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A BSTRACTS 

On the Nature of the Kveim Reaction and the Pathogenesis of Sar­
coidosis. R .  KoolJ . Dermatolog ica, Basle. 1 1 7, 5 : 1 958 : pp. 336-354. 

The author describes sarcoidosis, also known as the d isease of 
Besnier-Boeck-Schaumann, and emphasizes that the etiology is  sti l l  
obscure and t hat i ts  relat ion- to tuberculosis is  s t i l l  unsettled . The 
diagnosis is ma<,ie on clin ical  s igns ,  of mult iple i nfiltrations i n  t he 
sk in ,  lymph glands, tonsi ls ,  l ungs, spleen,  l i ver, bone marrow, such 
lesions being of long durat ion ,  and the h i sto-pathological examina­
t ion . The. latter shows wel l-defined nests of epi thel ioid cel l s  with 
absence of necrosis .  This so-called sarcoid structure can however be 
produced by a number of d ifferent agents, such as leprosy, s i l icates, 
beryl l ium and z(rcon ium .  The K veim React ion i s  used as a diagnostic 
test for sarcoidosis :  i t  i s  usefu l ,  but by no means infal l ib le .  The Kve im 
antigen i s  prepared by extracting in  sali�e from sarcoid tissue. After 
an intradermal j.nject ion of 0. 1 to 0.2 mI . ,  a positive reading is 
reGorded if  a papule of about 5 mm. develops and persists for one 

onth or more, and for this positive reading some workers also 
insist on a sarcoid structure as shown by the h istological examination 
of the papule. 

The Kvei m  React ion has a stri k ing similarity to the Mitsuda 
reaction of the lepromin test in leprosy, where also the react ion is 
read at 28 days, but there is the d ifference that the Mitsuda i s  not 
diagnostic but prognostic, and used for the classificat ion of leprosy. 
Kooij and Gerritsen ( 1 956-58) have shown that the late reaction i n  
the  lepromin test can be  produced by  an antigen consisting of  sus­
pensions of non-leprosy skin ,  and of l iver. To a large extent for skin 
t issues this has later been confirmed by Davey ( 1 958) i n  Leprosy 
Review 29, 4, ] 97-203 .  The typical feature of the M i tsuda react ion,  
more than i ts  posi t iv i ty in  the tuberculoi9 type of leprosy, i s  i ts  
negat ivity in the lepromatous type .  When the preparations of normal 
skin t issue or liver t issue were used in more concentrated suspensions 
the results corresponded even more closely to those typical of the 
regular lepromi n antigens.  Also, j ust as in  healthy _ people l epromin 
gives positive late and very late reactions, so do the  s uspensions of  
normal tissue. A few of the reaction papu les of the healthy people 
were examined histologically, and a few of them showed a sarcoid 
structure. The papules of the posit ives in tuberculoid leprosy also 
showed a tuberc·u loid or sarcoid st ructu re, as occurs with the regular 
lepromi n .  Some- tuberpuloid patients responded to the Kvei m 
antigen by late pos i t ive reactions.  The author th inks that the act ive 
principle in  the Kveim antigen,  the lepromin antigen,  and in normal 

