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Cultivation of Mycobactrium leprae murium

(and Mycobacterium leprae by the tissue Culture
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Abstract

Since the demomnstration of Mycoba
Abstract terium leprae murium and its
recognition as the cansative agent of rat
leprosy, this intracellular parasite has
been an object of unusual interest in
connection with the problem of human
leprosy Like the human leprosy
bacillus, it has thus far defied all
efforts at culiivation in vitro, whether
in bacteriological media or in cell
cultures.

Many microbiologists have attemped
to do artificial culture of Mycobacter-
ium leprae.

Hansen in 1872, after this finding
of Mycobacterium leprae, was the first
person to discover that this micro-
organism could cause an infectious
disease in the human body. This was 10
years belore the discovery of Mycoba-
cterium (uberculosis by Koch. It is
generally known that there are no

any successful artificial culture meth
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ods of Mycobacterium leprae at the
present time.

In the 1940%s, Hanks tried to cul-
vate the leprae bacilli by means of
the tissue culture method extensively
and systemically but in 1950, according
to his report it was impossible to
cultivate the Mycobacterium leprae.

However, Chang at the National
Institute of Health, U.B.A., attempted
to culture Mycobacterium laprae mu-
rium with the tissue culture method
without regarding the report of Hanks.
In 1960, the reported the multiplication
of Mycobactium leprae murium in the
abdominal macrophages of mice,

In 1963, Rees and his associates
reported that Mycobacterium leprae
the fibroblasts of

mice and rats. Japanese microbiologist,

were cultured in

Nakamura, reported the multiplication
of Mycobacterium leprae murium in

the testicular fibroblasis in mice.



Te date there is no validity of Ch-
ang’s report, therefore we are trying
to do similar experiments to test the
validity of the contribution. At the
same time attempts were made to cul-
tivate Mycobacterium leprae munum
and Mycobacterium leprae with vair-
ous cell cultures of cold blooded ani-

mals.
Materials and Methods

Mediz;
NCTC-109
YTLA(Yeast extract lactoalbumin

hydrolysate)

Hanks’s balanced salt solution
Medium 199
Beef embryo extract
Horse serum & call serum
Penicillin & streptomyecin
Heparin

Glass ware;
Pyrex Leightontype culiure glass
tube
Coverslips
Pasteur pipeties

CO, zir mixture;
Expired air

Host cellss

Abdominal macrophages from mice
and frogs, kidney cells from frogs,
Ophicephalus argus and Cyprinus ca-
rpio. These cell culiures were wsed as
host cells to cultivate Myhobacterium
leprae murium and Mycobacterium

leprae.

Bacteria;

Mycobacierium leprae murium; Ha-
wailan strain of murine leprosy was
preinoculated in rat testis and {resh
murine leprosy granuloma was emul-
sified in medium 109.

Mycobacterium leprae; a fresh lep-
roma from a unireated lepromatous
type of leprosy case was removed and
emulsified in medium 109.

Preparation of cell cultures;

Abdominal macropnages from mice
and ¢old blocded animals. Animals were
killed by cervical fracture. The skin of
the whole animal was sterilized with
alcohol and tincture of iodine, and an
opening was made just below the tip
of the ziphoid cartilage. With a bent-
tip Pasteur pipette and rubber bulb,
the peritoneal cavity was irrigated at
first with 4 to 6 ml of Hankss bala-
nced salt solution and later NCTC 109
diluted
1:20,000. To avoid injury and hemo-

medium containing heparin,
rrhage, the pipette was cautiously
inserted and pushed gently into the
pelvis with the tip facing the abdomi-
nal wall. The intestines were moved
from side to side with the pipette while
the xiphoid was lifted with forceps to
prevent overflow of the irrjgating sol-
ution. This made it possible to obtain
a well-distributed cell suspension. The
pipette was inserted in the right side



and the suspension aspirated from the
area between the liver and the abdo-
minal wall. Three to 5 ml of suspen-
sion, contajning approximately 2x 10°
cultivable cells, was generaly obiained
from cach animal. The suspensions
were not centrifuged or washed. Som-
etimes pooled suspensions were made
from several animals.

