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Abstract. The relationship of the membrane structure, designated in electron microscopy
as the Golgi apparatus, to the classic Golgi apparatus in the light microscope were studied with
Fagopyrum. Comparison of these structures in plant cells with the same or similar structures
in animal cells led to the following conclusions: there exist two groups of formations, impregnable
with osmium or silver, considered as the classic Golgi apparatus. The first group contains the
active membrane structures. These are the dictyosomes and the anastomosing form of the
electron microscopic Golgi apparatus. To this group belongs also the endoplasmatic reticulum,
which in plant cells forms dense vacuoles, having the appearance of the classic Golgi apparatus,
and in animal cells occasionally has a similar arrangement as the anastomosing form of the
Golgi apparatus. The second group comprises formation containing reserve and secretion ma-
terial, i.e. predominantly products of the activity of the electron microscopic Golgi apparatus
and of the endoplasmic reticulum (matter of the dense vacuoles, lipochondria, secretory granula
etc.).

In the plant cells, especially of Fygopyrum, the dictyosomes contained in the structures of
the first group are separated from the formations of & reserve character in the second group,
formed in the lumen of the endoplasmic reticulum (dense vacuoles). The identity of the dictyo-
somes with the osmiophilic platelets, considered by some authors in the light microscope as
the classic Golgi apparatus, has not been proved up to present, because of the one-sidedness
of the methods used nowadays. With Fagopyrum no foundation has been observed for the
assumed formation of net-form structures by grouping of the dictyosomes. Structures similar
to the net-form of the classic Golgi apparatus in the animal cell form only dense vacuoles.

On the basis of the differentiation of both types of formations in the plant cell, the founda-
tions were laid for the characterization of the classic Golgi apparatus in the animal cell. The
net-form of the classic Golgi apparatus in the animal cell is obviously not artificial, but reflects
the ultrastructural arrangement of the electron microscopic Golgi apparatus or of the endo-
plasmic reticulum.

The problem of the suitability and specification of the name Golgi apparatus in the animal
and plant cell was also discussed. In contrast to the opinion of some authors, it does not appear
useful to remove the name Golgi apparatus, designating the dictyosomes and the anastomosing
forms of the smooth membranes.

In the root meristeme of Fagopyrum the special types of vacuoles observed
in the light microscope were assumed to be the classic Golgi apparatus of the
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plant cell, being analogous to the classic Golgi apparatus of the animal cell
(HRSEL 1965a). At present, the special membrane systems discovered in studies
of the ultrastructure of the animal and plant cell are generally designated as
the Golgi apparatus. It has not been confirmed satisfactorily whether these
structures in plant cells are identical with the formations of the classic Golgi
apparatus of the animal cell impregnated with silver and osmium. The Golgi
apparatus has been first described in the animal cell with the aid of electron
and light microscopy. Since the solution of this problem in plant cells is closely
connected with similarly directed studies in the animal cell, it will first be ne-
cessary to consider the state of this problem in animal cytology.

The Electron Microscopic and Classic Golgi Apparatus in the Animal Cell

After the discovery of the ultrastructure of the animal cell in the electron
microscope, systems or bundles of so-called smooth membranes connected
with vesiculare or small vacuoles have been described in the cells of the nervous
system, as well as in other objects. DarToN and FeLIx (1954) designated these
membranes as corresponding to the structures of the classic Golgi apparatus
impregnated with silver or osmium, when studied under the light microscope.

Confirmation of the identity of the systems of smooth membranes (electron
microscopic Golgi apparatus) and of the classic Golgi apparatus was the object
of the first electron microscopic investigation. Comparison was carried out
on the basis of the methods and morphology of the Golgi apparatus in the
light and electron microscope.

Methods

Theimpregnation methods used for the detection of the Golgi apparatus (Ko-
latschev, Aoyama) were employed. The objects were embedded into metha-
crylate and the ultra-thin sections were observed in the electron microscope
(Lacy and CHALLICE 1956, studied mouse pancreas, DarTox and FrLix 1956,
the pancreas, epididymis and the duodenum of mice, Lacy 1957, the neurons
of Patella vulgata). The demonstrated microphotographs indicate that osmium
and silver are localized at the sites, where the smooth membranes of the
Golgi apparatus are positioned. However, the membrane formations them-
selves are not apparent in the cell.

