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Editorial 

We print in this issue the second half of Dr. Lie's 
enl ightening article on " Leprosy in the Bible " , the first hal f 
having appear1ed in our January number. Dr. Lie 's 
reasoning makes it  clear that the disease. described in 
Levit icus was not  the disease caused by Hansen's bacil lus. 
What Zaraath was we do not know. lt does not fit clearly 
into the picture of  any disease we  know nowadays. It is 
wel l-known that Hansen's leprosy is  not common among 
nomadic tri bes. lt is when the nornad scttle3 down and mixes 
with other races, leaves oH h is  s imple but effective tribal 
sanitary customs, and begins to adopt the externaIs o f  a 
higher civi l ization wi thout its safeguards , that the conditions 
for the spread of leprosy are favourable .  lt i s  therefore 
unlikely that the nomadic lsrael ites would be attacked by 
Hans'e n 's leprosy in epidemic formo 

N aaman the leper gives a· clearer picture. In alI 
probabi lity the basis of his disease was scabies. Among the 
Arabs of Transjordania scabies of  man and camel i s  one of 
commonest complaint·s. Thi rtyfive years ago ,  when the 
writer worked at the Tiberias hospital ,  Arabs came in 
crowds for treatment for all manner of diSleases, but they 
seldom carne for scabies .  Through al l  that region the wel l 
known remedy for this complaint was to " dip seven times " 
in  the sulphur springs at the famous baths of Rabbi Mayer,  
some two miles distant from Tiberias .  How approprÍ'ate too 
was the retribution of the covetous servant Gehazi , who ran 
after N aaman and begged from him bis rich apparel , doubt
less infected with acarus scabiei. 

With Dr. Lie's comment on King Uzziah we are not so 
inc l ined to agree. " Then Uzziah was wroth ,  and had a 
censer in his hand to burn incense: and whi l e  he was. 
wroth with the priests the l eprosy 'even rose up in his  fore
head before the pri iests in the house of the Lord." This is  
typical of the diffuse form of cutaneous leprosy which may 
be quite inconspicuous under ordinary circumstances,  but 
under emotions such as anger or shame, wi l l  suddenly show 
up facial lesions in  marked rel ief .  

As to Job's disease , i t  would seem to be of  less value to 
argue , i f  this book was written, as many suppose, not as a 
history but as an alIegory with a view to discussing the 
problem of  human suffering. I t  would be almost equalIy 
profitable to discuss the geography of the Pilgrim' s Progresso 

Regarding the ten lepers mentioned in the New 
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Testament we have nothing to guide UoS as to the nature of 
the d isease, except the fact tha.t they were evidently isolated 
from the community-" stood afar off " ; and their condition 
came within the scope' of the levitical law-" go show your
selves unto the priests " .  Leprosy is not a common disease 
in Palestine in modem times .  Outside the J erusalem Leper 
Home of the Moravian lVhssion there appear to be com
paratively few l eper . 

With regard to the recognition of Hansen's disease, i t  
i s  extraordinary what contrasts arte found .  A European in 
India served for years in a wel l-known caterer's shop while 
suffering from a complaint for which he consulted several 
leading hysicians , who diag·nosed lymphangitis and other 
di seases . Later, expert examination showed that he was an 
advanced and highly infectious leper. On the other hand, 
a Chief of  the wilds of Sierra Leone was asked to call 
together al l  those with skin diseas'es in h i ,s chiefdom. Some 
thirty s ix patients appeared and were l ined up. The Chief, 
who was an intel l igent man, but had l i ttle knowledge of 
European medicine, was asked to pick out all the cases of 
leprosy. This he did prompt1y, choosing only seven out of 
the group. Examination 'showed that these seven were the 
only lepers; he had not made a singl:e mistake. 

There may be some who wi l l  be disappointed at these 
arguments that much of leprosy as described in the English 
Bible i s  not our modem leprosy. Their interest i s  perhaps 
to a certain extent buil t  upon sentimentality. But truth i s  
stronger as well as stranger than fiction, and we  are grateful 
for the research and scholarship which is marshal led in Dr. 
Lie's paper. 

Dr. Aust in's report on the Leper Hospital at Makogai ,  
fij i ,  has items of special interest .  Of the sixty admissions 
durilJ.g 1 936, 37  were Indians and only 15 Fij ians. Here, 

. as in Malaya land elsewhere, Indians and Chinese have 
introduced leprosy among more primitive peoples , though 
in some of the Melanesian I slands leprosy appears to have 
been present from time immemorial .  

Another point of interest i s  the greater severity of the 
disease among the Fij ians in the hospital , as compared 
with Indians, 20.3 per cent of the former being advanced 
cutaneous cases , as compared with 3 . 1  per cent of the latter . 
The same contrast i s  also noticed in the proportion that show 
improvement,  the Indians showing 22 per cent more under 
this heading. In Malaya also the Indians appear to have 

* * * 
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a mileler type of leprosy than the Chinese. The question 
arises as to the cause of this racial e1if-ference. _ Is it 
physiological, cultural, economic or social? But it is e1ifficult 
to come to reliable conclusions regareling racial, sex anel 
type incielence from figures culleel from a leper hospital. 
For this purpose a careful survey of the people in the ir  
natural surrounelings is necessary, such as that which is at 
present being carrieel out in the Solomon Islanels. 

* * * 

The Br'eu,xetles Med1:.cal announces that steps are being 
taken in Belgium towarels forming a National Leprosy 
Association. This is saiel to be in response to the views of 
Great Britain anel our e1esi re to see international co-operation 
in health matters. The north east part of the Belgian Congo 
is one of the most highly enelemic areas in Africa, anel the 
aeljoining e1istricts of Uganela anel the Suelan likewise -show 
high incielencc. The control of leprosy in this anel other 
similar border ar�eas may be promoteel by collaboration 
between 11'ational leprosy associations. The J ournal mentions 
that at a meeting presieleel over by the Minister of the 
Colonies the matter wa's considereel anel the King of the 
Belgians is to be askeel to create a. special commission to 
stuely the question anel bring forth proposals for the 
foundation of a Leprosy Association. 

* * * 

Dr. Ryrie raises a number óf interesting points in his 
paper on t1,�be(rculoid leprosy. We shall be grateful if 
reaelers wilJ give us their experience in the treatment of this' 
conelition. 

On page 83 we abstract a very useful article by Dr. 
Waele which seeks to crystallize the various 'suggestions that 
have been put forwarel in recent years for a practical anel 
comprehensive classification of leprosy. 

®bítuar�<'" 
SIR TI-IOMAS STANTON, K.C.M.G. 

We report with deep regret the e1eath of Sir Thomas 
Stanton, Chief Medical Aelvisor to the Secretary of State 
for the Colonies. Si r  Thomas W3.'S for many years an active 
member of the Execul'ive Committee of B.E.L.R.A., anel his 
sympathetic help anel aelvice were invaluable in the 
Association's campaígn against leprosy in our Colonies anel 
Depenelencies. 

* * * 
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The Treatment of Tuberculoid Leprosy 
G. A. I{YRIE .  

Unti l  recently the stane!are! t reatment for tuberculoid 
cases i n  Sungei Buloh has been the subcutaneous injection 
of esters combined with intradermal injections at the les ion 
si .te .  It has become growingly apparent, however,. that 
intradermal treatment  benefits mainly the subactive cases 
wh ich are only a very smal l  proportion of the tuberculoids 
here .  Chinese in Malaya do not appear to tolerate intra
dermal esters near ly so we l l as Indians . 

A series of experiments t�erefore was conducted to 
ascertain the best method of treat ing active tuberculoid 
leprosy. The experiments were indicated over a period of  
four months . For each experiment twenty tive mal  e adul ts  
were chosen. The Sedimentation Rate was taken once a 
fortnight but was not found to be of simi lar  value to rates 
taken in s imi lar  experiments in cutaneous cases . Periodic 
smears were not taken during the experiment as the normal 
variation in bac i l l ary content of tuberculo iel lesions makes 
assessment di fficul t .  Two separate observers maele e lai ly  
notes on the cases . 

The question arose to begin wi th as to whether the 'same 
results cau l e! he obtainee! w ith  no t reatment as with any 
specific therapy. For' th is purpose twenty five cases were 
given normal sal ine  twice week ly in  five cc. doses sub
cutaneously.  The" treatment " proved popular and at the 
end of one month there was subj ective improvement in 100% 
of  cases .  By the end of th ree months many of them were 
becoming doubtful. By the end of the fourth month the 
pos ition was as fol lows :-

. 

Patients OW'J/ 0p'inioll : stationary 7 ;  improvee! 10; worse 
5; (three cases hael el ropped out with intercurrent a i lments). 

Observers' Opinion: stat ionary 7; sl ight ly improved 5: 
s lightly worse 1 0. 

I n  no case was there '.'any marked deviation from the 
in i tia.l conelit ion The popular i ty of the treátment was due 
to its painlessness (Chinese elo not have the Western fear 
of a needle). Quite frequently the psychological improve
ment wa's specific, e .g .  the inj ections haq improveel the  
appet i te, causeel increased clearness of vision, ban isheel 
chronic " numb-pains " and so on . I t  is however obvious 
from this experiment that active tub�rculoiel l eprosy needs 
something more than general hygiene anel psychotherapy. 

A second group were given injections of phthalic acid 
.c1issolved in hydnocarpus oil (3 grains of phthalic acid in 
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5 cc. of hydnocarpus oi l). Five cc. of the 1l1ixture were 
i njected subcutaneously twice a week. 

Al l  patients developed acute infla1l11l1ation at the site of 
injections. Two had to be ad1l1itted into hospital with 
large abscesses. Nine others had 1l1ult iple absces'ses 
requir ing dai ly outpatient dressing's. The experiment was 
terminated at the sixth week. It should indeed have been 
stopped before. thi s. 

A thifd group were given five cc. i ntradermal 
hydnocarpus esters twice a week. No subcutaneous or i ntra
muscular injectioris were given, the object being to determine 
the effect of intradermal treatment alone .  This experiment 
had to be stopped after five weeks owing to the high inciclence 
of inflammation of  an unclesirable type . 

This experiment confirmed my previous observation that 
intraclermal treatment is unsUltable for 'active tuberculoids. 
Thi s  group lafter a suitable rest were then given sub
cutaneoLl'S infiltration of esters uncler the lesions. The same 
closes ancl times of injection were employed. Results were 
equally unfortunate, most cases developing pain  and 
inflammation . The experiment was abanclonecl after four 
weeks. 

The results in this  somewhat unfortunate group con
firmecl my previoLl's opinion that in acute tuberculoid l eprosy 
in Chinese the local lesions shoulcl be left strictly alone. 
Late results of· . intradermal treatment in such cases have 
heen equally clisappointing. 

This  shoulcl not be considerecl a's a cqndemnation of intra
dermal treatment of certain sim pIe lepricles or of cutaneous 
leprosy. There i s, however, a tendency to bel i eve that 
l eprosy treatment consists essentially of intradermal 
rnjections wherever poss ible. Sucn a tenclency is  bound to 
cletract from the verv cleserved repute of intradermal treat
ment i n  cuteaneous cases. 

A fourth experiment consistecl of large closes of 
hyclnocarpus oi l .  One cc. of oi l  was given for every ten 
pounds of. bocly weight ancl in iections were given sub
cutaneously twice a week. In this  treatment it i s  advi!sable 
to d ivide closes of over ten cc. and inject i n  two d ifferent 
areas. One of this  group weighecl two hunclrecl pouncls ancl 
receivecl therefore forty cc. a week. Treatment was con
tinuecl for four  months. Result: stationary 2; improvecl 20 
(one ântercurrent i l lness); WOI'se 2: Long before the four 
months was over most of the other groups were c1amouring 
for this form of treatment. It wi lI be noted that no local 
treatrrient was given to the lesions. In  one case shewing 
markecl improvement, the lesion hacl been slowly advancing 
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for twenty-seven years. Hydnocarpus oi l in the doses 1 
have indicated is the most effective treatment of acute tuber
culoiid leprosy that we have been able to discover here. 

Before d iscussing the next group it may be well to con
si der what constitutes " improvement " in a tuberculoid case. 
In the groups considered above, signs of ·improvement have 
been taken as (a) the checking of peripheral spread of the 
lesion and (b) the decrease or disappearance of activity in the 
lesion. The checking of perípheral spread i s  undoubtedly  a 
very desirable clinicai result; on the other hand a temporary 
increased activation in a tuberculoid lesion may be beneficiaI. 
Artificial  activation of cases who have previously suffered 
from an attack of acute tuberculoid leprosy would obviously 
be unsuitable, and there is a very real danger in the 
activation of  transitional or intermediate cases wh6 are 
neither tuberculoid nor cutaneous. I do not think any 
general rule can be laid down; each case must be considerecl 
on its own merits . 

A fifth graup of  active tuberculoids were given injections 
of 2/'0 phthalic acid intravenously twice a week i n  doses 
of three cc. per ten pouneIs of body weight. After eight 
injections 21 out of the 25 cases shewed definitely increased 
activity in the tuberculoid lesions. 

This result together with general experience of the two 
drugs convinced me that phthal ic  acid and hydnocarpus oi l  
act i n  opposite ways. Phthal ic  acid accelerates tuberculoid 
activity, hydnocarpus oil contraIs it. 

It was decided therefore to alter the phthal ic  acid group 
experiment and they' now receive alternative courses of six 
subcutaneous iniections of hydnocarpus oil (lcc. to ten 
pounds of body weight) fol loweeI by two intravenous 
injections of 2% phthal ic  acid (3 cc. for ten pounds).  The 
injections as before are given at bi-weekly interval s. The 
experiment has been going on for three months and i s  
múked in  almost every case by the  reactivation of the lesion 
after phthalic acid and its gTadual retragression during the 
following three weeks of intensive hydnocarpus oil tre.at
ment. 

It i s  hoped that this  alternative treatment wil l  produce 
better ultimate results than those achieved by admini stration 
of hydnocarpus oil alone. 

The effect of hydnocarpus oil in  these active tuberculoids 
led me to a consideration of its use in acute tuberculoid 
leprosy. Acute tuberculoid leprosy in Chinese here may be, 
and often i s , of a very violent character necessitating pro-
10ne:ed hospital isation. Unti l recently we have considered 
hydnocarpus derivatives unsuitable ,in lepra fever (cutaneous 
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react i on) and in acute tubercuIoid leprosy-the two volcanic 
belts at  either siele of the Ieprotic range . . 

It was found , however , that treatment wth high doses of 
hydnoca rpus oi l has a defini te ameliorati ve effect i n  acute 
tubercuIoid leprosy. Doses up to on e cc. per ten pounds of 
body wei ght are well tol eratec1. In some cases we have given 
1 cc. per five pounels of body weight s ubcutaneously twi ce a 
week for a short interval  wi th beneficiaI results. 

' 

PhthaI ic  acid i n  acute tuberculoid cases i s  cont ra
i ndi cated 'as spurri ng on a resi stance that has already got 
beyond controI . 

