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SUMMARY 
Introduction: Buruli ulcer disease is endemic in 
many developing countries in Africa. It is caused 
by Mycobacterium ulcerans, a toxin-producing 
bacterium with predilection for the skin and its 
deeper tissues. The exact mode of transmission is 
unclear and the pathogenesis is also not well un-
derstood, necessitating further elucidation through 
animal studies. 
Objective: The study assessed the infectivity of a 
Ghanaian Mycobacterium ulcerans isolate and the 
dose-response pattern in BALB/c mice.  
Method: Ten standardized bacterial suspensions 
of different concentrations were prepared from the 
M. ulcerans isolate and inoculated into the foot-
pads of the mice. Thereafter they were observed 
for clinical signs of Buruli ulcer, upon which they 
were serially euthanised and evaluated for patho-
logical and microbiological changes.  
Results: Irrespective of the inoculum dose, all the 
experimentally infected mice developed similar 
clinical lesions, from erythema to foot ulceration 
(3.1 to 6.7 weeks after inoculation). However, the 
higher the inoculum dose the earlier the onset of 
the lesions. After the development of foot ulcera-
tion, mice that had received between 1 to 4 doses 
developed gangrene (5.7 to 7.2 weeks after inocu-
lation) and died within a week, while those that 
had received 5 to 10 doses lost their limbs sponta-
neously (5.6 to 6.1 weeks after inoculation), fol-
lowed by sudden clinical recovery. Eight weeks 
after the spontaneous amputation the amputees 
relapsed with concomitant metastasis, anasarca 
and death. Acid-fast bacilli (AFBs) were detected 
in inoculated and non-inoculated limbs, tails, vis-
ceral organs, faecal pellets and caecal contents of 
the mice. The AFBs detected in the caecal samples 
were innumerable and unusually long. Though 
AFBs were consistently detected in lymph nodes 
they were never detected in blood samples.  
Conclusion: The findings suggest that the pro-
gression and final outcome of an M. ulcerans in-

fection maybe dose related. The unequivocal ab-
sence of AFBs in the blood, but their consistent 
presence in lymph nodes located in the lower 
limbs right up to the neck, suggests that the mi-
crobes are disseminated through the lymphatic 
system rather than through the blood.  
 
Keywords: Mycobacterium ulcerans, Buruli ulcer, 
animal model, spontaneous amputation, metasta-
sis. 
 
INTRODUCTION 
Buruli ulcer disease (BU) is the third most com-
mon mycobacteriosis of immunocompetent hosts 
after tuberculosis and leprosy1. It is a poorly un-
derstood disease caused by a toxin-producing my-
cobacterium, Mycobacterium ulcerans, which has 
predilection for the skin and its deeper tissues2,3. 
The exact mode of transmission is unclear and the 
indolent progression of the disease often results in 
massive ulceration of the skin with impairment of 
body functions4. All people, irrespective of age, 
sex, race, health or socio-economic status are sus-
ceptible to the disease. Women and children living 
in sub-Saharan Africa, however, are the most com-
monly affected4.  
 
Though the disease was first described in 1897 by 
Sir Albert Cook in the Buruli District of Uganda5 , 
and later definitively described by MacCallum in 
Bainsdale, Australia in 19486, BU has largely gone 
unnoticed until recently7. Increases in the inci-
dence of BU have been reported in several African 
countries including Ghana, and it is estimated that 
the prevalence is as high as 150.8/100,000 popula-
tion in Ghana8. Its prevalence is higher than that of 
tuberculosis and leprosy in some communities8. 
The disease is also endemic in countries outside 
Africa7. 
 
Clinically, the disease could present as papules, 
nodules, plaques, oedema or ulcers, all mostly on 
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the extremities4,9. Treatment with antimicrobial 
agents has presented varying degrees of success, 
though recent data suggest that rifampicin-
streptomycin combination is effective10,11 in com-
bination with surgery, the current treatment op-
tion12.  
 
The complications associated with the disease, the 
long hospitalisation in the face of the scarcity of 
health resources, as well as the difficulty in diag-
nosis, the non-availability of effective treatment, 
the growing spread of the disease and its long term 
socio-economic impact have made it a disease of 
public health importance, especially in Africa4. 
 