In another work on nervous cells impregnated with osmium (THOoMAs 1961)
it is demonstrated that the classic Golgi apparatus is an artefact formed by
the impregnation of several components (so-called metaplasmic substances
connected with the so-called lipochondria and mitochondria). On the electron
microphotograph (see THoMAs 1961) formations can be seen which in the light
microscope can be part of the canalicule structure of the Golgi apparatus,
their origin, however, is not clear. The membrane structures are missing and
the identification of the mitochondria is also doubtful, since they do not have
a clear internal structure. The appearance of the cytoplasma is strongly changed
and it is difficult to determine whether the impregnated structures were
formed in the way suggested by the author or differently.

The insufficient clarity of the membrane systems after the application of
the classic impregnation methods, when observed under the electron micro-
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scope, indicate certain changes during fixation and impregnation. These
changes of artificial character may be due to the acidic pH with Champy’s
and other fixations, to long impregnation with 0sO, at 37° C, etc. The elec-
tron microscopic methods, on the other hand, at comparatively short fixation
with OsO, do not stain the Golgi apparatus in the form of the structures

Fig. 1. Diagram of the ultrastructural arrangement in the plant cell, on the basis of which the
net-like formations and osmiophilic platelets, impregnable with osmium or silver, are
or could be formed.

V = vacuole; P = proplastid; M = mitochondria; DV = dense vacuole; ERS = endo-
plasmic reticulum ‘“‘smooth”; ERR = endoplasmic reticulum ‘rough”; N = nucleus; D =
dictyosome.

observed in the light microscope. None of the two types of methods men-
tioned, i.e. classic impregnation and electron microscopy, can, therefore, be
used simultaneously for comparative proof of the Golgi apparatus in the light
and electron microscope. Because of the one-sidedness of the present methods,
no satisfactory direct methodic proof has been given hitherto on which ultra-
structures of the cell silver and osmium are localized.
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Morphology

The animal cell contains two groups of cytoplasmic formations assumed to
represent the classic Golgi apparatus. To the first group belong the active
structures forming various products. This is the electron microscopic Golgi
apparatus and the endoplasmic reticulum.

Fig. 2. Diagram of the ultrastructural arrangement in the animal cell, on the basis of which
the net-like and other formations (osmiophilic platelets, lepidosomes ete.), impregnable with
osmium or silver, can be formed.

SP = secretion product; GA = Golgi apparatus.

The electron microscopic Golgi apparatus consists of the smooth membranes
having two forms: 1. Systems of long smooth membranes, for which inter-
connection by the anastomoses is assumed (anastomosing form). They form
the so-called agranular reticulum (Fig. 2). Membranes of this type were ob-
served by ParaY and ParapE (1955) and by Lacy (1957) et al. in the neurons.
They have also been described with gland cells, for example, pancreas, duo-
denum and epidermis (Davron and FeLix 1956) and others. 2. Short bundles
of agranular membranes without anastomoses (Fig. 2). DaLToNn and Ferix
(1956), GrassE, Carasso and Favarp (1956) and others described them in
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the spermatids of Lumbricus and Helixz and call them dictyosomes. The Golgi
apparatus in the form of the dictyosomes has been found in several objects,
especially in the sex cells and in lower animals (DaLtox and Frrix 1956,
ArzELIUS 1956, GRASSE 1956, GRASSE and CarAasso 1957 and others).

The double form of the membranes of the Golgi apparatus in the electron
microscope approximately corresponds to the double form observed also in
the light microscope: the anastomosing form is analogous to the canalicule-
and net-form structures in the light microscope (neurons and gland cells), the
electron microscopie dictyosomes correspond to the dictyosomes, lepidosomes
and osmiophilic platelets etc. observed in the light microscope (sex cells and
cells of lower animals).

The existence of two forms of smooth membranes of the Golgi apparatus is
denied (GrassE and Carasso 1957 and others) in some papers. The opinion
has been expressed that the Golgi apparatus has only a single form, i.e. that
of the dictyosomes. The formation of net-structures in the neurons and
secretory cells is explained by the grouping or close vicinity of the arranged
dictyosomes. The anastomosing form according to these authors originates
from the wrong interpretation of the electron microscopic microphotographs*.

