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CORRESPONDENCE 
This depart'lll'ent is f or the Pllblication of informal CO l1lllllll! icatiollS that are of 

i llterest becallse they arc informative and stimulating, and fo r the discllssion of 
('O llfTOt;ersiaf matters. 

Increased Growth of Mycobacterium, leprae in 
Thym ectomized-Irradiated Mice after Foot Pad Inoculation 

To n 'II'; E IlITOIl : 

Hees and eo-workers!' ~ have recently 
reported tha t the growth of Mycobacterium 
Zeprae is much in creased in mice that have 
heen thymectomized and irradia ted. When 
mice were treated in this manner and inoc­
u la ted in the foot pad, the infections there 
developed to levels of 10' to lO'~ bacteria, 
i. e., about 10 to 100 times tha t seen in 
normal mice. t vVhen such trea ted mice 
were inoculated intravenously w ith large 
numbers of M. leprae, a sys temic infection 
developed with special predilec tion for the 
fee t, ears, and nose and total yields of 
about 1010 bacilli per mouse. 2 Gaugas:! has 
recently reported confirmation of the 
findin gs with foot pad infections. 

W e report here our results with this type 
of experiment. The mice were Fl hybrids 
of 101 females and C3H males purchased 
from C umberland View Farms, C linton , 
Tennessee. 4 At Ihe Oak Hidge a tionaJ 
Laboratory, 90 mice were thymectomized 
at about 3 months of age. Nine days la ter 
they were x- irradiated with 950 I' and in­
j:::c ted intravenously with syngeneic bone­
marrow eells in a dose of 5 x 1011 nuclea ted 
ce ll s. In addition 40 non thymectomized 
miee were treated \-v ith the same dose of 
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x-ray and transfu sed with 5 x lOG allogeneic 
marrow cells ( from hybrids of GS7BL / 6 
and DB A/ 2 mice) .An additional 40 mice 
served as untrea ted controls. All were 
shipped to the Na tional Communicable 
Disease Center the day after irradia tion 
and transfusi on, and two days la ter they 
were a ll infected with 5 x lOX M. leprae 
( 12% of which stained solid ly"). There 
were 4 groups of infected mice, treated as 
follows: 

I. Thymectomy and irradia tion; 
II. Thymectomy and ilTadia tion ; after 

infection tetracycline was given as 
0.03 gi l drinking water; 

III. Irradia tion and foreign marrow 
transplan ts ; 

IV. Normals ( infection only) . 

Survival was good in all groups but III; the 
number of mice dying during the first 3 
months after irradia tion was 4, 4, 32, and 1 
in the four respective groups. 

Th e results of the counts are given in 
Figure 1 and Tabl e 1. In the foot pads of 
normal mice the number of M. Zeprae rose 
to a pJateau level of about 106.°, where it 
remained for the res t of the experiment. 
The proportion of solidly staining (and 
therefore presumable viable") bacill i fell to 
insignificant levels soon after the pl ateau 
was reached, and there was no sugges tion 
of the second growth cycle seen in CFvV 
and Chatterjee mice:;' G. In the thymecto­
mized-irradiated animals the growth of kf. 

;, S IIJ.:J' .IR IJ, c. c:. a ll d McRAE, D . H . Myco /}n c­
Inilllll Ir /JI'ne in m ice : I\ linim al infec tio ll s dose. 
I't'iationship he twel' n sta in in g qll a lit ), a nd infec­
ti vity. and Cn'CCl of col'l isone . .I . B ac t. 89 (1965) 
3()c, -372. 
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FI G, 1. M, /eprae infections of the foot p:lds of th ymectomized-irradiated mice, 
Adull' mice were thymectomized , irradiated , and triUlsf'us ed w ith bone marrow as 
described in the text. After inoculation with 5 x 103 bacilli lvI , lepme, th e course of the 
infection was followed by counts of bacilli in th e inoculated foot pads, In Groups I, 
IT, nnd IV the counts were made on pools of th e tissues of 4 mice through day 372, 
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In each harvest represented 2 mice, 
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leprae during the logarithmic phase of 
growth~ was not any more rapid than in thc 
controls, as evideIJced by the fact that the 
first harves ts in Groups I, II, and IV were 
about the same both in total bacillary num­
bers and in solid ratios. However, during 
the succeeding period, when growth in the 
controls had ceased, growth in the thymec­
tomized-irradiated animals continued, al­
though at a gradually slowing rate, until 
the population approached 10S.0• The con­
tinu,ing growth was evidenced both by the 
increasing bacillary numbers and by the 
continued presence of solid bacilli. 

