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I t i!ol /'('(·o,l.:' lI i7.('(1 thut " ~ tandat'( l izaiiol1" oj' liI (' n 'g-ulil l' Il ayn:-:h i­
~ I it :-; udn Icpl'otliin h~' cO lllpari!-'on of t-:Il H: I\I'!" of old and 11('\\' :-:IIW k )'O , for 
tOligh apP I'OXilllntioll of lhe hl1 ci llus CO lli I' ll! . i:o: hut llll l'XpN l i('nt 
IH!cc~:-:i t Ht('(1 hy hwk of method:, for making- Hl'l' \ll'n ll' hllei llu :-, ("OUII!:;:. 
'll he pre pllrution of dN·lutllpeel :-,uspen:-:io ll :-' of tuhc r<'i e huci lli aue! .1/. 
l Cl}rU C fo r lIli('l'ol"copie s tudie :-: lin ::: been rontine ill thi s lahnnllory for 
mUll )' yenl'~. Sillflie:-: nn the ('('n trii'ugal purification of df'f'hllllPNI :-= u:-= ­
p(·ll sion:. of .II, ff'/Irlu' Imd d efincd ('o nfi ition:-= wilif·h pe rmit III 11 X i 111;\1 
yie lds of :-= ing-ll' II/willi lind eonn~ni ellt enu Hlc rllli o ll :-=, Si lwe IlIodifi('lIlion 
o r these lIIethod:-: hn:-: ,'ccen lly bcen l'hown to JlNlllit eo U\'eniC' lI t e:-:ti llln ­
tions of tile nUlll her:-; of haci lli in le p romi n, II d e:-:t' ripti oll (lr thC' tol(' I" 
Anet'S a nd lillliinlion:-: of Ihe principle el11pl oYNI, i.lnd ,of t hf' HiioptNI 
me thod, IIIn ~' he u:-oe ful. Th is is not in tended H:oo II 1If'\\" tC'{>\ lH iql1C' rllr 

preparing leprmllin for clinicH I u:-;e. 

)lxn:HIALS ,\XI) )'IETI!O[):-: 

T wo kinds or mul/- I-inl luwe l)l~-n J,ll uliil'll. TIll" fir.sl cun"i~ I l'. i of I) nnd 10 I,,-r .-. 'nl 
t iss\U. 1I1I1;1)(, II"iolll; of Il'prllUlUS, fr.-s ll. IWIlI.,.I, (,1I 1'~-'H:hl'm •• ll'hydl'nl,·.I, ,w gly,-,·ri wlh·,l 
(rl'frig.-rn!., -t\). TIl I'SI' s lIs p,-n"inml w .. re pn-pnr(-,I hy mim:inj! !II .. ti S.~II ", IIII'll ),:rin,linJ! 
by IIlIml or in n glu .~'1 mill' \\'lIih- diluting in wnl ... !", sn lin,· ti l' plu-nnli1.,·,1 "u1ill(- ( 1), Th,-.\' 
Wf' re !ltudi, -,I ill St> U\I' in ~lnncl'lS liS ,·nllie !!Us p" nsiulls nud ill .. llu·1'S uft,-r lig-hl ,·,·ntrifu!-"ld 
elnrifltn! ioll . Aft/· r !lowing known \"o lllllw·ralios ,-. 1' dlh,roform I".,wlllh th • .,..· hll1<)I" 
J,."t::llnh.'S, Ihl'n s hnkiug tl". lightly sloPPI.'r(,11 tn l )l~ ('1111 ! .. l- n.1 "" \·ib"l,rou;;ly u,. J>",,~illh· 
throug h nn nrc of !)O · fo !" tl iff..r('nt illtl'r\"ul", !he disll'ihll!iun.~ nnd IIUmlll' l")I nf .II . le/m' I' 

WN'''' Itlkf'rtnin,,<1 hy mi(·rns<'Ol'it' ollSl'r\':ltion nnt l (Innntitnli\·,- tOIlII !". 
The Sllcet'SS ill lilwrnting nnd rl'l.·lw(·ring si ngll' hn.·illi wus 1!t-I"l"lll in(-,1 nflt 'r <iilutiu!! 

tllI"'(' lIu~ l)('nsiouli III 10 timl'S th('ir o rig innl \"0111111(', tl'n trii'uf!"illg :t miuuh-,,; nl 1:10(; 
( fluid til"plhs = f).') mill,), nnd pl'f'pnring s tnndnrd film.':! fru m Ih,· sH I.II'ruu lt 'S. I f mnximul 
n ..... ~"'(·ri,1I of hm·illi \\·,·r(' of illt('r.sl. Sf'<linlt'nis fro m tilt' snli,.f,wlory IH'(- I'nrnlions w.·rt' 
slmkl' lI fo r 2 millllll'::l prior 10 I'nth of IWO TI'\\'us llinJ:.,'S ill (-x pl'r inwlIll, 1 ;\11,lt'1I1,.. By 
ioiniinj{ tllC 1l\',-rnJ:'- 1IIIIIII)I'r uf l>Sl ti ll i l:II'r fit·ld ill (,111"1, "f IIII' thn~ ' "Ilt".· • .,..~i \"t' SH lh ' runl,'S, 
rc<.'OI'I·r.\, fn{:lol'!! 1I"1'l'f' ('Siliblis lll'd. 

The ~ccond {'In~s of mnte rinl cOIl~istcd o r prepared IcpJ'omin:o:, frolll 
wliith t!lf' g rn:oo :o: pllr-ticies of ti :i:-o ue tO lllpnn(' nt:-: 1I1)"(.'1\( 1 ~' had hN'1I 
I'e lllovcd. Employing the opt imn l conditioll :i df'fined in the rorcg-o ing 
work, t he fo llowing- procedurc wa~ de\'c loped , 

'With Ihe 11",,;,,111111'(' or .John T. ~l oorc . 
• Sudl hOIll OI.wni7.l' r ... (It,· nOlI· ... i.];.'I.\· II\·:';lu"I,'. I'.J:!" .. frurn Fi ~I '('r ~,-i,-lItiti,· ('0., (;t\-"nwidl 

&. Morton 8t" .. Ncw Yo rk Hi; M:l rl. l" ... ter Bi.·kndl ('0,. CliltllJr i ,l~c, MII >'lI. 



