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General and Historical 
\ 

PAP UA NEW GUI NEA MEDICAL J OURNAL. 16, 
No.2 ( 1973). 

This is a centenary commemorative issue 
to coi ncide with the IOOth a nni versa ry of the 
di scove ry of the leprosy bacillus by Hanse n. 
A greater part of it has therefo re been de­
voted to a series of articles on leprosy by 
Papua New Guinea lepro logists and others 
from Sou theast Asia . Australia , the United 
Ki ngdom and the United States. The em­
phasis is on a summa ry of curren t knowledge 
a bo ut leprosy in the va ri o us disciplines: 
medicine, surgery, immunology a nd a num­
ber of others. rat her than on the research of 
any of the individ ual authors. The contribu­
tors and Iheir articles a re lisled below. 

Edito rial- A Leprosy Cenlenary. 
Leading Anicle- Clezy, J . K. A. , Ha nsen 

and his Bacillus. 
Origina l Pa pers and Reviews- Browne. 

S. G., Lep rosy Today- A Reapp raisal; 
Russell, D. A., Leprosy in Papua New 
Guinea; Waters, M. F. R., Modern Ad­
va nces in the Im munology of Leprosy; 
Shepard. C. c., Ex perimenlal Chemo­
therapy of Mycobacterium /eprae In­
fectio n; Ridley, D. S., A Skin Biopsy 
Study of Lepromatous Leprosy; Rees, 
R. J . W .• Experimental Leprosy and its 
Clinica l Implications: Clements. N. and 
Ramsay. W. A. , Leprosy Contro l: Five 
Years in the Southern Highlands. A 
Progress Report; McKeown, R .. The 
Leprosy Mission in Pa pua New Guinea; 
Kerr. J . M., Social Factors Operating 
Against Effective Leprosy Cont rol in 
the Highlands of Papua New Guinea; 
Kennedy, Myra, Institutional Care of 
Special Com municable Disease in Pa­
pua New Guinea. "A View from Gemo." 

Current Medical Practice- Russell . D. A .• 
The Treatment of Leprosy in Papua 
New Guinea; Clezy, J. K. A .. Footdrop 
in Leprosy; Ham ilton. julie. Physio­
therapy in the Management of Leprosy; 
Clezy. J . K. A., The Management of 
Plantar Ulcers. 

Case Reports- Ramsay, W. A., Reactiva­
tion of Leprosy. 

Bibliography of References o n Leprosy in 
Papua New Gui nea. 

This issue of the PAPUA NEW GUINEA 
MEDtCA l J OURNAL should be a valuable ad­
dition to the lib rary of any practicing leprol­
ogist. A group of d ist inguished authors has 
successfull y produced a succinct a nd up-to­
date prt!cis at a most opportune time, coin­
cidi ng not o n ly with the di scove ry of th e 
bacillus but a lso wit h the Tenth In terna­
tional Leprosy Congress. 1973. T he qual ity 
of each co ntribution is of a high standard, 
and the bibliography on leprosy in Papua 
New G uinea a welcome innova tion thai 
could well be copied by other cou ntries. - J. 
C. Hargrave 

Rotberg. Abrahao. The exorbitant and pro­J hibitive price of sulfones: social degrada-
tion and economic collapse. Hanseniasis: 
Abs. News 3 (1972) 299-302. 

Su lfones and ot her drugs are the on ly 
present means to con trol endem ic Ha nse ni­
asis. but their action is too slow to be per­
sonally encouraging to the patient. who does 
not see the quick resu lt s he ex pects and 
fo rces him to long years of treatment. while 
his condition remains apparen tly unchanged 
- if not aggravated by intolerance. allergy. 
reactio ns a nd new lesions. To cooperate 
under so adverse cond it ions. a nd to go on 
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trc;n ing rcgul;lrly he l> hould OIl [ca~ 1 n:cc;,c 
the drug), free of charge. I n ~ tcad. the health 
'(geneie!> cha rge him "11h the mo:.1 prohibi­
t ive po»i blc price: they force him to be 
registered as "leprosy ' patient" (in practice 
"leper"), which condemns him 10 economic 
collapse and socia l rejection for life. 

With rare exceptions. no p,lIicnt will co­
operollc and co nsciously pay such an exor­
bitant price. No educational attempt will 
succeed agai nst the mill ena ry and ove r­
whelming ant icducation wilh "leprosy," and 
while the official synonyms for "leprosy" 
continue as in all Bra"ilian a nd many fo r­
eign standard dictionarics- "vice." "filth:' 
"hideousness," " Ioathsome ness," etc. 

h is necessary to stUr! lowering the price 
of trea tment . to att ract the patient. and to 
facilitate ed ucation and integrat ion. with a 
noni nfamous term inol ogy. The possible in­
difference o f more fortuna te cou mries. non­
endemic and / or no t ta inted by the Gracco­
Latin pejorative. shou ld not deter a soluti on 
by the La tin American countries. so over­
whelmingly burdened by the complex "L P E" 
(lcprosy-pejonlli ve a nd endemic). Author'~ 
Summary 

Stringer. T. A. Leprosy and "a disease called 
J leprosy." Lepr. Rev. 44 (197J) 70-74 . 

Despi te arguments put forward in th is 
jou rnal (43 [1 972] 69- 105). the re is a case fo r 
retaining the s ubsta nce of curren t terminol­
ogy rela ted to leprosy. particularly because 
of its value to fund- raising. In any eve nt. 
the public will no t coopera te in the adoptio n 
of new terminology. but find a vital role 
for the lingu ist ic associat ions of leprosy. Ac­
knowledging t he nature of ge neral knowl­
edge about the "disease ca lled leprosy," we 
have oppo rtu nit ies of educating the public 
in both endemic and nonendemic cou ntries 
abou t t he true nature of the d isease. Iden­
tifyi ng Ihe na ture of semantic con fusion in­
volved in the C hris tian motivation towards 

lepro~y sufferers. we ma y be able to innu­
ence the public reaction to leprosy by co r­
recling the old terminology in religious texts. 
and by referring to the defined discase as 
" actual leprosy." Autho r's Summary 

, 
TlwPt (',\I. DonOR, 3 ( 1973 ). 

Contai ns a symposium on leprosy co n­
sisting of six articles deal ing with practic;1i 
aspect ~ of Icpro~y management. "Recogni­
tion of Leprosy." by S. G . Hrowne bri eOv 
reviews Ihe cla ss ical. yet most variable. fea­
tures of the c1inic;,1 pic ture. Writing further 
on communi ty management. Browne wou ld 
exclude from spec ific treatment onl y Ihe 
burnt-out case. em phasi/ ing broad ly the 
many ~ ta nda rd approaches to leprosy co n­
trol. including neG vacc inat io n of children 
and tuberculin·negative adults. "Education 
of the public. the medical profession. and of 
the ('om mun ity leaders. is all pa rt o f the 
d octor'!> ta~k ." 

W. H. J o pling notes lo ng-acli ve sul­
fonamide!>. 0.5 gill twice a wee k. 10 be effec­
tive but unl ikely 10 dis place dapsone from 
it s pre-eminent po~tion beca use dapsone is 
so inex pensive. The reposilory intra musc u­
lar d iacetyl sul fo ne. DADDS. seems to need 
the resu h ~ of further o b~erv;Hi on befo re 
th is com po und C;1n be recommended for 
ge neral u ~e. He di scusse!> c1o fai'im inc as 
es pecia ll y useful in reacti ve case!>. D . .I . 
I-lannan em phasi/ es the \;thle of stud y of 
Bacte rial Ind ices in loo mea rs and the Mo r­
phol ogica l I nd ex as a mea~ure of bacterio­
logic:t l viability. D. P. (, h{)yce' ~ " Blindness 
in Leprosy." is follcm ed by E. P. Fribchi's 
presen tat io n of ~ u rgica l management of the 
compl ic:ttion, of lepro!>y. 

The 27 page, compre,~ an a~ t {l ni s h i ng 

amount of pertinent in lo rmation into a use­
ful text . which. not pret end ing to be detai led 
or all inch"i\e, m:l) ,till be w.eful. (j . L 
Fite 

( Clinical Sciences 
8arlon, R . I). E. The management of lepro u!> 

rh initis. Lep r. Rev. 44 ( 19H) 186· 191. 

T he management of Icprou~ rhinitis is 
di scussed . In patient s with earl y changes in 
the nosc it is tho ught thaI local treatmenl is 

of p~yc hol()g ical rather t han of a ny great 
phy~ical va luc. rhere is. howe\er, a grou p 
of patie nh with earl y Icp roma toll~ leprmy 
whose na~a l involvement is severe and ou t of 
all pro portion to the ir general clinical !>wte. 
It is po~si b lc [hal intensive local treatment 
of the nose in Ihese pa tie nh ma y help to 
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preve nt defo rmit y. I'alic nl ~ with ad\anCl'd 
na sal changcl\ givi ng riM! \0 atrophic rhiniti~ 
and cX h!r nal dcforrnilic~ gain muc h phY!lic;d. 
as well it) psyc hol ogical relief from regula r 
local care o f the nose and th i ... is described 
below. Author's Abstract 

\0 normal life. All excc pl o ne ha ve resumed 
dapsone trea tment. T he le ng th of time the 
ind ividual pati ents had to take clof;l/imine 
varied within wide limits. One male patie nt 
continued for 5 106 mon th:.. and the dosage 
had to be \ar;cd acco rding to his clinical 
stale. O. K .5 . 

D orm an. J ane E. K. Ocular manifestations 
~ of Jcprosy. Lc pr. Rev, 44 ( 1973 ) 216.2 19. M cDougall . A. C. and R efS. R . J . W , Ulcer-

. . . J OI l i ng le promatou s leprosy in a patient 

I 

I? \hls s ur~'ey oftcpro.s}, pa lle nt s In Nepal. wi th .dapso ne- resist<lm Ml'cobaclerium 
h .. 11 the patlcnts c.'( :umncd \~' e re fo ull.d to lep((Ie. Lepr. Rev. 44 (197.3) 59.64. 
ha ve som e otu l;lf abn ormalit y aSSOCia ted 
with leprosy. Ho wcver. many did nol ha ve 
markcd oc ular sig ns. a nd might have bee n 
passed as normal in the abse nce o f a morc 
deta iled exa m ination. I hi ~ p:l per is inte nded 
10 demo nst r .. te the importance of regular ex· 
amination of the eye~ of c\ery leprosy pOI· 
t ient. -Author"~ Abstract 

F rontera Vaca. J . 1... Ca rra nza Goycoechea. 
C. E .. T empo rini. A .. R osa li , A . A . a nd 
H:u2ieri, F. l'revcneioJl quiru rg iea de las 
ulcc ras pla ntares. (Surgical prevention o f 
plantar ulce rs.] Leprol ogia 18 ( [9 73) 32-
33. ( In Spanish) 

R t.'S ult ... in 2 1 leprosy cases s ubjected to 
debridement of the poste rior tibial artery. 
vcin and nerve arc rcported. 

Emphasis is placed o n the importance of 
ca rl y surgery a s a means of prcvc nting sub­
seq ue nt ulcero u ... and mutilat ing lesions. 

Angiogra phl> of the affected area. corre· 
sponding [0 the posterior tibial ne rve. we re 
perform cd in tcn le prosy pati ent s. con firm­
ing the auth o rs' choice of treatme nt for 
th is co ndition.- (Adopled f rom E ngli s h J 
su mmary) 

Imk a m p. F. M . J . II . The treatment of cort i­
coste roid-d epe ndent leproma tous patients 
in persisten t erythemll lIodoSWII leproslIIII 
with cl o f:l 7i m ine. Lepr. Rev. 44 (1973) 
127-130. 