In the mice that had been b'eated by 
irradiation and foreign marrow transplants 
the few survivors took an intermediate 
position. 

Histopathologic studies were carried out. 
In the right hind ( injected ) foot the events 
in normal mice were not different from 
those seen in CFW and eight other lines of 
mice,7 and after 5 months, when the 
plateau phase had been reached, there was 
no increase in numbers of baci lli, nor was 
there evidence of spread. In the thymecto­
mized-irradiated animals the area contain­
ing bacilli continued to increase after 5 
months, and at 9 months the infection had 
spread throughout the tissues ventral to the 
metatarsals. 

In the lymph nodes of the th ymectom­
ized-irradia ted animals there was at first a 
marked decrease in lymphocytic cells in 
the medulla. At 6 months, however, there 
was partial replacement of lymphocytes 
and after 7 months the nodes were not 
distinctly different from the controls. Acid­
fast bacteria were not present in the 
regional (Hank) lymph nodes of the thy­
mectomized-irradiated mice until 494 days, 
but they 'were seen consistently thereafter, 
sometimes in numbers up to 50 bacteria per 
microscope field (X562 ). 

Other peripheral tissues were not exam­
ined until 433 days, at which tim 3 no 
bacterial spread was detected. At 494 days 
and thereafter acid-fast bacteria were fre­
quently found in sections from the front 

'SHEI'ARD, C. C. and HAMS, J. A. Rela tion of 
infection to tissue temperature in mi ce infected 
with Mycobacterium marillum and Mycob(/cleriw/l 
le/J)"fle. ] . Bnrt. 93 (1967) 790-796. 

feet, the uninoculated hinel foot, the ears, 
and the nose. At 553 days and th ereafter 
acid-fast bacteria were often seen in the 
bone marrow of inoculated as well as 
uninoculated feet. 

The mouse killed at 651 days had 6.6 x 
106 acid-fast bacteria in the left ear, 7.4 x 
106 in the nose, and 1.8 x 107 in the right 
front foot, figures that may be compared to 
1.4 x 107 in the inoculated ( right hind ) 
foot. 

One may piece together the observations 
into the following interpretation, which is 
based partly on earlier observations5. The 
early bacterial events after inoculation in 
the thymectomized-irradiated mice were 
not different from those in normal mice, 
and multiplication took place in the fibro­
blasts at a normal rate. When the bacterial 
population reached about 106.0 the nonnal 
mice terminated bacterial multiplication by 
an immtme response that resulted in exten­
sive bacterial killing. The treated mice, 
however, allowed multiplication to proceed 
at a reducing. rate until the population 
reached a more or less stationary level near 
107.°. This was about the time that the 
lymph nodes were repopulated. After 450 
days there was further bacterial increase in 
the inoculated foot and the infection gener­
alized to the other fee t, the ears, and nose 
and the bone marrow. 

Nerve invasion has been observed only 
infrequently in the infected foot pad of 
normal CFW'S,8 and the other strains 
studied7. In the present study nerve inva­
sion was not noted in the mice killed early. 
In those killed after 300 days, however, 
nerve invasion became increasingly promi­
nent both in the injected foot pad and in 
the areas to which the infection had 
spread. 

