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The isopathic phenomenon first described by SAGHER and his associ ates in 
1 95 2  i s  the term applied to a ' speci fic  al tered t issue reactivity ' ,  as the resu l t  
of which the in tradermal inj ection of certain subs tances produces a 
histological response characteristic of the disease itself. This phenomenon 
is dist inct from the isomorphic phenomenon Of KOBNE R ,  in which identical 
skin lesions are produced on unaffected skin by any kind of inj ury . This 
phenomenon is seen in such diseases as psoriasis , lichen ni tidus, verruca 
plana, and infectious eczematoid dermatitis l .  

SAGHE R ,  KOCSARD, and LIBAN 2 observed the isopathic phenomenon i n  
biopsy sections o f  nodules produced b y  the inj ection o f  tubercul in i n  
patients with inactive lepromatous leprosy . They subsequently studied the 
effect of other proteins,  specific and non-specific, e.g. leishmania, living 
tu bercle baci l l i ,  milk and peptone solution 3, 4 , 5 , 6 , 7 and 8) . Their observa­
tions were confirmed by RICHTER 9, who inoculated leprosy patients with 
tuberculin,  milk and india-ink,  and by WAALER l O  who used in tradermal 
injections of old tuberculin . 

I n  view of the possible importance of the isopathic phenomenon, certain 
studies have been made on patients suffering from different kinds of 
leprosy, on patients with various dermatoses and on heal thy contact of 
leprosy patients . 

P A T I E N T S A N D  M E T H O D S  

A total of sixty-seven leprosy patients from the Leprosy Research and 
Training Centre, Department  of Health, Manila, and from the Central 
Luzon Sanitarium,  Novaliches, Rizal,  were included in  this study. They 
were grouped as follows : indeterminate, 4 ; typical tuberculoid , 6 ;  tuber­
culoid in reaction, 1 8 ;  reactional  tuberculoid, 3 ;  inactive tuberculoid, 2 ;  
maculo-anaesthetic, 5 ; borderline ,  3 ;  lepromatous, 1 5 ; primary poly­
neuritic, I I .  For controls, patients with diverse dermatoses and three 
contacts of leprosy patients were chosen .  The classification of each type 
was based on clinical characteristics and bacteriological examination from 
different sites. Clinical and pathological findings were correlated by the 
author. 

I N D E T E R M I N A T E  
Clinical - one to  few ill-defined smooth hy­
popigmented macules some of which were 
partially

' 
or totally anaesthetic. There was 

no history of previous erythema on the 

sites involved. 
Acid-fast smears - negative. 
Histopathology - perivascular lymphocytic in­
filtrate. 
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T Y P I C A L  T U B E R C U L O I D  

Clinical - one t o  several circinate anaes thetic 
patches of various sizes with narrow, red, 
f lat or slightly elevated borders. 
Acid-fast smears - negative. 
Histopathology - evidence of typical tubercles. 

T U B E R C U L O I D  I N  R E A C T I O N  

Clinical - Few t o  several anaesthetic patches 
of various sizes, some of which showed cir­
cinate pattern, o thers with varying degrees of 
infiltration of the lesion. Some patients had 
nerves slightly or moderately enlarged, with 
or without slight to moderate  tenderness. 
Acid-fast smears - negative . 
Histopathology - 1 6  of the . 8 patients showed 
typical tuberculoid react ion ; one had peri­
vascular lymphocytic in fi l tra te ; no biopsy 
was performed on the remaining patients. 

R E A C T I O N A L  T U B E R C U L O I D  

Clinical - Markedly infiltrated large patches 
(which had been originally typically tuber­
culoid ) ,  and irregularly disseminated red 
papulo-nodules. 
Acid-fast smears ; + to + + 
Histopathological - All 3 cases showed granu­
lomatous foci composed chiefly of epithelioid 
cells and lymphocytes, al though the tuber­
culoid pattern could be seen with difficulty 
in some biopsy sections. In tercellular and 
intracellular oedema was evident .  

I N A C T I V E  T U B E R C U L O I D  

. Clinical - Hypopigmented anaesthetic patches 
which were previously red and elevated ; 
with enlarged non-tender nerves supplying 
the involved site. 
Acid-fast smears - negative . 

LEPROSY REVIEW 

Histopathological - perivascular lymphocytic 
infiltrate. 

M A C U L O - A N  A E S T H  E T I C  

Clinical - Multiple hypo pigmented large 
smooth anaesthetic macules with atrophy 
and/or contractures of the muscles of one or 
more limbs. 
Acid-fast smears - negative. 
Histopathological - perivascular lymphocytic 
infiltrate in one patien t ; no biopsy was per­
formed on two patients. 

