
Lepr. Rev. ( 1 976) 47 , 347-3 58  

Abstra cts . 

1 .  M ICROBIOLOCY 

I .  SKINSNES,  O. K. ,  MATSUO, E. ,  CHANG , P .  H .  C. & AN DE RSSON,  B . /n vitro cultiva tion 
of leprosy bacilli on hyaluronic acid based med ium.  I .  Prelim inary report . /nt. J. Lepr. , 1 9 75 , v .  
43 ,  No .  3 ,  1 93·203 .  

Recent st udies by the authors have ind icated tha t  hyaluronic acid might be an  essent ial 
metabol i te for Mycobacterium leprae, and one which enhances the mul t ipl icat ion of the 
organism in the mouse abdomen * .  They now apply these find ings t o  the  cu l t ivation 
of M leprae in vitro using a l iquid medium ( LA·3) based on hyaluronic acid with the 
addit ion of yeast extract , bovine albumin , glycerine and phosphate bll ffe r ;  and also a so lid 
medillm ( LA·3p) with similar ingred ients plus aga r .  These media were inoclllated with 
organisms from 4 pa t ients with llnl reated lepromatolls leprosy (one in relapse) and from 2 
mOll se abdominal walls .  Ali strains of bacil l i  from the above SO ll rces grew wel l  on lhe LA-3 
med illm except that one was lost by contaminatio n .  I n il ial growth was observed after 2 to 6 
weeks .  The a ll thors identify the cu l t llred organism as M. leprae for the fo llowing reasons :  

( I )  Pathologic and exper imental ly determined rationale for the essen tial  M. leprae n llt rient  
requirement . 

(2) Several cu l tures having the same characteristics have been isolated from LL patients  
widely sepa ra te in t ime and by geography . 

(3)  Fai lure of culture iso lates to subcul tu re on the usual med ia employed in the cult ivat ion 
of  mycobacteria a t  both 3 7° C and room tempera t ll re . 

(4) 1 ° c ll l t ll res in I iquid medillm successfully transferred to 2° l iquid med ium and to 2° 

agar medium plates .  
(5)  Bacil lary isolates and bacil l i  of 1 ° and 2° I iquid medium cultures, as  wel l  as LA·3P 

cultures,  al i  st a in with pooled LL  ser llm ,  F ITC cOllpled , M. lepra e specific antibody with which 
a b road range of other mycobacteria do not reacl . 

(6) M. lepraemurium also presents good growth on th is med i ll m .  
This i s  a very important c1aim, a n d  the a ll thors a r e  clearly convinced o f  i t s  veracity . 

However ,  there are a n llmber of su rprising facts to be taken into account wh ich ind icate tha t ,  if  
the new organism is M. leprae, then the orthodox view of M. lepra e is almost whol ly at faull . 
The organism whose growth in mice is promoted by hyaluronic has a partly extrace l lu lar  
habitat . I t  does not  require  a cool tissue s i te  and its in vitro cul ture tempera tu re is 37° C .  I t s  
growth is faste r  than wOll ld be  expected f rom experience o f  leprosy in mice . On f1rst isolat ion i t  
is non-acid-fast and shows suggestions of b ranching, and only after about  s ix  weeks  is i t  
predominantly acid -fasl . I t  gives specific immunoflllo rescence only during the early 
non-acid ·fast phase ; by 3 weeks i t  is nega tive. Resll l ts  with the electron microscope te l l llr ite 
viab il ity test indica te that it is the non-acid -fast phase Ihat is viabl e ,  whereas wel l-stained 
acid-fast forms may not be viable .  These rather revolutionary results deserve some caution 
pend ing their conf1rmation ,  which it is hoped wi1 \  be forthcoming . 

D. S. Ridley 

• M atsuo e t  ai. In t. J. L epr. ,  74, 4 2 , 3 9 9  and 7 5 , 4 3 ,  I .  
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2. STO RRS, E .  E . ,  WA LSH , G. P .  & BURCH F I E LD ,  H. P. Development of leprosy in another 
species of armadillo Dasyplls hybridus (L . ) ;  genet ic and immunologic im p l icat ions . l. Trop. 
Med. Hyg. , 1 97 5 ,  v .  78 ,  Nos 1 0/ 1 1 , 2 1 6-2 1 8 . 

The devclopment of sevcre d issem inated leprosy in one of a pair of seven -bandcd armadil los 
(Dasypus hybridus) a fter in oculation with Mycobacterium leprae is rcported _ This is a smaller 
animal than the nine-banded a rmad i l lo ,  but i s  of interest .  in that  i t  regularly produces 8 - 1 6  
monozygous young, comparcd with 4 in the case o f  i ts larger relative _ This feature gives 
Dasypus hybridus a potentia l  importance in stl ldying the relat ionship of  slIscept ib i l ity in 
leprosy to genetic factors .  

T. F. Davey 

3 .  C LOSS, O. Experimental murine leprosy : growth of Mycobacterill11l /e/Jrae11lIlriIl11l in C2H 
and CS7/BL mice after foot-pad inocllJation. In/ec /ion & /mmuniry, 1 97 5 ,  v. 1 2 , No . 3, 
480-489 . 

Forly-three female C57/BL and C 3 H  mice were inocll lated with 2 .7 x 1 06 Mycobacteriu11l 
lepraemurium into each h ind footpad . The foot  th ickness and the number of acid -fast baci l l i  in 
the foot pad and popliteal and ingll inal Iymph nodes were record ed . I n  add it ion the 
morphological index and the mean bacil lary length were determined in the footpad and in the 
popliteal lymph node .  The baci l l i  mult iplied in both strains d llr ing the first 4 weeks after 
inoculation . After t hat time no fll rther increase in acid -fast baci l l i  was observed in the C57/BL 
strain ; the bacil l i  became elongated and the morphological index  decreased . These changes were 
preceded by a local swel l ing o f  the footpad d lle to the onset  of an immllne reactio n .  ThllS , 
under the present condit ions ,  C57/BL mice were able to resist experimental infect ion with M. 
lepraemurium by developing an immune response . [n  C 3 H  mice no ind ication of an immune 
react ion was detected , and the bacil l i  cont inued to mll l t ip ly throllghollt  the observation period . 
The mo use footpad model seems to provide an excellent basis for lhe use of experimental 
murine leprosy to study immun ity to mycobacter ia l  infections _  Certain aspects of the present  
model  a re  d iscussed in relation  to the mouse footpad model as used in  lhe stlldy of M. lepra e 
infection in mice .  