The location of the bacilli in the inocu­
lated feet of the thymectomized-irradiated 
mice was apparently different from that 
observed by Rees, et a1. ,1· 2 in that there 
was no preferential concentration of bacilli 
in the muscle. Bacilli were found through­
out the muscles, but th e number per unit 

• SHEPARD, C. C. Mycobactel'ium leprne in mouse 
foot pads. Anais VIIIlh Congr. Lepro!. , Rio de 
Janeiro, September 1963, pp. 333-340. (Abstl'nrt ill 
tntemar. J. Leprosy 31 (1963) 609-6 10.) 



36,2 Correspondence 227 

area was no greater there than in subcu­
taneous tissues and connective tIssue spaces 
between the muscle bundles. In the feet to 
which the infection had spread, the bacil­
lary location was similar. In the ears the 
location was also subcutaneous and not in 
muscle. 

In our study the proportion of solidly 
staining bacilli was lower than that report­
ed by Rees, et al.,1.2 and the relative 
difference between treated and control 
mice was much more pronounced. Possible 
explanations for the apparent discrepancy 
include differences in lines of mice, and in 
the technic of determining solid ratios. 

In summary, we have confirmed that 
when thymectomized-irradiated mice are 
infected in the foot pads the local growth 
of M. leprae in the foot pads is distinctly 
increased over that seen in controls. In 
addition there was bacterial spread to the 

other fee t, the ears, and nose in mice 
followed for long periods. Our reason for 
reporting this confirmation is to emphasize 
that this technic, or other similar ones, 
appears to offer new approaches to the 
study of the immunology and pathogenesis 
of leprosy, and to provide a means for 
maintaining a laboratory supply of in­
creased numbers of M. /eprae in high via­
bility. 
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Nomenclature for Leprosy 

To THE EDITOR: 

The signs and symptoms of the mildly 
communicable disease caused by Hansen's 
bacillus are not found in the Bible and 
certainly do not correspond to "Zaraat" as 
described in chapter 13 of Leviticus or 
other chapters of the Old Testament, as 
any specialist will easily find out.I , 2, 3, 4-

5. 6 They do not correspond, either, to its 
Greek translation "lepra," which only 
meant, vaguely, a group of scaly derma­
toses such as tinea, psoriasis, etc., and prob­
ably had the same meaning as "Zaraat" 

1 COCBR,\NJ::, R . C . Biblical leprosy. A suggested 
interpretation. The Life of Faith 80 (1956) No. 
3474, 19 January. R eprinted in Carville Star 15 
(1956) 1-3 (No. 15). 

"COCHRA NE, R. C. The history of leprosy and its 
spread throughout the world. In Leprosy in Theory 
and Practice. Cochrane, R . C. and Davey, T. F., 
eds. Bristol, John Wright & Sons, Ltd .; Baltimere, 
Williams and Wilkins Co., 2nd ed., 1964, pp. 1-2. 

• GOLDMAN, L., MORAITES, R. S. and KITZMILLER, 
K. W . While spots in biblical times. Arch. Dermat. 
9J (1966) 744-753. 

viz., defilement and degradation before 
God. Faulty translations and connotations 
through the ages, and tolerance of the early 
doctors (Danielssen and Boeck among the 
exceptions), who did not react against the 
application of the vague but terrific "lepro­
sy" label to the newly created nosologic 
entity, have given our generation that Tro­
jan present: a name whose only effect w.as 
the disgracing of millions of people, hinder­
ing tremendously all modern technics for 
prevention and trea tment. 

But we, who are specialists, still insist on 
keeping that "tragic name of leprosy" 

4 JEANSELME, E. La lepre-cst di e 1I11:ntio ll cC dan s 
la bible? In La Lepre, J eansc lll\ (', E., cd . Paris, C . 
Doin, 1934, pp. 12-16. 

• MACARTII UR, W . Me<li :lel'<l1 "leprosy" in the 
British Isles. Internat. J. Lcprosy 21 (1953) 218-230. 

" TAS, J . On the leprosy in the bible. Presented 
at the 7th Congress International d 'Histoire dcs 
Sciences, Jerusalem 1953, pp. 5R3-!'i87. R ejJl'interi ill 
Carvjlle Star 14 (1955) 1-2 ( '0. 9). 