While considerable research has been done on the 
pathology, clin icaI appearan ce and significance of the 
t uberculoid process of leprosy, there has been a tendency to 
belittle the n eed for medicaI attent ion and to regarei it as 
more or less self-healing. While thi s may be tru e  i n  certain 
races, i n  othe rs the results may be just as devastating as  
those of any cutaneous case, there i s  the ever present possi
bi'lity of acute tubercuIoid leprosy, and untreateel or badly 
treated cases may change over to cutaneous leprosy as i s  not 
infrequently seen, here. The response to the type of treat
ment I have outIi n ed has moreover a very sati sfactory effect 
on the moral e of any settlement i n  both patient s anel staff 
al ike. I have ventureel therefore to e1escribe a system of 
treatmen t for tl1herculoiel leprosy. It can he summarised as 
follows :-

(i) For s imple subacti ve leprieles or leprides of the 
ineloIent type, standard i nject ions of ethyl esters combin eel 
wi th i ntrade rmal inject ions. 

(i i )  For all leprides with àdvancing periphery or lepride 
plaques with granulomatous act ivity-leave the local les ion 
st r ictly alone. Give subcutaneous hydnocarpus oil i n  doses 
of 1 cc. per ten pounds of hody weight twice a week on 
courses of five months followed by one month's rest . 

(i i i )  Hydnocarplls oi! wi11 cont rol and damp dowt:J. 
tuherculo'iel act iv ity; phthalic acid will i ncrease i t .  Where 
it i s  desired to keep a recurr ing Hicke r of  tuberculoid 
act ivity , I suggest hydnocarpus o i l  in the e10se given above 
for six injections fol lowed by two inject ion s  of 2% phtha lic 
aciel, three cc. to ten pounds of boely weight. The alternative 
treatment to be conti nued for five months followeel by a 
month's rest. In in di vidual cases the amounts of either drug 
would requi re to be varied accordi ng to the lesion response. 

(iv) In acute tuberculoid l eprosy as much as 1 cc. of 
hydnocarpus o i l  to five pO l1nds of body weight may be given 
twice a week until the acute phase i s  over. Phthal:i c acicl 
should not be gi ven to acute tuberculoicl cases. 
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(v) A series of experi1l1ents includ.ing controls has been 
briefly described showing very satisfactory results fr01l1 the 
1l1ethods sU1l11l1arisecl above. With a few exceptions the 
subjects of the experiment  were Malayan Chinese. 

Dr. Ryrie sencls a later note written on January 28th, 
1938, in answer to questions regarcling further progress of 
the cases, and the possibly depressing effect of very large 
doses of hydnocarpus esters :-

The twenty cases on large doses of hydnocarpus oil have continue:el 
to elo well anel it is now nearly a year s ince treatment was inaugurated. 
I think, however, it woulel be well to qualify my r,n5ult s by pointing 
out that Chinese leprosy in Malaya is not necessarily representative. 
For example intraelermal treatment here does HOt have the: wide range 
oi usefulness that is c1aimed for it elsewhere; in Chinese Malayans 
it is usually effective in cases where there is any degree of cellular 
activity Again leprosy among these Chinese appears to have eruptive 
propensities that are less common elsewhere. A trcatment therefore 
which ameliorates the cases I have elescribeu n:ay not necessarily have 
general application. Malays, however, appear to responel well in 
tube:rculoiel cases. 

With regard to apparent improvement being elue to eleterioration 
anel lessening of reactive poWelr. I would suggest that the lesions may 
subsiele either for good or evil, just as a temperature may subsiele 
011 recovery 01' 011 the break-down of resistance. The general condition 
of my cases on hyelnocarpus oil leaels me very elefinitely to the belief 
that the apparent improvement is real and beneficia!. On the othe r 
hanel we have othe r cases where paralysis anel atropfiy of cellular 
response obviously occur as a result of resistance break-elown anel are 
reactivated on general recove:ry. I myself am convinced, however, that 
the two processes are different. 

The matter seems to me of very great importance. The greater 
part of the reputation of hyelnocarpus derivatives is built 011 their 
effect 011 tuberculoiel lesiolls. If the specific obliteTatiol1 01' recessioll 
of these lesiolls is harmful, thel1 most workers are elOillg a consiele:rable 
amount of elamage, slow1y with.1ow doses and more quickly with 
high eloses. Possibly my point of view is one:-sielecl owing to the 
exhausting virulellce of some of the tuberculoid cases here. I have 
ceased to regarei tuberculoid leprosy as a manifestation of resistance 
but as a potential1y dangerous sensitisation of the area involved
tissue-villelictiveness rather than tissue defence. 

·On Leprosy in the Bible 
H. P. LIE. 

There is also a number of  other circumstances which 
make it practically impossible to assume that the zaraath 
mentionecl in the Bible can have been the pres'ent day leprosy. 
Thus in the clescription of zaraath i t  appears that this can 
change appearance in a very short space of  time, such as one 
or two weeks. On the contrary, present clay l eprosy is 

*Second part o f  a no  artic1e reprinted with permission from Acta Dennato
VWl!freo IO.CJ1ia, Vol. XVIII, No. 4. 
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emphatically a chronic disease, which changes very slowly. 
Even minor changes often take years and it may also remain 
inactive for years. The only exc. eptions are the so-cal led 
acute attacks; but these distinguish themselves by a reddish,  
at times a highly red colour, at any rate among the white 
race,  and are accompanied by severe leprous infiltrations of 
the affected skin. These parts are, therefore,  more or less 
e levated above the leveI of the surrounding skin. This is 
exactly the opposite of  what takes place in zaraath. 

According to the bibl ical  version of :::ar.aath) it m ust be 
assumed in many cases to have been an easi ly curable disease. 
A typical instance of  this is that of N aaman (lI. Kings, 
chapter 5, verse 14). Our present day leprosy would 
certainly not be cured by bathing seven ti m es in the River 
Jordan, as was the case with Naaman. It is unfortunate that 
this history does not give any descr iption of the disease, since 
i t  strikingly oalls to mind the affection mentioned in 
Levit icus, chapter 13, verse 6. In regard to the latter,  ther,e 
is more or less general agreement that it conc.e rns scabies. 
That i t  really was scabies or a similar epizooti c  in the case 
of N aamalJ!/, is  not disproved by the statement that the 
prophet's servant, GEHAZI, who received some garments 
f rom N aaman) also contracted a disease which,  according to 
the Bible ,  was hereditary as punishment for disobedience. 
According to what was stated in this narrative, i t  could not 
be our present day leprosy. It must also be assumed that 
M iriam) s zaraath was cured since she was received into the 
camp again (Numbers, chapter 1 2) after seven days of 
isolation. This simple cure of zaraath is greatly in contrast 
with the prognosis of our present day leprosy. Leprosy is 
not altogether incur a  le, but it  takes a very long t ime land 
usually many years to cure the disease . 

Apart from the references cited above, the occurrence of 
zaraQlth in individuais is described in  three other places, 
namely in 11. Kings, chapter 7, where four lepers lay at the 
entrance of  the gate of Samaria and went to the ca'mp of the 
Syr ians. But no mention is made of any symptoms of  the 
disease and nothing appears in  their history to throw light 
on the actual nature of their dis,ease. The case is somewhat 
different with regard to the two instances of zaraath 
mentioned in lI. Kinzs, chapter 1 5, verse 5, and in lI. 
Chronides, chapter 26, verses 1 6, 1 9, 20 and 2 1 . It must be 
assumed that both kings AZARIAH and UZZIAH were inflicted 
with a much more serious d isease than for instance MIRIAM, 
since both wére obl iged to spend their� entire l i fe  in  isolated 
dwell ings. In this instance we m ight perhaps consider actual 

b
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leprosy. It is unfortunate that no detailed descriptions are 
given of their disease. The fact that the disease suddenly 
broke out on UZZIAH'S forehead while he " was wroth with 
the priests anel censoreel their privileges in their presence," is 
more apt to weaken than to strengthen this opinion. 

The fact which throws the greatest eloubt on the opinion 
that �araath was the same as our present day leprosy is the 
biblical description of zaraath on garments of different cloth, 
0'11 furs and on stones in the house wall (Leviticus, chapter 
13, verse 47, etc., chapter 1 4, verse 34, etc.). Here, to be 
sure the colour is anotheT than that on human beings, namely 
greenish or reddish, but otherwise it greatly resembles the 
latter. It is more deeply situated than the surrounding 
healthy parts and spreads in the same manner as that 
described in human beings, and the same observation and 
isolation regulations are in force. This disease on clothes, 
etc., must have been highly infectious and f.eared, since very 
strict measures regarding cleansing processes of the attacked 
articles, and in particular for the houses concerned, are set 
forth. It was further decreed that not only such articles 
should be cleansed, but also individuaIs who had been in the 
houses had to deanse themselves. There can scarcely be any 
doubt but that this concerns some species of fungi. 

If one turns to TaZm�f,d in the hopes of finding more 
informa:tion regarding zaraath, one is disappointed not to 
find any further clinicaI inf.ormation than that given in the 
Bible. Neither is there any agreement between the zaraath 
in the Bible and zaraath in the To,Zmu,d where the question 
of leprosy is treated in Mischno,. Here we encounter the 
unexpected assumption that zaraoth does not belong to nega 
(nega = contagion) and it is, theliefore, not considered to 
be infectious. According to MischllQ'J ·however, bahereth. 
seeth and sappachath belong to nego,. Bo,hereth as well as 
seieth are white, but only the former is glistening like snow 
or the whitewash on the wall, while seeth is more dull white 

. anel not glistening. But in both instances there is a scaling 
variety and that is sappachath. This is not in agreement 
with the assumption that these words are similar to our 
pres·ent day leprosy, a thing we should be inclined to deduct 
in accordance with Leviticus, chapter 1 3 ,  verse 2, if we 
assume that zaraath is our present day leprosy. Further, 
a red balhereth is also mentioned, and a great number of 
colours are set up varying between red and white. Thus 
one teacher sets up 72 differ·ent forms. This fact leads us 
quite" out of bounds " and beyond the medicaI apprehension 
of our present day. For this very reason it is readily under-
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stooel  that i t  was elecreed that such pat ients must only bc 
examinee l  when the l ight was favourable anel fell  favourably 
upon the body, and that no one-eyeel person or priest  w ith  
poor  eye-s ight was permitteel to examine these  indivielual s 
and express h i s  opinion on the nature of the el isease .  

As far as zaraa th otherwise  i s  concern e d ,  i t  must have 
bee n a dreaded d isease as it  attackeel the sur roundings with 
i ts e m a 1l a t io l ls .  Talm l ld  mentions an oId saying that a bad 
w i fe means zaraath for t h e  hu sband and he shal l  leave her  
and be heal ed . I t  w i l l  be s e e n  t h a t  Ta lm 1,td' s ve rs ion o f  
:::arraa th i s  n o t  so' l i t t l e  c 1 iff.eren t f r o m  that o f t h e  Bible .  
l t  does  not  s u pport th e assert i o n ,  however,  t h a t  the ;:;araath 
spoken o f  i n  the B i ble  i s ou}' present day leprosy . 

I t  has a l ready been pointed out above that both the 
S eptuagint  and the V u lgate t mnslate ;:;aira a th w it h  l epra.  
B ut the Greek word ÀÉ7tpex,  e lerived irom ÀÉ7tú) = scal i n g , 
i s  the tenn used for va r ious l ess s evere di seases presenting 
crusts anel scale-formations which are total1y el ifferent irom 
our present day leprosy.  The latter is  general ly spoken 
of as elepha, n t iasis by Greek authors .  This regrettabl e 
con fusion has been further increasecl  by the fact that H A LY 
ABBAS ' S  Lati n  translator STEPHENU S ,  has translated the 
Arabian varas also as lepra. Th i s  varas which i s  elescribecl 
by a n umber o f  Arabian w riters i s  said to have two forms , 

one elark and one white .  Thi s  latter form i s  consi elered 
as being the actual baras and i dentical  w i t h the Greek ÀEUX'Y) 
anel the zaraath of the H ebrews,  but not with the Greek 
elephantiasis. But the con fusion became complete when the 
Arab's judam, juzam, aljuzam and dsjudda1'JIL which a re the 
equi valent o f  the Greek ' s  elepha;ntiasis, were also translated 
as lepra by the Arab's Latin transl ators  w ith one exception , 

namely, the translator of H A LY '  A B B A S ,  who t ranslated 
j�tzam as eleph an ta . As a result  o f  these erroneous tran sla'
tions we surely have one of  the reasons for the con fused 
views taken by many w riters pr ior  to DAN IE L S S EN 
anel BOECK, anel al so that the Hebrew's  zara ath has founel 
its  w ay into bíbl ica l translations and has been looked upon 
as ou r present day leprosy. 

