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It has been assumed that the immunologic defpn se system is de
pressed as a result of total body irradiation C' 8, 12). ,Vhole body radia
tion inhibits the synth esis of antibodies, if can·jed out before the 
inoculation of the antigen. Th e inhibi tor effect of ionizing radiations 
on antibody production has led to the beli ef that infective di seases 
could be modified as far as their evolution is concern ed, if the host were 
l)l'e\'iously subj ected to radiation. 

On the basis of these statements ionizing radiation s have been used 
in experimental murine leprosy. Takayama C') exposed rats to ] 50 or 
500 r of x-radiation and afterward inoculated them with M. leprae
nnwi?1 In; according to hi s r esults such an experimental condition would 
influence the onset of murine leprosy lesion s. K elkar and Ranadive (9) 

exposed golden hamster s to 100-200 r of x-radiation with the purpose 
of producing a suitable condition favoring M. lepme growth. 

On the otl1 er hand, normal mice subjected to ionizing radiation s 
show a life shortening (,0,13, " ). The decrease of life span seemed to 
depend upon premature onset of di seases which fr equently occur dur
ing mice senescence, since the effect cannot be attributed to any other 
special cause. 

These r esults suggest that murine leprosy, espec ially its rate of 
e\'olution, could be influenced by the efi'ect of such radiations. vVith the 
purpose of studying the eventual effect of radiations on murin e lep
rosy, rats and mice previously subjected to ionizing radiation s were 
inoclllated with M. lepraemurium and th e evolution of the di seas(' ,,'as 
studied until death of the animals. 

MAT lmTALS ANn METHODS 

:'Iliee and rats of both sexes were used in this ('xperinlC'nt. The mice, belonging to 
the C strain, were 7 \\'e('ks old at the beginning of the experiment. The rats ( \Vistar 
strain) were 6-7 \\'('C'ks old, 

The animals \\'C'1'e exposed to beta-gamma radiations f rom a c('sium-bar.illm bomb 
for 137 minutes. Every an imal (mouse or rat) was exposed to 500 r, only once, at the 
beg'inning of the exp(,I'iment, To accomplish the ra diation the animals wel'e caged in 
sperial rompartments arranged as a eircle around t'he source of radiation, in such a way 
that C'ach animal was k('pt at the samC' distance from it (28.7 cm, ). The rats WPl'e placed 
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FIG. I - Ring-like arrangement of rat cages with the anima ls insid e. 
FIG. 2-A1'I'angement of rat cag('s around thl' radiatioll ~our(· ('. 

in ring-like cages (Figs. 1 and 2), with a n 0.4 x 0.4 111111. Illf'sh wi!''' Ilrh,·ol'k. The lllH:e 
werc placrd in plastic tnbes with perforat"d walls (3.7 ('m. ill dianwtf'l' ). 

Thc pxpNimpnta l anima ls II'Ne spt in g roups ao; in(lieat!' ll in Tahll' 1. 

T A BLE 1.- Grollpil1(j of (llI ima/s ll'ith res pert to radia./ ioll alld /I'm /m ellt . 

Dose of 

I Animal No. of Total Jl l. lepl'ae DDS 
Gronp species animals radiation mll l'mln tn'atnwllt 

1 mi ce 30 500 l' 1.43 mgm. -
2 mice 30 500 r 0.35 mg-m. -
3 mice 30 500 r 0.175 mg·m. -
± mice 30 500 l' (control ) -
5 mi ce 30 (control ) 1.43 mgm. 

