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Investigations were carried out on the stainability of defatted bacterial cells and extracted

lipid fractions (Table 1 & 2) to know the machanism of acidfastness of mycobacteria. Bacter-

ial cells became non-acidfast as the result of bound lipid extraction (Table 4), and all of the

extracted lipid fractions stained acidfast.
irradiation (Table 5).
of bacterial cells and the lipids.

This acidfastness was lost by the ultraviolet
These evidences showed very close relationship between the acidfastness

However, appreciable correlation was not found quantitatively

between the different degrees of mycobacterial acidfastness and the amount of total lipids or

crude myecolic acid.

Analytical studies of crude mycolic acid (Table 3),

too, could not offer

any convincing evidences available for the explanation of the differences of acidfastness among

various mycobacterial strains.

Very simple experiments conducted by the idea that the extracted lipids might be unmasked

at the binding sites with many substances such as protein,

polysaccharide etc. revealed that

the bound lipid lost acidfastness completely immediately after mixing with either one of yeast

extract,

bovine albumin or PPDg just as it was assumed (photograph).

This evidence sug-

gested that the strong acidfastness of lipids is only an expression of the strong affinity to any

substances, which are necessary for the tight construction of cell wall structure.

It was concluded, therefore,

adequately be attributed to the integrity of physical structure of cell wall,

that the mechanism of acidfastness of mycobacteria will

which contains

lipids as the important structural material, and not to the acidfastness of lipids.
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Fig. 1. Extraction of the Bacterial Lipid (By - -+
Anderson’s and Folch’s procedure)
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Table 1. Lipid Contents in Aceton Dried Cells
Alcohol-| Chloro- | Bound Total
Strain ether form | lipid yield

extract %lextract % % ‘ %
BCG 17.2 9.1 18.3 44.6
Imamura No. 8 11.8 1.3 ‘ 15.0 ’ 28.1
M. phlei 10.4 1.5 } 15.6 | 27.6
M. fortuitum335R| 21.5 3.4 : 11.1 | 36.0
HyRv # 8.1 | 65; 19.7 | 34.3
HyRa & 8.7 3.3 11.3 ' 23.3
Hg;Rv-R-INH § 6.5 5.2 ‘ 12.4 24.1

4 Heat killed cells

Table 2. Yields of Crude Mycolic Acid (%)
in Aceton Dried Cells

Alcohol- | Chloro- Bound Total
Strain ether- form lipid yield

extract %lextract % % %
BCG 4.6 1.9 1.2 7.7
Imamura No. 8 2.4 0.4 4.2 7.0
M. phlei 2.1 0.2 4.0 6.3
M. fortuitum335R| 1.8 0.02 0.2 2.0
HyRv # 1.0 1.2 | 2.2 | 4.4
HgRa 4 0.5 0.2 , 03 | 1.0

HyRv-R-INH | 0.6 0.5 | 2.6 3.7

# Heat killed cells

ZTDEBELDZENHE, BERCEDDEE, B
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Fig. 3. Infrared Spectra of Mycolic Acids in

Each Bound Lipid
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Table 3. Yields and Properties of Crude Mycolic Acid in Lipid Fractions
. Methyl-ester
Strain Lipid fraction Y‘,;ld m.p. (C) -
° m.p. (C) Yield*%| TLC:Rf
| Extract 1 8.2 | 72 ~T7 !
M. fortuitum 335R; " 2 . — 53 ~55 54.7%% 0.90
| " 3 1.5 —
I 1 20.6 | 59 ~60
M. phlei ! ” 2 16.5 — 43 ~44 26.5 0.64, 0.55, 0.39
E " 3 25.8 | 60.5~61.5
I 1 26.8 | 51 ~52
BCG i " 2 20.8 | 52 ~68 39.5~41 51.9 0.55, 0.50, 0.44
" 3 6.8 53 ~55
” 1 20.4 | 52.5~54.5
Lmamura No. 8 " 2 30. 54 ~56.5 43 ~45.5 58.1 , 0.56, 0.51, 0.43
1 3 28.3 | 52.5~55 ﬁ
| ” 1 4.2 | 57 ~59
HyRa # " 2 | 14.0 | 57.5~61.5 | 42 ~44 40.0 0.57, 0.49, 0.45
1 3 | 1.8 | 54 ~57
1 1 | 125 ‘ 50 ~53
HyRv # " 2 | 17.8 | 54 ~57 43 ~46 52.4 0.64, 0.56, 0.46
" 3 ‘ 11.3 | 53 ~57
" 1 ‘ 9.0 | 49 ~53 0.62. 0.55. 0.49
H,Rv-R-INH # " 2 9.3 | 55 ~56 42 ~45 82.3 5‘1’ ==
" 3 20.9 | 54,5~56 ——

# Heat killed cells

* is yield of benzene-ether fraction, and ** is petrolem-benzene fraction in alminum colum.

4% B - =% 7 — A DX TIREHE

Table 4. Acidfastness of Defatted Bacterial Cells
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Table 5. Acidfastness of Lipid Fractions
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Photograph. Acidfast Stainability of Bound
Lipids before and after Mixing
With yeast Extract

5

2 : Untreated bound lipid from M. phlei | Stained
Bt BCG acidfast
1 &4 Bound 11p1d from BCG

3&6 M. phlei

Stamed completely non-acidfast immediately
after mixing with yeast extract
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b HIEEE D3 s M. fortuitum TlL 2 hupidicho
o0t ERECHEM O M. phlei i, X b HiEE
H D BCG %4+ No. 8 » FARE D Mycol B &
FEX FLMBFEEKE T, RARBH T X OT
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HEOX BT ERLOER, B 7r~  TRAE
{IILE 2WEH 60% (RAKZ LIk, fMOEKE D
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hofeht, IREDOHEEDM . HyRv 2 HyRa io&
FN53 2D spot HHFA TV 5 DT, RI0.62 D
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