4 _  STANFORD ,  J .  L et ai. Preliminary taxonomic studies on the leprosy bacillus. Br_ l_ Exp_ 
Path. , 1 97 5 ,  v .  56 ,  No.  6 ,  579-5 8 5 _  

Antigens extracted from leprosy bacil l i  obtained from infected human and armadillo t issues 
have been examined by immunodiffusion analysis with serum samples from lepromatous 
pat ients and with immune sera raised in rabbit s _  Using the best combinations of serum and 
ant igen extracts ,  1 2  ant igenic const ituents were found in the leprosy bacillL S ix of these were 
ant igens common to al i  mycobacteria and nocard iae , 4 were specific to the leprosy baciJ Ius and 
the posit ion of  2 could not be determined . G roups i i  and iii antigens  (Le . those associated with 
the s low growing and fast growing sllbgenera of mycobacter ia)  were not found i n  the leprosy 
bacill lls ,  suggesting some relationship with M. vaccae and similar st rains , in which these antigens  
are also missing . Lymphocyte t ransformation tests perfo rmed on lymph node cells of  mice 
infected o r  immunized with leprosy bacilli also showed the leprosy bacilllls to have a c10ser 
relationship with M. vaccae than with other mycobacteria _ 

5 .  PRABHAKARAN, K_ A survey of attempts at cultivation of Mycobacterill11l leprae in vitro 
and experimental transmission of leprosy to animals_ Lepr. lndia, 1 97 5 ,  v _  47 , No . 4, 325 -336 .  

A selected slIrvey is  made of repeated efforts over the  past 1 00 years at cultivat ion of  Myco_ 
lepra e in chemically defined media and in t issue cultures _  lt is pointed out that none of the 
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c1a ims of success on cont inued cult ivat ion of  t he bacil l i  in vitro has been corroborated by other 
workers .  At tem pts to  t ransmit human leprosy to  experi� lental an imaIs are reviewed . Except for 
t he n ine-banded armad i l los (which have a limited geogra phic d is t r ibut ion and which have so fa r 
not been b red in capt iv ity ) ,  no other  species of animaIs has been found to be nat u ral ly 
susceptible to the systemic form of  the d isease . 

[ There are 74 references, but th ese do not include those to some of the early work 
ment ioned in t he tex! . ] 

6. G AN APAT l ,  R .  & CHULAWALA, R .  G .  Bacteremia in leprosy and its relation to 
d istribution of M. leprae in sk in .  Lepr. India, 1 97 6 ,  v. 48 , No . 1 , 4247 .  

Evidence of bacil laemia thro ugh examinat ion of hepar in ized blood smears wa s  obta ined in 1 7  
of  the 20 cases ( 85%) of un t reated le prosy cases belonging to t he  spect rum rangi ng from BT to 
LL.  Among 1 7  cases whose blood smea rs were posit ive for AFB, t he endot hel ia l  cel ls of blood 
vesse ls in skin lesio ns showed AFB in  I 1  inst ances (64 .7%) and in 7 (4 1 .2%) of t hese cases 
b iopsies obta ined from apparent ly no rmal skin also showed baci l l i  in t h e  blood vesse l s .  The fact  
tha t  blood smears may show AFB even in pat ients belonging to types c1assifiable as BT-BB  in 
t he Ridley Jopl ing scale (a chi ld aged 3l-l years showed this fea t ure )  emphasizes the im porta nce 
of invest igat ions to assess thoroughly the extent of baci l lat ion in leprosy patien t s .  

[The tcclm iq ue fo r t he preparat ion of smears from hcparin ized blood is described . ]  

7 .  PATTYN , S .  R . ,  DOCKX,  P . ,  J ACOB,  W . ,  ROLLlER ,  R .  & RO LLlER ,  M .  T .  
Mycobaclerium leprae i n  human skele tal muscle. Ann. Soco Be/g. Méd. Trap. , 1 97 5 , v .  5 5 ,  
No . 6 ,  643-646.  

Leprosy baci l l i  were found in  24 out  of 31  muscle biopsies from t reated lepromatous pat ient s .  
Bacil l i  were local ized wit h in macrophages and  endothel ia l  cells of  t he interst i t ia l  connect ive 
tissue,  none were found inside muscle ce l l s .  Th is may be the result of t reatment . Morphological 
intact bacilli were not observed . The widespread occurrence of leprosy bacil l i  in  the human 
body is in accordance with the  concept that leprosy is  a generalized infectious d isease . 

8 .  PADMA,  M .  N .  & DESIKAN,  K .  V .  Bacillaem ia in leprosy . lndian J. Med. R es. , 1 97 5 , v. 63 , 
No . 6, 888-892 . 

I n  th i s  carefu l and weU-documented st udy , t he authors found alcohol -acid -fast bacill i in the 
venous b lood of 77  out of 1 1 4 patients  with lep romatous leprosy . Str ingent precautions were 
taken to avoid contamination of t he b lood sample by bacÍlJi present in the dermis overlying t he 
punctured vein from which b lood was take n .  The buffy coat (obtained after centrifugation at 
1 500 rev/min) was spread on a c1ean new mic roscope s l ide and stained by Ziehl -Neelsen's  
tech nique . Of t he 77 cases in which bacilli were found , in 67 they were present with in 
leucocytes, 62 of them being in monocyte s ;  in 29 of t hese , they were a lso present 
extracel lularly. Solid rods (morpho logicaUy normal , and presumably viab le bacilli) were fo und 
in 1 9  cases .  

A1though bacill i  were present  on  average in only I field in every 500 examined , the total 
bacil lary load per ml óf plasma might be as rugh as over 40 ,000 . 