I 
-

6 rats 30 500 r 1.68 Ing rTI. -
7 rats 30 500 r 0.42 mgm. -
8 rats 30 500 r 0.21 mg-m. -
!) rats 30 500 l' (rontrol) -

10 rats 30 (control ) 1.68 lngm. -
11 rats 30 500 l' 1.68 mgm. 400 mgm./dn~r 

12 rats 30 (control ) 1.68 mgon1. 40 mgm./uHY 

The inoculHtion of 111. lepraemw'ium was performed intrappritonpHII~' oll e dn~' aft-pI' 
the radiation. The animals received diffprent Hmollnts of the SHmp sll,-prll:;io ns of 
bacilli , whose concentration ( in mgm. of bacilli / mI.) had been p!'eviou :; I~' e:; tilllilted 
through a tpchni c previously described CI) . This susprnsion was frrr fW Ill tiss lll! 
particles and bacteriologically steril e. 

The anima ls of groups 11 and 12 rece ived 4,4'-diilminodipll rny lslll fone ( DDS ) 
treatment, which was started 7 days after mycobil cterial inoculiltion Hnd ('arriC'd Ollt 
orally by mixing the DDS with the food. The DDS trpiltment I'-as Illa in tainrd UIl 
changed throughout thr experiment. 

Evcry 30 days, un t il the 300th day aftr r 111. l epraemuriltln in o(;nl ation , oll r allimal 
of each exprrimenta l group was killed by rthrr inha lation , to proyid(> matrl'ia l f or 
pathologic studies throughout the leprosy rvo lution. Pirrrs of li"r r , s pl prn, lymph 
node, omentum and lungs, were blken out, fixed in 10 prj' crnt fo rmalin so lution, 
embedded in paraffin and stained by hematoxy lin ilnd rosin Hnd Ziehl -N"rrlsrn tr(' hn i('s. 

The an imals of evrry group that dird th roughout thr rxpr rimrnt wrre usrd fo r 
histolog ic purposes. However, mainly, thrse animals I)J'O\"idr d data for th e ><tu(l.v of 
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sl1lTiv~l , \I'hid, II'HS takcn as a IlWHIl ill pstimating thp ratp of mnrin e leprosy pvo illt-ioll. 
The cs timation was madp through t.he ynlne of thc mpan of slll'yiYal. Thc ('ompHr i~on 

a mong' the mpal1s was clll'l'ipd on through thc ana lysis of Yal'i,)ncp. 

mo:sULTs 
The anilllals of groups -1- and 9 (exposed to radiation hut not 

inoculated with M. lepraemuri'ulI't, i.e., cont.rols) showed at the 30th 
day after radiation some atrophy of the l~' lllphoid organs and a f(>w 
associated ('hanges in thri I' hi stologi c st l'ul'tUJ'e ; the othel' organs did 
not lJl'esent Illi croscopic alterations. The l~'mphoid tissue atl'OpllY 
regrrssed prog ress ively, in such a way that GO days after radiation the 
hi stologi c st ructure of these organs did not differ from the nOl'lllal. 
'Ch ese I'f's ults indicate that radiations in the dose used produced only 
reversible and minor alterations of lymphoid organs. 

The effects of radiation on the evolution of murine If'prosy les ion s 
were determined by compari son of radiated and nonradiated animals 
inoculated with equal doses of mycobacteria. Yariations in the inoc
ulum size suppli ed fUJ'ther information on the influence of the dose of 
bacilli on the rat!' of evolution of leprosy lesion s. 

H isto logic sturlv :-Nonirl'adiated mice and rats (groups 5 and 10) 
inoculated with a dose of ill. l epmern:uTi'/,/m suitabl e for the deye]op
ment of murine leprosy e)' showed lesion s that evolved through an 
initial resting phase, where they progressed slowly, or r emained sta
tionary, and contained few bacilli. After this period the lesions evohed 
rapidly and showed progressively larger number s of bacilli (latte r or 
fast-evolving phase). 

In determining the effect of radiation on murine leprosy lesion s 
account IllUSt be taken of both the length of the resting pJlase and the 
rate of evolution of the latter phase. In the resting phase, the effect 
of radiation on mouse leprosy lesions could not be detected during th e 
first 60 days at least following the mycobacterial inoculation. Later, 
howe\'er, the effect became manifes t. Some rapidly evolving leprosy 
lesions could be found as soon as 90 days after the inoculation, at a 
time " 'hen nonirradiated control mice always showed resting lesions. 
'rhis finding suggests that as a consequence of radiation the l'esting 
phase of mouse leprosy lesions is shortened. 

