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\. new :field. method for concentrat ing mycohadel'ia from skin 
hiop,'y specimens bas been developed which gr eatly improves chances 
for bacteriologic diagnosis. The potential utility of uch a procedure 
lies in an incr ease in diagnostic precision in doubtful ca ses of leprosy, 
and the possibility of initiating epid emiologic s tucli('s to discover 
whether ther e are asymptomatic or subclinical carriers of acid-fas t 
bacilli in areas wher e leprosy is endemic. 

Several attempts have been made to improve p1'eS(, 11 t technics of 
finding and recognizing leprosy bacilli. 'rhe s tanclard procedure 
(Wade) i generally called the " scraped in cision" method, because 
a smeal' is made of tissue fluid scraped from a shallow skin incision (6). 

Several concentration procedures have been r eported, including 
on e developed by Khanolkar and Rajalakshmi (5) in which the concen
tration of bacilli was sufficient to permit their discove'ry in cases of 
tuherculoid leprosy. The need for special equipment and somewhat 
complicated procedures made these methods impractical for general 
field use, however. Dharmendra and Mukherjee r eported a concentra
tion procedure in which skin biopsy specimens wer e ground directly 
in chloroform (1). 

Figueredo and Desai (2) tried various complicated methods, but 
finally settled on a r elatively simple t echnic in which biopsy specimens 
were ground with a glass rod in a mixture of chloroform and xy lol 
(;) 70 ) to extract and concentrate the bacilli. An impressively large 
series of contacts of leprosy cases was studied and compared with 
outpatients in Bombay who wer e not leprosy contacts. They reported 
r emarkable findings of positivity rates in leprosy family contacts, 
ranging from 10 to 33 per cent, while comparison groups wer e nega
tive. No confirmation of such a high fr equency of bacteriologically 
positive contacts has been r eported by other inves ti gators. 

M ATERIALS AN D M ETHODS 

A. Guinea-pig expe1·iments.-Counting bacilli: Standal'd.ization of heated suspen
sions of M . lep1'aC1nur,jum wa s ne<'essary in orner to quantitate the numbers of bacilli 
ill ,iecten into a series of sites along tho hacks of guinra-pigs f or suhseqnont r ecovery 
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IJ.\ · 1111' " i .. p~.\ · 1I1"lh nds. lIs ill g' a s l:lllfbril-s iz(' pill Ii 1';111 , 11ipl' (' (I \'e rli c11ll ,1" illl .. IiiI' SII ";

IWlls inn, 11l1il'ol'ln ,drops \\' (' 1'(' "potlrd on 11 "lid/, (;;). 'I'll(' 1111111111'1' o f af' io - I'As f. ha l·ill i wa ~ 

eO l1nil'd il1 a iml1d , lilli ' IIil -i11111Ipr:;i ol1 til'ld lI'idl', a.f·rllSS the t.nt l\,~ve r,.;n di:1lIll'Lt' l' 01' t.h e 
s pot. 1<'0 1' i llj!,ctioll il1 t li!' fi rst ('x Ill'rilll !' l1 ts, a ,.; \l s pell ,; ioll containing il£. lcp r ac lII/wi l/.1/l 
8 X 108 baci lli pe l' cc. was lIsed (Tabl e 1 ), wili (' h is the s treng·th of the s tanda rdized 
" -ade lepromi n we have' used in skin te:;t ex})('ril11ents. Subsequently, this was diluted 
:20 X to appl'ox inmtcly 4 X ]07 bac illi pe r cc. (Ta ble 2). 

TAU !.);; 1.-B acillm·y ('011 111 8 Irill! d,if),crc1!t melh ods oj concentra l,ing 11. le' jWflCl1ll1l'illm 
J1'O?)). sk in hio}J8Y sp el'ime?;s (rom guinca-pig"." 

~rethod of' pre]>a l'llli on of' SlllPa l'S 
1------------------

Average 
nUl11ber of 
Mid-fas t 
bac·ill i p er 
field 

4 3;).7 

"Scalpel bjopsy proced ure. 

2H 26:i.5 196 22.7 206 

'rAUL);; 2 .- B acilla?·y counts at c7i.o'e?·pnt stages 0/ acetic add concentration JO?' 
M. lepl'aemurium in se?'ies of six biopsy specimens [!'Om g uinea-p igs ." 

Average 
11Umber of 
bfl cilli p er 
fi eld (950X) 
Probability 
of pos itive 
r esult infi eld 
examined 

0.076 

0.0-+4 

0.02-10 0.1-+8 

O.OU) 0.099 

'Corn eosc]el':l l bJOpsy lIl st l'um cnt . 