Kidney cells from frog, Ophicepha-
lus argus and Cyprinus carpio were
prepared by removing kidnies aseptic-
ally minsed with sissors and trypsiniz-
ed. These trypsinized cells were resu-
spended in medium 109,

Methods of Implanting culture;

Emulsions of Mycobacterium leprae
murium and Mycobacterium lepracin
medium 109 were introduced Inmto
those cell suspension. 1 ml of cell
suspension inoculated with the organ-
isms was placed in a Leighton tube
containing the coverslip.

After 1 to 3 hours at 37°C ina CO,
condition, the supernatzn: fluid was
replaced with fresh medium. During
this time the viable calle attached
themselves 1o the glass while the
lymphocytes, which generaly do not
stick to the glass, were almost entirely
removed. The medium was changed
twice a week-

The cell cultures were carefully
obzerved twice 2 week under weak
magnification and a coverslip was taken

out each week for 2 stained specimen.

The coverslip was stained in fuchsin-
hematoxylin stain and the multiplica-
tion of the organisms was examined

under microscopy.

Results;

Mice macrophages, obtained {rom
the peritoneal exudate, can be maini-
ained in good condidon for 26 days
in a medium consisting of 90 per cent
horse serum, 10 per cent Medium
NCTC 109 and 10 per cent beef emb-
ryo extract, provided that the pH i3
carefully maintained at 7.2

The peritoneal exudate cells usually
become active within 1 to 3 hours and
most of the bacilli are phagocytized
within this time. The macrophages
inoculated with Mycobacterium leprae
murivm began to elongate gradually,
the process heing completed in abour
ten days and therc was a2 definite sign
of multiplication thereafter. The first
signs of the growth of the Mycobac:-
erfum leprae murium in the culture
is elongation, whick is obiained as
early as in 10th day; maximum length
usually is seen after 2 weeks. The
length of the hacilli is sometimes
remarkably long.

Mouse macrophages are found 1o
be suitable host cells for Mycobacier-
ium leprae murium, In one experiment,
the cells were harvested at the 30th
day and shaken throughly until they
Intraperitoneal

were homogenized.

injection of the homogenized material



in mice at this polnt resulted in pro-
gressive murine leprosy within 2 to
3 months.

Mycobacterium leprac inoculated in
macrophages from the abdominral
cavity of mice did not show any signs
of elongation wneither multiplication
which was observed in Mycobacterium
leprae murium.

Cells from frogs, Ophicephalus arg-
us and Cyprinus carpio have not been
successfully cultured in tissue culture
long enough to offer suitable condit-
ions to those organisms. The cells
{rom. those cold blooded animals can
tnaintain their life- span orly about a

week in tissue culture.
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2. #i-e MaQuilkin(1957) 2
Chang (1964)¢] A% RN
CTC-109@% == #FAZ 2, *YLA
{Yeast extract lactoalburnm hy-
drolysate), *Mediumi99 =2 i
#Mankss balanced salt solution
(Hanks’s BSS)& 4l

oyl E ik b (beef embryo
extract, BER) =+ EluiFEs b nel i o
T o 2 ls 9] ] = (phenol red)

0.002 SARE HH B, HEW
8- 1] 4 8l (penicillin, P, S Iml
B 50y, B Erbe]4] (streptom-
yein®) < 1 ml ¥ 5r¢h € =hsl
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ﬂﬂ BE BT R R
{Strain).
2O REE BB A

1@ Microbiological Associates, Ins.