B O R D E R LI N E  

Clinical - Generalized coppery-red papulo­
nodules, with borders not well-defined. One 
patient developed erythema nodosLlm during 
t reatment. 
Acid-fast smears ; + + to + + + 
Histopathological - non-specific granulomatous 
infil trate. 

LE P R O M A T O U S  

Clinical - Generalized infiltrated yellowish­
red patches and papulo-nodules ; some, with 
leonine face, madarosis and enlarged ear­
lobes. 
Acid-fast smears - markedly posi tive. 
Histopathological - not done. 

P R I M A R Y  P O L Y N E U R I T I C  

Clinical - n o  skin lesions either a t  the time 
of examination or before. Some showed eitber 
atrophy or contracture or both while others 
had anaesthetic patches. 
Acid-fast smears - negative . 
Histopathological - seven patients showed no 
tissue reaction in  sections from anaesthetic 
areas ; in four patients biopsy was not per­
formed. 

The materials used for intradermal inj ections were : triple-distilled water ; 
peptone solution ( I -5 per cent) , ' Bear Brand' milk (0 . I per cent) ; and 
lepromin (prepared by Mabalay of Eversley Childs Sanitarium, Cebu , 
Philippines) ; about o .  I ml.  of the test solution was inj ected intradermally 
on the antero-medial aspect of the thigh. For comparative studies, some 
patients received several tests . When multiple tests were done on the same 
patient, the antigens, including lepromin, were either given on both 
thighs at symmetrical sites, or the skin tests were done I -2 cm. apart on 
one thigh. The test s ites were marked by silver n itrate solution ( I O  per 
cent) drawn 2-3 mm. around the poin t  of i njection.  All the skin tests in­
cluding lepromin were read after three to four  weeks and recorded accord­
ing to the following notation : doubtful ( I -3 mm. ) ; + ( 3-5 mm.) ; + + 
(5- 1 0  mm.) ; + + + ( more than 1 0  mm.)  or less if there was ulceration . 
To study the effect of trauma, a dry 24-gauge needle was used . 
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H I S T O L O G I C A L  E V A L U A T I O N  OF T H E  S K I N  T E S T  S I T E S  
In  the indeterminate and maculo-anaesthetic forms of leprosy, the tissue 
response at the inoculation sites was that of non-specific banal inflammatory 
i n fi l trate , chiefly perivascular .  perineural, or peri-adnexal . In some in­
stances, a few epithelioid cells were found at the centre of the lymphocytic 
foci .  The tuberculoid tissue response was characterized by granulomatous 
foci , discrete or coalescent ,  predominantly of epithelioid cells and lym­
phocytes in different proportions, and in some cases of one or more giant 
ce l l s  of Lang han's type .  The common tissue response consisted of a tu bercle 
composed of cen trally grouped epithelioid cells surrounded by a zone of 
lymphocytes. I n  inactive lesions the tuberculoid element had disappeared , 
and only perivascular lymphocytic infiltrate was found.  

S U M M A R Y  OF O B S E R V A T I O N S  

TISSUE RESPONSE I N  SITES INOCULATED WITH 

D I ST I L L E D  WATER AND LEPROMIN 

SIMULTANEOUSLY 

I .  Tuberculoid leprosy - (20 patients -
various types : 
Lepromin : tuberculoid response ( 1 9  patients) ; 
non-specific granuloma ( I patient) . 
Distilled water : tuberculoid response ( 1 5  
patients) : non-specific granulomatous infil­
trate or perivascular banal inflammatory 
infi l t rate (4 patients) ; no response ( I patient) . 
2. Printary neural leprosy ( I I patients) : 
Lepromin : tuberculoid response (6 patients) : 
non-specific perivascular round-cell infil­
trate ( I patient) ; 4 patients were not given 
lepromin. 
Distilled water : tuberculoid response (5 
patients) : perivascular lymphocytic infiltrate 
(6 patients ) .  
3 . Indeternrlnate leprosy (3 patients) : 
Lepromin : tuberculoid response (3 patients) . 
Distilled water : tuberculoid response ( I 
patient) ; no response (2 patients ) .  
N.B.-All these patients subsequently de­
veloped tuberculoid features clinically. 
4. Macula-Anaesthetic leprosy 
(2 patients) : 
Lepromin : tuberculoid response (2 patients ) . 
Distilled water : tu berculoid response ( I 
patient) ; no response ( I patient) . 
5. Borderline leprosy (3 patients) : 
Lepromin : non-specific granuloma ( I pa tient) ; 
no reaction (2 patients) . 
Distilled water : perivascular lymphocytic in­
filtrate (2  patients) ; non-specific granuloma 
( I patient) . 
6. Lepronlatous leprosy (5 patients) : 
Distilled water : lepromatous response (4 
patients) : perivascular lymphocytic infiltrate 
( I patient) . 
Lepromin test : not done. 