0.115 0.073 0.075 0.045 0.216 

0.076 0.060 0.0.'55 0.037 0.149 

Precise counts wer e made of th e numbers of ba cilli subsequently r ecover ed by skin 
biopsy proccdures. S tandard-size spots were made on a glass slide. The acid-fast bacilli 
were counted along two diameter s, transverse a nd verti cal, a t a mag nifi cation of 950X. 
Organi sms were often clumped in ti ssue prep a ra tions; it was estimflten that th e a ver flge 
clu mp co nta ined 20 acid-fast bacilli . . 

In jecti on into guin ea-pigs : Aliquots of 0.1. ('('. of auto(;laved llf. l e)J1'ael1Hwim n 
WCl'e injected intl'acutaneously into a seri es o f s itCR along th e ha cks of g uinea -pigs. 
India ink, w hen mi xed to make one part p el' th ousand in th e bacillary susp ension, 
identified the area of injection and did not interfer e with th e r esulting r eaction. 
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li"I'''''I'I',\' 111'''' ' ' ' ''111'1';';: l{i"l's'y sIH·,·ill"'ll ;'; \\ ' ,,1'1' fak"11 1'1'11111 fl,,· i"j,·..t.i,," " itl's : ii, 
vary illg' intc/' vnls :1-4 'rhl Ys al't. ... /' illl)(:ul il tioll . ~I ' vl'ral rlif'f'f'I'f'ltI, ill ;.; t.I ·IIIlIf'lIts alld I1IPthuds 
of excision werc tri ed, .inclurling th o following': l'l 'llloval of' ;l w('dgl' -~ haped biopsy 
~ pecim en with a sharp scalpel, 2 and 4 1lI11\. skin punches, to cut cylilldl'i c skin frag
ments, which wer e then cut f /'ee a t th e df'sired depth with II. scalpel, and a 2 mm . 
corn eoscleral biop sy specimen fo rcep s.4 Th l' latter provirl ed It unifo rm-sized f ragm(>n t 
re lati vely pa inlessly and qui ckl y, alld its usp has become our standard procedure. 

The biopsy wound was scrappd il S in the stil ndal'd "scrap ed incision" meth orl and 
material f rom it was smeared on a slide. In some rxpCJ: imcnts, th e biopsy specimens 
wer e divid ed and one-half placed in chlorofo rlll a lld 5 pe l' cent xylol , as describcd hy 
:F' jguel'edo a nd Desai (2 ) . The other half was ,'Cjueelled on a slide lllltil a drop of ti ss ll c 
fluid ,'vas expressed. F or concl'ntration, elleh f rag ment WII.S dropped into 0.4 rc. of 
2 per cent acetic acid in II.n 8 X 30 111111 . corked tuhe II. nd left to stand f or 3 hours I'l l' 
mor e, after which th e epidermis was l'radil y r emoved. Variolls conrentrations of aceti c 
acid wer e tested f rom 1 p el' cent, as used by Khanolkar and Ra.ialakshmi (r. ) , to glacial. 
Comparisons were made also with hydrochl oric acid a nd oth er chemi cals. The most 
~atisfactory prepara tion for softening ti ssues was 2 p el' cent aceti c acid. The softened 
corium was macer ated for fi ve minutes with a glass r od, th e end of which was flattened 
so as to leave one sharp edge. The heavier tissu(' elements settl ed in 30 minutes, although 
it was demonstrated also th at when convenient th e tubes rould be stor ed in a r efrigerator 
fo r 20 hours. The supernatant was decanted into a n 8 X 30 mm . centri f uge tube, shaken 
with 0.04 cc. cblorofor m for three minutes, a nd cent ri f uged 10 minutes a t 1,000 G. 
~~ op sp eed on a hand centrif uge was also nd equate. The supernatnnt was pipetted oft' 
and th e chl oroform button was spread over a standard ] .'5 mm. arra . 

All slid es wer e stained by Hanks' carbo] f uchsin sta ining meth od (3% ba sic fu chsin 
in ethyl alcohol, 1:9 in 5% phenol) fo r one minute whil e str amilig, fo llowed by 1 % 
methylene blue 1 :4 in 5% sulf uric il cid for half a minu te (4 ). 

B. Field t1'ial.-A fi eld tri al was ca1'l'i ed out in a leprosy colony in Ludhialla, 
India. Burnt-out cases with low or negative counts by standard methods wer e sel ected . 

