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Biochemical Properties of Cultivated 

Mycobacterium lepraemurium l 

To tsuo Mori 2 

Since it is now possi ble to cu ltivate Myco
bacterium lepraemurium on the 1% Ogawa 
yolk medium ( 7,8, 15-22,25 ) it is very easy to 
obtain a lot of c ulL vated organ isms. Bio
chemica l properties of cultivated M. leprae
murium were exam in ed to compare with 
previou s resu lts ( 9, II) re lat ing to the bio
chemical properties of in vivo grown M. lep
raemurium in our laboratory . In this paper 
several biochemical properties which are 
characteristic of M. lepraemurium are de
scribed , these characteristics are significant 
cond itions for the identi ficat ion of this my
cobacteriu m. 

MATERIALS AND METHODS 

Cultivation of M. lepraemurium Hawaiian 
strain. A stock soluti on of 800 1Jg/ ml hemin 
was prepared by the Biberste in and Gills 
method ( 2) as suggested by Nakamura (1 2) 
in that 8 mg of hemin were dissolved in 2 ml 
of trimethylamin and diluted to 10 ml with 
di sti lled water. Modified 1% Ogawa yolk 
medium supplemented with 0.2 ml of hemin 
stock solution in 100 ml basal medium was 
used in this stud y. Ma lachite green was 
omitted from the medium to avoid its mix
ing with the later extraction of the red pig
ment. Hereafter this medium is designated 
as the hemin yolk medium. Inoculation of 
the cultivated M. lepraemurium was carried 
out by transplantation with the colony mass. 
After about one month, proliferating col
onies dispersed with condensed water were 
spread over the full surface of the medium, 
and yet one month later full colony growths 
of M. lepraem urium appearing over the 
whole surface of the medium were collected 
with a spatular platinum needle. 

Preparation of cell free extract. M. leprae
murium collected from hemin yolk medium 
was ground in a little distilled water with a 
glass rod and then suspended in ten times 
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the volume of water and washed with centri
fugation at 10,000 rpm for 30 minutes. (Dis
tilled water was used to avoid sa lt solution 
beca use of the nee d for concentration of 
growth promoting factor from the superna
ta nt in another experiment.) Frozen pieces 
of the precipitates were placed on a filter 
paper, and dehydrated overnight in a refrig
erator. The dehydrated bacterial mass was 
ground well in a mortar with quartz sand of 
the same weight quantity as the bacterial 
mass. The ground material was suspended 
in M/ 10, pH 7.0 Sorensen phosphate buffer 
ten times the amount of the weights of the 
wet bac illi and centrifuged for 30 minutes 
at 12,000 rpm at 4° C. The supernata nt was 
used for the cell free extract. 

Measurement of dehydrogenase. Tri
phenyl-tetrazolium chloride (TTC) was used 
as an electron acceptor. Dehydrogenase re
action was measured under vacuum condi
tion in ThUnberg's tubes, I ml of cell free 
extract or bacterial suspension being p'laced 
in the main tube, and 0.2 ml (10 -5 mol) of 
TTC together with 0.3 ml (1.5 x 10 -6 mol) of 
substrate in the side arm. After incubation 
the enzyme reaction was stopped by means 
of 0.2 ml of 10% trichloroacetic acid, and the 
formazan was extracted in 5 ml or 10 ml of 
ethyl acetate. The red color of formazan was 
determined at the wave length of 480 m/J. in 
a Coleman Junior spectrophotometer. 

Measurement of oxygen uptake. Oxygen 
consumption was measured by the conven
tional Warburg manometric method . 

Measurement ofNADH oxidation. A drop 
of the particulate suspension which was pre
pared as a precipitate from the cell free ex
tract of M. lepraemurium by ultracentrifuga
tion was added to NADH solution and the 
decrease of optical density of NADH at the 
wave length of 340 IllIl was determined ev
ery minute. 