It must be aelmítteel that several of those who have 
dec lareel that  they assume that the bibl .ical  zaraath ' is our 
present  day leprosy , have hael a priVlate doubt as to the 
corr ectness  of  thei r assumpt ion .  But m ost i nd i v idua Is who 
occupied themselves with l eprosy mentioneel i n  the Bible  
ha ve  had n o  doubt that  J o b  was a lepe r .  A sufficient proof 
of this  fact  is that  M 01'V 1 /S  Hjo b 'i w as quite a general name 
for l ep rosy . Likew i se al l  the pict u res f rom the M i d d l e  Ages 
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which i l lustrate h im , represen t .T oú as a leper . Th i s  assump
t ion has tlouri she cl u p  to t h i s very day . Thus B A B E S , i n  
h i s  great work o n  leprosy f m m  t h e  hegi n n i ng o f  t h i s  centu ry, 
s'ays : « Hjob 'ist jedenfalls én Leproser " .  Some authors 
have d i sagreed with this opinion and in  the course of t ime 
a great many opin ions  have been advanced as regards .Tob 's  
disease .  Thus ,  i t  has been expressed that .T o b ' s  disease m ust 
have been syphilis on account ' of the nocturnal pains ,  for 
.T ob exclaims : " My bones are pierced in  me in  the n ight 
season " ( Chapter 30, verse 1 7) .  On account of the doubtful 
exi stence of  syph i l i s  in  ancient t imes,  one can, I presume, 
ignore this theory.  BA RTHo Ll N  has been of  the opinion that 
the disease was a boi l i n  the throat, s ince . T  o b  says : " I t 
bindeth me about 'as the col lar  of my coat " ( Chapter 30,  
verse 1 8) .  Thi s  seems but l i tt le  reasonabl e s ince this  
d iagnosis  does not take into account a number of other 
symptoms and c i rcumstanc:e-s connected with the d isease.  
Again , others have advanced the theory that i t  may have 
been var'icella, or even buboni c plague etc .  MUNCH i s  of the 
opinion that .Tob ' s  d isease must have been eczema on account 
of  the persist ing and severe itch.  PREUS S shares more or 
less in  MUNCH ' S  opinion and looks upon it as a genera l 
eczem a .  After a thorough analys is ,  B .  EBBELL has arrived 
at the fi rm conviction that .T o b 's d isease ,  which in  Hebrew 
is  ca l led  sch ech il / , has been 'l 'G.1'io la .  E B BE L L ' S  view i's ve ry 
interest ing and enticing, but despite this ,  I cannot share 
his opinion of the variolous natur e of .T  ob 's d isease, parti cu
lar ly s ince he d isregards the important characterist ic  feature 
of  .T o b 's d isease ,  natnely the i tch . Neither can I accept the 
view that .T o 17 ' s  di sease was a case of  Ieprosy. In the 'Severe 
pa ins in the l egs of  wh i ch .T  o b  complained ,  some authors may 
perhaps have recogn i zed the severe and painfu l  ne uralg1:a e 
which frequently occur i n  the extremit ies of  l epers .  I t  must 
be borne in  mind ,  however ,  that such pains are most often 
met with in the maculo-anaesthetic pat ients ,  and rarely in 
pu rely nodular lepers .  The extreme fonnation of  sores 
f rom the crown of  the head to the soles of  the feet ,  which 
i s  emphasized in  .T o b ' s ca'Se ,  i s  not encountered i n  the 
uncompl icated maculo-anaesthet i c  case of  leprosy. One 
may l ikewise state that the itch does not belong: to any form 
of uncomplicated l eprosy. The itch which these patients 
occa'sional ly complain of  i s  ·exceeding-Iy s l ight and the cause 
of i t  can g'eneral ly be eXplained by other  reasons than 
l eprosy. The formation of  sores belong to the later and 
l ast stages of nodular leprosy, and many patients escape 
sores altogether , In the description of .T  ob's d isease there 
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i s  maele no m ent ion of  the formation of  n od1,des. ! f, in  
acco rdance with BABES ' supposit ion,  we assume that  J o b  was 
l eprous, then it must  be  exceeel ingly hard ,  i f  not  imposs ib le ,  to  
bel ieve that  J OÓ  was cureel .  For J ob  became eventually cureel 
anel happy, and left  a healthy and beauti ful issue .  We cannot 
take for granteel that such a description should refer to 
a leper who, accorel ing to BABES ,  was so sever·ely attacked 
by the disease in the throat 'that he suffereel from difficulty 
in breathing. In  l epers such difficult ies in  breathing ar i s ing 
from throat a ffection are caused by scarr ed str ictures i n  
the larynx. Ulceration s in  l epers m ay, t o  b e  sure ,  h e  cureel , 
but not these scarred stri cture s .  BABES h imsel f i s  qu i te  
aware of the fact  that  i t  i s  el i fficult  to assume that  J o ó  was 
a l eper on account of  h is  cure .  He evades this  d i fficulty ,  
however ,  by assuming that the cure was only rela tive , an 
assumption which seems to me quite unconvincing. That 
J ob suffered from an exceedingly se vere and troublesome 
itch must be accepted as fact ,  anel he has ,  in oreler - to get 
rel i ef  from his suffering " taken him a potsherd and scraped 
himsel f withal l " ( Chapter 2, verse 8) . As far as can be 
gather,ed , th is symptom has al so been decis ive for MUNCH 
and PREU S S ,  since they have diagnosed the case as ecze111,a .  
This assumption , however ,  seems to me  inadequate to  
expla in the  descr iption of  the  severity of  the  disease ,  neither 
the extensive formation of sores ( Chapter 2,  verse 7) ,  nor 
the dark colour of the skin ( Chapter 30, verse 30). It  is 
st i l l  more difficult  to assume that J oó ' s  d isease has heen 
ec:::em a when one considers that schechin is enumerateel 
among the plagues of Egypt . We sha l l  return to this  later .  
I t  i s  l ikewise out of  the quest ion that  eczema could have 
become epidemi c  and attacked the greater part of the entire 
people .  

The  thought has  become more fi rmly fixed in  my mind 
in  the course o f  t ime that J ob's d i sease has not been any 
of  the aforementioned d i seases ,  but scab ies) and in particular 
the mal ignant form which g-oes under the name of  sca bies 
cntstosa,. Unfortunately, this is also mentioned as scabies 
I / orvegica , but quite w ithout any reasonable cause s ince i t  
i s report!ed from most  European countries and a l I  parts of  
the world ,  except Austral ia .  I t  was D .  C. DANIELS S EN who 
fi rst verifieel and elescr ibed it at « natu,rforskermotet  ) J  

( m eeting- of natural science i nvestigators) 
'
at  Christ iania 

( Oslo) in  1 844. where he  demonstrated the curious crust
formations with enormous masses of sarcoptes scabiei in' the 
crust s ,  such as he had encountered them in a leprous patient .  
The disease is al so descr ibed in DANIELS SEN and BOEcK ' s  
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chief  work « O m  spedalskhed )) i n  1 $47, page 1 60. I t  i s  
a l so picture el in  the at las of  .this great work. In regarei s 
to the e lescription I shal l merely cit e a few c l in i cai  symptoms  : 
" The pecu l iar t h i n g  is th e l arge, horny, grey-brown crusts 
which, when they are knockeel or  tom off, leave behinel 
an ulcerated sk in s u r face w h ich secretes a scanty , v isc id 
matter ,  anel short ly  forms new crusts .  The patient is  
constant ly troubleel w ith an insufferable itch over the ent i re 
body ; he i s  never seen s i t t i ng sti l l ,  but i s  con stant ly  scratch ing 

SCABIES C R U S T O S A  

himsel f ,  anel h i s night ' s  rest is great ly elisturbed " .  A more 
eletai leel elescript ion o f  the disease was publ i shed by BOECK 
in 1 8 5 5 ,  owing to a couple of new cases among non-lepers .  
Accorel ing to K I Es s · not more than a total of 5 7  cases had 
been recoreleel up to 1 928. I t  would certain ly be quite 
erroneous to assume that this inconsielerab le  number pre
senteei the actual expression for the frequency of the elisease. 
N either i s  the c l inicaI p icture in al l  cases quite l imiteel ; the 
crust-formation can be more or  less pronounceel even in 
scabies crustosa. 

It is known that scabies is most fr,equent ly compl icateel 
with eczema anel occasional ly  with abscesses ,  furuncúlosis ,  
o r  phl egmons .  I n  s u c h  cases  there  may be greater or l esser 
c ru st- form a t i o n s  anu th e  l i m i t bet ween these anel the real 
scab ies C1'1 ISto,'\o' may become uncertain .  The actual cause 
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o f  the p ronounced crust-forma,tion i s  as yet  unknown . It 
a ppears most  f requent1y among young, negIected and poor 
indi viduaIs .  The cause of the mal ignant form m ust be 
sought i n  the host rather than in the parasite ,  and unc1eanl i 
nes's pIays doubt less ly an i m portant part in thi s respect . W e  
m u s t  assume, therefore,  t h a t  the mal ignant f o r m  of  scabies 
occurred in  anci en t  t imes as  well  as i n  modern times much 
more commonly than considered and that the ancient 
Hebrew$ formed n o  exception . 

As far as the rel ation between I eprosy and scabies i s  
concerned, t h e  l atter h a s  certainly been a very f requent 
com panion o f  the former,  and doubt less  has at t imes 
assumed serious proportions .  The first  case described by 
DAN J E L S S EN is not the so le  proo f of  this . · Throughout t h e  
l i terature on lep rosy w e  encounter scabies a n d  at t i lnes t h i s  
di sease assumed form s which r ightly  m ade i t  greatly feared.  
When leprosy was m üst prevalent i n  Norway i t  was rare 
to find a leper who was not al so i n fl i cted with scabies . 
Among these r have person ally ' come across a typical case 
of  sca b ies crllstosa . The t reatment of  this case lasted an 
entire year although the cru s t - formation was l ess pronounced 
than i n  the case described by DANJE L S S EN. If we turn 
f ur t h e r  to the N orwegian h i s'tory on leprosy we find that 
CH R I STEN H E I B E R G  described cases o f  l ep rosy in  1 827 which 
prove that  the m al i gnant form s of scabies cannot have been 
a rarity.  HEI B E R G  describes three form s of  l eprosy : the  
nodular ,  the smooth ( gla bra ) and the scal ing ( sq u ,a1na) . 
The charac.ter ist ic  features o f  the latter form , acco rding 
to HEIBERG, are that i t  begins  with a dryness and shrivel l ing 
of  the skin on feet and hands ,  which spreads to the l imbs 
and then particul arly o the ins ide parts , and occasional ly 
to the breast and 'abdomen.  A fter som e t ime there appears 
a ringworm - l ike rash on the l i mbs , and the skin becom es 
scaly.  This  rash m ay di sappear to return later and becomes 
very unpleasant on account of  the severe itch.  The rash 
continues to spread and without di sappea ring it  forms into 
broad grey-white crusts approx i mating an inch (3 cm) in 
thickness ,  with swel l i ng of the lymph nodes i n  the armpits  
and g-roins .  r t  i s  m y  opinion that this  concern s the veritabl e 
sca b iP.'s crustosa . The swel l ing o f  lymph nodes so commonly 
encountered in this  form i s obv ious ly due to s-econdary 
in fect ions .  r have described such in fection s i n  a fatal case 
of  scábi es crustosa i n  a non-lepe r .  

Writers  i n  the 1 8th century,  such as HENS LE R  who 
obse rved one single case of l eprosy and col lected a great 
amount o f l iterature on the subj ect , mention s on e  form of 
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rash as leprosy. This began wit h  spots that shor t ly i t ched 
and produced scales  which broke off.  But the rash increased 
in extent and s i ze and the scales be came huge crusts which 
caused a buruiu g feeling in th e sf ún) and an insufferable 
itch. Pursuant to HEN S LE R ,  some writers have cal l ed this  
compla int impetigo) others prur'igo) but most of the writers 
have called i t  a dry ul cerat i ng scabies ( sca b'ies s'icca nlcerosa ) ,  
which was very much feared d ur i ng the M iddle  Ages on 
accoun t of  its  ma l ignant form o HENS LER may have been 
part ly corr ect in  speci fyi ng i t as a form of lepra , although 
not pure leprosy , ow ing ' to the fact that the affection was 
pa rt ly accompanied by reduced feeling i n  arms and legs . 
I t  i s  quite evident to me that i t  i s  scab'ies C'rustosa wh ich most 
near ly answers the descr ipt ion of  th is disease .  The crusts 
are partly described as pieces o f  bark ( co rt 'l:ces) , and pa rt ly 
as round and hard formations w ith the addition o f  ostraca) 
testositas.  The somewhat varied colour i s  descr ibed as dark 
by the maj o r ity of  writers .  The poss ibi l ity of syph ilit-ic 
rl l,p ia can presumably not be excluded in e very case, but 
the insufferable i tch must be looked upon as a proof o f  the 
presence of scabies .  W ith regard to the d iagnos is impehgo 
it must be mentioned that W. BOECK ( 1 85 5 )  states in hi s  
descr ipt ion of sca bies crustosa) as well  as in  his special work 
on leprosy ( Om den spedalske Sygdom) ( 1 842) ,  that eczema 
impetiginodes i s  very common 'among l epers with scabies .  
Of other 1 8th century writers I shal l  on ly mention PLENCIZ 
who goes so far as to speci fy a spec ia l form of leprosy , lepra 
scabiosa) whi ch commences with bl isters , extensive itch and 
burn ing of the skin .  The blisters turn later on into l a rge 
grey-green crusts which cover the entire body and even the 
face.  Other Middle  Age writers have also associated scabies 
and itch with leprosy, such as BERNHARD GO R DON ( Mont
pe l l ier , 1 305 ) 'and the aforem entioned " author i nnominatus " 
Even such an !early wr iter as A H ETAEu s ( ca .  100 A.D . ) states 
in h is exce l lent description of nodular leprosy , that itch m ay 
be present i n  connecÜon wi th th i s  disease.  

Scabies has been so thorough ly di scussed in order that i t  
m a y  be compared with .T o b ' s disease a n d  the symptol11s 
present gr,eat s imi larity .  I t  has 'al ready been stated that .T ob  
m u s t  have suffered from a n  insufferable itch a n d  i n  order 
to convey an impress ion of the manne r  i n  which sca bies 
crus tosa may present great 'so res which cover the ent i re body , 
a photograph is inserted of a case of  scab ies crustosa in a 
non-Ieper which has previously been m entioned by the w riter .  

The pati ent  i n  question was actual ly covered with sores 
and crusts from the soles of h i s  feet and up to the crOWl1 
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of h is head. In accordance with Jou)  chapter 2, verse S ,  i t  
must be assumed that i n  the  case of J o u  crusts ha ve forl11 eel 
on h is  skin, and the " worms " that he  compla ins  about in 
the skin can very weU be explained by the burning a n el 
i-nsufferable i tch wh ich accompany th i s  forl11 of scabies .  
When J o u  says i n  chapter 30, verse 30 : " l11y skin i s  black 
upon me and my bones are burnt with heat " ,  from this 
may be referred that the crusts in  scab ies crnstosa often are 
dark ane l  that the eli sease often begins  with big , dry crusts 
on the feet ( see W .  BOEC K ' S  sketches) . That Io b 's n ights 
are a torture and that he i s  troubled w ith dreams seem s 
to agree very wel l  w ith the rest less and s leepless n ights 
sustained by scabies patients ( chapter 7, vei-se 14) . The 
fever that often accompanies the mal ignant forms of scabies 
wi1 1  also be able to explain the severe pains that 101) cOl11p lains 
of ( chapter 30, verse 27) : " my bowels boil ed ,  anel resteel 
not " .  I t  appears from chapter 30, verse 1 0  that they who 
were aro llnd him abhorred and fted from him : " they abhorr 
me, they fiee from me " . Thi s  is quite reasonable s ince 
scabies cr'ustosa is very contagiolls anel the affl icteel person 
i s  most gru esome in  appearance. If Io b ' s  e l i sease hael been 
l eprosy i t  i s  surpris ing that his friends would 's it with h im,  
s ince leprosy was considereel an infect ious e l isease i n  accorel 
ance with ancient statutes .  I t  wa's for th i s  reason that a l I  
l epers had to be i so l'ated . The same must presumably have 
been the case in  J o 17 's el i sease, hael i t  been vario la . 

We have a lreaely mentioneel that the Hebrew word for 
Io b ' s  elisease was schech in) with the aelel i t ion of ra = 

mal ignant, anel thi,s may very weI l  agree with scabies 
crustosa. The general scabies must have been wi ele ly known 
anel not particularly fear,e el .  The mal ignant form , however, 
was altogether a elifferent matter  anel greatly feared . The 
Septuagint  translates sch cch in m w ith �ÀKoç 7tov"Y)p6ç, but 
this eloes not give a hint in any special el i rection anel we 
cannot finel ,  at ' any rate in  the l i terature, any such term 
designating trlle leprosy. Neither does the Vulgate,  which 
transIates sch echin ra with % lc%s jJessirnll .1 11.) give us any hint 
as to whether we can assume i t  to be leprosy. Its  Latin 
translation conveys the meaning o f  a mal ignant sore-elisease 
i n  general anel says nothing about the special nature of  this 
el i sease.  The elisease schechin i s mentioned seveml ·t imes 
in the Bible .  Thus, i n  Exoelus,  chapter 9, verses 8-1 1 i t  
i s  employeel for one of  the plagues of  Egypt . A fore
mentioned reports from the Mi elelle Ages have made it  cIear 
that scabies  can spreael anel be greatly feareel ,  anel j ust as 
the plague here mentioneel appeareel on cattle also, 'scabies 
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is  very preva lent among animaIs  and can be transmitteel 
to man from them. There was a time when it w as even 
bel ieved that scab ies cnlst osa was a form of  scabies trans
mitteel from wolves to mano Presumably this is not the 
.case. However, it i s  not un likely that scabies can be passed 
on to human beings by the horse . As a plague, scab ies can 
of course be natural l)': c lasseel with the plagues mentioneel 
in Exoelus, chapter 8, namely o f  frogs,  l ice ,  etc. In Deuter
onomy, chapter 28, are set forth the punishments that shall 
befall the elisobeelient anel among these is mentioneel schech in 
( verses 3 5  ane l  37) .  It  is interesting to note that i n  verse 
27, schech in i s  spoken of  in connection with itch, anel in 
verse 3 5  it is stateel that schech in shall appear on the knees 
anel legs. It may be interesting to mention in this connect ion 
that the knees are one of  the most preelilecteel places for 
sca bies cnlstosa. 