These findings [which inc idental ly confirm the routine examinations in some laboratories 40 
years ago ] are d iscussed in the light of the well-known observat ion that endothelial cells 
engorged with viable leprosy bacil l i  are often  found I ining the blood vesse ls in sections of skin 
from patients with lepromatous leprosy . Further studies are necessary to determine whether the 
bacteraemia is intermit tent  o r  constan t ,  whether i t  is to be correlated with cl inicai activity or  
acute  exacerbatio n ,  'and whet her with more delicate staining techniques bacill i cou ld be 
demonstrated with greater ease and in  pat ients with non-Iepromatous leprosy . 

S. G. Browne 
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9. BALENTI NE ,  J .  O . ,  C HANG , S. C. & I SSAR,  S. L.  I nfection of armad illos with 
Mycobacrerillm /eprae. Ultrastrll ctllra l  stlld ies of peripheral nerve . A rch. Path. Lab. Med. , 1 976 ,  
v .  1 00 ,  No . 4 , 1 7 5 - 1 8 1 . 

. 

Pe ripheral nerves of armadil los were st ud ied 1 6  to 30 months afte r  int radermal or int ravenous 
inoculat ion wit h Mycobaclerillm /eprae. Numerous baci l l i  were found with in macrophages ,  
Schwann cells , and perineura l  cells ; endothe l ial cel l s ,  pericytes and fib roblasts were  in volved as 
well . The bacil l i  were characte ristically con ta ined in membrane-l imited vacuoles that were 
interpreted as being phagoso mes. Some of the phagosomes conta ined granula r ,  membranous ,  
and vesicular deb ris considered to be bacil lary degradation products ,  suggest ing that  Iysosomal 
activity was present  within the phagosomes. Mult ivesicu lar bodies ,  a few of which contained 
bacil l i ,  were abundan t in macro phages and per ineu raJ cel ls .  An un llsual prol iferat ion of  i r regular 
t ubu lovesicular pro files was noted , especially in Schwann and per ineural cel l  cytoplasm , 
surrounding and with in phagosomes con taining baci l l i . The pat tern of cel lular involvement of  
neural st r uctures with M. leprae was similar to that  observed in lepromatous leprous neurit is in 
humans .  

1 0 . M ATSU O,  E.  & S K I N SNES ,  O .  K .  Specific direct fl llorescent antibody identification of 
Mycobacrerilll11 /eprae. [nl .  J.  Lepr. , 1 97 5 ,  v .  43 ,  No .  3 , 204-209 . 

[n vitro cult ivat ion of M. /eprae req uires a rapid , spec ific iden t i fication procedure for 
monitor ing the  cu l tures .  A method ut i l izing d irect F ITC-coupled lepromatous ,  specific ser um 
glob ul in is descr ibcd in  detai !  wi th suggest ions for improvement . After various pur ification and 
adsorption proced ures, notably aga inst human liver  powder and M. tubercu/osis, a fl uorescen t 
se rum preparation is obtained which specifical ly reacts with M. /eprae and not with other  
myco bacteria . 

2. B I OCHEM I STRY, PATHO LOGY, I M M UNOLOGY 

1 1 . CONVlT, J . , P INARDI , M.  E . ,  AVI LA,  J .  L .  & ARANZAZU, N.  Specificity of the 48-hour 
reaction to Mitsllda antigen. Use of a solllble antigen from h llman and armadillo lepromin.  Bul/. 
W/d H/Ih Org. , 1 97 5 , v. 5 2 ,  No .  2 , 1 87 - 1 9 1 . 

Two ant igens were tested and compared in relation to the 48-h Fernandez reaction . They were 
obtained from standard human  and from standard annadillo lepromin . Ali the tests were 
negative in pat ients with lepro matous leprosy and h ighly positive in those with tuberculoid 
leprosy and in lepromin -positive contacls .  There was tota l  agreement in al i  lests done with the 
lwo lypes of  ant ige n .  The an tigen component has the  fo llowing basic propert ies :  it precipitates 
w ith 80% sat ura ted ammonium sulfate ; it is nol dest royed by autoclaving or by treatment with 
0 .4% pheno l ;  i t  is non-d ialysable ; and it is dest royed by treatment wi th trypsin . 

1 2 . CONVIT ,  J .  et aI. Tests with three antigens in leprosy-endemic and non-endemic areas. 
Buli. W/d H/th Org. , 1 975 , v .  5 2 ,  No . 2 , 1 9 3 - 1 98 .  

A study com paring the  48-h and 30-day reactions produced b y  three an t igens was made i n  areas 
of  low a nd h igh leprosy endemicity in Venezuela and in  areas of  Chile , a non-endemic country . 
The ant igens used for the intradermal tests were standard Mitsuda ant igen , supernatant from 
standard Mitsuda ant ige n ,  and PPO . The results ind icate that there is no d i fference in lhe 
Mitsuda react ion of persons l iving in areas of h igh or low endemicity ,  but they show a 
statist ical ly sign ificanl difference between the reactions in persons who live in endemic areas 
and those of  persons Iiving in a country where the d isease has not been described . The 
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difference in the Fernandez reaction obtained with the supernatan t  was not statistica l ly 
significant between lhe two population groups in the endemic country , but was h ighly 
significant when comparing the endemic and the non -endemic coun t ries. 

1 3 . U M ,  S. O., J ACOBSON ,  R. R . , PARK , B. H. & GOO O ,  R .  A.  Leprosy XII . Quantitative 
analysis of thymus-derived Iymphocyte response to phytohemagglu tinin in leprosy . Int. J. 
Lepr. , 1 9 7 5 ,  v .  43 ,  No . 2 ,  9 5 - 1 00 .  

The immune sta tus of  various leprosy patients was evaluated b y  using a micromethod to 
evaluate ly mphocyte responses to phytohemaggl utinin (PHA).  I n  our study, whole blood was 
used and the degree of  response to PHA stim ulation was expressed in terms of unit vo lume of 
b lood . A markedly decreased rcsponse to PH A stim ulation was noted in pa t ients with act ive 
lepromatous leprosy . Patients wit h active lepromatous leprosy who have been proved drug 
(DOS) resistant showed less response than d id those o f  drug sensitive pat ients with active 
lepromatous d isease, while the  patients with act ive lepromalous  leprosy complicated by 
ery thema l1odosum leprosum (ENL)  showed higher response than did those of  pa tients with no 
complicated E N L .  