Cultivation of acid-fast bacilli. As M. lep
raemurium grows only on the 1% Ogawa 
yolk medium, the other acid-fast bacilli were 
also cultivated on this medium. Malachite 
green was omitted from the medium so as 
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not to interfere with the extraction of red 
pigment produced on the medium. Each 
acid-fast bacillus was harvested at its max
imum growth. 

Measurement of cytochromes. The parti
cle fraction which was obtained as the 
precipitate in ultracentrifugation at 40,000 
rpm for 60 minutes from the previously de
scribed cell free extract, was suspended in 
SBrensen phosphate buffer, M I lO, pH 7.0. 
Oxidoreductive difference spectrum of cyto
chromes of the particle suspensions were 
measured by a Shimazu mUltipurpose spec
trophotometer reducing with hydrosulfite or 
NADH in the case of M . lepraemurium and 
reducing with hydrosulfite only in the case 
of the other acid-fast bacilli. 

Discrimination of the pigment produced in 
the medium. After the acid-fast bacilli were 
removed from the I % Ogawa and I % Ogawa 
yolk media , ultraviolet light from a Toshiba 
discriminative apparatus was used to illumi
nate the media in a dark room. The degree 
of red fluorescence characteristic ·in porphy
rin was judged by the naked eye. 

Extraction of porphyrin from the medium. 
After the harvest of acid-fast bacilli, water 
extractable substances were removed from 
the used media with 20 ml of distilled water 
overnight in a refrigerator, and then the 
porphyrin produced on the medium was ex
tracted with 3 ml of I N H C I. According to 
the method of Nicholas et al (13) five grams 
of talc powder suspended in 2 N HCI were 
poured into a small column and aspirated to 
make a talc column. Porphyrin extracted so
lution was pooled , filtered with filter paper, 
poured into the column and aspirated. After 
the porphyrin was adsorbed on the surface 
of the talc column, the column was washed 
with a suitable volume of distilled water to 
remove the I N H C I. Since the talc powder 
is very efficient in adsorbing the porphyrin, 
three to five grams of talc powder were 
enough to adsorb the porphyrin extract from 
one or two liters. After the talc was pushed 
out of the column, the red talc having ad
sorbed porphyrin was cut off and suspended 
in acetone: water (I : I). Talc powder was r.e
moved by centrifugation and filtration with 
filter paper. The acetone-water porphyrin 
solution which was obtained by re petition 
of this procedure was condensed in vacuum 
by a rotary evaporator. 

Paper chromatography of porphyrin. Free 

porphyrins were developed with a solvent 
composed of 2,6-lutidine:water (6:4) at 5° C 
in a cold room for 16 hours according to the 
ascendence method of Nicholas et al (14). 
Porphyrin esters were developed with a 
solvent composed of chloroform: kerosin 
(4:2.6) at 25°C for 25 minutes by the meth
od of Chu et al (3). After the developed pa
per chromatogram was dried in a dark draft 
chamber the red fluorescent spots of por
phyrins were marked with a pencil on the 
paper chromatogram under ultraviolet light. 

Measurement of a bsorption spectra of 
porphyrins. Each porphyrin solution ex
tracted from the medium was applied linealy 
on the original line of a large Toyo filter pa
per No. 51, and developed with lutidine
water solvent. Red fluorescent bands and 
the corresponding positions of blank filter 
paper were cut off and extracted with I N 
HC I. Absorption spectra of the extract were 
drawn automatically by a Shimazu multi
purpose spectrophotometer using the blank 
extract as the control. 

Determination of protein. Folin's phenol 
method was used. 

Materials. Coproporphyrin III prepared 
from culture fluid of Corynebacterium diph
teriae was given by Prof. Yoneda. Hemato
porphyrin was a product of Sigma Chemical 
Corporation. NADH was from Nutritional 
Chemical Corporation. Protoporphyrin was 
purchased from Nakarai Chemical Corpora
tion. Hemin and 2,6-lutidine were obtained 
from Wako Pure Chemical Corporation. 