A similar effect of radiation could be detected in rats inoculated 
with M. lepmemul'i'u,m. In this animal species the differences between 
radiated and nonradiated groups appeared more consistent. In the 
former the resting phase often lasted less than 60 _ days and some 
lesions became of the fast-eyolving type 30 days after inoculation. 
:Many active fast-evolving lesions could be seen 60 days after inocula
tion in radiated rats, whereas nonradiated animals only occa~ionally 
showed active lesion s at this time and these were few. As a conse
quence, in the radiated rats, 90 days after inoculation, the les ion he
came larger and more numerous and contain ed a greater aHlount of 
bacilli, than in nonradiated control s. r:I~h e differ ences late)' became 
. teadil y more conspi cuous and remained so until the animals dipd. 
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rl' he r esults of hi stologi c study indicated a striking increase in the 
rate of evolution of murin e leprosy lesions as an effect of radiation. 
This effect seemed more pronounced in rats than in mice. 

On the other hand, by comparing the size and the number of 
murine leprosy lesions, as well as the number of bacilli in each lesion, 
in animals inoculated with differ ent doses of 111. lepraernu1'iurn, it was 
possibl e to detect a r elati onship between th e inoculated dose of myco
bacteria and th e rate of lesion evolution. Thi s r elationship, already 
d e~1\On strated in nOl1l'adiated an imal s C), is found also in radiated 
ones. Both in mice and rats previously radiated and inoculated with 
different doses of M. lepmernur'iu,rn, the rate of evolution of the murin e 
leprosy lesions is proportional in some measure to the inoculum s ize. 
Th e lesion s appeared slightly larger and more numerous in animal s 
injected with the larger doses of bacilli, even 30 days after inoculation. 
'J~his difference becomes more r eadily apparent as the disease eyolution 
progresses. 

Survival study.- In studies on the effec t of radiation on the sur
v i\'al time of animals inoculated with M. lepmernur'ittrn, in which radi
ated animals were compared with non radiated ones, it was found that 
this procedure shortened the life span. Thi s determinatjon was based 
on differences observed among the means of survival-time and could 
he detec ted easily in both mice and rats (Table 2). The differences 
observed were statistically significant (F < 0.05) and indicated that in 
animals receiving equal doses of mycobacteria the disease evolved 
faster in those that had been subjected to radiation. 

The increasing ratf~ of evolution of murine leprosy noted as a con
sequence of radiation, r eached the same level in both rats and mice. 
J n th e former species the rate of evolution increased 15.3 per cent and 
in the latter 17.6 per cent. Thi s similarity is not in accord with the 
data provid ed by the histologic study, whi ch suggest a more pro-

TABI,E 2.-Means of su,l'vi1;al tim e of animals exposed to 1'adiation and inoculated with 
di ff erent doses of ]VL lepraemurium. Compm'ison with l1011l'adiated contl·ols. 

X on rac1ia trc1 
rats Rac1ia trc1 raj's 

( con trols) 

Dosr of inoculum 
111 mgm. 1.68 1.68 0.42 0.21 

Ml'an of surviva l 
timr in davs 218.5 ± 3.3 185.0 ± 4.2 261.3 ± 4.8 261.9 ± 4.4 

Nonradiated 
mi ce Radiated mice 

('ontTols ) 

Dosr of inoculum 
III mgm. 1.40 1.40 0.35 0.175 

Mean of survi va l 
timr in days 185.2 ± 10.6 156.5 ± 9.5 ] 84.1 ± 7.3 192.9 ± 11.7 
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TABLE 3.- R eqressioJl in means of snr'Uival tim e iJ/ relal ioll 10 size oj' il/oru/l1111 ill micl' 
i Jl oc'uiatecl intHtperitoneai/y tcith th ree cl i,a'erellt closes oj' J-L 11'})l'aelTIurium. 