I, Fluw n,tI:! ('C', III' (' III(f!'ol'lInll 1)('Il('all1 an,:? N', aliquot of \\'l·II .:-: hakcn 
lC'p l'olil in ill a:: ('C', ,!.!la:-::-:.:-: to PPl' I·l'd 111 11(' (t',g', K illihall .;=-ljl;):!), ~hakc 
Yi!.!;:OI'(HI:.:ly 1'0 1' :{ IlIiIlUI(,:-:,3 

:1, . \ dd I pl'l' ('I'ul :':(' I"UII 1 in O,j pt'l" ('1' 111 pll(' 11 01 \\'lIl t ' I' In rin:-:,' Ihe 
wall :-: of lilt' lul t\' 1I 1H11I1Hki' lilt' timtl li :'::-: III ' l'OIH't'nll'aliulI l'qllinill'nl In 
I PI ' !' ('Pill. 

:t St ir t'/14'1I :-: lIll1pll ' wilh a 0,/111111 loop ' ",hid" wlu'll p i(, kl'd huri · 
" fUlln1l,\' tIlI'IIU ).,\'11 tilt ' :-: 111'1'<\(,(' of till' liquid . 1 1'<1 n:-:1'(' 1' :-: n.on!):!:! /'t', 1I1iq1ll)ts 

10 n ,!.!I a :-::-: :-: Ii(\p , '1' 11(' :-:1' :': 111<.\11 d l'opll'l:-; IIrt· nllo\\,('d 10 :-: pn'lId In tlll'ir 
IIl1 tl1l'a l lilllil:.: \\'hill' Ihying, Si x 411' :-:1'\'1'11 :o; u('11 lIIinn:-: pot:.: III' (.';1(' 11 

:-:11I 1Ipll ' ;tl'{' Hrrallgpd \ 'P I' ti ('lI lI y (:-: Iid l' laid fHl ,!.! l'Ilph papl'I'); a:.: IIIHI1)' 

011' pig-Ill \' t' l' ti,'al I'll\\':': (:-:<l ll l pl l':-:) (';I ll hf' fillllt,c! nn ()IlP :.:I ich·, 

-l, .J<:xpo:.: t· illl' t1l'iN ilillll :': tn fOl'lIl<1lill 1'111111':-< fM :~ lIIiUlIlf':-: hy plm'ing 
the :-:l i(1£, in tht· :.: In l nl' a Coplin jil l' ('tlllta iliin g' 0,/ ('t, fo rmal in (ftl l'lnal ­
dpli y(h' :I/ .,Wf'}) a nd :-:('1I1('(] wilh 1I :.:(')'(ow eap ()t' innl'lt·d #11 1'1IhhC' 1' 
:-: lo]lJl('r, 

j. HI':.:I l'id t 'lIUIIU'l'lIti()JI:-; 10 ti ll ll :-; \\' ilidl 111.1\'(> 1)( '1' 1'(,(" l'il l l:O; lind 
nnifn l'l ll tli;lIl1i't('I ':': \\'Ii('n vit·\\'t'd Illltil'l' t ilt' low-IlnwPI' ol ljp('!iw', " 'i ill 
11Ie- oil - illllllt'l':.:iol1 Ilhj{'di\'(' n ,(,tll'll 11i(' IlIUIJllf' 1' or 1l/l(,i 1l i :-:{' ('Il in t1 

:-:lH IHlnnl 111111111(-1' 01' ji"ld :-: whilr- 1I1f1\'illg' t'o lllpl l' II' I)' ;\(·I'n:.::-: Iht- (\illllll' I(,' ,' 

of {>/H,lt 1'11111. { 11 1I\' ing' (,110:':('11 til{' Ulllllb{'I' of fi('ld:o: \\' I li el l H I't' ;\\';li l:t hlc 
f(I!' a ,!.!iW'l1 ,,"o rkin,!.! t·olllhinatioll, (111(> Il llly \\'i:-:h 10 t ra w'I':O:(' :-; l ig' lItl y 

:1hO\' (, 0 1' 111·low lli(· Il1Ilxilll<ll <lil.1l1l(' t(> 1' ()I' :-:Olll{, fillll:': in nl'rit' 1' 1l1way:-; 10 
(\uplil'1\II' Ihi:.: :-: innclal'd di :o: tllll t'l',) Th C' mUII])t'!':.: of h/willi :0:('1' 11 in llil'rc 
fill1l:O: of t'lIt'h ~nlllJ1I ( · pl'O\'ide 1111 ill (h·x oj' t hC' ('(llI :o:i:o: t<'Il( 'y or :'::ltll pli n~ 
and of a\' t ' n\g'l'~, 'I'11t' 1I :-: ul\l ('ul<'ll lnli lln :-: 111\ :.:(>d upon tilt" \ ' IIIIIIIH ' of 
:0: 111 II p l l" tht' an'll '1\ ''' 1' \\' h i('1i i t ~I)l'PIIII:-:, Hn<l al'<'11 yi t,\\'pd hy tI l(' oil ­
illllllt!I':-:ill ll oiljl'C'li\'t ·, Jl('l'IlIi l (·o nv(' I·ti l1g' the· ('(111111 :-; 10 hHt' i li i 111'1' ('ll h ie 

('(>nl illl('\l'l' of 1 IIPI' f'cnt I ('JI I'o llli 11 , 
,{""1 )I'I'('Hl1liflll~ and 1'('(in(,III(>l1t:-; \\'hi<'h Im\'(' I)(>(>n d (>:-: ('I 'i l l('( 1 ('1:':t'wllC'l'c 

i ll(' l uclt': in:-:pI'dinll 1'Il11H'1' thnn ('o unl:-: 10 ('11:':\11'(> I'{'jll'odu('ihilily of filll1 :S 
e' ,.1) , pl'O]lt'!' diIT{' I'C' lllintion al'Iel' :-: lllinillg' (') , 1'('l il.l n('{' 0 11 lilt' 1l11111C I'j. 

