
", •• , ,, '110'" 1111 . "Aol n. lll '.f)" 

Thoracic Duct Lymphocytes in Experimental 
Lepromatous Leprosy in Mice 

M. C. Vaidya\ A. C. M. WeddelF and R. J. W. Rees3 

Progress in leprosy research was very 
restricted until recently, for it was, and still 
is, impossible to grow the causative orga
nism M ycohacterium leprae in vitro. The 
work of Shepard (Ii) , however, opened up 
new possibilities, for he demonstrated that 
M. leprae can be grown in the footpads of 
mice. Rces and Weddell (2,3) and col
leagues have further contributed to experi
mental leprosy in mice for they have shown 
that in mice, as in men, the disease de
pends upon the immunologic capacity of 
the individual. Mice act as experimental 
models for the production of different 
forms of leprosy, which correspond to those 
in patients in Ridley and Jopling's classifi
cation scale (.). In particular, they have 
shown that the lesions in mice, indistin
guishable from those of lepromatous lepro
sy in man, can be evoked by reducing their 
immunologic capacity by thymectomy and 
900r total-body irradiation prior to infec
tion. They have further shown that it is 
possible to produce an immunologic up
grading or a reversal reaction in heavily 
infected mice if a total syngeneic lymphoid 
tissue replacement, originating from the 
spleen and other sources of lymphoid tissue, 
is given to the animal after infection with 
M. leprae. However, this lymphoid replace
ment tissue contained, in addition to mac-
rophages and other cells, a mixed popula
tion of at least two types of lymphocyte, 
viz., thymic-dependent and bone marrow
derived cells. It was thus possible that the 
reactions observed were due not solely to 
long lasting thymic-dependent lympho
cytes but to the spectrum of cel1s which 

1 M. C. Vaidya. M.D., Department of Human 
Anatomy, University of Oxford , Oxford , England. 
All India Inst itute of Medical Sciences. New Dclhi-
16, India. 
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3 R. J. W . Rees. F.R.C. Path .. National Institute 
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was given. The present study was therefor 
desi~ned to determine the role of syngenei~ 
thoracic duct lymphocytes, the majority of 
which are thymic-dependent. 

MATERIAL AND METHODS 

eBA strain mice were thymectomized at 
six weeks of age and then subjected to 900r 
total-body irradiation followed immediately 
by an intravenous injection of 0.3 ml. of 
syngeneic bone marrow. After allOwing 
three weeks for the animals to recover they 
were inoculated into both hind footpads 
with 1()5 to 107 M. leprae from patients with 
lepromatous leprosy. Six to eight months 
later, animals with swol1en footp.ads were 
selected as lepromatous recipients. Subse
quent histologic observations showed that 
this method of selection had been success
ful, for all the mice had lesions which were 
indistinguishable from those in patients 
with lepromatous leprosy. 

The lymphocytes were obtained by can
nul ating the thoracic ducts of normal CBA 
mice donors by a modification of the tech
nique of Boak and Woodruff (1) . The har
vested lymphocytes were labelled in vitro 
with 3H uridine (15flc/ ml) and a final 
suspension of the cells was adjusted to a 
concentration of 16 - 20 X 107 mI.; 0.3 ml 
of this suspension was injected into the tail 
veins of lepromatous mice. Normal CBA 
mice served as controls. 

In addition, long-lived populations of 
small lymphocytes were labelled in vivo by 
injecting a series of eBA mice with 3H 
thymidine (0.75 flC/gm. body weight) daily 
for 17 days. Three weeks later their 
thoracic ducts were cannulated; the lym
phocytes were harvested, their concentra
tion was adjusted 16 - 20 X 107 mI., and 
the suspension was injected into leproma
tous mice. A lepromatous mouse which had 
not received lymphocytes served as a con
trol (Table I). 
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1be treated animals were killed at inter
vals ranging from two to 56 hours. Autora
diographs of various tissues were made and 
then examined under various combinations 
of incident and transmitted light, using a 
Leitz Ortholux microscope fitted with Ul
trapak objectives. By this means it proved 
possible to trace the whereabouts in the 
infected mice of the labelled lymphocytes, 
and rough estimates were made as to their 
concentrations. To complement the histo
logic observations a proportion of the tis
sues examined were also processed for liq
uid scintillation counting. 