Comparing the resu lts obta ined to those obtained using o lhe r  met hods for T cell analysis 
indicates that these results reflect the number of T Iym phocytes in the leprosy patient . Thus ,  
this s im p Ie  method i s  of value in assaying the presence and responses of T Iymphocyles in lhe  
leprosy patien t .  

[For  P t  XI ,  see Trop. Dis. Buli. , 1 97 5 ,  v. 72 , abst r .  1 66 3 . ]  

1 4 . SHER,  R . ,  HOLM ,  G . ,  KOK , S .  H . , KOORN HOF , H .  J .  & G LOVE R ,  A .  T .  and CR + 
lymphocyte profile in leprosy and the effect of treatment .  Infection & Immunity, 1 9 7 6 ,  V .  1 3 , 
No. l , 3 1 -3 5 . 

Thymus-derived Iymphocytes (T lymphocytes) and complement receptor-bearing Iymphocytes 
(CR + lymphocytes) were estimated by using erythrocyte rosettes and 
erythrocyte -antibody-complement roselles as markers in untreated lepromatous and untreated 
tuberculoid patients and in healthy contro l s .  Treated lepromatous cases were a lso investigated . 
Ten cases of untreated le promatous patien ts were reassessed 6 months or more after therapy 
commenced . A sign ificant decrease in both percentages and absolute numbers of  CR + cells in 
the untreated lepromatous leprosy subje cts was observed . This decrease showed a ret urn to 
normal leveis after treatment . The percentage of T cells in the untreated lepromatous cases was 
normal ; howeve r ,  the absolute numbers of T cells and the total lymphocyte count showed a 
sign ificant decrease . After therapy , the T cell population was unchanged but the total number 
of Iymphocytes increased significantly with t reatmen t .  The absolute number of T and CR + cells 
was significantly less in the untreated than in t he treated lepromatous patients .  

1 5 . REA, T .  H . ,  GOTTLIEB,  B .  & LEVAN , N. E .  Apparently normal skin in lepromatous 
leprosy . H istopathological findings . Arch. Derm. ,  1 9 7 5 , V. 1 1 1 , No . 1 2 , 1 5 7 1 - 1 5 74 .  

Biopsy specimens of apparently uninvolved skin from 3 4  pat ients with lepromatous leprosy 
were studied histologically . Bacilli were found in 30 of 3 1  specimens from clin ical1y polar or 
near-polar lepromatous pat ients b ut flOt in the 3 from nonpolar patient s .  A predominantly 
perivascular d istrib ut ion of  infiltrate and bacil l i  is  consistent with the hematogenous spread of 
infect ion .  SubcJinical , diffuse lepromatous leprosy is found in patients with nodular lesions and 
may precede the development of nodules .  Study of apparently uninvolved skin may be helpful 
in cJassifying patients ,  in  in terpreting immunologic responses ,  and in elucidating the natural 
history of the iIIness . 
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1 6 . HALOAR,  B. & OUTT A, A. K .  Cutaneous vascular reactivity in tuberculoid leprosy lesion .  
Lepr. /ndia, 1 97 5 , v .  47 , No . 4 ,  307-3 1 5 .  

I n  order to study the nervous and non-nervous cutaneous vascular responses in t ubercllloid 
lesions of le prosy under chemical , mechanical and thermal st imul i ,  the following exper iment al 
st udies were pcrformed in 38 cases with control study in each : 

(i) Adrenaline ind uced blanch reaction and periblanch erythema. 
(i i) Focal b leeding t ime . 

(üi)  Surface tem perat ure variat ions and adju st ments fo llowing local application of cold . 
I n  t he le sions the results showed less prolonged blanch rea ction and i I I -<1eveloped 

periblanch-e rythema , relat ively prolonged focal bleeding time ; slight ly lesse r degree of init ial 
surface temperature , higher degree of decl inat ion in surface temperat ure following cold 
appl icat ion and h igher levei of rise following heat applicatio n .  H unting type of  reaction after 
both heat and cold applications was observed in control and test sites almost eqllally . 

The co llective results test ify the phenomenon of inhibited nerve tonus in leprosy lesions 
consequent to organic affection of sympathetic fibres resul t ing in a vascula r at onia . 

1 7 .  O rAZ A LME IDA ,  J .  G . ,  TO RRES ,  G .  & ABREU,  A. Deficiencia de glucosa 
6-fosfato-<leshid rogenasa en el enfermo de le pra . I n forme preliminar . [ Gl ucose-6-phosphate 
dehydrogenase deficiency in leprosy . A prelim inary report. ] R evIa Cubo Med. ,  1 9 7 5 , v. 1 4 , 
No . 5 , 687 -69 1 .  

The English summary appended to the paper is as fo l lows: 
For the first t ime in Cuba a prelim inary st udy on gl llcose 6-phosphate dehydroge nase 

(G6PO) deficiency using a mod ification of the Beutler 's method (Kapa's system) in patients 
from Havana Leprosarium is made fo r determining t he relation between G6PO deficiency and a 
lower defensi ve capacity of the organism against M. leprae. An enzyme defic iency only in  
patients wi th  t he lepromatous form and in t hose with backgrounds of repeated aCllte 
reactions was found . 

1 8 . M EHTA, L . ,  S HETTY, V .  & ANTl A ,  N .  H .  Study of early nerve lesions in mice infected 
with M. Leprae. Lepr. /ndia, 1 976 ,  v. 48 , No . 1 , 3 1 -3 5  . 

. The present  study is of quantitative histology in immunologically intact mice inoculated with 
M. leprae. Total 1 2  sciat ic  nerves are studied . The fib res are grollped as large , medium and small 
sized fib res . I n it ial ly there is loss of  small  sized fib res .  At later stages there is involvement of all 
sized fibres and ultimately Wallerian type of degeneration seIS i n .  The process of regeneration is 
more acti ve than that of  hyman leprosy of  tuberculoid type. This study adds a new dimension 
in understanding the pathoge nesis o f  leprosy .  

