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FOR EWORD 

We have had annual leprosy resea rch conferences now since 1965. The confer
ences have proven 10 be most useful. provid ing as they do: review of research 
progress. an informed discussion of resulls. and an oppo rlUnity to pla n coll abo ra
tive work for the fUlUre. Th is year because of restrictio ns on budget and travel. 
we were not able to have the usual fina ncial suppo rt. but many of us felt that we 
could not afford 10 miss a meeting. Many were nOI able 10 allcnd. but some sent 
an abstract to provide II nOi e on their progress. We also relaxed the rule on the 
number of prcscmal ions by one person when only one of the co-authors could be 
present. The meeti ng was held in the San Francisco Bay area because there are 
more peoplc cngaged in leprosy research on the southern peninsula than in any 
other area of the Un ited S tates. We are indebted to the Stanford Research Insti· 
tute for their hospitali ty and the use of the conference facilities a nd to the Center 
for Disease Control for reproduction of the book of abstracts for the meeting. 

C II AR LES C. S UEI'ARD 
Con Inflict! Chairman 
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Program af the Ninth Annual Leprosy Research Conference 
Con'ents 

Confe rence Chairma n: Dr. C harles C. Shepard 

15 May 1974, Wednesday 
Morning Session: C/wirmlm : Dr. I.. Levy 

McCormick. J . D. and Feldman. R . A. Lep
rosy in the United Stilles. 1971- [972. 

Ibrris. E. H. and Prabhakaran. K.* Uptake 
of rad ioacti ve DOllA by My('obClU l'ri lllll 
fl'pn ll' ill I ';(r u. 

Fieldsteel. A. U. Thc neonatally thymccto
m;7cd rat: a highly sensitive host for the 
detection of small numbers of via ble M . 
it'prot' in the prese nce of large numbers 
of dead M. /i'prat'. 

["ans. M . J. M ononuclear cell turnover in 
mo use foo t pads infec ted with Mycohm'· 
(erilll; r it'pm e, 

Nava lk af. R . G .. l.C\·Y. t .. Patel. P . J .• DalYi. 
R. R. and Ohople. A. M. Immune response 
\0 slow growing myco bacteria , 

Afternoon Session: Chairma,,: Dr. R. S. Weiser 

Morrison. N. E .• Congd on. C. C. and Col
lins. F. M. Effeci of thymosi n on Be G in
fec ti o n in the T-Iymph ocy te d e pl eted 
mouse. 

Shepard. C. C. Rei nfection and vaccine im
munity ve rsus M. It>prae infec tions in 
mice. 

Ng. H. and In}'. t . Further slUdies of the 
prot ecti on conferred by prior mycobacte
rial infection of mice and the failure of 
adopti ve transfer. 

Welch. T .• le\')'. l. , Ng. H. and Spitler, l. 
rrclimina ry studies ill \'i"o of cell·medi· 
ated immunity in M. leprae- and M. ma
r;IIwn-infected mice. 

Bullock. W. E .• [vans. P. D. and Wyan. C. R. 
Depletion of lymphocyte sub-po pulations 
in the splee n by murine leprosy. 

16 Ma y 1974, Thursday 
Morning Ses,-,.ion: Chairman: Dr. W. E. Hullock 

Co leman. M . B., Morales. M. J .• Botero. 
G. I. and H astings. R. C. The effect o f 
tha lidomide on a quantitative precipit in 
reaelion ill \';"0. 

Drut1. D. J . and Bodel. I). Mechani sms o f 
endo ge nou s py rogen productio n in pa
tient s with leprosy: Why are patiem s with 
uncomplicated lepromatous leprosy afe
br ile? 

Rea. T .. Quismorio. F ., Nics, K .. Hard~ng. 
B .. Disaia. P., Levan, N. and Friou, G. In
tradermal a nt igens, e pi cut aneous hap
tenes, T cell coums. B cell counts, lympho
cyte transforma ti on. and aut oantibodies in 
one group of patient s with lepromatous 
leprosy. 

Quismorio. F., Rea. T .• levan. N. and Friou, 
G. Im munoglobulin deposits in cl inically 
no rmal skin of lep ro mat o us leprosy pa
tients. 

Hastings. R. C .• Morales. M. J .• Slack. C. E. 
and Jacobson. R. R. DialY1.able transfer 
fa cto r in le pro mat o us leprosy. T ox.icit y 
studies. 

Jacobson. R. R. Treatment of lepromatous 
leprosy with rifampin. 
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Afll' muon Sc)<,~ io n : Chail'/llall : Dr. R . R . .IacOh~ 1lI1 

Gordon. G. R .• Ghoul . n. C , MUrr:I~· . J . F .. 
Jr., Peters. J . II. and 1.1'\')'. L n ... ,t1c !c\ 
cis of dapsone and .monoacclyltlap!<>ollc in 
ralS and mice receivi ng diclar), dap.'>onc. 

Levy, I.. J)ap:.onc-susccpl i b i l i l ~ of ,1/yO)/"'c
If'r; lIm It'prat' as a dClc rm irl:lllt of pat ient 
response 10 accdaploonc. 

I'clers. J. I-I .• Gordon , G. R., Murray •. I. ..... 
Jr. and I. e\'y. I .. Metabolic dispo\il io n ve r
sus therapeutic response 10 accdap\ ollc. 

"lndrca res person presenting rhe paper. 

Murray •. 1. F .. Jr., r;ordoll. ( ;, R.o "clers, 
J . II .. Russell , O . A .. Villein. D. H. . li nd 
Stu' IJard . C. C ' )1:1 ..,111;1 Ic\ch of :-. ulfoncs 
in pa lie n!!. of '>a pu:I New Gu inea receiv
ing lIccdap .'>onc: corrcl:ll io n \\ jlh cl in ical 
a:.:.cssmc nl . 

Ru s:.e ll. D. A .. S hepard . C. C ... Mclhe. 
n . lI . and Vinein. O. R. Prc:.c nl :. t:ltu:. ;n 
Ihe aced"pso nc therapcllt ic tri,,1 in th e 
K"rirnui and i l .~ rela t i()n ~ hip to other Irial :.. 

Russell.D . A .• Worlh. R. M .. Jallo. n .. F:IS:ll. 
1' . :lIld ShelJard. C. C." !\C'{'da p"'{lIlc in 
the prc\e llli\c trcatmen t or le prmy: Ihre\.· 
)car~ a fter tht.: I" ... t ... hlll . 

Read by Title 

Dharle, A. M . and Ibnks. J . H. Energetics 
or Mlm (My cohllClnillm lepraemliriwIIJ 
during the trans ition from ill vivo to ex
tracellular growth. 

Rightsel. W. A. and Sa wyers, M. F. The syn
thetic capabilities of mouse macro phages 
following in vitro infection with Mycobac
terium leprae and Mycobacterium leprae
murium. 

SkinSlles. O. K. and Mal suo . E. Contra sting 
morpho logies of reactional stat t.:s in lep
rosy. 

Walsh. G. I· .. SlOrrs • • ~ . E .. Rurchlield. H. I~ . 
and Vidrill£'. M. F. Ne\\ :.I at i:. tic:. on the 
incide nce of leprosy in the armad illo . 
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Progrom of the Ninth Annuol leprosy Reseorch Conference 

McCormick, J oseph R. and Feld mlln. Roger J ,\. Il'JHO :'~ in the United State:.. 197 1-
1"J72. 

1 here \\erl' 261< ca:.es of lerrn~y reportl'd 
In tht' I llI ited State:. and Puerto Rico in 197 1 
and 1972. I \HI hllndred I\H'IlI~-three (:t~e~ 
IX.' !! III the [Ulan \\ere reponed trom three 
~ta l e~ : Calitornia (921. I eXa~ (55). and I la
\\aii ~ 7 (,1 . Si .. t~-Ilille pl'rcelll 0 1 the ea:.e~ 
\\l'ft' horn oUl:.idt' Ihe Unitl'd S lal e~ . A ,ill
nifiGlIlt Incrl'a~e occllrrl·d in Ihl' IHII1lber III 
palil'nb n.Hn in the Philippi ne~ and tuner
iean Samoa. Irulll a IIltal 0t J6t':t~es in 1969 
and 1970 to 90 t'a~e~ in IInl ;lI\d 1972. I ' ilt~
li\l'1l1 77 (7l)f/ ) ca~t'~ hnrn in the United 
Slatl'" nl'h'r li\cd oU I ~ide Ihe United Stale:. 
hIHlIId'lrtl·" 01 the 2flX ea."e:.. IcpromawtI:. 
Icpro~~ oceurTl'd in 511 / . IlLhl'l'culoid in 261 i . 
dimtlrphllu, in 161 1 . and indelenninate in 71 i. 
I hirl\ -.. e\l'n 01 the 5S ea~e" horn in the 
{lni te'd S tat o ne\er li\ed oUbide 01 the 
United Stale~. ;Hld had IHI hi~ttll'y of leprosy 
in another memher III their family. -",ent}
,i .'\ 01 the~e .l7 c:t 'e~ (70'{) had lepromatous 
ur dimorrlHlu~ krro~y. and II of the J7 pa
t ient~ (JWi ) had indeterminate or luhercu
loid Icpro~y. I he mean age at diagnosi~ of 
the ,\7 pa lie nt s "ith no [,;.oo\\n contact to 
Icpro~y \\as 4S.H )ears. comp;trcd 10 a mean 
age at diagnosi:. 01 JJ.l-l ycar~ in tho~e c:t:.es 
horn in the United Statc~ but who ha d either 
livcd in endcmic areas o ut ~ide the Unitl'd 
States or who had a history of another fam
ily member with leprosy. Two hundred twen
ty-th ree of the to\;ll 26K cases nOra) were 
confirmed hy biopsy. Six new cases 01 lep
rosy \\erc diagno:.ed as a direct rcsult of 
routine e ... amin:llioTl by a sta le health offi
ci al of family contacts of known cases of 
leprosy. [Cen ter for Disease Control. At
lanta , Cia.] 

" arris, E. R. and I' rabhakafllll , K. Uptake 
j of radioactive DOPA by M,I'('oho('l ('rilllll 

Ii'pra/' ill ,·j/ro. 

We reported previo usly the oxidation of 
tritium-labeled DOPA by M ,I'l'IJlmC/I' rilllll 
/eprm'. se parated from lepromato us human 
tissues as well as from o rgans of e ... perimen
tall y infected armadillos. The prese nt study 
deals with the uptak e a nd binding of DO llA 

by the leprosy bacilli. The orga nisms were 
obtained from lepromatous human spleen 
removed al autopsy. The M. leprae prepara
tions were tested for their ability to oxidize 
D-DOPA and tritiated DL- DOPA. Forcom
parison, cultured melanoma cells were em
ployed . The mclanocytes oxidized L-DOPA 
and labeled DL-DOPA: however these cells 
show vc ry lillie activity towards D-DOPA. 

The organisms were incubated with tri
tiated (1.0 JJ Ci 2 m\) DL_DO llA (p H 6.8) 
for 120 minute~ at )70 c. After incubation, 
the reaction mix tures were centrifuged. the 
super natant decanted and the sediment was 
";I:.hed four timc~ with deioni7ed distilled 
"ater. rhi~ procedure removes the free 
DOPA and al so the triti:lled wa ter formed 
;n Ihi.' o ... idat;ol1 of the substrate. Radio:! c
th ity in the I1rSI superllat:tnl as well as the 
sub~ell uent \\ashiogs was assayed: the final 
~upernat;Ull sho\\ed very little activil), above 
Ihe bac kllf o und counts. The washed sedi
ment \\as suspe nded in deioni7ed disti lled 
"ater. and the suspensio n was lyophilized . 
rhe Iyophili/ed material was resuspended 
in water and the radioactivity present was 
assay('d in a Beckman Model LS-250 Liquid 
Scintillation Coun ter. 

With the melanocYles. si milar procedures 
were followed. except that i~cubation with 
the triliated (10.0 JJ Ci / IO ml) substrate was 
carried out in the culture na sks with the cells 
adhering 10 the growth surfaces. The cell s 
wcre scraped off and all the washings were 
done using the culture medium for suspend
ing the cells. The fi na l sediment was sus
pended in water. for lyo philizatio n and liq
uid scintillation counting. 

The result s showed that M. leprae as well 
as melanocytes take lip radioactive DOPA, 
Hea li ng the cell cultures and the b:lci lli pro
duced considcrable impairmelll of their abil
it y to bind the substrate. 