. tissue ant igen i s  probably bound - to corpuscular elements. He thinks 
that tu K vei� antigen does not contain a specific substance but  
thends  �a  sarcoid mode of reatt ion pecul iar to. certain people. With 
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concentrated ch loroform-ether extracts of normal t i ssue he has 
obtai ned posi t ive K vei m  react ions .  It may be the number, the chem ical 
composi t ion,  and the s ize of t�e particles in the K veim ant igen 
which determines the act iv i ty of the preparat ion .  In any case he 
th inks  the d isease sarcoidosis i s  a syndrome wh ich can be caused by 
many d ifferent agents in certa in i nd ividuals who are able "to respond 
with a sarcoid react ion ,  and in  suppor't of this hypothesis describes 
condi t ions s imi lar to sarcoidosis which were caused by s i l icates, 
beryl l i um ,  z i rcon i um,  spi rochaetes, tubercle baci l l i ,  and l eprosy 
baci l l i ,  and 4 c l i n ical photographs and 2 h istological are given and 
2 i l lustrat ive cases are described . He draws attent ion to variat ion in  
cl in ical symptoms according to the  agent , e . g . ,  l u ng  changes i n  
leprosy are rare, bone lesions i n  beryl l i um i ntoxicat ion are rare, and 
recommends the d iagnosis of sarcoidosis being stated in all cases 
where it i s  found, even if a specific agent is  also found, e.g., sarcoidosis­
- leprosy, sarcoidosis-tuberculosis, sarcoidosis-si licosi s .  Because of the 
major im portance of leprosy and tuberculosis, every case of sarcoidosis 
should be studied carefu l ly from the point of view of the poss ibi l i ty 
of these d iseases, and the other causes of sarcoidosis not forgotte . 
El Sindrome Neural Leprosa (The Neurai Lepr6sy Syndrome) : 

F. BRESANI  S ILVA.  Revista Peruana de Sal ud Publica, Lima,  5, 
2, 3 and 4 :  1 956, 6, I :  1 957 pp. 447 . 

The author made a systematic study of neural symptoms i n  40() 

leprosy patients resident i n  San Pablo leprosari um,  Loreto, Peru .  
He  found that 95 % of patients showed sk i n  and nerve d isorders, 
3 . 5  % showed exclusively neural primary or secondary lesions, and 
1 . 5 % were purely cutaneous in the type of their lesions .  He found 
that the d isease began with neura l  symptoms in 54.7 % of the cases, 
in 36 % with cutaneous, and in 9 .3  % with varied symptoms. Withi n  
t h e  neura l  syndrome, d isorders o f  sensat ion are the commonest 
and earl iest �an i festat ions .  Thermal sensation i s  first affected, next 
pain ,  next t act i le  sensat ion . The author d ifferentiates four stages in 
the evolution of disorders of sensation in leprosy. The first i s  the stage 
of alterat ion of thermal sensation .  The second i s  the stage of "syring­
omyelic d i ssociat ion",  wher.ein  there are a lterations i n  thermal 
and pain sensation  alongside normal tacti le  sensation.  The third 
stage i s that of "peripheral dissociation",  where in normal deep 
sensat ion i s  preserved alongside l oss in thermal,. pain, and tacti le 
sensat ion .  The fourth stage i s  "pseudospinal d issociation" ..yhen the 
three superficial sensat ions are lost and deep sensation is also 
i mpaired . (Th is  loss of deep sensat ion i s  denied by most authors.) 

Lesions of the terminal branches of the nerve fibres are the cause 
of the most i mportant of the d isorders of sensation in leprosy, which 
is loss of superficial sensat ion .  It  starts distalli on the l imbs and 
progresses cent ral ly.  The author insists that loss of superficial 
sensation is  s lowly and gradually succeeded by l oss of deep s�ns.atien 
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i n  a th i rd of a l l  cases, i n  muscles tendons, and bones. Of the cases of 
i m pairment of deep sensat ion ,  most are affected in v ibratory sens i ­
t iv i ty, and on ly a few i n  that to  pressure and weigh t .  

Motor disorders occur i n  about  76 % o patients and are a lmost 
excl us ive to the hands and feet, though the facial  nerve i s  sometimes 
involved . M uscle wast ing i s  common as a later resu l t ,  and tendon 
retractions. 

Reflexes are d imin ished or absent,  either superficial  or deep, d ue to 
impairmen� of superficial or deep sens ib i l i ty .  Accentuated reflexes can 
occur  i n  stages of great act ivity of the d isease or i n  lepromatous 
reaction .  