[This paper i s  i I Iustrated with 5 electron micrographs on plate s . ]  

1 9 .  BEOI ,  B .  M .  S . , H ARRIS ,  E .  B . ,  NARAYANAN , E .  & KIRCHHE fMER ,  W .  F .  Oelayed 
hypersensitivity tests with Mycobacterium lepra e purified protein derivative . L epr. /ndia, 1 976 ,  
V .  48 , No . 1 , 8 - 1 8 .  

Skin tests were conducted o n  3 lepromatous ,  3 d imorpho us and 6 tuberculoid leprosy patients 
and 3 others not suffering from leprosy with lepromin , purified protein derivative from M. 
lepra e of armad il lo or igin and tuberculin . Results show that a delayed hypersensi t ivi ty reaction 
could be  produced with PPO in  72 hours on all M itsuda positive cases ,  with one anomalolls 
exception , withollt cross reaction to tuberculin . The results were promising from the point of 
view of  subst i tuting lepromin with PPO in usual test s .  
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20.  CHEN , T .  S .  N . ,  D RUTZ, D .  J .  & WH E LAN,  G .  E .  Hepatic granulomas i n  leprosy : their 
relation to bacteremia . A reh. Pall/. Lab. Med. , 1 97 6 ,  v .  1 00 ,  No . 4 , 1 8 2 - 1 8 5 .  

A c1in icopathologi c st lldy o f  tiver disease was cond llcted o n  2 8  pat ien t s  with leprosy who liveel 
in Taiwan . None of the patien ts exhib ited sym ptoms or  signs of liver d isease . Hepat ic 
gran lllo mas were fO llnd in 2 I patien t s .  Histological ly , the infi ltrates were epit helioid , foam cel l ,  
a nd  h istiocytic in type .  Hepat ic dysfunction wa s  absen t ,  except for mild sl l lfob romophthalein 
elevat ions in the severely infected cases .  Hepat ic  granll lomas correlated with the cutaneous 
react ions in lepro mato us leprosy , but  the associat ion was poor  fo r other stages of  d isease . 
Hepatic involvement varied with the severity of clltaneOll S  infection and with the frequency anel 
intensity of bacteremia . An est imated 1 000 to 1 0 ,000 acid -fast bacil l i/ml of b lood was req uired 
to generate the hepatic infil trate s .  

2 1 . SAHA,  K . ,  DUTTA, R .  N .  & M ITTAL, M.  M.  I mmunologic aspects of leprosy as related to 
leucocytic isoantibod ies and platelet aggregating factors. Inl. J. Lepr. , 1 97 5 ,  v .  43 , No . 3 ,  
239 -248 . 

The incidences of var ious iso- and autoant ibodies in a random poplllat ion of 1 1 2 unselected 
leprosy patients is presented . Low titers of leucocyti c isoantiboelies and platelet aggregating 
factor were detected in the sera of a variable number of  such patien t s .  The leucoisoagglut inins 
were found i n  8% of the se ra o f  t uberculoid as well as lepromatous leprosy patient s ,  whereas 
the le ucoisocytotoxins were detected in a l a rger percentage of  the lepromatolls (40%) as well  as 
t uberculoid (28%) cases .  The platelet aggregating factors (PAF) were posi t ive in 5 1 .2% and 45% 
of lepromatolls and  t uberculo id cases respective ly .  Of  the 2 1  posi t ive sera for PAF ,  the  
antiplate le t  factor by antihuman glob ulin consumption test cOllld be demonstrated on ly  in  
66 .6% and 50% of lepromatous and t llberculoid sera respectively . To s tudy the  freq uencies of 
these newly detected antibodies or antibody-Iike factor and to compare their occurrences with 
other  well-documented a utoantibodies present in the sera of leprosy patients :  cryoglobulins , 
antinucleoprotein a ntibody and thyroglobul in autoprecipiti n  were also studied in the sera of  
the  same populat ion of leprosy patients .  I t  has  been observed t hat the simultaneous occurrence 
of ali these auto - and isoantibodies in the serum of one patient is a rare phenomenon . 
Leucocytic and platelet counts of these patients having antibodies aga inst leucocytes and 
platele ts were found to be within normal Iimits. Accordingl y ,  i t  is suggested that the low leveis  
of a nt i leucocyte antibody and ant iplatelet factor are probably harmless to the hosts .  On the 
other hand , it is  post lllated that these antibodies may act as enhancing factors by being 
specificaJly adsorbed on the Iymphoid cel ls ,  thus rendering them unresponsive to mitogenic 
sti mulus in vitro. From these st udies i t  seems that leprosy ,  especially the lepromatous  type , i s  
associ ated with some of  the serological features suggestive of an autoimmune aberration . 

2 2 .  LOUTE,  J. S. & G LOVSKY, M .  Complement determinations in the synovial fluid and 
serum of a patient with erythema nodosum leprosum. lnt. J. Lepr. , 1 97 5 ,  v. 43, No. 3 , 252-2 5 5 .  

Simultaneous serum and synovial fluid CH50, C I ,  C4 , C 2 ,  C I este rase inhibitor and C 3  protein 
were determined in a patient with acute erythema nodosum leprosum. The pattern of synovial 
tluid complement  activity coupled with the demonstration of  mult iple lepra bacilli free and 
within histocytes is more comsisten t  with an  infectious than an immune complex induced 
synovitis . 
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23 . SAM UEL ,  1 . ,  SAM U E L , D. R. & GODA L, T. H epatitis associated antigen (H AA) in 
leprosy . Elhiop. Med. J. , 1 97 4 ,  v .  1 2 , N o . 4 ,  1 7 5 - 1 78 .  

One h llnd red and fo rty leprosy patients  se lected from the o ll tpatient dcpartment o f  ALERT,  
Add is Ababa ,  were  tested fo r hepatit is-associated antigen in the i r  blood . Elevcn o r  8% of these 
pat ients were positive for H AA.  The prevalence of HAA in leprosy patients was not 
significantly higher than in the normal popll lation .  Our st lld ies did not show any inc rease in the 
prevalence of HAA in lepromato lls cases as compared to t llbercll loid case s .  