M. leprlJe and melanoma cells possess 
o-d iphenoloxidase. A cell line of fibroblasts 
developed from armadillo skin did not ox;
di1e DO I'A and also showed no uptake of 
the radioacti ve substrate. Myocardial cells 
arc known to contain eatecho lamines: cul
tured turtle-he;lrt cells were found to bind 
trit iated DL-DOPA.- [US PHS Hospital. 
C;lrvilie. L::I.] 
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Fleldsteel. A. Ho ward . T he neonatally thy
mecto mi zed rat : a highly sensit ive host fo r 
the detecti on of small numbers of viable 
M . /eprat' in the presence of large num
bers of dc:td M . lepraf'. 

The iniac! mouse is hi gh ly susceptible to 
foot pad infec tion wi l h M . h'/Hae. the min
imum infectious dose being 3 to 30 o rgan
isms; however. the biggest dr.awback to the 
use of int act mice for the stud y of M . it'prae 
infection is in the evaluation of lhe result s 
of chem o th erap y. The efficacy of vari o us 
drug regime ns is ge nerally demonstra ted in 
terms of initial killing of M. leprai' as eva lu
atcd in the mouse foo l pad . M. It'pral'rccov
ered (rom biopsy specimens taken peri od i
ca ll y during tr cal men! is inocu lated into 
mice. Primarily because a small inoculum o f 
M. leprof! must be used (5· 10l) due to the 
"cei ling effect" seen in intact mice. the scn
sitivity of the iniac! mouse is severel y lim
ited even though decrease in via ble M . lep
rae of up to 99.9% ca n be detected . Since a 
patient with lepromatous leprosy may en ter 
treatment wi th 1011 to lO ll viable M . leproe. 
the infecti on is by no means emdica ted when 
via ble orga ni sms arc no longer detectable 
by the mouse foo t pad tech nic. 

We have shown that coo ler sites on the 
body of the neonatally thymectomized Lew
is rat a re highly susceptible to M . /eprlle 
infectio n after either local or intravenous 
injectio n: however, it was nOt known if small 
numbers of via hie M. /eprae could be de
tected in the presence of large numbers of 
dead organisms in a si lUation simila r to that 
which might exist during or after d rug ther
apy. Accordingly. groups of neonatall y thy
mectomized Lewis ra ts were inocula ted with 
a mixture of 107 heal-k illed M . /epra(' and 
varyi ng nu mbers of viable M . /eprae rang
ing from 25 to 1.250 per si te. Each nit was 
inoculated in four sites. mnles in hind foot 
pads and testes, femn les in hind foot pads 
:lOd cars. Co ntrol groups consisted of thy
mectom ized ra ts inocu lated wit h killed in
oculum o nly and thymeclOmized rats inocu
lated with corresponding conce ntrations of 
viable M . /eprol' only. When it was necessa ry 
to check viability of harvests. passage was 
made to foot pads of intact BA LBl c mice. 

No viable M . /eprae we re recovered from 
the killed inoculum itself either after inocu
lation into thymectomized ra ts or on passage 
to mouse foo l pads. On the ot her hand, M . 

Il'prae was able to mult iply in all of the other 
groups both in the presence and ,Ibse nce of 
the killed o rga nisms. Thcse result s will be 
di scussed in detail. but fro m the data il 
seems likely that the neonala ll y thymecto
mized ra t sho uld also prove to be a highly 
se ns it ive ho st for the d etect ion of small 
numbers of M. /eprae in the p rese nce of 
la rge numbers of drug-killed M . leprae. 
[T his work is supported by the U.S.-Japan 
Coopera t ive Medica l Program. Gra nt A I-
08417 . Life Scie nces Divisio n. Stanford Re
search Institute. Menlo Park , Cn. 94025] 

[ ,'ans, Michael J . Mono nuclea r cell turn
ove r in mouse foot pads infected with My
coblll"fl'rillm leprae. 

This study wa s designed to establish thc 
technics necessary fo r the cvaluatio n of mo
nonuclear ( MN) cell turnover in the mouse 
fOOl pad infected with M . leproe, and 10 pro
vide insight into the turnove r kinetics. 

BALIl l c mice infected five mo nths ca rlier 
in both hind foot pads with 5· 10J M . /eprae 
were injec ted intraperitonea lly with 100 
~ Ci l H-TdR. a nd pa irs of mice were sacri
fi ced at in terva ls.of one hour and 1,7, [I. 
and 14 da ys aft er injection. Both hind foo t 
pads were removed. fi xed , embedded . a nd 
prepared for light and elect ron microscopic 
autoradiography. Init ia lly, foot pad sections 
were a nal yzed to determine the distribution 
and the types of labeled cells. Low- power 
light mi crographs were taken of the :Ireas to 
be studied . These arcas we re then sca nned 
with a magnifica tio n of I,OOQX. a nd the po
sition of each labeled cell in the cell ular in
filtrate was nOled and ma rked on the co r
responding low-power micrograph. To st ud y 
the kinetics of MN cell turnover in the cellu
lar infiltra te, the number of labeled cell s 
prese nt at each t ime int erval was estimated 
by counti ng labeled a nd un labeled M N cells 
at a magnification of 1.000x. All M N cells 
in a field were co unted a nd scored: the slid e 
was then m oved until a new fie ld was in 
view, a nd the co unti ng process was then re
peat ed. At lea st 500 ce lls were sco red in 
each section. req uiring the examina tion of 
15 to 20 field s. The results from the study of 
bot h foot p:ld s were comb ined. and the num
ber of labeled ce ll s per 1.000 M N cells wa s 
determined for each a nimal. 

At the time the anim.lls were sacrificed. 
the infection wa s late in its pla tea u phase. 
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and lllo~1 01 the cdt~ cOll ta ining () rganis rn ~ 
appea red acl; \ al cd. h~ morphological cri~ 
leria . Labeled cells \\cre fou nd distributed 
throughout the infiltrat e: ct!'rtain arca10 ap
peared 10 co nta in more laoded cells than 
other)" !>uggc:-.l ing tha I Ihc~c cclh. were not 
randomly d istributed. The population of la
beled cells wa s compo:-.cd of lymphocytes. 
monocylCs. and macrophagcs. None of the 
labeled ce lls conta ined org:Ulisms at any of 
the limes :.t ud icd . 1\\ o ne hour afler injec
lion of Ihe lH_TdR. an :tvcragc o f 16.7 MN 
cel ls [ltl" 1.000 cells was I"o('lcd. Al o ne d:l Y. 
29.4 I:lbclcd cdb Wl'rc :-.corcd per 1.000 cells: 
this valli(' dccn:a:-.cd to 15.9 al II days :md 
17.0 al 14 days. Not only did thc proportion 
of labeled M N ce lls appear to decrease. but 
tbe numbe r of grai ns pe r labeled celt ap~ 
peared a lso to decrease. 

T hese preliminary resu lts suggest that : I) 
the M N ce ll s of Ihe infected mou~e foot pad 
divide : 2) thl'Y can increasc in nu mber by 
proliferation of the exi~ti ng M N cells. li nd 
perhaps also by migration of ne\\ cells to the 
sit e: J) ce lls con ta ining .II. It'PHI!' do nOI 

di vide: and 4) new cells do nOI ap pear 10 be 
phagocYli/ing M . li'prIIl'. lTh i~ \\ork is sup
portcd by the U.S.-J apan Coopcrati,c Med~ 
ical Progra m. Granl AI ~ IOIIO . Life Sciences 
I)i vision . Stanford Re!>eareh Institute. Menlo 
l"lark. Ca. 940251 

/ 

Nava lkllr. R. G .• Levy. L . I'a lel. P. J .• Dah·i. 
R. R. and Dim ple. A. M. Immune res po nse 
to slow gro wing m)'co bact e ria . 

1}l al[uc~forrnillg cclls ( PFC) in the spleen 
of mice infected wit h slow growing myco
ba c te r ia s uch as M . leprae. M . ll'pr(lC'lIIu
riwII and ;l / . /I /Cl'rlllU were en umerated by 
loca lized hemolysis in agar gel. usi ng shee p 
red bl ood cclls (SR BC) coated with homol
ogous and heterologous antigens . In the pri
mary respo nse. ma xima l levels of antibody 
forming cells varied "i l h each species in re~ 
s pect of time of nppeamnce and the second~ 
ary res po nse appeared 10 be higher in mag
nitude t han the primary one. Hemagglu tinin 
determinati o ns using 2~me rcnpto~ethan o l 
treated se ra indicated the absence of 75 
antibodies. thus suggesting the seco nd ary 
response to be an enhanced IgM type rather 
than a true IgG reaction. [Thi:- invcstiga~ 
li on was suppo rt ed by the U.S. Ll!prosy l"lan~ 
cI of the U . S.~.Iapa n Cooperati ve Medica l 
Science Prog ram :Idministered by Gco~ 

graphic Mcdicinl' Bra nch. Na tional Insl iWt("" 
of Allerg) and Infe..: t iou, I>i~ea!>e~ (Gra nts 
K22 1\ I-OSM 7 and R22 "1 ~07S0 I). Bcth(""sda. 
Md . M("" harry Medical ('ollegl.'. Nai>h\·illc. 
Tenn.: Lepro~y Re!>earc h Uni\. US I'H S 
Hos pital. San Fra ncisco. Ca.: JII U~ LWM 
Leprosy R e~earch La boratory. Haltimore. 
Md.) 

Morrison. N. E .• Co nj!don. C. c.. ll nd Col~ 
J lins. I: . M. Effect of thymnsin on BeG in 

fect ion in the T~lymph()c Y l e d e pI c ted 
mousl.' . 

It has previously been reported t hat BeG 
produces a fatal mycobacteriosis in mice d e~ 

pleted of T celts by ad olesce nt thymectomy. 
irrad iatio n a nd bone marrow reconstitution. 
When co mpared 10 normal cont rols an in~ 

creased number of BCG organisms was 
found in thl' lun gs. bone marrow. lymp h 
nodes a nd circulat ion of t he T cell dcfieil'nt 
animal. In eon l ra~ t to the norma ls s uch ani
mals did not develop peripheral tuberculi n 
hyperse n~iti\ it) \\ hen meas ured in the foot 
pad . 

" t hymo!>in frac t ion was prepared from 
cal f t hymus. the acti ve principle of which is 
known 10 be an acidic polypeplide with a 
molecular weight of 12.600. Si nce it ha s 
been re ported by Bach ('/ "I that ill vitro in
cub:n io n of mOlL~e bone marrow ce lls wit h 
thymosin will result in the appea rance of 11 

s ubpo pulati on of s polltaneOl!S roset l e~form
ing cells containing T ce ll markers. s uch as 
sensiti vit ), 10 anti~theta se rum and aza thi o~ 
prine. it was of inte rest to "Sec if thymosi n 
would influence T cell dependent immune 
res ponses aga inst BCG in fectio ns in the T 
cell depleted mouse. 

Thymosin was injected into normal and 
T ce ll deplctcd a nimals for an cight day pc~ 
riad prior to intra vcnous challe nge followed 
by an e ight da y period post-challenge. The 
multiplication of BCG in the lungs. splee n 
and livcr W:IS follo wed over a 90 day period. 

Th)'mosin treatmen t of the T cell depleted 
animal prevent ed the occurrence o f a fatal 
BeG myco bacte ri osis in that no deaths oc
curred duri ng the ex peri me ntal pe r iod . 
Changes in the viable cou nt s of BCG in the 
lungs. spleen and liver were consistent with 
the eve ntual emergence o f an immune re~ 
s po nse that co ntro lled th e infection . These 
results arc consi stent with the cla im that a 
th ymositHensitivc sUbpoputat ion of T cell 



366 Imernalio fJa { Journal of Leprosy 1974 

precu rsors ca n be matu red into a runctio nal 
state in Ihe absencc of t he t hymus 10 ex press 
some as pects of cell-med iated imm u nit y. 
[J H U- L W M Researc h Labo rat o ry. Balt i
more, Md.: Biology Di visio n, Oa k Ridge Na
tio nal La borat ory. Oak Ridge. Tenn. and 
Trudc:1U Inst itut e. Saranac La ke. N. Y.} 

J Shepard , Charles C. Reinfec tio n and vac
ci ne versus M. leprae infectio ns in mice. 

In M . lepra!! infections in m ice we have 
very consistentl y found protectio n a ft e r vac
cinat io n with li ving BCG. eve n in doses as 
low as IO U bacilli . In contrast in an early 
ex periment we found no evidence of protec
tion following an M . /eprae infectio n of the 
o pposi te rear foot pad: the firs t infecti o n 
conta ined an average of about 10M bacilli . 
In reeent years. howe ver. seve ral o the r 1:lbo
rat ories ha ve reponed definit e re infec tion 
immunit y. 

