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ABSTRACT

Membranous lipodystrophy, of which first autopsy case was reported by Nasu et al. as a new
disease entity, is possibly caused by lipid metabolic disturbance and is characterized by peculiar
arabesque profiles called membranocystic lesion in the adipose tissues of the various organs,
especially in that of the bone marrow, and sudanophilic leukodystrophy of the brain. Since then,
about 40 cases have been found in Japan, 9 similar cases in Finland and one case have been
reported recently from U. S. A.

The nonspecific memb anocystic lesion, which was designated by Nasu as “membranocystic
degeneration”, has also been found in the adipose tissue of the patients suffering from various
diseases including leukemia, cancer and dermatompyositis, although its etiology and morphogenesis
have not been elucidated.

In addition similar lesions were found in the bone marrow of rabbits injected with saponin
intravenously. Employing the similar procedure the present investigation was undertaken to
characterize this peculiar change of the adipose tissue by routine morphologic procedures at the
light and electron microscopic levels.

Sixty-four rabbits weighing 2.5 to 3.0kg were injected saponin intravenously at a concentra-
tion of L.5mg per kg. Some of them were sacrificed at regular intervals after one injection, the
others were killed after twice to 61 times injections at an interval of twice a week. The bone
marrows were examined at the light and electron microscopic levels.

The observations suggested the morphogenesis of these lesions as follows. One day after the
injection, glittering substances appeared as mesh-like structpres in the large lipid droplet of the
degenerating adipose cells (Fig. 1, 2). These substances were stained heavily with Sudan black B
even in the paraffin section (Fig. 4). Four days after the injection, minute vesicles developed
along the lipid-cytoplasmic interface of the degenerated adipose cells and showed bubble-like

appearances (Fig. 5). At the electron microscopic level, lipid-containing microvesicles observed
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along the outer surface of the large lipid droplet gradually increased in number (Fig. 23) and,

finally, typical membranocystic lesions developed approximately two weeks after the injection.

The experimentally induced membranocystic lesions were generally comparable with those of

membranous lipodystrophy in human. At the light microscopic level, these lesions showed a great

number of undulating membranes, which formed tiny cysts (Fig. 13) containing neutral lipid. At

the ultrastructural level, these membranes were composed of the numerous minute tubular or

vesicular sfructures which were arranged perpendicularly to the boundary of the oil cyst (Fig.

26). In‘the tangentially sectioned region, honeycomb-pattern was evident (Fig. 28). Some orifices

of the minute tubular structures communicated with the central lumen (Fig. 29).
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Explanation of the Figures

Figs. 1 —15. The light microphotographs illustrating bone marrows in paraffin sections.

Figs. 16—36. The electron microphotographs demonstrating bone marrows fixed in glutaraldehyde

and osmium tetroxide except Figs. 26—29, 31 and 35.

Figs. 26 —29. These specimens were fixed in glutaraldehyde only.

Figs. 31 and 35. These specimens were fixed in glutaraldehyde-tannic acid.
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No.

F @ lipid droplet of adipose cell
I. : lumen of oil cyst

M : macrophage

1. Note glittering substances which appear as a mesh-like structure develop in the large
lipid droplets of the adipose cells. One day after the injection. H.E. x400

2. Minute glittering granules (arrows) are observed in the cytoplasm of the adipose cells.
One day after the injection. H.E. x400

3. Focal degeneration of adipose cells (arrows) which show a glittering appearance -as in
Fig. 1. Degenerated hematopoietic cells are scattered among the extravasated erythrocytes.
Two days after the injection. H.E. x40

4. The glittering substances of the degenerated adipose cells are stained heavily with Sudan
black B even in the paraffin section and reveal small cystic membranous profiles. 4 days
after the injection. x 100

5. Numerous minute vesicles border the large lipid droplets of the degenerated adipoée calls
and disclose bubble-like appearances. 4 days after the injection. Azan-Mallory x400

6. Membranjus structures considered as in a middle stage of the membranocystic lesion
develop surrounding the small artery and exhibit a ring-like appearance. 7 davs after the
injection. Azan-Mallory x40 ‘