RESULTS 

Dehydrogenase activity of cultivated M. 
lepraemurium. As seen in Table I, endoge
nous dehydrogenase activity of whole cells 
was so strong that reduction of TTC re
sponse to substrates was not seen except in 
sodium laurate. Malate and citrate acceler
ated the formation of formazan (reduced 
TTC) in the case of cell free extract of culti
vated M. lepraemurium. These results were 
quite the same as that of in vivo grown M. 
lepraemurium ( II). 

Respiration of cultivated M. lepraemu
rium. Cultivated M. lep raemurium con
sumed a considerable amount of oxygen in 
endogenous respiration, but acceleration of 
oxygen uptake corresponded to glycerin, and 
sodium glutamate added substrate did not 
occur as seen in Figure I. This phenomenon 
also was quite similar to observations on in 
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Table 1. Reduction of triphenyl-tetrazolium-chloride by culti vated M. lepraemurium. 

Substrate Wh o le Ce ll Cell Free Extract 

1.5 x 10 6moi 00 6 00 00 6 00 

Control 2.80 - 0.16 -

Glycerin 2.80 0 0.15 - 0.01 
Glutamate 2.60 - 0.20 0.11 -0.05 
Glucose 2.60 - 0.20 0.17 +0.01 
Pyruvat e 2.65 0. 16 0.15 - 0.01 
Succina te 2.50 - 0.30 0.19 +0 .03 
oc-ketogl uta rate 2.35 - 0.44 0. 17 +0.0 1 
Citrate 2.40 - 0.40 0.46 +0.30 
Malate 2.50 0.30 0.48 +0.32 
Laurate. 5.20 +2.40 -

M . leprael1lur;ul1I 139 mg ml 
Incuba ti on time 2 hI' 

Protein 28 16 'Y ml 
Incubation time I hr 

40 

30 

20 

mins. 
FIG 1. Oxygen consumption of cultivated M. 

lepraemurium by the Warburg manometric meth
od. The amount of 0.2 ml of 20% potassium hy
droxide was added in each center well. The 
amount of 0.2 ml of each substrate 10 smols was 
added in the side arm; 2.3 ml of bacterial suspen
sions (15 mg of dry weights) in M / 10 Stlrensen 
phosphate buffer pH 7.0 were added in each main 
chamber. These vessels were shaken in a water 
bath at 37 .5° C. Control without substrate e ; lO s 
mols of glycerin 6; 10 S mols of sodium gluta
mate O. 

30 

20 

10 

o 90 120 150mins. 
FIG. 2. Oxygen consumption in cell-free extract 

of cultivated M. lepraemurium by Warburg man
ometric method. Wet weights 3.5 gm of cu lti
vated M. lepraemurium were grou nd with 6 gm 
of quartz powder and extract with 35 ml of M/ 10 
S(jrensen phosphate buffer pH 7.0. Used in this 
experiment were 2 ml of cell-free extracts (6.64 
mg protein). The other co nditi ons were the same 
as Figure I. Control without substrate e ; lO s 
mols of a-ketoglutarate 6 ; lO s mols of citrate 
0 ; 10 smols of NAO H X. 

vivo grown M. lepraemurium ( S). QO 2 of in 
vivo grown M. lepraemurium was 4 /-LI (10) 
while tha t of cultivated M. lepraemurium 
was 1.7 pI. The reason for this may be in the 
mixture of live and dead bacilli found in the 
cu lture state. Oxygen consumption was 
measured in cell free extract by the Warburg 
manometric method, for the substrates may 
not penetrate through the ce ll membrane. 
As seen in Figure 2, citrate a nd ex -ketoglu
tara te did not accelerate oxygen consump-
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FIG. 3. Difference spectra of cytochromes re
duced by hydros ulfite a nd NAD H in particle fra c
tio n o f cultiva ted M . lepraellluriUlI1 . The amoun ts 
of 3.6 mg/ ml protein of pa rticle suspe nsio n were 
used . 