In a new experiment we were careful to 
time the appearance of the plateau phases 
accurat ely. and in some groups we counted 
bacilli in i ndi vidual mice. S ome mi ce re
cei ved injectio ns of M . lepra£> or Be G at the 
time the plateau was attained in the fir st 
h.ind fOOl pad . The challenge 10 all groups 
was given one month after the appearance 
of the fi rst pl ateau. Immunit y was judged by 
harvests at the time of appearance of th.e 
second plateau and again three months later . 
In the reinfected group. harvests of indi vid
ual mice showed that nearly every reinfected 
mouse had some degree of immunit y. The 
immunit y was nearly comp lete if the bacilli 
in the first foot pad numbered mo re Ihan 
IO u. but it was often partia l when Ihe y 
numbered less than 105.8. A level of immu
nity equal to that observed in the reinfected 
mice was seen in a group of previously un
infected mice that received M . leprae that 
had been harvested from the fi rs t infectio n. 
purified. and co ncentrated so thaI the num
ber of M . leprae injected into the foot pad 
( 106.J ) was equal to that in the first injec
tio n. A group receiving 101.0 BeG onl y in 
Ihe foot pad al so had approximatel y th e 
same immunity. but a group receiving a 
mi xture o f 1()6·J M. leprae and 107.0 Be G 
in the foot pad had less protection. Be G 
gi ven intradermally was apparently as pro
tective as the sa me number gi ven into the 
foot pad. but the earl y and lat e harves t s 
gave different results. The best immunity 
was seen in reinforced mice that had also 

rccciVC"d Be G given illl raderma lly (l r into 
the previo lls ly infected fOOl pad. 

Alth o ugh Be G a nd M. leprae a re rela ted 
a nt ige nica lly. t hc BCG co uld theoretica lly 
have had it s prot ecti ve effec t wi thout 13C G
sensitized T lymph ocytes actually reacti ng 
wi th M . /eprae a nti ge ns. since BC G-vacci
nated mice have been shown to have act i
valed macro phages ge nerall y. not j usl in lo
cal areas. Thcoretically death of M . /t'p rae 
occurs in il etivat ed rnaerophages . but the 
acti vati on might occur elsewhere with sub
sequent mi gration int o the infected area. o r 
it might occ ur locally as a result of co ntact 
of sensitized T lym phocytes with M . leprae 
ant igcns. - [This wo rk was pa rtia lly sup
ported by an int e ra ge ncy a gree me nt be
tween the Nat io nal Institute of Alle rgy and 
Infectio us Diseases (Nat io nal InslilUies of 
Health) and Ihe Cente r fo r D isease Control. 
Atlanta, Ga .] 

Ng. Herman and Levy, Louis. Furthe r 

J 
studies of the protec ti o n co nferr ed by 
prior mycobacterial infecti on of mi ce and 
Ihe fa ilure of adoptive transfer. 

Earlicr studics ' demonstrated that mice 
previously infected in o ne foot pad wilh My
cobaclerium marimJm resist challenge in 
the opposite foot pad with M. marinum o r 
M. leprae. Thi s finding. together with Fen
ner's demonstration Ihat naive mice were 
not protect ed against M . marifillm challenge 
by the admini stration of serum from pre
viously infec ted mice sugge sted t hat the 
protection a gain st bOlh homologous and 
hetero logous challenge res ulted from a cell
mediated im mune res ponse. We ha ve there
fore attempted to protect nai ve mice again st 
mycobacterial challenge by the tran sfer of 
splenic lymphocytes from previously infected 
mIce. 

In a series o f ex periment s. s plenic lympho
cytes obtained from mice previously infecled 
with M . marinllm or M . leprae were admin
istered to nai ve mice. Lymphocytes were 
harvested at interva ls after primary infec
tion : I()t> to lOS cells were administered in
travenously (i v) or intra peritoneally (ip). and 
107 lymphocytcs were injected into the fOOl 
pad fro m 90 days befo re to 7 days after chal
lenge with M . marinllm. In one experiment. 
the foot pads of nai ve mice that had re
ceived 107 or 108 lymphocytes iv o r ip from 
donor mice infected with M . marinum seven 
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months earlier Wen! significantly less swo l
len than th ose of mice receiving onl y the 
challe nge inocu lu m and those of mice chal 
lenged after the transfer of cells from pre:
vious ly un in fcctcd donors. Other :lItempt s 
to provide protection against challenge ei
ther wit h M. mllrillUII/ or 1'4 . lepra" by the 
transfer of splenic lymphocytes from mice 
previously infected wilh M . lIIorinum or M . 
lepra£' ha ve failed . 

Although the mean of the measurement s 
of foo t pad th ick ness was sometimes small er 
in mice receivi ng lymphocytes from prev i
o usly infected d onors than in co nt rol ani
mals. the grea t vari:llio n in fOOl pad thick
ness am ong mice of the same cnvi ronmcllIal 
gro up made for wide co nfidence limit s 
around the me'ln va lues. rendering appar
ent differences not signi fi cant. In an effort 
to develop a more discrimin:ll ing model . ..... e 
studied the mo rtali ty of mice after iv chal
lenge ..... ith M . III llrilllllll . The morta lity was 
fou nd to va ry with the size of the chall enge 
dose. and mice prc viously infected with M. 
/IIl/rillllm but not those previo usly infect ed 
with M . ll'IJrfl/' wcre found \0 resist the iv 
ch:lllcnge with M. morilllllll . Ho ..... c"er. the 
ip tra nsfer of 10" splen ic lymphocytes from 
mice previousl y infcc ted with M. lIIori1//l111 
or M . leprae failed to protect nai vc mice 
against the iv M. marilll/l11 challenge. 
. There appear to be at least two explana

lions for the fail ure of adopti ve transfer of 
protectio n against mycobacterial challe nge. 
The transferred cel ls ma y have incl ud ed too 
small a proporti on of specific.llly se nsi t ized 
lymphocytes. either bec:lUse of the timing 
~f ly~phocyte harves t relative to primary 
InfectIOn. or beca use t he spleen is not a n 
optimal source of se nsitized cells fo ll owing 
~ ocal infection in the foot pad. Alternati vely, 
II may be tha t protection against mycobac
terial cha llenge req uires the presence of an
tibody in addition to se nsi ti zed ly mpho
cytes. Further studies are in progrcss. [This 
wo rk was supported in part by the U.S. Lep
rosy Panel of the U.S.-Japan Coopenltive 
Med ical Science Program. administered by 
the Geographic Medicine Branch. Na tional 
Inst itu te of Allergy and Infect io us Diseases 
(G rant R22 A J-7801). Le prosy Research 
Unit. Public Healt h Se rvice Hospital. Sa n 
Francisco. Ca. 94 118] 

Welch. T .• Levy. L. Ng. H. and S piller. L 
Preli minary studies ill I'jlm of cell-med i-

<lted immuni ty in M. It,puu'- und M. IIIllri
IIl1fll-infectcd mice. 

Because splenic Iymphocytcs rrom mice 
previous ly infec ted with Ml'cohll cll'fium 
1II0ril//lIII or M . leprGl' fa iled to protect naive 
mice rrom mycobacterial challenge. we be
gan st udies to assess the abilit y of splenic 
lymph ocytes to respo nd to m ycobacterial 
ant ige ns ill vitro. At va rious times aCler in
fectio n with eit her M . 1IIorj'lIIl1I o r M . I('p
m('. mice we re killed by ce rvical dis location, 
a~ld Ihe spleens asepti c;lIly removed . S ple
mc lymphocytes were combed into RPM J 
1640 tissue cultu re mediu m supplemen ted 
with 2% penici llin-strcptomycin solut ;on, 1% 
I-glutam ine and 5% fe tal c;llf se rum v v 
T he lym ph ocytes were pooled from three t~ 
four mice and filtered through a nylon wool 
column to remove ce llula r debris. effete 
cells. macrophages and polymorphon uclea r 
leukocytes. Cel l suspensions were a ll owed 
to rema in o n the colum n for 20 minutes a nd 
then was hed through wit h 50 Illi of medium. 
The purified lymphocytes were was hed once 
with mediu m a nd ce ll count s made. At th is 
time. a t least 95t;i. of the cells were lympho
cytes and more than 99£"0 remained v;:lble. 
Ccll s us pe ns ions were dilut ed to 2-]" 
l()b / ml and dispensed in I ml lo ts into ~ t erile 
test tubes. Three tubes of ce lls were left 
wit ho ut antigen as b'lse line cOTHrol cu ltures . 
and triplicate tubes of ce lls were stimulatcd 
wit h some or all of the followi ng a nt ige ns: 
M . "'(lrill/wl. M . leprf/t'. P'PD. Triplic;lI e 
tubes were a lso sti mu lat ed wi th PH A. Cells 
were incubat ed at .n° in a 5% CO 2 951'( 
air mixt ure ror 48 hours. O. ~ microcurie of 
14C thymidine was added to each tube. and 
the cultures reincubated for 16 hou rs. At 
this time the ce ll s were harvested and the 
amount of incorpora ted radioactive label as
sessed by liquid scintillati on. 

Lymph ocytes from M. 1II0rilllllll in fected 
i1~i.mals co uld be shown to respond at sig
mflca nt leve ls to M. mor;,w1II antige n as 
soon as two week s aft er infection. wit h stim
ulation ra ti os remaining high liS long as s ix 
m o nth s post-infection . However. Iympho
q1es from M . leprat' infected mice did nOi 
s ho w ~ i gnifjcan t s timulati on until fou r 
mo nths afler infecti on . Stimula ti on ratios 
remai ned elevated for at least two month s 
in these mice. the period during which the 
M It'pu le a re being killed. 



368 Imemoriol/a/ Journal oj Leprosy 1974 

Indlfl'CI macrophagl' migra t ion inhibition 
ICSb \\ere dune Oil Ihe su pernatant :- from 
s ple nic lyrn plulCYICS c ultured al 5- 10" ro~ 
l ymphoc)'lc~ mi. lI ~i ng normal guinea pig 
macro phage), :il> indicat or cells. The same 
med ium a ~ that used for st imu lat ion lIas 
lbCd. exce pt that Ihe fe tal cal f se rum co n
tained in Ihe medium had been previously 
shown 10 support the migration of guinea 
pig lym pthll'YICS. l" Iigra lio n inhibit ory fac
lor (M II-) lIas produced as carl y as two 
weeks all e r inJectio n \\i[h M. II/arinl/Ill. Su
pernatant:. 11'0111 .H. 1/,,,1"(11' infected mice 
hal e no) hccn I(lund hI con tai n ivl 1F. Il ow
l' \ Cr. al tIll:' l ime all ~lIpCrrlatarll ~ hal c not 
o("cn I C~lcd . 

Antl gell' pre pared lmm armadillo .\1. It'fl
/'(1{' weill 1\1 he Ie" dfl'cti\..: In l> limu lating 

by 23 \~ cd ~ f2 . 1 " JO~ ce lls). Thl' mean ecll 
count in control splee ns at 23 weeks was 
/.4" ltv' cells. I he proportion of lympho
cytes by differe ntial cou nt in in fected spleens 
al 23 wee ks was 15-241'( \'s 58-700:0 in norma l 
spleens. Frequencies of 04 positi ve cells (% 
lysis) declined after the eighlh week of infec
tion to a mean of 5.S± 1.4% vs 22.9 ± 4. 1% 
in co ntrol :. pleens at 23 weeks. Respo nses 
10 PH J\ by ce tls from infected splee ns were 
also ma rkedly dec reased at 23 weck s. The 
res ult s indi e,lI e tha t muri ne leprosy causes 
progressive loss of lymphocytes including 
T cell subpopulalio ns from the splccn.- [R e
~earc h Hl pporled hy NIH Grant A I- I0094. 
U ll i\'er~ity of Kentuck y College of Med ici ne, 
I.exi ngto n. KentuckyJ 

I~mph(jc~tl" nr 111 pr(l(Jucing. 1\-111-". I h i~ ma y Co lema n. M . H .. M o ral es. M. J,. HOlero. 
he due tu 1O\lcit\ Illher~'1lI in armadillo ./ G, I. and H astin gs. R. C. The effect of 
material 'lnee ,u perna t;tnt~ fro m the:.e prer- thalidomide o n it 4uanti tat i\'c precipitin 
aratwll' {\Iithou[ h .. edlil arrear 10 dccrea:.e react io n i ll I'i lro. 
Ih~l1\tdtn e tneorporaliull lIf I ~ mrhoeyte:.. 