The site selected for hi opsy was cleaned fi r st with eth el' and th en with 70 per cent 
('th yl al coh ol. The area was pinched tightly to dull pnin and a hite of tissue measlUing 
nbout 1 X 2 mm. was taken with th e corneoscleral f orceps. Th e wound was th en scraped 
a nd smeared. The biopsy specimen was placed in an 8 X 30 mm. tube containing 0.4 cc. 
2 per cent aceti c acid and corked f or tl'ansportntion to th e laboratory . The wound was 
dl' f>s 'ed with a piece of cotton satma ted with tin cture of henzoin. 

The concentration procedure described above f or guinea-pig ti ssues was used. Smears 
wer e made f rom the fin al chloroform button and from th e crude tissue sediment prior 
to its discard. R esults with thi s concentration method were compa red with th e standard 
meth od. 

All films wer e stained by Hanks' meth od and examined for five minutes. Blind 
comparisons wer e made of simiJarly prepar ed concentration slides f rom five leprosy 
p ati ents and fiv e uonlepl'Osy controls. 

RESULTS 

A. Guinea-pig expe'riments.-Comparison s wer e made of various 
concentration procedures. In Table 1 it can be seen that squeezing 
juices out of a biopsy specimen did not carry out as many bacilli as 
were deposited on the slide from an impression smear. After the tissue 
r esidue was t ea sed in acetic acid the centrifuged sediment contained 
a considerable concentration of bacilli. "\iVhen the corium and epidermis 
were epa rated, most of the bacilli were found in the corium. Acetic 

4Hol t z Corneoscleral Punch. The Lawton Co., 425 Fourth Avenu e, ew Yo rk, :r. Y. 10016. 
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'I' IHI ".;:L ( "lI l/j/(/fi .'OII, o j' (I< ,,' li ,' "I'/,/. III/IZ l' illufO/O flH -J'!l iol methods of CUIII 'I' nlriltillf/ 

]\L lcpraemllrill111 f rom. skin biopsy s})(1cimens [l'om, f}?,tinea-pi.r;s.'" 

Al:etie acid I Chlol'ofol'lll -5% xylol Improvement 
meth od method factor 

::\ulIlbel' of specimens 26 26 
Average number of bacilli 

per mi croscop ic fi eld (950X ) ] .28 0,09 14X 
Prohability of field being 

positive OA33 0.069 6.3X 

"Co l'll cosclCl':l1 biopsy i ns trulll cnt. 

acid was founel to be more effective than hydrochloric acid in soften
ing tissue and preparing it fo r maceration. Eight dilutions from 0.8 
per cent to glacial acetic acid wer e tested for ability to soften skin 
fragments. At concentrations greater than 25 per cent tissue was fixed . 
Maximum tissue softening occurred in about 1.5 per cent. R ecovery 
of mycobacteria was almost equally good in the ranO'e from 1.5 per cent 
to 12.5 per cent. In comparison of the new acetic acid method and 
that of Figuer edo and Desai (2) for extracting leprosy bacilli from 
tissue, the superiority of the new method was clearly demonstrated. 
Table 3 shows that ther e was 6.3 tim es as gr eat a chance of positive 
findings in a microscopic field and 14 times more bacilli per micro
scopic field. 

Having sho'wn that acetic acid freed the bacilli effectively for dis
persion in a fluid suspension, we next turned to the problem of finding 
the bes t way of r ecovering the mycobacteria from the suspension. 
Table 2 shows the average number of bacilli per microscopic field when 
various parts of the suspem;ion were meared, a compared with re
sults when a drop of chloroform was used for final concentration. 
~~he chloroform sediment brought together bacilli scattered through 
the variou s phases of the suspension and increased the probability 
of a microscopic field being positive by 1.5 tim es more than any other 
method. 

TA B f"E 4.- Compa?·ison of concentmtion m ethod with standrr?'d ((scl'aped incision" method 
in 31 "b?wnt-out" cases o f lep?'osy. 

New method Standard " craped incision" 

Kumber P er cent Numher P er cent 

Negative 10 32 26 84 
P ositive 21 68 5 16 

'l'O'l'AL 31 100 31 100 

B. Field trials in patients.- Thirty-one "burnt-out" cases of lep
rosy were selected because of the low probability of their being bac
terioloO'ically positive. With the corneoscleral hiopsy forceps an ellip-
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til'al SPl'l' illl (' 11 I)/' skill 111 1' ;1 , Ill'ill g' I X ~ 111111. \\,;I S old;Iilll './ 1'1'11111 all 

lIprl'opri ;-if l' s kill 's jj l' Hll d 11'0:-lIf'd h,Y 111(' .1IP\\' (,OIl('P lliratinll mdhod. 
L,'rOlJl I he (' 1',1 I l' l' /(,1'1 II." I Ill' rPIlW"(I I or I iss IIl' 1'01' hiopsy (I sl'raping' 
of tissue (-Iuid was sllll'Hre(l by the usual " sc raped incision " method. 