Schechin is mentioneel also in lI. K i ngs , chapter 20, 
verses 1 -7 as being Hezekiah's elisease .  Juelging from the . 
elescription, treatment anel the results thereof ,  we must 
presume that we are elealing with an abscess or furuncle. 
This fact neither elisproves nor exclueles that schechin is 
synonymous with scabies. It hél's alreaely been mentioneel 
that in scabies it is no rarity to encounter  abscesses anel 
s imilar affections causeel by seconelary infection, anel these 
two eliseases may, therefore, easily have been confouneleel at 
that time, as they surely have continueel to be. 

Schechüt is also mentioneel in Leviticus, chaptei- 1 3 ,  
verses 1 8 ,  1 9, 2 0  and 2 3 ,  but in such a manner that there 
must exist some cOlinection between that anel zaraath)  since 
schechin may elevelop into or change to zaraath. But in 
accorelance with the same chapter, verse 2, the same may be 
the Cél'se with scabies. Their similarity in changing 1:0 
zara,a th) makes it very likely that schechin and scabies have 
been one and the same elisease, if perhaps in some other 
form or elegree. It will be recalleel that malignant scabies 
is frequently encountereel in lepers anel that some writers 
have even drawn up the particular form lepra scabiosa . It 
will easily be understooel, therefore, that a patient with 
scabies crustosa but with o ut leprosy has been consieler,eel as 
a leper anel consequent1y been classified in literatur e  on 
lleprosy, as was probably the case with Job. In regarel to 
this assumption in connection with J o b ' s elisease ,  it shoulel 
be remarkeel that the entire Book of J o b  mostly conveys 
the impression thél't it constitutes a religious composition 
rather than an objective elescription of actual facts. Uneler 
such circumstances it i s  not whol ly  improbab l e  that the 
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conclusion in this  matter ,  i s  scarce, whol ly confused and 
some even completely uninteU igible. Besides ,  much of  i't 
points in quite other d i rect ions than toward l eprosy. Thus, 
if one attempts to fi nei conc1usive proofs in the Bibl e that 
leprosy has existed among the ancient Hebrews ,  one w i l l  
search i n  vain. 

In conclusion,  I will avai l  myself  of this opportun ity of 
thanking the Reverend Pastor HERMAN FR II S  LAADI NG,  
Bergen ,  Norway, for h is  valuable help and gu idance with 
regarel to the original  bibl ical  texts .  

LI TERA TUR E. 
BABES ; Di e Lepra. W i en 1 901 . N ot hnagels spec i e l 1 e  Pathologie  uncl 

The rap ie . - Bible, Norweg i an ancl Engl i'sh  translat i ons. ancl original .t exts .  -
BOEK.  C. 'Ii\!. : Om .d en spedalske Sygd om ( E l ephant ias i s G nec oru m) . N orsk 
iVr <>gaz in  f o r L:ege v i d e n skabe n .  4 B i n d .  1 842. - BOECK. W. o.g DAN I ELS I::N .  D. C. ; 
S'l m l i n g  av Iagttagelser over  H u clens Svgod om l11 e .  R ec u e i l  d 'Observat i o n s  Sllr l e s  
M alad i es d e  la Peau . 1 .  Livraison. Christ iania 1 8 5 5 .  - DAN IELSEN.  D. C. og 
BOECK. C. W. ; Om Speclalsk h ed .  Christ i ania  1 847. - DANI ELSSEN. D. C. og 
BOECK. C. W. ; Traité  d e  la Spedalskhed.  P aris 1 848. - EUUELL. B . ; La var.iole  
d ans l 'anc ien Testa m e n t s  et d a n s  l c  p a o y r u �  Ebers . N o r d i s k t M ed ici nsk t A r k i v .  
1 906. Avcl. l I .  H.  4. N o . 1 1 .  - EBBI::LL. B . ; A Cont r i but i on t o  t h e  ear l i est  H i story 
o f  Leprosy . I n ternational Journal of Leprosy.  1 93 5 .  Pg. 257.  - GESENIUS ; 
Hebraei s c h e s  HandwOrterbuch. - HEIBER G .  CH R I STEN : Om elen n o rske Speela l 
skhed . - Eyr. 3 B inel anel GERSONS u n d  JULIUS ; M aga z i n d e r  aushine l i schen 
Litterat ur e ler gesam m t c n  H e i l k u n d e .  Janu ar-Febru ar 1 827.  Pg. 1 5 1 - 1 58 .  -
H E N S LE R .  GAIlR . : Vom aben cl lan cl i schen A u ssatze i m M i t t c l a l t e r. nebst einem 
Beitrage zu r K e l1'll t n i s s  u n cl Geschichte (I e s  A ussat zes . Hambu rg 1 790. -

J I::'A N S ELME. E. : La Lepre.  P a r i s  1 934. - K I ES S .  O. ; Scabi es crustosa. Le i p z i g 1 928 . 
- KLI N G MÜLLER.  V J CTO R : D i e  Lepra.  Jaelassoh n ' s Hanelbuch d e r  Hau t u .  
G e s c h l echtskrankhe i t e n .  1 0. B c l .  2.  Tei l .  B erl in . 1 930. - L m .  H .  P .  : Lepra tuberosa 
iin e len Hanel f'lachen. clen Fusssoh l en unel  am beh aart en Te i l  d e Kop f es. -
D e rmato logische St u cl i en . 20. Bel .  1 9 10 .  - L I E . H. P . : Litt  om skabb og skabb 
behanel l i ng.  lV[ e d i c i n s k  R evu e . 39. a rg . B ergen. 1922. - M ÜNcH : D i e  Z araa t h cl er  
hebraischen B i bel .  Hamburg u .  Lei p z i g. 1 893. - P REUSS .  J . ; B i b l ischtalmuel i sche 
M e el i z i n .  B ert i n 1 9 1 1 .  - ROG E R S , LWNA R O  and MUTR.  E. : Lep rosy. Bristol anel 
Lonelon 1 925 .  - THTN.  G. : Lep rosy . London 1 89 1 .  

*Sternum Puncture in Leprosy - a 
Stud y of ' Fifty Cases 

J. LOWE ariel DHARMEND RA.  

Leprosy appears to be l argely an i nfection of  the reticulo 
enelothel ia l  e lements in  the  body. In  the  skin anel in  the 
nerves infection appears to be of  this  nature .  In " skin " 
l eprosy the endothel ia l  ce l ls  l in ing the blood vessds are 
frequently affecteel . The ret iculum of the lymphatic glanels  i s  
f requently affecteel .  Lesions of  the  iriternal organs are not 
uncommonly s·een anel i t  i s noticeable that the Küpffer cel ls  

*Reprinted from " Leprosy in  India ,"  October, 1937,  VoI . I X, N o .  4, 
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of the  l i ver  are  frequent ly  a ffected and  a l so  the  ret iculum cel l s  
o f  the spleen.  

That the cel l s  in leprous t i ssue are of  the nature of 
hist iocytes has been demonstrated by the inj eçt i on of an i l ine  
dye which i s  taken up by the cel l s .  S imi lar nndings have been 
made in rat l eprosy. 

An important part of  the reticulo-endothel ia l  system of 
the body i s  the bone marrow. Very few rderences are found 
in the l i teratur e  of  Ieprosy to affections of the bone marrow.  
According to Kl ingmul l er  the infection of  bone marrow was 
fi rst observed by Babes and later by other workers but the 
work on the subj ect i s  very meagre. Gass ( 1 936)  examined 
the bone marrow of  bones removed from cases of leprosy at 
operation anel founel l epra baci l l i  pr'esent a lmost i nvariably in 
cases of  cutaneous l eprosy. 

I t  appears poss ib le  that the bone marrow m ight be an 
important focus of Ieprous infect ion .  In  cases of cutaneous 
l eprosy the in fection is  a widespread one in  the various 
t issues anel organs of  the boely anel i t  is not i ceable that in  such 
cases,  improvement with el i sappearanoe of the baci l l i  f rom 
the skin i s  frequently fol loweel by rdapse. I t  i s  possible that 
there may be in the boely  foci of  persistent l atent in fection 
one of which m ight be the bone marrow anel that from thes'e 
foci baci l l i  are l iberateel causing re l apse .  In  cases of nerve 
leprosy the in fection i s  apparent I y  l ocal i z'ed in  certain t issues 
of  the body. C l in ica I  observation of  such cases of l eprosy 
with aIternating periods of  quiescence anel act iv i ty suggests 
that even i n  cases of nerve l eprosy there may be i n  the hoely 
some focus of infection from which bac i l l i  are l iberatecl 
f rom t ime to t ime .  Thi s  focus might possibly be the bone 
marrow. 

It therefore seemed elesi rable that more information 
shou l el be col l ecteel regarding the infect ion of bone marrow 
in l eprosy and in  the various types anel phases of  leprosy. 
Our fi rst attempts at investigation of  this matter were inaele 
at autopsy but autopsy material  is very l imiteel in this centre.  
N evertheless by trephin ing the t iba in  a few case,s, o f  leprosy 
at autospy we were aMe to elemonstrate that in fection of bone 
marrow i s  present and i s  surpris ingly heavy in  cases of 
cutaneous leprosy. We were unable to get cases of nerv1e 
l eprosy to study by this method, anel therefore we sought for 
means of examin ing" the bone marrow during l i fe .  

The  on ly method avai l abl e seems to be sternal punctur e 
which i s  being increasing-Iv used for a study of bone m arrow 
in connection with blood el i seases .  The sternal punctur e 
apparatus consl-sts of  a fine t rocar and cann u l a  rather l ike a 
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l umbar puncfure needle with a special adj ustable guard \vh i ch 
can be fixed . by means o f  the screw,  at the desi red di stance 
f rom the end . The cannula i s  made to fi t on to the ene l  of a 
reco rel syring-e . Thc m ethoc l  o f  obta i n i n g  s t e rn a l  punctu re 
mater ia l  i s  as fol lows : -

The s i te  for t h e puncture i-s the mi el e l l e  of the  sternal 
oppos i te the th i rc 1  intercostal space. The pat ient l ies on his 
back anel the sk in , subcutaneous t issue s  and per iosteum , at 
t h e  s i t e  of punct u re , are amestheÜsed with 2 per cent o 
novaca in sohit ion , and about 1 5  m inutes l ater the puncture i s  
m a d e .  The guar c 1  i s  fixed- be tween � and 1 cm . f r o m  t h e  point  
o f  the  needle ,  the d i stan ce vary i ng according to the th i ck ness  
o f  t h e  t i ssues cover ing t h e  sternu m .  The ne,e d le i s  d r i ven 
s t ra igh t e lown wi th  a rotating motion anel one can feel the 
out er bony plate of the 'sternum be ing p i erced . Wh;en the  
neeel l e  has p i e rced the st ernum its  further progress i s  pr'e
vented by the gll ard and it is founel that t h e  needl e  is fi rm ly 
fi xed in the bone .  If this is not so , i t i s probab l y because the 
point o f  the n eed l e  i s  not eleep enollgh and the guard is then 
moved ,s l ight l y fll rther u p  the needle and the neeel le i s  
i nserteel a l i tt le  farther . At th i s  point the t rocar i s  removed 
anel the syri nge is at tached to the need l e and by steaely 
suction about on e c llbic  cent i m etre _ o f  ste rna l fl u i d  is with
el rawn. The actlla l  pi erc ing o f  the sternum is not pai n f u l  
w i th proper amesthesia but a l it t l e pain i s  fe l t when the  
Au i d i s ' w ithdrawn . 

M-a te'ria. /s CX01IÚ1 I ed .  
Sternal  puncture m aterial w a s  taken by th is methoel f rom 

50 pat ients . They were classifi,ed as fol lows : 32 cases of  
cutaneous leprosy and 18  cases of  nerve l eprosy. S ince the 
n n d i mr  of a few bac i l l i jn the 's ternal puncture materia l might 
possibly be elue to the puncture being maele th rough l eprous 
skin ,  sl it smears were made from the skin at the  s i  te of the 
puncture anel examined in the ord inary way. 

EXa1nin a tions made. 
The stemal punctur e fluids wer,e t reated as fol lows : -

( 1 )  A thick 'smear was maele on a sEde , d ried,  dehcem oglo
binised with 3 per cent .  acetic acid and st a i ned for 
acid-fast bacil l i .  . 

( 2) - The . remaining fluid was treated as fol lows : It was 
pl aced i n  a steri le tube containing about 0 .5  C . C .  of  
3 per cent .  sodium citrate 'solution . This was 
centrifuged. The supernatant fl ui e l  was removed 
from the cel l s  and about 4 C . C .  of 3 pe r cent . acetic 
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acid was added. After thorough mixing, the tube 
was again centrifuged, the supernatant fiuid being 
r.emoved and smears made from the deposito 

Of 32 cases of cutaneous leprosy, bacilli were found in 
the ·sternal fiuid in 16. Of the 16 cutaneous cases, bacilli 
were present in the skin of various parts of the body and in 
the skin covering the sternum of 15, but in most of the cases 
the number of bacilli found in the sternal fiuid was sufficiently 

. great to. make it unlikely that the positive findings were 
attributable entirely to the needle being inflected by pássing 

, 

through leprous skin. We interpret these findings as 
indicating that the bone marrow of the snernum 'showed 
bacilli in app.roximately 50 per cento of C cases examined. 
On the other hand in 18 cases of nerve leprosy, bacilli were 
found in the bone marrow in only one case. This case, 
however, is striking, the number of bacilli found in the -bone 
marrow being considerable whereas no bacilli had been found 
in the skin of the body. 

Discussion. 

These findings show that when bacilli are present in the 
skin they are often but perhaps not always' present in the 
bone marrow. The failure to demonstrate bacilli by a single .. 
puncture of one bone does not rule out the possibility of 
infection of the bone marrow in other sites. In our 
experience bacilli are present in the bone marrow in' most 
cases of severe cutarieous leprosy and it would be interesting 
to find out whether, in cases in which the infection dies out 
from the skin, the infection still persists in the bone marrow. 
If so, this may help to explain many cases of relapse. The 
same remark applies in a modified degree to cases of nerve. 
leprosy. The finding of bacilli in the bone marrow in one of 
18 cases cases of leprosy by a single puncture of one bone 
suggests that a more thorough investigation might demon
strate the presenoe of bacilli in the bone marrow of a larger 
number of cases of nerve leprosy. We publish this note 
lare'elv with a view to stimulating others, who may have 
facilities for the work, to inake a cIoser study of the bone 
marrow in leprosv than we have been able to do. A careful 
studv .. of material taken from post-mortem cases of'leprosy 
of various types might give interesting results. 
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· Study of a Benign Form of Leprosy 
Localised in the F eet 

RAMI RO GALVEZ A.  