S izl' of inoculum No. of Mea n Sn l'Vinl l ti J'!'H's in cln\'s 

III mgm. anima ls ObtainC'd \'a lu('s T Iworl'tiea I \n lnes 

1 (0.175) 20 J 92.!J 190.2 
2 ( 0. :~5 0 ) 20 1St.1 17G.5 
-! (1.400) 20 15(j.!i 1(j2.8 

l!cgl'c,'s iOll (,lwil i('iPllt : b = - 1 :1.7 

nounced f'ffect of l'ad iat ion on rat Ulan on mouse lesion '. Thi s di s
agreement will 1w discussed Jater. 

r:J'lI ere is a close con elati on hetween thC' dos0 of inoculum and the 
mean survival t ime of animal s suhjecteu to rad iat ion and aft(' r\\' al'd 
inoculated with lII. leprae1J11Irium. ~Phi s co rrelation is similar to on(' 
fo und in non radiated animals ( Ii ). In each instance th e regr e::;::; ion of 
the logarithm of inoculum size in relation to the mean animal slll'vi Yal 
ti me (Tabl e 3) is ]in<:'a r, as far as the mouse is concern ed. 'Ho\\'eve r, 
in radiatf'd rats thi s r egress ion di splays such lar ge d C'viation from 
linearity that it cann ot hC' con 'ider ed as lilwar. rPhere a re striking 
reasons fo r heli f'f t]lat the smaller do e of hacilli used to inoculate rats 
was too small , lying outs ide th e s traight-line limit::; of the dose-surviyal 
regression line. In such way, the co rrelation hetween dose of inoculnm 
and mean survival time could not be considpred a::; suitably traced in 
our radiated rats ( r:J~able 4). 
TABLE 4.- R egl·ession in mean s oj' survival time in l'elcttion to size of inoculum in 1'IIls 

ill octtlatecl int1'aperitoll ea7ly with tMee different closes of M. lepraC'murium. 

S izl' of inoculum No. of 
In mgm. an imAls JVff'an snI'vi\'a I tinll's III (lAYS 

1 (0.21 ) 20 2(j1.0 
2 (0.42) 20 26].3 
4 (HiS) 20 185.0 

On th e basis of the line-ar regression between the llIean::; of survi"al 
time and doses of inoculum, the generation time average for M. lep1'Cte
nntrium f rom llIi ce inoculated intra peritoneally could be es timated in 
radiated animal s. r:J~h e procedure used to estimate this value was idpn
tical \"ith that r eported in another paper e) concerned with non
radiated rats. From tlw mean survival time for the smalles t dose of 
inoculum (192.9 days ) th e mean of survival -time fo r the largest dose 
(156.5 days ) was subtracted. This difference (36.4 days ) results as a 
consequence of variation in inoculum size (see Tabl e 3) . The variation 
corresponds to three mycobacterial generations. The mean of gener 
ation time, ther efore, is 12.1 days. By comparing this result with one 
obtained from nonradi ated mice (Table 5), when the same method was 
used, (6) the effect of radiation on the bacillary generation time can be 
inferred. A striking shortening of generation time is apparont a ,' an 
C'ffect of radiation. 
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In th e case of the radiated rats the effect of regress ion of inoculum 
s ize on the mean of sUl'vival tim e is not lin eal' for the doses used. This 
la ck of linearity makes it difficult to es timate the generation time for 
M. l epra c'I11l1ri1tln in this animal species. As an approach Oil the sup
position that the two large r doses of inoculum \\'ould 1)(' confin ed with
in th e straight. limits of the r egression line, the gellen ltioll time from 
radiated and introperitolleally inoculated rats wa s estimated as 38.;) 
da~' s . III rats al so radiation seems to a (fect the generation tim e for M. 
l &jJ'I'aemul'ium (Table 5 ). 