(':1 1 di :-:l l'ihulitlii of h'l tH'ri a in tl H' fillll :': in orde r 10 1'C'('01'(1 IIIf' (' tHlIlts 
in Nwh (1C'ld ami to f'a(· il itate :.:1;lIi :-:l ieH I HIlHly:-:i:.: ( ~ ), F ol' IlIi:-; jlIlI'PO:-:C, 
\\'i' 11:1\'(' fo und it lI :.:pfnl to dou hlt, till ' :.:i:t,(> (I f "fie ld" Hne! to pool the 
('011111 :-: 1H' 1'1l :-::-; two I'dlll:-; or ('lwh :-:<l lllp l(, hfoj'OI'C' llI;\k ill,!.! ('om pari :-:on 
wilillhi' \'IlIuc':': in oi h!' I' :-:aHlple:.:, 

• ,\n ul1"rnnli\i' ml'lhll'l. "hi,'1. ,."",'<1 mlwll J'I I.or, "'n~ 10 ;:(>I1I1,i1l" d,,' ]"]'rol1Oi1l (Iud 
e hlorofonn in 10 tollll, ]u~I"roi<l IlIbe~, "hi"10 ''''T{' 1'lwk;",1 inlo " IOKt' IlIl~'II""1II ~"nie 
oseit1:olur ' >lIII"r ,1" I'lh IIroll",1 tu tH,''' .;. 15 ",m,) ,luring "ibrlliion III I,jO nlillillmlll'r,'~ ror 
uno minul,', Tit" lu~(('roi,1 lui,,',. t5LT j :IT,' olol(linll\'I;, from Ih",. i ... lUnlN 1",.,rulOl"'l( ('orp,. 
53ftl :-ltret'l (lu.1 Fir:ol '\,'"nul'. Hrookl~' l1 :I:!, N. Y. 

' C'OulUl(!Ninl >'OIITI"': A . II. l' houon~ :;;~301(;, :\ 1 /tHU/t" "lnll1101(o1 ;ri.liunt ,\i'V~), 
Pr" r"r~l: :!Ij !:IIU!::" , ]11"'l'ur",1 rur u,. b," 11 o" ',, &: FrI.'I,,·h Co., 99 Brood tit" no~toll, Due to 
Ih" in r j!(>r j!nll/,:,' uf "irf', ,hi ~ 1('H ~ p ,I . , ,,;,~il ~ O,(l()n:l .... , fInd ,h" lilm,~ "'n,1 10 ",(',..,nt :W rnther 
It",,, l,j """'k~ liT 1i,'I,I~/oIillfOle1l'r, 



IJI /{' r ll(llio J/(// ./oll rl/(I l flf 1,(,j im ... .I} I !);j!J 

EX I'EItI MEXTAI, 1l ~:1'> t ' l :r,., 

/) e/iJlifiUIi of upl illi i/ ,- \\'II C' II d() tl'I,ltl ill in~ till' ('O IH'('llIl'atioll o f 
(,111 0 1'01'0 1'111 I'('quir'cd 1'01' di :,pN:,i ng' ti ll' hlH' i lii it \ \' l\ :-i I'flund tha t, 
1I lthnug'h I 11('1' ('l' ll t Ol';~ W' I' ('('nl lIy VOIlIlIl(, i nili nt r d t il (' I lIIl'U vC'lling of 
{·IIIIIII'l'i and ~I oh i dllr i n~ nll (' IlI innl (' of :, hHk i n~, Ill(' lI,u'i ll i ('o llid Il ot 
II( ' r n ·rd fl'flill ti ll' lIlatl'i x in wh i{'h IIH'Y had 1)('('11 hO ll nd , Six pt· .. ('(' 11 1 0 1' 
(, 11101'01'01'111 \\'11 :' fou nd 10 IIp !l tll l'(':,h(lld ('OIH't'lltntlioll, II 1I:' lIall ,\' pc r­
Illiltpt\ unifO l'1II di :,l l'illlllion or 111(' l!lu,illi ill tllI 'hid 111\'('oiJaet t' I'inl :' U:' ­

I lI'lI :, in'n:, and in ;) IWI' ('('nl ti :':' I1(, hll ll lOgt'lHl tp:, duri ng 'tl1l'{'(' lII i llll ll':i or 
:,hnkillJ.;', 111 10 )If'!' ('(' Il l l i:,:,ue :'1I :, pl' ll :' im):'. II) pp .. (,(' Ilt 1'II1 0 l'nfol'OI 
H:':' lIl'l'fll' tTp(' li vt:' a('t iM1 and f'llll :'l 'ri IH) dillif'lIllil' !", t'hlol'o fol'll l 20 lind 
r,o pCI' CCIlI d('('l't'l,I :o;ed till' 10tnl 111111111(' 1' :0; of 11II('illi nnd itH' n ' lI :o; {,d the 
lH'id -fn !" t dehl'i :o;, (,Ioud('d lilt' :o; u!"pc ll :o; iollS with t'nag ula tpd proit' ill !", ;l lIt l 
a~~ I' ('gnl ed 1lH):; t of ih(' i lll llt'i hi.\t' i1ti inlo til l' hulky :-:t:'d i ll ll' "I :, if 111(' 
IlIh(':o; \\'(' I'e 11110 \\'('11 to :-: 111 11<1, 

A f tel' tll(':-:e slI :-: jIf'lI :,i nn :-: IIw l hp('n d i lll t rd tn 10 lilllt':-: 111 (' 11' orig inal 
vnllltll(> :O; lind t'('ntrll'uJ.;'('t\ li ,l,dltly, (, III1I1H' rntiOll :' o f IIlwilii in tilt' :, ll!Il' I'­

nat (·:-; \\'P I'l' l 'Oll :'l:o;tpnt w i lh 111 (' i'o )'(',!.{oingnh,..:e l'nll i on :-:, I I "':1 :-: on ly a ftl' ), 
tl'f'aIIlH.' nt w itll 10 pt' l' ('(>nl (,111 0 1'01'0 1'111 tlw t 11](' :-< lIj1(, I'IHtt l':-: ('onln ill ('d 
tllll x iltllli 111111111(' 1' :-; or :-:i ll ~ l (' hu(-i ll i. 