Peripheral neuritis resu l ts from an i nvasion of the nerves by the 
baci l l i .  This l eads to  changes i n  th ickness, form, and consistency 
which are very typical and a lmost exclusive of leprosy. T n  order of 
frequency, the nerves affected are the u lnar, lateral popl i teal ,  supra­
orbital ,  radial ,  and superficial cervica l .  In lepromatous leprosy the
nerve i ncreases i n  thickness and becomes hard and fibrous and uneven 
of surface. In  tuberculoid leprosy the increase in thickness takes the 
f"rm of a spindle or string of beads, and there may be caseation  and 
calcificat ion .  There is no relat ion between the grade of th ickening 
and the grade of impairment of nerve funct ion .  The nerve undergoes 
a specific i nfi l t ration of the perineuri um,  the endoneurium,  and the 
i ntersti t ial  t issue, fol lowed by fibrosis and constrict ion and destruc­
tion of the nerve fibres . The original i nvasion of the nerve trunks 
may be by way of metastasis through the blood or lymph,  or by way 
of the terminal branches at the poin t  of the peripheral Gutaneous 
vascular plexuses. 

Vasomotor disorders were found in 27 % of the patients under 
st udy, mai n ly on the d istal parts of the l imbs. Cyanosis and oedema 
and elephantiasis are associated . The basic lesion i s  of the nerve 
branches of the autonomic system, which leads to vasomotor paralysis .  

Disorders of sweating i n  the form of segmental anhydros is  
occurred in 92 % of cases. The l i mbs are most often affected, some­
t imes the chest. and in rare cases almost the whole of the body. A 
compensating phenomenon of excessive sweating occurs i n  inter­
mediate zones. There is also a local anhydrosis connected with local 
changes direct ly due to the mechanical act ion of pressure by local 
i nfil tration of les ions in the sk in .  

Trophic lesions i nclude perforat ing ulcers, changes i n  the sk in 
itself, a lopecia,  and changes i n  the bones. Perforating u lcer i s  a very 
frequent lesion ,  occurring almost exclusively in the feet  (47 . 5  % of al l  
cases}, whereas only 0.5 % had palmar perforating u l�r. In  the feet 
i t  i s  usually at  the heads of the metatarsals or in the toes, rarely in 
the heel .  I t  i s  caused and maintained by a combinat ion of factors, 
the nerve factor causing loss of sensation and destruction of autono­
mic and t rophic fibres ,  the mechan ical factor d ue to standing and 
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wal k i ng, and the  traumat ic factor pills  the secondary factor of infec­
t ion .  Trophic di sorders of the sk in  i nc lude glossy sk i n ,  colour 
changes, desq uamat ion,  scleroderma, and ichthyosis .  These are 
symmetrical, commonest i n  the lower l imbs, and more frequent and 
serious i n  the lepromatous type. Alopecia was fou nd i n  64 % of t he 
patients, commonest i n  the eyebrows, also occurring i n  eyel ids;  
forearms, legs,  th ighs, axi l lae, pubes, but  very rare i n  the sca lp .  
There are three factors i n  th i s  alopecia,  pressure of the specific 
gran uloma on  the hair fol l iCle, endocri ne disorder, troph}c damage 
to the sk i n .  Trophic di sorders in bO1es occurred in 43 % of patients ,  
mostly in  hands and feet .  Osteoporosis and absorpt ion of bone occur, 
owing to the neurotroph ic factor, the d i rect act ion of the baci l l i  on 
bone t issue, and secondary pyogenic infect ion .  
Evolution of the Neural Disorders 