The trial of LampreTle (clofazimi ne) begun 

W hile under treatme nt wit h dapso ne for 
lepromatous leprosy. a 50 year old male 
Greek Cy prio t present ed with multiple wide­
i> p read lesio ns of a bil.'lTre type. many of 
them freely ulcer'Hing. 

C linically and histologically. peripheral 
nervcs werc li tt le affected but biopsy sa m­
pl es of skin and ulcers contained enormous 
numbers o f leprosy bacill i. M ouse foo t pad 
inocu lation of the baci lli from skin hom o­
gena tes s howed resistance to a ll three levels 
of dapso ne tested . name ly 0.0 l. 0.00 I a nd 
0 .0001 % in the diet o f mi ce. 

From two of the [:Irger ulcers bacilliferous 
di scharges were co llected in occlusive d ress­
ings over a 24 hou r period. Attent ion is 
drawn to the very large number of bacilli 
counted in this discha rge. Excluding the 
nose. the s hed d ing of dapso ne- resistant 
baci lli int o the env iro nme nt from bod y ulcers 
in this case could h:l ve bee n in excess of 20 
mi ll ion da ily. A uthors' Summary 

M erk len. F . P . a nd Collello t. F. Lc tra ite­
men! de la lepre. (Treat ment o f leprosy.] 
Scm. Hop. Paris 49 ( 1973) 267-268. 

Since the introduction of su lfones a nd 
o t her drugs. the evolution of the disease and 
the future of the pat ient have been wholly 
transformed . Alth o ugh the number o f cases 
of lep rosy known in the world cont inues to 
increase. part ly fro m the tracking down of 
obi>cure cases. and partly becnuse of po pu­
la ti on increases in underdeveloped cou nt ries 
in w h ich hygie ni c co ndition s favo r t he 
s pread of the disease; neve rt heless. lep rosy 
has progressively disa ppea red fro m Europe, 
where it pers ists only in Mediterra nea n 
foci. and along the Iberian Pe ninsula.- A u­
tho rs' Summary 

in 1966 and which has been the subject o f a 
p relimina ry communicution (l mkamp. 1968) 
has now terminated . All t he patients had 
been suffering from lepromatous leprosy 
(LL) and all had been dependen t on corti­
costeroids. given for persistent erYlh"mll 
nodosum "'proSW11. On fi ve yea rs of fo llow­
up the trial ha s been most successful in thut 
all patient s (18 cases) ha ve been wea ned 
from corticostero ids and u ll have returned 

J NebOl.lt. M . !_'Autotraitcme nt de 1a l~pre 
A frique. (Self-trea tment of le prosy in 
Africa·1 Afrique Med . 12 ( 1973) 13-16. 
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The author emphasizes that success of 
such self-t reatment programs depends more 
than anything else upon the personnel in 
charge, their qualifications. their interests 
and sensi tivities to the needs of the ca m­
paign. and selection according to professio n­
al mcriu. Additionally, other factors are 
imporlan!. such as inieresl of administ rative 
authorities. collaboration with established 
health offices. and education of the patient 
himself. Temporary free hospitalization is 
suggested for the bacillus posi tive cases, and 
search for fresh cases among contacts. Cost 
of this type of program is approximately 35% 
lower than that of traditional circui ts. 
Count ries included in Ihis review were Cam­
erouns. Congo, Gabon. a nd C had .- ( From 
author's summary) 

Pearson, J . M. H. and Helmy , H. S. Thc 
effect of stopping dapsonc treatment for 
two mo nths and then restaning it in full 
dosage in patients with moderately severe 
erythema nodosum leprosum. Lepr. Rev. 
44 ( 1973) 75-82. 

The authors, working at Sungei Buloh. 
Malaysia, set out to question the strongly 
held general opinion thai ENL reaction in 
lepromatous leprosy becomes mo rc severe 
when treatment with dapso ne in high d osage 
is employed. and less severe when this treat­
ment is discontinued, and for their study 
they made observatio ns o n nine patients 
suffering from persistent and modcratel y 
severe reaction. Although there was a fall in 
the severity of EN L reactio n during thc 8- 10 
weeks when treatment with dapso ne was re­
placed by a placebo. this was not dramatic. 
nor was there an acute exacerbatio n of re­
action when dapso ne was restarted in a dos­
age of 100 mg daily.- W. H. J opling (From 
Trop. Dis. Bull .) 

Pedley, J . C. The study of smears of the 
noseblow in all types of leprosy. J . Nepal 
Med. Assoc. II ( 1973) 1-5. 

In approl(imateiy 80% of untreated active 
lepromatous cases, nasa l smears are positive 
for M. lepra#!. Organisms can be present in 
enormous numbers in advanced cases. 

The Morphological Index is usually higher 
than that of bacilli from skin smears, espe­
cially when bacilli are plent iful. Bacilli com­
monly disa ppear from nasa l smea rs after 
six months of standard DDS treatment . and 

are never fo und in borderline cases. even 
with facial lesions in a state of exacerba­
tion.- G. L. File 

Hanney. D. A. and Furness. M. A, Results 

j of temporal is transfe r on fifty-four cascs 
of lagop hthalmos. Lepr. Ind ia 45 (1973) 
62-{,7. 

Fifty-s ix patients had 74 tcmporalis tra ns­
fers over a five year period at thc Schieffe­
lin Lcprosy Research Sanatorium. Karigiri . 
Forty-two patients (54 opera ti ons) were ex­
amincd at follow-up. Ex haustive clinica l cx­
aminations a nd electrica l stimula tio n studies 
were performed in all cases and in half of 
thcm thi s was supplemented by electromyo­
graphic st udies. Each eye was graded tech­
nically and assessed for symptoma tic im­
provemcnt and signs of eye discase. Whilc 
the overall resu lts werc nOl as good as have 
been reported for nonlcprosy cases thcre was 
an interesting corrclat ion betwecn ex tensive 
lid anesthesia and operative failure . The 
upper lid fibers of the orbicularis occu li 
were found 10 be affected at Icast as often as 
the lower lid in those cases severe cnough to 
require tcmporali s .transfer. Thc possi bility 
of reinnerva tio n of the lower lid has been im­
pl ied. Preopcra tive tarsorrhaphy was fou nd 
to be associated with adhesions and with 
much poo rer results on subseque nt tern­
poralis transfers.- Authors' Summary 

Said, Galal Z., Zohdy, A. and El-Akkad, 

j I. N. External and in terna l neurolysis of 
ulnar and median nerves in leprous neuri­
tis. Lepr. Rev. 44 (1973) 36-43. 

Out of 36 cases of leprous neuritis treated 
by external and interna l neurolysis of the ul­
nar and / or median nerve (17 bil a teral), 
91.2% of the fo llowed-up cases werc free 
from pain, 58.3% showed complcte or partial 

. clinical improvemen t of motor function. and 
46.2% showed sensory improvement after 
the operatio n. 

Electromyography o f eight cases of ulnar 
neuritis (six bilateral) before and at va rying 
intervals after the operation was performed . 
It showed mark ed or lim ited improvement 
of muscle actio n potentials in 64.3% of de­
compressed nerves. 

Best results were obtained when the nerve 
trunk at operation showed hyperemia of its 
sheath. edema, and swelling. The worst 
results were noted in cases in which the 
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nerve was thin, ischacmic. and fibrosed . 
Nerve abscess was encountered five times: 
three times in the ulnar and twice in the me· 
dian ncrve.- Au thors· Summary 

Sehgal. V. N., Ghosh, S. K., Manerker, 
A. N. and Dukle. P. D. Angiogram- a 
means to assess trophic c hanges in Icp· 
rosy. Lepr. Ind ia 45 ( 1973) 17-19 . 

A case of polyneuritic lep rosy with nerve 
abscess and trophic changes is described . 
Brachial angiogram before and after therapy 
wi th dapsone and Duvadilan was done in Of­

der to assess clinical a nd radiological im­
provemen t. The resull s of thi s study are 
greatly co nvinci ng and warrant the use of 
a ngiographic studies in cases of leprosy wit h 
troph ic changes. - Authors· Summary 

J Shah. A. P .• S hah. S. S. and Doshi, H. V. 
Accentuation of ichthyosis vulga ris due to 
associa ted leprosy. Postgrad. Med. J . 49 
(1973) 282-283. 

A case of ichthyosis vu lgaris associa ted 
with tuberculoid leprosy is reported. Ich thy­
otic scales were markedly accentua ted wi th­
in the anest hetic patches of leprosy. 

The probable mechanism of the accen tu­
ation of ichthyosis by leprosy is discussed . 
- ( From Trop. Dis-. Bull.) 

S rini\'asan. H. The ex tensor dive rsio n graft 
operation fo r correction of intrinsic minus 
fingcrs in leprosy. J . Bone Joint S urg. 
(Am.) SSH ( 1973) 58-65. 

I. A new proccdure. called "the extenso r 
diversion graft operation:' has been devised 
for correcting the deformity and reducing 
the disability of the intrinsic min us finge rs 
so commo nl y seen in leprosy. 

2. The procedure consists of the insenion 
of a free tendon graft which spans the meta­
carpophala ngeal joint along its volar aspect 
and is attac hed at both ends to the ex tenso r 
mechanism. to the extensor tendon proxi­
mally and to the lateral band distally. 

3. The procedure red uces extensor domi­
nance at the metaca rpopha langea l joint 
and improves the balance of fo rces. allowing 
the assumption of n straight posture by Use 
of the e:l(lrin sic muscles. 

4. The assessment of function of 97 fin­
gers on a n average of eight months afte r 
opera tion has shown that in addition to cor­
rection of deformity. this procedure in the 

majority of cases also restores partial inde­
pendence of movement at the metacarpo­
phalangea l and proximal interpha la ngea l 
joints. to such an extent that the finger can 
reach and hold a functiona lly useful posit ion. 

5. O ne advantage of the procedure is that 
it obviates the need fo r reeducation of mus­
cles.- Autho r's Summary 

Steklovsky. V. K. On sexua l function dis­
J orders in pa tients with leprosy. Vest. 

Derm. Ve nerol. 3 ( 1973) 33-35. ( In 
Russian) 

Amo ng 92 patients with lepromatous type 
of leprosy under observation impotence was 
established in 63 pa tients. Sexual weakness 
develops at four to five years of the disease 
a nd subsequently progresses. Reduction of 
sexual desire was observed in 56 patients. 
reduction of sex ual desire and blunting of 
the sensation of orgasm in 7 patients. a nd in 
18 patients th is was combi ned with insuffi­
cient erection and prema ture ejaculation. 
On the basis of the data of examination of 
androgenous. excretory a nd incretory func­
tions a nd hi stological exami nation of bio p­
sied t issue of the testes, the orga nic natu re 
of sex ual disorders and symptoms of neuro­
endocrine insufficiency in patients with lep­
rosy may be stated. The pathogenesis of 
sexual disord ers in such patien ts presents a 
compl ex combinatio n o f a number of factors. 
primarily inhibition of the hormo nal fu nc­
tion of the testes. a ffection "Of diencepha lo­
hypo physea l area and persona l reaction to 
the situation associated with the specific 
conditio ns of leprosy.- Author·s Abstract 

Vibrans, U. a.nd Hesse-Novak, I. Lepra Icp­
" romatosa: ein Fall mit ungewlihnliche 

morphologischc Ver1i nderungen. [Lepro­
matous leprosy: a case with unusual mo r­
phologica l changes.] Hautant 24 ( 1973) 
386-392. 

