7 ·27  ( 1 7 ) 

Females 2 ·94 (67)  5 · 3  I ( 36) 

2 BCG + M ales 7 ·  I 7 (2 I) 8 · 28 ( 1 8 ) 

Females 5·03 (42) 5 · 89 ( 3 5 )  

TIl PusselJawa 
Tami ls: I BCG - M a les 5· 14 ( 29) 6·2 I ( 24) 

Females 4-42 (63)  6 ·03 (46) 

2 BCG + M ales 7 · 32  (36)  7 ·99 (33)  

Females 6 ·04 ( 59) 6·36 ( 56) 

IV Galagedera 
I BCG- (a) M ales 

Tami l s  4 ·9 ( 1 3 ) 8 ·9 ( 7 )  

S inha lese 7 · 0  (23 )  8-4 ( 1 9) 

(b)  Females 
Tami ls  3 ·  3 ( 29) 5 ·5 ( 1 7) 

S inha lese 3 · 6  I ( 54) 6·08 ( 3 1 )  

2 BCG + (a)  Ma les 
Tami l s  8 · 1 6  ( 1 3 ) 8 · 84 ( 1 2) 

S inhalese 6 · 7 1  ( 22)  7 ·03  ( 2 1 )  

(b) Females 
Tamils  6 ·0  (25 )  6 · 78  (22 )  

S inha lese 5 ·44 (42) 6·53 ( 35 )  

trends that seem to be obtained are that males  seem to have higher means than 
females, the BeG vaccinated h igher than those not so vaccinated, and at  lower 
e levat ion higher than at  upper elevat ions .  Where n umbers permit ted, evaluat ions 
were made (using the chi-square test )  to determine the possible influence of 
biological variables on Mi tsuda reactivity (Table 3); (examples of comparisons 
made-BeG + ve male Tamils at  Pedro vs BeG + ve female Tami l s  a t  Pedro (for 
sex d ifferences) ;  BeG - ve male Sinhala at Galagedera vs BeG + ve male S inhala 
at Galagedera ; and so on) .  Thus at Galagedera a l l  three variables showed no 
significant d ifferences, whi le in the other areas the resul ts  obtained with d ifferent 
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Table 3. I n fluence of sex , race, and BCG vaccinat ion sta tus on M itsuda react iv i ty  

.Number of groups eva lua ted showing result 

Sex Race BCG sta tus 

Signi ficant at Signi ficant at Sign i fican t  at 
Not Not  Not 

Area sign i ficant  5% 1% sign i fican t  5% 1% sign i ficant  5% 1% 

Galagedera 3 4 4 
Pusse l lawa 
Mahagastota 2 
Ped ro 2 

Tota l 6 2 4 6 3 

groups were inconclusive,  with perhaps the exception that there were significant 
d ifferences between the BeG vaccinated and not vaccinated . 

T H E  F E R N A NDEZ RE A C T I O N  

The freq uency distribut ions of Fernandez react ions o f  the whole populat ions i n  
the four d ifferent groups are presented in  Figure 3 .  Here, whi le in  three groups 
there i s  a general s imi larity of the patterns of distr ibut ion,  i n  one group (at 
Mahagastota) the pattern d iffers completely from that of the others .  In the lat ter, 
there is a marked increase in  the smal l  reactions in the 1 -2 mm group,  which is  not 
seen elsewhere; the other distributions being of a more or less bimodal pattern of 
non-reactors and reactors. Except at Mahagastota, the mode of reactors seems to 
be at  3-4 or  5-6 mm.  

A detai led examination of the  distr ibut ion of react ions of the  smaller sizes 
(0-7 mm) (Figure 4)  shows that perhaps the best point of separat ion between the 
reactor and non-reactor component  (except at  Mahagastota) could be made at 
3 mm-a react ion of 3 mm or more therefore being considered to be a 'reactor' 
(,posit ive')  and 2 mm or less a 'non-reactor' ('negat ive ' ) .  

I n  Table 4 are presen ted the means of Fernandez react ions i n  the  d ifferent  
groups of indiv iduals  according to sex ,  race, and BeG vaccinat ion status .  Here 
too, the t rends observed seem to be the same as those seen with the M i tsuda 
react ion (higher in  males, in  the BeG vaccinated and at lower elevat ions) .  The 
chi-sq uare test was used , here too, to evaluate the influence of the d ifferent 
biological va riables on Fernandez reactivity;  however no significant d ifferences 
were shown with sex ( number of groups compared, 9), BeG status (number of 
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Figure 3. Freq uency distr ibut ion of Fernandez react ions of the whole populat ion of the d ifferent 

loca l i t ies ( Pedro, - - - 0 - - -; Pusse l lawa, --0--; M ahagastota,  ; Galagedera , - - -
- - - -). 

groups compared, 7) ,  or race (number of groups compared, 6, of which one 
showed d ifferences s ignificant a t  a 1 % level). 