In the Leper Hospital of  " La Piedad " in the capital 
city of  Guatemala the author had the opportunity of making 
a detailed investigation of  fourteen cases of a special kind 
o f  neural leprosy of a very bcnign type, whose l es ions were 
very . definit:e ly r,estricted in thei r local i sation in  the feet, 
with no signs of the di sease in any other part of  the body . . . 

Sympton;JOJto logy. 
, The his tory i s  given: of the beginnings of the di'sease as 

r:elated by the patients, who tell of  neuralgia and l ightning 
pains in  the feet, cramp of the toes, with a later sensation of 
heaviness of the feet, formication and numbness of th:e toes . · 
These sensations were attributed by the patients to al l  kinds 
of  simple natural causes and th:ey attached no importance to 
them. Later, however, they noted certain changes in the toe 
nai l s ,  which became dry and bri tt l e ,  and final ly  dropped off 
or disappeared, In others the nails remained, becoming 
deformed and diminished in size, until  they disappear:ed. 
Sometimes the i nterdigital spaces disappeared , the toes 
becoming fus,ed together into a solid mass . Sometimes the 
toes assumed the deformity of " hammer toe " during the 
process of absorption. Sometimes blisters formed with open 
sores and ulcers. No pain was 'ev:er felt, the toes appearing 
to be without sensation, Other patients told of  changes in 
the skin of the feet ,  which became dry and hard, thickened 
and furrowed. 

Development of  the disease i,s very slow, but it progresses 
continuously until a very definite point of  1 imitation is 
reached . The histories recorded periods of 10 to 20 years .  
The social status and mentality of the patients did not incl ine 
them to take much notice of the very slow proces'S of the 
muti1ation of th:eir  feet ,  which was more or less painless, 
unless abscesses or infected ulcers caused inconvenience. 

Apart from the mechanical inconvenience of th:e 10ss of 
tne toes and it's effect on their equilibrium and walk, the 
patients remained quite fit for work, and all th:ei r  vital 
organs functioned normally. When there were open sores 

*Translated. and abstracted by Dr. J.  w. Lind say from a paper  read at the  
4th Central American MedicaI Congress, October, 1 936. 
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and ! secon c lary i n Íec t i o n s  the general  health woul c l  be som e
what a ffectecl as i n  any other d i sease .  There was  n e v e r ,  
h o w e v e r ,  any g.ene ral reaction s u c h  a's i s  obse r ved i n  other  
forms o f  Ieprosy f rom the toxae m i a  produced by the baci l l us 
of  Hansen.  Nre i ther  was there obse rvec l  any signs o f  that 
cond it ion of  apathy and asthen i a  50 ge nera l ly  seen i n  other 
form s ,  i n  which there is a more or  less  general  i n fection . 

Al I the patients obse rvecl were adults o r  o ld  peopIe ,  
a l though thei r calculations showed th at the d i sease may 
have begun any t ime in chi ldhood , youth or  adult age. 1VIe n 
and women 'suffer i n  equal proportions.  Matters of  h abits  
o r  hygiene did not app-ear to be o f  any consequence.  The 
wea r i ng or not o f  footgear a l so did not appear to have any 
connection w i th the el i sease .  Occupation had no i n fluence ,  
as fie ld  I abourers and outs ide workers su ffe red the same as 
i n s i d e  workef's and women.  There  was noth i n g  to indicate 
that heredity or cohabitation had any i n fl uence.  The diseaS'e 
i s  not endemic in any special  area,  and the patients came from 
dist inct zones of the country anel quote d iffe rent alt itudes anel 
c l imates .  

Clill ica l picture of pat'ien ts. 
( a) Subj ective s igns were, as al ready indicated, neuralgic 

pains,  cramps,  cont ractio n s ,  heaviness o f  toes, formi cation 
and n umbness of toes,  cl i m i nution and later d i sappearance of  
both superficial  anel d eep sens ibi l i ty to pai n ,  heat  and col d ,  
although sensibi l i ty  t o  touch remained . 

( b) Obj ective s igns .  The patients general ly came for 
examination only after the disease was wel l  advance d .  
There w e r e  noted the changes i n  t h e  t o e  n a i l s  which were 
striated , dry, britt Ie ,  fl attened or curved and deformed : 
sometimes th e nai l s  w e r,e found at rophi ed unt i l  only 's l i ght  
traces o f  them were left  adhe r i ng to the skin . Such 
deform it ies  as hammer toe were observed with the parrot
foot- l ike varus turning i n  of  the feet ,  changes in the 
movements  o f  abductio n ,  adduction,  exten sion and flexion o 
according as the les ions had affectecl the exte rnaI o r  i n ternaI  
plantar nerves . 

The i nterdigital  spaces had d isappea red and the toes 
remained fused together in a sol i d  mass. The muti lat io� o f  
t h e  t o e s  was w ithout any break i n  the cont i nuity o f  t h e  skin , 
and was due to a process of combined retraction and 
absorption of the integument and rare faction of  the bones ,  
the d i staI  phalanges becoming cone-shaped stumps , gradua l l y  
d isappearing up to t h e  metatarso-phalangeal j o i nts ,  at which 
poi n t  the absorption process al ways definitely stopped.  The 
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vestiges of the toes remained in  some . as simple buttons of 
skin ,  while in  others the absorption was so complete that the 
stumps remained as cl ean cut as after -a surgical operation . 
The pate l lar and achi l l es  reflexes remained normal or sl ight1y 
diminished, but ankle clonus could not be e l icited . Sensibi l ity 
to pain both superficial  and deep was abol ished a's wel l  -as to 
heat and cold ,  a lthough sensibi l ity for touch remained . 
These s igns were found exclusively in the feet and in  a few 
cas'es up to the lower third of the legs The walk of the 
pat ients was pecul iar ,  being -s low and mincing, not from 
any central or spinal lesion , but from the purely mechanical 
effect of the weight of the feet in  the hyperplasia forms ; 
and from the want of support and flexion of the anterior 
segment of  the foot in  the cases of mult i lated toes the 
patients sometimes looked as if they were walking on sti l ts or 
on their heel s .  Sometimes dist inct schlerodermia  of the foot 
was found with dryness of the skin ( anhydros is ) . There were 
also hyperplastic changes in  the skin wit'h keloid-like scar 
formation. 

Achromi-a patches were seen, smooth and anaesthetic ,  
sometimes hyperchromia  too, and one case of  melanotic 
pigmentation . There were found pemphigoid l esions which 
beca me  vesiculo-pustular, ending in  ulcers of  d ifferent 
aspects, which were -s luggish and remained localised ; some
times typical neurotrophic les ions were found, as perforating 
plantar ulcers, infected and suppurating . . 

Al l  the lesions had a markedly selective tendency,  which 
is their special characteristic ;  they were definitely and 
·exclusively confined to the feet, w ith the skin of the lower 
thirds of  the legs in  a condition of elephantiasis .  The lesions 
were -a lways symmetrical in sit ion and simultaneous in 
their occurrence. No analogoll's l esions were found in any 
other part o f  the body, skin ,  mucosa or nerves, and no 
mutilations of  the hands or facial paralyses were found .  The 
periphera:l c irculation was not affected in  any way except 
where the fibrous 'sclerosis of the tissues wi th the formation 
of keloid and furrows had impeded the ci rculation. 

Classificat 'Ío n of the clin icaI var'iet'Íes o bserved. 
( a) The dry variety with no open les ions,  but with 

mutilation of  the toes by absorption. ( Figs. 4, 6. ) 
( b) The hyperplastic variety in  which the skin anel bones 

of the feet assumed enormous proportions, a's in  acromegaly, 
but without the co-existence of  deformities in  the hands, 
thorax, craneum , :face , etc .  In  one such case there were some 
nodules on the enlarged foot, but no nodules in  any other  part 
of the body. ( Figs .  1 ,  2 ,  3 . )  

po
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( c) The mixed variety with dry muti lation of  the toes ,  
sometimes wi th  open sDres, atoni c  discharging ulcers ,  some
t imes even perforating ulcers .  ( Fig. 5 . )  

( d) The complex type w ith dry mut i l ation o f  the toes, 
extensive ulceration of the side of the foot and heel and 
very pronounced me lanot ic  pigmentation . ( Fig. 7 . ) 

C omp lementary Examinations. 
The urine was found normal in  a l l  cases ; in  three cases 

centrifugaI examination revealed the presence of  the Hansen 
baci l lus in the sediment fixed by heat and stained with Zieh l -
Nielsen. . 

N othing special was noted in the blood . 
The serum reactions, Bordet, Wasserman and Kahn , were 

negative ; the M,enniche test was posit ive in three cases .  
Rubino's reaction of sedimentation was posit ive .  

Nasal mucous examined repeatedly with or without iodine 
of potassiun, were always negative for Hansen's baci l lus .  

Smears from open lesi011's showed the baci l lus  in two 
cases. 

M,aterial  from scrapings of skin of affected parts and 
from patches of achroma and anaesthetic patches, ais well as 
from gland puncture, gave negative results .  

Histopathology. 
A nodule from a hyperplasia case was excised and 

examined anatomo-pathologically. I t  was found to present 
al I  the characterist ics of classical lepromes .  S imilar  
examinations were made of pieces of t issue from the 
affected feet . This was considered to be the best method of 
diagnosis of such cl inicaI cases of neural leprosy, as i t  did 
not yield positive restt1ts in  the s-earch for Hansen's baci l lus .  

Radiograms demonstrated a series of  processes taking 
place in the skeleton of feet, deformation, rarefaction, pro
l iferation and absorption of bone. 

In  the dry form with mutilation from absorption of the 
toes, di-sturbance of sensation and sclerodermia, and 
administration of chaulmoogra derivatives produced a 
certain degree of improvement in the return of sensibi l ity to 
pain, heat and colei ,  the disappearance of formication, and 
the feel ing of heaviness of the feet ,  while the skin of the 
feet became almost quite normal again.  

The most marked anel most surprising effect'S , however ,  
were seen in the tr,eatment o f  mixed cases . In two cases in 
which the d i scharge from the local  les ion was pos i t ive for 
Hansen',s bacil lus ,  the treatment produced complete steri l ity 
from baci l l i ,  and complete and firm cicatrisation of  the open 
lesions and even of a perforating ulcero 
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P lates illustrating the cases. 

Fig.  1 .  Compl e t e  m u t i l a t i on of last  four t oes of bo th feet ; 
cu taneous hype rplas i a  o f  feet and lower t h i rd Df legs , ve ry d is t i nct 
e lephan t i as i s . 

F ig. 2. Enormous i n c rease in s i z e D f  both fee t ; h yperpl a s i s  o f  
skin ; change o f  nails .  

Fig. 3 .  En o rmou s i nc rease i n  s ize Df feet ; hypeqilasi a of skin ; 
noelul es D f  ski n ; achro m i c  anaesth e t i c  pa tches on b ig toe D f  right foot ; 
change i n  n a i l s ; f o u r  " hammer toes . " 

F ig . 4. M u t i la t i on o f  toes o f  bo th fee t ,  w h ich rema i n  as m e r e  
bu ttons o f  ski n .  Ach rom i c zones correspond to u l ce ra ted lesions healed 
after  treatmen t ; t h e  patche s are anaesthetic . 

Fig. 5 .  De form i ty and muti l a t i o n  D f  toes ; ch anges in nai l s ; 
achromic anaesthetic zones corresponel ing to u lcers c icatr i seel a f t e r  
treatmen t ; parrot-foot eleformity.  

Fig. 6.  M u t i l at ion o f  ali  thé toes of both feet ; t races o f  nails l e f t ; 
exfol iat ive cu tan eous les ions ; both feet .red uced to d e formed s tumps . 

Fig. 7. M u t i l at ion o f  toes o f  l e f t  foot ; rema i n as s i mpl e buttons 
o f  s k i n .  Extens ive  ul ceration o f  ou ter s i ele D f  f o o t  a s  far as the heel , 
w i t h  marked melanotic pi gmentat i on . 

Fig. 8. Radiogram showing ra re faction anel elecalcification D f  
bone, alterations i n  j oints  a n d  absorption D f  pha langes : th i ckening o f  
m etatarsal s .  
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*Leper Hospital, Makogai 
c. J. AUSTIN. 
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In  view of  the fact that the . twenty-fi fth anniversary of 
the Hospital  occurred during the year, a short review of  the 
history and progress of  the inst i tution from its  inauguration 
in  1 9 1 1 may be appreciated as an introducton to the actual 
report. 

The i s land of Makogai-about two and a half m i l es l ong 
and one and a half in  width-was purchased by the Govern
ment of Fij i in  1 909 for the specific  purpose of segregating 
tases of  leprosy. The l atter pol icy had al ready been carried 
out on a smal l  scale on the i s land of Mbengga, but with the 
proposed introduction of compulsion,  an is land not otherw i!s e 
inhabited became necessary, and Makogai ,  hitherto a coco
nut plantation,  was sel ected for the pl1 rpose . 

Forty patients were transferred from Mbengga to 
Makogai in November and December of 1 9 1 1 ,  bl1 i l dings " 
having been erected , a doctor and two Sisters of  the Order 
of  Mary appointed,  and 'a native staff for farm work 
collected . It i s  noteworthy that th i rty-'six of this number had 
been voluntary admissions to Mbengga , the four others 
having been t ransferred from the gaol or  lunat ic  asylum . Of 

\ these original admissions,  three sl1rvived' to 1 934, and the 
final 'survivor-who had been a patient at Mbengga for some 
years before h is  transfer -died in 1 936 . . 

Numbers increased rapidly in  1 9 1 2  to 1 54, and th.en more 
gradual1y to 300 in  1 9 1 7, remaining around that figure for 
the next ten years. From 1 927 onwards the Hospital began 
to merit its present t i t le of " Central Leper Hospital , " for a 
scheme was started by which patients were sent to M akog"a i 
from New Zealand and its dependencies-the Cook and Nine 
Is lands ,  and Western Samoa-as wel l  as from Tonga . A 
" peak year " was reached in  1 93 5 ,  when the Gilbert and 
Ell ice I slands Colony entered the scheme ,  and the total 
of  patient's at the 'end of the year numbered 5 75 .  

Over two thousand patients have been admitted during 
the quarter century, but a numher of  Indians,  particularly 
during the early years, were admitted only for short periods 
of  t reatment prior to repatriation .  Vol untary repatriation 
i s  sti l l  permitted by an arrangement with the Government of 
India, provided the latter can trace relati ves wi l l ing to assist ,  
but the number of appl icant's i s  now very smal! .  

It  was not unti l  the year 1 9 1 8  that an amendment to the 

*Abstracted with permission f r o m  t b e  Annual  MedicaI anel Healtb Report. 
Fij i, for 1936. 
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Leper Ordinance was  passed al lowing the  conditional d is 
charge of patients certified by a MedicaI Board as having 
been free from activity for 'a min im um period of two years . 
S uch pat ients were to report themseIves every three months 
to the M edicaI Offi cer of  the i r di'strict ,  w i thout whose per
mission they were not a l lowed to change their dom ic i le .  
Three hundred ,md sixty-three pátients benefited by thi s 
c lause,  of whom s ixty-two have l ater  returned ' to M akogai . 
The maj ority of the latter,  however , have been re-admitted 
for t rophic lesions due to previous nerve damage, and cannot , 
therefore , be regarded as relapses . 