7. High magnification of Fig. 6. These membranes are stained red with Azan-Mallory.
x 400 ’

8. Note slight perivaséular fibrosis and infiltration of macrophages. 7 days after the injec-
tion.  H.E. %100 '

9. Marked infiltration of macrophages which phagocytize glittering substances as well as
membranous structures. 14 days after the injection. H.E. x100 S )

10. Membranocystic lesion showing the arabesque pattern. Nuclei scattered bhetween these
structures are those of the macrophages and the fibroblasts. 14 days after the injection.
H.E. x200

11. Note thz frond-like appearances (arrows). 14 days after the injection. H.E. x400

12. Membranocystic lesions are still preserved among the regenerated adipose cells. 30 days
after the injection. H.E. x100 '

13. Membranocystic lesions are stained strongly with Sudan black B. The arabesque pattern
is recongnized clearly. x 200

14. Marked infiltration of the multi nucleated giant cells and fibrosis. 7 days after 4 times

injections. H.E. x100
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15. Typical membranocystic lesions are evident. The macrophagic infiltration appears to be
decreased in number. 7 days after 48 times injection. H.E. x200

16. Small lipid droplets develop in the cytoplasm of the degenerating adipose cell. One day
after the injection. X 6, 000

17. High magnification of Fig. 16. Increased microvesicles and flask-like invaginations of
the plasma membrane are discernible (arrows). One day after the injection. x 21, 000

18. Needle-shaped, electron lucent structures are scattered in the osmiophilic large lipid
droplet. The cytoplasm of the adipose cell is obscure. Two days after the injection.

% 18, 000

19. Osmiophilic mesh-like structures are also found in the lipid droplet of the degenerated
adipose cell. Three dayvs after the injection. %18, 000 )

20. Numerous small lipid droplets develop in the cytoplasm of the degenerated adipose cell,
of which cell organelles and a part of the plasma membrane are not identified. 4 days after
the injection. X 5, 400

21. A degenerated adipose cell exhibiting numerous minute vesicles along the lipid-cyto~-
plasmic interface. 4 days after the injection. % 50, 000

22. Similar lesion to Fig. 21. 4 days after the injection. X 60, 000

23. Numerous lipid-containing microvesicles develop along the outer surface 6f the large
lipid droplet. 5 days after the injection. % 9,000

24. High magnification of the microvesicles. Note that each microvesicle is separated from
the matrix by a thin delicate limiting membrane, whereas the boundary of the large lipid
droplet remains obscure. 5 days after the injection. % 36, 000

25. Amorphous, moderately electron dense belt-like structure borders the large lipid droplet
and contains various sized microvesicles. 7 days after the injection. x 20, 000

26. Typical membranocystic lesion composed of numerous minute tubular or vesicular struc-
ture which are arranged perpendicularly to the boundary of the oil cyst. The honeycomb-
pattern is evident in the tangentially sectioned region. 30 days after the injection. x 40, 000
27. Similar lesion to Fig. 26. 30 days after the injection. % 21, 000

28. A part of the membranous structures discloses papillary protrusion which correspond to
the arabesque pattern at the light microscopic level. 30 days after the injection. x 18, 000
29. Some orifices of the minute tubular structures communicate with the central lumen
(arrow). 30 days after the injection. % 60, 000

30. A multi-nucleated macrophage phagocytizing a large lipid droplet.  The cytoplasm is
abundant and contains a large amount of free ribosomes, granular endoplasmic reticulum,
lysosomes and mitochondria. 14 days after 4 times injections. x 3, 600

31. Note the unit membranes of the macrophage (M) and the thin membranes of the minute
tubular structures (arrows). 7 days after 4 times injections. X 60, 000

32. The multi-vesicular, fragile membranous structures (arrows) which are surrounded by
the macrophage (M) showing a plenty of microvilli. 7 days after 6 times injections. % 6, 000
33. Membranous structures (arrows) are phagocytized by the macrophage containing a large

amount of lysosomes. 7 days after three times injections. x 3, 000
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34. High magnification of Fig. 33 shows heterogeneous granular layers, 7 days after three
times injections. %30, 000

35. Irregularly curved, heterogeneous layers (arrows) which probably are phagocytized by
the macrophage (M). 7 days after 6 times injections. X7, 500

36. Undulating, amorphous membranous structures (arrows) exist between the lipid droplet
and the matrix. 7 days after 8 times injections. X 7,000
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