00. 
1°0. 0.02 

M intracell ulare 

SOO S§O 690 5?0 
nm 

FI G. 4. Difference spectra o f cytochromes re
duced by hydros ulfite in the particle fraction of 
M. a vium K irchbcrg and M. inlracellulare ATCC 
15985. The amounts of 3.4 mg/ ml a nd 2.0 / ml pro
te in o f pa rticle suspensio n were used respectivc ly 
in M. avium Kirchbcrg and M. inlracellulare. 

I 1°0. 0.02 
M nonchromogenicum 

I 

1 
M terrae 

-<qO sqo _ s~ _ ~qo ~o 
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F IG. 5. Difference spectra of cytochromes re
duced by hydros ulfite in the pa rticle fractio n of 
M . terrae ATCC 15755 and M . 11 0 l1 chro/lloge l1-
icum ATCC 1953 1. The amount s o f 1.0 mg/ ml 
and 2.4 mg/ ml prot e in o f parti c le suspensio n 
were used respcctivel y in M . terrae a nd M. 110 11-
chrom ogenicUlI1 . 

tion, but a littl e oxygen consumption was 
seen in NAD H. Rapid ox ida ti o n of NADH 
was not seen in the assay system just as it is 
not see n in in vivo grown M. lepraemurium, 
but a slow ox idatio n which may be depen
dent o n NADH oxidase was measured. 

Cytochromes of cultivated M. lepraemu
rium. As see n in Figure 3, type b I cyto
chrome at the wave length of 561 mp. a nd 
t ype a 2 cy toc hr o m e a t 625 mJ.l. were ob
se rved in' the oxidoreductive difference spec
tra of culti va ted M. lepraemurium, but type 
c cytochrome possessing an a bsorptio n peak 
at the neighbo rin g wave length of 550 mp. 
was not found . These findings were a lmost 
the same as previously repo rted (1 0) except 
tha t the a bso rptio n spectrum of type a2 cyto
chrome in in vivo grown M. lepraemurium 
was seen a t 630 mp.. Cytochrome c was not 
detected in even the ma terial reduced with 
hydrosulfite. Hydrosulfite reduces the hemi n 
which is a contaminant in the particle frac
tion from the he min yo lk m ed ium while 
NADH does not reduce the hemin . As the 
absorption spectrum reduced with NADH 
resembled that reduced with hydrosu lfite, it 
is clea r that the a bso rption spectrum d oes 
not depend on a contamination by hemin 
added to the medium. O xidoreductive dif
ference spectrum of cytochromes was mea
sured in so me t y pical acid-fast b aci lli to 
show that no detection of type c cytochrome 
is a characteristic in cu ltivated M. lepraemu
rium. As seen in Figures 4, 5, 6 a nd 7, the 
typical stra ins of acid-fast bac illi had a n a b-

0 . 
100.0.02 Mmarinum 

-< SQO S§O 6QO 
nm 

FIG . 6. Difference spectra of cytoehromes re
duced by hydrosulfite in th e particle fracti o n of 
M. ulceral1s NCTC 10417, M. tuherculosis H37 Rv 
and M. maril1um ATCC 927 . The amounts of 4.5 
mg/ mL 3.7 mg/ ml a nd 2.4 mg/ ml protein of par
ticle suspensio n were used respectivc ly in M . ul
cerans. M . tuberculosis a nd M. maril1um . 
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FIG. ? Difference spectra of cytochromes re
duced by hydrosulfite in the particle fraction of 
M. xenop i ATCC 19276, M. smegma/ is ATCC 
14468 a nd M. gas/ri ATCC 15754. The amounts of 
4. 2 mgj ml, 5.4 mgj ml protein of particle suspen
sion were used respectively in M. xe nop i, M . 
sm egma/is and M . gas/rio 

sorption peak of type c cytochrome at the 
wave length of 550 mJ.l . 