The anastomosing form besides the dictyosomes, on the other hand, has
been observed very clearly in the spermatocytes of the guinea-pig in the area
of the acrosome (MoLLENHAUER and ZEBRUN 1960). This finding confirms the
existence of this form, however, on material which should contain dietyosomes
according to light microscopic observations.

The animal cell contains another ultrastructure which could be the cause
for the canalicule-form of the Golgi apparatus under the light microscope.
This is the endoplasmic reticulum (Fig. 2). This structure could also form net-
or canalicule-structures (see the formation of dense vacuoles, HRSEL 1965a)
at the low specifity of the impregnation methods and a special arrangement
similar to that of the anastomosing form of the Golgi apparatus. MALHOTRA
and MEEK (1960) assumed in their work on nervous cells that the endoplasmic
reticulum is responsible for the canalicule-form deposition of silver and osmium
of the classic Golgi apparatus in the nervous cells. The deposition of silver
in the endoplasmic reticulum is not demonstrated in this paper. The existence
of the Golgi apparatus in the form of dictyosomes with some objects in the
light and electron microscope would not correspond to the net-form arran-
gement of the endoplasmic reticulum.

The other group of formations in the cytoplasm, considered as the classic
Golgi apparatus, is not represented by active structures or organelles but by
depositing reserve material, or secretion products. According to this opinion,
these are substances produced by the cell predominantly through the activity
of the electron microscopic Golgi apparatus and of the endoplasmic reticulum.
Formations of this type are the so-called lipochondria (BAER 1953a, b, Youna

* In a similar way, some authors on the basis of light microscopy consider the net- and
canalicule-form of the Golgi apparatus as an artefact formed by fusion of the osmiophilic areas
during fixation (see Baxer 1953a, b, Kaxwar 1961 and others), contrary to other authors
assuming the existence of the net form (see Lacy 1954 and others).
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1956), or the secretory granula (KaAxwar 1961). The lipochondria are described
as spheres, sometimes of light-yellow colour, containing phosphatides and
other lipids (yellow pigments etc.). In the electron microscope the lipochondria
after osmium fixation appear as homogeneous spheres of high electron density
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Fig. 3. Diagram of the relationship between the electron microscopic, the classic Golgi apparatus
and related structures.

(Youna 1956). They do not possess membrane structure according to the
microphotographs. In the author’s opinion their origin is obscure. Their rela-
tionship to the nucleus and their arrangement in the viecinity of the endo-
plasmic reticulum has been observed. The lipochondria are probably present,
according to the author, in all animal and plant cells. After fixation, the
lipochondria can be changed artificially together with the other lipid structures
to net-like and other formations of the classic Golgi apparatus (BARER 1953a, b,
Youna 1956, THOMAS 1961). The compressed secretory granula are also con-
sidered as formations able to form a net after impregnation with silver and
osmium (KANwar 1961).

The dense mass of the acrosome in the spermatocytes belongs also to similar
components, which are stained intensively after impregnation, do not possess
membrane structure and could interfere in the light microscope with identi-
fication of the classic Golgi apparatus. On the basis of these uniform observa-
tions two groups of authors exist in animal cytology, possessing different
opinions on the classic Golgi apparatus. One group holds the opinion that the
Golgi apparatus is an active structure, formed by structures of the electron
microscopic Golgi apparatus (DaLTon, Lacy et al., see Kanwar 1962). The



ELECTRON MICROSCOPIC AND CLASSIC GOLGI APPARATUS 299

other group assumes that the Golgi apparatus was formed artificially by
fusion of the lipochondria, secretory granula and organelles containing lipids
(BAKER, THOMAS, KANWAR et al., see KaANwAr 1962).

Electron Microseopic and Classie Golgi Apparatus in the Plant Cell

In plant cells electron microscopy showed dictyosomes of the same appear-
ance as in animal cells and was designated also as the Golgi apparatus, This
gave rise to several papers (PorTER 1957, HoDGE, MARTIN and MoRrRTON 1957,
PErNER 1957, 1958, BuvaT 1957, 1958, HEITZ 1957, 1958, S1TTE 1958, WHALEY,
KepHART and MOLLENHAUER 1958, DRAWERT and Mix 1961—62 etc.) re-
presenting a continuation of preceding works on light microscope.