II hh \\\lr~ \\,h ,uPPllrled in rarl h~ the 
II.S. I. e pro,~ Pand HI the U.S.-Japan Co
(1I'k,:rattle Medical Science I'rogram, ad mi n
i,tered h~ the (i..:ographic Medicin..: Branch, 
\':lIIOIwl In ~ti tu te III J\llc l' g~ and In f..:ct iou:. 
Di,ea,e:. (Gr:tnt R22 A I-07IW I). and by NIH 
Caree r !Jeld lllllllen t J\\lard A I-43012 to Dr. 
Spitl er, Di vision of Immunology, De part
ment of l\okd iei lle. Unilersi tv of California, 
San I- ra nci~c,) : I...:prol>} Rcse:u'c h Unit. Pub
li c lI ealt h Sen icc lJ ospit;tl , Sa n Francisco. 
Ca· 1 

8ull oc k, \\' . F: .. E"all s. I'. I) , and \\')' 311 . 
C. R , Deple tion of lymphocyte subpopula
tions in the spleen by murine lepro~y. 

Murine leprosy is a chro nic granuloma-
to us infection of lymphoid tissues and in
\'o lve~ perianeriolar lymphocyte sheaths of 
the s plee n. C t H mice \Iere inoculated iI' 
wi th I " 10K MYl'uhm'lt'rillm h'prael1l11riuIII. 
At 8. 16 and 23 weekl!o post-inoculation . in
fected and age-ma tched control mice were 
sacrificed. Wh ole splee ns were prepared fo r 
total nucleated and d iffe rential cetl counlS , 
Lymphocytes bearing the O-i soantigen were 
qua nt itated by a 51 e r release cytotoxicit y 
assay and the response of spleen cells to 
ph yt o he ma gg lutinin P (P HA) wa s mea
sured. Mean numbers of nucleated celts in
c reased [0 a ma xi mum of 2.8" JO~ at 16 
weeks in infected splee ns bUI had decli ned 

Thalidomi de is efrecti \'c in suppressi ng 
the clinical mnnifcSla tio ns of erYlhema 110-
d OSlIfII leproslinI (EN L), E L is cons idercd 
by man y to be a manifestat ion of an Arlhus 
or immune complex phenomenon . One of 
the cr ucial ste ps in the seq uence of evcnts 
occurring in an Arthus o r imm une, complex 
phenomeno n is the combination of an anti
gen wjth it s nntibody and the formatio n o f 
a pr eci pitat e. Thalidom ide is know n [ 0 

chemicall y in te ra ct with various amines a nd 
prot e ins. The presellt ex periments test the 
hypothesis th;1I thalido mide inh ibit s ENL 
by preve ntin g the preci pil:llion of antigen
antibody co mplexes. 

Rabbit an tibod y to bovine serum a lbumi n 
(OSA) wns purifi ed from commercial anti 
se rum by affini ty chro matography and la
beled with 125 1. BSA was labeled with Ill !. 
Quantitati ve preci pitin curves were estab
lished and zones of approximately SO% an ti
gen excess. optimum propo rtio ns. and ap
pro:<i mat cly SOC'(, antibody excess determi ned 
by liqu id sci nlill:ltio n spectroscopy. The ef
fect s of thalido mide (10·10 10 4 M) o n the 
quantity of antigen and antibody in the su
pernatants :md prccipitat es in each zone 
were determined. 

Thalidomide has no effect on the quantity 
of BSA or antibody to USA precipi tated in 
any of the three zo nes of the quantitat ive 
preci pit in reac tion. These data provide no 
support fo r the hypothesis thaI thalidomide 
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affects the precipita tion of an amigcn and 
its antibody in EN L. ["Suppo rted by the 
U.S.-Japan Coopcrati\c Medica l Science 
Program. Gran t AI- IOIOJ. US PH S I-I o~pj l al. 

Carville. La.) 

DrUI7., D:n'id J. and Hodel. l)h~· lIis . Mecha
nisms of endogenous pyrogen production 
in patien ts wilh leprosy: Why afC palicnls 
\.\ilh uncomplic.1lCd lepromatous leprosy 
afebrile? 

rhe prima ry mcchani),m for fever produc
ti on in infectious disca :-;cs involves the elab
oration of endoge nous p~ rogcll (E P) by 
phagocytic leukocytes with subseque nt Slim
ul 'lli on of temperature-regulating ce nters in 
the hypothalam us. The most effective stim
ulus 10 the production of EP if! vilro is phag
ocytosis: the monocyh! (MN) is five to ten 
times as effective as the pol ymorphonuclear 
leuk ocyte (PM N) in this regard . 

In pat ienlS with uncompli cated leproma
tous leprosy (Lt). both IlMN's and MN·s. 
as well as fi xed reticuloendothelial phago
eytes contai ned large numbers of leprosy ba
cilli. Nevertheless. in the absence of "reac
tions:' pa t ients with LL are not febri le. 
Studies were therefore carried out in order 
to determine whether EP production is de
fecti ve in the leukocytes of pat ients with LL. 
and whether M. !eprot! is a n apt stimulus 
for EP production. 

Buffy coa t leu kocytes from two pat ie nt s 
with uncompl ica ted LL who were bacteremic 
were incubated ove rnight in the prese nce 
or absence of heat-killed S. mm'us strain 
S02A ( 10-20 cocci / le uk ocy te). LL leuko
cytes prod uced as much pyrogen as similar 
numbers of leuk ocytes from normal blood 
donors in the presence of s taph ylo cocci. 
Neither LL no r normal leukocytes produced 
EP in the absence of S. ollreus. Converse ly. 
MN's obtained from three normal donors 
and incubated overnight with heat-killed M . 
!eprae (3 bacilli /leukocyte) produced large 
amounts of pyrogen. Supernates fro m the 
washed bacilli did not cause release of py
rogen when incubated with leukocytes. 

These stud ies indicate that LL leUKocytes 
are fully capable of pyrogen production. and 
that M. !eprae is an effective stimulus for 
EP production in vitro. It is possible that 
absence of fever in patient s with LL may 
relate to a selective defect of T lymphocytes. 
In vitro stud ies designed to investigate thi s 

possi bilit y are in progrcss. - [University of 
California School of Medicine. Sa n Francis
co. Ca.: Yale Universi ty School of Medici ne. 
New Haven. Conn. ] 

jRea. T.I-I., Quismorio. F., Nics. K., Har
ding, 8., Disaia, P .• Levan. N. and friou, 
C. Intradermal antigens. epicu ta neous 
haptenes. T ce ll counts. B cell counts. lym-
phoc yte transformation and autoanti
bodies in one g rou p of patie nt s with 
lepromatous leprosy. 

Our in itial obse rva tions in lepromatous 
subjects of normal responsiveness to imra
dermal antigens and of normal sensi til-3 tion 
to an epicutaneous haptene (Rea l't al. Clin . 
Res. 20 [1972] 214: Nalick t!t al. Am. J . 
Obstet. Gynecol. 118 [1974] 393) was co n
trary to the many reports of a nonspecific 
impa irm ent of cell·mediated immun ity 
(CM I) in patients wi th lepromatous leprosy. 
S uch co ntra ry findings prompted further 
stud y to learn if any nonspecific defi ciency 
of C M I could be demonstrated in our group 
of patients. Furthermore. because these pa
tient s appea red to be early in the course of 
their illness. i.e .. ambula tory o utpati e nt s. 
median age of 3 1, li tt le neurologic deficit. 
scant or absent nodular lesions. and the 
com mon presenta ti on with ery thema " ado
slim leprosllf1l with few o r no other signs of 
lepromatous leprosy. we reasoned that study 
of this group would help determine if the 
repo rted nonspecific deficiency of C MI wa s 
a predis posing cause for lepromatous leprosy 
or a result of the disease . 

Forty-two patients were studied: 22 men 
and 20 women. Fo rt y-o ne were bo rn o r 
raised in Mexico. Forty-one were classified 
as LL by the clinical criteria of Ridley and 
Jopling; one was classified as LI. It was not 
possi ble to do all tests o n all subjects. 

Imradermol of/l;ge"s. Forty-two leproma
tous patients received intradermal 'lntigens. 
Control patien ts. 85 for tuberculin and 3S 
fo r the rest. were from the dermato logy cl in
ic and all were born in Mexico. At both the 
5 mm and 10 mm induration level of respon
siveness. there was no significant difference 
between the two groups fo r strepto kinase! 
streptodornase. mumps antigen. tricho phy
ton. cllndida antigen or histoplasmin . Lep
romat ous patients showed less responsive
ness to tuberculin S tu I)PD-pill. p value was 
less than 0.05. suggesting perhaps a specific 
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deficiency of eM I but no nonspecific defi
ciency. 

EpicuuJIleOll!i Sl'lISilizal io" , Sensiti7 .. .ation 
to 2.4-dinitro-l-O uorobenzene (ONFB) was 
attempted in 22 lepromat ous subjects and 
was successful in 19 (or a se nsi tization rate 
of 86%; the "normal"' control sensitil.a ti on 
rate was 100% ( 15 patients with cervical 
dysplasia); the "a bnormal" control se nsitiza
ti o n rate was 38% (74 patients with invasive 
cervical carci noma). Beca use DNFB might 
be 100 pot ent an immunogen/ antigen. 2. 4-
dinitro- l-chlorobCn7.cne was used to attempt 
to dem.o nstrat e diminished responsive ness. 
Using a se nsit izing dose of 2.000 mg a nd 
challengi ng a l 2 1 days with 0. 1. 0.05. and 
0,025 mg DeNB. 9 of 12 leproma tous sub
jects ha ve been sensitized and 13 of 15 con
trols (derm~lIology clinic patients). There is 
no "significa nt difference" between the two 
groups as the p va lue is greater than 0 . 1 
with any of the three challenge doses used . 
thus failing to demo nst rate diminished C M!. 

T cell Qnd B cell tomlls. Circulat ing thy
mus-dependent lymphocytes. T cells. were 
counted by the met hod of shee p red bl ood 
cell (SR BC) rose tt e format ion. FicoH-li y
paque gradient se parated lym phocytes. 0.4 
mt of 5" 106/ ml. we re incubated with 0.4 
mt of 0.5% SRBC suspension. at 4° C for 20 
hours. then smeared . stained a nd counted; 
a SR BC-rose tl e being a lymphocyte with 
thr ee or more attached S RBC. Contro ls 
were fro m normal individuals co unt ed o n 
the sa me da y as lepro mato us subjects. Fif
tee n Icpromatous subjects gave a mean T 
cell count of 70. 1%. ± 6. 1; 18 con trol subjects 
gave a mea n of 68.8% ± 7.7. 

Circulating bursa-equ ivalent lymphocytes. 
o cells. were measured by incu bat ion Ficoll
li ypaque grad ie nt se parated lymphocytes 
with fluorescein-isothiocya nate conjugated 
sheep anti-whole huma n immunoglo bulin at 
4° C fo r 20 minutes; then viewi ng under ul
traviolet ligh t. counting the ce ll s with flu o
rescent spots on their surfaces. Controls 
were ru n o n the same day as the patient s. 
f-"i fleen Icpromatous subjects gave a mean 
o cel l coun t of 21 % ± 7.6; 13 control subjects 
gave a mean of 24% ± 5.2. 

Total lym ph ocytes. estimat ed by a routine 
WOC and differential d one at the time of the 
T and 0 cell study. were within the range of 
normal. 

No no nspecific im munologic abn ormalit y 

is found o n the basis of either T cell or 0 cell 
cou nts. 

Lymphocy!l! trans/ormation. Lymphocyte 
trans formati o n was s tudied using ph yto
hemagglutin in (PHA) . Difco. Bacto-phyto
hemagglutinin-M 101 #589700. at concen
trat io ns of 1/1 0. 1/ 100 and 1/1 000 in both 
a uto logous serum and felal bovi ne serum 
(FOS). All specimens were run in triplicate. 
and contro ls (Mexican-bor n hospi tal pa
tients) were run o n the sa me d.,ys as leprosy 
patient s. The uptake of tritia ted thymidine 
aft er seven days' incubation at 37°C was 
the measure of transformati on. 

Using FOS the means and standard devia
tions of the loga rithm s of the counl s pe r 
minute were : at PHA 1/ 10. leprosy 3.93 ± 
0.28 and contro ls 3.7 1 ±0.30; at PHA 1/ 100. 
leprosy 3.30 ± 0.46 a nd cont ro ls 3.19 ±0.33; 
a t PHA 1/1000. leprosy 2.76±0.4 1 and con
trols 2.97±0.27: p values greater than 0.05 , 
0.5 and 0.2. respectively . 

The differences in counts obtai n~d using 
FilS li nd autologous se rum in both lepro
mat ous su bjects and contro ls appeared to be 
random. 

To the ex tent t~at PH A respo nsive ness is 
a measure of C ML no evidence for impaired 
CM I in lepromatous leprosy is found. 

AutoQlIlibodies. We have included a 
search for autoantibodies in this present bat
tery of studies beca use we we re curious to 
learn if this group of patients with no demo n
strable no nspeci fi c deficiency of C M I would 
show the high incidence of autoantibodies 
reported by others in patie nts with leproma
tous disease. 