TISSUE RESPONSE IN SITES INOCU LATED WITH 

PEPTONE SOLUTION AND LEPROMIN 

SIMULTANEOUSLY : 

I .  Tuberculoid leprosy ( 1 2  patients, various 
types) : 
Lepromin : Tuberculoid response (9 patients) ; 
perivascular lymphocytic and granuloma­
tous response (2 patients) ; I patient was not 
given lepromin. 
Peptone : tuberculoid response (5 patients ) 
banal inflammatory infiltrate (2 patients) ; 
no tissue response (5 patients) . 
2. Printary neural leprosy (6 patients) : 
Lepromin : tuberculoid response (2 patients) ; 
4 patients were not given lepromin. 
Peptone : tuberculoid response (4 patients) ; 
non-specific banal inflammatory infiltrate 
(2  patients ) .  
3. Indeternrlnate leprosy ( I patient) : 
Lepromin : tuberculoid response. 
Peptone : p�rivascular lymphocytic infiltrate. 
4· Borderline leprosy (3 patients) : 
Lepromin : non-specific granulomatous re­
sponse ( I patient) ; no response (2 patients) . 
5· Lepronlatous leprosy ( 5  patients) : 
Peptone : lepromatous response (3 patients) ; 
no response (2 patients ) .  
Lepromin : not given. 

TISSUE RESPONSE IN SITES INOCULATED WITH 

MILK AND LEPROMIN SIMULTANEOUSLY : 

I .  Tuberculoid leprosy (3 patients) : 
Lepromin : tuberculoid response (2 patients) ; 
perivascular lymphocytic infiltrate ( I pa­
tient) . 
Milk : tuberculoid response (2 patients) ; 
perivascular lymphocytic infiltrate ( I pa­
tient) . 
2. Printary neural leprosy (4 patients) : 
Lepromin : tuberculoid response (2 patients) ; 
non-specific banal inflammatory infiltrate 
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FIG. I .  S i t e  injected w i t h  dist illed water in a 
patie n t  w i t h  t u berculoid leprosy, showing t h e  
typical tu berculoid fea t u res of t h e  t issue re­
a c t ion .  2600 X 

. FIG .  '2 .  f, i t c  injected with peptone sol u t ion in  
' a pat ient  w i t h  prim ary neural  type of leprosy 

showing t he t u berculoid hist ology of t issue re­' act ion.  2600 X 

FIG. 3 . Site injected with distilled water in a 
patient with lepromatous leprosy showing 
focalized lepromatous tissue in the superficial 
dermis and massi:ve granuloma in the deeper 
layers. 

FIG. 4. High power magnification of a part of 
the skin in Fig. 3 showing the foam cells . 1 2 , 
3 50 X 
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( I pa t ien t ) ; I p a t i e n t  was not  given lepro­
m i n .  
Milk : t u berc u loid respo nse ( I pa t ien t ) : 

perivascu l a r  l ym phocyt ic i n fi l t ra t e  (3 pa­
t ien ts) . 
3. Indeterminate leprosy (3 /Ja tienls) : 
Lepromin : t u berc u l oid response (3 pa t ien ts) . 
lvIilk : perivascu l a r  lymphocytic i n fi l t ra t e  ( 3  
pa t ien ts) . 
4. Maculo-anaesthetic leprosy ( I potiellt ) : 
Lepromin :  t u berculoid response.  
ill/ilk : t u berculoid response.  
5 .  Lepromatous leprosy ( I pa tient ) : 
Le/Jromin : no t issu e  response. 
Milk : perivasc u l a r  l y m p hocy t i c  i n fi l t ra t e .  

T I SS U E  R E S P O N S E  T O  T R A U M A : 

Tuberculoid leprosy (3 /Jlltienls) : 
Lepromin : t u berc u loid response (a 1 l 3 pa t ien t s ) . 
Response to trauma : no response ( a l l  3 p a t i e n  t s) . 

TISSUE RESPONSE TO L E P ROMATOUS PAT I E NTS 

TO LEPROM I N  ALO N E : (5 J!Otients) : 
Lepromatous response (4 /Jatiel1ts) : 
Tuberculoid response : ( I pa t ien t ) . 