In contrast to the animal cell, the electron microscopic Golgi apparatus
exists in the plant cell in a single form, i.e. that of the dictyosome.

Methods

The object again was the root meristeme of Fagopyrum esculentum. The
relationship of the dictyosomes to the classic Golgi apparatus was first studied
by the simplest method, i.e. impregnation of the objects with osmium for the
detection of the classic Golgi apparatus according to Kolatschev (fixation for
2 hrs. in 19, OsO, in veronal-acetate buffer, and without rinsing placed for
48 hrs. in 29, 0sO,, rinsed and transferred into methacrylate or araldit, see
HRSEL 1965a). From the embedded objects thick sections were made for the
light microscope, as well as ultra-thin ones for the electron microscope.

However, the results obtained by these methods were not satisfactory.
Thick sections of the objects processed in this way in the light microscope
show dense vacuoles in the dermatogene and peribleme cells (Fig. 4), in the
other cells small spheroids of about the size of mitochondria were observed
(Fig. 4, 5).

'lghe electron microscopic microphotographs of the ultrathin sections, like
those of animal objects, show strongly impregnated formations whose origin
is difficult to explain (Fig. 6). Other formations contain a finely flocculated
osmiophilic mass (Fig. 7). Apparently so-called dense vacuoles are predomin-
antly concerned (see HRSEL 1965a, see below). The membrane structures are
very unclear, so that it cannot be decided whether the dictyosomes are im-
pregnated or not (Fig. 6, 7).

With this object the method of fixation with potassium permanganate and
embedding into araldit (see HRSEL 1965a) can replace the impregnation me-
thod to a certain degree. In the light microscope dense vacuoles of the same
type as after impregnation with silver or osmium can be observed with thick
stices. This method is also more important than the others, since the plasmo-
desms can be observed in the light microscope after its application, which was
not attained with the other impregnation methods (see HRSEL 1965a, Fig. 8).

Electron microscopy of ultra-thin sections permits observations of dictyo-
somes besides dense vacuoles. The other membrane structures can also be
seen (Fig. 9).
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It is not quite clear yet whether the dictyosomes have been observed in
the cells of higher plants with the light microscope. The size of the dictyo-
somes in electron microscope corresponds approximately to the size of spherical
mitochondria (Fig. 10), so that in the light microscope the dictyosomes could
apparently be visible as formations of these dimensions (MiLovipov 1962).
DrawerT and Mrx (1962) found that in living and fixed cells of Micrasterias
rotata the so-called caryoids of the Golgi apparatus are visible with the light
microscope. JAROSCH (1962) observed “whorl-like chondriosomes”, when
studying Micrasterias Thomasiana, Micrasterias rotata, Allium cepa, Symphori-
carpus albus and Nitellopsis stelligera in vivo with the light microscope. Ac-
cording to the author these structures are in agreement with the electron
microscopic Golgi apparatus. In the light microscope bodies impregnable with
osmium have been found previously (Bowrn 1927, 1928). Their size is close
to that of the mitochondria, which were designated as osmiophillic platelets.
GUILLIERMOND and co-workers (see MILovipov 1957) assume that the osmio-
phillic platelets are degenerate elements of the chondriome, in contrary to
the opinion of the author and other workers (see references given by Hirscu
1939), who considered the osmiophilic platelets to be the Golgi apparatus in
the form of dictyosomes.

With Fagopyrum the methods for the detection of polysaccharides proved
the existence of spheroids in the cytoplasma (HRSEL, JURARKOVA and BENES
1960), whose origin is still unclear. According to their size they could cor-
respond to the osmiophilic platelets. The osmium methods for impregnating
the Golgi apparatus under the light microscope show similar osmiophilic
spheroids, having the dimensions of mitochondria (Fig. 5). The character of
the osmiophilic platelets has not been investigated with the electron micro-
scope, except in the work of PRESS (1957). PrEsS does not consider the platelets
identical with the Golgi apparatus, but as elaioplasts. However, the membrane
structures are not clearly demonstrated in this work. The osmiophilic platelets
are formations which by their size could correspond to the dictyosomes ob-
served in the plant cell on electron microscopic microphotographs. Proof of
their identity will apparently meet with the same difficulties as in the case
of the animal cells, i.e. the one-sidedness of the methods used at present.