Since the 18th century, animal modelling has facili-
tated and enhanced the multifaceted elucidation of 
several human diseases13. Therefore in the face of 
the enigma that Buruli ulcer presents, it has been 
recommended that animal studies should be under-
taken worldwide, to understand the pathogenesis 
and mode of transmission of the disease and to 
provide valuable new approaches for the diagno-
sis, treatment, management and general control of 
the disease4. 
 
Though mice, rats, guinea pigs and the nine-
banded armadillo are BU animal models, each of 
them has limitations in replicating the whole spec-
trum of features presented in humans, thus leaving 
a lot of gaps in knowledge on the pathogenesis, 
transmission, diagnosis, treatment and general 
control of Buruli ulcer 2,3,14.  
 
This paper presents clinical and microbiological 
findings from M. ulcerans infection in a Buruli 
ulcer mouse model study undertaken as part of 
preparatory experiments to identify another Buruli 
ulcer animal model and to investigate the suscepti-
bility of Ghanaian M. ulcerans isolates to antibiot-
ics and herbal medicines.  
 
MATERIALS AND METHODS 
Bacterial Strain: The Mycobacterium ulcerans 
strain used for the investigation was provided by 
the Department of Bacteriology of the Noguchi 
Memorial Institute for Medical Research 
(NMIMR) as a primary isolate. The isolate had 
previously been confirmed as M. ulcerans by the 
polymerase chain reaction (PCR). The BU tissue 
was originally obtained from biopsy of a Buruli 
ulcer patient from Amasaman in the Ga District of 
the Greater Accra Region, Ghana. 
  
Experimental Animals: Thirty-six, 6-week old 
specific pathogen free (SPF) BALB/c mice pro-

duced in the Animal Barrier Facility of the De-
partment of Animal Experimentation of NMIMR 
were used for the study. The study was conducted 
in accordance with institutional guidelines on ani-
mal experimentation, which required among other 
safeguards, that moribund animals or those in un-
due pain be put to sleep, if alleviation of the pain 
would be detrimental to the study.  
 
Preparation of M. ulcerans Inoculum 
The primary isolate was subcultured on Löwen-
stein-Jensen (L-J) slants at 32οC for eight weeks, 
during which period they were examined for 
growth and contamination. The subcultured M. 
ulcerans was suspended in phosphate-buffered 
saline (PBS) and standardized by the McFarland 
nephelometric standards. Briefly, a drop of sterile 
PBS (0.01M, pH 7.0) was added to a test tube con-
taining 15-20 sterilized glass beads to wet them. A 
loopful of M. ulcerans subculture was added to the 
beads and drops of the sterile PBS were added 
intermittently and vortexed to break up the M. ul-
cerans colonies and to adjust the turbidity of the 
suspension to that of a selected McFarland 
nephelometric standard. Since M. ulcerans in cul-
ture is very waxy and not easily dispersible in wa-
ter, all manipulations were done on ice.  
 
Smears of the resultant M. ulcerans suspensions 
were stained with Ziehl-Neelsen stain (ZN) for 
detection of acid-fast bacilli and checked for 
microbiological purity of the suspensions. Portions 
of the suspensions were also serially diluted ten-
fold and two drops per dilution were inoculated on 
duplicates of L-J slants and incubated at 32°C for 
8 weeks, to check for viability of the inoculum and 
determine the colony forming units.  
 
Experimental Infection of BALB/c Mice 
Thirty BALB/c mice were divided into 10 equal 
groups and inoculated with the 10 bacterial sus-
pensions equivalent to 10 McFarland standards (1 
to 10). Each standard was inoculated into three 
mice and each mouse was inoculated in the right 
hind footpad with 0.05 ml of the inoculum. Six 
SPF BALB/c mice were used as controls and be-
cause they were identical (inbred) to the experi-
mental group in all respects, they were inoculated 
in the left hind footpad to prevent any inadvertent 
mix-up, in case they also developed post-
inoculation lesions. Three of these control mice 
were inoculated with 0.05 ml sterile PBS and the 
remaining three with 0.05 ml sterile L-J-PBS. The 
L-J-PBS was prepared by incubating the sterile 
PBS on L-J slants for 72 hours at 32°C; to some-
what simulate the conditions under which M. ul-
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cerans is cultured. This was to determine any pos-
sible effect of the L-J on the inoculum, in case it 
had been picked together with the isolate and 
therefore been inadvertently used in the prepara-
tion of the inoculum.  
 