The island i s  arbitrari ly d i vided into a pat i ents ' a rea anel 
a " c1ean " area tambu to patients .  No i rr i tant  bounda ry 
fence i s  requi red and the recogn ised boundary l ine i s  loyal ly 
observed by the pat ients .  The clean area i ncludes the houses 
for the staff anel farm labour ,  anel the dai ry, bakery, anel soap 
factory ;  the patients'  area inclueles the Hosp ital i tse l f ,  anel 
fi ve outlying v i ll ages for able-bodieel men,  el istr ibuted 
accoreling to race.  Ample space �s set aside for gardens , &c.  
Coconuts, breaelfruit  anel citru s fruits abound,  anel the 
patients cultivate bananas, cassava , yams 'anel taro,  anel to a 
l ess  extent ,  European vegetables . 

The main water 'supply elepends on a elam constructeel 
in  ,a gorge wel l  above the Hospital leveI , which i s  sai el to hold 
about 900,000 ga l 1ons . Sufficient  pressure is  thus obtained 
for the supply of the vi l lages as well  as the h igher bui ldings 
i n  Hospital .  

A thr ,ee-mile motorable road connects the two end s  of the 
isl anel and i n  addition to its use by the staff, al lows the dai ly 
transport of rríilk,  bread , &c . ,  from the clean area to the 
Hospital . Communication with Levuka-about 1 7 miles ,  or  
Suva-about 60 miles ,  i s  by an auxi l iary cutter ,  whi ch. bri ngs 
weekly mail s ,  stores , etc .  

TA BLE L-STAT I ST I C S  F O R  TH E Y E A R  1 936, CENTRAL LEPER 

.,; ci 
H O S P I TAL, MAKONGAL 

. . . 

g � .� d � 5 ui ui � 
., U d � ci S <li w . ;:: ..... ..... g 1:: 
8' � . � � :B � j E o .� � � @ � 
� �  � � .5  çG u ül � z d � L? t-<  

M M F M F M F M F M F M M F M M F M F M F M F  
1 / 1 /36 3 7 2 9 1 38 43 4 1 45 45 29 22 9 1 2  6 1 1 3 27 26 7 9 30 1 5 575 
Admis-
s ions . . .  1 . . .  10  5 3 3 30 7 . . . . . .  1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  60 

Death s . . .  1 . . .  1 3  4 5 . . .  12 5 2 , . .  1 2 1 . .  , . " " .  2 1 " . ' "  5 . . .  54 
Con d i t ional 
Di scharges . . . 4 " . 2 . . . 13 . . . . . . . . . . . . . . .  " . .  " " .  " ,  ' "  " .  1 " . .  " " .  20 
R epatr iat ions  " . . . . . . . . . .  6 . . . . " " . . . . . . . . . . . . . . . . . . .  " . . . . . . .  " . . . .  ' "  6 
:n. 12,36 3 7 2 84 39 39 7 144 47 27 22 9 . 1 0 5 1 3 25 25 6 9 25 1 5 555 
��----------------��-------� ---- ----- -
Total 3 9 123 46 191 49 9 15 4 50 15 40 555 
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The above and the fol lowing table�  indicate that Indian s 
con t inue to present the m ai n . probl em i n  Fij i .  Of the s ixty 
admi'ssions,  thi rty-se ven were I ndians and only fi fteen 
Fij ians .  

Table  lI, showing the new pat ients classi fied according to 
nativ i ty and type o f  leprosy,  i s  fa i rl y  satis factory as showing 
twenty-five o f  the sixty adnüssion s in the comparatively non
i n fective neural stages,  and the com pl ete absence of  advanced 
cutaneous cases . Litt le  d ifference i s  to be noted between the 
Fij ians and Indians as regards type and 'stage of  the di sease,  
proportions being 40.0  per cento  and 43 . 2  per cen t .  neural 
respectively.  This question of  the stage of  disease is ,  of 
coupse ,  o f  vital  importance with reference to · prognosi s ,  
neural  cases being on t h e  whole much more am enabl e to 
t reatment than cutaneous cases .  

TABLE I I .-A D M I S S I O N S ,  1 936. 

---- - -

N - I  N -2 N -3 C - I  C-2 C-3 Total 
Half- aste 1 1 

Fij ian . . .  I 4 9 1 5  
lndian . . . 2 1 4  1 20 37 

Solo111on 15 .  2 1 2 1 6 

Chinese  . . .  I 

5 1 9 3 32 60 
._----

For the purpose of survey, the reco rds of 6 1 6  patients 
who had been six months or more during the year at 
M akogai have been i n vestigâted.  These 6 1 6  patients are 
classified in .Table III to show the relation o f  pati ents 
according to nativity and type of disease, the sex'es being 
dist inguished throughout.  I t  may be noted as between 
Fij ians and I ndians that 44.2  per cent. of  the 1 38 Fij ians are 
nelJ.ral , and only 32 .2  per cent .  of the 220 I n dians .  On the 
other hand,  20. 3  per cent.  of  the Fij ians are advanc'ed 
cutaneous cases but only 3 . 1 per c�nt. ' o f  the lndians ha v·e 
reached that stage. This anomaly has been pointed oüt in 
pi-evious reports ,  namely, that although the l ndian appears 
to reach the moderately advanced stage o f  leprosy m ore 
read i l y  than the Fij ian,  he comparatively rarely pa sses into 
the ful ly advanced stage. The >t:ypical  " leóntiasis " of 
advanced cutaneous leprosy i s  much less  common i n  the 
l n dian than i n  the Fij i an sufferer.  
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TA BLE 1lI .-R A CE l N  R ELATION TO T Y P E  OF LEP R OSY. 

N - l  
M F 

Europcan 
Hal f-Cast e 
Fij i a n  . . .  1 0  6 
I n d i an . . .  16  
Solomon I slanders 
Rotuman . . . . . . 
Cook I s landers  . . .  
G i lbert Is landers  
Sam oan . . .  
Chinese . . .  
Tongan 
N i u e  I s landers  
M aori 

Total  

Treatment. 

9 
4 
4 
5 

48 

5 
2 

11 
7 
3 

. . .  
1 

35 

83 

N -2 
M F 

22 1 8  
29 1 6  

8 3 
1 3  9 
7 4 
3 3 
2 I 
1 
1 

86 54 

1 40 

N-3 
M 

1 

4 
3 
2 

. .  . 
1 

. . .  
1 

1 4 

" 

1 
2 

. . .  
) 

. . .  
1 

5 

1 9  

C - I  C-2 C-3 Total  
M F M F M F M F 

2 3 3 
6 1 6 1 7 

1 2  2 28 7 22 6 98 40 1 38 
28 3 87 24 6 1 169 5 1  220 

5 1 1 6  1 5 45 7 52 
10 2 2 29 22 51 

4 2 9 10 2 1 27 25 52 
3 1 1 3  4 5 4 30 1 5 45 
2 6 4 2 1 1 2  6 1 8  

6 3 . . .  10 10 
3 4 3 1 7 8 1 5  
2 1 1 3 4 

1 1 
- - -

55 1 4  1 88 56 47 i4 438 1 78 
-- -- -- ---

69 244 61 616 616 

There i's no question that general hygienic measures are 
of at least equal value with specific drugs in the treatment 
of  leprosy. Nourishing food, fresh air, 'exercise and freedom 
from worry and boredom are vital ly important factors .  
Patients at M akogai are encouragecl to undertake open air 
work in  their gardens, which are in  themselves valuable 
sources of additional food for them, their surplus being 
bought for Hospital needs. Public  work on buildings and 
roads i s  open to the able-bodied, while prizes are offered 
from time to t ime for cricket, tennis, canoe racing and other 
sports. For the further prevention of ennui and brooding, 
there are evening cinema !shows, concerts by their own band, 
as well as the provision of  picture papers ,  &c. 

From the point o view of specific therapy, iodised 
chaulmoogra oi l  as described in previous reports, retains its 
popularity over other drugs. According to patients' accounts 
the inj ection i!s less painful than the previously used iodised 
ethyl esters of  the oi I ,  and although i t. i s  a much thicker 
product , abscess production i s  comparatively rare in  view 
of the large number of injections given. The majority of 
patients further continue to take plain chaulmoogra by 
mouth, so that the specific  effect of the injection i s  difficult 
to assess .  Details of  treatment are shown in Table IV. 

For the nerve pain accompanying acute reaction in  neural 
cases, inj ection of  the ethyl esters of ndilo ( calophyll�tm 
inophyllum) is sti l l  popular, as witness the near1y 300 injec
tions voluntarily called for during the y,ear. The oi l  has 
also been much in demand as an embrocation for painful 
part's . 
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The local injection of individual nodules by methylene 
blue has been continued and i s  of undoubted benefit in most 
cases .  Very l ittle general ef-fect i s  observed howeve r ,  and 
ordinary infiltrations and patches apparently fail to react .  

Res11dts of Treatment. 
Having compared the relative proportions of the various 

stages of leprosy among Fij ians and Indians-the only 
classes with sufficient numbers to j ustify comparison-it wil l  
be of interest to inquire if they fulfil  the general rule as to 
prognosis given above. . Reference to Table V will show 
that the Fij ian figures give 5 .0 per cent . ,  18. 1 per cent . ,  
and 22.4 per cent o f  arrested (=freedom from activity for 
two years or more ) ,  quiescent (=freedom from activity for 
six months or more) , and improved -cases, respectively, as 
against Indian percentages of 7.2 ,  2 1 . 3 ,  and 39.0. If the 
total of improved cases in each class be taken , the Indian 
figures show 67. 7 per cent o as contrasted with only 45 .8 per 
cento for the Fij ian. This discrepancy can be readily 
explained by the relatively large proportion of advanced 
cutaneous cases among the Fij ians, the progress of whose 
disease can at the best be only retarded by any method of 
treatment so far in use. 

TABLE V.-RACE RELATED TO PROGR E S S o  

""O 

M 
European 
Half-Caste 
Fii ian . . . 6 
I ndian . . .  14 
Solomon . . .  2 
Rotuman 
Cook 
I slanders 
Gilbert 
I slanders 
Samoan . . . . . .  
Chinese 
Tongan 
Niue 
I slanders 
Maori 

0 ' 0  ' "  
. . . 1 

23 

Total . . . 

!! '" OI) ... ... 
-< 

28 

F 

1 
2 

1 

1 

5 

» ..., 'O ... <: OI) '" OI) > <: u <li o . g  OI) ... 
'S  o- � 8 Uí OI ...... 

M F M F M F 
2 1 

1 1 1 3 
15  1 0  22 9 32 14 
33 14 64 22 34 7 
15  2 13 5 7 . . .  
1 1  16 5 3 8 1 
7 1 0  1 1  6 6 6 

3 8 8 16 4 
5 4 3 
1 7 
3 4 3 

1 1 2 
1 

83 57 135 58 123 38 
-- --

140 193 161 

OI) <li ... ""O o OI) 
� i5 

M • F M F 

1 . . .  
10 2 1 3 4 
6 1 1 2  5 
3 5 
3 2 2 

2 

5 
1 2 2 
1 . . . 1 

1 

25 9 43 1 1  
-- --

34 54 

""O OI) ..., '" . i:  ..... '" o-OI) 
p:: 

M 

6 

Totais 

F M 
3 
6 

98 
. . .  169 

45 
29 
27 

30 
1 2  
10 
7 

1 
1 

F 
3 

1 7 
40 138 
5 1  220 
7 52 

22 5 1  
25 52 
15  45 
6 18 

10  
8 15 
3 4 

1 
- - - - -

6 . . .  438 1 78 6 1 6  
-- -- -

6 616 

Table VI, showing progress in  relation to stage of the 
disease confirms the statement that . neural cases ·are l ikely 
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to show better results than cutaneous cases.  Thus, of 
twenty-eight arrested cases, twenty-one or  75 per cent .  are 
neural in type, anel o f  one hune l reel anel forty quiescent 
cases,  one hunel r'ed and three,  ( 73 . 5  per cent . )  are neur a l .  
The Improvement column shows, however,  a l a rge proport ion 
o f  cutaneous cases , so that it is  evielent that while cutaneous 
cases can be improved by moderli treatment , comparat ively 
few improve to the extent o f  " cure . " 

TA B LJ:<:  V I .---TY P E  O F  L E P R O S Y  R EL A T E D  TO PROGRESS,  

Arrested Q u i escen t l m- Stat ion- Worsc Di ecl Repatr i -
provee! ary alee! Total 

N eural  1 6 4S l S  1 1  3 3 . , .  83 
Neu ral 2 1 2  54 38 20 4 10 2 140 
Neural  3 3 4 3 3 6 19  
Cu t aneous 1 2 22 1 9  1 7 7 2 , . ,  69 
Cutaneous 2 S 1 5  1 1 1  73 1 S  2 1  4 244 
Cutan eous 3 7 37 5 1 2  6 1  

Total 28 140 1 93 161 34 54 6 616 

The possibi l ity of  sex influencing the incidence and 
prognosis of  leprosy hws often been debated. As regards 
incidence our figures show once again a preponderance of 
males i n  the ratio of 438 to 1 78 females ,  or  7 1 . 1  per cent .  
O f  the males 33.8 per cent . ,  and o f  the females 52.8 per 
cent.  are neural i n  type , so that, other things being equal , 
somewhat better results m ight be ,expected among women .  
We find,  however ( Table V)  that 082 . 1 per cent. o f  the 
anested, 59.2  per cento  of the quiescent , and 69.9 per cent o 
o f  the improved cases are male ,  while  only 3 3 . 2  per cent o 
o f  the total of Improved cases are female.  This must be 
in  part at l east the result  of  the more sedentary occupat ions 
and general ly  restr icted l ife  of the femal e patients,  for the 
smaller  i ncidence among women negat ives the possibi l i ty of 
a lesser resistance to leprosy i n  the i r  sex, w ithout the further 
assumption that they are less  exposed to infection . 

Deaths during 1 936 numbered fi fty-fou r , a larger number 
than for many years .  It i!s however, inevitable in  an 
insti tution such as M akogai that . the death-rate should be 
fair1y high ,  for the healthier  type of patient is being· steadily 
discharged and there must remain an accumulation of 
advanced and maimed cases . Forty-on e . of , the deaths 
occurrecl i n  cutaneous or aclvancecl néubil patierits. 

Thi rty-four of these deaths may -be fai rly att ributed to 
l eprosy ; eight to tuberculosis ; ' nine to disease of the 
circulatory system ; two to disease o f the nervous system ; 
one to cli'Sease of  the respi ratory system . Thi's shows a 
much high.e r  proport ion than usual of deaths due to leprosy 
itsel f '  to  those due t o  tuberculosis .  
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*A Proposed Revision of the Memorial 
Conference Classfication of Leprosy 

H .  W.  WADE. 

After discussing the various amendments to the Leonard 
Wood Memorial Conference classi fi cation o f  leprosy put 
forward by different w riters,  Dr. Wade sugg'ests the 
fol lowi.ng definit ion of  terms and classification : -

DEFINIT IONS . 
I n the present connection it is necessary to mod i fy or 

extencl certain of  the definit ions of t he Memorial  Con ference 
c lassification in the l ight  of present knowledge, and seems 
desi rable  to add certain others for the sake of completeness.  
Th'e most important of the proposed modifications are the 
precision of  " leproma " and the reduction of " l eprot ic " 
to i ts general sense.  " Macule " i s  retained i n  its  special 
sense, which leprosy workers will  undoubtedly continue to 
give it  in  spite of the protests of  dermatologists .  The most 
important added definition i s  " lepride ,"  which was unfor
tunately ove rlooked by the conference.  