T A BLI'; 5.- Me((lI s of .r; en emtioll li me / 01' ~r. IppnH' nllll'illll1 /,I'lim 11 11 1'111111 (/l Id mil i lll ed 
mire rmrl mls. ReslIlI s ob tllill ed 1m Ih e " lim e method. 

ill i('p 

Hndi nt!'d NOlIl'adiatpd Hndi a t!'d 

12.1 -r :Ui 3Ui ± 1.5 a 38.5 ± 2.1 
dnys davs 

" Hadl!'!' and Zili (1;). 
b Thi.· ]'r snit must b!' cOll s id!'l'pd ns an appl'Oa r h. 
C Hadl!']' and Zi t i (5). 

da~'s 

Hats 

KOllradiat('d 

IJ 5:3.1 ± 4.2 c 

dn.n; 

r:I~h ese results jndi cate that jn micf', and pel'lta])s in rats, expo:;urr, 
to radiation prior to jnoculation induced great changes in th e genera
tion time of M. l e]Jraem1,lri um. The generation time became less than 
half of the original value, in mice f'xposed to radiation ('rahle 5). 

rrhe results of DDS treatment of radiated rats inoculated with Jl. 
l ep raemll r imn, analyzed on the basis of e\'olution of les ion s and of sur
vival time, show lack of f'ffect of thi s drug. On comparing the leprosy 
lesion s no apprec iahle difference was found bptween DDS-treated and 
nontreated radiated rats, either macroscopically or histologicall~' 
throughout all the disease evolution. The leprosy les ion s of radiated 
rats did not r egress as did the lesion s of nonradiated animal s when 
DDS was given in a suitable dose and for a long time e). On tll e other 
hand, compari son of the mean s of survival-time of DDS-treated rats, 
only one group of whi ch had been suhjected to radiation (Tablp G), 
showed a s tatis ti cally significant differ ence. It appears that as an effect 
of radiation DDS treatment proved unahl e to inAuf'nce the rate of 
evolution of th e di sea se, jn contrast to th e r esult in nonradiated rats. 

'l'ABLE 6.-ED'eet of DDS treatment on the m eau t im e of sur'ril' ((/ of radiat ed ((u rl nOIl
ntdia. ted m ts. DDS dose 40 mgm. / dayj inoeulmn dose 1.68 mg. 

RadintNl 

N umber of allima ls 15 
M ean survinll time in dnys 226.5 ± S.D 

DISCUSSION 

N onradin1"<'cJ 

20 
:~D7 . 2 ± 0.8 

As has been stated pre\'iously C, 5) the rate of evolution of murin e 
leprosy is J'egular and uniforl1l if th e animal s aI'(' inoculatc'd intnl]wl'i-
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toneally with a suituh] p clasp of M. l ejirrt emllriulI7. fl'llis fad Sl' rYl'S as 
t.ll e bas is of a yery profitahl e procpdure for detf'ding til e influente of 
any facto r on the ('volution oflmuin(' ] epro s ~' . ]t was abo stated that, 
corres ponding to changl's in the rate of evolution of til l" lllurin f' leprosy 
les ion s a para]] p] a lteration in the survival till\P of inot ulatf'll anilllals 
takes plucl'. ]n tlli s connt,ction the means of surviva l-till IP appeal' as 
important and useful data (" ), since tll e ~T ar(' N\ S~' to detrd and ean he 
expl'('ssf'd 1lI1111eri call)'. fl'lle resnlts of thi s papf' r will hl' discuss l'c1 on 
thi s bas is. 