Morphology

In the animal, as well as in the plant cells there exist two groups of struc-
tures and formations considered as the classic Golgi apparatus.

The first group comprises the active structures forming certain products.
These are the dictyosomes (Fig. 10) and the branched dilated endoplasmic
reticulum (Fig. 16). They were described with several objects in the pa-
pers mentioned in the introduction to this chapter.

In the cells of Fagopyrum the dictyosomes are distributed dispersely (Fig. 11).
Sometimes two dictyosomes were found, adhering closely to each other, having
the possibility of division (Fig. 12). A similar grouping in relation to division
has been described by Buvar (1958) and others. Groups of three and more
dictyosomes (Figs 13, 14) have also been observed, forming the so-called
Golgi zones (S1TTE 1958). PERNER (1958) studied the Golgi apparatus of plant
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cells and expressed the opinion that on the basis of the grouping and close
vicinity of the dictyosomes net- and canalicule-form structures of the classic
Golgi apparatus are formed (compare Grasst and Carasso 1957). In the
Fagopyrum cells the net-like formations are formed by dense vacuoles (com-
pare HR3EL 1965a). No other net-like formations, originating on other founda-
tions, have been observed besides the dense vacuoles, although the Golgi
zones ag well as the individual dictyosomes are often in close vicinity to dense
and light vacuoles (Fig. 13, 14). If the net-like structures were formed from
dictyosomes, they would have been served after impregnation even in the
light microscope and in the cells not containing any dense vacuoles. However,
no formations of this type were found in this case (Fig. 5) besides the osmio-
philic spheroids of the size of mitochondria, although the dictyosomes are
a universal structure of all meristemic cells.

The other group of formations, considered as the classm Golgi apparatus,
like that of animal cells, is a secretion or depositing reserve material formed
through the activity of the membrane structures.

Here belongs the matter of the dense vacuoles described in Fagopyrum
(HrR3EL 1965a). The dense vacuoles are formed, as most plant vacuoles, by-
dilation of the endoplasmic reticulum. The endoplasmic reticulum attains
branched net-form (Fig. 16) in the cells in which dense vacuoles should form.
The branched net-form gradually dilates and fills with a dense substance
(Figs 14, 15). Hereby the later net- or canalicule-appearance of the dense
vacuole is given, which is preserved under the light and electron microscope
(Fig. 8, 9). The dense vacuoles can also have the simple form of spheroids or
drop-like formations (Figs 4, 8, 17). Their impregnability with silver and
osmium and undifferentiable likeness to the classic Golgi apparatus of the
animal cell in the light microscope instigated the assumption of the identity
of both structures (MrLovipov 1957). Under the electron microscope they
contain a homogeneous mass (Fig. 9, 17), or a light matrix with dark inclu-
sions of various size and shape (Fig. 14, 15, 16).

In contrast to animal cells, the plant vacuoles and therefore also the dense
vacuoles are part of complex vacuole systems which do not exist in the animal
cell. The dense vacuoles differ also by several other properties from the struc-
tures and formations considered as the classic Golgi apparatus in the animal
cell (compare HRSEL 1965a).

The dense vacuoles have the following properties which are analogous to
those of the structures of the animal cell: 1. The net- and canalicule-like form
of the dense vacuoles formed on the basis of the endoplasmic reticulum agrees
in principle with the opinion of MALEOTRA and MEEK (1960) on the formation
of the net-like structure of the classic Golgi apparatus in neurons by the
deposition of silver and osmium on the structures of the endoplasmic reti-
culum. 2. The content of the dense vacuoles, in spite of its chemical difference
(see HRSEL 1965a), is a material analogous with that of the lipochondria and
the secretion products of the animal cell considered to be the basis of the
classic Golgi apparatus (BAKER 1953a, b, KaAxwar 1961, and others).
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Discussion

The relationships between the membrane structures and the formations
observed in the electron microscope on the one hand, and the classic Golgi
apparatus on the other, are given in the diagram (Fig. 3). According to the
results based on observations with the methods used at present it has not
been possible to confirm or contradict unambiguously the identity of the
electron microscopic Golgi apparatus with the classic one.