The n11l1l1 )(' r s and :o; lat(':-: of t ilt· IU\ ('i lii i n tllp :-:('(I IlIll'lIl s wcre a:-: 
follo w:-i : Ii pel' ('cnt cI II ornfo 1'1 11 , tilt, 1II !I.iorit~, of the h:,u'illi a :o; :-: llIall 
C!tUIlPS and :, i llg le:-:. (>X l'l'pt w ithin rI'H~lIlCllt:-: of li :-;:-: u(' "'h idl lind no t 
1)('('11 hOlllo~(, lIi Z(·d; 10 IWI' ('('nl ehioro i'o l'lli. IJr:tdieall y all IIl\{' ilii u!" 
:-: ing'\(':" Ih(l ll~h IlIlln ~' \ \ ' (" !'t' not yt:'1 l i hentt('d 1'1'11111 111(' t i:-::-<III' I'(·:-:idll e:-: : 
:10 lind 50 IW I' ('('nt elJ! o ro fol'ltl . 1I111('li Ht' jd - fl.l i't hlll' illlt :' deiJr i:-: awl exees­
:-; tVt' pro tei ll p l'C'('i pitatt' whi(,11 traJlP('d IJcll'illi of poo r :O;lainillg quali1 y , 

The ditTering CilJ)!.u: it ie:-: o f :,cvc l'al <I i i II (' l1t :-: 10 lihe rat (' (!t·('hllllpcd .1 / , 
/(' / )1'(/(' 1'1'0 111 li :-;s lIc cOIlll'onent :-< we re ciCllloll :-: lrat(,d in st udi(,s (III lIlux i­
lIIl1l I'('('over y or s lieh hll (' illi in to :-: III )(' I'I1IlI (':-:, Of' t'onn nienil y ll \'ililnhlc 
l'eagl' IlI :" the difTc renee:, hetween \\'ul (' 1' 01' :-:~d j n c ilnd l' I'(' !"h 01' Iwiled 
2 1'(,1' eent :-;CI'1I 111 in wut.e l' wc re Ille more in:,tl'Uetivc, ~,\ /'tt'l' :-:hakillg' 10 
P(' I' ('enl li :,:-:u(' :-i ll :o:i pcn:-<ion :o; w it h 10 per eenl dllo l'Ofol'lIl 1'01' thl'ee 
lIlinute:o:., the dilutions to 1 I)er cenl li :-:s ll t:' ( 1% t'hlo roi'() I'1Il ) Wl' l'e lJIad t:' 
ill nqu f'ous tll l'(liu w ith !lllil w ithou t. :-:(' I'UIll . and t hp :-:ul' [>(, II :-:i oll :' we re 
clnrified by lighl centrifugatioll 10 y ield :-:tlpc l'llalE's I ami I ', 'Phe i<.cd i­
rllenl~ werc :-:hakl'n with frp:-:it aliqnot s o f' th(' I't':-: pec i i vc diluenl :" 
hl'nUJ.;'ht to \,OIUIt IC, cte" :-:0 thai tht, I'c:-. pet,tivc :-i llPCl'lHltC:-: 11 aud ·111 
were ohta ined, A f ter ('nllll\('n\1ill ~ th (' hnci lli 1'('('o\'(' l'ed in thc :-: lI('C(,~ · 
~ i\'e :;UPCI'1H1I C:" t y pieal rN 'O\'C I'y 1'1.1(' 10 1' :-: We rl' wut(' r or :-:lIl i ne ('0111 -
plllw i with 2 pCI' ('eni :-'('1'11111 . 1 :Ui, 

'1'0 Slltl lllHl r iz('J tlte UW:,! :-: uct(':o;:-: ful dcelt.I I)IJlin~, d i sp(' I .. ..: ioll and 
I'cco\'c l'y of M, / P J)/ '(l (' \\'a:, H('(,()lllpli:-:hed hy :-< hllkin~ 10 ]IN {'l' llt ti :-: :,u C' 
:o;u :o: pcn:-: ioll :O; wit h 10 per ('(' 111 ('hlo rnfol'lII unci hy <lilul i ll~ I n I Pl' l' cell t 
ti :,:-:uc in th (' I" '(>:,('nc(' of I'l'e:-:h 0 1' h('at ('11 2 )('1' ('( ' Ill :o;cnllii. 



:17, :! 1':lIlI lII emliuli of .1/. 1t: /1I'(l C for SI(lJ/r/(lrd b l lioli of 1~(' llmm il/ I:n 

X II III/H' r ... of III/Jcol)(l ctl' r ia illlt'}I1·oJl/;" .- ln 'I'Hhle 1 are ~h()W II : l·OIlI· 
Illl l' i~n ll ~ hetwee n the <1lte l' lIl:1 le llletlwd :-i t' llll lloYl'd 1'0 1' ~hHkillg le pl'omin 
wi lh ehlo rnform: lil t' ave rage nUlllhe l'~ or hae illi pCI' ~qlL:'1re field and 
the prolmhle lllLltlhe r :-i pCI' culli ,' ('(' nt illl etCl' ( 171" t i~:-: u c) in three 
ICllrOt llill :" :lntl nne "B(; (; lCIII'olll;n" d('~('l'ihed; 11 1:-:0 tile ('o IH:e nlrnt ion:s 
or li :-::-: II(, if Ih(':"(· l(' p1'OllIin :; wc rl' Hdju:·;j CfI In :-: iltlilHI' 1I111llhe r :-: o r hal' illi. 