Pethesea, Md.
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Ak,
Uk e 7ka] #H R,
R YA W N G -

D?] A= 881 g Zel,

i) Hankss BSSdl, 20545 4
m# (calf serum, GS), 542
EEy] gjo] = 2 glo] A o] = (lacto-
albumin hydrolysate, LH), =i}

Aeg 1ml ¥ 200p3F =7 ERF
o] 42 1ml ¥ 200r% wﬁaﬁ 23

i) Medium 199+, 20 9 q‘LS_ 2=
3% (horse serum, HS) w4 E
sl2E AEME (yeaa extract,
YE), 594 & HELIT | =R
glholalel B, WA el g 1ml B 2
00y, A= Ento] L 1ml ¥ 200y
2 {EmR .

b. =he-£e) IR )*ﬂé:ﬂ Tl B

A B A e el 72l

1) 50 = 42 Medium NCTO 109
o, 40 #AE EmiE, 107 4E &
PEah e, sl=tz  1: 20,0600, = ]

A 1ml 8 50ust ~E7 Extel 4l

EAg
Medium NCTC
1090, 90 st4= iy, i0 4
B AR 4THH";7F5 Fabg]l 11 20,000,
FUARLE Iml B 50 2EHE
ahol Al & lml ¥ 5r & RS e

c. vl-%ﬁ} IlEr KRl A
M EEd A=, 10 34 = Medi-
um NCTC 1084, 90 S5 F
i, 10 A4 R Sl =

£ 1ml % 5r &
i) 10 =4 &
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3. FF-32H (glass ware)

B FEY RTRALAE 8
HEOaL el M A BEFA? 160mm
X 150mm, FF—~aF21el2® I12mmX
2mm, e Ihas] ] HE
(Pasteur pipettes) & {5 of.
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]+l Tvory soap®) 30 gmd HRE
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75 A A

FED \/IatSLmaml, Japan
=% Pyres Leighton—typecultu-

reglass tube, Bellco Glass,

Inc., VineLand, N.j., US.A.
$r® Matsunami, Japan
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) ¥ (suspension) & [l fFEE Aol
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. ST B A 7F E B |
THEEY —_— it =
| —CO,
1 | a3 l 1 Hankss BSS + 20%08, 2%3E, 6%LH
- | A P 200ufce, B 200r/cc
]
2 | s | 2| "
3 [ 4 | T3 ! B
. l 5 l 3 [ Medium 199 + 20%HS, 2% YE, 5%LH
. e P 200u/ce, § 200r/cc
5 | 6 | 2 | P
6 | 5 | ¢ )
7 ' 5 i 1 ! ”
g | g | 5 | 20% Mediym NCTCI09+40%HS, T0%BEE.
S | ° | Heparin P 50ufcc, 8. 5rfec
3 71 3 -
w |7 | 4 ”
. 1 10 | 3 | 10% Medium NCTC109+90%HS, 10%BEE
- 2 | ° | Heparin, PS0we,sr/ec
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Hapks's Balanced Salt Solution.
Stock 10X

5 KA
Nallviieeeeererieeransr e, 160 gm
EChovvervecesreeeereereesevessenenns 8 gm
MgBO+ TH ueiireeeevrrrnen 4 gm

2.»/& ?ﬁxaﬂ’\cﬂ WA Rl o) T WWe
feldq 2K FEFRE 1.000m] 7 =&
Ak, —Z 2mlE Y

ol A Ml fRAgEe)

1 el Z R EE

® %B

Na,HPO12H,0uovuee oo 3.04 gm
KHPOeovieieeavviiieceinnen 1.2 gm
Dextrose...vveeerieniniieeen . 200 gm

Mkl 832 800ml 8] 23k ZEimske]
WEA AR, ool 0,4 HAE g
I 100ml 5 fuclu_ FEIEK R 1.000ml
7? HEE AT

2ml g Yol A Bmis] HEa

ootk ZRE 3R

Mebiam NCTG-109
Ingredients per Liter

1-Alanine....cccoiiinnnnn. 3148mg
I-alpha-Aminobutyric Acid 5.51mg
1-Arginine....civeeeenrennnns 25.76mg