Leproma. This term appl ies excl usi vely to the  l es ions of various 
orgal1S that are characteristic o f  the cutaneous type o f  l eprosy. The 
condition is  a gran lllomatolls one i n  whicK reaction on the part o f  th e 
invaded t issues is min ima! . The essential h i s tologi cal  f·e ature i s  an 
accumulation o f  " lepra cells , " which may show l i ttle differentiation 
f rom thei r original form ( th e  macrophage) , o r  may contain globi , or 
may ha V'e undergone m ul t ipl e  vacuolation to produce the so.-called 
Vi rchow cells , o ften mult inucleate.  These cells conta i n  lepros'y 'bacifli in 
considerable and o f ten great nu mbers , th ough they also occur i n  other 
cell s .  Lepromatous lesions in  the skin may be 5 0  sl igh t  as to be imper
ceptible, ranging up to marked, exten s i v e  i nfi l t rat ions or conspicuous 
nodular masses . As a rule they are mqre i l l -defin ed and d i ffusely out
l ined 'than the leprides , and they do not exhib i t  the same tendency to 
radial extension or the same changes o f  col or or sensation . 

Lepride. This term i s  applied to the discrete macular les ions o f  the 
skin that a re characteristic o f neural l eprosy. The leprides vary greally 
in appearance,  s ize , and as regards elevation ; they may be Aat ,  or even 
depressed ( th rough atrophy) , or  markedly th ickened ; th ey may be 
smooth-surfaced or very i r regular ("granular ,"  " pebbled " or micro" 
papulate) ; they tend to enl arge rad ial ly and to merge with adj acent ones,  
and to undergo central resolut ion.  Dimin ution o f  sensory perception,  
partial o r  complete , i s  a typical feature,  thollgh its deve lopment may 
be delayed . The definitely infiltrated leprides,  at least, are granu
lomatous , the essential  feature being the nonspec i fic " tube rculoid " 
change , with which there usually i s  banal chronic  inA ammatory infil., 
tration o f  variable degree . Associated cutan eous nerves may be 

*A bstracted from the  Aim erican Jou rnal o f'  Trop i cal Medicine,  November, 
1937. 
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s imi larly affecteel anel may unelergo necrosis or even col el -abscess 
forma t ion . These lesions res ult from the react ion o f  the tissue to the 
presence o f  the leprosy bacil lus,  but ordinarily baci l l i  are not found in  
smears, and only  in  very smalJ numbers in s·ect ions .  In occasionaI 
cases, however, especially elllring o r  a f ter a reaction conel i t ion,  bacil l i  
can be founel i n  smears and they may be nllmerous.  

Lepro matous. This term signifies o f  the nature or  possessing the 
qualit ies o f  the leproma. . 

Leprotic and leprous. These terms shoulel be useel only in their 
general sense, signi fying pertaining to or  affecteel with leprosy. 

Macule. This term i s usualJy appl ied only to the feprieles ( neural
type l eprosy) ,  signi fying a ci rcumscribed arca o f  skin of abnormal 
color-varying wielely in this character in diff·erent races but usually 
hypopigmenteel , occas ionalJy hyperpigmented, anel o f ten erythematous 
-and commonly with other sur face abnormalit ies ,  the changes being 
evident in the whole o r  only a part o f  the area. In the terminology of 
leprosy it  i s  used without regard to the presence or absence of in filtra
tion or eJevation . " Macular" is o ften useel more generaJly, in describing 
lepromatous lesions.  

Infiltrotíon . This term i s  f requent1y applied in a special sense to a 
thickening o f  lepromatous nature which does not have the characters 
o f  a papule o r  noelule, but i t  is  also commonly used in its customary 
general sense.  

Plaque. Ordinarily this term is  applied only to a large leprides in 
which central resol ution i s  delayed or absent, though i t  i s  also used to 
elesignate, in a general sense,  any large infiltrated area.  

Papule. A papule is  a smal J ,  more o r  less sol id ,  c i rcumscribed, 
superficial elevation of the skin ,  usually but not necessarily c ircular, 
conventionalJy described as varying in size f ro m  a pin-head or less to 
five mil imeters in  diameter (spl i t -pea s ize) . Papules occur in  both 
forms of leprosy and differ correspondingly in  structUre and o f ten in 
appearance. 

N odule. A nodule ( synonymous with but preferable to "tubercle " )  
i s  a sol i d  elevation o f  t h e  skin ,  o f ten s imilar t o  a papule except that i t  i s  
larger ; in  pract ice the application of  this  term i s  not  l imited as regards 
maximum size .  Ordinarily it  i s  appl i ed only to l epromata . Nodules 
are usual Jy more deep-seated than papules,  and o f ten consist  of local ized 
sllbcutaneous masses. 

Polvmeuritis. Thi s term has been employed to designate in volve
ment o f  the main peripheral nerves which results in  sensory changes 
o f  th e extremities that tend to spread centripetally ( "acroteric" anes
thesia),  and i n  troph i c  changes o f various kinds,  and paralyses and 
atrophies ,  which may 'also i nvolve the face. Polyneuritic man i festa
tions do not include the sensory changes in  the leprides, or  l esions of 
superficial cutaneous nerves that develop b.y extension f rom l eprides.  

Trophíc changes. Under this  head are i ncluded those changes that 
are ordinarily ascribed to disturbances of tj1e vasomotor system and o f 
nutrit ion : anidrosis ,  glossly skin , ichthyosis, pigmentary changes, loss 
of hair ,  perforating1 ulcers,  atrophy and necrosi s  of bones with conse
quent muti lations and neuropathic joint lesions .  S trictly speaking 
atrophy and paralysis  o f muscles . and contractures consequent on them, 
are not included, but in ' practice the distinction i s seJdom made.  
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The following proposed revision of the formula adopted 
by the Memorial Conference, based on the foregoing con
s iderations, does not e 1epart essential 1y . from that formula 
except in so far as is necessary to bring it  into line with 
present knowledge, and in some respects to make i t  more 
precise .  The primary division into types anel the ( general) 
subclassification are retained, but the specifications are 
e1aborated. In  addition, however, suggestions-some of 
them al ready proposed by other writers-. are offereel for 
extending subclassification along other \ ines ,  anel for inel icat
ing certain  special features symbolical1y, but i t . should be 
understood that those are seconelary matters . 

A .  Primary classificatiom, 

Neural (N) typ,e .  Ali cases of the " benign " form of leprosy, 
with disturbances o f  polyneurit ic  nature ( i . e . ,  peripheral alterations 
of sensation, trophic  disturbances,  atrophies and paraJ yses , and thei r 
sequelae) , or macular skin lesions ( i . e . ,  l eprides,  usually with Jocalized 
sensory disturbances) ,  or  both , without l epromatous changes i !1 the 
ski n .  These cases evidence relat ive resistance to the i n f ection ,  are 
o f  good prognosis as regards l i fe ,  and usual ly  react posit ively to  
leprol i n .  The s k i n  lesions a r e  typi cally though n o t  invariably n egat ive 
for baci l l i ,  though the n asal mucosa is  sometimes posi t ive , and many 
Df them are o f  tuberculoid nature h istoJogicaIly . 

Cutaneous ( C) type. AIl cases o f  the " malignant " form o f  
leprosy, relatively nonresistant and o f  poor prognosis , . usuaIly negative 
to leprolin , exhibit ing l epromatous lesions o f  the skin and other organs,  
especially the nerve trunks . Disturbances o f  polyneuriti c nature may 
o r  may not be present ; they are usually absent in the earl i e r  stages 
of primarily cutaneous cases , usually present iry th e later stage s ,  and 
o f ten present in cases arising secondarily from the neural form . 

B. Subclmssifica6on. 
The following specifications relate to the únavoidably somewhat 

crude general subclassification o f  cases according t'O the degree o f  
severity o r  advancement o f  t h e  dis·ease.  They indicate roughly the 
basis o f  the divis ion,  but in  practice i t  i s  necessary,. to consider the 
entire range o f  man i f estations o f  a type and endeavour to grade them 
along the !ines indicated in to three degrees o f advancement .  

1 .  General subclassification, by degree of  advancement .  

Neurall 1 ( Nl ) .  S ! ight neural : ( a) Cases with from one to 
several small macules, or  a proportionately smal ler number o f  larger 
ones , whether fiat o r  infiltrated, without indications of polyneuritic 
changes ; or ( b) cases presenting only polyneuritic changes o f  fairly 
sl igh t  degree : peripheral d isturbances o f sensation affecting one or 
two extremities ,  not o f  marked extent, with only mino r t rophic 
disturbances,  muscular atrophy or  paresi s ,  i f  any ; or  ( c) cases showing 
combinations o f  macular and polyneuritic mani festations in  corres
ponding degree of  total affection. 
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Neural 2 (N2) .  M oderately advanced neural : ( a.) Cases with 
fa i rly numerous ar l a rge macules o f  wide d i stribut ion ,  w i thout ev i dence 
of polyn euri t i c  changes a r. with such mani festat ions of fai r1 y  sl igh t  
degree ; ar ( b) cases presenting only polyn euri t i c  changes o f  moderate 
degree : pe ripheral  anesthesia o f  con siderable extent if  ' a ffect ing only 
one extrem ity ,  o f  l ess  extent i f mult i  pI e ; and moderate troph i c  changes , 
atrophy and paralyses,  inc Iuding begi n n i ng contractures i f  o f  l i mi ted 
extent ; a r  (c) cases showing combi nat ions of  co rresponding total  
degree. 

Neural 3 ( N3 ) .  Advanced neural : ( a) Cases with very numerous 
a r  very extensive macular lesions of the most marked kind,  w i t h  
o r  w i thout  polyneu rit ic  changes ; o r  ( b) cases presen t ing o n l y  advanced 
polyneurit ic  changes : extens ive  peripheral anesthes ia  and more ar  less 
markeel motor anel troph i c  d is turbances : paralyses,  atrophies ,  con
tractures,  troph i c  ulcers and muti lat ions ; or ( c) cases showing 
combinations of  c o rrespond i ng total  degree . 

Cutaneous 1 ( Cl ) .  Sl ight cutaneous : Cases w i th l epromatous ski n 
Iesions con s i st ing o f one ar a few macular areas,  or a f e w  small  
infil trated patches a r  nodules ; les ions o f mucous membranes are 
usual 1y absent .  

Cutaneous 2 ( C2 ) .  M oderately advanced cutaneous : Cases with 
numerous macular areas,  ar  fa irl y  numerous a r  ma rked areas of 
infiltration,  a r  nodules ,  o f  Iepromatous nature ; l es ions of  mucous 
membranes are f requently presen t .  

Cutan/!1ous 3 ( C3 ) .  Advanced cutaneous : Numerous a n d  exten sive 
ar  very marked lepromatous lesions that may vary as regards stage o f  
development a r  retrogression,  usually w i th lesions o f  mucous mem
brane s .  

( ( Alfixed " cases. Ca ses o f  the  cutaneous t y p e  usual ly exhib i t ,  
sooner  a r  later, varying d egrees o f  polyneuri t ic  involvement.  For 
precis ion such " mixed " a r  " complete . "  cases may be designated C N .  
The symbol C should b e  given precedence,  rega rdless o f  t h e  o riginal 
nature o f  the case ar  the relat ive severity of the two elements,  beca use 
o f  the  predominant i mportance o f  th e cutaneous elemen t .  I n  grading 
the  degree o f  advancement o f  these cases t h e  appropriate figu re is  
placed a fter each symbol : e .g . ,  C2- N l ,  ar  C I - N 3 .  

Secondary neural cases. Cases t h a t  h a v e  previously been 
c utaneous ( mixed cases) but i n  which the lepromatous les ions have 
resolved l eaving symptoms or  seque1ae of polyneur i t ic  involvement 
are called '" secondary neura l . "  

T o  effect a balance in  grading neural l eprosy i n  t h e  mass·, cases i n  
w h i c h  l epri d es a r e  a predomi nant feature should be placed i n  a given 
subcIass with less advanced polyneur i t ic  man i festat ions than those 
cases which presen t only the latter changes . ri i s  s uggested that ca

'
ses 

with only macules should not be graded h igher than N2 except when 
those lesions are extens ive  and o f the severe maj o r  tuberculoid kind.  
When macular  cases  with  polyne ur i t ic  chan ges undergo conversion 
to the cutaneous type, the grad ing o f  the N e1emen t wil l  correspond to 
thé degree o f  the polyneur i t ic  element alon e ; the  s k i n  les ions ,  having 
undergone lepromatous trans formation , w i l l  n a t u ral ly d etermine ' the 
degree o f  the C element , 

The div i s ion o f  the cutaneous type indicated refers only to the 
lepromatous element .  If polyneurit ic  man i f estations a re present and 
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i t  is d es i red to indicate thei r extent ,  that should be done separately as 
indicated in the subdivisions of  neural leprosy ( see " mixed " l eprosy ) . 

There i s  so great a range between the l east and the greatest degrees 
of  advancement in  leprosy that each of  the three gross subd iv i s ions o f  
this  c1assification includes a considerable range with in  i tsel f .  In 
practice the wri ter has found i t  useful  to  designate by the subgroup 
symbol , for example N2, those cases that are in about the middle o f  
that range ; and , to cont inue with t h e  same example , ind icate b y  N2-
and N2 + those that are less and more advanced-i .e . ,  those that are 
not much beyond N l  and those that are approaching N3. This corre
sponds to the charting on the Wade-le Roux form ( 39) when the space 
for each subtype is d iv ided into three . 

2. Specia l  subclassifica tion , by other  fea tu res .  
The fol lowing perta ins to  subcl assifi cation according to 

special  features of  the d i sease,  especia l 1y  with regard to the 
pr incipal  variet ies .  S uggest ions for the symbol i c  repre
sentation o f  other features are oHered.  

Va,rieties of cutaneous leprosy. No var iet i es  of  cutaneous l eprosy 
have been establ ished that are sufficiently dist inct ,  f requent and general  
in occurrence to requi re recogni t ion in formal classificat ion .  I n  
places ( e .g . , India) where many cases show extens ive " d iffuse " 
involvement o f  the sk in ,  not local ized in macu lar  areas or i n fil trat ions ,  
there might be an advantage i n ind icating such cases (as by Cd) ,  but 
i t i s  not certain that th i s  d iv i sion would be general ly use fuI . 

Principal varieties of neural lefrrosy. Neural l eprosy may be 
subclassified primari ly according to the occurrence of ( a) polyneuri t ic  
changes and ( b) macules ,  or  ( c) both .  To arr ive at a method o f  
ind i cating these classes i t  i s  to be cons idered that ,  because N i s  the 
general symbol of the type, i t  must always be used ( M  alone would 
appear  to indicate a th i rd type) ; and that because of i ts  general 
s ignificance i t  would be improper, and also con fus ing, to use it alone 
to ind icate cases with only polyneuri t i c  mani festations .  Two methods 
seem feasible .  