Eleven au toa ntibodies were sought in 32 
patients usi ng a latex fixation test for rheu
matoid factor. an ind irect immunofluores
ce nt spot test fo r a nt inucleo protein and anti
DNA (DN I>I DNA) a nd a composite tissue 
sl ide of rat stomach. diaphragm. kidney and 
li ver for autoantibod ies directed against nu
clei. mit ocho ndria, cy to plasm. g lo merular 
basement membrane . parietal cells. smooth 
or skeletal muscle and reticulin . Twenty der
matology clinic pa tients matched for age, 
sex a nd birth in Mexico were o ne control. 
and thirty dermatol ogy clinic patients born 
in Mex ico and without any suspicion o f an 
immunologic illness were the ot her control. 
No differences with a p va lue of 0. 1 o r less 
were found between the leproma tous pa
tients a nd the controls. Thus no abnormali ty 
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or autoantibody production is round . 
No correla tions, segregati on or dirrerences 

could be round on the basis of therapy. pres· 
ence or absence of EN L. DNCB / DNFB un· 
responsiveness. weak responses to int ra de r· J 
mal antige ns. etc. Thus there appeared 10 be 
no "immuno..<Jcficient" subgroup . 

We have been unable to demo nstrate any 
nonspecific deficiency or C MI or abnormal· 
ity or autoantibody production .. Our find· 
ings arc similar to those or Conv!\ f' 1 al (Int. 
J, Lep', 39 [1971]556; 40 [1972]4) and Sala
zar. Ma llen 1'1 al (Alergia 18 [1 97 1] 1 85~ and 
give rise to a thesis: a nonspecific .defi~lenc.y 
of CMI (or excessive au toant ibodies) IS nel· 
ther prereq uis it e 10 nor a necessary conse· 
quence of leprom:lIous leprosy. The. ma~y 
reports of others gives rise 10 an antlthe~ls : 
a nonspecific deficiency of C MI (o~ ex,:esslve 
autoa nt ibodies) is a common find ing III lep· 
romatous leprosy. Consideration or differ· 
ences between our patien ts and those of 
others gives rise to a sy nthesis(s): synt.hesis 
A: si nce our patients and those of ConYl t a~e 
evidently ea rly in the clinical cou rse of their 
illness. the changes noted by others may ~e 
secondary to longstanding disease. SyntheSIS 
B; since our patients and those of Salazar· 
Mallen el 01 are ethnically similar to one an· 
other but different rrom those of most other 
repons. differences in immunologic pheno~· 
ena may be secondary and repres~nt the Ill· 
nuence of ethnic factors upon disease ex· 
pression. SYnihesis C; reaso ning by analog.y 
with the hypothesis of Lawrence and Zwel· 
man (Trans. Assoc. Am. Ph ys ic ians 81 
[ 1968] 240) who argue that the nonspecific 
loss of C MI in sarcoidosis is due to preoccu· 
pat ion of the CM I apparatus with K veim an
ti ge n. we envision our patients to have polar 
lepromatous leprosy with a CMI apparatus 
which completely ignores antigens of M . 
leprae (eit her tolerance or absence of "nat· 
ural factor") and is therefore free to. r~spond 
normall y to other anti ge ns; we enVISion the 
patients of others to have less than polar 
lepromatous leprosy with a CM I apparatus 
whic h ca n recognize. however feeb ly and 
ineffectively. the antige ns or M . lep,ae ~ s 
foreign. leading to preoccupat ion ~Ith such 
antigens and eventua lly preempting other 
CMI responses. - {Section of Dermatology. 
Section of Clinical Immunology and Rheu
matic Diseases and Depa rtment of Ob
ste tri cs and Gyneco logy. Uni ve rsi ty of 

Sou th ern Calirornia / Los Angeles County 
Medical Center. Los Angeles. Ca.] 

Quismorio. F .• Rea. T .• Lc\'a n. N. and Friou. 
G. Immunoglobulin deposits in clinically 
normal skin of lepromat ous leprosy pa· 
tients. 
Im munoglobulin deposits have bee n de· 

scribed in the dermal--epidcrmal junction of 
clinically in vo lved skin in lepromatous lep
rosy (Bullock ('/ ai, Am. J . Tro p. Med. Hyg. 
23 [1 974] 23). These depos ~1S a~pear as 
characteristic "banding" by direct \mmuno· 
fluo rescence with mo nospecific anti- lgM an· 
liserum I'lbcled with flu orescei n. Similar 
immun oglob ul in deposits have been re· 
ported in systemic lupus erythematos us 
(SLE) and in bullous pemphigus. although 
IgG and C3 ha ve also bee n dete~t.ed in the 
deposits in these latter two condit ions. The 
immunoglobuli n deposits in SLE have bee!, 
show n to contain both anti nuclear and anti
basement membrane antibody activit ies . It 
is conceivable that the deposits in leprosy 
are autoantibodies directed against cuta ne
ous antigens. To e luci date the nature of 
these deposits, we have studied biopsies of 
clinically normal skin in lepromatous leprosy 
and tested for circulating antie pithelial an· 
tibodics in the sera of these patients. 

Punch biopsies were obtained rrom clini
cally normal sk in of 13 patients with lepro
matous leprosy. 10 of whom had erythema 
lIodosum leprosum. Although clinically nor· 
mal, sections of the skin specimens show.ed 
gra nulomas {lepromas]1 with foamy histlo
cytes and acid·fast bacilli on conventiona l 
histopathology. Cryostat secti ons were stud· 
ied by direct immunofluorescence using nuo· 
rescein labeled mon ospecific antiserum to 
human IgG. IgM, IgA, IgD, IgE. CJ and 
C lq. Serum antibodies to basement mem
brane and to intercellular substa nce were 
tested by indirect immunonuorescence using 
rabbit or guinea pig esophagus as substrate. 
Sera from 32 lepromatous leprosy patients 
(which includes the 13 with skin biopsies) 
were examined for these alllibodies. 

Immunoglobulin deposits were detected 
in 10 of the IJ skin biopsies. In five. the de· 
posits consisted of a finely granular "b~nd" 
of IgM similar to that previously descn bed 
by Bulloc k and co--workers. IgG was also 
seen in the dermal--epidermal deposit in one 

' EdifOT imtrltd. 1J1. 38 (1970) 103-106. 
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patient. In li ve patients. IgM deposits were 
found along dermal collagen fibers. Small 
di scret e aggregates of ISA were prese nt in 
the dermis in two p'lIicnls. Tiss ue bound 
IgO. IgE. C3 and C rq were not found. The 
speci ficit y of the nUOrC5Ceni staining wa s 
confirmed by conven tional blocking ex peri 
ments usi ng unlabeled specific antise ru m. 

Antibodies reactive wilh int ercellular sub
sta nce were present in 9 of 32 lepromatous 
leprosy scra. These antibodies belonged to 
the IgG class and appeared similar to thaI 
see n in pemphigus vulgaris. The antihod y 
was not inhibited by the addition of lepro
min. tuberculin or tricho phyton. In three o f 
the nine patients. IgG arllibod y rea ct ing 
wilh the basement membrane of the esoph
agus was also seen. 

Our slUdies indica te that ti ssue bound im
mun oglobuli ns are prese nt not o nly in the 
involved skin but also in clinic.t!!y normal 
skin in lepromatous leprosy. The antibod y 
acti vit y o f these deposit s is no t known. It is 
possi ble that these represent in \ ' ;\ '0 bound 
a nl ibodies to skin antigens. Although we 
found serum antibodies reacti ve with epi
thel ial antigens. these were not identical to 
those present in the skin. While the localiza
tion of skin deposits suggests t hat these were 
IgM antibody to basement membrane deter
minants. the ci rculating antibod y was an IgG 
reacti ng wi th intercellullir substance. How
ever. it is also possible that these deposits 
a rc hi gh affinit y low ti te red antibodies which 
are clea red rapidly from the ci rculation by 
bind ing to the baseme nt membrane. Elution 
st udies simi lar to those performed in S LE 
skin are necessa ry to further elucida te the 
bio logical significance of these deposits. 
(Section of Clinical Immunology and Rheu
mat ic Disease a nd Sectio n of Dermatology. 
Department of Med ici ne. Unive rsi ty of 
Southern California School of Medicine. Los 
Angeles. Ca. ] 

Hastings, R . c., Morales. M , J ., Slack, C. E. 
and Jacobson, R. R . Dial yzlIble tra nsfer 
fac tor in lepromatou s le prosy toxicit y 
stud ies. 

Considera ble interest has been genera ted 
by report s of several investiga tors who have 
administered immunothe rapy to patients 
wi th leprosy (Pa radisi £'1 01. N. Eng!. J . Med . 
280 [1969] 859: Bullock et 01. N. Engl. J . 
Med . 287 [1 972] 1053: Lim l't al. Clin. Im-

mun . Immun o pathol. I [ 1972] 122). Con
cern has been justifiably ex pressed by so me 
workers as to the potential hal.ards of this 
new approach 10 therapy (Godal el (II. N. 
Eng!. J . Med. 21nl [1973) 741: C ra wford. 
C. 1.. . N. Eng!. J . Med. 288 (19731 741). The 
purpose of the prese nt repon is to present 
preliminary toxicit y data g:lIhered during 
the course of treating three polar leproma
tous leprosy patients with dial yzable tra nsfer 
factor (Lawre nc e and Valentine. Am. J . 
I)athol. 60 [ 1970J 437). Thc ma teria l wa.~ pre
pared from healthy lepromin (Ferna ndei' as 
welt as Mitsuda) skin test positi ve hospital 
personnel by modificati ons of the method of 
Schul kind i'l (II (Cell. Immunol . 3 {J972] 
606). The do nors were screened fo r the pres
ence of hepa t iti s·a ssoc iat ed antige n by 
coun te rcleclrop h o re s is ( Hyland Labora
tories). Thyoglycolla te cult ures we re made 
at five steps in Ihe procedure and steri lit y 
in preparation was ensured prior to admin
i ~ tration of the material. Each injection was 
Milliporc fi lte red (0.45", po re size) prior to 
lyo philization. a IWO step (48 hours follo wed 
hy 24 hours) dialysis was employed: and a 
final Mill ipore filtration (0.2", pore size) 
was performed immediately afte r reconsti
tut ion with 3.0 ml ste rile. nonpyrogenic wa
ter and before subcutaneous injection into 
the subjects. Each patient received transfer 
factor (TF) from approximately 7" 109 lym
phocytes given in 36 di vided doses over a 
J 2 wee k period . All three pa tient s improved 
clinically and bacteriologically. All t hree 
patie nts experienced hi s to logiclIlly docu
mented reverslll reactions with o nset lit 19. 
23 and 35 days after TF injections were be
gun. In each cllse the revcrS<11 reaction con
tinued for the remai nder of t he trial (and 
beyond). 

Dail y clinical examinations did not reveal 
any lasting adverse reactions to the TF in
jection. There were absolutel y no local reac
tions to the material (a total of 108 doses 
injected) o ther than those which co uld be 
elicited by injecting the same volumes of 
sterile water. Daily testing of hand and foot 
s trength revealed a tran sie nt. very mi ld . 
right ulnar ne rve pa resis in o ne pat ient 
which clea red s pontaneously in three days 
and was associated with the peak intensity 
of his reversa l reaction . From days 3842 
of the trial this patient had low-gmde fever 
(maximum IOO.6° F ora lly) associa ted with 
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hi ... reversal rcactllHl . O[hcl'\~isc there were 
no dimc .. !!\' delectable change, in motor 
strength or'sensor) CXatnlllaliom •. and, no 
C(!IhlltUIIIJnal ... igm •. IJct:llkd C)C cxallllna

\lUll'- Ilcrc kindly made h~ Dr. M. Brand at 
i lll cnah throughout the lllUdy and no 
ch;lI\gcs Ilcrc noted . Similar!) clcclrocardi
ogr:um and chest x-rays remained norrna~. 

Laboralon data obtained al 1\\0 Ilcel.. 111-
tcnah. rClc;dcd IHI clinically !'llgnificant 
change .. in hemoglohin. hematocrit. II hile 
hlood cdl cOUllb. or differcllIial coun ts. 
"looe! IIrea nitrogen. serum crc:t1ininc. <11-
~ahnl' pho,phatasc. SGO I. total and direct 
hlhruhlns. IOIaI se rum protein and albumin. 
and cr..:atininc clearance. Abnormal laltles 
II hieh remained ~ta ble included low hemo
gl(lbi n~. a tend ency (0 a left ~hif( in the white 
blood ccll differential count~. lu\\ se rum al
bumim with corre:.ponding elc\atio ns in se
rum globulin~. and a tendency lor 100\ered 
creatinIne clearances. 