The patient presented was a 27-year-old 
woma n from Yugoslavia. who had a pparent­
ly had leprosy for 12 years, the source of 
the infection being obscure. The skin lesions 
consisted of innumerable lepromato us, in­
filtrati ve lesions indi vidually small . affecti ng 
a lmost all skin surfaces and the mucosa of 
the hard palate. Most were old. long-sta nd­
ing vacuolated-cell lesions. within which 
clu mps or clusters of bacillus- rich cells a p­
peared. alt hough the vac uolated cells con-

, 
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tio n of the fec I. Lepr. Rev. 44 ( 1973) 
13 1-138. 

The standard iwtion of rad iograph ic lech­
nics ass ists in the demonstrat ion of bony 
ab normalities. This paper descri bes si mpl e 
devices wh ich provide ea sy methods of o b­
taining com pa ra ble rad iogra phs of the fee l 
that will aid in the ea rly d iagnosis of lesions 
and in the pl'lOning of effective treatment. 
- Author's S ummary 

tai ned much sma ller num bers. T he infi l· 
trates were fa irly deep in the dermis. bU I. in 
add it ion. superficial vesicula r cha nges were 
comm on. related to the lepromat ous foc i. 
suggesting dermatitis' hcrpcliformis. S till 
further. dcrmatofibromato us lesio ns or areas 
al so appeared. remi nd ing one of the 
changes in histoid lesio ns. with numerous 
bacilli . Ma ny histologic evidences of vascu­
litis were observed. includ ing lesions of ery­
thema " odosum, and the reactive stat e of the 
process wa s obvious. Eighteen excellent il­
lustrati ons accompa ny. G. L. Fite 

Warren. A. Grllce. Thc bacteri .. l load in the 
~ nasal mucosa of Chinese pa tients. Lepr. 

Warren. A. G. and Taylor. I), M. The effects 
of coc kt ail a nesthesia o n blood pressure. 
Lepr. Rev. 44 ( 1973) 83-89. 

I n leprosy ce nlers the a bsence of a seco nd 
t ra ined d oc t o r to give an es theti cs oft e n 
limits the surgeon wishing to operate. 
"Coc ktail a nesthesia," <I S described here has 
proved to be useful in th is <l nd other situa­
ti ons, a nd is oft en preferred to genera l 
anest hesia by those accustomed to admin­
istering it. Many different drugs have been 
used for this purpose. In this pa per a method 
that has been found effec t ive in Chinese 
patients is described, with detai ls of o b­
se rvat io ns that indicate its safety and ad apt­
ability. After a described appropriate sched­
ule of premedicati on. the "cocktail" used 
consisted of pelhed ine ( 100 mg), chlorpro­
mazine (SO mg) and saline (or distilled water 
or glucose) to 20 ml. T he "cocktail" is mix ed 
20 to 30 minutes before use a nd. in patient s 
weighing about 50 kg, 8 to 10 ml is admin­
istered intravenously.-(Amended authors' 
summary) 

Warren. A. Grace. Radiogra phic examina-

Rev. 44 ( 1973) 183- 185. 

In Chinese p .. tie nls it is not possi ble to 
rely on the presence or absence of M . /('I' , oe 
in the nasal mucos .. to confirm or deny :1 

diagnosis of leprosy. Alt hough the load o f 
bacteria in the nose may be high in some 
untreated patients. during treatm ent il fa ll s 
more rapidly there than elsew here in the 
body. - Auth or's Abstract 

Warren. A. Grace and Ledger, Joyce. A 
,f study of the incid ence and oUlcome of 

fOOl weakness in. leprosy. Lepr. Rev. 44 
( 1973) 203-2 12. 

The permanency of paralysis in the foot of 
a pat ient wit h borderline leprosy should not 
be considered inevita ble. S pontaneous func­
tional recovery docs occur in a proportio n 
of palient s, a nd the perce ntage of those 
recovering can be increased by correct medi­
cation and other therapeut ic means. Careful 
obse rvatio n of 300 paticnts under t rca tment 
has shown that thiambutos ine as the init ial 
drug does reduce the incidence of acute 
pa ralysis a nd also a ppears to encourage 
recovcry of function.- Auth ors' Abstract 

Chemotherapy 

Mat.jack , M. L., Bissett, M. L .• Schifferle, D. 
and Wood, R. M . Eva lua ti on of a se lec­
tive medium for mycobacteria. Am. J . 
Clin. Pathol . 59. ( 1973) 39 1-397. 

The Lowenstein-J ense n medium for cult i­
vation of mycobacteria has served as a refer­
ence sta ndard for many years, in spite of the 
problem s of va riation and difficulti es in 
preparati on and preservatio n. The aut hors 
studied two com me rcial bases for med ia. '. 

which utilize na lidixic acid, lincomycin and 
cycl o hexamide. decreasing conta mination 
and increasing recovery of many mycobac­
terial species from cli nical specimens. Re­
sults favo red usage of a nonselective and a 
selective medium in a complementary man­
ner. - G. L. Fite 

Rook, G. A. W. Is the macrophage the sile 
of the imm unosuppressive action of rifa m­
picin. Tubercle 54 (1973) 291 -295. 
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As a preliminary irl\ c:.ligalinn of Ih..: ,ile 
of action of rifampicin OIl> an imllluno:.u p· 
prcs~alH. il:. c,:ffect on l)l1lphocytc Iran:.[M· 
ma tion. leukocyte migratio n. contact scm.i­
li7.alion. and antibody producti on has been 
stud ied . I he result :. contiI'm the c;.;i:.lcncc 
of an inulluno:.upprcs:.i"-! effect but indicate 
111<11 it doc:. not aCI directl) o n B o r I 
lymphocyte!> hut morc probabl) on antigen 
handling by macrophage!>. Author':, Sum­
mary 

Russell. S. I .. and Russell. n. W. bnni:lIid 
accl yialOf phcnotyping 01 Amhara:. in 
Ethiopia. Afr. J . Med. SCI. 4 (197.1) No. 
1-5. 

Eigh ty-:,c\c1l mak "mllara:. in Gondar. 
Ethiopia. 19 Tigrcans. :Ind 14 Galla:. were 
gIven 100 Illg isonia/id ;11 07.00, 12.00 ;U1d 
17.00 hours. On the next day Oil 07.00 hour ... 
urine was collected und "acetyl iso niazid: 
isonia/id ratios" (A: I) \\ere dete rmined . I he 
"antimode" \\a~ OIl 1\ : 1 40 in the Galla~. 
1\:1 10 in Ihe Tigre:IIl ', and 1\: 1 20 in Ihl' 
Amhara~. Ra pid acelyl:llioll \\:1' found in 5 
Gallas. 9 I igreanl>. but in onl~ 151; 10 171; 
of the I\mharas. "The rdl'\allce of Ihe:.e 
find ings to intermillenl dapsone therap~ 01 
lepro:.)' meril:. further study:' C S. Good­
win (From I rop. D is. UuIL) 

Scott . G. I.. and R llshrid~c. M. IL I he ill 
I,i,ro aClion o r d:lp:.tme :tnt! ih dcri\:lIi\e, 
o n normal and (j(lI'D-dclicient rl!d cell:. . 
Il r . .I . Hacma tol. 2 .. (197.1 ) .107-J I7. 

In an attempt to dcfinl! the rncchani~m nr 
dapsone-i nduced hemol\ :.;:. the ill \'iuo ac­
li on or dapso ne (4.4 '. 'diaminodiphenybul-

phone) and some of its deri\ativcs on nor­
mal and G6PD-dcficienl red cells has been 
in\esligatcd . lJap:,ollc, il:. :'\' <lCCI)I - and 
hydroxy-dcri\u livc:. h:l \'c no me:ll>urable 
errect on metabolism, hemoglobin or Illl' 
membrane in ei ther normal or G6 I.lD-dcfi­
c ie n t red cells. And 4.hydrox ylamin04 ' 
aminodiphenylsulphone ( H ADS) and 4. hy­
d roxylamino-4' accta minodiphen~ I,ulplulne 
( U/I.,I DS) ha\ e o-..:idarll dfech on red (·cil,. 
Both of tlle.'>e compollllth re:ldil~ form 
mel hemoglobin but in normal red cdb lIigb­
er levels of l1lethclllogiooin arc aehicHd 
wilh H MDS than "ith '·IA DS. With hmh 
compound:. Ie.'>\ mellll'rnogltlhln , .. f,lrrncd 
in gluco:.e-depfl\l'd or III <i61'1>-deficie nt 
red cells. In normal rl'd eelh Ill'-":thl' 11111no­
phosphate patll\\a) ( II M I') ;letl\ll~ I' in­
c reascd, I·IADS being a rlltln: potent ,tirnu­
Iu s than II MDS. It i:. ~ug.g.l',tl'll Illat 
methemogl obi n forrnatilln I' dependent 
upon Iht.' recycling. or these compound, \ ia 
Ihe I·I MP. 

Normal red cd I)' incuha\t.'d \\uh the \\\0 

h)dro.-..:ylaminc compnund.'> dIll 1101 ,hll\\ a n~ 
change in reduced glutathione (GSI·I) . g lo­
bin or the membrane. apart from inacased 
se n:.ilivil), 10 peroxidc Iysi:.. G(, PI>-t.ld"it.·icnt 
red cells, on the other hand . did lo)'c GSH 
rapidly and undeT\\cnt incrcOI'l'd autnlll'rllo­
I} .'>i)'. rhe mechani:.m of Ihe'e clke" I' di,­
c u:.scd. 

Some. bUI nOI all. (lr tht' 11/ 1"i, 'U cltee" (II 
dapsone can he reproduced oy Ihl! h~dr(l\~­
larnint.' dl'ri\at;\e:. il/ ";11"0. It i, l'tltlduded 
Ihm either :,o llle Ilther deri \:lli\c, arc ill­
\ol\e<l or Ihal Ihe ettect 01 long e-,,:plI,urc 
10 the:.t' \)xida nt ('ompound:.ill "il'O I' (bflt-r­
e nt. Author,' Surnrnar~ 

Immuno-Pathology 

Hern ard. ,J. C. llnd VlI7.que1.. (", A. A<Ienili, 
giga nt occlu lar lepron1:lto:.a . I Leproma­
tous gian t cell adenit;),, 1 I.eprologia IH 
( 1973) 45-5:1. (I n Sp:lIli,h) 

leprosy reaelion:. and ,kin allergic lailuTe,. 
and con:.ide red tlle,c forlll~ 01 a(lt-nill\ ;1\ a 
new and diflerenl palhologk'al 1'1It1t\ III the 
leprom:ttou.'> adenit is rorm. (Adllp,;'d lrum 
Engli~h summary) Dirrerent groups of \i.'>cerat lym ph nod e:. 

in 50 :tutopsie.'> of lepro.'>)' patie rHs or the 
Sommer Sanatorium of Argerllina. we re j M:II~ja. K: s .. Uedi. , H. M . S .. Kasturi. G .. 
studied . . Klrchheml er, W . .. . . a nd Ralasubra lllllll n-

Macroscopic and microscopic cha nge, ya n, M . ])en:'0l\s~ rat,l~n o.r M.I'mh(l(:'l'riwII 
were .'> Itldied. and sploci:tl rdercnce wa), leprill' a nd ItS vlablh.ty tn thc pcn pheral 
made 10 the lepromulotl:. giant cdls :tdcnitis. blood of leprosy p:ttlents, Lepr. Rcv. 43 

The aUlhor), observed thc),c lesion~ in the (1972) 181- 187. 
pa l ienls which showed the most fn:ljucnt Acid-fa~t hacilli (A I- H) \\erl' found in thc 
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blood (II 3X IJ/Hr~'a!~d palil.!llh Will~ Il.!pron~a- J J\.'l ohllll l }', . I-I . c. , and Murfi, R. S. S,crUrll 
lOll!'> lepro:-y. and III 5 01 20 palll'nt.'> with IranSa mlll<lSC In leprosy. Lepr. India 45 
borderline 1cpro ... y (whether the latter in- (197J) 163- 166. 
duded I n.:;tlcd palil.!n1\ j, nol I11l.'nliolH:d ). 
ill 4Y ( oj J I kp rlHllatuu:- p"til'nll. treat ed 
IlIr ,ix Illonth:-. '!!Id in 25( ; 01 x2 tn.:a lcd for 
more th,ltI ,ix llltl llth:.. I he A I- B trom 15 
palicllh \\ere inocul:ll cd into th ... · 1001 pads 
01 mice and "!-oO tar multiplication of A FB in 
thl' 100[ pad, h'" bC":11 oDtai nl'(1 in T' 
( prc'lImahJ~ \\Ith 1;ro\\1 11 I.!unc, ~irni la r to 
Ih;!! 01 If. I('flr/W) . I he A I- II Wefl.! -"cen in 
rnai.'I'oph:lgl.!.'> and [lolymnrph:.. and 1110..,[ 
h:lI: illi ,1\Cf ... , cH:nly , w ined. I he authors 
estimat e there were up to 5 x 10' A FU pcr 
ml in till' hl\l()(1 011 ,ume p;ttientl>. and they 

I. The se rum transam inases, SGOT and 
SG I' T have heen investiga ted in 64 ler rosy 
patient s and in 15 norlllal co ntrols. 