Exposure to ionizing radiation prior to J1. l ej)J'(l (, IIl/(ri/(/J1 inocula
tion, influenc('s th e rate of evolution of murine l('prosy, d('crpasing til e 
mean survival time of radiated animal s as comparpd with that of non
radiated OMS. Thi s effect was found in hoth mi ce and rats. I fistolog ic 
s tudy supported the lw] ie f that as a consequence of the f' fff'd of radia
ti on a change occurred in th e r esting phase of murin e h'prosy lesions 
which 'was ],l'spon s ibl e for the ri se in the eyoluti\'e rat(' of th' disease. 

To]'mal1~' , during th e r esting phase of murin e lepro;;:y as shown hy 
a yari ety of evidence C' ), most murin c Il'prosy les ions r emain station 
ary and the hacilli grow vpry slowly. ~l~hi s phase a]1pearS to he in
fluenced rather by factors rela tC'd to the host organi sm, sinee it is not 
affected hy changes in the source of M . lepraemuri'llln (G ). Several 
pieces of evidence lead to the beli ef that the r es ting phasp is a period 
of lesion evolution in "\yhi ch some dl'f ense mechani sm of the host organ
ism attempts to inhibit the growth of the bacilli. 

The ef(' pct of radiation in dec)'easing the Il'ngth of the J'('s ting 
phase and consC'C{u ently increasing the rate of evolut ion of lllurine 
leprosy prohahly is derived from a di sord (' l' of the host defensl' system. 
In such a di sorder tIl e ill. lpp1'a em1wimn could grow )]lore fre('ly. Thi s 
h~'po th esi s agrees with th l' hi s tologic results. 

In addition, radiation produced another effect ]('ading to an in
cr ease in t]l e rate of evolution of murine leprosy. Prohably this effect 
al so was a l'C'su]t of an alteration in the defense system of th e host 
organi sm; it became apparent as a change in the generation tilll e of 
1II. lcpraemurill1n. The hypothesis that excludes bact01'ial cell partici
pation in th e change in generation time is supported by the fact that 
the mean of generation time for .ll. leprae?1t1wimn hecame mar];: pd]y 
shorter in both mice and rats, although at differ ent levels, in anima]'s 
suhjected to radiation prior to inoculation. 

Th ese r esults suggest that the effect of inadiation, either on the 
r es ting phase of th e les ion or on the generation tilll c of lIf. lep1'rt e-
111 'u1'imn depends upon its influ C'ylCc on unknown host f actors that in 
hibit the mycobacterial growth. Although th e radiati on effeei ill each 
instance appears to r esult f rom a host defense system di ;;:order, tIl(' 
action on the resting phase of the lesion can be di s tingui shEd from on(' 
modifying the generation time of the bacilli. Each effect · sC'ems to 
im'oh'c a different nwchanism of th e defense system, and so tll e ~r would 
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lIave different meanings. This llypo tll esis is supported hy th0 fo ll o\\' ing 
results, which indicate a lack of paralleli sm between th ese two reported 
effects : in mice inoculated with lIf. l epmem'uriwl1 the effec t of radia
tion is onl y slightly apparen t in th e r es ting phase of th e les ion but 
strikingly so on th e generation time of the bacilli. In contrast in rat 
leprosy a more in tense eff0ct leads to changes in th e res ting l)lI ase, 
whil e the g('noration time of tll e bacilli .0011lS lE'sS affected. Eaeh of 
th E's(' effects occurs in the ahsence of any alterat ion in the IlIiC'l'oscopi c 
aspects of th e lllurin E' leprosy les ions. 

FUl'th0r1l101'E', an additional change of tIl e host react ion aga inst 
lIf. lepra emuri~t'ln seelllS to occu r as another eff ('ct of radiation. 'r his 
one, like those pr(' \' io Ll sly reported, is not associated with an~r hi stologic 
alteration of the inflammato ry r eaction. It 110comes mani fe st on 
comparison of the degree of co rrelati on hetween the size of in oculum 
and the rate of evolution of murine leprosy in radiated and nonradi
ated animals. 'rlli s correlation can be studi ed through t il e r egression 
in the mean survival time in relati on to s ize of inoculUlII, tll 0 1'0gT('~sion 
coeffi cient heing used to es timate it. 