1-ASpaAragine....cooereeacnennss 3.09mg
1-Aspartic Acidh.....coeerennes 9.91mg
1-Cystine. v innnereesninns 1049mg
A-Glucosamine. rmmeereerersiesns 3.2mg
1-Glutamic Acidiorncinnn, 8.26mg
Glyeineg. coureeeeevnsrsseresssinnns
1-Histidine
Hydroxy-1-Proline............ 4.09mg
1-Tsoleucine. ..oeovevensevornrnns 18.04mg
1-Leucine..coooveennns resrareans 2044mg
T-LySINE eciirenienerernvsaanens 30.75mg
1-Methionine ..ooeveeeeeeionines 4. 44mg
1-Ornithine...coveeeervirinianees 7.38mg
1-Phenylalaning....c.coeenees 16.53mg
1-Proline..cveerenns ponnmaeieres 6.13mg
F-Sering e s issia e eicreeranen 10.75mg
L-Taurine e 4.18mg
1-Threonine......... 18.93mg
1-Tryptophan... 17.5mg
1-Tyrosine......... 16.44mg
1-Valine .comnnnreceinciiinnes 25.00mg
Tween 80.uiriiiririnnans 12.5mg
Thiaming....c.ccovvrcennnenns 0.025mg
Ribollavin. ., 0:025mg
Pyridoxine.......... reereana 0.0625mg
Pyridoxal...oveevenenniinina. 0.0625mg
INIACID e ertrsesrrnvarssanronsans 0.0625mg
Niacinamide. «oooerrermsonis 0.0625mg
Patothenate vvicovevvuirirnnenns 0.025mg
BiotiDuusceereianrsmerereaernrannan 0.025mg
Folic Acid.iicnimmimurinniaes .025mg
Choline chloride. v .oercuunn 1.25mg
£ 5T5T:C3 o) DR, 0.125mg
p-Aminobenzoic Acid.,.... 0.125mg
Vitamin Aeeeoevvevereeorisnnnnnns 0.25mg
Caleiferol. i sennns 0.25mg
Menadione.....ceoereccsrrenes 0.025mg
alpya-Tocopherol
Phosphate...ereeeenuanes 0.025mg
Vitamin Bizeereeevereiesermerranes 1.0mg
Glutathione. .ccvemesirecevecves 10.1mg
Ascorbic. Acid...coiivenienins 49.9mg
Cysteine HCT ovvvvieiiernnnn. 25.99mg
Diphosphopyridine
Nuclotideuimunsrennness 7.0mg

Triphosphopyridine

Nucleotide....ccuccriirnmnae. 1.0mg
Coenzyme Auoinie, 2.5mg
Clocarboxylase....oooivmunernnnn. 1.0mg
Favin Adenine