'I' '\I!I.~: I . { '" ml,ori" "1! "I 1II,' III"d.~ ; 1I1'l'm!I!' 1111111/'1' 1" "I .\ 1, I" p rll i' lU'r 1('. "I 1",Irollliu 
(1% li.~~ItI'J, 

1. 

:.:!. 

:1. 

4. 

' '''p r'olll i ll 
~o. 

\ \'n.lc 

.J Iii' 

,1.\11• 

B(;Gc 
~ 

,\ \'I'I'Hg" 1:Illl·i l li 
Ih'1" s(ll1n n' 

;\ . !l and 
shukl'll 
3 min. 

:.!.G 3.0 2.7 

0." O,ii 0.7 

7. 1 G.5 7. 1 

'J -_., 2.5 2.7 

~ 

It Sonic 
"hnk" rl 
I lUill. 

2.0 2.5 

0.8 0.9 

7.:1 ".0 

2,5 2.(j 

A n ' rn:;(' IIH., j lli 
P"1" sm,q)I.·R 

Bit"; HH<'/ l'c 
:-Cl. s 10' 

2.G (i.i') 

0.8 2.0 

7.4 18.:") 

2.6 H.i) 

1.0 

0.3 

2.R 

1.0 

1.0 

!I.:l 

1'( ,1' lut 
t i»:ju(' for 
('ol1stnnt 
lluruJl{'rs 
o( h.llcilli 

:\.0 

9.9 

1.1 

3.0 

• 1I:t .... ·tJ on tlil' lin' filn'~ tOILH!t'~\! for c:wh ~!\mpl(·. It ,,:\~ nOt rU"(·I',.,~nry 10 cukuliu c Ihe 
~;J:'uifi":lI«'(' or dilT"r('UN'S h/'l\\" "'n s:lIllpll'g # 1 nn,1 :! or # I 1111>1 :1 I,~' tlie lIlf'llioll \11'~rjUed 
(6 ) . I II ,·,wh o f 111.1 ~!'B of :!O ticl<l · h~·· li{'lol '·lm'l>1lr;~o(1~. toH lI\'t'r1I\I' J !(to~ lIr ""hLl'~ (k'!' urr(',1, 

· 1' n.' lJtlrt',1 from ;,ulil'idu:l1 lepromas kindly ~"pp l i,'d ill 19-17 10.,· Dr. (j,"or;!"tl I.. Fit .... 
lltul i" 1!).j:1 I).,' Dr. I!oll:\ Ie Wo!lt'olt or I h ... [1 . ~ . I'!lhli,' Ilt'ullh 1""TI'h' 1I 0.~ I )itlll, 
('url·i1l.,. Ln. 

'.\ 1\( ' (1 ~u~ J "' '' ~;O(1 1 "'01'('~~"01 I .... \\·n,J . ·'~ lU/'lhnd ill tli .. 1'1'('~,·n.·/· "f :1 lJ('r 1'''''1 hurll:\1l 
~ I'h·.'n. In l'r('I"'rI' :I "Io'I'1'",,,i((" nml"hiu)!, 110"1 of \ \',,01 .,. 

The lolnl lIHllIhf' I':" of haeilli pCI' filill dillillctc r (20 fi eld :-i of IG 
:-:Ql1nrc:-: eH('h) "<l ng-ed f rOtH 2:)!) in :-;<llIIpl(' 2 to 2.417 ill ~1I1l1J1l e 3. 
'1' 11 (1 di ~tl 'i h\1tioll :" o f' InH' il li within fillll :-: we l'c nIQn·(>(· inhly Ic:-:s II nifo l'll\ 
nf t(' 1' :-: lill kin :.:- hy hand thnn nft(>J' :-:o ni f' v ihl'lltioll. Thf'l'f' \\'1'1'(" 11 0w(>\·c l'. 
11 0 jo: ignifieHll1 dilTc l'l'I1(,(,:; hc twec n 1'C' :o.;ult s prodl1 ('l'd hy ille two Ille th od ~ . 
( 'o lllJlari :"o ll :" hPl wcell d ilut ing- tli e (·ldol'o ro l'll l. t l·C'at r·d :-:i l1 :" I)(l n ~io ll li in 
\\' :.\ /(.'1' unci in 1 pe r ('cni :"enlll1 :"11 0\\'('(1 iltn t tlt (> lait e r delincll tcd the 
1l1ll1'gi ll :" of ihc jo:jll incd fillll~ 1I 1O rc cl C'arl y llnd nfTordcd lin HpprcciHblc 
improvement ill ihe I'cliahili ty o f' t lil' (·() l1l1t ~. 

:-;ill(-c Wad(":-: leJl I'olllill wn :-: PI 'C' JI<lrf'd 1'1'01 11 poo lt'd If' PI'01lIHli (f) , 
HIC ('O Ullt s in it 1l1i1y alTO I'd !l cllle to ihl' N)Jl('elllt'Ht ions of .1/. Icprlle 
now ('llI)11oycd 10 die it Ihe }I it sudtl 1'l'<H't ion. 'Ph I' Ill1tl1hc l' :-:i of hacilli 
ill the No:-:. 2 and :{ le promin :; :-i llhli tll ntintl' pl'c\'i o ll ~ oli:"c I'Vtltiol1 :" tlln t. 
IIntllnd eonecntl'ulion :-: 01' b~lC illi 11l:l~' d i/Yr· 1' in Ihc OI'(\CI' o f 10 t ill1('8 (Z) 
nnd Pill plia size the nC('esjo:ily of pooling- 1f' \lI 'OllHl :-: as t li e fir:; t ~ t cp ill 
l)J'epHI'ing fnJ' s lumhndizalioll of o rdilllll'Y lep I·olllin :-:. 



