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ABSTRACT

The origins and the functions of the multivesicular bodies and the various structures of the
membranes related to the cytolysomes were studied in the mycelium cells of Rhizopus nigric-
ans, Aspergillus miger and A, ochraceus, in the hymenium and basidium cells of Agricus
bisporus and Rhizopogon rubescens, in the cells of assimilation tissue of Marchtantia polymor-
pha and Pogonatum inflexum and in the mesophyll cells of Pteridium agiulinum, Pinus
densiflora, Ginkgo biloba and Panax ginseng fixed with glutaraldehyde-paraformaldehyde-
0s0,. ‘

In Rhizopus nigricans, Aspergilius niger, A. ochraceus, Agricus bisporus and Rhizopo-
gon rubescens, the concentric multilamellar, multivesicular, myelin-vesicle-tubular and concentric
parallel-lamellar complexes were originated from the plasmalemma, while in Marchantia pol-
ymorpha, Pogonatum inflexum, Pteridium aquilinum, Pinus densiflora, Ginkgo biloba and
Panax ginseng, they were originated from plasmalemma and the cytoplasm,

The structures originated from the plasmalemma may be grouped into multivesicular body
and myelin-like structure, both forming the secondary vacuoles or protruding into the central
vacuoles and finally degrading, In some cases, endoplasmic reticulum within the cytoplasm
encloses some part of the cytoplasm to form a circle where the membranous lamellae increase
in number, while the enclosed cytoplasm decrease to be eventually replaced by the multilame-
llar structure which is released into the vacuoles and subsquently degraded,

The structures originated from the cytoplasm are believed to be the cytosegresomes or cytol-
ysomes closely related to the differentiation of the vacuoles.

The possible fate of these structures are also discussed,
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ca rosea. Zea mays. - Pinus elliolti(Mahlberg,
1972, Mahlberg et al, 1970, 1971, 1974). Glyc-
ine max, Helianthus annuusse] w3Mmpas) A w
AT &8 ol BRRES Eskiklel A
= B, B (Barton 1965, Crawley 1965), &k
e A0 Aol gl Mpuel A EERS A
L= HEFESARZ ok, Kufkd A4 B
(Rhizopus wigricans), THEE (Aspergillus ni-
ger, A. ochraceus), ¥ TEIR(Agricus bisporus,
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6% gtz ¢EA vk, 2V B
Ui Hell #el AEREES) 927 s g
EZ=Eobs MU hgEEe] HMERART gon =
EEBFRL 5EEA e AZ Y Hyde and
Walkinshaw 1966), wt= Carbonells} Pollak(19
62), Hydeo} Walkinshaw (1966), Mercer(1962)
oL o] & #i&7} phospholipids®] &S el
3 v}z stg.ew, = pinocytotic vesiclesFERL,



Kim et al., —Multivesicular bodies and Cytolysomes,
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BRG] QAT S BEREE AT
% whel o] EREE =+ WiaEAY /Mo
ol A FelEe] WIS B Y AA S ol A
7t} (Poux 1962, Mesquita 1972, Kim et al. 19
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Rhizopus nigricans, Aspergillus niger, Asp-
ergillus ochraceus®| W%, Agricus bisporus,
Rhizopogon rubescens® TEBHE R 2 WTIEME
B8, Marchantia polymorpha, Pogonatum infle-
xum, Pteridium aqgiulium®] F{L#kE, Pinus
densiflora, Ginkgo biloba, Panax ginseng® &
PIEELS) /NFS glutaralehyde-paraformalehyde®d
OsO,l FsEste) %/ully MMEVRABIES BBk
2 siERel BEMEREES RES Bk Hdtd &
FEmgENe R By,

Rhizopus nigricans, Aspergillus niger, A.
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Marchantia polymorpha, Pogonatum inflex-
um, Pleridium aquilinum, Pinus densiflora,
Ginkgo biloba, Panax ginsengdl $)olA] pinocyt-
otic vesiclesslell %R BMEMEEE FREB
S MRE L] EEEY Mol A SRk B
FEER A fel s 22 /Mg Ak Hld
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Key to abbrevation :CP, chloroplast ;CW, cell wall ; ER, endoplasmic reticulum ; M,

mitochondria ; N, nucleus;S, starch;and V, vacuole. Straight line in each photograph indicates
0.5 .