2. A rise of these e r17ymes was no ticcd 
in 14 (51S.Yl,) lepromatous. J (25%) tube r­
culoid. 2 (251'0) primary pol yneu ritic. I 
(ItY"i ) maculoancsthetic. and 5 (62.5% ) lep-
ra reactio n cases. 

3. Th e risc in the levels of these serum 
en7ymes is indicat ive of both hepat ic a nd 
musc ular damage produced by the leprosy 
bac il li. Authors' Summ ary 

conclude tll:u hlood-,ud"ing arthropods Mukherjee. A. and Ghosh. S. A concomi­
could ;hplr:uc \ iabk ,II. /('{JI"(II' during a ) ta nt study of the liver function and coagu-
bl ood mc;Ji . C. S. (;oodwi n (Ffflm r rop. lat io n factors in leprosy. Lep r. India 45 
I) i~ . Bu lL) (1973) 19-27. 

Miranda . H:uJ N. Fagocitose e des truicao 
\ de M.I"I"ubu("(l' rium Ii'pme por Icueocit os 

'\'\' polimofonuclca res. [phagocytosis and dc-
\~; s tru c t io ll of M ycobal"feritl m leprae by 

..j\ poIYll1orp,9?tnu ciear Icukocytcs.] Rev. 
Lerrol. 9~) JJ-4 5. ( In Portuguese and 
Englil>h ) i ~'<f 
J. rhl' tlinieal ob:.cnation and experi­

menting donc in the prcsent work illustrates 
that in the cou rse of acu te m:lIlifesta tion:. of 
kp rom alOm lepro:.y. .11. lefJrfll' abandons 
the Vireho\\' eell and is rhagoeyti7cd by the 
polyrnorphonuelea rs. 

2. After being phagoeyti7ed by the poly­
ll1orphonudears. the H:tnsen bacteria may 
be de:.t royed in thc~e cell:.. 

3. There i~. therefore. ;1 ~tab1c cycle of 
the Hanse n bacteria in the human organism 
which devclop~ in thl' hist ioeytic clements 
while the disc<l se develo ps chronically: and 
another cycle. th is one unst;,ble. of the same 
bact eria outside the histi ocy tic e lemenl s 
which the bacteria ah:tndon during the ~ tate 
of becoming acUll.' lepromatous leprosy. 
which re:.u1t~ in their destruct ion by the 
polymo rphonuclear leukocytes. 

4. The result of the development of this 
second cycle may ca use great destruction of 
bacteri a . followed by a marked improveme nt 
in the disease. 

5. The acute state of lepromat o us leprosy 
and t he above-me nt ioned phenomenon ma y 
be obta ined by giving iod a te of pota ssium in 
an avcrage dose of 1.5 gm pe r day. ( Adapf­
edfrom author's co nclus ions) 

Liver fu nction. usi ng a ba ll ery of test s, 
was assessed and hemostatic st at us ascer­
tained simullllllCOlls ly in 52 leprosy patients. 
of which 20 were in the active stage of lepra 
reaction. and 7 were stable tuberculoid 
cases. Six healthy individua ls were used as 
controls and the ctl ses of acute lepra react ion 
were followed till the subsidence of reaction 
when all the tests were repeated. 

T he cascs with Icpra reaction s howed 
modera te degree of hcpatic dysfunction as 
revealed by marked changes in t he protein 
profil e. turbidity tests. serum alkali ne phos­
phatase and urina ry urobilinogen exc retion. 
These changes were o nly less mark ed aft er 
s ubsidence of reacti on. 

A few of th e lep ro matous cases a lso 
showed some interference with live r fu nct ion 
while the nonJepromatous cases s howed but 
minimum cha nges o nly in rega rd to protein 
profile. t urbidity val ues a nd serum a lk aline 
phosphatase. 

Defic it in coagulat ion factors (serum a nd j 
o r plasma) was mostly fo und in cases of 
act ive lepra react ion and the hemostatic de­
fect s were fo und to be co mplete ly reversed 
after the s ubsidence of reaction. 

It was inferred that manifest hepatic dys­
fu nction possibly gave rise to the observed 
deficie ncies in coagulation facto rs in leprosy . 
- (Adapted from autho rs' summary) 

j NtbOUI. M . A propos d'un cas de I ~pr.e 
tubercul o ide nodulaire chez un ad ulte afri­
cai n poneur de sca rifications r it uelles. 
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I 

[Report of a case of nodular tuberculo id 
leprosy localized. in an adult African 
malc. on rilOnt scarifica tions.] Med. Trap. 
33 ( 1973) 523-528. ( In French, Engl ish 
summa ry) 

The aut hor reports the appeara nce of 
lesions of tuberculoid leprosy three years 
after ri t ua l sca rification o f the fo rehead in 
an ado lescen t African male. The nodular 
lesions were in it ially confi ned to the Jines of 
scarifie'Hi a n. but subseq uently ex tended to 
several areas of sk in, particularly over the 
thorax. Histological exa minati on of the nod­
ules showed typical tuberculoid changes. 
and the response to standard treatment was 
good. 

No conclusions can be d rawn regardi ng 
the introduction of leprosy bacilli. but the 
occurrence of the visible lesion was obvious· 
Iy connected with trauma to the sk in. - S. G. 
Browne (From Trop. Dis. Butt .) 

Pinto. M . R. M .. Arseculeralne, S. N. and 
Welianga. LV . The differential tubercu· 
li n test in leprosy. Lepr. Rev. 44 (1973) 
13-21. 

The differe ntia l tuberculin test has been 
carried ou t o n a group o f leprosy patients 
usi ng 5 different PPO antige ns (S. Y, G, 
B and F) o btained from Mycobacrerium 
tuberculosis a nd other mycobacterial spe· 
cies. The patterns of sensitization seen in the 
leprosy pa tients were found to be different 
from those of the general popu latio n and of 
tuberculous pa tients. but no marked d if· 
ferences in the patt erns were seen be tween 
the pa tients with leproma tous a nd those 
with tuberculoid leprosy. 

In both grou ps of patients. there was wit h 
all the a ntigens except PPD· F. a c1ea r·cut 
group of no nreactors and a group of reac· 
tors. Bot h tuberculoid a nd leproma tous lep· 
rosy patient s had, in contrast to tuberculous 
patients. a s ignifica nt proportion of nonre­
actors. It was also fo und that t he patterns of 
se nsi tization to antigens obtained from 
mycobacteria ot her than M. leprae we re not 
different in the two immuno logica l ex tremes 
of leprous disease. - Authors· Summa ry . 

I Ridley, O . S. A sk in biopsy study of le pro-­
matous leprosy in relapse. Papua N. 
G uinea Med . J. 16 ( 1973) 100-104. 

O ut of 51 biopsies of ski n lesio ns from 
patients in rela pse 16 showed very early 

lesions. T he distribution of solid-stai ning 
bacilli gave evidence that in most cases the 
relapse had origi na ted in a dermal nerve of 
an old lesion: and that in patients in whom 
new lesions had developed the dissemina­
tion had take n place via the blood stream 
from another ski n si te. Thirty-five o ther 
biopsies showed relapse lesions in a n ad­
vanced stage. Half of them showed certain 
histoid features which were attribu ted to the 
fact that 't he lesio ns were unusually acute, 
with a high cell turn ove r in the granuloma. 

Sk in bi opsy is a sensitive method of de­
tect ing re la pse provided the site is well 
chosen.- Autho r·s S umma ry 

Hidley, D . S. The pathogenesis of the ea rly 
J skin lesion in leprosy. J. Pat hol. III 

(1973) 19 1-206. 

A study of ea rly skin lesions of leprosy 
patients. many of them with a histo ry know n 
to be of less th a n one year's duration. 
showed that by the use of seria l sections the 
great majority could be e1assified on an im­
munological basis in much the sa me way as 
the lesions of established leprosy. It was also 
shown that they could be classified accord­
ing to thei r predomi nant distribut ion as neu­
ral , vascular or subepidermal. 

Lesions of the vascular type are multiple 
and blood disseminated. th ough they appea r 
to o rigina te in nerves. The su bepidcrmal 
type arc soli ta ry lesions and there is evi­
dence that in ma ny cases transmission is 
through th e epidermis. lntraepid ermal le­
sions are described . T he neural Iype consti­
tute a mixed grou p. 

Interpretation of the evidence conce rning 
the route of transmi ssio n is com plicated by 
two fac tors: I) In the epidermis a nd sub­
epidermal zone there is a "split ratio" of 
tissue reactivi ty to numbers of bacilli. which 
is eit her very high or very low. And 2) there 
is evidence of a two--way spread of leprosy 
bacilli. from epidermis to deep nerves a nd 
vice versa. 

Bacill i were found at s ix sites in the skin. 
T he op ti mum site for multiplication de­

l pended on the level of im munity. and to a 
less extent for a given level of im munity it 
depended o n how well the infection was es· 
tablished . Bacilli were protected aga inst 
elimi nation in pa tie nt s with relatively high 
immun ity not only in nerve but also in the 
subepidermal wne a nd to some extent in 
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muscle. But baci ll i in Ihc two latter situa­
tions may in fact be prese nt in neural etc­
mcnls. - AUlh or's Summary 

Saha. K .• Mill al. M. M. and Ray, S. N. 
Consequences of smallpox vacci nation in 
leprosy pat ients. Infect. Immun. 8 (1973) 
JO I-J08. 

