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The re lat ionship be tween delayed hypersensit ivity and immuni ty is a problem 
with a long and vexed his tory .  Suffice i t  for the moment to say that delayed 
hypersensit iv i ty and cell mediatéd immunity are closely in terconnected,  the two 
being operated by the same or related mechanisms. As regards leprosy , new l ight 
has been shed on this relationship,  and also on the significance of the lymphocyte 
transformation test ( LTT) ,  by recent work at the Armauer Hansen Research 
I nst i tute and the MedicaI Research Council Unit  at Addis  Ababa. 

The TI- LL class ificat ion scale was originally intended to reflect resistance, 
immunity or whatever i t  was that de termined the pattern of  the d isease ; bu t  
whereas the  middle and  the  tepromatous end were soundly based ,  mainly on  the 
rate of  Iysis or removal of Mycobacterium leprae in pat ients on chemotherapy , 
now known to be a function of cell med iated immunity ,  there had been no 
equivalen t  numerical index that  could be appl ied to the tuberculoid end .  It  was 
hoped that the L TT using M. leprae ant igen might fi ll this gap, and it was 
sat isfac tory therefore to find that the classification scale as originally defined 
(Ridley and J o pling, 1966) correlated tolerably well  with the L TI ( M y rvang et  
ai. , 1973a). The correlat ion,  however, was wi th  groups rather than ind ividuaIs .  
Furthermore, i t  was found that the LTT was virtually negative in  patien ts in  the 
cl inically indeterminate stage although many such cases are thought to be 
sel f-healing (Myrvang et  ai. , 1973b). And when the test was applied to borderl ine 
patients in  react ion some surprising results were obtained that could not be 
reconciled with shifts in immunity (Codal et ai, 1973). A more de tailed 
retrospect ive analysis of the histology of  individual pat ients in the Myrvang et aI., 
(1973a) series also produced surprising results ( Ridley, 1974); beca use although 
the L TI confirmed most of  the histological criteria i t  failed to correlate with the 
number of  Iymphocy tes in the lesions which had been one of the p illars of the 
original classification . A1lowing for the special relat ionship of M. leprae to  nerve 
and also epidermis (Ridley,  1973), the fea tures with which the L TI correlated 
were those of hypersensitivity (Epstein , 1973), Ali these findings were confirmed 
in a new prospective study at  Addis Ababa in which d ifferent ,  more sophisticated 
techniques were employed for the LTT amd for the preparation of  M. leprae 
antigens ( Bjune et ai. , 1976). This study also confirmed that the LTI was raised 
during reactions in borderl ine patients , and demonstrated that this elevation far 
outweighed the d ifferences in value from one part of the spectrum to another. At 
the termination of the reaction the L TI fell to i ts init ial level, or lower, whether 
or not there had been any shift in immunity as j udged by classification .  The 
authors concluded (1) that the LTT reflected the destructive aspect  of delayed 
hypersensitivity rather than the protective aspects of  immunity , and (2) that 
although i t  had served to pin-point precisely the histological features of  
hypersensitivity in leprosy, the  LTT was not a useful tool for the  evaluation of  
individual patients. Not  only are the  results weighted unduly by the  response to  
reactions, bu t  the individual d ifferences in  non-reacting patients i n  a group are 
marked; many non-reacting BT patients give almost nega tive results for reasons 
that are not yet understood . The immunologists in the Addis Ababa team believe 
that hypersensitivity and immunity in leprosy may represent  responses to separate 
bacterial antigens. This also in a d ifferen t  context is  the view of Youmans (1975) 
who concludes a review: "delayed hypersensitivity and immunity to tuberculosis 
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are en t ire 1y separate p rocesses that  are in i t iated by animaIs  in response to various 
componen ts of the tuberc1e baci l l us" .  The basis for th is  conc1usion was the 
fi nd ing that  macrophage migrat ion inh ib i t ion factor, which is corre 1ated w i th  
tubercul in hypersensit iv i ty ,  and  mycobacteria1 i n h ib i t ion factor wh ich  inh ib i ts the 
mu1 t ip 1 icat ion of t uberc1e baci l l i ,  are two separate 1ymphokines .  I t  had a 1 ready 
been fpund  that  t ubercul in p rote in  exh ib ited strong tubercul i n  sens i t i z ing  
activ i ty ,  whereas immun ity appeared to  be enhanced only by a polysacchoride 
fract ion,  not protein (Takahashi ,  1 96 9 ). The s i tuat ion is probably not so s imp1e  as 
this ,  because the resul ts  were i nOuenced not on 1y by the presence of otherwise of 
adj uvant b u t  also by the route of administrat ion of the ant igen; and Warren 
( 1 9 7 2 )  reports somewhat conOict ing resu l ts. Nevertheless there is some foun­
dat ion for a dua l  ant igen hypothesis which , if  confirmed , would ind icate the 
possib i l i ty of  producing a vacci n e  that  selectively enhanced immuni ty  a lone. The 
d ual an tigen theory also gives food for thought abou t  the na ture of  react ions and 
the basis of c1assif icat ion in  leprosy. 