Post-Inoculation Management and Evaluation 
of BALB/c Mice  
Animal Management: The experimental and con-
trol mice were maintained in a level two animal 
containment facility. The animals were kept in the 
same room but in two separate negative pressure 
air racks. The room was maintained at an ambient 
temperature and relative humidity ranging between 
22-25ºC, and 55-65% respectively. A 12-12 hour 
light-dark cycle was provided by means of an 
automatic lighting system. The mice were fed 
daily with autoclaved feed pellets and autoclaved 
water, ad libitum. The animal room and clean air 
racks were disinfected daily, while the cages and 
beddings were replaced with autoclaved ones 
twice weekly. 
 
Clinical Evaluation: Both the experimental and 
control mice were observed daily for post-
inoculation changes, such as erythema, footpad 
swelling, foot oedema, thigh oedema and ulcer. 
The inoculated and control limbs of the experi-
mental animals were measured and pricked with a 
sterile needle weekly to assess the progression of 
the oedema and anaesthetic function respectively. 
The test for anaesthesia was conducted to ascertain 
the painless nature of the disease. 
 
Gross/Histopathological and Microbiological 
Evaluation: Two out of every three experimental 
mice in each set were euthanised on developing 
either foot-thigh oedema or ulcer, while the infec-
tion was observed beyond foot ulceration in the 
third animal in the set. A few drops of blood were 
sampled monthly from the tails of the 30 experi-
mental animals for detection of AFBs. Faecal sam-
ples were also collected monthly for detection of 
AFBs. Carcasses of the experimentally infected 
mice were examined for gross pathological 
changes and evidence of AFB in the inoculated 
limb (foot and its corresponding thigh). Their 
blood and lymph nodes (popliteal, inguinal, axil-
lary, mandibular, cervical and suprascapular) were 
examined for presence of AFBs to determine mode 
of dissemination. The brain, heart, lung, liver, 
spleen, pancreas, kidney, caecum and contralateral 
limbs were also examined for presence of AFBs as 
evidence of systemic spread of the infection.  

 
Briefly, each limb was separated into foot and 
thigh portions. Each of the portions was divided 
either saggitally or transversally (depending on the 
presentation of the lesion) into two parts. One por-
tion was homogenised, while the other portion was 
fixed in 10% phosphate buffered formalin. Por-
tions of the homogenised limbs were spread out 
into smears, stained with ZN stain and examined 
for the presence of AFBs. The rest of the limb ho-
mogenates were decontaminated by standard 
methods such as Petroff, modified Petroff, oxalic 
acid and modified oxalic acid methods, as well as 
that described by Douglas Walsh et al, (1999)15. 
All these different methods were employed to en-
hance the recovery of viable M. ulcerans, since the 
microbe is susceptible to decontamination meth-
ods16. The decontaminated limb homogenates were 
inoculated on L-J slants and incubated at 32οC for 
eight weeks for the isolation of viable M. ulcerans. 
The portions of the limbs, which were fixed in 
10% phosphate buffered formalin, were decalci-
fied and processed for histopathological examina-
tion. The limbs of the control mice were also fixed 
in 10% phosphate buffered formalin and processed 
similarly for histopathological examination (the 
gross and histopathological findings will be re-
ported separately).  
 
Statistical Analyses 
The Statistical Package for the Social Sciences 
(SPSS), version 12.0.1 was used for data analysis. 
The case summaries procedure was used to deter-
mine the means and standard deviations of the 
sizes of the inoculated and control limbs and the 
times of the onset of the lesions for each dosage 
group. The data were partitioned into three catego-
ries (Group 1: McFarland 1,2,3; Group 2: 
McFarland 4,5,6; Group 3: McFarland 8,9,10), 
after deleting the McFarland 7 group (since 2 out 
of the set of 3 died in the first and second week of 
the study). The Kruskal-Wallis Test was used to 
determine if time of lesion onset varied with the 
inoculum dose and if size of oedema varied with 
the inoculum dose. Spearman’s correlation and 
Eta/Eta2 procedure were used to determine if there 
were associations between dose, onset of lesion 
and size of oedema.  
 