3 .  C Ll N IC A L  

24 . R E A ,  T. H .  & LEVAN , N .  E .  Erythema nodosum leprosum in a general hospita l .  A rch. 
Derm.,  1 97 5 ,  v. 1 1 1 , N o .  1 2 , 1 5 75 - 1 5 8 0 .  

This i s  a st udy of 32 pat ien ts in  Los Angeles , California , sll ffering from lepromatolls leprosy 
complicated by ery thema nodosllm leprosllm (EN L) reaction . There were 1 7  men and 1 5  
women in the serie s ,  their ages  ranging from 1 8  to 72 years ,  and 22 of these patients first 
presented with ENL reaction although they had never received any ant i-Ieprosy t reatment . In 5 
women the init ial  at tack of ENL occllrred d llring pregnancy . 

The a llthors describe the c l in ica i ,  laborato ry and histological findings , and d iscllss the 
possible mechanisms involved . They stress that their experience is contrary to  the general\y held 
o pinion that this type of reaction usual \y complicates anti -Ieprosy therapy , and suggest that i t  
should b e  considered t o  be a manifestation o f  leprosy rather than a complication of its 
treat ment . 

W. H. Jopling 

2 5 .  QUAG LlATO , R . ,  BECHE LLT , L. M . , ALM EIDA,  J .  O. & ARANTES, M .  A .  A .  
Bacteriological status (poin t prevalence) o f  lepromatous olltpatients under sll lph one treatment. 
Bull. W/d Hlth Org. , 1 975 , v . 52 , No . 1 , 5 7 -62 .  

This is a st udy of 337 patients with lepromatous leprosy who had  been under dapsone therapy 
as ollt patients for 1 -26 years in São Paulo , Brazil . 1 67 (50%) showed bacteriological positivity 
of skin smears when the slides were examined by a paramedical technic ian ,  who spent 10 min 
on each slide ,  b llt the rate was 99% when each slide was examined for 30-60 min by a 
bacteriologist . The authors conclllde tha t ,  in mass campaigns ,  bacteriological negativity shollld 
be checked by a wel l -t rained bacterio logist and the smears should be  made by an experienced 
leprologist , before lepromatous patien ts a re released  from supervision o  

[ A  more practical conclusion would be  that lepromatous patients should be treated for t ife . ]  
W. H. Jopling 

26 .  T1N SHWE, MYA THEIN & SOE M INT.  Prevalence of pulmonary tuberculosis in patients 
with leprosy. Burma Med. J. , 1 9 7 5 ,  v .  2 1 , 3944 . 

The authors quote figures showing the high incidence of pulmonary tuberculosis among leprosy 
patients being t reated in leprosaria in various parts of the world , figures which suggest that 
persons suffering from leprosy have an increased susceptibil ity to tuberculosi s .  This 
invest igation , designed to establish if there is any justification for such a hypothesis , was 
confined to leprosy outpatients attending clinics at Rangoon General Hospital ,  and 603 patients  
aged between 20 and 40 years were studied (30 1 tuberculoid and 302 lepromatous) . Seven 
patients with radiological evidence of pulmonary tuberculosis were found in the t uberculoid 
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grol lp  (2 .3%) and 8 i n  t he Icpromato lls group  (2 .6%), figures which compare favourably with 
those from Bunn a  as a whole among adll l t s  of similar age -grollp (2 .6-3 .6%) . Two important  
concl usions can be d rawn from lh i s  s ludy :  fi rst ly ,  I hat figures giving the inc idence of 
pll l monary 1 1Iberclllosis among in -patie nts  in leprosa ria bear no rela t ion lo the si t uat ion in tha t  
pa rt icular region o r  the  coun try as a whole ; secondly , tha t  pat ients suffering from the  
le pro matous type  of leprosy a re  no  more suscept ible to t llberculosis I han a re  t hose suffe ring 
from the t uberculoid Iype .  

W. H. Japling 

4 .  TH ERAPY 

27 . G E LBE R ,  R .  H .  & REES,  R .  J .  W.  Dapsone metabolism in patients with dapsone-resistant 
leprosy . Am. J. Trap. Med. Hyg. , 1 97 5 ,  v .  24 , No . 6 ,  963-967 .  

Acetylat ion of dapsone (DDS) and  su lfamethazine (SM Z) , and plasma c1ea rance of  DDS were 
st ud ied in Ma laysian Chinese wit h lepromatous leprosy including 40 DDS-resist ant  and 44 
non -resist ant pa l ien t s .  Neither a patien t 's acetylat ion characteristics (DDS or  SMZ), nor his 
plasma c1earance rate , appeared to have predisposed him to the development of  DDS resistance .  
A poten t ia l ly important  drug in teract ion between rifampin and DDS was d iscovered . After  
i ngestion of r ifampin for a min imum of  2 weeks ,  the plasma c1earance o f  DDS was increased 
and the re lat ive amount of t h e  acetylated DDS was decreased . The implications of these resul t s  
for t he t rca tment  of lepromatous leprosy are discussed . 

28 .  CHAUDHRY, S .  B .  R .  & DES IKAN ,  K .  V. Sulphone-resistance in leprosy : a report of three 
cases. Lepr. India, 1 97 5 ,  v. 47 , No. 4, 283-290.  

The experimental  transmission of leprosy to the  foo t -pads of  mice has provided a very useful 
technique to demonstrate the occur rence of su lphone -resistant st rains of M. leprae. Although 
th is method is at  presen t  the most satisfactory laboratory confirmatory test , it is not 
practicable to apply it to screen a very l arge n umber o f  cases of leprosy under sulphone therapy 
today . A clinicaI detection of  sulphone -resistance is t herefore very essential . Three cases of 
le promatous leprosy detected clinically to be  sulphone -resis tant  and proved sub sequently by 
the mouse foot -pad model are reported . 

[A report from Chingleput , Tamil Nadu ,  India . ]  

29 .  LEVY, L. & PETERS,  J .  H .  Susceptibility of Mycobacterium lepra e to dapsone as  a 
determinant of patient response to acedapsone. A ntimicrob. Agents Chem o ther. , 1 9 7 6 ,  v. 9 ,  
No. I ,  1 02 - 1 1 2 .  