1:18 Iliteri/oliol//I/ .)UIII'II//( of 1,1' 111'0'-:// 

~:hlP(·(·:-:::in· l'lIl'Inl:-: duril1g- Ih(· pn' par:ltioll 411' till' "IH,' (; ]\'III'41111ill" 

suiJ:-:lnntint ed tile ('ll l'ii{,I' f'vid('IH'I' IILlI! d,lon.rllr!11 (]t·(·lllllllling- (';Ill l it' 
condu('t C'd without c\(':-:truel inn of' 1II,H'nlnJ('ll·r ia. _\ I~'Il." III'HIJ Il' '·[I'Hr'ill,l.{ 

of' the (·/l rl! l'uIlY·JlI"l'pnrl·t\ IH: U :-, u :'pt' ll :-:iO Il (turhidil,'" = llC'plll·lnllll'tt.1' 

8) o(-('l1rred during' Hlltoc'illving- HI lU pOllllll :-, :-:11'1\111 lll'(';-::-:un' 1'01' 10 
minllt~':-: . ~t'n' I ·I I H·lt':-::-:t thl' Illi{'ru:-<f'npi(' ('0 11111 :-; diel 110\ tlt'('I'I'a:-:I' nflt-., 
thi s treatlllf'lIt, or dllrill~ :,uli;-:('(jlll'lIl dt·,'1tUlipillg' or tlit, <Lutol·IIl"(·!! 
s lI s pt'lI :,ion almlt' und of' tht' :'H ll lf' :-:II:-:)ll'n:-:io ll d il ll !pt! ill t lit , lIultwla\"(·d 
S ll ~ pl~ ll :-: ion of 11I1II1lI1l :o:pll' t'll. 

Altlloug-II Ill(' I'l'ol'l,duI'P:-; outlim,d ill IIH' tir:-;t I'HI'I of til!' 1:" '-:1111.-: 
sectiull of tllili l'I'pori I'l' t'llli I ('flit'il' llt l'I't'o\',' ril ':-i of dl'<,llIllIp"d lind 
Jlurified ,II, h' /Jnlt' for JIliNn.-:c'opi(' .-:tudy, t l ll'Y HI'l' uot PI'OPO:-:t'c! <1.-: a 
hnsis 1'0 1' tllc IIJ'l' IHlrntion flf pUl'ifil'f1 I('prn:-:~' I.lnti,!!t'll:-: fr01i1 1t1'1l1t·t1 
lep l'OIllH1i , )1~'I'ohl\tl e l' in il en ted i ll :-:11('11 ('irl'ltt l l.-:t:IlII't'1i Hre I"t'wiil," 
Jle l' lIl l'II "~ t1 by hUIWlIl ti:-:1iut> prolt'ill :-:, :\ I t,t ,illinil'al wa.-:hin,!! Hili!. or 
cnzyllH' tn'atllll' lll ~('l' 1II tlIllikdy 10 1','(,(, ~ t1dt IlIleilli tIl' 11I11IIUn ('0111 , 
POIlNtt .-:, 

' I' lte fract ion lltioll datil lilT' illt'lueil'd [l I'illllll'ily hp('lIu .-:e '-:II(o('(':-:.-:flll 
use of chlorofo rlll 11:-: <-l t\er'it lt llpillg' lIg'<'lll cll'P"lId .-: lllJl!1l Hdhl'n'lll'l' Itt 
l'einlj\'{,ly nnrrow 10 1£'1'<-111 ('(':-: , whidl III'£' {ll·tel'lllinNI 11Y til(' 111'411)(,l'lies 
of the chloroforlll. the IItYl'Ohllete l'ia , <\lId thc li '-:'-:lIe lipid :-: and PI'OIPi1l'-:, 
Of tile IIlany !O(UI\'C ll t1i u.-:ed, nallicly clh,,'1 £>tll,·I', pelro l ('llil'l'. Xyll·IH>. 
benzenc, toJue ll l', (,Hl'hon t(·tmchlol'idl' and {-hlo!'ofol'1 ll . the In:-:I j.-: the 
mo:-:t eJl"ectivc dcCIIl1l11,illg' and .leo ll {,(,lItnlting' · agl' nl (9), 11 :-: Itlajor 
lillhilitie~ I1I'e: ('onglllatiug lletioll on p l'o1('i n:-:, lind :-:lI l'f'riol' el.ll'lH'it y 10 
ext ract from llIy('obactl'l'i<l I ho.-:c I i pid:-: (t'hil'fly \I'll Xl':-:) wit i(,1t an' 
pnl'liculnrly iltljlorhtll l 11:-: I.Idjunlllt:,; lind <1'-: (-O ltljlOIH..' III :-: \l'hil'h hilHllh t' 
Zi ehl ~ XI,t'I :-; (' n (-O l tllllt·x during- .-:tni ning-, 11.-: at.'tion 11 :-: II (,lIntt'Jllmlnl" 
di sapPcllrs WhellC\'CI" d('C'llIIr ljwd lillli jll'n :-:io ll :-: arC' d itt lll,d tn a point 
whe re no f ree '-:(llvelll rl' l lIuin.-:, ~illt(· tht' :-:Irluhi l il\' of ehlornfot'ln in 
wol('1' HI :!:!o i:-: lUi pel' t{'nl. a J()· lilrH''-: d ilution of .-:~::-:t(,lII:-: lrpall,r! witlt 
G pe I" {'en 1 cI do I'o /'o 1'I J1 oil\'iu t {''-: III(' ('O IH"(>1I1 m to I' (' tT{'et. 