With plant cells, especially in the cells of the root meristeme of Fagopyrum
with the aid of electron microscopy the dictyosomes can be observed separately
besides the dense vacuoles, formerly considered as the classic Golgi apparatus.

As compared to animal cell, this advantage facilitates satisfactory orient-
ation in the formations studied. Both types of formations have been observed
in the same cell (Fig. 9, 14, 15) and sometimes in very close vicinity (Fig. 14,
15). The problem of the identity of the dictyosomes with the osmiophilic
platelets remains open. The dense vacuoles are obviously part of the vacuome,
formed by the activity of the endoplasmic reticulum. Their content has the
character of reserve material. It belongs to the second group of formations,
analogous with the lipochondria and secretion products.

The differentiation and observation of the properties of these two types of
formations, i.e. the membrane and reserve formations in the plant cell facilitate
the characterization of the principle of the classic Golgi apparatus in the
animal cell with probability:

The impregnable formations should be based predominantly on the reserve
or secretion products. The homogeneous mass of these formations, like that
of the dense vacuoles of Fagopyrum, should have a more marked affinity to
osmium or silver. However, it has to be pointed out, that although the mem-
brane structures themselves are unclear in their total distribution in the plant
cell after impregnation with osmium, still, the possibility cannot be excluded
that on impregnation the dictiosomes can also accept osmium and assume
the shape of formations similar to that of the dense vacuoles. However, the
net-like formation should be formed hereby on the basis of the Golgi zones,
formed by grouping of the dictyosomes in all cells (Fig. 13, 14), which has
not been observed. It, therefore, appears more probable that the products
of the secretory activity of the electron microscopic Golgi apparatus, or also
of the endoplasmic reticulum, according to the results obtained with Fago-
pyrum, are responsible for the staining of the classic Golgi apparatus after
application of impregnation methods under the light microscope. These pro-
ducts are generally localized in the immediate vicinity or directly in these
membrane systems.

The opinion on the artificial character of the net-like formation of the
classic Golgi apparatus in the animal cells does not appear correct, since with
Fagopyrum, and apparently also in other plant cells, exist canalicule- or net-
like forms of dense vacuoles, originating from the similar structure of the
endoplasmic reticulum (Fig. 9, 16, see HRSEL 1965a). It can also be assumed
that the net-form of the classic Golgi apparatus of the animal cell reflects the
reticular arrangement of the ultrastructure in the cell, both of the anastomos-
ing form of the electron microscopic Golgi apparatus and the endoplasmic
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reticulum, which has been observed in the same form in the plant cell under
the light microscope (PORTER and MacHADO 1960 and others). A survey of
the possible origin of the net-like and other formations impregnated with
osmium or silver in plant and animal cells is given in Fig. 1 and 2.

In studies of the vacuoles in the root meristeme of Fagopyrum with the
light microscope abolishment of the name Golgi apparatus has been suggested
in plant cytology, since it is “‘no special structure, but only an example for
the uncertain and unspecific demonstration of the vacuole elements in certain
cells”’. “Itis a so-called historic artefact, causing unnecessary complications in
cytology” (Mirovipov 1957). It has been proved electron-microscopically in
cells of the root meristeme of Fagopyrum that actually concerns a special type
of vacuole, i.e. dense vacuoles. Hereby the problem of the name of these form-
ations is solved.

The authors, defending the artefact theory of the Golgi apparatus (see
Kanwar 1962), consider the term Golgi apparatus unfounded also with plant
cells, provided it concerns the artificial complex formed from the so-called
metaplasmic substances, the lipochondria and mitochondria impregnated with
silver (THOMAS 1961 and others). BAKER (1953a, b) suggested the name lipo-
chondria instead of the Golgi apparatus.