This study illustrates the conseq uences or 
smallpox revacci natio n in 45 lepromatous. 
28 tuberculoid , and 47 no rma l indi vid ua ls. 
Resuhs obtained wi th intradermal inocula­
tions indicated Ihal thc patients with leprosy 
were associated wi th a re lati ve anergy 
against thc vnccinia virus, the anergy being 
minimal in the tubercul oid leprosy bUl 
marked in the cases with lepromat ous lepro­
sy. Major vacci nial reactions were observed 
more often in patients with lepromatous lep­
rosy than in the controls o r patients wit h 
tuberculo id leprosy. Furthennore in a pa­
tient with lep romatous leprosy. vaccin ia nc­
crosum also develo ped . T he smallpox vacci­
nat io n with live virus also appeared as a 
provocative factor fo r the p recipitation of 
lepra reactio n in the lepromatous leprosy 
cases. After three weeks of vaccinat io n. the 
frequency of the specific humora l a ntibod y 
response was the sa me in the tuberculoid 
patients and controls while it was higher in 
the cases with lepromatous leprosy. The pre­
vaccinatio n titer of total hemagglutination 
inhibi t ion antibody was significant ly highe r 
in the lepromatous leprosy cases. However. 
the postvaccinial. humoral antibody re­
spo nse of the Icpromatous patienlS was of 
the same magnitude as that observed in the 
normal indi viduals. and it was mai nly due to 
a 2-rnercaptoethanol-resis tant antibod y. 
- Authors' Abstract 

media. A close co rrelation between increascs 
of Hcid-fa st org:lIlisms and change~ in via­
bilit y a~ determined by the lllorphology of 
the bacilli (Morphologic Ind ex) was found. 
It is co ncludcd that multipli cation of M . 
Il'prat· may tak e place ins ide human mac­
rop hages if! vi/Tu. Multiplica ti on appea rs not 
to be dependent o n whether the macro­
phages are derived fro m lep romat ous or tu­
berculoid patients or hea lthy individuals. 
Moreover. multiplication took place both at 
33° a nd 37°C. The appl ic<lbi lity of thi s 
method is at present limited by the restricted 
survival of human macrophages il/ I,j,ro. 

Authors' Summary 

Sih 'A. C .. lima. A. 0 .. Andrade. L. M. C. 
and Matt os. O. Attem pts to convert lep­
ro mat o us il1l o tuberculoid-type leprosy 
with blood lymphocyte ex tracts from sen­
sitized do no rs. Clin. Exp. Immunol . 15 
( 1973) 87-92. 

Two groups of lepromatous patiellls ( L 
type of leprosy) were injected intramuscu­
larl y and respecti vely with the Lawrencc's 
transfer fac tor (LTF) o r a ribonuclcic acid 
(RNA ) ex tracted. from viable blood lympho­
cytes of hea lthy donors hypersensitive 10 lep­
romin (48-72 hr and 20-30 days). tuberculin 
(PPD). toxo plasmin and histoplasmin . Each 
patient received 11 si ngle do se o f LTF o r 
RNA ohtai ned fro m 10" lymphocytes and 
was carefully observed for a peri oo of fo ur 
months. Histo pathology of skin lesio ns and 
of lymph nodes were repeatedly performed . 
The results of intradermal tcsts wi th anti­
gens were read at differcnt times up to 120 
days after the injection of LTF and RNA . 
Delayed cutaneous reaction to some ant i­
gens was induced in three patien ts injected 
with LTF and in two others injected with 

Samuel. D . R •• Godal. T .• M yrvang, B. and RNA. The lepromin reaction read at the end 
Song, Y. K. Behavior of M ycohaCfl'Tiflm of 48·72 hr and after 20-30 da ys remained 
leprae in human macrophages in vilro. nega ti ve in all patien ts during 120 days of 
Infect . Immu n. 8 (1973) 446449. o bse rva t io n. Clinical and hi s topat h o logic 
Attempts have been made to cult iva te M . signs of transformati on into tubercu loid lep-

lepral' in huma n macrop hages in vilro. In rosy co uld not be observed in the eight pa-
27 out of 55 experiments a two- to nine- tient s tested. - Authors· S ummary 
fold increase (mean 2.31 t 1.46) in acid-fast 
organisms were observed ove r a period of 1.5 T h o rsb}', E .. , Godal. T . and ;"t.y.r va ng, .B. 
to 3 mo nths o f cult ivation. No such increase j HL· A antIgens a nd su~ceptlbLhty . t o dls-
was observed with heat-killed bacilli (mean eases. II. Leprosy. T ISs ue Anllge ns 3 
fold increase 0.88tO. 19). Macro phages ( 1973) 373-377. 
were necessary fo r obtaining increases. No Thirty-nine leprosy patients (20 tubercu-
multiplication was observed o n artificia l loid and 19 lepromatous) have bee n HL-A 
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typed and co mpared to 36 nonlcprosy ind i­
viduals of the same ethn ic grou p (Amharas) . 
The most significa nt deviat ion wa s relat ed 
to the W2 1 antigen . which was found o nly 
among leprosy patients (both tu berculoid 
and lepro mato us), not in the contro l group. 
No d eviati o n in a nti gen freque ncy was 
fo und to be s pec ific to the le p romatou s 
group.- Autho rs· Summa ry 

World Hea lth Orga ni za ti o n Mem o ra nd a. 
Immunological probl ems in leprosy re­
search : I and 2. Bull . WHO 48 ( 1973) 345-
354 and 483494. 

Pa ri I reviews the present status of kn owl ­
edge of the imm un ology of leprosy, with 
part icular att entio n 10 developments since 
the publicati on of a si milar review in 1970. 
The different Iypes of lepromin reaClion a nd 

thei r significance in healthy COnlaC1!> and in 
palicnl s with tuberculoid and leprom:llous 
leprosy a rc discul>scd . The immunological 
res ponsive ness of pa licll ts wi l h tuberculoid 
and lepromato us leprosy arc discussed. The 
imm un ologic:11 responsiveness of patient s 
with leprosy is also co nsidered, with s pccial 
a ll cnl ion 10 ;11 \·;tro methods fo r cV:llu:lting 
thi s res ponse. 

P:lrt 2 of this Memora nda covc rs possiblc 
mechani s'ms of :Il tc red im mune responsc in 
Icprosy (includ ing a tentati ve schemc to ex­
plain the possible ge nesis of the leproma­
to us Icsio n); gc netic, nutrilio nal. and hor­
monal fact ors: thc possibilit y of vacci nation: 
:I\1empts a t immullOlhera py: and areas in 
which furt her rcse:lrch is needed. A detailed 
protocol for cvalua ting thc effect of transfer 
fac tor in leprosy is included as an annex. 
(From s ummaries) 

M icrobiology 

Kim. J. D. and Lew. J . Ant igenic studies of 
Mycobacterium leprot> a nd M ycobaCferi­
wn It>praemuriwn by immunodiffusion. 
Kor. Lepr. Bull. 8 (1972) 23-37. 

T he huma n le prosy nodule extract con­
tained at least two kinds of antigens. o ne of 
which was rather specific. heat labile. and 
precipitated o nly against ra bbit anti leprosy 
nodule-ex tract serum a nd a nt ileprosy-baci lli 
serum, bu t no t contained in normal human 
s kin cxtnlCt and human se rum . The o t her 
ant igen reacted with the ra bbit an tilcprosy­
bacilli serum and was shared commo nly 
with M . lepraemurillfll and Olhe r myco bac­
teria . 

M . It>prut> con tained one or two common 
antigens with other mycobacteria, and two 
commo n antige ns with o the r mycobacteria. 
and two comm on a migens most close ly re­
lated to th ose of M . lepraefllllrillfll . 

The murine leprosy infected rat test iele 
extract co ntained at least three kinds o f a n­
tigens, two of which were ra ther specific. 
heat labile, but no t conta ined in eit her nor­
mal rat testicles o r normal rat serum . The 
o ther one wa s a co mm o n ant ige n shared 
wit h o ther mycobacteria . 

M . leprat>mll';I1'" conta ined o ne o r two 
common a ntigens shared wi th o t her myco­
bacteria, and twO antigens most closely re­
lated to t hose of M . leprat' a nd M . aviwII . 

Two kinds of ant ibodies were detected in 
the sera of leprosy pa tients agai nst va rio us 
mycobacterial a ntigens. and amo ng the v:!r­
ious amigens tested M . lepraemllrillm was 
fo und to be particularly suitable fo r the se­
ro logica l investigat ions of leprosy patient s. 
- ( From Kor. Med . Abstr.) 

Mohysen, A. M . and A lemllyehu. W. Appli­J c:Hion of Ny ka's meth od for the stain ing 
of myco bacteria in lepro us s kin sections. 
A cta Patho!. Microbiol. Scand . rAJ 81 
( 1973) 7 1-74. 

Biopsy specimens from 20 leprosy patient s 
ha ve been studied . Adjacent scctio ns were 
in each case both stained by Ihe o rd i na ry 
Ziehl-N ielscn method and :! fter oxidation 
with period ic acid (Ny ka's method). Sec­
tions from tu berculoid, indeterminat e a nd 
leproma tous le sio ns all reVeal ed a n in­
creased number o f acid-fast bacilli after oxi­
datio n. In ten cxaminations o f tubercul oid 
and indetermina te cases t he increase o b­
served was in average fou rfold . It is con­
cluded tha t there is a considerable higher 
num ber of bacilli prese nt in leprous tissue 
than rcvell ied by the ordina ry Ziehl-Nielsen 
method .- Aulhors· Su mmary 

Murohas hi. Toyoho and Yoshida. Ko nos uk e. 
S t imulutin g effec t of p yru vate on th e 
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growth of M ,I'nJhaC'fl'rillm I('pml' in cc ll ~ nome n Oil as see n in the N K medium was 
free, semi sy nthetic. sofl agar medium. a lso demonstrat ed when oxalOilCclate was 
Bull. W HO 48 (197:4 ) 57 1·579. used instead of O:-kclogl Ularic acid . 
.. 6. It was presumed that isoniai'idc and A bactenal suspens io n prepared from a 

nodu le from a paticn'! wi th lepromat ous lep. malonate had a destructi ve effecl on the ba­
rosy wa s inoculated into the cell-free. semi- ci lli after elongation in the NK medium. 
synthetic. scmi li4uid aga r mediu m M-Y lid while penicillin and stre pt omyc in had no 

modified from the aluhors' medium M- Y s uc h effect. 
Ie by omilling glycerol and adding pyru vate 7. No mo rphological chll nge in the ba c· 

:lOd incuba ted al )70 ('. The growlh of the lerial cells was illustrated in t he case of M . 
organism was stimulated so m:lrkedly that Il'prm'. even though t he bacilli were culti· 
after about 50 week s' incubat ion of the pri. vated under the same co nd!ti o.n as used for 
mary cu lture, rnicrocolonies could be SL"Cn M . It'IIr(l{'lIIlIrilllll . Authors Summ;try 
Ooating in the agar laye r as tiny while par· . ' 
, I h" h d' n 'd d j Nlt kamUrll , MllSlthlro . ElongalLon of Mn'o-tte es w I e I c me lu m lit assume a I ' I '" 

• .• '(I{ /{'flUIII ('l'r(l('lIIllrllllll 11/ \ ' llrO by 1)-
yellow tlllge. I heM' macruscoplc colonu.'~ k , ' 'd '" "" h ' b . . ' eto" utanc aCI . . e atlon~ tp ,-
were !:lUcked up h) plpt' tlC and ~u bJcc t ed to e , 

. .,.. . ' . ~ ', Iween elo ngat IOn phenomenon and the 
microsco pIc C.x.umn.lllOn . A b.tCkn.tl 1>U1>- , r h b " " d h b , ' d r h C b I mcrease 0 t e aCI I lin t e morp oog-
pens ion prepare rom I ~' Ilr::.t !>I I CII ture . , C d ' ,' , d h " " , 
r ' ' b 'r ' I" d h- IC:! lin tngs 0 c ongatl.' aCI I. ,I.'pro 

o thiS stram y ('enln ugatlon C tClie I I.' 42 (1971) 5- 11 ( I J .. " F -I ' h 
same skin reactinns in leprosy patie nl s a~ " n .• tp. ll lI,::.\:. . ng 1:-' 