Mot or ncrvc conduction velocitic:- of the 
ulnar (3 ~egmcnt:.). median (2 ~egment~) and 
commo n peroneal ncrve:- obt a ined :11 int er
val:. during Ihe ,Iudy re\ealcd no :.ignificanl 
change~ . Abnorm:ll \alue, \\ere confirmed 
to mca:.urcmcnl:. in Ihe Icrl ulnar nerve of 
one patient who hud a :.Iable complete ~:fl 
ul nar nene paraly:.is clinically before I ~ 
"as begun . 

In th ree polar lepromatous Icpro:.y pa
tients treatcd with :.uhstant ial doses of TF. 
Y.-C ha\>c found no e\ idenee of inhere nt tOX
icilY in Ihe malerial ei ther locally or sys
temically. ') he potentially hazard ous rever
~ul re'lC;t i on~ \\hich occurred in all three 
patients were mild . have requi red no specific 
therapy. and ha\e resulted in no lasting ad
ve rse effects. Given the expe rience thai cor
ticosteroids arc effect ive in su ppres~i n g 
s pontancous or chemotherapy-a:,socla ted re
vers.tl reactions. and in reversing damage 
incurred by th ese reactions when give n 
promptly <lnd in adequate d o~a¥es. we f~el 
that dial yzable TF can be admInistered with 
reasonable safety to lepro mat ous leprosy 
patients under intensive medi~a l observa
ti on. In o ur opi nion the recognized hazards 
of TF and reversal reactions do not appear 
to be excessivc under these co nd itions in 
vicw of the po tential bencfits to the p.uient
subjects involved. - [USPHS Hospital . Car
ville. La. 1 

Jacobson, R oberl R. Treatment of leproma-

tous I cpro~y with ritampin. 

SlIlce 1971. 25 patients \Vith lepromatous 
leprosy have been treated with either 300 
mg or 600 mg of rifampin alo~e or .in com
bination with other drugs. Sk m leSIons a p
pear 10 clea r equally \\ dl .... ito an~ ~f the 
rifampin regimens. Data on the fall In Ihe 
Bacteriologic and Morphologic Indices and 
the lengto of lime elap:.ed until no gro"th is 
oblallled in the mouse foO! pad :-y:..lell1. ho"
c\cr. ,uggc~t:. but doe~ not ~el pru\e Ihat Ihc 
600 mg d()~c ot rif:llnpln may he :.uperinr to 
the .100 Illg do~c . 

I he rc,olutlOn 01 ~kln le1>l0n, appears to he 
ra~ter with rifampin than with rno~t olher 
fonm of therapy. I he ra te of clearance or h:t
eilll from the ~kin may abo be ~omewhal 
more rapid. but foHolA-up will IUl\c to be 
conllnued for at Icast several more years to 
determine whether thi s is indced the casco 
En·theml/ lIodo.Hlm it'prosllln has occurred 
in just o\e r half of our cases and has gen
erally been managed ~:ttisf:t ctorily with tha
lidomide. Side effects from rifampin ha ve 
not as yet been a problem. It has thus far 
prO\en to be an excelle~t .an.t i lepros~ d~ug. 
but its high cost may hmlt lt s applicatIOn. 

[ US PI-IS Hospital. Carvi lle. La· 1 

Co rd on. G. R .. Ghoul, D. c., Murray, J . F., 
Jr .. Ileters. J . H. a nd l..el'}', L Tissue levels 
of d:l p:.one and mo noacetyldapso ne in rats 
and m ice receivi ng d ieta ry dapsone. 

fhe u~e of the mou~c as an experimental 
animal for pharmacologic ~tud ies of antilep
ro~) drug~;t~ \\ell as for the detection of dap· 
sone-resi~ tant M . ft'f)r(l(! is well established. 
It also has been demonstrated thutthc Le .... is 
rat can ~erve a:. a host fo r the multiplicUlion 
of M . il'pr(u'. 1 0 determine the rcl:llionship 
hct\\een plasma and tissue levels of dapsone 
(DDS) and monoacelyl DDS (MADDS). we 
mC:i:.ured the concentration of these sulfones 
in pla~ma :lnd l i:.sue~ of malc Lewis rat s and 
male BALB c mice receivi ng DDS in the 
diet. All measurements were pe rformed using 
oll r chr omatog raph ie-fluorometric method. 
which is specific fo r DDS and MADDS at 
nanogram levels. 

When nt ts were fed a diet eontilining 0.005 
gmCi) DDS. mean plasma levels :11 sc\'en days 
were 157 ng/ ml and 44 ng / ml for DDS and 
MA DDS. respectively. Nearly identical levels 
of both com pounds were found at 2 1 days. 
Ti~sue-to-plasma riltio~ of DDS at both time 
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periods were 0.7 for muscle and 1.0 for testes. 
Rati os of 1.2 10 1.8 were found fo r ea r. nose. 
and body a nd sc rotal sk in . The highest ra tios 
fo und were 2. 2 fo r foot pads and t3 il skin . 
Tissue-Io-pllisma ra tios for MADOS were 
simi lar to those found for DDS. a nd the ex
tent ofacelylation of ~DS to MADOS in tis
sues was simila r to thai fo und in plasma . 

Mi~ fed a diet conta ining 0.0025 gm% 
DDS ex hibited plasma le vels at 7, 14, and 21 
days averaging 180 ng/ ml and 9 ng/ ml of 
DDS and MADOS, respecti vely. with mini
mal differences am ong the variou s limes. Tis
sue-to~ p lasma ratios of DDS a t a ll time pe
riods ranged from 0.6 10 0.9 (or brain. muscle. 
and testes a nd from 1.3 to 1.6 fo r car, fOOl 
pads, skin, and fal. The highest ratio found 
was 3.5 fo r liver. Tissues exh ibited low levels 
of MADDS, as did pla sma. 

Both species ex hibited the same levels of 
DDS and MADDS in plasma and tissues at 
seven days as those fou nd at later times. in· 
dicati ng rapid equilibratio n a nd no accumu· 
lation of the sulfones. The plasma levels 
found on these diet s were consistent with 
our ea rlier observations. Because we pre· 
viously demonstrated that diet and plasma 
leve ls of DDS are directly related . we would 
expect tissue leve ls to show the same direct 
relationship. Previous estimations of the 
minimal in hibitory co nce ntratio n (M IC) of 
DDS for M. leproe in tissues of rats and mice 
were based on the assum pt ion that t i ssue·to~ 
plasma ratios are o ne. Ou r find ings that 
most tissue-to·plasma ra ti os are> I sug· 
gest that the M ICs of DDS fo r M. leproe ex· 
trapolated from plasma da ta a re too low by 
a factor no greater than two.-[fhis research 
was supported in part by the U.S.·J apan 
Coope rative Medical Science Program, ad· 
mini ste red by NIA ID (G rant AI-082l4). 
Stanford Resea rch Institutc . Menlo Park. 
Ca.; Public Health Service Hospital. San 
Francisco. Ca.] 

Levy, Louis. Dapsone susce ptibility of M),
coboclerium leprae as a determi nant of 
patien t respo nse to acedapsone. 

In the course of an earlier study (Shepa rd 
el al. Am. J . T rop. Med . Hyg. 21 fI972] 440) 
of previously unl reated patients with multi 
bacillary leprosy. the rate of response to 
thera py with acedapsone (4.4'-diacetamido
diphenylsulfone, DADDS) 225 mg adminis
tered intramuscularlv every 77 days was 

mcasured by in oculation of mice with Myco
baCI f'rillm leprae recovered from skin biopsy 
specimens o btained at intervals during Irea t
ment. It was demonstrated that M. leprae 
from three patient s lost their infectivi ty fo r 
mice as rapidly as did those from con trol 
patients trea ted with dapsone in fu ll dosage. 
whereas the rate of ki ll ing of M. /eprae was 
muc h slower in the remaining seve n patients. 
The staging of a t rial of accdapsone therapy 
of muhibaci llary leprosy in Ccbu . the Phil ip
pines. as part of the collaborative effort there 
of the U.S. Leprosy Panel and the Leonard 
Wood Memorial. provided the o pportunity 
fo r a prospective st udy of the importa nce of 
seve ral patient and organism varia bles. 

Previously untrea ted patients with multi
bacillary leprosy who voluntee red to partici
pate in the current drug t rial in Cebu were 
randoml y assigned to one of three regimens, 
o ne of which consisted of acedapsone 225 
mg every II weeks. S kin biopsy specimens 
were obtained for mouse inoculation before 
treatment. and at int erva ls of one. three and 
six mo nths :lfter begin ning treatment. Iso
lates of M. leprae in mice were passaged 
each to a group of 60 mice: passage mice 
were admi nistered drug-free diet o r mea l 
containing 0.00001 %. 0.OOOO3%. or 0.000 1% 
dapsone for abo ut 150 days beginning with 
the day of inoc ul a ti o n: a ll mice were fed 
drug-free diet a ft er da psone administration 
was stopped. Ha rvests were performed at 
in tervals from a ll groups of mice. permitting 
the detection of mu lt iplication of M. leprae 
during dapsone administration as well as the 
construction of growth curves. Twenty-five 
patient s are enrolled in this stud y: partial or 
complete results. now available for 14 pa
tients, are sum ma rized in the accompa nying 
table. 

The results suggest that the patien t st rai ns 
vary considerably in susceptibil ity to dap
sone. Five of 14 strains were com pletely in
hibited by the lo west concentr'dtion o f the 
drug. and eight were not inhi bi ted at all. All 
were fuily susceptible to 0.000 1% dapso ne. 
II of 14 showing bactericidaH ype activity 
at th is concentration. The ra te at which a 
previously unt reated patient's M. leprae are 
killed during antimicro b ia l t herapy with 
acedapsone appears independent of the de
gree o f susccptibility of the o rganisms to 
dapsone. - (Th is work was supported in part 
by the U.S. Leprosy I)anel of the U.S.-J apa n 
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l(('sprJII.\'I'to VA IJOS \ '.~ SW'c"('fJlibility to DDS. 

Patienl ~I raill IM,lale-' Inhihi t ion h) DDS 
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M ()~I rapid rc~p<lnd<!rs (neg. for mouse after one month DADDS) 
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" 0 t .. 
Ra pid rCl>pondcrs (po~ . for mou:.c lIftcr one momh . neg. arrer three rnonth~ DADI)SI 
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Slow responders (pos. for mouse afler three mOnlhs, neg. after six months) 
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Mahu " 0 .. ... 
" t .. ... 

Ordo " 0 .. ... 
" 0 .. ... 

Poor responders (pos. for moose :Iftcr six months) 
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"holllle::1 \las nlllltln,:d from the prctrclUnlCll1 sp.:drncn, 112 ftom 11m! after one month <If Irc;' lmcm. lIod II) 
' rulll lha l afler three month, of tn,-lumen! . 

~ Inhlllu i()11 I' -cured as lolio" s. primarily a~'Cordlllb to the results of the han est performed Just /)crOft' )topplng 
dap~.)ne admlnl~lrauon : 

o ~ 5 ' 101 II . 11'/,ruf' per foot pad 
:1 < 5' 11)' hUI ~ 10' II, Irpfll" per foot p:ld 

< 10' hu t ~ S . 10' M . /t'pruo' p.!r foot p:,d 
.. < 5 " 10' '\/ . lepral' per foot pad 

h;lch:ric ld:IHype :Icth'ity thai is, It gro\'dh dclay :Ifter slopping drUIl treatmcnt 101lg,'r than can 
he llltnhutcd to Ihe prcM:ncc of the drug. 

~ IJcrausc thc ~Illd) has not hcen completed. baclencidal-I>pc' aCli\ II y I ••• ) cannol be: e,eluded. 

Cooperati ve Medic:!1 Science Program. ad:' 
mini ste red by the Geographic Medici ne 
Bra nch. Nat iona l Institute of Allergy nnd 
Inrectious Diseases (Grant R22 A 1-0780 I and 
IAA -A I -73-99 10). Public Hea lth Se rvice 
Hospital. San Franci sco. Ca. 941 18] 

Ileters. J . H .• Gordon . G. R .. Murray. J . F .. 
Jr. und LI.' \· ~· . L. Metabolic d isposit io n ver
sus therapeutic res ponse to acedapsone. 

