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Introduction 

Leprosy is one of the major public health problems in the 

developing countries. It produces physical and social disability 

of the affected patients_!~> 

The general policy for leprosy control is based on isolation 

and treatment of patients, chemoprophylaxis to contacts, and 

environmental sanitation, but these are inadequate means of 

intervention, because they do not correct the immunological 

defect of the lepromatous patients or the susceptible 

individuals. <z> 

Considering vaccination against leprosy, several field trials 

are now progressing in different parts of the world to measure 

the protective effects of various mycobacterial vaccines against 

leprosy, using either the M.leprae itself or the immunologically 

related Mycobacteria as BCG, ICRC or Mycobacterium "W". 



The aim of the work is to discuss the prevention and 

control of leprosy by vaccination and its possible applications. 
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Review 
of Literature 



In Egypt, the estimated cases in 1984 were 150,000, with 

prevalence rate of 3.17 per 1000, while the registered cases 

were 23,7 39 with prevalence rate of 0.5 per 1000. <G> 



The M~eobaeterium leprae 

[M.leprael 

Jlf.leprae is a member of the family Mycobacteriaceae. The 

term "mycobacterium" was given in 1896 to a large group of 

bacteria producing mould-like pellicles when grown on liquid 

media. All are slender, non-motile, aerobic, non-sporing rods, 

with a waxy coating that makes them resistant to most stains, 

and once stained, they are not easily decolourized. <7
> The cell 

envelope structure is complex, composed of the peptidoglycan 

layer surrounding a phospholipid plasma membrane. Beyond 

the peptidoglycan layer lies a branched polymer arabino

galactan, and into this are attached the long chain (C60-C86) 

fatty acids termed mycolic acids. <SJ 

Jlf.leprae is a slender straight or slightly curved 

gram-positive, apparently obligate, intracellular bacillus. It is 

alcohol and acid fast, 6 to 8 microns long and about 0.5 

micron in diameter. The acid fastness, although weaker than 

other mycobacterium, is similarly related to mycolic acid in the 



cell wall. M.Jeprae is found singly or in masses of 50 or more 

inside the macrophages. <9 > 

In skin smears, the Ziehl-Neelsen technique stains 

adequately, but in tissue sections M.leprae are optimally 

stained by various modifications of the Fite-Faraco method. <10
> 

Viable organisms stain solidly (figure 1 L but degenerated bacilli 

first stain irregularly, then become granular (figure 2) and 

eventually lose acid fastness completely. <u> 

Figure (1 ): M.leproe singly and in globi (viable organisms). (4) 



Figure (2): Fragmented M./eprae. (4) 

The electron microscopic study of thin sections of 

Mycobacterium Jeprae shows the three layered cell wall and a 

complex cytoplasmic membrane system that connects with the 

plasma membrane surrounding the bacillus. The cell wall is 

ill-defined and of low density. 1'
21 

Although the discovery of leprosy bacilli was reported as 

early as 1873, they could not yet be grown on artificial culture 

media. The generation time of M.leprae in the mouse footpad 

is 12 to 13 days, while the generation time in nude mice is 26 

hours, and the cause of this short duration is not known. 1131 



Figure (3): The nine-banded armadillo.(4
) 

In 1970, Kirchheimer and Storrs reported a disseminated 

experimental 1'1./eprae infection in the nine-banded armadillo, 

whose body temperature is 32-35 °C, and has a long life span 

( 12-15 years) (figure 3 ); 40% of the armadillos inoculated with 

1'1.Jeprae develop leprosy-like systemic infection after 1 year. 

The infected armadillo's liver may contain as many as 1000 

million bacilli per gram of tissue. The large quantities of 

1'1./eprae which can be obtained from infected armadillos are 

used for immunological studies and also as an animal model 

for leprosy research.< 14
> 

The mangabey monkey has also been found to have 



naturally occurring leprosy. Experimental transmission of 

leprosy has been reported in three species of monkeys, the 

sooty mangabey, the rhesus, and the African green monkey. All 

developed lepromatous type of leprosy. <15
> 

The predilection of /'1.Jeprae for cooler areas of the body in 

humans and experimental animals suggests that optimal 

growth temperature for this organism is below 37 oc,o> 

As leprosy bacillus cannot be cultured in vitro on artificial 

media, identification of the organism depends on alternative 

criteria, failure to grow on mycobacteriological media, infection 

of footpads of normal mice in a characteristic growth 

pattern,< 16> abolishment of acid-fastness by exposure to 

pyridine,< 17> invasion of nerves of host, and the characteristic 

responses to a killed suspension of /'1.Jeprae in patients with 

various forms of leprosy, the so-called lepromin reaction.<'8
> 