Fig. 1-6. Mesophyll cells of Panax ginseng.

Fig. 1. Concentric lamellar structure that appear to be formed by folding of the smooth
surface endoplasmic reticulum. Fig. 2. Mpyelin-like structure within the cytoplasm formed
by plasmalemma infoldings. Fig. 3. Myelin-vesicular-vacuolar type of complex membranous
structure within the cytoplasm. Fig. 4, 5. Concentric lamellar structure associated with
the central vacuole. Fig. 6. Concentric lamellar structure within the central vacuole.



Fig. 7-9. Mesophyll cells of Ginkgo biloba. Fig. 7. Endoplasmic reticulum associated

with the sac which projects into the central vacuole. Fig. 8. Cluster of tubules-vesicular
complex protruded into the vacuole. Fig. 9. Multitubular complex completely isolated wi-
thin the central vacuole. Fig. 10-11. Mesophyll cells of Pinus densiflora S. et Z. Fig. 10.
Multivesicular body on the cell wall and concentric lamellar structure(below) associated
with plasmalemma. Fig. 11. Concentric lamellar bodies completely isolated from the cen-
tral vacuole. Fig. 12-13. Mesophyll cells of Pteridum aquilinum var. japonicum Nakai. Fig.
12. Concentric lamellar complex within the cytoplasm. Fig. 13. Concentric lamellar com-
plex in the cytoplasm protruded ,into the central vacuole. Fig.14-16. Hymenium and ba-
sidium cells of Agricus bisporus (Lange) Sing. Fig. 14. Concentric parallel-lamellar com-
plex formed by the plasmalemma infolding. Fig. 15. Complex series of vesicles protrud-

ed into the central vacuole.



Fig. 16. Myelin-vesicle-tubular complex protruded into the vacuole. Fig. 17-20. Hyme-

nium and basidium cells of Rhizopogon rubescens Tul. Fig.17. Complex series of vesic-
les enclosed by plasmalemma. Fig. 18.Tubular complex containing cytoplasm within the
cytoplasm. Fig. 19. Microtubular complex enclosed by double membrane within the cyto-
plasm. Fig. 20. Circular lamellar complex enclosed by double membrane within the cyto-
plasm. Fig. 21-24. The cells of assimilation tissue of Pogonatum inflexum (Lindb) Jaeg.
Fig. 21. Vesicle-lamellar complex protruded into the vacuole. Fig. 22. Pair of vesicle-tu-
bular complex originated from the endoplasmic reticulum. Fig. 23. Multivesicular body o-
riginated from the endoplasmic reticulum. Fig. 24. Multivesicular body(above)originated
from the plasmalemma and the other onelbelow) originated from the endoplasmic reticu-

lum.



Fig. 25-27. The cells of assimilation tissue of Marchantia polymorpha Linne. Fig. 25.

Multivesicular complex(lomasomes) between plasmalemma and cell wall. Fig. 26. Mem-
braneous complex associated with endoplasmic reticulum and tonoplast. Fig. 27. Second-
ary vacuoles and multivesicular complex protruded into the central vacuole. Fig. 28. My-
eslium cells of Rhizopus nigricans. Myelin complex surrounding the part of the cytopla-
sm. Fig. 29. Mycelium cells of Aspergillus niger. Myelin complex{(arrow) enclosing the
vesicles and myelin complex(double arrow). Fig. 30. Mycelium cells of Aspergillus ochr-

aceus. Fungal mesosomes(concentric lamellar complex)originated from the plasmalemma.



