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Maintenance of Infectivity of M. lepraemurium in Vitro 

for Sixt~en Years by Means of Lyophilization 

Dete rm ination by Bacteriolog ic and Morphologic Observation of 
The Infecting Bacilli l 

Masah iro Nakamura2 

Si nce murine leprosy bacilli are obligate 
intracell,ular parasites, they should best be 
preserved in vivo by inoculating from ani
mals to animals, rats or mice. In a previous 
paper (2), however, maintenance of i nfec
tious activity of M. lepraemuriwl1 in vitro 
for 10 years by means of lyophiliza tion was 
reported. 

The present paper describes additional 
data indicating th at the infectious activity 
of the bacilli can be maintained in vitro for 
16 years by lyophilization . 

MATERIALS AND METHODS 

M. lepraemurium. The Fukuoka strain 
( R-38 ) of M. lepraemurium, which was 
isolated by Urabe and Yoshimura (6) in 
Fukuoka, Japan, in 1938, was used as the 
lyophi lized material. 

Material tested for lyophilization. A 
leproma from a strain developed in the 
subcutaneous ti ssue of a rat experimentally 
inoculated was homogenized in a sterile 
mortar and suspended in sterile physiologic 
saline to make a 20 per cent suspension. 
This suspension was divided into four ali
quots, and these were added respectively 
to equal volumes of physiologic saline, 10 
per cent inactivated bovine serum-water, 4 
per cent glycerine water, and Kirchner 
medium (l) conta ining 10 per cent bovine 
serum. Thus the concentrations of both 
bacillary suspension and media for dilution 
were diluted to twice the original volume. 

Procedure for lyophilization. One ml. of 
each mixed material was poured into sepa
rate ampoules for lyophilization and imme-
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diately frozen in a dry ice-acetonc mixture, 
whi ch was then dried by a rotary pump for 
ahout two hours in the case of the saline 
and serum solutions, and about three hours 
in the case of glycerine-water and the Kirch
ner medium. After drying, these am
poul es were sealed and stored in a refriger
a tor at 4 ce. 

Infectivity test. The ampoules that had 
been stored in a refrigera tor for 16 years 
after lyophiliza tion were opened and the 
dried material in each ampoule was sus
pended in 1 ml. of sterile disti lled water. 
One-tenth ml. of each suspension was inoc
ula ted subcutaneously into normal mice 
( dd strain ) . These mice were killed at 
appropriate periods after inoculati-on, and 
the persisting infectious activity of the lyo
philized bacilli was determined by bacteri 
ologic observations on smears of subcutane
ous tissues of mice. 

RESULTS 

Morphology of the bacilli. Lyophilization 
of M. lepraemurium was performed on 26 
April 1951. The ampoules stored in a re
frigerator were opened on 1 December 
1967, and the dried bacilli were suspended 
in sterile distilled water. Morphologic char
acteristics in the bacilli were observed un
der a light microscope and an electron 
microscope. The results of preservation for 
10 years were reported previously (2). In 
the present paper the results obtained from 
the material after 16 years of preservation 
are described. No significant morphologic 
differences were observed between the lyo
philized bacilli and bacilli th at were ob
tained from a fresh leproma. The morpho
logic appearances of the lyophilized bacilli 
as observed under an electron microscope 
are shown in Figures 1 and 2. 
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F IC. 1. M. Zepracmurillm suspended 16 years after lyophiliza tion in saline. 
F IG. 2. M. lepraelllllrilll n suspended 16 years after lyophilization in 10 per cent 

bovine serum-water. 
TJpper : nega tively stll ill ecl (PTA) . L ower : Chrome shadowed . ( ~t\ agnifi (;lI ti on X33,OOO ) 

Detennination of persisting infectivity. 
Hesults ohtained with the bac illi lyophil
ized for 10 yea rs and for 16 years are 
summarized in Table 1. As already de
scribed in a previous paper ( ~) , infectious 
activity of jI,J . lepraemurillm lyophilized in 
the media tested could be maintained in 
vitro for more than 10 years. Particularly in 
the case of physiologic saline and 10 per 
cent bovine serum-'vva ter, high potency in
fec tivity of the bacilli was demonstrated. In 
the case of 16 yea rs' preserva tion also, it 
was demonstrated that infections activity, 
as measured by morphologic appearance, 
was maintained in the media tes ted, viz., 
phys iologic salin e and bovine serum-water. 
From the results obtained, however, it 
could be presumed that infectious potency 
of the bacilli was progress ively decreasing 
with time during the last preservation peri
ods. 