I n  t he course o f  a cl inicai trial o f  acedapsone therapy i n  1 7  pat ients  with lepromatous leprosy , 
the rate of response to therapy was measured by inoculation of mice with Mycobacterium 
leprae recovered from biopsy specimens of skin lesions obtained before t reatment and a t  
intervals of 4 ,  1 2 , and 24 weeks after inst itution of treatmen t .  The  susceptibi l i ty of each isolate 
of M. leprae to dapsone (4 ,4' -diaminodiphenylsulfone [DDS] ) was measured by passaging 
organisms that had mult iplied in mice to new groups of untreated mice and to mice treated 
with DDS incorporated in the mouse chow in  concentrations of 1 0 -5 , 3 x 1 0 -5 ,  and 
1 0 -4 g/ I OO ml . The rate of response to acedapsone therapy and the susceptibi l i ty of pat ient  
strains of M. leprae to DDS varied widely among patients . A l i  isolates were  inhibited from 
mult iplication by treatment of mice with 1 0 -4  g of DDS per 1 00 ml ;  a l i  but two isolates were 
susceptible to 3 x 1 0 -5 g of DDS per 1 00 1111 ;  and 1 7  of 3 6  isolates ,  represent ing nine patient 
strains,  were susceptible to 1 0 -5 g of DDS per 1 00 ml. Plasma leveIs of DDS measured in  t he 
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mice admi nistered t hese d ie ts  show that lhe min ima l . i n hibitory concentrat ion of  DDS for M. 
lepra e isolated from un t reated pat ien ts  is .about  3 ng/m l .  No rela t ionsh ip could be demonst rated 
be tween D DS susceptibi l i ty of pret reatment isolates of M. leprae and t he rate at which pa t ien ts  
responded to aceelapsone t herapy .  Ne i ther  acedapsone  t rea t ment of pa tients nor DDS t reatment 
of  mice appeared to  se lect genotypical ly more resistant M. leprae. 

5 .  EPI OEMIOLOGY ANO CONTROL 

30. KY AW LWIN & ZUIDE RHOEK ,  B .  Case detection rates for Centra l  BlI rma ( 1 962- 1 972) .  
Int. J. Lepr. , 1 97 5 ,  v. 43, No. 2 , 1 2 5 - 1 2 8 .  

A short descr ipt ion of t h e  leprosy con t rol program in Burma i s  given a n el  t h e  decrease of t he 
case detect ion rates d ll r ing t he period 1 962 - 1 972 are presented to show the effects of control 
measures in the program emphasizing the importance of ea r \y case detection through ann ual 
examinal ion of ho usehold con tacts and school children , regular t reatment  and hea l t h 
ed ucation . 

3 1 . J ARAMI L LO ,  A. O .  & DE LA C RUZ, M .  R .  Le lepra en Costa Rica. A cta Méd. Costarric. , 
1 97 5 ,  v. 1 8 ,  No . 3 , 1 5 1 -207 . 

The first person with leprosy recorded in Costa Rica was the child of a Spanish family in about 
1 734 .  By 1 883 there were 32 leprosy patients in a lazaret te . Sulphonotherapy was int roduced 
in  1 945 and the first cure was recorded in 1 947 . The Department for t he Control of  Leprosy 
was created in 1 948 . Active prophylaxis was in i t iated in 1 9 52  with the compilation of a register 
o f  contac t s .  From 1 954 ,  cutaneous Iymph was collected for diagnosis from persons I iving with 
pat ients .  I n  1 962 a specialist was appointed to conduct a dermato -neurological  examination of 
al i  contact s .  A "new programme for the control of leprosy in  Costa R ica" was c reated in 1 974 
which p rohib ited the in ternmen t  of  patients  in the leprosy sanatorium and decreed that  they 
should be treated in general hospitaIs . A rehab il itation programme w as also initiated . By 1 974 
there were 5 1 8  registered cases ,  and their geographical d istribution is recorded ,  but i t  is 
estimated that there are p robably some 1 300 cases .  The spread of the d isease is to be  controlled 
by dermato logical examination of ali suspects and groups of persons at risk . Persons living with 
a patie nt must be examined dermato -neurologically once a year for 5 'years ;  a t  present ,  3282 
contacts are under observation .  Chemoprophylaxis is appropriate for j uveniles I iving in elose 
contact wit h  a patient in the le promatous or d imorpltic stage . Leprosy patients should generally 
be treated in outpatient cI inics and should be examined dermato-neurologically and 
bacteriologically twice a year  in the case of  those with lepromatous or dimorphic lesions and 
once a year in t uberculoid and indeterminate case s .  

A nn Grant 

3 2 .  LECHAT, M .  F . ,  M ISSON, J .  Y . , VELLUT, C .  M . , M ISSON , C .  B. & BOUCKAERT, A .  Un 
modele épidémionétr ique de la  lepre . [An epidemiometric model of leprosy . ]  Buli. Wld H/th 
Org. , 1 974 ,  v. 5 1 ,  No . 4, 3 6 1 -373 . English summary . 

This valuable paper , which b reaks new ground,  should be consulted in the original by ali 
concerned with the epidemio logy and control of leprosy . Taking as their bases a mass of  
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observat ions collected over 1 6  years i n  the Belgian Leprosy Centre a t  Polambakka m ,  I nd ia ,  
concerning 35 ,262 le prosy pat ients , the authors have elaborated a tentative epidemiometr ic 
model t hat  should be t ried out in other sit uations .  

The mode l  takes cognizance of 1 0  diffe rent s ta tes  o f leprosy infection , which correspond to 
the d i fferent stages through which any individ ual i s  presumed to pass , from "susceptible" and 
"latent" to  "inactive" and "no longe r  taking treatmen t" .  Certain assumptions are made , some 
of  which are open to q uestion and need c1arification , e .g .  every ind ividual is born susceptible to 
leprosy infection and may contract  the disease if  exposed to effective contact ; any person with 
active leprosy may serve as a source of infection ;  tuberculoid leprosy may pass into the 
lepromatous form , through an  intermed iate stage ; t ransit ion from act ive to i nactive is a 
clinically based decisio n ,  a l though infectivity is assumed ;  t he risk o f  relapse is ident ical , whether 
patients whose leprosy is quiescent take treatment or  not ; the latent form always develops into 
active lep rosy , which does not regress in the absence of t reatment . 