The d ifferences in the frequency distribut ions of M itsuda and Fernandez 
react ions i n  the d ifferent geographical areas were a lso studied using the chi
square test by comparing the same subjects i n  the d ifferent areas .  The resu l ts  are 
presented in  Table 5 .  

With Mi tsuda reactivity i n  the BeG posit ive groups compared in  the d ifferent 
areas, no significant d ifferences were found showing that with the BeG 
vaccinated, al l  groups showed similar patterns of react ivi ty .  IIi the BeG negat ive, 
out  of 1 2  groups compared, five groups showed differences, wi th three at a 1 % 
level and two at  a 5 %  level . I n  these comparisons four  of the five groups (including 
a l l  three showing highly s ignificant d ifferences) are among females . Furthermore, 
four  of the six significant ly  d ifferent groups with the Fernandez reaction, and 
three of the five significant ly  groups with the M i tsuda react ion,  a l l  involve 
Mahagastota, where i t  was earlier pointed out  that ,  with the Fernandez reaction , 
the frequency distribut ion pattern was diss imi lar  to that of other areas .  I f  the 
M ahagastota populat ion i s  excluded from the comparisons, for Fernandez 
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Figure 4. Distr ibut ion of Fernandez react ions of 0-7 mm of the populat ion of the d i fferent loca l i t ies 

( Pedro, - - - 0 - - -; PusseJlawa, --0--; M a hagastota, ; Galagedera, - - - - - -). 

react iv i ty only one of s ix groups i s  significant ,  and for M i tsuda reactivity only two 
of eleven groups are significant ly d ifferent .  

OCCURRENCE OF ULCERATION IN THE MITSUDA REACTION 

A factor which may cause individuals not to volunteer for test ing during large 
scale populat ion surveys with s�in tests  may be the occurrence of painfu l  les ions 
as a resu l t  of test ing .  Such a les ion would be the occurrence of u lcerat ion,  which 
while not seen in  this study with Fernandez reactivity was observed with M itsuda 
react ivity .  ' U lcerat ion' as  described here, may vary from a minor and innocuous 
desquamation of the outer layers of the sk in to  deep and painfu l  surface u lcers,  
sometimes more than 10 mm i n  diameter or  s inuses leading to deeper seated 
cavitory lesions of s imi lar d imensions .  The i ncidence of such ' ulcerat ion' (or 
desquamation) is presented in Table 6. While it was not possible to ident ify 
relat ionships of the occurrence of , ulcerat ion'  with sex, age or  geographic local i ty ,  
there seems to be a s ignificant variat ion with BeG vaccinat ion status-the BeG 
vaccinated showed a higher i ncidence of 'u lcerat ion'  as  compared with those not 
vaccinated . 
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Table 4. Mean Fernandez react ion s izes of d ifferent categories of subjects 

Mean react ion s ize (mm)  
(numbers tested i n  paren thes is )  

Populat ion group Of who le populat ion Of  reactors only 

I Pedro 
Tami l s :  I BCG - M ales 5·04 (43) 7·17 (30) 

Females 4·62 (61) 6·23 (44) 

2 BCG + M ales 6·62 (26) H2 (23) 

Females 5·3 (34) 6·62 (27) 

I I  M ahagastota 
Ta mi ls: I BCG - Males 4·5 (24) 6·97 (14) 

Females 3·38 (74) 6·63 (32) 

2 BCG + M ales H3 (20) 10·08 (14) 

Females 2·9 (45) 5·84 (18) 

Sinhalese: BCG - M a les 3·5 (3) 4·5 (2) 

Females 3·55 (II) 5·25 (6) 

2 BCG + M ales 10·15 (7) 11·59 (6) 

Females 5·21 (12) 6·45 (9) 

I I I  Pussel lawa 
Tami l s: I BCG - M a les 3·08 (31) 5·88 (16) 

Females 2· 31 (71) 6·34 (24) 

2 BCG + M a les 4·94 (40) 6·81 (29) 

Fema les 4·56 (46) 7·65 (27) 

Si nha lese: I BCG-Males 3· 34 (9) 7·5 (4) 

Females 5· 39 (38) 7·62 (26) 

2 BCG + M a les 2·6 (5) 6· 5 (2) 
Females 4·56 (18) 7·32 (II) 

I V  Galagedera 
Sinhalese: I BCG - M ales 6·9 (25) 7·5 (23) 

Females 4·24 (59) 6· 76 (35) 

2 BCG + M ales 7·76 (25) 9·03 (21) 

Females 5·68 (49) 7·39 (36) 
Tami l s :  I BCG - Males 6·74 (19) 8·0 (16) 