I n  almost a l l  cases the disorders of sensat ion appear before the 
motor and trophic.  M uscle wast ing and tendon retractions come a 
l i tt le after the motor d isorders. Thicken ing of the peri pheral nerves 
appears as early as the disorders of sensat ion ,  and the degree of 
th icken ing is not related to the t ime. Anhydrosis is an early disorder� 
The impairment of superficial sensafion is noted first i n  the lowe r 
l imbs, then upper l imbs, next the head,  and fi nal ly the chest and 
abdomen . I m pairment of deep sensat ion fol lows that of superficial 
sensat ion .  A mong vasomotor troubles, cyanosis i s  common at t he 
beginn ing  of the i l l ness but as t ime goes on i t  occurs less . Oedema is 
a lmost more freq uent as the years elapse, and elephantiasis is  the 
last to appear. Trophic bone changes occur very late but appear 
fi rst in the phalanges and metatarsals of the feet .  
Notation of Neural Disorders 

I t is possible to describe 4 grades in a l l  types, which though 
arbit rary do express the cl i n ical findings fai rly closely. 
Tuberculostatiques et Sels de Metaux Lourds:  Complexes Metalliques 

de la D-cyc/oserine (Tuberculostatics and Salts of Rea\' Metals : 
Metal l ic Complexes of D-Cycloseri ne) ; E. NEUZII.- and J .  C.  
BRETON ; Bul le t in Medical de I '  A.O. F.  3,  9 :  Apr.-June, 1 958,  pp. 
1 49- 1 72. 

After explanation of the nature of metal l ic  complexes and chelates, 
the authors review the connection between t uberculostatic activity 
and salts of heavy metals . Most of the chemica l compounds active 
in the t reatment of tuberculosis have an affinity for the salts of heavy 
metals which res ults in the format ion of chelates. The copper chelates 
seem to be part icu larly stable. L ike other tuberculosratics of high 
activity, D-cycloseri ne gives metal l ic chelates, especially with copper, 
as proved by spectrophotometric  and potentiometric methods. The 
existence of these metal lk complexes poses numerous problems 
regarding the mode of act ion of tubercu lostatics and the appearance 
of microbial resistance. This  new l i ne  of research may lead to a more 
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efficient chemotherapy of tubercu losis (and a lso of leprosy). 
A ctivisima y A celerada Reproduccion del Bacilo de Hansen lnoculado 

a Ratas en Severas Condiciones de Prooxidacion (Very Act ive and 
Accelerateq M ul t i pl icat ion of M. Leprae I n oculated into Rats 
Subjected to Severe Condi t ions of Pro-ox idation) M. BERGEL 
La Semana M edica, 1 13, 25 : Dec. 1 958 ,  pp.  1 1 1 9- 1 1 24. 

The author's severe condit ions of pro-oxidation for the experi­
mental rats compri sed his special pro-oxidant diet  for them (casei n  
23 . 8 ,  brewers' yeast 8 . 9 ,  mi neral sal ts 3 .0, maize starch 48.9,  and 
cod l i ver oil 1 5 . 5), pl us the ingest ion of s i l ver n i t rate 0.5 per 1 000 in 
the dri nk ing water, and the inject ion subcutaneously of I m!. of a 
haemolysate (obtai ned by tak ing 3 m ! .  of rat blood from veins wh ich 
was washed with 3 to 4 m! .  of twice d is t i l led watei·, and fi l tered) .  
The experimental  rats were inoculated i n  both testicles wi th 0. 1 m l .  
of  a fresh suspension of  M .  leprae derived from the  tr i turation of 
human lepromatous t i ssue.  The cont rol group of rats were placed 
on standard diet . At 5 months of the inoculat ion of M. leprae i nto 
the pro-oxidant group the testes showed an active and rapid repro­
duction of the germs, even reach ing the point of the format ion of 
globi in the l ungs, spleen , and l i ver. The control animals showed only 
a scanty occurrence of bacil l i  in the testes. The author th inks  that the 
condit ions of pro-oxidation notably favour the growth of M .  leprae 
i n  i noculated rats .  I n  th i s  experi ment the pro-oxidant condit ions 
were made purposely severe and caused the death of the animals and 
produced a series of les ions attributable to the argyria, the hypo­
vitaminosis E ,  and the large amounts of polysaturated fats ingested . 
It would be possible to scale down these features by lessening the 
concentrations in the d iet and arrive at a diet very su i table for the 
t ransmission of M. leprae to rats . ( For further information of the 
l ines of thought of M. Bergel see the abstract in Leprosy Review, 30, 
2 :  Apri l ,  1 959, p .  1 26 "Consideraciones sobre Quimioterapia de la 
Lepra") 
Contribution to the Study of the Lepromin Reaction. M. FUKUDA .  