A detailcd analysis of the Polambakkam statistics a l lows the authors to suggest a series o f  
mathematical ly expressed eq uations for several parameters , which have been used in  a 
computerized simulation of leprosy prevalence and i ncidence rates in a va rie ty of hypotheti cal 
and act ual situations . 

Preli minary results run closely parallel in certain respects to accepted epidemiological  
findings dating back some years ,  such as the observat ions that pat ients  with lepromatous 
leprosy a re 4 t imes as contagious within the household as those with tuberculoid leprosy , that 
infect ivit y diminishes rapidly with ant i -leprosy treatment , that (beca use of their numbers) 
pat ients with tuberculoid leprosy play a major part in the persistence o f  the leprosy endemic . 
The model indicates that , whereas t he latent period of t uberculoid leprosy is about 4 yea rs ,  that 
of  lepromatous leprosy is but 2 .2 years .  Afte r 10 years of  t reatmen t ,  the chances of a patien t  
w i th  lepromatous leprosy becoming "cured " a re  p ractically n i ! .  

Some tentative conclusions are of immediate applicabi l i ty .  A reduction in the rate of  default 
would show a greater effect  on the endemic than segregation of patients  with lepromatous 
leprosy . A vaccine that would prevent the development o f  lepromatous leprosy wo uld show the 
greatest beneficiai resul t s .  I n tensification of  case-finding activities and the placing under 
effective treatment as soon as diagnosed o f  ali persons  suffering from leprosy , and especial ly 
t hose with lepromatous leprosy , are desirable goals ,  i f  not immediately achievab le thro ughout 
the worl d .  

s. G .  Browne 

3 3 .  RAO, P. S. S . ,  KARAT, A .  B .  A . ,  KALlAPE RUMAL,  V. G. & KARAT, S. Transmission of 
leprosy within households. /nt. J. Lepr. , 1 97 5 ,  v .  43 , No. 1 , 45 -5 4 .  

The  wealth of statisti cal da t a  ava ilable in  the  records accumulated i n  the  Gudiyatham Taluk 
(Tamil Nadu ,  India) leprosy programme is exemplified by.  this analysis . Du ring the years 1 9 62 
to 1 970 ,  i n  a population of about 400 ,000 , over 97% of  the 23 ,285 contacts in 5088 fam ilies 
having a leprosy patient  were examined clinically .  Against an annual incidence of  leprosy of the 
order of 0.8 per 1 000 patien t-years in t he general population ,  t he i ncidence among household 
contacts was 6 .8  per 1 000 patient -years .  The rates for males and females , when analysed for 
each of the major types of leprosy and expressed as total sex i ncidence ,  showed no a ppreciable 
d ifferences .  Where the index case in the household suffered from a multibacillary for m  of  
leprosy, the secondary attack rate was  significantly higher .  

The most vulnerable age -groups were found to be 5- 1 4  years for boys,  and 5 -9 years for girls , 
t he actual clinicai manifestations appearing after a variably long latent period .  When there was 
more than one index case in t he fam il y ,  the attack rate doubled . When the index case was of a 
bacil liferous type of leprosy , t here was a higher proportion of such types among the secondary 
cases [a possib ly fortuitous finding that does not imply strain diffe rences ] . 

S. G. Browne 
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34.  RAS I ,  E . ,  CASTE LLAll I ,  l . ,  G ARC I A ,  L., QUEVEDO ,  L .  & CONVIT ,  J .  Evaluation of 
"chemical isolation" in 1 1 68 leprosy patients ' homes. Int. J .  Lepr. , 1 97 5 ,  v. 43 , No . 2 ,  
1 0 1 - 1 05 .  

"Chemical isolat ion" ( t reatment o f  o pen cases a s  a measur e  o f  control for transmission between 
contacts) is evaluated by a retrospective study of 7232 ho usehold con tacts  of  1 1 68 leprosy 
pat ien t  homes. Con t acts comparable in age and type of exposure were arranged i n  subgroups 
according to whether they were born befo re (Gro up A) o r  born after (Group B) beginning 
treatment of the index cases had begun .  Additional ly , the whole group of contact s ,  both  of 
open ( LL and BB) and dose (TI and I) case s  were evaluated . 

Among comparable con tacts  of LL and BB cases,  the  infect ion rate in the contacts before 
in it iat ion of t reatment  is higher than in that of  con tacts after in i t iation of  treatment . The 
protection afforded by lhe t reatme n t  to the exposed group  (Group B)  is on the order of  66%.  

The morbid i ty occur ring in the group born after  the init iat ion o f  index case treatment 
apparent ly results from partial persistence of  in fe ctio usness of the  case under t rea tmen t . 

6. SOCIO LOGY AN D R E H ABIL ITATION 

34 . ROTB E RG ,  A .  The ten enemies of prevention of hanseniasis are related to "Leprosy". A 
"Psycho-social-somatic phenomenon" .  Reprin ted from Lepra/agia, 1 974 ,  v. 1 9 ,  No . 2 ,  28 1 -285 . 

Leprosy is not a disease Iike any other, but a chain of phantasie s ,  superstit ions ,  stigma ,  
sensa t ional ism ,  ignorance , fear ,  rejection and  infamous terminology -around a core of signs and 
symptoms of the somatic d isease . One of t he consequences is that we are s t iU case finding 
instead of seeing pat ients  and contacts finding USo The t en  enemies of prevent ion a re :  ( I )  Latent  
segregation ism ; (2) hesitant  in tegrationism ; (3 )  the infamous pejorat ive leprosy ; (4) 
sen sat ionali sm ;  ( 5 )  misgu ided charity ;  (6) psycho-social amateurism ; (7) non-at ten tive 
education ;  (8) low salaries and lack of personne l ;  (9) obsolete legisla t io n ;  ( 1 0) deficient 
teaching . . . .  

Thanks a re d ue to t he Director , Bureau of  Hygie ne and Tropical Med icin e for permission to  
reprint Abstracts from Tropical Diseases Bulletin May,  June and J uly  1 976 .  