Apart from the occasiona1  ENL-1úe react ion that  may be seen in the BL region 
of the spectrum (Waters and  Rid ley ,  1 964 ; Karat et ai., 1967 ) ,  the great maj ori ty 
of react ions in  borderl ine  leprosy pat ie n ts would appear to belong to Coombs and  
Ge l l  type  I V ,  i.e .  de layed hypersensit iv ity react ions ( D H R) .  They are always 
associated with a strong r ise in  the L TI, and more often  than not they are 
fol lowed by an increase i n  the histologica1 features of de layed hypersensit ivi ty ,  
the el imi nat ion of baci l l i  and perhaps  reso 1ut ion o f  the lesion. There is some 
support here for the idea of two sorts of  an t igen in that  M. leprae ant igen appears 
to prese n t  d ifferent ly  according to whether it is i n  Schwann cel l  or macrophage , 
wi th  correspond ing d iffere nces i n  the  L TI response d uring reversa l reac t ions  
( Barnetson e t  aI., 1 97 5 ). I n  the case 01' the  reversa 1 reactions i n  BT pat ients  t hat 
are being consid ered by these authors the onset coulcl b e  exp1a ined by a sucl cl e n  
"exposure"  o f  a few baci l l i  or by a release of  a part icula r  sort of an t igen fro m 
them.  But  i n  t he case of BL pat ients in whom there may have been m i l l ions of 
bacil l i  in the  lesions before the  react ion commenced it is hardly cred ib le that  the  
onset  of  D H R  coul cl be due  to th is  mechanism; 1 arge amounts  of  an t igen must 
have been exposed for some t ime beforehand .  In such a s i tuat ion a D H R  can most 
read i 1y  be e x pla ined by assuming an increase of  deIayed h y persensi t iv ity i n  
response to the  reduct ion of the  bacteria l  load t o  t h e  p o i n t  at  which pre-exjst i ng 
an t igen becomes "not iced". Converse ly i n  untreated act ive i n fections there is 
normal ly  a p rogressive fali in  de layed h ypersensit iv i ty in  para l le 1  with the increase 
in the bacterial  load so that D H R  is not p recipitated . But a cl e lay in th i s  
desensi t izat ion process would aga in  resul t  in a tempora ry imbalance between 
hypersensit iv ity and bacteria 1 load . Th is is perhaps the most 1 ike ly exp1anat ion of 
the occasiona1 react ion that is associated wi th  downgrad i ng. Thus viewing DHR as 
a who1e it is d iff icult  to escape the  impressio n of a q ua n titat ive rela t ionsh i p  
between t h e  l eveI of  h ypersensit iv ity on  t he o ne h a n d  a n d  the  amount of 
immunologica l ly  detectecl a nt igen 011 the  other. Such a q uan t i tat ive relat ionship 
was demonstra ted i n  tuberculosis by  Romer ( 1 908) a nd Hamb urger ( 1 909) , who 
found t hat  the  in tens i ty of the  hypersens i t iv i ty response was dependent  on  the 
amount of  an t igen admin istered .  Thus the  quant i tat ive  relat ionship would appear 
c1 i nical ly to be as important  as the d ifferen t  ant igens h ypothesis, though not  
necessari ly  incompat ib le wit h i t .  

Turn i ng to  c1assification ,  the  foregoing resu1ts with  the L TI raise a number  of  
questions .  Does the Ridley-Jopling scale reOect  any sort of  useful  immunity Of 
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only a destruct ive hypersens i t iv i ty? Can the  two i n  pract ice be separated i n  
leprosy ? And i f  so does the d isease real ly presen t  two  spectra instead of  one? 