Red pigment produced in cultivated M. 
lepraemurium. Whe n M. lepraemurium was 
cultivated on I % Ogawa yo lk medium , pro
duction of brown pigment was observed on 
the medium under the colony. The pigment 
was red on I % Ogawa yo lk medium not hav
ing malachite green. Red pigment produced 
by cultivated bacteria is frequently copro
porphyrin III. When the red pigment was ir
rad ia ted with ultraviolet light it emitted a 
red fluorescence characteristic of porphyrin . 
On the supposition that the production of the 
red pigment may be a characteristic of M . 

Table 2. Red./luorescence under 
ulrra violer lighr on egg m edia 

wirhoUl malachite green. 

Stra in 

M. lepraemuriul1I Hawa ii 
M . al'ium 4110 
M . al'iulII Kirchberg 37 17 
M . al'iulII ATCC 15769 
M . il1lrace llulare A TCC 15985 
M . Ka.ltri ATCC 15754 
M. IUherculosis H 37 Ra 
M. ulcerans N CTC 104 17 
M. lIIarinwl/ A TCC 927 
M . hOl'is Ravenel 
M . hOl'is BCG Takeo 
M. kansasii ATCC 12478 
M. xenopi A TCC 19276 
M. nunchrolllugenicum 

ATCC 1953 1 
M. terrae A TCC 15755 

FI uorescence 

+++ 
+++ 
+++ 
+++ 
+++ 

+ 

+ 
± 
± 

'/ 

'/ 

lepraemurium, produ c tion of the red pig
ment was compared to tha t of the other acid
fast bacilli. Likewise, the na ture of the red 
pigment was studied for a poss ible relation
ship between the red pigment and a growth 
factor of M. lepraemurium. As seen in Table 
2, M . avium and M. intracellulare produced 
the red pigment just as abundantly on their 
media as did M . lepraemurium. No produc
tion of the red pigment was seen with M. 
terrae andM. nonchrom ogenicum, but the 
other stains produced slight amounts. 

Porphyrins ex tracted from M. lepraemu
rium, M. avium and M . intracellulare were 
deve loped on paper chromatography. The 
porphyrins of each strain were separated to 
three spots showing red fluorescence under 
ultraviolet light. Figure 8 is a schema with 

0 tfAminolil rvulinatr • 
/III. l~fNmurium 

c=:> Protoporphyrin 

c=:::::::, Hlirmafoporphyrin 

0 Copropor~rin ll/ 

~ 0 M./rpr.J~murium 

CO 0 M. int,.,~/ularr 

~ 0 M.ayium 

upper middle lower 

Front de~/opM Origin 

FIG. 8. Paper chromatogram of red pigments 
from M. lepraemurium, M . intracellulare and M . 
avium. The paper chromatogram was developed 
with 2,6-lutidine: water (6: 4) a t 5°C for 16 hours. 

pencil marks around the red fluorescent 
spots . Large scale paper chromatography 
was carried out to scan the absorption spec
trum. In the region of visible light the ab
sorption spectrum of each porphyrin solution 
extracted from the three spots with I N He I 
resembled that of coproporphyrin III, as 
seen in Figures 9 and 10, i.e. , having soret 
absorption peak at a wave length of 402 mJ.L 
and two absorption peaks at 544 mJ.L and 
588 mJ.L . Porphyrins extracted from M. 
avium and M. intracellulare had the same 
characteristics as seen in Figure 10. While 
the upper spot was near the Rf value of pro
toporphyrin which has two carboxyl groups, 
coproporph y rin having three carboxyl 
groups did not locate in that Rf. Porphyrin 
quickly extracted with I N HCI was devel
oped with chloroform-kerosin by the method 
of Chu et al (3). In this method free porphy-
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00. 

upper Spot 

lower Spot 
I OD. 0.1 

middle Spot 

4 0 500 550nm 
FIG. 9. Visible light spectra of red pigments 

from M. lepraemurium. 

00. 