DISCUSSION 

Hecently successful transmiss ion of jI,J . 

leprae to mice has been es tablished b y 
Shepard (H) , and it is possible b y this 
means to maintain infections by transmis
sion of M . leprae from mouse to mouse. 
This significant experiment has contributed 
to a number of studies of human leprosy, 
including chemotherapy (5) and prophy
:axis (4). However, it is not always easy to 
obtain fresh human leprosy bacilli when 
they are needed. It is necessary, therefore, 
to develop a mouse-adapted strain of M. 
leprae, and keep it in mice. On the other 
hand, it would be convenient for experi
ments if the b acilli could be obtained any 
time they were wanted, w ithout waiting 
until they had multiplied enough for use. It 
would be helpful, for this purpose, if the 
bacilli could be kept in V'itro . The results 
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TABLE 1. Detel'l1t1:nation of infectious activit!J of lyopll1lized M. lepraemurium by animal 
experiments. 
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" The slIspended baci ll i in t he lyophili zed ampoules wele in ocu lated subcllt aneollsly in t.o dd mice, and 
persisting infe(·tive Hr· t ivity of t he baci lli was determi ned by autopsy 0 11 t he nllmber of days indi cated after 
inoclli a tion . 

recorded in the present paper indicate that 
infectious activity of M. lepmemurium can 
b e maintained in vitro for 16 years and that 
no morphologic changes in the bacilli are 
noted after that length of time. 

It can be said, therefore, that application 
of lyophilization technics is to be recom
mended for the preservation of M. le
p-raemurium, as well as M. lep-rae, ill v itro . 

When the bacilli are lyophilized , one of 
the most important factors influencing the 
maintenance of their activity during stor
age seems to be the dryness of the solutions 
intended to suspend materials. 

It was unfortunate that in the experi
ments here reported the infectivity of the 
bacilli lyophilized in 2 per cent glycerine
water and Kirchner medium could not b e 
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tested. These ampoules were lost six years 
ago. It might be presumed from the results 
recorded in the previous paper (2) that 
their infectivity was completely lost during 
the additional six years, for their infectivity 
after 10 years' preservation was remark
ably reduced. 

SUMMARY 

It has been confirmed that the infectiolls 
activi ty of M. le pmemuriu1n, as indicated 
by morphologic appearance, can be main
tained in vitro for 16 years when the 
bacilli are frozen, dried, and stored in a 
refrigerator. No morphologic change in 
bacilli thawed after this length of time was 
demonstrated, on comparison with fresh 
bacilli obtained from a recently developed 
murine leprosy leproma. 

RESUMEN 

Se ha conflrmado que ]a actividad infecciosa 
del M. lepraemwium, como 10 indica el aspecto 
morfologico, puede mantenerse ill vitro por 
16 ail0s cuando el bacilo es congelado, 
desecado y almacenado en un refrigerador. 
Ninglill cambio morfologico fue demostrado en 
el bacilo despues de este prolongado periodo 
de tiempo, en comparacion con el bacilo fresco 
obtenido de lepromas leprosos murinos re
cientemente desalTollados. 

MSUM:f: 
II a ete confirme que l'activite infectieuse de 

M. lepraemurittm telle qu'elle est revelee par 
son aspect morphologique, peut e tre maintenue 

, ' I'; ' 

in vitro pendant 16 ans lorsque les bacilles 
sont congeles, seches, et entreposes dans un 
refrigerateur. Lorsque les bacilles etaint degeles 
apres cette periode, aucune modilication 
morphologique n'a pu etre mise en evidence, 
quand on les comparait avec des bacilles frais 
obtenus a partir de lepromes recents de lepre 
murine. 
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