. .. ~ lIIll11lary ) 
did Ihe 1> tand ard MtlMtda' ::. anttgen. I hI.' M-
ganism in the cullure was therd'ore idem i- In Ihi~ paper it is noted that the numh~'r 
fled as M. It,prol'. Authol"1>' S lI lllmar~ uf ha ci lli 01 .\1. /('/"'(1('1/1111";11111 incn..':I~ed ap­

f Na kamura . M asa hiru, Elong:llion 01 II n'o­

"'/('/('r;1I11I h'prtlt'l1Il1rilllll il/ \'ilro h~ Ct ­

ketoglut:lric acid. II. Fa ctor1> affl'cling 
elongation of M. {{'IJr(Jell/urilllll in the \" K 

pro .xim:ucly four time:. cOlllparl.'d Ilith that 
of [he iniltal inoculum Ilhen the bacilli were 
cul t llated in tnc. N K medium at JO° C for 
one month. r hl're \\;1 ... no incre;l,e of Ihe 
hacilli \\hen the haci lli \Ier~' I.'ulti\ated in 
the E K medium Ilhidl Ila ... Ibed 01 1> a co n­
trol. 1-I 00leler. no :-.ignifieant rda tionship 
nCllleen the increase of the b;leilli and [hal 
of I)rmein contellt:. (If hal.' terial cdl ... lIas rcc­
ogni/ed . It wa s illll~lralcd hy l'lecll"on micro­
graphs lhal [he eillng:.t l.'d II. lc'IIHIf'llluril/ll/ 
in Ihe ;'11 K me di um had band :. l rIiCtu re1> 
which wcrc found to be observed in acid· 
f:b l bacilli and in addi ti on no deslrUClivc 
findings of Ihe cells should be noticed . How­
ever. it lIas observed tn:tt there was a s light 
decrease in the number of phosph'HC g ran­
ules in the cell of elonga ted bacilli in com­
parison witn Inat cul ti va ted in the EK me­
dium. Au t hor's Summa ry 

medium. Lepro ..&2 (197)) 1·4. ( In Japa­
nese. English ... umlllar)) 

In a previous p;lpcr il 1101:' (kmon~lraled 
Ihat M. h'Prlll'lIlIlriUIII e ,xlraordinarily cI.)n· 
ga ted in the N K mediulIl which \\;tS C(llll­
posed of the Kirchner II1l.'di um con tai ning 
bovine serum and Ct-ke toglutaric acid. I hi, 
p:lper i1> to reporl thl.' factor1> :tffl'cling thi, 
elongation phenomenon of II. fl'pr(J{'II/UI"/IIIII 

in the N K medium under ... cleral con:.ider­
able cond itions. The results oblained arc as 
follows. 

I. Optimal temperature of cultivation for 
e."( t mordi nar), e longation wa1> a SOl11el\ hat 
lower temperature, 30°(' rather than .H°C. 

2. Significant elongation could be 00-
se rved when the bacilli were cultivaled in 
the medium in which 8 IllI of t he N K medium 
was contained in a t(:1>t tube, 10.5 (' Ill in ~ 
length and I. ) cm tn d iamet er. 

NlI kamura , Masahiro. Multiplicatitln 0 1 My­
j 'viJa{"f{'rilllll !('f!I"IIl'IIIUrilllll in cell-free liq­
uid medium. Proc . .l ;tp. Acad . 49 (1913) 
42-46. 

3. No elongation took place under an ob­
ligate anaerobic condi tion. 

4. The sa me phenome non wa~ also oh­
se rved when partiall y purified \1. If'pral'lIIlI­

r ill'" wa s used . 
5. Such a c ha raclcri ... tic elo ngation phe-

Additional evidence \\as gi\~' n 10 1>h oll' 
that 1I )'j'oha("/('rilllll I t' / lrfll'//wrilllJl II hich 
hOI ... been thought ttl he an ubligate intracd­
lu lar rara~ilc so far. could Illultipl~ in the 
enriched K irchn~'r medium cO llt aining cr­
ketoglu taric acid. cYlOchrllllw C. hemin, :tnd 
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I-cysteine HC'! o r l-cyslc ino: ( NC-5 medium). 
Whe n the hacilli we re cultivated in this cel l­
fret.· culture medium al ) 0° (' fo r 60 days. 
the number of ba c illi quantitati vel y in­
creased approxi mately 25 to 100 times CO I11-

pared with the inoculum. - Author's Sum­
mary 

Nakam ura, M asa hi ro. Mult ipli cation of 

i M ,n "uhmurillm lI'pral'lI1l trill lll in cell-free 
li4Uid medium. L Est ablishment of the 
NC medium. I.e rro 42 ( 1973) 47-5 1. ( In 
Japanese. Engl is h summary) 

Evid e nce is prese nted indicati ng the 
growth of M. It'prm'lIIllri lll11 i ll ce ll-free liq­
uid medium of enriched Kirchner (EK) con­
taining a -kelOglu taric acid and cytochrome 
C (NC). Whe n the ha cilli ( Ha\\aiian strai n) 
\~crc smeared on a )o ilicone coa led slide. 
a nd c ulti\atcd in NC med ium. the bacilli 
gradually elon ga ted and multiplied . After 
60 da vs of c ult iv:ni o ll :11 JO° c. the growth 
o r Ih~ haci ll ; I\';IS recogni/ed macroscopic­
all y as a turbid mal\s. On the o ther hand . no 
growth wa s n:cogni/ed in the E K medium. 
which is the most suitable for the growth of 
us ual acid-fast bacilli, a nd used tbe cont rol 
for the NC medium . 

Therefore. it could he concluded tha t the 
growt h of acid-fOl !> t bacilli observed in the 
NC medium wa!> uneq ui vocOlll y the growth 
of M . /C'{Jrtu' IIIurilllll. - (A flap/ed frolll a u­
thor's Engli sh summary) 

Nakamura. Masuhiro . Multiplicat ion of My-
J n )blll'l('rium 1i'{Jrlll' lIlIIrillm in cell-free 

liq uid medium. 2. The growt h cu rve of 
M . h'IJrlll'IIIUriulII in the NC medium a nd 
the path ogenici ty of the bacill i g rown in 
the medium. Lepro 42 ( 1973) 52-55. ( In 
Ja panese. Eng lish sum ma ry) 

In a previo us paper. microscopic as well 
a s macroscopic multiplica ti on patterns of 
M. It'p raelllllfilllll in ce ll-free liquid med ium 
com posed of e nri ched Kirc hner medium e n­
ric hed wit h a -ketoglutaric acid and cyto­
c hro me C (NC medium) were described . In 
orde r to de te rmine whether the rema rkable 
growth pa tt e rn s obse rved in the NC me­
d ium arc due to quantita t ive multiplication 
or not . bacillar)' cou nting was period ica lly 
performed . 

The res ult s obtained indica ted that the 
number of bacilli in the NC medium lineall y 
increased aft er ten days late ncy (lag phase). 

and reached the ma xi mum on the 50t h day 
after cu lt ivation. T he increase rate and a 
possible ge ne ratio n time. calculat ed from 
the growth curve obta ined I~ cn.: approxi­
mately eight times compa red wi t h the initial 
inocu lu m and 12.3 days. rcs pcrti vcJy. 

In addit ion. it was no ted the pathogenici ty 
of thc bacilli c ultivated fo r 60 days in the 
NC medium to mice was re tained . whereas 
no path oge nici ty of the bacilli incu bat ed in 
the EK nk d iuITI wa s shown. - (Adap /Nlfrom 
author's Engli sh s ummary) 

Na kamura. Masahiro. Multipli ca t io n of J MY('obm'll' r i lim /eproemLlfium in cell-free 
liquid medium. 3. F,lcto rs affecting the 
g rowth of M. ll'p rOl' IIIUrilllll in the NC 
m edi um. Le pro 42 ( 1973) 155- 160. ( In 
Japanese. Engli sh summary) 

Faetors affecting the growth of M . /eproe­
IIlIIrifllll in the NC medium were st udied a nd 
the fo ll owing result s we re obtained . 

I. Poss ible esse ntial substance involved 
in the NC mediu m fo r the g rowth of M. lep­
ra('fllurium is a - ke toglu taric acid whic h is 
replaceable by oxa loacetate. 

2. It is noted that the optimal temperature 
fo r c ult ivat io n is 30° C rather than 37° C. 
and the culture is carried o ut unde r a slight 
anaerobic cond ition . 

3. It is no ted that an optimal pH of the 
basa l medium is somewhat alkali ne a nd the 
se rum to be used is goa t se rum. On the con­
tra ry. ,lcidic basa l medi um. horse or rat se­
rum a re inad equate fo r the g rowth of t he 
bacill i. 

4 . [\ is demonstrated that the degree of 
the g rowth of the bacilli a lso depended upo n 
the inoc ulum s ize o n the meshcement coa ted 
slide: heavy i no culum resulted in a bad 
g rowth pattern. a nd the growth of the baci lli 
was stimulated by transfer of the smea r to 
newl y prepa red medium at an appro priate 
interval. - ( Adapted f rom English summary) 

~a kamura. J\.1asahiro. Mult ipli cati o n of 
) Mycobocterium leprllem llrium in cell-free 

liquid medium. 4. Establishment of the 
NC-3 medium. Lepro 42 ( 1973) 161- 164. 
(In Japanese. English summ a ry) 

It is re ported tha t a liquid medium which 
is referred to as NC-3 is more satisfactory 
for the growth of M . /eproelllflriulII than that 
of NC medium which was reported previ­
ous ly. After inocula ting the bacilli smeared 
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on a si licone glass slide in th e NC-J me­
diu m. Ihe bacilli gradually elo ngat ed and 
multiplied . These linding.~ arc reproducible. 
Tht NC-J medium is composed of enriched 
Kirchner medium added wi th a -ketoglutari c 
acid. cytochrome C and hemin.~(Adtlpled 
from English summary) 

Olilzki, A. l. Growth inhibiting and promot­
ing effecl s of amino acids and glucose of 
five sim ins of M. /eprae and their growth 
on an inhibitor-free medium . Boll. 1st. Sic­
roter. Milan . 52 ( 1973) 28 [-286. 

Five stra ins of M. /('proe multiplied on a 
medium poor in nutrients, but supplcmenlcd 
either by a sonic extract (SE) or a 70% eth­
anol ex tract (E 70) prepared from M. smeg­
mal;!>', or by both exlrac!s. The growth of 
three stra ins IA. B. and C) was significant ly 
inhibited by all amino acids applied in these 
experimen ts and by glucose. The growth of 
one out of five strains ( D) was not inhibited. 
but rather stimulated by 0.03% L-glutamine. 
0.0075% L-tyrosine. 1.0% glucose and an 
amino acid mixture. while 0.06% glutamine 
exerted a slight inhibition . A fifth strain (E) 
was inhibited by L-tyrosine. 1.0% glucose. 
0.06% glutamine a nd the amino acid mix­
ture. while 0.03% glutamine exerted a stim­
ulat ing effect. All strains multiplied on a 
medium con taining SE. E 70. the noninhib· 
iting cysteine and glutamic acid and seven 
vitam ins. 

These results show that st rains of M. Ie,,· 
rae are different in their reactivity to ce rtain 
nutrients and that different co ncentrations 
of the sa me nutrients. e.g .. L-glutamine. L­
tyrosine or glucose may exert a growth pro­
moting or inhibiting effect. - Author's Sum­
mary 

Oli tzki, A. L. , Levy, L. and S hes kin, J . 
Studies on Mycobacterium leprae in me­
dia enriched by mycobacteria l substances. 
Boll . 1st. Sieroter. Milan. 51 ( 1972) 268-
277. ~ 

M. lepra!! multiplied o n media poor in 
nutrients. prese nt in conventional bacteri­
ological media. when myco bacterial sub­
stances were present. Patient strai ns grew 
ill viIro after lag tim es of five to seve n 
mont hs: on subcultures the lag times be­
came sho rtened to one to two months. Some 
of the added mycobacterial substances con­
tained phosp holipids a nd trig lyceri d es, 

others contai ned mtrogen-cont,IIOlng active 
su bsta nces which were not proteins: they 
remained active after boiling and even auto­
claving. Mycobacti n S contributed to the 
growth effect. though alone it did not pro­
voke continued growt h. 