Dinucleotide......L.Omg
Uridine Triphosphate......... 1.0mg
Deoxyadenosine. o, 10.0mg
Deoxyeytidine. i 10.0mg
Deoxyguanosine..,.ewomne 100mg
Thymiding.......ccocccivvereens 10.0mg
5Methyleytosing. v..e.eeevenss 0.1mg
Glucuronolactone....oomeee .. 1.8mg
Sodium Glucurenate,........ 1.8mg
Glutaming....eee erreeamvecses 135.73mg
Sodiurn Acetate....eeieeane.. 0.05mg
Sedium Chloride. uieerennn. 6.8g
Potassiurn Chloride....viinnns O4g
Calcium Chloride....covimiinnenn,s 0.2g
Magnesium  Sulfate-7H:O...... 0.2g
Monosodium Phosphate......0.125g
Dextrose, .. e et 1.0g
PRenol Reduminrmisrirnrnes 0.02¢
Sodium Bicarbofiate. .ienien- 2.2g
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i ] % A 0lml &, 2K E
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caleiferal s O.lmg
cholesterol.,....vecorieeiiiennnie. 0.2mg
eRadione.....ovviereecnnieanns 0.01mg
a-tocopherol phosphate......0.0lmg
tween 80 wiiveviiiiiineiinenne 20.0mg
vitamin A....oveeiiseaees 0.1mg
PART B
L-arginine, hydrochloride.... 70m
L-histidine, HCI-H,O....ccovnees 20mg
L-ysine hydrochloride......... 70mg
T byTOSINE. consecvencmriieamrenecnnn 40mg
DIL-tryptophan...cccoievencnnnes 2Wmg
DI phenylalanine......ccoinnens 50mg
Loysting...coierivininnrinnnnsienns
DL-methionine .
DL-serime. .o omvicrrserannnass
DIL-heronine. . ovurriemmaennes
Dl leucine....oociiiinisennuinss
DL-is01eteing. oo eeivmverasnen
DL-valIne..ovuicccniccinrnnaean
DLglutamic acid, H.O...... 150mg
Dlraspartic acid......cooievaee 60mg
DLalaning. ..o orineennees 50mg
L-proline....coomicecevimmnnenene 40mg
L-hydroxyproline.....coocmen. 10mg
glycine. corviieninin s 50mg
L-eysteine hydrochloride......0.1mg
adenines HuSOy covvieciininnann i0mg
guanine hydrochloride......... 0.3mg
Xanthine ..oceccorcercrtinsrcionnnss 0.3mg
hypoxanthine .o 0.3mg
Hhymine. ...ooveiemiunensimmrecannns 03mg
ULACH] seeverimvmsiremriinenrsircns 0.3mg
thiamine hydrochloride......0.0lmg
riboflavin .ucciiivininn 001mg

pyridoxine hydrochloride, 0.025mg
pyridoxal hydrochloride...0.025mg

L 4T:Tcr) 1 SR TN 0.025mg
niscinamide....cooccrriieinns 0.025mg
calcium-d-pantothenate ...... 0.0lmg
DO vveervrermnannnnisinnrrsceneas 0.0lmg
folic acid.......-. e natnes 0.01mg
cheline chloride.....cacaraieccns 0.5mg

OOl rvierieciid 0.05mg

p-aminobenzoic acid ......... 0.05mg
ascorbic acid .uvcviieciinniiians 0.05mg
glutathione....coecveriviiinnena 0.05mg
Lglatamine vcevvceiveenneinns 100.mg
adenylic acid® ...ccoveevveninnns 0.2mg

adenosine triphosphate2Na_10.mg

PART C
TIDOSE temraeiiemecn v eemran 0.5mg
AEOXYTIDOSE creverrreninnnrsranss -0.5mg
ferric pitrate-9H,O............ 0.72mg
phenol redinicininne 20.0mg
soditm chloride..cavenninrereeens 6.8g
potassium  chloride......oooeeeees 04z
calcium chloride...coevieeriens.. 0.2g
magndsium sulfate-7H,0 ...... 0.14¢
sodium bicarbonate ........ceees 2.2g
SIUCOSE .ricrmncarie e an s 1.0g
YLA xI
Distilled water....ccceuvrinnnennes 700ml
NACT oeieeeeecevieerenn ~7.18gm
| | NSO O0.4gm
Callz e s 0.2gm
Mg80,+ THaO.oriervreercvenene. 0.2gm
NaH:PO, v 0.125g1m
glucose ..t 4.5gm
phenol red(10mg/ml) ......... 1.5ml
2% yeast exiTact ....ovuvveunens 50.0ml

lactoalbumin hydrolysate ...5.0gm

Zenker-formol

1. Potassium bichromate ......... 2.5g
Sodium sulphate ..oveerreereennas 1.0g
Sublimate vecvveveveevievviecrienen, 5.0g
Distilled water.....vueevreee.. 100.m!

2. Formalitio oo, 5ml
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