Th e l'egr E'ssion coeffi cient of survival in ]' ('lat ion to s ize of in oculum 
in radiated mi ce is -13.7 ( ~~able 3) . This yalue is significantly differ
ent from that ohtain ed for normal mice (-3G.3), ,vhen the same 0X

perimental conditions were maintained (G). The different behavio r of 
radiated mice, which show a small er infiuence of th e dose of myco
bacteria on th e rate of evolution of murin e leprosy, al so indicated that 
radiation di sturbs the defense system again st Jlf. I f'pra eflu l1'iurJI. 

Sin ce th e inflammatory reaction in ))Iurine leprosy remain s un
changed in spite of the radiation ('ffects, the llOst d~'fen se s:'ste ll1 dis
order producf'd by radiation must be ascribed to oth er factors rath er 
than to some alteratidn concerned with ti i-isue l'l'action. Indeed, the 
hi stologic structure of the murine leprosy lesion s hoth in mi ce and 
rats is always lepromatous in type, wh ere th e JIIycohacte ria arE' not 
lysed by the host cell s. In thi s in stance a change in the rate of lysis 
of bacilli by inflammatory cells cannot account for the alteration in the 
e\'olution of the lesion. A di sord er of the hUllloral defense mechani sm 
can be considerE'd r('s])onsib1e. 

, Ve must take into account the fact that Craddock and Lawrence 
(I ), Jacobsen et al (8) and Taliaferro ct al. (12) have shown that the 
inhibiting effect of radiation on the fo rmation of antibod~' remain s for 
2-3 weeks only. In the studi es her e reported the effect of radiati on on 
murine leprosy, which extends for a much longer tim e, cannot he 
in terpreted as a consequence only of a decrease in antibody formation. 

Bes ides the effects which invol\'ed changes in th e ratp of E'voJ uti on 
of murine leprosy, another inter esting radiati on effect could be de
tected. Thi s one was concerned with the inAuence of radiation on the 
activity of DDS on murin e leprosy. As DDS became inactive in all 
radiated animal s so treated, it is probable that thi s drug acts indirec tly 
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on the oli. l ppraemll'r itl'ln, perllaps through the mediati on of the host 
organism. In the case of such treatment, the DDS would accomplish its 
chemotherapeutic effect only when the host was able to play its o"\\"n 
role, which seems to be altered as an effect of radiation. This alteration 
would he also related to di sorder of the host defense system. 

SUM.MA ltY 

~rll e eff('ct of beta-galll111a radiations on lllurine lep rosy was studied 
in mi ce and rats exposl:'d to a single dose of 500 r at the beginning of 
the experilll ent. 1'hn res ults wpre evaluated on the basis of eith er 
differences in evo luti on of the murine lep rosy lesions or in the length 
of animal survival. 

Hi stologic study showed that as a consequence of radiation the 
resting phase of murine leprosy lesions became shorter and so the 
lesion s evolved more rapidly. Correspondingly there was an increase 
in the rate of evoluti on of the disease, which was demonstrated by 
c.ompari son of the mean length of survival of radiated and nonradia ted 
animal s inoculated with the same dose of bacilli. 

On th e other hand, studies of the generat ion time average for 111.. 
l epraem'1I1'ium, es timated f rom mice and rats, showed that radiation 
induced a striking shortening of generation time. DDS treatment ap
peared devoid of any effect in radiated rats. 

These results suggest that radiation disturbs the defense system 
against murine leprosy. The fact that this effect occurs in the absence 
of any observed alteration in the histologic structure of the murine 
leprosy lesions, indicated that a disturbance of the humoral defense 
mechaJlism had taken place. A defense system alteration wauld al so 
accoun t for the lack of effect of DDS in radiated animals. 