RESULTS 
Clinical Picture 
All the mice inoculated with the M. ulcerans sus-
pensions developed similar clinical lesions, which 
followed the same progression irrespective of the 
inoculum dose. The lesions progressed from ery-
thema of the footpad to swelling of the footpad, 
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through to development of foot oedema, to thigh 
oedema and ulcer of the foot (Figure 1). Though 
the animals developed similar lesions, the onset 
and progression of the lesions varied inversely and 
significantly with the inoculum dose. The observa-
tion was confirmed by the correlation determina-
tions as follows: Erythema: Rho = -950, P<0.01; 
Swelling of footpad: Rho = -941, P<0.01; Foot 
oedema: Rho = -957, P<0.01; Thigh oedema: Rho 
= -860, P<0.01 and Ulcer: Rho = -935, P<0.01. 
The variations in the onset of the lesions in rela-
tion to the inoculum dose levels are presented in 
Table 1. The Eta2 coefficient showed that the in-
oculum dose accounted principally for the differ-
ences in the onset of the lesions: Erythema of 
footpad = 0.857 (85.7%); Swelling of footpad = 
0.951 (95.1%); Foot oedema = 0.837 (83.7%); 
Thigh oedema = 0.912 (91.2%) and Ulcer = 0.843 
(84.3%).  
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Figure 1 Non-ulcerative and ulcerative oedema in a 
Mycobacterium ulcerans infected mouse [foot-thigh 
oedema =left arrows; ulcer = right arrow] 
 
Though the sizes of the oedema were also in-
versely associated with the inoculum dose, the 
association was rather weak and not significant 
(Rho = -158 (P>0.05). The Eta2 coefficient also 
confirmed the weak relationship (Eta2 = 0.162 
(16.2%)), in that only 16.2% of the variation in the 
size of the oedema could be accounted for by the 
inoculum dose. 
 
Irrespective of the inoculum dose, the mice failed 
to withdraw their limbs when needle pricked; this 
tactile defect manifested after the onset of foot-
thigh oedema or foot ulceration.  
 
After the onset of foot ulceration, the manifesta-
tion of further lesions progressed along dose lines. 
The mice that had been inoculated with inoculum 

doses ranging between 1 and 4 developed foot 
gangrene, while those that had been inoculated 
with inoculum doses ranging between 5 and 10 
developed ulcer of the thigh, with eventual loss of 
their limbs at the level of the femur, through spon-
taneous amputation. Two of the 4 amputees (here-
after referred to as mouse McFarland 8 (male) and 
mouse McFarland 9 (female) were maintained for 
further observation. Mouse McFarland 8 and 
mouse McFarland 9 lost their limbs 49 and 45 
days respectively after inoculation. Mouse 
McFarland 8 and mouse McFarland 9 however 
presented smooth fur and resumed normal behav-
iour (feeding, drinking, moving and jumping about 
briskly in their cages) 4 and 6 days respectively 
after the spontaneous amputation. Their amputa-
tion sites healed, with the presentation of clean 
scars 2 weeks after the event. Mouse McFarland 8 
and mouse McFarland 9 suffered relapses 54 and 
43 days respectively, after the spontaneous ampu-
tation with concomitant metastasis. Mouse 
McFarland 8 presented Buruli lesions (in the form 
of congestion and swelling) on the tail, rump and 
scrotum and recurrence at the amputation site, 
which was evidenced by cyanosis (Figure 2) of the 
formerly clean-scarred area. Mouse McFarland 9 
presented similar Buruli lesions on the tail and 
rump and recurrence at the amputation site, which 
had also become cyanotic. Mouse McFarland 9 
and McFarland 8 became anasarcous and died 5 
and 11 days respectively after the relapse. The 
mice in the control group did not develop any le-
sion during the period of observation.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2 Recurrence of Buruli ulcer lesion at amputa-
tion site, evidenced by cyanosis (right arrow) and metas-
tasis at level of tail and scrotum (Left Arrows) in an 
amputee 
 
Microbiology 
Mice that were sampled at the time of presentation 
of foot-thigh oedema were positive for AFBs only 
in the foot or the foot and adjoining thigh. 
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Table 1 Onset of clinical lesions in Mycobacterium ulcerans infected mice in relation to inoculum dose. 
Results presented as mean +/- SD 
 
Inoculum Dose 

 
MCF1 MCF2 

 
MCF3 
 

MCF4 
 

MCF5 
 

MCF6 
 

MCF8 
 

MCF9 
 

MCF10 
 

 
Onset of Lesions (Days) 

 
Clinical 
Lesion 
 

Mean    
SD
 

Mean   
SD 
 

Mean   
SD
 

Mean    
SD
 
 

Mean   
SD
 
 

Mean    
SD
 
 

Mean    
SD
 
 

