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STUDIES ON LIPID COMPOSITION OF EXPERIMENTALLY
PRODUCED TUBERCULOUS LESIONS

2. Experimental Models Using Mouse Peritoneal Exudate Cells
Eiko KONDO* and Koomi KANAI

(Received for publication July 11, 1975)

In order to gain an insight into the genesis of cholesterol esters in tuberculous mouse lung
lesions, attempts were made to examine lipid composition of macrophages comparing normal
and stimulated ones, and also comparing with neutrophiles. These cells were obtained from the
peritoneal cavity of normal and BCG-vaccinated mice.

Total lipid amount of macrophages was twice as much as that of neutrophiles. The same
was true with phospholipids and cholesterol. On the contrary, the content of triglycerides in
neutrophiles was two-fold as much as that of macrophages. Remarkable was the finding that
cholesterol ester content of macrophages increased greatly when they were stimulated by casein.
Lecithin, sphingomyelin, and phosphatidylethanolamine were the main phospholipids in both
neutrophiles and macrophages, and the percent distribution of these individual phospholipids was
almost the same in these two cell types.

108 cells of normal macrophages were incubated with 50 mg of H37RvR-KM tubercle bacilli
in 5ml of Hank’s solution containing kanamycin for 4 days at 37°C. Then, lipids were ex-
tracted from the mixture and fractionated. As shown in Fig.1, cholesterol ester content was 5
to 10 times as much as that of the incubation of normal macrophages alone. When heat-killed
or avirulent tubercle bacilli were used instead of virulent ones, the increase of the ester amount
was observed in the lesser extent.

1.8X10° cells of casein-stimulated macrophages were disrupted and fractionated into 103g,
4x103g, 18x10% g sediments and the supernatant. DNA was present mainly in 103g sediment,
and the major portion of protein was found in the supernatant. Total lipids, phospholipids and
cholesterol were mainly distributed to the membrane-rich fractions, namely 4x103 g and 18 x10%g
sediments.  However, cholesterol ester distribution was shifted to 103g and 4x10%g sediments.
Besides, the percent distribution of ester cholesterols in total lipids was high in 10%3g sediment

and the supernatant unlike other lipids.

* From Department of Tuberculosis and Department of Bacteriology I, National Institute of
Health, Shinagawa-ku, Tokyo 141 Japan.
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The observations as above suggest that macrophages, when they are stimulated by mycobac-

terial infection, would come to have an increased amount of esterified cholesterol, and that this

is the reason why cholesterol esters are accumulated in tuberculous lesions and particularly in

the vicinity of infecting mycobacteria.
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Table 1. Yield of Mouse Peritoneal Exudate Cells and Their Cell Type Population

Mice [

‘ Cell type population (%)
S Cell yield |- —— % o
- in- ime to cell ‘ .

valigi(r?ation\ sticr:naljfaltnion | Tlmh?xrvgstce per mouse 1 Neutrophiles ~ Macrophages Lymphocytes  Others
no no 2.2X108 } 1 89 8 R 2
no yes 6 hr 8.3x108 94 (e~ 6 - -~
no yes 3 days ‘ 6.8x108 ! 9 75 9 7
ves no 3.4x108 4 67 12 1;
yes yes 6 hr 2.0x107 93 (— 7 - )
ves yes 3 days 4.1x108 | 14 63 11 12
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Table 2. Lipid Content of Mouse Peritoneal Exudate Cells

. |
Casein-

Lipid content per 108 cells (mcg)

l
> . Main cell |
stimulation 4 S . —— — -
Mice of type in Cell yield Cholesterol |
peritoneal !exp:é-;ttcemce:]ll; (Xx109) Total — — Triglycerides Phospholipids
cavity l ‘ Free ’ Ester ‘
Normal no ‘ 15 3,000 267 108 | 84 2,159
Normal yes Macrophagesg 4.6 2,667 ' 195 285 | 149 1,354
BCG-vaccinated no | 1.5 3,833 295 108 } 153 2,069
BCG-vaccinated yes . 6.9 2,194 202 | 151 59 1,048
Normal yes | | 8.3 1,555 188 ‘ 69 | 126 353
|Neutrophiles 20

BCG-vaccinated yes

1,660 100 27 111 —

Fig.1. Formation of Cholesterol Esters in the Incubation

Mixture of Mouse Peritoneal

Mycobacteria
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Fig.2. Percent Distribution of DNA, Protein,
Lipids in Cell Fractions of Casein-induced
Peritoneal Macrophages
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