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UTILIZATION BY MYCOBACTERIA OF LECITHIN GIVEN IN A FORM OF LIPOSOMES
Eiko KONDO*, Kenji SUZUKI and Koomi KANAI

(Received for publication March 10, 1983)

Phosphatidylcholine (lecithin) given in a form of lecithin-cholesterol liposomes supported
the growth of mycobacteria including tubercle bacilli in a synthetic minimum medium. The
liposomes can be in close proximity to mycobacterial cells, and lecithin molecules were degraded
so that released fatty acids were incorporated into bacterial lipids. Liposomes-mycobacteria
interaction as described above was discussed as a partial model of the phagocyte-parasite
interaction at the cell membrane level.
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BB M ycobacterium tuberculosis & T H37Rv
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T M. phlei % F\ 7z, TR BOK 2 B9 & L TRk
ETHBL 72,

o EECO AR LR AT (X Sauton AL EE L %
HWwTwd, VRY—LAFEMICL2REERTI
Hart® & 044 B K35 1 (Casamino acid, 0. 25g,
7>y —% - 2H0, 0.15g; MgS04 - 7 H20,
0.06g; Na2HPO4 - 12H20, 0.25g; KH2PO4, 0.10g,
T AT X, 0.03g; 7)) >, 0.25ml; R Bk
100ml) *#sE&iEeEl, ZDLrhrb

casamino acid,
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4> a4 b L2, RIGIRHEIC 10% Ficol # 10m!
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FEEET, FHEAFEBEHEZML TREL A 524
BEf] 970 2 B, FH8RERIEIE L 72, ~N o+ — LR
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F7 o2 ETHF &Lz, UITTOBEIZEEICKES T
graded ethanol TH{/K L, Epon 812 [c @ P 72, #i&
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BB L 720 AHT 4 7ATA =712 Inoue,”
FiEiz - 72, BFBEMEBEIT Hitachi H-500 %Y % i
L 75kV T2 L 72,

ER W

HEEERER AR HA Sml FOFRBEICHEL,
VARY — 2B % 50ul TOMZ 72, ) BV — LB
IR B 2 RIS T 25OV L F o 5 FHE 4+ H
V, Lo F ol LTEH S5ml A7) 400ug & L 72,
BEHUC I MGG ik D72 b A F+=4 2 > % 100ug/ml
DEIZIZ, Ha7rRv R-KM (#+=A4 > “iittkE)

Table 1. Supporting Effects of Lecithin-Cholesterol Liposomes for the Growth of Tubercle Bacilli (H;,RvVR-

KM) in a Synthetic (Minimum) Medium

Basal medium (MgSO, - 7H,0, Na,HPO, - 12H,0, KH,PO,, Asparagin) with
below-indicated additional ingredients

Incubati . rs L . .
“l,l eekson Liposomes, lecithin of which is Casamino acid
Trisodium citrate
None Liver Glycerol
di-C di-C di-C di-C i . s X
12 14 16 s GGy lecithin  (Complete medium)
- + + + + - +
3 - +++ +++ ++ +++ + ++
- +++ +++ ++ + +++ +++ ++++

Each medium was dispensed into test tubes in an amount of 5 ml.

Inoculum size was 10~ mg per tube.

The degree of growth is described arbitrarily by the symbols —, +, ++, +++ and ++++ on the basis of the

macroscopical appearance of submerged growth.
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Table 2. Supporting Effects of Lecithin-Cholesterol Liposomes for the Growth of
Tubercle Bacilli (H,,RvR-KM) in a Synthetic Basal Medium

Yield of growth at

Basal Medium Additional ingredients 6 enksas IV (i)

Liposomes (8 mg as lecithin)
consisting of

di-C,, lecithin 427
di-C,¢ lecithin 420
di-C,, lecithin 110
MgSO,-7H,0 0.06 g egg yolk lecithin 800
Na,HPO,-12H,0 0.25 g soy bean lecithin 208
KH,PO, 0.1g
Asparagin 0.03 g (Complete medium)
Distilled water 100 m/ Casamino acid 0.25 g
Trisodium citrate 0.15 g 4,544
Glycerol 0.25 m/
(Basal medium)
None 60

Inoculum size: 2 x 1072 mg per 100 m/ medium.

H37RV R-KM |

Added with liposomes of No liposomes

di-palmitoyl lecithin  egg yolk lecithin

Fig. 1. Appearance of submerged growth of mycobacteria in liposomes-
containing basal medium (MgSO,-7H,0, Na,HPO,-12H,0, KH,PO,,
asparagin, distilled water).