Mean    
SD
 

Mean    
SD

Erythema 
 

19.00   

1.00 

18.00   

1.00 

14.00   

.00 

12.67   

0.58 

11.33   

0.58 

8.00   

.00 

6.67   

0.58 

6.33   

0.58 

6.33   

0.58 

Swelling of Foot-
pad 

23.00   

1.00 

23.00   

1.00 

22.00   

00 

16.33   

0.58 

14.67   

0.58 

12.67   

0.58 

11.67   

0.58 

11.33   

0.58 

10.33   

0.58 

Foot oedema 29.50  

0.71 

21.50   

0.71 

30.00   

.00 

19.50   

0.71 

17.00   

.00 

14.00   

.00 

13.00   

.00 

13.00   

00 

12.50   

0.71 

Thigh oedema 37.00   

00 

32.50   

0.71 

33.00   

.00 

25.50   

0.71 

20.50   

0.71 

23.00   

.00 

22.00   

1.41 

20.50   

0.71 

19.50   

0.71 

Foot Ulcer 47.00  

.00 

44.00  

11.31 

39.00   

5.66 

28.50   

0.71 

26.50   

0.71 

26.50   

0.71 

24.50   

0.71 

25.00   

1.41 

22.50   

0.71 

Gangrene 51.00 Nsm 40.00 45.00      

Spontaneous 
Amputation 

    43.00 Nsm 49.00 45.00 39.00 

Recurrence       102.00 88.00  

Key: Nsm – No similar manifestation  
 
The limbs that were AFB positive were also cul-
ture positive for M. ulcerans. After the onset of 
ulcers, irrespective of the inoculum dose, AFBs 
were usually detected in the liver, spleen, lung, 
faecal pellets and lymph nodes (popliteal, inguinal, 
axillary, suprascapular, mandibular, cervical) 
(Figure 3).  
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3 Acid Fast Bacilli (Arrowed) in Lymph Node 
Smear (x 3300) (mag. 3300x) 
 
Irrespective of the inoculum dose and lesion, 
AFBs were sometimes detected in caecal contents 
(Figure 4). AFBs were infrequently detected in 
contralateral (i.e. non-inoculated) limbs of mice 

that were sampled after the presentation of ulcers 
(which were accompanied by extensive necrosis).  
 
The AFBs detected in the caecal samples were 
innumerable and longer than the AFBs of the 
original inoculum and the other tissues sampled. 
AFBs were copiously present in the bone marrows 
of all the amputees. The tails and rumps of mouse 
McFarland 8 and mouse McFarland 9 were copi-
ously positive for AFBs. The scrotum and testis of 
mouse McFarland 8 were also positive for AFBs. 
No AFBs were ever detected in any of the blood 
smears, brain, kidney or pancreas. 
 
DISCUSSION 
The mouse presented a plethora of BU lesions, 
confirming its usefulness as a BU animal model. 
However, its manifestation of ulcer, the hallmark 
of BU, was not classical, thus subtracting from its 
suitability. Firstly, the mouse was too small to 
facilitate proper clinical evaluation of the ulcers. 
Secondly, the ulcers were short-lived and pro-
gressed rapidly to necrosis, resulting in the de-
struction of the limb. These findings give support 
to the assertion that better BU animal models need 
to be found15. These shortcomings notwithstand-
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ing, the mouse model study brought to the fore 
very plausible insights: 
 
The mouse study showed that the higher the inocu-
lum dose, the faster the progression of the disease, 
the more severe the lesions and final outcome and 
the worse the prognosis. It could therefore be in-
ferred that the comparatively more frequent, exten-
sive and debilitating BU lesions observed in 
women and children4,7,17,18,19 could be due to their 
exposure to larger inocula of M. ulcerans as a re-
sult of more frequent contact with the source(s) of 
the infection.  
 

 
 
Figure 4 A Field of Acid Fast Bacilli (Atypical Myco-
bacterium) in Caecal Content Smear (mag. 3300x) 
 
The detection of innumerable and unusually long 
AFBs in the caecal contents is both unexpected 
and interesting. Most probably, the mice ingested 
the microbe from their BU lesions through their 
routine grooming behaviour or the microbes dis-
seminated to the gastrointestinal tract because it is 
a predilection site.  
 