Growth substa nce s. present in con ven­
tional media. mainly several amino acids, 
act ed as growth inhibitors. Glutamic acid 
promoted growt h in all growth periods and 
cystein in the begi nn ing. Growth was also 
in hibited by glucose. while a mixtu re of vita­
mins did not inhibit the growth of M. h!prae. 

The question. why M. leprae does not 
grow on the hithert o known bacterio logical 
media should therefore be in vestiga ted in 
two directions: I) elimination of growth in­
hibitors. and 2) isolation and identification 
of growth factors present in other microor­
gnnisms.- Authors· Summary 

Pra bhaka ran, K. Dopa metabolism by My­
I ('ob (J c/erillnJ leprae: its implications in 

culture of the bacillus and chemotherapy 
of leprosy . Lepr. Rev. 44 (1973) 112- 119. 

An integra ted review is made of the inves-
tigatio ns on a new type of t ryos inase 
(o·diphenoloxidase) detected in M. leprae. 
The enzyme was different in several respects 
from tyrosi nase obtained f rom p la nt or 
mammalian sources. Inhibitors of o-diphen­
oloxidase suppressed multiplicat ion of lep­
rosy bacteria in mouse foot pad s, ind icat ing 
that the enzyme migh t have a key metabolic 
role in the growt h of M . leprae. Suspensio ns 
of the organisms exposed in vitro to one of 
these inhibitors (diethy ldi th ioca r ba mate) 
completely lost their viability. The host ti s­
sues preferentia lly invaded by the baci lli 
(i .e .. the ski n and the pe ripheral nerves) are 
of ectoderma l origin where metabolism of 
DOPA or its derivat ives is important. O ur 
result s show that DOPA and other phenolic 
substrates are rapidly utilized in vjuo by M. 
leprae. These observations suggest t hat, be­
si des other factors. small amounts of DOPA 
continually genera ted by living cells may be 
essential for the survival a nd prolife ratio n 
of the leprosy bacteria .- Author's Summary 

Stanford, J . L. An imm unodiffusion analy-
sis of Mycobacterium lepraemurium Mar­

.... choux a nd So rel. J. Med. M ic robiol. 6 
(1973) 435-439. 

Six strains of Mycobacterium lepraemu· 
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rium March oux and Sorel have been sub­
jected to immunodiffusion analysis. They 
were found to be identical with each other 
and to possess 12 demonstrable antigenic 
constituents. Five of these were antigens 
common to all m ycobacteria, two were 
shared o nly with slow·growing mycobac­
terial species. three were amongst th ose an­
tigens hitherto co nsidered specific to M. 
o\'ium and twO were specific to M. leprae­
murium atone. Thus il was concluded that 
M . ll'pNJemurium is a member of the slow­
growing group of mycobacteria with a n ex­
ceptionally close serological relationship to 
M. (l vium. Autho r's Summary 

Voshii. Z. a nd Na kamura. M. Scanning clec­I Iron microscopy of Mycobacterium leprae­
mur;u", cultivated on the glass slide. 
Proc . Jap. Acad. 49 ( 1973) 47·50. 

Mycobacterium /epraemurium (Hawaiian 
strain) cultivated on a glass sl ide in the NC·5 
medium devised by Nakamura was observed 
with the aid of sca nning electron micros· 
copy. After eigh t weeks' incubat ion, remark· 
able growth and multiplicat io n of bacilli 
were observed. Therefore. the primary cui· 
livation of M. leprnemllrillm was considered 
to be successfuL - {Adopted from aut hors' 
summary) 

Experimentol lnfections 

Storrs. Elu nor E. Le prosy in the nine· 
banded armadillo. Z. Tropenmed. Para· 
sito!. 24 ( 1973) 53·65. 

It is concluded that leprosy is a much mo re 
severe disease in the armadillo than in man 
since leprotic pneumonitis and esophageal 
and meningeal involvement are found. which 
10 our knowledge have not been reported in 
hum an leprosy. Also. a leproma taken from 
an armadillo contained 10 10 bacilli per gram 
compared to 101 to 10~ per gram usually 
found in ski n biopsies taken from advanced 
human cases. The lime required for the di s· 
ease [ 0 de velop is ten months or less com· 
pared to an estimated three to live years in 
man. Preliminary resu ll s suggest that the 
incidence of susce ptibi lit y in the armadillo 
may be as high as 40% compared to an esti· 
mated 5% in man. A tOlal of 243 g of lep ro· 
mas contain ing 10 10 bacilli / gram was ob· 
wined from two armadillos with advanced 
leproma loid leprosy. Armadi llos have now 
developed leprosy after inoculation with 
bacilli obtained from man. the mouse fOOl 
pad. and anolher armadillo. The magnifica· 
tion of leprosy observed in the armadillo 
suggests that this animal model will be use· 
ful as a source of leprosy bacilli. for st udies 

on disease transmission and for Ihe evalua· 
tio n of experimental drugs. - Aulho r's Sum· 
mary 

\Vaksman, Byron H. The early immune re­
l sponse 10 Mycobacterillm /epraemurium 

in inbred rats. Clin. Immunol. Immuno-­
pat hal. 2 (1973) 82·97. 

Killed Mycobocleriwn lepraemllrillm sus­
pended in mineral oi l. when injected into 
mice and rats produced early delayed sensi· 
tiz:llion of similar intensity to that obtained 
with tubercle bacilli under the sa me condi· 
tions, as well as a strong antibody response. 
The cytoplasmic ext ract of M. lepraemll· 
rillm used fo r testing cross-reacted both in 
ski n tests and serologica lly wil h Old Tube r· 
culi n. Active or passive introduction of hu· 
moral antibody prior to challenge inhibited 
delayed sens itization . and passive antibody 
reduced the active antibody response. The 
two organisms were equally effective adju­
va nt s in delayed sensi ti zation to ovalbumin 
and bovine 'Y ·globulin. Rat strains varied 
slightly in their responses to M. /epruemll· 
rillm. However. C57RL/ 6 mice gave strong 
delayed sensi ti:...a tion and C RA mice vinu­
ally none.- Author's Summary 

Epidemiology ond Prevention 

Browne, Stanley G. The epidemiology of 
lepros y. Z. Tropenmed. Pari s itol. 24 
( 1973) 1·8. 

Leprosy lags behind tuberculosis in many 
respects. It poses many unanswered epide· 
miological questions. The study of mycobac· 
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{criose!> in the West should shed light on 
proble ms of culture on artificial media. 
transmission and immunology. 

The di slribUl ion of leprosy in the world 
has many interesting Features: it is found in 
virtually every cou ntry, the great bulk of suf­
fe rers living wi thin the medico-geographical 
t ropics: the extremely wide range of leprosy 
preva lence is linked wilh the varied lepro­
matotls / lUberculoid ratio : leprosy ha s di s­
appeared withi n historic times from north­
western Europe. but persists in the SO Ul h. 
Leprosy is lI li uncontrolled problem in the 
world . . 

Cerlain fac lors of possible epidemiological 
imp0 rl:lIl cc a fC reviewed, including th e 
spread of Jeprosy, and the socia l and envi­
ronmental conditions that might favor tha t 
spread . Man y epidem iological data await 
explanation. 

Micro biologi cal: The organism is delicatc 
and fastidious, yct it shows rcmarkablc pow­
crs of persistence: cx tmcorporeal forms are 
unknown: M. leprof' is passed (without in­
termediary of a veclor) from perso n to per­
son. Nonstai nable forms may cxist. M . lep­
rae ma y after treatment relinqui sh Ihe power 
10 multiply but the effet e mycobacterial 
debris rema ins in the tissues, especially in 
nerve tiss ue. 

C linical : The portals of exit arc known 
(particularly the na sal mucosa), but the 
portal of entry has not yel been iden tified. 
Healthy carriers and ina pparent infections 
Illay exist. 

The clinical response 10 infection varies 
within the widest possi ble limi ts- from com­
plete refractoriness 10 complete susceptibil­
it y. There is an ill-defined genetic predispo­
sition that determines in somc measure this 
response. 

The only proved accessory environmental 
facto r in determining the leprosy ratc in a 
community is domestic overcrowding, which 
is associated with several other factors . 

The impOrlllOCe of previous infection with 
M. tuberculosis on susceptibility to M. lep­
rae is debatable. Cell-mediated immuni ty, 
and the potential to deve lo p it are probably 
paramo unt. The nutritional stale per off' (as 
in tuberculosis) has no direct and demo n­
st rable bea ring on susceptibil ity to leprosy, 
but cha nges in the hormonal state certain ly 
inn uence the o nset of the disease and the 
incidence of clinical extension a nd acute 

cxacerba t io n. 
The ou tlook for lepro:o.)' co ntrol i:o. far frOIll 

bright at the mome nt , ",i ncc a sufficient pro­
portion of leprn",y ",urfe rers disseminating 
vi:lblc bacilli is not yet rccci \'ing adequate 
treatment with the ", low-acting bacteriosta tic 
drugs available. A specific vaccine- better 
than BeG wo uld he lp, but it would not 
so lve all the pUllling problems that thi s 
mycobacteriosis still prese nt s. Auth or's 
Summary 

fa 'I.ClbhOY, Z. A . Leprosy control in Paki s­
tan . J. Pakistan Med . Assoc. 23 (1973) 
J 29- J 35. 

Thi s article men tions superficially man y 
areas of P;lkistan . with an indi cation of the 
prevalence or leprosy apparently based on 
either the numbers attending clinics o r ran­
dom surveys. In 5 out of 34 areas in Karachi 
the pre,,:tlence ranges from 0.98 to 3.3 per 
thousand, but in some small areas in other 
di stricts it is 40 per thousand. Ilecause rooms 
were not available in government dispe n­
saries. separate buildings ha ve been built 
as leprosy clinics. Apparently most work 
among patient s with leprosy is done by vol­
untary agenci es. - C. S. Goodwin (From 
Trop. Dis. Bull.) 

( 

Uarl man. A. The prevalence of leprosy at 
the coast of Kenya. East Afr. Med . J. 50 
( 1973) 18 1- 188. 

Twenty-one vi llages on or ncar the coast 
of Kenya, se lected at random. were visited 
by teams of teachers a nd students from the 
University of Nairobi. and the villagers ex­
ami ned for leprosy a nd othe r diseases. The 
object of the survey was not mentioned and 
the aut hor concludes that this method pre­
vented the hiding of suspect cases. In four 
vi llages the team first ca rried out a census. 
Of 8,01 I people examined, 62 were found 
to have leprosy, with ages ranging from 7 
to 76 years. Twenty tribes or subtribes were 
identified and people with le prosy we re 
found most frequently in the largest tribes: 
it occurred in some smaller tribes but not in 
others. In ccrtain district s the prevale nce 
was high (up to 1.5%) and more staff fo r lep­
rosy clinics is recomme nded . The author es­
timat es that. in a lotal coastal popU lation 
of 800,1 26 there would be 6,700 people with 
leprosy.- c. S. Goodwi n (From Trop. Dis. 
Bull.) 
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i\b lch o,, - i\II~lh' r. ,\\d . A Ihre('-~ear lepm,,} 
CUll1rol prtl1!ram In 1:lIll11 'adll (India). 
Dan. l\okd. Bull. 2() (1913) 19~-203 . 