Note: This photograph of culture tubes was taken by placing them in
slant position to make the observation of submerged growth
easier.
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10 *mg HERE L 72, 3TCTA > X a~A L, 5y
LTRBEEFARRGICHEKL 72, 482 TORERE
Table 1 ic7/RL 72,

HRERI D A Tl 4 ABRIC B W THIRI 2 RE 124
K AL 72h, ) ERY —AGME#IZ BTl
BBELUBREE DT DI, FEHECIZEIFRET H A 5 1L
720 HERICL 5 & LB LRI TH B L T F >
B, 27TV EE2E0LVIF L0, AKIZIEHE
LT, INRAFUOBEEUDLIFCOEDE
BIXFRSMRIG o720 Lo L—F, THfsigc
HEAVACBEZUARL L F T TX FoBgn
ZUFLLF U, SR TH- 72, L Lan
LINLDRBEIZZDBHEHNRE TH-> 7202 T,
TR TIZ 681 F THMARE VT, ik
HICHEZ R T 2RI E > TRELERI AL N
72y

Table 2 (Z[E—HMDEBRTH 5%, 200ml D 2L
NI 100ml 2 L, 2 X107 mg W & % B
LTOHENEFTESY I 7oXx Ly —iEc kBN
B L THERE L2, 2T 7)o BEALLF D
FHRHDFHC BN Z L BATRIEIRETH Y, —F, I
ST DREXFHIRIEI—FT T, wThC
&, ZOERN, FEMNEFTEICL > T, KBS
BT 2 LNDEME» LIMERDEAEE ) BY — 4
WMz k> T/LNBZ EXBHLD - 12,

Fig. 1 ZIEIREBORNEZHEZ M E LT EF
PHEBELZLDTHE, HIMAHKE L CTHEET 2
B, UV IFUEE, ATTVCEEESDLLFL0H
G, HBMIIEENECEVEE S 51172, Zn))
RY — 22 GUBEAEHIIINARIE A L 24> }TH
555, WOEBE»TTLICONTGEHE» T3,

EFBEWUBEBE L b0lHL2) Ky —2lz %
HTATATA=Z 7 TADLE, Z02umb 1ud
vesicle K TH ) (Fig. 2, A), #1 b+ HK
(BCG) oz &, —ER3EEKOE LIchHOE,
HREMICEL CTHETDHLI2A4 25 (Fig. 2, B),
Z 9 L7 vesicle I35 & & L ICH KA L TREA L,
BKIZRA ) Ky —2adic s LBk h 3
(Fig. 2, C, D), BE D) EY —2%BpEL20b
B R Tl DM OKINE A5 L, Fig. 2, E,
Fiomd &9z, VRY — 23 720 ED ST
BRI L VEBRICHET 22 L bh b,

FEES | FEEOREFERICBWT, VKRV —24l
BICHRATICHE LWL ENERES 52 200 Th
57, HBEVIIHELOHET S L ), EBIzL
FrRREREE L TRAL TV 3250 2KTT 2
o, Y S F I L BIREMER (EEik
L) #4T7% - 72, Hs37Rv R-KM, BCG, Ravenel
R-KM, Z L T M. phlei % % 1L # {1 (1714C)-dipal-
mitoyl lecithin @ 0.5uCi % S AL BEEE Hovh T 4 84

# OB M58 % 4 8 B

Fig. 2. Electron microscopic pictures of dipalmitoyl
lecithin-cholesterol liposomes and M. bovis (BCG) cells.
A: Liposomes alone (Negative staining)
B: 1-hr incubation mixture of liposomes and BCG cells
(Negative staining). Arrow shows a liposome in close
proximity to a BCG cell.
C,D: Overnight incubation mixture of liposomes and
BCG cells (Negative staining) Liposomes around
a bacterial cell are confluent and deformed.

E,F: 4-hr incubation mixture of liposomes and BCG
cells (Ultrathin sections). Arrows show the sites
of contact between liposomes and a bacterial cell.
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CHLDEMITTREN TV B EH1Z, L F il
EDRERDPTIHRZIZGHE 5, 12 oI
EREL, HHERRRFICE ) 2 £ 205, HEHERRIE K
BV FLURND) ARREDOPIZE D ZF T <,
)V T DERBIZIER L, e D) ABRE
DARy MEIEE L THZenwdy, HIKY) AIEE D RE
IWIFHLT 2L 0TH B,



1983 # 8 H

PL

Ravenel rxm

;F" "/‘f\"ﬁ

H37Rv rekm

M.phlei

A~

' CONTROL

Front i
U) \\ \‘ " M;Ij-,/l/WWW\f'W

il
'
'
T
4
1

439

NF

'
i
[
i
V

I
'
it

M.phlei

'
'
]
'
!

"" WWW
wﬂWhMMwwM gUAmWW~

l
|
i

S §L\1 L8 i N
t

Fig. 3. Degradation of L-a-phosphatidyl di[1-'*C] palmitoyl lecithin and incorporation of
released ['*C] fatty acid in four species of mycobacteria.

Note: Scanning patterns of thin-layer chromatography developed by a solvent system of heptane-
ether-acetic acid (90:10:1) in A and of chloroform-methanol-H,0 (65:25:4) in B.
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PAHL T3, 72, VIFrOGBYOVEDE



140
100
80 |-
PC
Z
=
E
S
o
<
~
®

1 \ 1 1 1 1
0 1 2 3 4
Weeks

Fig. 4. Degradation by M. tuberculosis
(H,,RvR-KM) of ['*C]-dipalmitoyl lecithin
and incorporation of released [!4C]-fatty acid
into mycobacterial phospholipids.

FA — Fatty acids, NF — Neutral fats, PL —
Phospholipids, PC — Phosphatidyl choline
(lecithin)
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