OBSERVATIONS 

Table 1 shows the details of the experi
ments and the immunologic status of the 
recipient mice and Table 2 the experi
ments in which tritiated uridine was used 
as a marker. Labelled cells were observed 
in the smears made from lymphocyte sus
pensions before injection. Blood smears and 
sections of spleen from recipient animals 
also displayed the presence of labelled 

lymphocytes (Figs. 1, 2 and 3 ). However, 
none of the labelled cells was seen in the 
sciatic nerve, footpad or nose, all of which 
were sites of lesions and all of which con
tained an excess of unlabelled lymphocytes 
(Fig. 4). 

In Table 3 are shown details of the 
experiments in which the isotope tritiated 
thymidine was used. The results in these 
experiments were also negative except that 
in one animal, which survived for 56 hours, 
there was a solitary labelled lymphocyte in 
the perineurium of the sciatic nerve (Fig. 
5). 

Table 4 details two experiments in which, 
due to a technical fault, the labelled lym
phocyte suspension injected contained, in 
addition, labelled cell debris. Table 5 
gives details of the controls. Labelled cells 
are conspicuously absent in all tissues in 
these animals. The fact that labelled lym
phocytes were present in the peripheral 
blood and spleen of the recipient animals 
makes it certain that the experiments had 
succeeded from a technical view point. The 

FIG. 1. Autoradiograph. Uridine-labelled lymphocytes in smear from suspension, donor 
animal. 
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FIG. 2. Autoradiograph. Uridine-labelled lymphocyte in blood smear from recipient 
animal. 

FIG. 3. Autoradiograph. Uridine-Iabelled lymphocytes in section of spleen, recipient 
animal. 
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FIC. 4. Unlabelled lymphocytes in perineurium of sciatic nerve, recipient animal. 

Flc. 5. Autoradiograph. Solitary thymidine-labelled lymphocyte in perineurium of 
sciatic nerve, recipient animal, 56 hours after injection of labelled ceUs. 
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liquid scintillation counts confirmed the ob
servations by light microscopy. 

DISCUSSION 

The result of thesc experiments was neg
ative. That is to say labelled syngeneic 
mouse thoracic duct lymphocytes do not 
gather in lcprosy lesions in recipient mice 
within 56 hours of their injection into the 
blood stream. 

The reasons for this are not ye t clear. It 
may be that the period tested was too short 
for thoracic duct lymphocytes to become 
concentrated in the lesions. This question 
of time is currently under investigation, but 
even if the results of long term experiments 
also prove negative there are clearly fur
ther experiments which can be designed 
around the techniques described above. By 
these means it should be possible, in time, 
to determine the source or sources of the 
lymphocytes which take part in the cell
mediated immune response which occurs in 
mice infected with leprosy. 

SUMMARY 

For these studies a leprosy infection was 
established by the inoculation of 105 - lO j 

M. leprae into the hind footpads of female 
CBA strain mice that had been thymecto
mized at six weeks of age, followed three 
weeks later by total-body irradiation (goor) 

OL L L 

follO\\I('o immediately by an intravenous 
inj ection of syngeneic bone marrow. Six to 
eight months after inoculation animals with 
swoll en footpads were selected, since histo
logic examination showed pictures indis-. 
tin guishable from those in patients with 
lepromatous-type leprosy. Mice with these 
established infections were inoculated in
travenously with either in vitro or in vivo 
labelled lymphocytes obtained by cannula
tion of the thoracic ducts of normal CBA 
mice. 

Thoracic duct lymphocytes were obtained 
from normal CBA mice by a modification 
of the technique of Boak and Woodruff(l) . 
The harvested lymphocytes were labelled 
with 3H uridine (15 /L Im!.) and inoculated 
intravenously at a concentration of 5-7 x 
10' / mouse using both normal and leprosy 
animals. Long-lived populations of small 
lymphocytes were also labelled in vivo by 
the injection of normal CBA mice ,vith 3H 
thymidine (7.5 p./gm. body weight) daily 
for 17 days, and 5-7 x 10' such cells were 
inoculated into leprosy mice, and t11eir dis
tribution was compared with' 'that in similar 
mice uninoculated with lymphocytes. 

The lymphocyte-inoculated animals were 
killed at intervals ranging from two to 56 
hours. The whereabouts of the labelled 
lymphocytes were followed by autoradio~
raphy. Thc results of these studies and thclT 
significance are discussed. 
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