Taking the  last quest ion fi rs t ,  the re is some histologi'ca l  ev idence of a dua l  
spec t rum based on the presence or few or many Iymphocy tes in  lesions. Thus BT 

tends to Iink  wi th B L  and BB  wi th  subpolar leproma .  The ma in  el i fference 
between t hese spectra seems to be that ,  other things being equal ,  the pat i en t  wi th  
ma ny Iymphocy tes wi l l  be rather more resistan t to elowngrad ing wi thout  
treatme n t  and more l ike ly to upgraele wi th treatmen t ( Riel ley ,  1 9 74) .  Perhaps 
beca use he is more l ikely to upgrade he is also more l i ke ly to react .  B u t  i t  is not  
possi ble to eq uate e i ther of these s i tuat ions w i th immunity as opposed to 
hypersens i t ivity .  The sl ight mod i ficat ions proposeel for the h istological defin i t ion 
of the tuberculoid end  of  the spectru m ,  being baseei on  the L TI, further 
emphasize the hypersensit ivity elemen t  in c1ass i fi cat ion .  But  these p roposals were 
only maele  beca use a search over many years had fai led to el isclose any group of 
histologically or c1 in ically ident i fiable tuberculoid patien ts in  whom there was a 
pred isposition to resolut ion of an  establ ished i n fect ion wi thout destruct ive D H R.  
I n  th i s  respect leprosy appears to d i ffer from cutaneous le ishman iasis, a el isease 
wi th which it has many other poin ts in common , but in which there is an 
apparen t  d i ssociat ion of delayed hypersensit ivi ty and immun i ty .  Thus the recid iva 
form in which hypersensit ivity is maximal is non-se l f  hea l ing, though other forms 
wi th less hypersensit iv i ty are self-heal ing (Turk et aI. , 1 970 ; Bryceson et aI. , 
1 972 ). I n  leprosy uncompl icated self-healing may i n  fact come about i n  the early 
stage of the i n fection in a manner i ndicative of an immune processo Cl in ical ly such 
cases may be ident ifiable as tuberculoid though i t  is not possible to predict  which 
tuberculoid or indeterminate pat ients wi l l  be se l f-heal ing.  There is a need for a 
simple specific test o f  immuni ty .  H istological ly at this stage there is st i l l  as a rule 
no granuloma (M yra ng et  aI. , 1 9 73b ) .  Once a gran u loma is ma n i fest hypersensi­
t ivity tends to be  more conspicuous than immuni ty .  No doubt the one is 
associated wi th the other, but i f  there are cases in which immun i ty is h igh i n  
relat ion to hypersensit iv ity there are n o  means of detect ing them.  I ndeed,  since 
M. leprae i n  the absence of hypersen sitivi ty appears to be  almost avirulent ,  and 
since i t  is neither a p hysical or chemical irri tant ,  one m ight suppose that the 
granuloma which is the cause of  tuberculoid symptomatology is a lmost wholly a 
reflection of hypersensitiv i ty .  Thus one cannot object too s trongly i f  i t  turns out  
tha t  c1assification, at  least in  the  t uberculoid region ,  is  I ikewise a reflect ion 
primarily of  hypersensitivi ty .  As things stand the pat ie n t  with the best p rognosis 
is the one with a TI histology and c1 inicallY the min imum e xtension of  the 
disease . Here again a q uantitative relationship be tween hypersensi t iv i ty and 
antigen is in  evidence .  The main reason why the an tigen ic load i n  leprosy so 
readily gets out of hand is presumably that bacilli remain hidden for too long in 
nerves. Bu t  another factor could be that  M. leprae, being o f  low v(ru lence ,  is on ly 
weakly immunogenic since these two characteristics appear to go together 
( Brehmer et aI., 1 969) .  

I f  the  d ual ant igen concept  points  the way to a better vacc ine and better skj n  
test antigens, t h e  association of  hypersensit ivity w i t h  antigenic load emphasizes 
the d esirabil ity of  early treatment.  It is sometimes said with some j ustification 
that in v iew of  the medicaI and social problems a d iagnosis of  leprosy should not  
be mad e  unt i l  i t  can be proved .  But  there are, of course, two reasons why an  early 
lesion may remain dormant for long periods: either because it is sel f-heal ing, or  
because the bacil l i  remain immunologically undetected whi le they m ul t iply and 
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establish themsclves. The price of delay i n  start i ng treatment is so met imes heavy. 
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