The results obtained with the electron microscopic method facilitate the
most satisfactory differentiation of cytoplasmic structures at the present state
of microtechniques. It will, therefore, be necessary to adjust the older
nomenclature according to that used in electron microscopy. The name Golgi
apparatus for the dictyosomes as well as its anastomosing form (bundles or
systems of smooth membranes, i.e. the gamma-cytomembranes according to
SJOSTRAND 1956) is so deep-rooted in plant and animal cytology that it would
not be suitable to change it (see DRAWERT and Mix 1961—1962). A change
of name would not be useful even if it were proved that the classic Golgi ap-
paratus of plant and animal cells is not formed exclusively or at all by the
smooth membranes of the Golgi apparatus, designated by this name in elec-
tron microscopy. For plant cells the name Golgi apparatus is suggested only
for the whole complex of cellular dictyosomes (DRAWERT and Mix 1961 to
1962). Although this suggestion is acceptable, the possibility of the existence
of a single dictyosome in the cells of lower organisms will have to be taken
into consideration, which then would represent the whole Golgi apparatus.
Hereby the designations would be identical. With the anastomosing form of
the Golgi apparatus in the animal cell the name dictyosome cannot be used
either. However, the main nomenclature viewpoint mentioned here is not

affected by these remarks.
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Thick section in the light microscope. Magnification 1000 X.

Fig. 5. The same. Cell without dense vacuoles. Embedded in araldite. Magnification 2000 x.

Fig. 6, The same. Ultrathin section under the electron microscope. O = osmiophilic forma-
tions; W = cell wall. Embedded in methacrylate. Magnification 21 000 x.

~ Fig. 7. The same. Magnification 21 000x.
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1. Heder, Ustav experimentdlni botaniky, Ceskoslovenské akademie vid, Praha: Golgiho
aparit elektronové mikroskopicky a klasieky. Biol. Plant. 7 : 293—307, 1965,

U Fagopyrum byly studovény vztahy membrénovych struktur, oznatovanych v elektronové
mikroskopii jako Golgiho aparat, ke klasickému Golgiho aparédtu v svételném mikroskopu. Na
zdklad$ srovnéni téchto struktur v burice rostlinné se stejnymi nebo podobnymi strukturami
v bufice Zivotisné vyplynuly tyto zdvéry: Jsou dvé skupiny utvarii impregnovatelnych osmiem
nebo stfibrem, poklddanych za klasicky Golgiho apardt. V prvni jsou &inné membranové struk-
tury. Jsou to dictyozdémy & anastomozujici forma elektronové mikroskopického Golgiho apa-
ratu. Kroms toho sem nale#i endoplazmatické retikulum, které vytvafi v rostlinnyeh buiikach
husté vakuoly, majici vzhled klasického Golgiho apardtu a mé nékdy v Zivolidnych bunkéch
podobné uspotadéni jako anastomozujici forma Golgiho aparatu. V druhé skupins jsou utvary
obsahujici zésobni a sekreéni materidl, tj. z nejvétsi ¢dsti produkty dinnosti elektronové mikro-
skopického Golgiho aparétu a endoplazmatického retikula (hmota hustych vakuol, lipochondrie,
sekre¢ni granula apod.).

U rostlinnych bundk sp. u Fagopyrum jsou odddleny od sebe dictyozémy obsaZené v struk-
turdch prvni skupiny od utvart zésobniho charakteru v druhé skupin® vznikajicich lumen
endoplazmatického retikula (husté vakuoly). Identita dictyozémi s osmiofilnimi [destickami,
poklédanymi nékterymi pracovniky v svételném mikroskopu za klasicky Golgiho aparit, nebyla
zatim prokdzana pro jednostrannost dnes uZivanych metod. U Fagopyrum nebyl nalezen pod-
klad pro predpokladany vznik sitovitych utvara sefazovénim dictyozémi. Utvary, podobné
sitovité formé& klasického Golgiho apardtu v Zivodidné builce, tvofi zde jenom husté vakuoly.

V #zivotisné burice vzhledem k umisténi elektronové mikroskopického Golgiho aparatu v bliz-
kosti jeho produktit a moZnosti interference podobns$ uspoiddaného endoplazmatického reti-
kula, se nepodafilo zatim presvédéivé rozhodnout, ktery z téchto elementii je odpovédny za
barveni stiibrem nebo osmiem pii impregnaci klasického Golgiho aparitu.