Females 4·63 (32) 6·84 (21) 

2 BCG + Males 6·19 (16) 8·0 (12) 

Females 6·16 (26) H I  (21) 

OCCURRENCE OF 'SOFT' MITSUDA REACTIONS 

I n  this  study it was noticed that whi le most M itsuda reactions were of the 
characteristic nodu les, some had a d ifferent character, being soft and sometimes 
even plaque-like .  S ince the significance of these were uncerta in ,  these reactions 
were excluded from the foregoing analysis  of M itsuda react ions .  However the 
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Table 5. I n fl uence of geographica l loca l i ty  on react iv i ty to lepromin  

Groups on which the comparisons were made 

A reas between Fernandez test Mi tsuda test 

which comparisons 
were made BCG + M  BCG + F  BCG-F BCG + M  BCG+F BCG - F BCG - M 

Galagedera 
vs Pedro Not  Not  Not  Not Not  Not Not  

significan t  s ignificant s ignificant s ignificant s ignificant s ignificant s ignificant 

u s  M ahagastota Not Significant Significant Not Not Not Not  

s ignifican t  ( I  %) (5%) significant  s ignificant s ignificant s ignificant  

u s  Pussel lawa Not Not  Not  Significant Not  

sign i fican t  s ignificant s ignificant  ( I  %) s ignificant 

Pedro 
us Mahagastota Not Significant  Signi ficant  Not Not Sign ificant Not  

s ignifican t  ( I  %) (5%) significant  s ignificant  (5%) s ignificant 

u s  Pussel lawa Sign i ficant  Not  Not  Not Significant Not 

(5%) significant sign i fica n t s ignificant  ( I  %) significant  

M ahagastota 
u s  Pussel lawa Not  Sign ifican t  Not  Not  Significant Significan t  

s ignificant (5%) s ignifican t  sign ificant ( I  %) (5%) 

Table 6. Occurrence of ' ulcerat ion'  and 'soft react ions' i n  the M i tsuda reaction 

Occurrence of  ulcerat ion (percentages w i thin Occurrence of 'soft react ions'  (percentages 

parenthesi s  of those showing 'typical' M i tsuda wi thin parenthesi s  of a l l  those whose. M i tsuda 

reactions)  reactions  were read i ncluding soft react ions)  

Age BCG-ve BCG + ve Total of  BCG-ve BCG + ve Total of 

group BCG-ve BCG-ve 

in years F M Total F M Total and + ve F M Total F M Total and + ve 

�20 2 2 6 3 9 I I  3 3 6 2 I 3 9 

(0) (12) (4) (18) (5) (10) (8) (6) ( 15) (9) (4) (3) (3) (6) 

21-30 I 2 3 2 6 8 I I  I I  3 14 4 4 18 

( I )  (6) (2) (5) (7) (6) (4) (9) (8) (9) (5) (0) (3) (6) 

31-40 I 2 3 7 7 10 10 I I I  4 I 5 16 

( I )  (6) (3) (0) (14) (8) (5) (12) (3) (10) (7) (3) (5) (8) 

41-50 I 2 3 3 3 7 10 2 I 3 13 

(0) (0) (0) (8) (9) (9) (3) (6) (25) ( 13) (8) (8) (8) ( I I )  

51-60 2 2 2 I I I 

(0) (8) (5) (0) (0) (0) (5) (0) (4) (2) (0) (0) (0) (2) 

�61 5 5 5 

(0) (0) (0) (0) (71) (56) (56) 

Total 2 8 10 9 18 27 37 27 20 47 12 3 15 62 
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Figure 5. Comparison of M i tsuda react iv i ty  in a reas of low endemici ty for leprosy in Sri Lanka with 
a nonendemic a rea in Chi le, and an a rea for low endemicity i n  Venezuela .  (C,  Chi le; V, Venezuela; 
L ,  Sri Lank a . )  

occurrence of these is documented, as  they were fo und in  significant numbers 
(Table 6). While we would hesi tate to draw attent ion to defini t ive patterns in  the 
i ncidence of soft reactions ,  the data presented does seem to suggest that the 
occurrence of these i s  less in  the BeG vaccinated as compared with those not so 
vaccinated , in contrast to the pattern of occurrence of u lcerative lesions .  