Twenl y-two pre vio usly unt realed multi
bacillary leprosy patient s who volunteered 
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to parllelp.lte in a drug (rial at Leonard 
Wood Memorial in ecbu City received 225 
mg accdapso ne (DADOS) intramuscularly 
every II wee ks. After the firs t dose of 
DA DDS, plasma sam ples were taken at I. 
3.5, 7, 9, and II weeks for determination of 
levels of DADOS. mo noaccty ldapsone 
(MADOS), and dapsone (DDS). Skin biopsy 
specimens were obtai ned for mo use inocula
tion before trealment and afler one, three, 
and six months of treatment . AI the end of 
the six mOnlh trea lment period. all patients 
were tesled fo r acclyla lor phenotype using 
an o ral ,dose of 10 mg sulfamethazine (S MZ) 
per kg. In addi t ion. thei r characteristics for 
the metabolism of DDS were determined fol
lowing an o fal dose of 50 mg DDS. 

Analyses for DAOOS. MAOOS.and DOS 
after DAOOS treatment were performed by 
our modified chromatographic-fluorometric 
proced urc. now sensitive to 0.1 ng/ ml . Other 
assays were performed by published proce
dures. 

Mean plasma levels of DADOS. MADOS. 
and DDS at one week were 7. 26, and 33 
ngl ml, respectively; peak le vels of 10. 37. 
and 45 ngl ml were recorded at three to five 
weeks; and thereafter the mea n leve ls de
clined slowly to 5, 22, and 25 ng/ ml. respec
tively. at eleven weeks. From the loga rith
mic decline during 7 to II weeks. we calcu
lated half-times of disappearance (T~) of 
47 . 42. and 42 days for DADDS. MADDS. 
and DDS, respectively. At a ll ti me periods. 
the exte nt of hydrolysis of OADDS to 
MADDS and DDS was approximately 90%. 
The extent of acetylation of DDS to MADDS 
averaged 42% (range. 26% to 56%) in the 
22 patients. 

Tests for acetyla tor phenotype with SMZ 
in 21 of the patients showed that 16 (76%) 
were rapid acetylators and 5 (24%) were slow 
acetylator s. The 16 patients of the rapid 
phenot ype acetylated 25% to 48% of the test 
dose of DDS. and the 5 slow acetyla tors, 17% 
to 26%. The average acetylation of DDS by 
the total group was 33%-subslantially be
low the average acetylation of DDS by the 
same group when DADDS was adminis
tered. Perce ntages of acetylation of SMZ. 
of DDS after DDS , and of DDS after 
DADDS all were significa ntly correlated. 
T l/.! va lues for DDS and MADDS after DDS 
were not correlated with acetylation capac
ities. The mean T l/.! of DDS was 31 hou rs 

(m nge. 21 to 46 hours). and the mean T Y.! 
of MAOOS was 35 hours (mnge 26 to 60 
hours) in the 21 patient s. Indi vidu:1l T 'i2 val
ues of DDS after DDS. and of DDS after 
DADDS were not correlated. 

Response to DAOOS was estimated from 
results of the tests of multiplic:ilion of the 
patients' M. leprae in the mouse foot pad. 
Grades I. II . and III of response were de
fined as no multiplication after one. three. 
and six months of treatment. respectively. 
Slowest response- i.e .. multiplication after 
six months of treatment - was de signated 
Grade IV. Of 15 patients for whom tests of 
response are completed. the following indi
cates type of response. number of patients, 
acetylator phenotype. and range of T Y.r val
ues of DDS afte r DOS: Grade 1- 3. rapid, 
25 to 29 hours: Grnde 11-4. 3 rapid and I 
slow. 21 to 30 hr; Grade 111 - 6. 5 rapid and 
I slow. 26 to )4 hours: and Grade IV- 2. 
rapid. 44 to 46 hours. Thus far. no consistent 
relationships between therapeutic response 
and metabolic characteristics are apparent. 
- [Supported in part by the U.S.·Japan Co
operative Medical Science Program admin
istered by NIAID .. NIH (G rant AI-OS214a nd 
Contract NIH 69-2203). Stanford Research 
Institute. Menlo Park.. Ca.; Public Health 
Service Hospital. San Francisco. Ca. ] 

Murray, J . F .• Jr .• Gordon. G. R .• Peters, 

( 
J . H., Russell. O. A .• Vincin, O. R. and 
Shepard, C. C. Plasma levels of sutfones 
in patients in Papua New Guinea receiv-
ing acedapsone: correlation with clinical 
assessment. 

Since Novem ber 1967. the leprosy patients 
in the Karimui of Papua New Guinea have 
been treat ed with 225 mg acedapsone 
(DADOS) every 75 to 77 days. In July 1972, 
nearly all the current 460 patients were bled 
immediately before the next regular injec
tion of DADOS, and some again about two 
weeks later. Hepa rinized plasma was imme
diately prepared in the field and shipped 
frozen to S RI where the concen trat ions of 
DADOS, monoacetyldapso ne (MADDS). 
and dapso ne (DDS) were determined by 
modifications of our chromatographic-Ouo
rometric procedure (Murray tl al. J . Lab. 
Clin. Med. 78 [197 1] 464) now se nsitive to 
0. 1 ng/ m!. 

We can now report the complete results 
of these analyses in 447 patients who began 
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DAD OS treatment in 1967. These result s 
have been di vided into the following gro ups: 
a) all pat ient s: b) pat ient s cla ssified by d is
case Iype; c) pauci bacilla ry ( I. BT. TT. 
BT/ n ' ) patients wit h subdivisions by yea r 
of healing; and d) multibacillary pa tients 
with subdi visions by type of response. i.c .. 
good o r poor response with or without infil
tration. The g roup . tak en in ils entiret y, 
showed mean levels of DADDS. MADOS. 
DDS. and total sul fones of 17.5. 27.2 . 31.3. 
and 67.6 ng/ mL respectively. in plasma sam
ples taken 75 days after DAI)DS injection. 
These le vels. which can be considered the 
minimal levels. arc substant iall y above the 
establi shed min imum inhibitory concent ra
tion o f I to 10 ngl ml for DDS against M. 
/eprae in th e mousc a nd rat foot pad test 
system. 

We compared the mean values of the en
tire New Guinea group with sul fone levels 
found in pla sma taken 77 da ys after DADDS 
injectio n in a group of 20 Filipino paticnl s 
who had recei ved only one DADDS treat
ment. All the sulfone levels, with the exce p
tio n of MADDS, were significa ntly, but not 
substant iall y. higher in the patients from 
New Guinea. The MADDS level was the 
sa me fo r both groups. Because the sulfone 
levels were essent ially the sa me in bo th the 
Filipino and New Guinea groups, and be
cause the latter group received a substan
tiall y larger number of injections, we have 
co ncluded that repeated d oses of DADDS 
every 75 to 77 days do not ca use an accumu
lation of sulfones in pla sma. 

The res ult s in th e Ne w G uin ea g rou p 
showed that an in verse relati onship exists 
between plasma sul fo ne level s (excep t 
DADDS) and the body weights of the pa
ti ents. The la c k of co rrelation be t ween 
DADDS and bod y we ig ht suggests that 
DADDS plasma levels arc not subject 10 the 
normal weigh t-related metabolic inn uences, 
but depe nd only o n physica l factors such as 
solubility in n uids bathing the injection site. 
Comparison of the sul fone Icvels within the 
pauci bacillary group showed that no rela
tio nship existed between the yea r in which 
the patient healed and the sulfone le vels. 
No r was any relat ions hip found betwee n sul
fone levels and type of disease in paucibacil
la ry patients. Thc sulfo ne levels in healed 
paucibacillary patients were also com pared 
with the corresponding levels in pat ients ex-

hibit ing mult ibacillary disease. but no dif
ferences were evid\!nt. T he su lfo ne levels in 
poor res ponders of the multiba ci llary gro up 
were compared wit h those in good respond 
ers of the sam e type, but no cor relatio n 
co uld be asce rtained .- [Th is work wa s sup
port ed in part hy the U.S.-Ja pan Coopera
tive Medical Science Program. administered 
by NIA ID (Contract NIH 70-228.1) Stanford 
Research In stitutc. Menlo Park. Ca.: Depart
ment of. Public Hea lth, Territory of Papua 
New Guinea : Center for Disease Cont ro\. 
Atlanta. Ga .J 

Russe ll . O. A., Shepard. C. c.. McRae. O. H. J and Vinein, O. R, P rese nt s tatu s in the 
acedllpso nc thentpcuti c trial in the Kari
mui, a nd its re la tions hip to other tria ls. 

The la test assessment in the Karimui t ria l 
was made in November 1973. A total o f 337 
patients ha ve been treat ed si nce the start of 
the trial in 1967. Of these. 23 were class ified 
as burnt-out T r o r polyneurit ic patient s at 
the out set. and most of them con tinue to 
have defo rmit ies or pat ches of altered skin 
pigmenta tion. as mi ght bc ex pected. and arc 
classified clinically as stationary. Excluding 
these, 281 had paucibaci llary leprosy (I. TL 
TTl BT, and BT) , and 273 arc now consid
ered healed clinically: the remaining eight 
are classified as stat iona ry or healing and 
improving. In short. th e clinical respo nsc 
in pauci bacill ary leprosy has been sati sfa c
tory. 

The rnultibacillary patients wc re followed 
with skin smears. Therc were 28 previously 
untrea ted patient s who had high enough Bl' s 
to all ow determinati on of so lid ratios. Ini
tially all 28 responded to treatment wi th 
ea rly di sapp~.arance of solid ba ci ll i nnd thc 
usual gradual dec rease in BI. Oy 1972. ho w
eve r, solid baci lli had rea ppeared in the 
smears of five patients. This occurred aft er 
their Ol's had decreased 1.83- 3.50 units: 
thei r Ol's then ceased to decrease. Skin biop
sy specimens were obtained for mouse inocu
lations. Two did not co nta in detectable num
bers of bllcilli. a nd mouse inoculatio ns we re 
nega tive. Th ree conta ined detectable bacilli: 
mouse inoculat ions proved posit ive and the 
ba ci lli were p rovis iona ll y se nsi t ive to 
0.0001 % DDS in the diet. There has bee n 
time for passage of o ne strain. and it has 
been confi rmed to be se nsitive to DDS. Plas
ma sul fone determinat ions by Peters and 
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colleagues showed no rmal levels in these 
five patient s: thus Ihey apparently ha ve al· 
wa ys had drug conce ntratio ns in thei r tis
sties severa l (imes the M Ie demo nstrat ed 
(o r their strains. . 

The 81's of the other 23 of Ihe 28 patients 
respo nded satisfacto rily. and their 81's were 
7ero or approa ching l ero in 1972. Analysis 
of t he results in Ihese pat ient s sho wed Iha l 
the rate o f fall in III wa s a functio n of the 
Ridley-J opling classifica tion . of the he ight 
of the ini tial Il l, and o f the d ura t ion of treat
ment. The curve o f decrease was S-s hapcd 
in many pa tient s. and . in patient s with more 
Icpromaious diagnoses and higher initial 
8 1's, Ihe fa ll in BI was somewhat slower and 
the period of mosl ra pid (1111 occurred laler. 
Maxi mal rales of decrease for indi vidual pa 
tients were nearly all between 1.5 and 3.0 
111 unit s pe r year. To ha ve s tated the de
c rease in 81 as an a ve rage from Ihe begin
ning of Ire'Hmenl wo uld ha ve obscured Ihe 
rapidil y of decrea se during panicu lar inter
vals. 

The finding of viab le bUI apparerllly DDS
se nsiti ve ba cilli in 5 of 28 patients seems to 
bc interpretable o nly as long-term survival 
(witho ut multiplicat ion) of a small frac tion 
of DDS-sensiti ve organisms, which become 
demonstra ble only when a sumeienl number 
of no nsolid bacilli ha ve d isappeared. It 
seems possi ble that bacte rial killing would 
have comme nced again wit h continuance o f 
t he s.rme therapy. Nevertheless from these 
result s we co uld conclude that fo r multibacil
lary leprosy acedapsone therapy was not 
o ptimal by it se lf. Conseque ntl y we have 
added a 90-day course of rifampi n (600 mg 
daily) for each multibacillary patie nt, with· 
out interruption of acedapsone injection s. 
The early response since rifampin has been 
favo rable. - [Center fo r Disease Control. At
lanta, Ga.: Department of Publ ic Heal th . 
I)ort Mo resby, I)apua New Gu inea] 

Russe ll. D . A .• Worth. R . M .• J ano, B .• Fasa l. 
I). and Shepard. C. C. Acedapsonc in the 
pre ventive treatment of leprosy: three 
years after the last shot. 

T he design. execution and two year post
trea tment incidence of leprosy in this field 
trial of DAD DS in Micronesia has been re
ported elsewhere (1.1 ). Mass treatme nt with 
DADDS was offered to about 1.500 people 
in three vi lla ges with a high prevalence of 

leprosy in the Pona pe District of Mic ro nes i .. 
during 1967 1970. Annua l reexamination of 
t his entire population for leprosy since 1967 
has revealed the following incide nce (Fig. I). 