( 1 )  One method presented first because i t  has been used ( Monrad
Krohn) ,  i s  to indicate cases with both kinds '  of changes by N M ,  
those with only polyneurit ic man i f estations by N ( M) ,  and those with 
only macular  lesions-with or without involvement  o f  cutaneous nerves 
in relation to  them-by ( N) M . The degree of  severity o f  advancement 
of each element could be ind icated , when des i red,  by adding to each 
symbol a figure corresponding to the degree of the condi t ion as specified 
in the general subclassification . 

For reasons indicated 80th N and M should be used, but w i th a 
s ign of  negation ( the parentheses) when one or th e other form o f  
change i s  ábsent. To use O ( zero) as proposed by Lie ( NOM or  NMO)  
would  perhaps inv i te  confusion between i t  and tlle  l e t ter  O. Posit ive  
ariç negative s igns are  used for other purposes .  With regard to grading , 
becàuse M alone woúld be used s imply to indicate the presence o f  
macules ,  Lie's suggestion that i t  might indicate the least degree o f  
macular changes would ev identJy b e  impracticable .  

(2)  The above system i s  open to the serious obj ect ion ' that the  
u s e  of N to sign i fy  on ly  one element of the neural type would  tend 
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to fix and perpetuate the existing con fusion regarding i ts  proper 
s ignificance. To avoid that difficulty the fol lowing suggestion is 
offered : N to be used only to indicate t'he type, representing its  whole 
concept ; N P  to indicate neural cases with polyneuritic mani festations 
but not skin lesions ; NM to indicate those with macular changes but 
not polyneuritic ones ; NPM (or N M P) cases with both kinds o f  
changes . Each o f  the special f eatu res could b e  graded a s  before.  

These symbols,  i t  i s  suggested, are clear-cut and unmistakable ,  
avoiding any con fusion,  and are no less s impl e  on the whole than 
those of the other method . 

Varieties of macules. Classification o f cases o f  the neural type 
that have macules according to the kinds of those lesions is o ften 
desirabl e i n  special work,  and several writers,  including the present 
one, have o ffered s uggestions for the purpose.  Th ere is, however, so 
much divergence i n  this  matter that, if present knowl edge i s  suffici ently 
precise to permi t  makil1g a general Jy acceptable subdivi sion oí this 
kind at a l i ,  it will probably requ i re action of an in ternational body 
to do so. 

For the symbol i c  representation o í  such vari eti es ,  i t  would seem 
logical to use small letters. Wade and Lie have proposed using " t "  
to indicate tuberculoid macules .  That would be but a beginning in 
this di rection . That  symbol seems satis f actory for  impreci se use,  
but i t  wi l l  not suffice if different varieties o f  that class o f  lesions are to 
be indicated . For exampl e, i n  the writer's classification of macules 
s imple ones could be  designated " s , "  the papulate tuberculoid  olles 
(( p "  and the minor and maj or ones perhaps " t "  and (( t "  ( th e  last ,  
i tal ic in printing,  to be indicated i n  writing by an underline) . 

lndication of tlt e original ph..aS'/?. I f  it i s  desi red to indicate 
symbolically in a mixed case the form that occurred first, this can 
be done readily by placing the prime accent mark ( ' = primary) after 
the appropriate letter, as C' N or CN' .  This would not interf ere with 
the use oí the customary figures to indicate the degree o f  advancement .  

l t  h a s  been suggested that t h e  distinction in  question be made 
by placing the symbol of the primary form before that of the secondary 
one ( i .e . ,  CN o r  N C ) ,  but that would o ften subordinate the more 
i mportant cutaneous phase.  Furthermore, Germond's  proposal that 
the symbols be  reversed for  anoth er purpose compl i cates the matter.  
The accent marks are s impler and more obvious o f  meaning than the 
" p "  which Lie sugges ts,  w'h ich might o ften have to fol low another 
small l etter, such as "t ."  

Indica601n of secondary neural cases. l f  i t  should be desired to 
indicate a secondary neural case, that can be done as N" ( " = 
secondary) . 

lndication of bacteriologicai status. I f  f o r  epidemiological or 
other considerations i t  i s  desi red to indicate in a case symbol the 
bacteriological status of a case, that can be done ' in the way suggested 
by Lie, by adding B + or B - to the case symbol . The B + would 
be superfl uous in most  cutaneous-type cases ,  and B - in most neural 
cases, but B - in a C.  case would indicate one which has i mproved to 
the point indicated, but not enough to be l isted as completely arrested 
or cured, and B + in  a neural case would have obvious s ignificance.  

lrndication of progression of th.e disea..se. !f,  to obtain a maximum 
of information in the symboli c  representation of a case, i t should 
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be desi red to indicate symbolically wh ether the di sease o r  any elemen t  
o f  i t that i s  incl i cated i n  the case- symbo l i s  progress ing , retrogressi ng 
or stat ionary, th i s  could be clone by pl ac ing the  acute ,  gra ve o r  
c i rcum A ex accent,  respec t i ve ly,  above t h e  appropri at e l et ter 01' l et ters . 

A ty,pical and speciai cases. There are ce rtain k i nds o f  cases that  
are not cl istinguishecl in  the systematic class i fication . These are : 
(a) lncipient cases,  too l i ttle advanced to permi t  pos i t i ve i dentification 
o f  i ts  type . For some purposes i t  i s  llse f ll l to  put them i n  a subclass 
of their  own,  but i n  mass work they are o rcl inar i l y pllt  into one or 
the other types accorcl ing to the bacteriological findings .  ( b ) A bortive 
cases, interrupted at an early stage of t h e  di sease ,  llslla l Jy , i f  no t  
always, o f  neural type, ancl the i r  cl i s t i nction as a s e parate group h a s  
seldom been made,  though i t  i s  i m portant f rom t h e  epiclemiological 
viewpoint  an cl that  o f  the t reating phys ic i an . ( c )  Transitio nal o r  
intermediafe cases , which sometimes gi ve difficul ty ; t h i s  refers ch ie A y  
t o  those which give  evidence of  changing f rom t h e  n e u ral  type to 
the cutaneous one.  I n tllberculoid cases cl ll ring 01' a f t e r  reaction t h e  
lesions may look as i f  they had become leproinatous and may be  
strongly posit ive bacteriologically,  yet the i r  sllbsequen t  course may 
prove that that change had not taken place.  Lowe i n Calclltta 
designates such borderl ine cases " N ?C ", llnti l  the outcome of the 
condit ion is determi ned . Special forms of the disease, such as 
" lazarine," '" bullous," etc . ,  are sometimes clealt with by name but 
have not fOllncl a place i n  formal classification.  

REVIEWS 

Leprosy in India. VoI.  I X ,  No.  4, Oct . ,  1937. 

J.  Low and S .  N .  Chatterj i give a well  i llustrated article 
on thei r  Experiments in the Treatment of the Trophic 
Lesions of Leprosy by I njections of H ydnocarpus Prepara
tions. The trophic ulcers .and subcutaneous tissue round the 
posterior tibial nerve is  infiltrated and the tissues round the 
uloer are infiltrated with about 2 c .c .  of hydnocarpus prepara
tions. The patients remained ambulant during the treat
ment . There was sl ight swel l ing and pain, but some of the 
ulcers , which had failed to yield to previous treatment, healed 
up and others improved. Similar inj ections were given with 
good effects round the eyelids in chronic cases of lagoph
thalmia.  

J .  Lowe and Dharmendra write on Ster'/l 'um Pttnct u ,re in 
Leprosy.  We reprint this article on page 67. 

N. Das writes on Treatment of M aggots in the N ose by 
syringing first with a 10% suspension of turpentine in dis
ti l Ied water ,  and then with :a 1 % solution of sodium 
bicarbonate. 
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International Journal of Leprosy. Vol.  V. No. 4.  Oct. 
. Dec. 1 937. 

The Dynamic Classification of the Forms of LejJrosy by 
V. N.  Kusnetzow. 
Leprosy is  envisaged as a progressive disease with a 

Josing or gaining fight going dn between the reticuJo
endothel ial system and the invading organismo Therefore 
special stress is placed upon the functional condition oí  this 
s)'lstem and its ' absorpti ve capacity ' ,  this being tested by 
NicoJav's method which the author finds more accurate and 
simple than that o í  Adler and Reimon.  He mentions that 
the reaction of this system " in infants at the beginning of 
infection tends much less to the estabJi shment of immun ity 
than in the direction of anaphylaxis " .  The author divides 
Jeprosy into four periods or stages : -1 . Latent ,  in which 
baci l l i  may be found and there may be dry rhinit is ,  swell ing 
or lymph glands, sensations aJong certain nerves, swel l ing 
of the face or l imbs, febri le  symptoms) pemphigus, disturb
ance of sweat and fat functions. l I .  Florescent, which takes 
the form of a parabola,  first increasing . and then diminishing. 
At this stage the disease may take on either a benign form 
( neural leprosy) , or a malignant form, depending on the 
functíonal activity of  the reticulo-endothel ial system. l I 1 .  
Period of relative stabil ity, corresponding to  the " c10sed " 
forms of nodular or mixed leprosy. IV. " Some patients, 
having passed the first three periods emerge into the fourth 
one-the healed period, beyond danger of relapse ".  These 
are deformed inval ids though they have got rid of the 
infection. Having described this g'round work, the author 
divides cases in to two groups-A and B .  A comprises the 
milder forms of the d isease and B the bulk of patients in 
Stage 11 .  

GROUP A. 
Subgroup 1 .  Patients with lepra incipiens showing unique lesions 

as regards morphological c1assification ( lepra macan ) .  
S ubgroup 2 .  Patients with lepra I I  benigna (lepra nervosa) ,  no 

account being taken of the extent or degree o f  the processo 
S ubgroup 3 .  Patients with l epra II maligna ( lepra cutanea, 

C2-C3) in  a stage of prolonged remission.  
S ubgroup 4.  Patients with lepra II  maligna ( l epra cutanea C2-C3) 

with a tendency to benign lepra reaction . 
Subgroup 5 .  Patients with lepra I I I  ( lepra cutanea, C2-C3 ) , 

without  disturbances o f  the f unctional condition o f  the reticul
endothelial system . 

GROUP B. 
S ubgroup 1 .  Patients with l epra I I  mal i gna o f  moderate degree 

( face and peripheral parts of extremities involved ) ,  with increased 
absorptive and prol i f erat ive functions a f the reticulo-endothel i al 
system and normal oxidation processes . 
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Subgroup 2 .  Pat ien ts wi th lepra maligna a t  the acme o f  its 
elevelopment ( th e face, extremities anel o ften -Lhe boely being in volv ed , 
with affection of the eyes anel th e .upper resp i ratory tract ) ; they are 
subj ect to  frequent lepra rea ctions. The absorptive fun ction o f  the 
reti culo-enelothelial system is lowereel anel t h e  proli ferat i ve function 
is  still elevateel ; there is elec rease o f  neutrophiles an el markeel shi ft 
to the left ; th e oxi elation processes are lowereel anel there is a tendency 
to acielosis. 

Subgroup 3 .  Patients in which the process is still more markeel.  
The . number o f  monocytes reaches the  uppe r  l imit  o f  normal ; the shi ft  
to the lef t  i s  more pronounc.e d . Lepra reaction takes place less 
f requently anel is generally milel. 

The autho r 's  chief j ust ification for his  classification i s  
that those in Group A may be subj ected to energetic  
chaulmoogra and other t reatment ; while  with those i n  Group 
B t reatment has to be applied m uch more carefully and 
selectively.  [ This  classification i s  apparently built  upon an 
experience of leprosy i n  Russia which is  more l imited in 
character and different in proportion of types f rom that of 
leprologists i n  endemi c  t ropical and sub-tropical countries . 
The insistance on the i mportance of the functional activity 
of the reticulo-endothelia l  system i s  the most valuable 
con tribution , and w e  consider that one defect o f  the 
c lassifi cation adopted at the Leonard W ood Memorial Con
ference is  that due st ress is  not laid on this a l l - important 
factor .  But  the great vi rtue of  the latter was its  s impl i city,  
and w e  fear that Kusnetzow's classification would be found 
far too ·com plicated and abstruse for the ordinary busy 
phys ician.  Whatever grouping· i s  finally adopted, we con
sider that i t  should combine the s impl ic ity of the present 
formula with the clearest possible indication of the resistance 
of the patient to the invading organism . ]  

The Erythrocyte Sedimentatio Test in L eprosY J by E. Muir .  
The technique recom mended for performing the erythro

cyte sedimentation test is  given i n  detai l .  I t  may be used 
i n  the detection of  the various factors which predispose to 
leprosy and prevent recovery. Its appl ication in regulating 
the t reatment o f  leprosy i s  fully described.  Its p rognostic  
value i s  d iscussed.  The iodide test may be safely used with 
the aid of the sedimentation test i n  former C2 and C3 cases 
whi ch have reached the sta,ge o f  giving negative bacterio
logical findings. 

Erythema N odos�t1n Leproticum by F. Reiss .  
Two cases of typical  lepra reaction are described which 

the author considers " give further evidence that erythema 
nodosum does not have a uni form etiology, but that we are 
deal ing with a clinicaI syndrome in most of the cases.  
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Erythema nodosum idiopathicum may be different, as i t  is 
cl inical 1y weU defined, .  but in such cases the etiology is  sti l l  
uncertain . "  

Two papers on  the Besn ier-B oecl? Syndrome and its 
relationship to leprosy by P.  Rabel lo Junior and by J .  
Reenstierna, appear i n  this issue ; also answers t o  a question
naire from six authorities and an editorial by H. W. Wade 
on this same subj ect. The resemblance of this syndrome 
to tuberculoid leprosy, both c l in ically and h istological ly ,  is 
a striking one, especial ly the massive accumulation of 
epithel ioid cel ls .  The 6uggestion i s  put forward by one 
writer that this syndrome illay be due to Hansen's infection 
a's a kind of residual disease remaining over in  countries 
from which other forms of endemic leprosy have disappeared. 
But it is  pointed out in the editorial and in answers to the 
questionnaire that although those unfamiliar with leprosy 
may mistake tuberculoid leprosy for Besnier-Boeck disease, 
yet in the latter there are never the characteristic invasion 
of nerves or sensory changes found in the former . 

Th e Slún L esions of N e'/Jral Leprosy. I V. O bservations 
in Madras by H .  W .  Wade, R .  G. Cochrane and 
M. Paul Raj . 
This beautiful lv i l lustrated article i s  in continuation of 

those previously p�blished on this  subj ect by Dr .  Wade,  in 
conj unction with other authors: A smaller proportion of 
tuberculoid cases was found at the Lady Will ingdon Leper 
Settlement near Madras than in Calcutta ,  though the authors 
are not sure to what extent this i s  due to weighting of 
admiss ions to the s  in favour of more serious types 
of cases. A larger proportion of micropapulate and simple 
les ions was found than in the Philippines and China. The 
findings support the conclusion previously arrived at that 
tuberculoid change , of correspondingly s l ight degree, i s  an 
essential element of  the cl inically simple leprides as well 
as of  the fra]:)kly tuberculoid varieties . 

Rat L ep'yosy-A Crit ical RC7 )'iew of th e Literature by 
J . Lowe. 
This concluding section of Dr .  Lowe's review deals with 

fi l trabi l ity,  culture , immunity, treatment, relation of the 
infection to human leprosy, and l eprosy-I ike diseases of 
animaIs. This comprehensive review cannot be abstracted ,  
i t  wi l l  form a most valuable work o f  r e ference  for a l l  
interested in th is  subject. 
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