Sillce cldul'ofol'ln i.-: lo.-:t to the alll1o:-:phere in :-:hnh-n :-:y:-:telll:-: Hnd i:-: 
bound hy tll~'C()hH etc l'ialli n d ti:-:'-:Ut' lipid:-:. 10 jl('I' ("(,li t hy , 'OIUIIH' a'-::-:\ll'l':-: 
declulllping w ithout IlPPI'(-(' inhle 1I11)riitieHtio ll of ti'-:'-:lIl' I'rotl-i n" Hnd 
without (hln~cl' o/' H eOIH'l'lltnltOI' (>/1'1'(-1 /'olll)win,!.!: dilutioll, Tltt, lI'-:l' of 
20·50 P(> I' ('en l chl orofo l"lll in ICjl roltlill .-:n:-:pl'Il, .. ion .-: i:-: iJUlclvi:-:ulrl(' for 
thrce reai;ons: d c:; trll ct ion of' lllytoll1lete l' in. (,flagullil ion of' I, roll'i n:-: 
( bul ky .-:edi l llt·nl .-:), and ('ollecn tl'l.lliOII mtlt,,!, tlt,lll di :-t IWI'.-:itlll of the 
myeohacterin, 

By wo rking within tlt e 10Ienll1('(>:-: d(·fined alton.', i l hll:-: h(>I'1I d !'I IlOIi ' 
stnHed lltat dtlo rofo l'lll dcel utnJl ill,l{ did not lo \\"er tltt.' llliern:-:(-opil' 
COUlIt.-: in H K CeI '-:IISPCIl.-:io ll \\" hie il had hN'1l HutOl'iH\'(>d at \0 pound:-: 
stCH IlI pl'c:-:~ tll'(' for 10 1I1inut('~ : al :-:o Ihnt tlt(> 1l1l1l1iJel':-t of .1/ , '''III'(f(' ill 



27: :! f; J/l/ lIll'm/io/l of .11 . lepnl(' fo r 8luudllrdi::lIlio/l of l.e}H"olJlili l ;~!J 

onliIllH~' h:prolJlin .... pun he e",t illluted lllld (;OlllpllI'Ni hy :-:i III ph· prn­
(·cdllrc:-:. Sj nec i't andard ization of t il l' 1l1l1llbe l':-1 of hi\ cilli in iCl'l'ol ' lin 
:-1t:C III :-: rell:..; ihle, tht' n~H:-:on:-1 I'o r eontinu ing to pool <1:-1 IIlHlly \(>]11'01 1111 8 

as po:-,s ihle IIIII :-1t he (,lIl pllH:-,izecl , ( I ) The po:-1:-ibly difT<'rt:~ nt allti ~l'lli(' 
qlm liti (':-: of the hll tilli in difT('re nt It' prollla:-: Ita:-: lIot Iwen :l:-:s!l~· {'d. (:1) 
The re i:s inere<l:-: in ,!.{ I'\' idc·nce tltnt lIllI l)('I:I\'(:,d III\ltl/1Il ti:-::-1ue 1II1IV 11 <: H 

n 'Il/'lin ('!H llpo nf' llt in t he .\ l it:-1udH le :i t (1), I';\,ell with pooli ,;g-. I hl' 

('llIWI 'lllnlt io ll of' ti:-:1'Iu(' (' l)lItPOlH'IH1'I 11111," not rcadil y he 1'I tu lHl anlii'.cd . 
It prc,\,io ll :-:ly hH:-1 hl'f' ll :-: hO\\' 11 (1), IIlld i:i he r!' s lIlJ :-, llIlltint ed, Ihat tilt' 
Illlllll)l'r:- of baci lli p('r g l'lllll o f nn rll lll \.nppenring- nodules IIIU Y vary 
o\'c r II JO· l'old J'an ,!.:'<,. f\ lIlong the pre \'inui' c\ ele rlllirllllio n :-: Ihe <I VI' rage 
Illlltlber:; were t\\,j('e the IlIcditll1 number'. Simple mlj ll :i tmen t o f huc­
te r ial nlltllh('l' :-: in Ihe lion poo led lepro ill in:-: :2 and :~ l ' I'ahlc J ) wO ll ld 
eH II :iC 11 f) · tilll(·:-: diIT(' I'{ ' IICl' in 11 1(' (·Olll'pnirntio n .... of HlItoeinvNI 11111111\11 

ti :-::-: Il('. 
:-:lI :\I:\IA HY A:-; II ('O~C LU:-:IO~ S 

I. Opt illllll enmliliou :-: fo r deeh lllll}i n~ und disp(>!':-:ing myeobtl(·te l'ill 
in tllrbid "' II:-,pen :-: ions nnd ti :-~ ue hOllIogenntes for m icroscopic purpo:-:es 
11/l"(' beetl de fin ed. 

1. S hnki ng .lO pCI' cent le p roma "' \l s pe n 1'lio n ~ , o r u rd ilU\I'y l ep l'OIl1 i n ~ 
wit h t i5;S lIC in 3-5 pCI' cent concentrations, fo r ~ minutes with 10 pe r 
cent chlorofo l'l1l hy volume re lenses .1/ . leprue from cl umps and glo bi, 
Further dilution 10 I pe l' cent t i ~s ue, with ~ Imkillg in Ihe p resence of .1 
pe r cen t se rU llI, permil s the pl'e pnl'lltion of' ", t:lined fi lms contain ing 
su itnble Il llmhe r1'l o f uniforml y di st l' ihll led bnei lli . :\I'e thods rO I' mic l'n­
:-,co pie cnumcration a nd fo l' eO lllpuring the concen tmtioni-; o f Imcill i 
ha ve hee n g iven. 

3. "It has ng'nin been s howll tha t t he numhe r:- of M. lep/'oe in 
le prOllul :; l1I<.ly "ury ove r a lO-fold rllnge . 

.t . E\'en with :-: illiple me thods fo r counting a nd adjus ti ng the 
bucte rinl cont ent of' le promi n, the pooling o f' iCp rOltlllS must be con­
linll(>d in o rde r to obtain I'en so llable un ifol'mi ty in th e q uaLit y o f the 
bnc il1 i Ilnd the concent rati on or autoc illved human ti ssue component:-:. 