Coproporphyrin III 

1°0. 0.1 

400 4 0 500 550nm 
FIG. 10. Visible light spectra of red pigment 

from M. avium, M. inrracellulare and copropor
phyrin 111 . 

rin does not move from the original line, but 
porphyrin esters move according to their na
ture. The quickly extracted porphyrin of M. 

lepraemurium showed the characteristic of 
porphyrin ester. Free coproporphyrin may 
be produced gradually by splitting the ester 
by long extraction with I N He!. 

DISCUSSION 

Hanks ( 6) and Gray (5) reported that in 
vivo grown M. lepraemurium did not in
crease its oxidizing activity with added sub
strates as determined by the ThUnberg de
hydrogenase method and the Warburg 
manometric method rellpectively. Segal and 
Bloch (23) reported the same phenomenon 
in in vivo grown M . tuberculosis. Since cul
tivated acid-fast bacilli possess cytochrome c 
and oxidizing activity in response to added 
substrates, it was suggested that cultivated 
M. lepraemurium may have cytochrome c 
and oxidizing activity. However, quite the 
opposite situation exists in that cultivated 
M. lepraemurium have almost the same 
characteristics as in vivo grown M. leprae
murium. Therefore, it must be clarified in 
the future whether or not M . tuberculosis 
and M. avium, which possess cytochrome c 
in the cultivated state, have cytochrome c in 
the in vivo grown conditions. M. lepraemu
rium cannot be cultivated with a small inoc
ulum on 1% Ogawa yolk medium. The rea
son for this difficulty in cultivation may 
relate to lack of cytochrome c. 

It was supposed at first that the produc
tion of red pigment might be a characteris
tic of M. lepraemurium and that the red pig
ment might be a growth factor. However, it 
was found to be an ester of coproporphyrin, 
i.e. , a by-product. M . lepraemurium resem
bles M . avium and M . intracellulare in por
phyrin production on egg medium judging 
from the listed characteristics for the bio
chemical classification of mycobacteria (21). 
Alpha-antigen ( ex. -antigen) of M. lepraemu
rium could not be distinguished from that of 
M . avium (4). Asami et al ( I) reported that 
M. lepraemurium resembles M . avium in 
the cutaneous reaction produced in sensi
tized guinea pigs. 

SUMMARY 

I. Dehydrogenase activity of whole cell 
of cultivated M. lepraemurium is accelerated 
with sodium laurate, but not with the other 
substrates. 

2. Dehydrogenase 8.ctivity of cell free ex
tract of cultivated M. lepraeinurium is accel
erated with citrate or malate. 



216 International Journal of Leprosy 1975 

3. There is no acceleration of oxygen con
sumption corresponding to added substrates 
in the respiration activity of whole cells of 
cultivated M. lepraemurium, but endoge
nous QO 2 is 1.7 111. 

4. Cell free extract of cultivated M. lep
raemurium shows slight acceleration of oxy
gen consumption with NADH, but does not 
with citrate or a-ketoglutarate. 

5. NADH is not oxidized rapidly with the 
particle fraction of cultivated M. lepraemu
rium. 

6. Type b I cytochrome having an absorp
tion peak at a wave length of 561 ml1 and 
type a 2 cytochrome having an absorption 
peak at 625 mp. are detected in an oxidore
ductive difference spectrum or particle frac
tion of cultivated M. lepraemurium, but type 
c cytochrome having the absorption peak at 
550 mp. is not seen. Since the other cultiv
able acid-fast bacilli always have type c cy
tochrome, nondetection of type c cytochrome 
is characteristic for M. lepraemurium. 

7. These cytochromes are reduced ' with 
NADH. 

8. M. lepraemurium produces a red pig
ment which emits a red fluorescence with 
ultraviolet light on its I % Ogawa yolk me
dium. This phenomenon is a characteristic · 
of M. lepraemurium, M. avium and M. in
tracellulare. 