The Reports of the  Research I nsti t ute for Tuberculosis and 
Leprosy, Tohoku University, Sendai, Japan . 8, 2 :  June, 1 958,  
pp. 1 37- 1 60. 

The author has studied the significance of a brownish red spot 
which accompanies the papule at the site of the late or Mitsuda 
reaction of the lepromin test and adduces strong evidence for taking 
the measurement of th is  spot as an accurate index o( the reaction. He 
indicates the 8 th  and 1 5th day as the best t imes to measure th is  spot .  
Experimental Transmission of H uman Leprosy Infection to a Selected, 

Laboratory-Bred Hybrid Black Mouse : K .  R .  CHATTERJEE, 

Internat.  J. of Lep. ,  26, 3 ;  July-Sept. 1 958 ,  pp. 1 95-202. 
K. R. Chatterjee, working in  Calcutta School of Tropical 

Medicine, began an investigat ion in  1 956 to t ransmit  M. leprae. 
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H e  reports the successfu l transmission of t i ssue-free M. leprae to a 
new type of selected hybrid black mouse bred i n  the laboratory. H e  
used 1 00 an imals and also 48 hamsters, i n  which also a certa i n  degree 
of success was obtained .  Hybrid mice were derived from crossi ng 
male  I ndian house-mice with female Swiss white-mice. The black mice 
from this cross were selected to form a special colony. Inoculat ions 
were given only to those between the ages of 10 to  1 5  days.  The i noc­
u lum was derived from untreated cases of active lepromatous leprosy . 
Successful transmission was demonstrated so far up to the th i rd serial 
passage, and the ani mals had a progressively heavier infect ion .  The 
onset of the infect ion i n  the an imals occurred from the end of the sixth 
or seventh month after i noculat ion,  and tbe heaviest i nfect ions  were 
observed a year or more after i noculat ion . I n t racel l ular  and extra­
cel l u lar acid-fast bacil l i  were demonstrated in  the spleen ,  lymph 
glands, l iver, kid ney, omentum,  test is ,  ovum, skin and peri pheral 
nerves. The possibility orcontaminat ion with the tubercle baci l lus  or 
other acid-fast baci l l i  was excluded by test cultu res. When an ant igen 
was made from the i nfected mouse t i ssues and compared with Dhar-
mendni' ant igen i n  the lepromin  test, typical react ions were obtained . 

The inoculum used throughout was practical ly t issue-free after 
d ifferent ia l  cen trifugalisat ion and d i lu t ion in normal sal ine  to contain 
a known number of baci l l i  per c/c. of suspension.  The dose of the 
first i nocu lum was adjusted to contain a thousand mi l l ion baci l l i .  For 
passage from animal to  an imal ,  this dose was reduced to l ie between 
one and twenty mil l ion baci l l i .  Each an imal was inoculated only once. 

The author thinks that the success of this transmission probably 
depends on the t i ssue-free nature of the inoculu m  and perhaps on 
the hybridity of the mice. He refers to Berge l 's work from which 
he reports transmission to whi te rats who are kept on a special 
pro-oxidant diet .  . 
Communicable Diseases in Africa : Leprosy. W H O  Chron icle, 13, 2 :  
i February, 1 959, p. 8 1 .  