A Icprtl,~ conlrol pro~ram lla~ been Cll­
tabll,hed in 'iannilam I alul... I anjore Di,­
tricl. I :unil Nadu. India. "0 rre\'i(HI~ ~y~­
tematic trC;lInlCnI hall becn affordc-d ttl the 
control arc-a. I he population i~ about ]00.000 
\\illl an e~timaled prevalencc of leprmy al 
2.51'(. 
A~ per 30 .June 1972. almo ... t 5.000 Icpro~} 

calle~ ha ve been dctectcd ,inc~' the begin­
ning of the prngram in September 1969. I-our 
case rinding Inethod, arc employed: heahh 
educalton and propaganda. rna~s surHY 01 
the total project area. contact Mine}" and 
school \une} . Under treatmen t :Ire 4,5(}1 
ca~e~, of which 161 Ca\Cll hol\e been declared 
inacti\(, (according to W HO criteria). No 
case~ ha\e been rclC,l\cd from control )ct. 

Ahout 651'( of thc patient ... arc taking 
treat ment regu larl y frolll thc mobile cl inic ~. 
Rough)} ].Sl' i of ,he paticn" ;Ift: admilled 
10 the hospital pt.'r year f(lr further treat­
men!. main ly because of ulcers . 

More than 90ci of the patil'ntll \\ cre de­
tected bCC;!lIse of health education or 
thro ugh mall~ ~uf\ey. Sc hool survey was in­
troduced in the beginning of 1972. Prelimi­
nary rc~u lt ~ from Ihis lluggest an annual 
incidence rate of not less than 5 per 1.000 
among schoolchildren. 

All the ca,e finding method s de~eribcd 
will be used in future co ntro l work. With t he 
completion of the seco nd mass survey (ex· 
pected ultimo 1974). data should be avail­
able for morc reliable cal cula tions of the 
prevalcnee rat e in the control area and inci­
dence ratell among l>dected grou ps, espe­
ci ally llc hoolchildren. (Adal'led from a u­
th or's summary) 

Mehta , J . M , Some suggestion~ for the lep­
rosy progra m in the fifth five year plan. 
Lepr. Ind ia 45 ( 1973) 73·75. 

In thi s recommendation. conl>iderable 
st reSl> has been given to co ntrol-t rea tment 
work. family planning and rc'earch. Co ntrol 
dissociated from all round trealment is not 
effective. Famil y planning will ce rtainl y de· 

cre;!'l' the total Ilumbcr oj paticnt~, Re­
search I~ the ult ima te am\\ l.:r. I he other "'­
pect~ oj leprmy hal e not bcen neglected. 

Author's Conclusion 

Seri e, (' h., Sllho urin. G .• DUjl'U. G. and M er-

i cier. J, Con'ldCratiom l>ur l'cndc'mic Han­
llenic nne en Guyanc Fra ll(;ai~e. [Vic\\s on 
endemic lI an~en's dilll.::lse in French Gu-
y,lIwJ Bull. Soc. I>athol. r,Ol. 66 ( 1973) 
.H I -JHO. (In I-rench) 

Discussion of the resu lt s and conclusio n. 
-I he ... um total oC thc,e re~ult, ~1l0\\ that : 
I ) the freqllenc) 01 the dl,ea~e is idelUical 
in Guyanese childre n. whether or not they 
come from con ta giotlll f:lIlliliell: 2) the degree 
of contagion of the nulieu \Ihere the child 
il> located doe~ not innue nce Ihe fo rm 01 hill 
disealle: 3) there is no relationllhip bct\leen 
the form of the dise;be in the paren" and 
the childrl'n. 

T hcl>c- various fi nd lngl> added to the rc· 
suits of the ~ tati lltical a na ly~e~ pre\lOlllll~ 
give n llUpport'\ the Idea that the "terrain" 
i ~ of fir~t importa nce and bnns, (implie:tte~) 
into play basic and constitutio nal factors. 

To follow up the factor 'I.J hypothesil> of 
Rot berg, \\ c t hought that a project includ­
ing the study of ce rta in lilriablell !nll\l be 
undertaken in t he areas of immunology. ge­
netics. en7ymolo£y and end oc rinology. 

At the present. an importan t st ud y in ge· 
net ics :lnd en7ymology is underway at the 
"Centre d'H cmot ypologie" of the CN. R.S. 
under the direction of Prof. Ruffic. rhis 
study i~ being carried out in family units in 
which there h:l\e been both he:tlthy individ­
uals and leprosy pat ie nt s for two or three 
generatio ns, for \\hom the ge nealogy hall 
been est ablillhcd very precisely outsiell' of 
the civi l status, Th is stud y conCl'rns 150 in­
dividuals and 15 families. A second program 
in endocri no logy is in the planning stage 
between the Research Unit of Prof. Durand 
and the 1\ lsteur Institute of Guyana . 

These p rojec ts will be reported subse­
quently. Such a rc t he accomplishrnenlll and 
suggestions that we I~ ould lilc to pre~ent 
in' this article. (Ada/upd (lncl lralls/aleel 
frol/l aUlho rs' conclusion ) 

Rehabilitation 
Ga rdiner. ,Jean, Queryi ng the absolute need 

for either fa radic or galvanic stim ul:lIi on 
in the physical t reatmen t of leprosy. Lepr. 
Rev, 44 (1973) 213-214. 
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Withou t negating all po~~ibk good from 
electrical stimula ti on in leprosy trom [h~' 
Jack of esse ntial need. and also taking into 
acco unt the time spent in giving I)I1C t rca t· 
menl of electrical stim ula tion aga inst the 
hundred s of patients waiting for hel p it 
ma y be juslili:lblc to say t ha I it is not a[lO­
get her warranted or nccclioS<!ry 10 include 
this specia l equipment in the leprosy clinic. 

Author's Conclusion 

\J Meckl enburg, Mo nika . Chiropody and 1c p-

roloy. Lcpr. Rev. -44 (197J) 65-69, 

r he idea of employing a chimrod i" in 
leprosy schem e:- is prcsc llIcd . l\ ftCf a de­
tailed descripti o n o f a chiro pod i:-.", 1.:00\\ l­
edge and 01 his or her pos~ihle rllk in lep­
rosy. the rca:.OIl" for employi ng chiropod ists 
in leprosy primarily relate 1\) t heir !>pecial­
i/ed knmdedge of foo t carl.' and the proha­
bility of their gr('atl.'r attention and ("arl' of 
ulcer!> tha t i ~ perm itted hy till' limitl'd time 
01 the ph ysician who has abollthcr multiple 
probl ems to contcnd with .- O. K. S. 

Other Mycobacterial Diseases & Related Entities 

Barker. D .. 1. I', The distribution of Buruli 
disease in Uganda. Trans. R. Soc. Tro p. 
Med. Hyg. 66 ( 1972) 867-874. 

Cases of MI'coho("/l'rilim 1I1("(>r(ll1.\" infec­
ti on whic h p r·ese nt ed in Uganda in 1970 
were recorded by inspection of hospital rec­
ords. biopsy reports. di spensary records in 
Sercre and Pallisa Count ies and elsewhere. 
and the tsetse control division records: also 
by surveys in Madi. Busoga. Lango and Teso 
Dist ricts and special regu la r clinics in Lango 
and Bunyoro. A total of 60 I patient s were 
detected . with adequate demographic and 
locat iona l data on 572 p:uien ts and histolog­
ical con!i rmatio n of diagnosis in 424. The 
pat ie nts came from six districts con tiguou s 
to the Ni le. including 327 from Lango and 
143 from Bunyo ro. StandardiLcd a nn ual in­
cidence rates by subcou my re'lc hed 1.8 1 f'[ 
in Ibuje (Lango) and exceeded 0. 1% in II 
subcou nt ics. sited j ust downst ream from 
Lake Kyoga. a nd in West Mad i where the 
Nile leaves Uganda . In areas of high inci­
dence there is .. higher relative preponder­
a nce of cases in yo ung mal es than older 
ones. Ma ximal fema le incidence is always 
between 5 and 14 years. Adult infections af­
fect females more often than males and the 
co nverse is true of you ng children. When 
standard ized for age and sex. the location 
of lesions on thc body is unrelated to the 
incidence in different subeounties. 

The disease occurred Chiefly near the Nile 
and tended to spread from the river. Strong 
anecdot .. 1 evidence supports the view tha t 
incidence rose fo ll owing Ni le floods of 1962-
1964 and ye t tended to spare uplands near 

the Nile which esca pe flood effec ts. r he 
gra ss Echillodo{J pyramidalis, found in per­
mancn t !>\\amps. ha ~ a simila r dist ribution 
to the di:;easl.' . I h l' sex differences in inci­
dence among adult~ may be rcJat ed to fre­
quency of visiting swamps. D. J . Bradley 
(From Trop. Di~. Bul l.) 

Radford. Anthony J . Nome nclatu re fo r in­
J fections due to M y roharll'rill ll1 I l lc('r(lI1.~. 
,... Trans. R. Soc. Trop. Med. Hyg. 67 (1973) 

197. (teller to the Editor) 

Si r: 1 would make a plea for the ce~sat i on 
of the term " Buruli ulcer" or " Buruli dis­
ease" to describe in fec t ions with M . 11/­
C"(>rwu·. 

Whilst the disease is undoubt edlY'1 place­
cl ustered disease in most cases. I ~ubmi l it 
is in:lppropri ate to refer 10 " Buru li diM!ase 
in New Guinea" or anywhere else o ut side 
of the Buru li arc .. of Uganda . 

The term " Buruli utcer" is used because 
it is most freque ntly described from Uganda. 
If a n epo nym is c.tlled for. it should sure be 
eit her. " Ba irnsdale ulcer" after the area of 
Victoria. Aus tra lia. from where il was firM 
descri bed or "Searls' ulcer" aft er the gen­
eral practitioner who !irs! recognized it as 
an unusual dise .. se entity. 

M Yl"Ohal"ll'riLlIII Llln!rallS is the organ ism 
of causatio n and " ulcera ns" is descripti ve of 
its most commo n mode of presenta tion. Let 
us. therefore. refer to the disease as suc h. 
and describe its epidemiology a nd other fea­
tures in rela t ion to the areas where it is 
fo und.- Author's Leller 
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Stanrord. J . L An immunodiffusion .. naly. 
sis of strains of Mycobacterillm u/ce rGlls 
isolated in Austral ia , Malaya, Mexico, 
Uganda a nd Zaire. J. Med. Microbi a l. 6 
( 1973) 405-408. 

Anal ysis of 35 strains of mycobacteria 
various ly labeled M . IIlcerOIlJ o r M. hum/i. 
originat ing in Australia . Malaya. Mexico. 
and in Africa showed all \0 be members of 
a s ingle di stinct species. for which M . /l1l'N-
01/.\' (MacCallum) is Ihe correct name. Im­
munodiffusion studies showed anti gens typi­
cal of olher slowly growi ng mycobacteria. 
and fi ve antigens specific \0 the organism 
itself alonc.- ( From author's summary) 

Tt'rencio de las Aguas, J., Hi erro. J. del. 
Ri rhrri. D. li nd Alemany. A. Lepra y fila-

1/ ria sis po r Acolllhod,eifoflema perSlallS. 
[Leprosy and fil ariasis by Acamhocheilo­
"ema persIans. ] Rev. Lepro!. 9 (1973) 143-
[49 . ( In Spanish. Engli sh summary) 

Prese nt ed is a case of lepromatous leprosy 
simultaneously occurri ng with filariasis by 
A callthocheilollema persla"s wit h cutaneous 
lesions pf pruritlls. A discussion fo llows on 
the increase of Iropic'll di seases in Europe 
in this day and age.- (Adtlp/rd jrom English 
summary) 