RESUMEN 

Fuc estud iado 1.'1 efecto de radiaciones beta-gama de la lepra murina en ratones 
y rates expnestas a una sola dosis de 500 r al prineipio del experimento. Los re
sultados f ueron evaluados sobre la base de: sea las diferencias en evoluci6n de las 
lesiones de la lepra murina, sea en la duracion de sobrevida del an imal. 

E I e~tudio histol6gico demonstr6 que como consecuencia de las radiaciones, la fase 
de resposo de las lesiones leprosas I1lUrinas se hacen mas corias, y asi las lesiones de 
evoluci6n de la enfermedad, 10 cual f ue demonstrado pOl' comparaciol1 del termino medio 
evolucionan mas rapidamente. Correspondientemente, hubo un aumento en eI grado de 
sobrevida de los animales ilTadiados y no irl'adiados, inoculados con las mismas do 'is 
de bacilos. 

Por otro lado, los estudios ell' los tiempos promedios de generaci6n para el M. 
lepm.emuriu,m, estimados para los ratones y ratas, mostraron que la irradiacion induce 
un extraord inario acortam ient.o del tiempo de generaci6n. E I tratamiento con DDT 
pareci6 carente de ning-un efecto en las ni.tas irradiadas. 

Estos resultados sllqieren que la radiaci6n a.ltera el sistema de defen a contra la 
lepra murina. EI hecho de que pste efecto ocuna en la ausencia de alg'una alteraci6n 
observada en la estructura hi stol6gica de las lesiones Icpl'osas murinas, indican quP ha 
ocurrido un disturbio del mecanismo de defensa humoral. Una alteracion .del s i trma 
de defensa puede sel' tambicn responsable por la fa lta de efecto del DDT en los ani
males irrad iados. 
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RESU )lE 

L'elIet des radia t ions beta-gamma sur la leprf' murinf' a etc ctudic sur des SOHns 
et drs rats exposcs a ulle s imple dose initiale de 500 r. Les l'csultats ont ctc cva lucs 
sur Ill. base des dilfel'encf's relevce ' dans I'c\'ollition df'. Ics ions de Icpl'e murine et dans 
la durce de sUl'vie elf'S an imaux. 

L'ctude histologiqlle a montrc que suite It. I'il'raeliarion la phase df' Iatence des 
ICs ions de Irpre murinf' crait rcourrce et que les Ir,;ions appal'aissairnt plus rapidemf'n t. 
Dc I1JCII1P UIIC' acrelcration fut notcl' dan;; I'cvolution de la maladie, ainsi qui'il est dc
Illolltrc pal' la cOlllpa rai son de Ill. durce 1II0yC'llne de sUl'vi e d'anilliaux il'radie~ et lIon
irrarlies Ilyallt etc inocul cs avec la l1Jeme dose de baci lles . 

D'auh'f' pllrt, drs crude.' ,' llr Ill. pcriodr moy('nnr de l'('pl'oduction de ]1[. /e}l/'o e

murillm, d'nprcs d('s f'Srimflrions obtpnu('f; C/Wl': elf'S souris d df's rats, ont montrc que 
l'il'l'lldiarion a pnrralno un e reducrion trcs mnrquo(' df' la durCf' de Cf'tte p OI·iode. I.e 
trflitrmf'nt pill' la DDS s'('st rO\'clo inefficacp chf'z des rar,; in·adios. 

C('s rcsu lrllrs ,' nggorpn t que I'irrndiation bouleverse Ie systeme de defense contre la 
I<-pl'e murillC'. Lf' fait qUf' ('rt f'f[pt sun' ipnt f'n I'absenee de toute altoration observable 
de III s trucrlll'f' histologique drs Icsions de Icpre murine indique qu'une pertllrbfltion 
du mccanismc humon1l df' dcfpllse pOlIlTflit rgll lpmrnt l'pndrf' compte de I'flbspnc'e d' rffet 
de la DDS (·h('z drs anirnaux il'mdics. 
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