In most of the mouse foot-thigh oedematous sam-
ples, which were collected before the onset of ul-
ceration, AFBs were not detected in the oedema-
tous thighs, though AFBs were copiously present 
in the oedematous foot, suggesting that probably 
the thigh oedema is due to the systemic effect of 
toxin elicited by the microbes in the foot. This 
animal finding goes to support the speculation that 
the systemic effect of the toxin may be responsible 
for the faster progression and worse prognosis of 
patients who present with oedematous lesions4. It 
has already been established that the toxin elicited 
by M. ulcerans is a virulence factor20, however, 
further studies have to be conducted to determine 
if there is correlation between the onset and pro-
gression of the various lesions and the production 
of toxin, in order to elucidate the exact role that 
the toxin plays and when. This will facilitate ap-

propriate management of the disease. Research 
efforts must also be intensified to produce anti-
toxin to effectively manage the toxin-related as-
pects of the disease. 
 
Four mice experienced spontaneous amputation of 
their limbs, 6 - 7 weeks after experimental infec-
tion, and two of them were maintained in con-
tinuation for observation. The two amputees re-
mained healthy and active but relapsed 6 to 8 
weeks after spontaneous amputation. It is particu-
larly interesting that the two events (i.e. spontane-
ous amputation and relapse) had similar periods of 
‘incubation’. This similarity suggests that the am-
putation must have resulted in massive reduction 
in microbial load and also probably the level of 
toxin. The animals however relapsed, probably 
because some of the microbes had already dis-
seminated into other parts of their bodies before 
the spontaneous amputation took place. This find-
ing supports Amofah’s assertion that excision of 
pre-ulcerative lesions is effective in preventing 
deformities but less so in preventing recurrence of 
lesions.21 Our finding suggests that surgery, the 
current treatment option is quite appropriate, in 
that, with the extensive excision, a good measure 
of the microbes and probably toxin are removed, 
therefore if systemic antimicrobial therapies are 
administered to support the surgery, all or most of 
any remaining microbes would be destroyed and 
relapses could be reduced or even prevented alto-
gether.  
 
The microbes disseminated sparingly into visceral 
organs and lymph nodes and without the manifes-
tation of any recognizable BU lesion. On the other 
hand, the microbes disseminated massively into 
locations at the extremities, such as the rump, tail, 
contralateral limb and scrotum, with resultant exte-
riorization of the infection. This finding goes to 
confirm the microbe’s preference for sites of lower 
temperature4. In view of the microbe’s preference 
for cooler body areas, the heat therapy being advo-
cated for the treatment of BU22 and the traditional 
treatment of sores with hot water compress in 
Ghana should be upheld. However, the former has 
drawbacks7 and should be improved to make it 
user-friendlier, while the traditional heat therapy 
should not be discouraged, as is currently the case 
but investigated further. This study indicates that 
probably some of the new lesions seen on BU pa-
tients (either at the same or different sites) may not 
necessarily be new infections but rather the exteri-
orization of an on-going dissemination from a pre-
vious infection. This brings into question the clas-
sification of some BU patients as having inactive 
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infection4, since our study suggests that the mi-
crobe may actually be actively disseminating to 
predilection sites to exteriorize after incubation.  
 
Scanty AFBs were consistently found in all lymph 
nodes located at the major lymph node locations 
(the limb, the pelvis, thorax and head), but never in 
the blood smears sampled during the course of the 
disease and at the conclusion of the study. This 
suggests that the microbes are most probably dis-
seminated through the lymphatic system and not 
haematogenously as speculated4,23.  
 
The animals at a stage did not respond to needle 
pricks, which is suggestive of peripheral anaesthe-
sia. This may be one of the reasons why BU is not 
usually associated with pain. The pathogenesis of 
M. ulcerans infection with respect to nerve in-
volvement may be better understood if BU is stud-
ied in the light of what is known about leprosy.  
 
At the terminal stage of the disease, the mice be-
came generally oedematous and necropsy revealed 
involvement of lungs, livers, spleens and hypertro-
phied lymph nodes, which were also AFB positive. 
The swelling of the lymph nodes could also have 
resulted in impaired lymphatic drainage, a con-
tributory factor to the development of the oedema. 
These findings coincide with observations made in 
terminally ill BU patients who present with wide-
spread oedema, impaired renal function and other 
evidence suggesting visceral organ involvement4. 
Further animal studies are required to throw more 
light on visceral organ involvement and the termi-
nal presentation of the disease as a whole. 
 
On the whole, though the findings of the mouse 
study cannot be extrapolated in every respect, they 
have still provided us with insights that could in-
form us on the way forward. 
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