Discussion 

A tradit ional way of classifying resul ts  of the lepromin test ,  has been into 
'posi t ive' or  'negat ive ' .  While such a divis ion would be useful  i n  c l inical practice,  
i t  i s  less useful  from the immuno-epidemiological point of view . Variable cri teria 
for 'posi tive' and ' negat ive' have also been used , making comparisons of the work 
of d ifferent i nvest igators more d ifficul t .  With bimodal dis tribut ions ,  as those 
shown by the M i tsuda and Fernandez reactions in this  i nvest igat ion (with one 
except ion), i t  i s  easi ly possible to group the react ions into 'non-reactors' and 
' reactors' . With the M i tsuda reaction the defini t ion of a reactor in this 
i nvestigat ion agrees wel l with the criteria for 'posit ive' (3  or 4 mm or  more)4,5,6 as  
defined by other workers. In the case of the Fernandez reaction,  the react ion we 
have read is of indurat ion,  and hence d ifferent from that by some other workers 
(which also i ncluded erythema). The differentiat ion of a ' reactor' as decided in 
this s tudy i s  a t  a much smal ler react ion size ( 3  mm or more) than that (of a 
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'posi t ive') used by other workers ( 1 0  mm or  more) who also used erythema as an 
indicator of a react ion .  

The effect of d ifferent biologica l variables on components of the  reaction to 
lepromin ( M itsuda and Fernandez), have been studied using the chi-sq uare tes t .  
The M i tsuda react ion showed no significant  changes with these variables (sex, 
race, BCG status)  at  Galagedera (at  the lowest elevat ion) ;  more or less equ ivocal 
changes with sex and race a t  other areas, whi le more significant changes seemed to 
appear with BCG vaccinat ion sta tus .  Fernandez reactivi ty in al l  areas did not 
seem to be influenced by these variables . 

The h ighest a l t i tude d ifference was between Galagedera and Nuwara El iya 
( Pedro and M ahagastota)-approximately 1 800 m .  However there were no 
str ik ing changes i n  reactivity of  both Fernandez and M itsuda types between the 
two areas.  This and the other evidence presented here,  suggests that  in  Sri Lanka 
a l t i tude makes no d ifference to both types of reactivity to lepromin .  

Another in terest ing finding i s  t he  fact t ha t  there is  no change of react ivity with 
age . This leads to the conclusion that lepromin reactivity has reached maximum 
levels  ( for the populat ion)  by the age of 12  years .  

At  Galagedera , a t  the lowest elevat ion where populat ions were tested in  this 
survey, sex , race and BCG vaccinat ion showed no effect on lepromin reactivity of 
either type . ( From earlier reports2 i t  cou ld be expected that th is  would be the area 
showing the h ighest level of environmental (non-specific) mycobacterial sensit i 
zat ion . )  This could be because in  the latter area, the populat ion being exposed to 
high levels of non-specific sensit izat ion have reached maxim um levels of 
sensit izat ion that can be evoked by lepromin  testing (this suggestion has been 
made in respect of BCG vaccinat ion,  to explain why such vaccinat ion is  less 
effect ive in tropica l areas, as compared with temperate zones) . However, if this 
hypothesis i s  accepted , th is  should be manifest with s ignificant d ifferences in 
sensi tizat ion between Galagedera and other areas, which i s  not seen . 

I n  Figure 5 we present  a comparison of our  data on M itsuda reactivity with 
that of a recen t  s imi lar study7 i n  a nonendemic area i n  Chi le ,  and an area with a 
low endemicity for leprosy i n  Venezuela in  persons 1 5  years of age and above. The 
latter study had been carried out using a lepromin containing 1 6  x 1 07 baci l l i /ml ,  
four  to five t imes the number of organisms in  the preparat ion used in  this  
investigat ion .  The patterns of reactivity observed in  Venezuela and Chi le are 
d ifferent from that reported here . I t  is uncertain  whether the d ifferences in  the 
resu l ts could be due to d ifferences in antigen content, or to  actua l  d ifferences i n  
reactivity o f  the d ifferent populat ions .  

The necrotic react ions observed with the lepromin test were seen with the 
M i tsuda react ion,  and were reported8 to occur in an area of high endemicity for 
leprosy, but  not i n  a v i l lage free of the disease . I n  this study we have observed 
necrotic reactions in populat ion groups, free of the disease, in areas of  low 
endemicity for leprosy. Though areas of large t issue swel l ing,  often painfu l ,  were 
observed with Fernandez reactions,  no case of vesiculat ion or u lcerat ion as seen 
with tubercul in  tests9- J J were observed . 
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A fu rther quest ion posed is  t he  signi ficance of the  soft reactions observed at 28  
days.  One possib i l i ty considered i s  tha t  these are the  resu l ts  of fau l ty inject ion 
techn iques-but this  does not seem l ikely,  since these reactions l ike the typical 
M i t suda react ion,  seems · to occur  in the same ou ter layers of the skin . S imi lar  
react ions were observed to develop with repeated lepromin test ing, 1 2  i n  t hose who 
earl ier showed typica l nodular  M i tsuda react ions .  This raises t he q uestion 
whether these react ions are aet io logical ly d ifferent from the typical react ions .  
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