Very i nterest ing i nformation is given about leprosy i n  Africa 
and the campaigns against  it. Some 2,300,000 cases of leprosy-or 
about a quarter of the world-wide total-are to  be found in Africa 
south of the Sahara. Half of these cases are already being t reated 
with suI phones, and i t  i s  expected that t reatment will be extended to 
an leprosy cases in the region within the next few years. The per­
centage of "neutralized" patients, i . e . ,  those who have been re!ldered 
non-contagious-is already very h igh and, although the t reatment 
takes some t ime, the r isks of reinfect ion are rel at ively low. It  is  
therefore reasonable to hope that the present generation of Africans 
will be the last to  suffer from the d isease to any large extent .  

Mass ant i  leprosy campaigns in  French Equatorial Africa started 
in 1 953 ,  and have been assisted by WHO and U NICEF since 
January, 1 956.  The weekly or  fortn ightly admin i stration of suI phones, 

s



204 LEPROSY REVIEW 

either orally or by i njections, i s  carried out  by mobile un i ts .  Those 
who cannot  be reached by the uni ts  are treated in  fixed centres or 
leprosy villages . Of the 145,000 cases recorded in the area up to 
July, 1 958 ,  9 1 ,700 are receiving  regular t reatment ;  more than 20, 300 
cases are now considered as neutral ized. As the lepromatous form 
of the d isease-the most malignant-is rare in French Equatorial 
Africa, where i t  affects only 7 % of patients, the outlook for t he 
eradicat ion of leprosy from the area is most promising. 

The campaign i n  French Equatorial Africa has served as a pattern 
for activities i n  French West Africa, where some 290 mobi le uni ts  
have been formed for the detect ion and treatment of leprosy. About 
300,000 cases, out  of a probable tota l  of 400,000, had been recorded 
by September, 1 957 .  Early in 1 958  U NICEF donated 46 mi l l ion 
sulphone tablets and supplied 90 motor vehicles and 200 bicycles for 
use i n  the campaign . 

Case-finding surveys i n  the French Cameroons have revealed 
some 26,600 cases of leprosy, of which 1 8 ,000 have been or are being 
treated, 1 3 ,700 of them regularly. The total  n umber of cases is esti­
mated a t  50,000. Of the 36 motorized treatment units which have 
been set up,  1 9  are equipped by U NICEF. 

The leprosy control campaign in  Gambia started i n  August,  1 957 .  
The tota l  n umber of cases is estimated at  1 0,000, of which a q uarter 
were under t reatment in June, 1 958 .  The small area of the terri tory 
permits t reatment to be carried out i n  exjsting fixed heal th centres. 

I n  Ghana, 36,000 cases of leprosy were treated and 300 neutral ized 
between March and December, 1 957 .  Fixed t reatment centres are 
supplemented by 1 2  mobile teams, 9 of which have been equipped 
with Land Rovers by U NICEF. 

Nigeria was the first African country to use sulphones i n  the 
treatment of leprosy. When the ant i  leprosy campaign began in 1 95 1 ,  
the number of leprosy cases i n  the country was estimated at 500,000, 
but  recent surveys indicate that 700,000 would be nearer the mark . 
WHO and U NICEF assistance to the campaign started i n  1 954, and 
abou t  2 1 9,000 cases had been treated by the end of 1 957 .  Treatment 
is given mostly in  fixed centres, to some of which mobile teams are 
attached, and in leprosy villages . 

Sulphones have also been widely used i n  the treatment of leprosy 
in the Belgian Congo, Spanish Gu inea, and the Union of South 
Africa, for several years . In  Uganda, a campaign to set up  l eprosy 
villages near dispensaries or hospitals began in 1 957,  whi le an ant i­
leprosy campaign is to  be started in Sierra Leone this  year. 

UNICEF has already promised more than $2 i mill ion  in material 
assistance to anti  leprosy campaigns i n  Africa for the period 1 958-
1 960. W H O  wil l  cont inue to give technical advice and supply con­
sultants for these campaigns, as well as grant ing fellowships to  anti­
leprosy workers from the African Region. 