Comparative countR clearl y showed the superiOl'ity of the new pro
cedure . .A s shown in Table 4, 68 per cent were positive by the new 
method, aR compared with 16 pel' cent by the old. The difference is 
highly s ignificant, the prohab il ity of an equal 01' gr eater differ ence 
occurring by chance being less than P 0.001'. In the fiv e ca , es positive 
hy both method s, th e llu11lbers of bacilli P Cl' microscopic fi eld wer e 
in cr eased by fa ct-ors of 13, 28, ;)6, 82 and 127 tim es r espectively. Tn 
the small ser ies of leprosy patients and nonleprosy cOllt rols, on whom 
hlind r eadings of th e concentration sliel es wer e made, no leprosy hacilli 
were found in the three controls, while two of the fi ve leprosy ca Res 
wer e positive. 

DISCUSSION 

The need for an improved laboratory method for bacteriologic 
diagnosis of leprosy has long been evid ent. Tuberculoid and bord er
line cases are often negative by standard procedures . It is impossible 
seriously to investi gate the possibility that leprosy bacilli may be found 
in preclinical or asymptomatic infected per sons without a concentra
tion technic simple enough to be used under fi eld conditions. Our 
position can be likened to that in the diagnosis of malaria when only 
thin smears of blood were available. ·With the introduction of thick 
smears it becam e technically feasihle to conduct mass epidemiologic 
surveys to determin e the distribution of malaria parasite in popula
tion grou ps. 

~r'he fundamental need in a concentration technic is to increase 
th e probability of finding organi sms per micro .. copic fi eld. A r eduction 
in the number of microscopic fi eld s which must be examined materiany 
r educes the inves tment of time and increases the chances of success. 

Some of the specific advantages of this new concentration method 
arc : 

(1) Only a small fragm ent of skin is n eeded. 
(2) 1~he usc of a corneoscleral biopsy forceps produces little 

more pain than a needle prick, ancI is not emotionally disturbing 
to others vntiting in lin e to be t es ted. 

(3) 1~he in struments and equ ipm ent can be cleaned r eadily, 
ther eby minimizing the chances of carrying bacilli from one test to 
the next and thus producing fal se positive r esults . 

(4) Simple and r eadily availa hIe chemicals and equipment arc 
used, which can he set up easily in a fi eld laboratory. 

(5) The time interval is Hcxihle. rrhe tes t can be completed in 
four hours or specimen can b \ held in the r efrigerator for 24 or 
more hours. 
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(6) '1'he ep idermis is separated r ea dily and discarded, thus 
r educing the possihility of introd ucin g' saprophytic bacteria and 
oth er artifacts. 

S (T .\Il\fARY 

A n ow method of concel1 t rating mycoba cte ria from skin sp ecimen s 
r emovpd for biopsy ha s been descrihed, ,,;hich is particul arly adapted 
to fi eld usc. Guinea-pig ex periments show ell 1-1: times more bacmi 
p er microscopic fi eld than w ere fo und with a previous concentration 
method . Fi eld tri als in burnt-out lep rosy patients slwwed 13 to 100 
times concell trat ion of aciel-fa st iJacilli , as compared with the s tandal'll 
" sc raped in cision" methocl . 

RI,S UM I';~ 

Se desc ribc un nuevo metodo pa ra coneenrar IIli cohaderi a::; de es peellnene,; de piel 
extraida para biopsia, la cual es pllrticul armente adaptahle para uso en campo. Experi
ll1entos con cobayos mostrnron 1-1 veres lllas bacilos pOl' CH.mpo microscopico que los que 
se encontra ron con llIetodos de concent rac ion previog. Ensayos de campo en p acientes 
leprosos quemados, llIostraron 12 a 100 veces mayo r cencentraci6n de bacilos acido
resistentes, si son r-ompHrados co n pI lIl etodo standard de ""e rllped incision ." 

H I<:SU i\lE 

Unc Houvell e methodc de concentration de mycobacterif's nan. les preleveill ents 
de peau o btenu~ it partir de biopsies a ete decrite. Cette methode est particulierement 
adaptee pour etre utilisee sur Ie terrain . Des experiences menees chez les cobayes ont 
montre qu'il etll it possible d'obtenir 1-:10 fo is plus de bacill es p:u- champs microscopique 
qu'avec une procedente methode de concentration. Des essais sur Ie terrain , cbez des 
lepreux r esiduels, ont p ermis d'obtenl l' des concentrations de bacilles acido-r-e istants 
dans un rapport de 12 it, 100 compari:'on au nombre ohtcnu avec la methode standard 
d' incision l't g rattage. 
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