RESUMEN 

I. La actividad de deshidrogenasa de celulas 
enteras de M. lepraemurium cultivado, se acelera 
con laurato de sodio, pero no con otros substratos. 

2. La actividad deshidrogenasa de un extracto 
libre de celulas de M. lepraemurium cultivado, se 
acelera con citrato 0 mala to. 

3. No hay aceleracidn del consumo de oXlgeno 
correspondiente a los substratos anadidos en la 
actividad respiratoria de las celulas enteras del 
M. lepraemurium cultivado, pero el QJ 2 endd
geno es de 1.7 J.ll. 

4. EI ext ra ct 0 lib re de celulas del M. leprae
murium cultivado, muestra una ligera aceleracidn 
del consumo de oxfgeno con NADH , pero no con 
citrato 0 alfa-quetoglutarato. 

5. La NAD H no se oxida ra'pidamente con la 
fraccidn particulada del M. lepraemurium culti
vado. 

6. EI citocromo tipo b I que tiene un pico de ab
sorcidn a una longitud de o nda de 56 1 mJ.l yel 
tipo a 2 que tiene un pico de absorcidn a 625 mJ.l , 
se detectan e n un espectro diferencial oxidore
ductivo 0 fraccidn particulada del M. lepraemu
rium cu lti vado. pero el citocromo tipo c, que tiene 
un pico de absorcidn a 550 mJ.l, no se observa. Ya 

que las otras bacterias a'cido-resistentes cult iva
bles siempre tienen citocromo tipo c, la no detec
tion del citocromo tipo c, es caracterlstica del M . 
lepraemurium. 

7. Estos citocromos se reducen con NADH. 
8. EI M. lepraemurium produce un pigmento 

rojo que emite una fluorescencia roja .con la luz 
ultravioleta en medio de yema de Ogawa al 1%. 
Este fendmeno es caracterfstico del M. leprae
murium, M. avium y M. intracellulare. 

RESUME 

I. L'activite en dehydrogenase de la cellule 
bacterienne e nti~re de M. lepraemurium en cul
ture est acceleree par Ie laurate de sodium, mais 
pas par d'autres substrats. 

2. L'activite en dehydrogenase de l'extrait 
acellulaire de M. lepraemurium en culture est ac
celeree par Ie citrate et Ie malate. 

3. II n'ya pas d'acceleration de la consomma
tion en oxyg~ne en rapport avec les substrats 
ajoutes au milieu, dans l'activite respiratoire de 
la cellule bacterienne enti~re de M. lepraemurium 
en culture; Ie QO 2 endog~ne s'el~ve cl 1,7 J.i.I. 

4. Les extraits acellulaires de M. lepraemu
rium en culture montrent qu'une acceleration fai
ble de la consommation en oxyg~ne avec du 
NADH, mais non pas avec du citrate ou de l'<x
cetoglutarate. 

5. Le NADH n'est pas oxygene rapidement 
avec la fraction particulee de M. lepraemurium 
en culture. 

6. Le cytochrome de type b I, avec pic d'ab
sorption 11 une longueur d'ondes de 561 mJ.l, et 
Ie cytochrome de type a2 avec un pic d'absorption 
a 625 m,u, sont detectes dans Ie spectre des dif
ferences d'oxydoreduction ou dans la fraction 
particulee de M. lepraemurium; Ie cytochrome de 
type c, avec pic d'absorption a 550 mp, n'est pas 
detecte. Cette absence de detection du cyto
chrome de type c est caracteristique de M. leprae
murium, car les autre bacilles acidoresistants cul
tivables revelent toujours du cytochrome de 
type c. 

7. Ces cytochromes sont reduits par Ie NADH. 
8. M. lepraemurium produit un pigment rouge 

qui emet une fluorescence rouge a la lumiere ul
traviolette en milieu a l'oeuf d'Ogawa 11 I pour 
cent. Ce phenomene est caracteristique de M. 
lepraemurium, M. avium, et M . intracellulare. 
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