I 
• i 
i , 
• 

.... "., 
. - " . 

H{ •. I. Leprosy incidence among l' inge]:Ipese 
people (I 96M· 191J) by hl stOlogic:11 type. 

Of the nine new cases appearing since the 
end of mass OAODS. on ly o ne (and he with 
a proven sul fone- resistunt strain o f M. leprae 
indicatcd by an asterisk on the figure) is 
a mong the 9 15 people who received nearly 
all 15 injecti o ns of DADOS in 1967- 1970. 
The o ther eight cases (all with a history of 
eight or fewer injections) were among the 
a pproximately 630 people who received 12 
or fewer injection'S. There is now a s ignifi· 
ca ntly lower i ncide nce (p .0 1) of le p rosy 
among those who received a full three year 
course of DADDS. No cases have ye t ap· 
pea red among those 300 or mo re children 
born si nce 1968. Annua l surveillance of this 
po pu la tion will contin ue.- [Thi s work was 
done under Co ntract NIH· NIA ID-72-2075 
( H EW) 1 
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Dhople, A . M . and Hanks. J . H. Energetics 
of Allm (Mycobaclerium lepraem"rium) 
during the transitio n from in vivo to extra
ce llular growth. 

LS M (Memo L-53 1. Feb ruary, 1974) re
po ned our confirmatio n tha t the Nakam ura 
system permi ts t he ill vitro growt h of Mlm. 
Several Japanese colleagues already had 
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reached this conclusion. 
In order to facilil:lI e such investigations 

we out li ne three propositions. I. M:ta bol~c r 
or bioc hemical indicators of ph ySIO logic 
states are more significant than microscopic 
or plate coun ts: a) because the esscmials 
can be learned without waiti ng fo r growth 
to occur, and b) because decreases in com
petence can be quan titated as readi ly as in
creases. 2. In the absence of high plating 
efficie ncy, growth potentials (ATP pe r viable 
cell) ca nnot be delcrmincd. 3. Given sources 
of both ni troge n a nd carbon and relatively 
constant cond itions. the ATP per cult ure. 
or aliquot. measures the FOrn (functional 
biomass). the parameter that shou ld co rre
late with pia Ie and microscopic coums {see 
LSM Memo L-538 , Februa ry, 1974}. 

In earlier communications it was shown 
that the F Bm of Mlm in Oiwa's medium de
terio rated in the sa me fashion as the respira
tion and HTC documented by Gra y and 
Hanks. In the recent AT P experiments the 
three-day data demonstrated that the FBm 
in Nakamura's semisynthetic base (E- K) fe ll 
to 50% of the o rigina l. The addition of the 
supplements (complete NC-5) reduced the 
physi ologic "sag" by 50%. Within ten days 
the FBm in NC-5 had returned to 100% of 
the energy levels possessed by Mlm during 
growth in CFW mice, i.e., the cells had suc
cessfully reco nstructed the leaky "jn vivo" 
type membranes imo those which are com
petent fo r ex tracellula r gro wth . Within 20 
days the rate of ex panding FBm had im
proved slight ly. Fetal ca lf serum was signifi
cantly su pe ri or to goat se rum. Thus. the 
goals of such experiments had been accom
plished in less than three weeks. 

In further investigations recalcula tion of 
correct ion and conversion factors demon
strated that FBm and the microscopica lly 
measured total biomass increase at parallel 
rates. The conditio ns and components in 
NC-5 medium are being classified into three 
categories: inhibitory, beneficial and essen
tial . The effects of COl and temperatu re and 
more precise quantita tions of the effects of 
compo nent s in the NC-5 med iu m will be 
availa ble at the lime of the U.S.-Japan meet
ing. A table or figu re will be submitted as 
an addendum at that time.-[JH U-LWM 
Leprosy Research Laboratory, School of Hy
giene and Public Hea lth , Baltimo re, Md. 
21205J 

Rightsel, W. A. and Sawyers. M. F. The syn
thet ic capabi lities of mouse macrophages 
foll owing in vitro infecti on wit h Mycobac· 
terium leprae and Mycobac/erium feprae
nlurium. 

The natural host for both M. leprae and 
M. lepraemurium is the mo nocyte, and there 
is little doubt thai M. leprae thrives inside 
human macrophages in vivo. Severa l reports 
have demonstra ted the culti va ti on of M. 
leprae"iurium in long-term tissue cultures of 
mouse pe rit onea l ma c ro phages: more re
ce nlly. we achieved a 32-fold increase wilh 
this organism using a specialized diffusion 
chamber tech nic in which M. lepraem llriwn 
was inoculated into the chambers with mac
rophages a nd then maintained for 50 days 
in the mouse. Si nce M. leprae has never bee n 
successfull y cultivated in vitro. the macro
phage has been used to study the host-para
site relationship in comparison with that of 
murine leprosy. 

It is our general hypot hesis that cellular 
growt h is cont rolled primarily by macromo
lecular synthesis and . hence. studies using 
the macro phage may provide direct infor
mation relative to the physiological blocks 
of these in vivo-grown host-dependent mi
crobes. Therefore, the synthetic capabilities 
of mouse perito neal macrophages inoculated 
with either M. leprae or M. lepraemurium 
were studied by following the incorporation 
after pulse labeling of 1 H-Ieucine into pro
tein and 1 H-uridine into ribonucleic acid 
(RNA). 

After infection with M. leprae. the macro
phages showed an immediate inhibitio n of 
protei n sy nth es is tha t progress ive ly de
creased as ind ica ted by the uptake of labeled 
leuci ne. On the other hand. macrophage cul
lures i n oculated with M. lepraemurium 
showed an immediate uptake of the precur
sor that continued for four days followed by 
a gradual and co ntinuous decrease on incor
porati on of the labeled compound. Hence, 
these two o rganisms showed different ef
fects on the protein synthet ic ca pabilities of 
infected macrophages. Neither of these re
sult s correspo nded to that of macrophages 
inoculated with inert latex particles or un
inoculated controls. both of which exhibited 
simi lar recurrent kinetic patterns. In con
trast, no diffe re nce was o bse rved in the 
RNA sy nthesis of macrophages inoculated 
with either M. leprae. M. lepraemurium. or 
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inert latex pa rticles as indicated by kinetic 
patt erns similar to un i nocu la ted control s 
during the uptake of labeled uridine over a 
12-day peri od. These method s using radio
active precursors have provided an in vitro 
tissue cu ltu re system to study and compare 
the effeci on the macromolecular sy nthesis 
of macrophagcs infected with these two fas
tidious acid-fast myco baclcria.-[This inves
tigation was supported by the U.S.-Japa n 
Cooperati ve Med ical Science Program ad
ministe red by N IA 10 (Granl R22-AI-0805 1). 
NIH. Departme nt of Pathology. Baptist 
Memorial Hospital and Department of Mi
crobiology, Uni versity of Te nnessee Medical 
Units, Memphis. Tenn. 38 146] 

J Skinsnes, O laf K. and Matsuo, Eiichi. Con~ 
tra sting morphologies of react io na l states 
in leprosy. 

In 1964 the hypothesis. now quite general
ly acce pted . was advanced that tuberculoid 
react ions are primarily ex pressions of de~ 
layed~type hypersensiti vity. that erythema 
IIodosum leprosum is essentially the mani~ 
festation of anr igen~antibody reactions o r 
immune com plex disease and that react ions 
in dimorphous leprosy contai n e lements of 
bot h types of phenomena . 

Necropsy studies of two young Ch inese 
men. aged 16 and 24 years. one having tu
bercul oid reaction and the other acu te ery~ 
,hema IIodosum leprosum are presenred to 
dem o ns trate the contrasting morphologic 
manifestat ions in these two co nditi ons. Si nce 
the two patients each com mitted suicide dur
ing acut e rea c t iona l episodes and were 
you ng persons. a unique opport unity is pre
se nted to obta in some concept of the sys
temic extent of such reactions. 

The necropsy findi ngs of the tu bercu loid 
cases. as related to leprosy fi ndings, showed: 
I) severe granu lomatous neuri tis of sciatic. 
po pliteal and ul nar nerves liS well liS of eu
ta neo.us nerves; 2) focal in terstitia l granu
lomatous myoca rditis. hepatitis. o rchitis and 
nephritis. All these latte r lesions were min
imal, scattered and focal . 

The clinical lepromatous patient's ski n le
sions hi stopathologicllll y were BL rather 
than clllssiclll LL. The reactio nnl manifesta~ 
tions. however. we re h is topathologicll ll y 
characteristic of the responses seen in imme
diate type hypersensitivity. There was: I) 
reacti onal inflamma ti on. pronounced . wit h 

a rteriolitis in sciatic a nd ulna r. as well as 
cutaneous nerves; 2) fibrinoid a rteriolitis in 
pulmonary septa. hea rt . liver. splee n. pan
creas and kidneys. The fibri noid material 
was PAS pos iti ve and compatible with im
mune complex deposition. 

The rena l lesions in the tu bercul oid case 
were scattered a nd minima l a nd could be 
expected to heal without scarring. T he vas
cular lesio ns in the BL cases were pro
nounced and involved primaril y the arreren! 
glomerular and interlobular arterioles. T here 
was slight deposition of PAS posi ti ve mate~ 
rial in glomeru lar capillaries a nd Bowman's 
capsule. 

The findi ngs in this si ngle case suggest 
that the major immune com plex reaction in 
EN L-type res po nse occurs in preglomerula r 
arterioles and not in g lo me rul i. If thi s be 
generally true then the general lack of ne
cropsy fi ndings of classica l glomeru lonephri
tis morphology in lepromatous leprosy, ex
cept occasiona lly. may be ex plained. The 
vasc ular lesio ns described could well lead to 
the vascular thickening a nd o bliterntion as 
well as glomerular scarring that has more 
genera lly been described in lepromatous lep
rosy necropsy series and cha racte ristic of 
"e nd stage kidneys."- [ALM Leprosy Ate
lier , Department of Pathology, University of 
Hawaii School of Medicine. Hono lu lu, 
Hawaii. NIH Grant AI- IOO34] 

J
Walsh, G. P ., Siorrs, E. E., Burchfield, H. P. 

and Vidri ne, M. F. New sta tistics on the 
incide nce of leprosy in the armadillo. 

It was recent ly reported that 40% of a 
group of 20 a rmadillos inoculated in 1970 
and 197 1 had developed leprosy ove r a pe
riod of 3 to 3.5 years (Science 183 [1974] 
85 1-852). This group was comprised of ran
dom-bred animals that had been captured 
as adults in the wild. 

In a more recent study, a group of 24 ani~ 
mals was inoculated intradermally with M . 
leprae obtai ned from an infected armadillo. 
This group was composed of animals that 
although not bred in captivity, were raised 
in captivity a nd their selectio n for the study 
was based on the requirement that they not 
exceed 1.5 years of age . It was fc lt that 
you ng animals should be used since in a ll 
likelihood. they would be imm unologically 
less mature tha n full grown adults and per
haps more susceptible to infect ion. In addi-
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lion, il was fe lt that the usc of an armadillo
passed strain might al so reduce the tim e 
required for the deve lopment of the di sease. 

Biopsy specime ns taken six mo nths after 
inoculation were positive for AF B in 4 of 
the 24 animals while our latest results show 
ll1a l 15 of the 24 a ni ma ls (62%) are posit ive 
fo r AFB at 14 months post-inoculation . II 
s hould be emphasized that this statistic is not 
n na l and it would no t be unreaso nable to as
s ume that one o r more of the nine a ni mals 
thaI afC negati ve al Ihis t ime will become 
positive in fut ure mont hs. 

It s hould al so be mentioned here that in 
a re lated ex periment. all three animals that 
were inoculat ed in tra venously developed a 
more severe and disseminated infectio n than 
intradermally-inoculatcd animal s. Thus the 

route of inoculati on should also be consid~ 
ered in determin ing susce pt ibi lity. 

These resu lt s reinforce the usc of the ar
ma dillo as a model for the st udy of leprosy. 
By usi ng younger animals that are proba bly 
less immunologically capable than adults. 
the susce ptibilit y of Ihis species is signi ti 
cantl y greal er as manifested by a s hort er in
cubation time a nd .. g reater percentage o f 
a nimals deve loping infection. 

TherHore. while s uccessful breeding JI1 

ca pt ivi ty is still very desirable and shou ld be 
vigo ro usly pursued. the high degree of SlIS

ce ptibilit y alllong you ng rand om-bred ani~ 
mals will allow ex tensive usc of this animal 
species as an expe rim ent:d model in the 
stud y of leprosy. [Gul f Sout h Resea rch In
stitut e. New Iberia. La .] 