I\ESU:\I E~ Y COXCLU:; [O~ES 

1, Sf! IlIIn ildlnido Ins eondieiOlWS ~'iplimnjj paNi d{'SIlglutinnr y d ispersnr /IIi.'O­
l)(Icb ' r ins f'n slIsl)(onsionl'S turbins y hOlllog('n('ntos de lejidos df'S tinn<los a fin es mitro· 
g('6pk'OS. 

2, E I Sl\emlimil'nlo lit' SUSI)Cns io U(>;j .Ic If'promn s nl ]0 po r .·If'nlfl, 0 d" Ipprominn 
Nlnlt'ntl) ('(In l.('ji ,lo n {'OllI'en l rneiolll'S dt' 3·5 l)Or ci.:nto, durnilit' :1 minlltos con JO 1)(1 1' 
f·i l'lIl0 ue eloro fonno po r \,O ]III11CII, d, 'SpN'nde 1M M. leprne de los g l'llmos .r gloho~. 1..8 

d ilut ion IIlterior n 1 por cienlo de Il'j i,]o. (.'<I n SllI'lidimil'nlo f'n I)rf'!\('nc ill de ] l)Or ci('nh~ 
de s uI'ro, l'lCnnitl' In prCl'llrneioll de I}('licu lns i.ciiidlls (Iue (.'OlIti,'n(:1I cnniidndt'S udecUiulM 
dl' br..::il09 disl ribuitlos uniforuWlIlt' I:t.' , Se (\,'Sribl'll mli toc.lns pnm In 1'llUlIll'nlei6n 
micm>odlpil'n y pnrn tompnrn Ins (.'Ollccnh'lU'ionf'S ;If' bnc ilos. 
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:1. S t· J'II oI"lI\u"II'llIlu d.· 1111"\'" (jill' I!I .~ t·ll!Itidlld , '.~ !I., .11. 1"'''',1< "11 I"" h'lJ!'"mns 
1'11"(\1'11 s;'r Imslu 10 n~'p" lImYUl't'S ('II I1I1US qn,- I'll ,,1 nil<. 

4. Ann .Iispllnil'ndn .If' 111.;/0.10,; :<"]I(·iJlus pHm ,·nnll'r Y :ljlls/nl" ,.] L"U Ilt.' lli.lo 1111<'­
/f'rinn" .If' In h'prurniIlH. IUlY fjlt(' ('<JntitLIlHr In IIw~.d ll !I" It· I H"(ormL.~ plln. \lhll'llI' l' Hnll 
llnifunni,!JI,1 11\~AIIUlhh· ('tI In "nlidnd .\,. [us hm·i lo" ,\' "11 In "O!II",'nlnlO'i"lI .1, - [us ... ,ml)l'· 
111 '111. ':1 .1,· "-jill" Illlmlinu II'nlll1l"" iii 111111,..111'1', 

I. 1I ,\ s ,,: . .;; •. 1. II . .'\ ,L:'rind,·,· fur hom"~"lIi 1.i ll,L:' IWI·I.·rill! ,·hllll]!" "r inl" ·("\l'.1 Ii"". !!,,,,, 
S"j"IU'I, 9" ( IH-II ) (i l rl -{i l (i 

2. I I.\ st.:", J . H. !\ nut. · "" th, · IUlnlllf'l'li nf h'p rns y 1111,·jlli wlli..]1 limy ''''''Uf ill 
Il'pn-'II" ... -.. lul, .,.. Inl " rlln!. .1. l..-.pl"lJSY 1] ( In-l5 ) 2a-21i. 

:t ILoil,s, .1. II. QUlllll illlli\'(' n"I'('t:I" of "nlllpliu!t I('pro.;;), "kill 11'"i"IIS hy tli" 5(' 111] .... , 1 
ill,·i"inll IIwll1u,1. Inlt 'fllll!. J. L.t·pr"".\· 24 ( \!J.')(i ) "1443:1 . 

4. I IAS ":S, .J. II . Hpjl'lllion nlHl ,iilfl'ro·nlinliun .. f (·n r holfll\'l j.~in·"jni'li' . IIII.\·, ·o llH"'.·rin in 
oIin),:'ll"sl ic film s. Allwril'llI\ H,'\'. '1',,1 .... 1',·, & I-' lIlm"l\. Di!'l . 74 ( IUiiG ) 597·G07, 

5. 11 IS":S .. J. I I. .'\lj.<;IIY of Ilw 1'1111' of myc·uluH'I.·rill in 1'1'11 nn,1 li ...... ul' ' ·UItUf.-.s. "\ lIlI'fi"nll 
HI'\·. 'I'1I1 .... n·. & ]->ull11oll . n is. 17 ( 19ii8) 789·801. 

6. II ,ISI.; >I, ,J. II. 111111 J.\ ;U)ll ,IS. II . .. \ . 1'11(' ("'U('I'lI lralion fit' InIMn,I., h:willi frow 
s pinnl fluid hy "WilliS flf l·h('w],·111 f]''''''lIllIlioll I1l1d lipi,l "oh·I' III " .• 1. I.llh. oX 
('Jill. 1\1 ,,<1. 25 (l!J40) 88G-8H2. 

7. I..:: noIJ, H. nlill (if;IIUI'r".:s . 'I' ll. Posit]\'(' "I"pmmin" f"lIdioll." wilh ~1\i;pI'JI "i!lns !II' 
11.,fllml tis.'! III' IIlI ,·lil·II'S. I llit'l'IInt .. J, 1"' p l'lls), 24 ( lU5(i) l iT-18 1. 

8. [ WOIl1.l' lh:AI.TII OI«l,ISI1.,ITIOS } ~~XIWfl <':llIlImill1't' on 1"'llI'V",\' ; First ]{" I)ori. 
Wurld II lth, O~. '1'1'(,11. Hl'p. St'r, Xu. 71, 1!)5:J. 28 pp. (5,\ Prl'pnnltion of 
IIII' :'o l ilslld,\ nnli!!I'II. PI). 23·24: r t'pri lll€{1 ,'crh,,' i lll ill 11I11·rulI!. J. I.A'prosy 21 
( 19:'):1) 535.) 