T I SSU E R ES P O N S E  I N  P A T I E NTS W I T l l V A R I O U S  

D E R M ATOSES 

Pa t ien t s  su ffer i n g  from t h e  fo l l owi n g  derma­
t ological cond i t ions were se lected for i n ­
t radermal  i njec t ions : p i t yri asis  r u bra p i l ar is,  
gran u l oma a n n u lare,  d i scoid l u p u s  ery­
t h e m a t osus, l u pus verrusosus  c u t is and pos t ­
enceph a l i t ic c law-hand.  No recogn i z a ble 
t issue reac t ions were o b t a i ned at s i t es i njected 
w i t h  peptone,  dis t i l led wat er,  m i l k  and 
lepro m i n ,  w i t h  t he sole  excep t io n  of t he 
t u berc u loid response at t h e  s i t e  of lep rom i n 
i nj ec t io n  in t he pa t ie n t  w i t h  gra n u loma 
a n n u l are repor t ed by t he a u t hor ( I I ) whose 
lesion on t h e  r igh t wrist was anaes t h e t i c  for 
a period of s ix  mon t hs .  

T I SSU E R ES P O N S E  I N  l l E A LT H Y  C O N TACTS O F  

L E P R O S Y  PAT I E NTS 

Of t h e t h ree con t ac t s  of pa t ie n t s w i t h  
leprosy w h o  were t e s t ed b y  i n t radermal  i n ­
j ec t ions  o f  w a t e r ,  m i l k  a n d  leprom i n , one 
gave a t u berculoid response a t  t h e  s i  tes of 
i nj ec t ion of wa t e r  a n d  leprom i n ; another  
showed a s i m i lar  response a t  t he s i t e  of  t he 
leprom i n  i nj ect ion a lone, w h i l e  t he t h i rd 
pat ie n t  showed t u bercu lo id  fea t u res at t he 
sites of the m i l k  a nd leprom in i njec t ions .  

S U M M A R Y  
I .  Histological reac t i ons of typical  t u berc u loid gra n u lomatous aspect 
were seen in majori ty  of pati e n ts with tuberculoid l e p rosy, irrespec ti ve of 
the precise k ind of tuberc u loid d isease they were s u fferi ng from and 
irrespective a lso of the n a t ur e  of the s u bstance inj ected . 
2 .  In  p ri m a ry neural  leprosy , most of the test s i tes  t h a t  wcre s t rongly 
pos i t i ve showed t u berc u loid h i s tology, and most of the test  s i tes t ha t  were 
negative showed pe rivasc u l a r  l y m phocytic i n fi l trate . 
3. Pati e n ts w i t h  i n determ i n a t e  a n d  maculo-anaesthet ic  l e p rosy showed 
tuberculoid response at the tes t s i tes , spec i a l l y  not iceable  at the  s i tes where 
dist i l led water had been injected.  
4. In borderl ine and l e p romatous leprosy, non-specific granu lomatous 
infi l trate and lepromatous changes were observed respectively a t  the 
test sites . 
5 .  The fact that  trauma by i tself  fai led to e l i c i t  a typical  tu b erc u loid 
response suggest t h a t  some substances m u s t  be i n t rod uced i n traderma l l y  
in  order to exci te the  corresponding t issue reaction . 
6. Patien ts with  d i verse dermatoses fai led to give recognizable t issue 
response a t the test si tes . 
7 .  So me contacts of pati en ts w i t h  l e p rosy showed a tuberculoid response 
a t  the sites where water ,  m i l k  or  l e p ro m i n  had been inj ected.  
8 .  Disti l l ed water inj ections showed the most typical  t i ssue react ion in  
this experimen t . 
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g .  Injection of lepromin evoked a typical example of the phenomenon 
of SAG HER.  
1 0. No definite conclusion can be made on the advan tage or disadvan tage 
of the inj ection of test substances on the same or both thighs, due to 
variability of results. 

In intradermal inj ections of different test substances on 0 pposite thighs 
at  symmetrical points, 72 per cent gave similar tissue reactIons, while the 
remaining 28 per cent gave diverse pathological findings .  In patients 
where multiple tests were done on the same thigh, only 1 7  per cent of the 
cases gave similar t i ssue response at the various test si tes. 

C O N C L U S I O N S  
'Further studies of SAGHER S phenomenon should be undertaken i n  view of 

i ts possible bearing on immunology in leprosy. In particu lar, latent leprosy 
with no cutaneous lesions might be detected by this means, for example 
among contacts and spouses . 

Again ,  the type of leprosy might be indicated on histological grounds 
in  patients whose clinical lesions though due to leprosy are typical in 
nature and insufficient for purposes of classification . 
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