Na zékladd provedeného rozliSeni obou typu ttvari v rostlinné buiice byly uvedeny pfed-
poklady pro charakteristiku klasického Golgiho aparétu v Zivoéidné buiice. Sitovity tvar klasic-
kého Gelgiho apardtu v Zivotidné buiice neni patrnd arteficidlni, ale je odrazem ultrastruktural-
niho uspofédéni elektronové mikroskopického Golgiho aparatu nebo endoplazmatického retikula.

Byla rovnés diskutovdna otédzka vhodnosti a specifikace nézvu Golgiho aparidt v burice
rostlinné a Zivoti8né. Proti ndzorium nékterych pracovnikil nazev Golgiho aparét, oznadujict
dictyozémy a anastomozujici formy hladkych membran, se nezd4 Géelnym odstranit.

U. T'pmen, Uncturyr skcnepumenranbuoil Goranukn UCAH, Ipara: JnexrpoHmuxpo-
cronnyecknii u Kraccmueckuii ammapar Loapmpka. — Biol. Plant. 7 : 293—307, 1965.

Ha matepumane Fagopyrum uaydajinch B3aMMOOTHOIIEHMA MeMODAHHEIX CTPYKTYp, 06o-
BHAYAEMEIX B 3JIEKTPOHHOM MHKDOCKONAH KAk anmapar I'oibuxn, K KilaccHYecKOMy anna-
pary losbmxu, nabmogaemoMy B cBeToBOM MEKpOcKone. Ha 0cHOBe cpaBHeHMS BTUX CTPYK-
TYP B PAcTHTEJbHOR KIIETKe ¢ OMWHAKOBHMHI IJIM NMOXOMKUMH CTPYKTYPAMA B 3RMBOTHOM
KJIeTKe BRITEKAIOT CJIC[IYIOMHE BRIBOJBI: CYIIECTRYIOT JBe I'PYNUBl 00pasoBaHuil, AMIperun-
F{y}onmxca ocmmeM My cepeOpoM, KOTOPHIe CYHMTAIOT KIaccHYeCKHM ammapartoM [oibmm.

epBYI0 T'DYHIy COCTABJIAIT JleicTBeHHKe MeMODAHHEE CTPYRTYPHL. ITO — AUKTHOCOMEL
¥ aHACcTOMO3MpYyoMas $opMa 5IeKTPOHMHKPOCKONMYecKoro annmaparta Ioabmsu. Hpome
TOTO CiOfla TIPHHANJIERAT JHAOIIA3MaTHYecKmil permkys, obpasyommit B pacTATeIBHEIX
KJIeTKaX I'ycThle BAKyOJdW, MMEOMWA BHJ KiaccWiecKoro anmapara [ofbmwu U noxossmit
WHOT/IA B KMBOTHHIX KJETKaX Ha aHacroMo3mpyiomylo ¢opmy anmapara [onbmmu. Bo
Bropo#t rpynme o0pasoBaHMA, cofepKamie 3alacHOM M CEKpEeNUOHHEI MaTepual, T. e
B GoJIbUTeHt TaCTH MPOXYRTH ACATENBHOCTH HIEKTPOHMAKPOCKOIMIECKOro annapara [osmkn
¥ SHAOINIABMATHIECKOrO PeTHRYJIA (BEIIECTBO I'yCTRIX BaKyoJlel, JIMIOXOHLPHH, CEKPLIHOH-~
HEIe TPaHyJIsl UTA.). Y PacTHTeJbHEIX KIIETOK, B YACTHOCTH ¥ Fagopyrum B3a¥MHO OT[elieHEl
MUKTAOCOMBL cOfepKamuecd B CTPYKTYypax HepBod rpynmsl or ofpasosanmit 3anacHOro
XapaKTepa B APYroi TrpyNne BO3HMKAIMNMX KaHAJBIEB DJHAOIVIABMATHYECKOTO PETHKyIA
(rycreie Bakyosm). VIDeHTHYHOCTH ANKTHOCOM ¢ OCMOQUILHEIMEA HOIMEYRAMIE, CYUTAEMEIMH
HeKOTOPHMI PaGOTHHKAME B CBETOBOH MUKDOCKONAM K/IaCCHYECKHM anmapaTtoM lomsmxm,
MOKA He JOKA3aHA BCIICNCTBHE OHOCTODOHAOCTH MCIIOIb3yeMEIX HEHe MeTONOB: Y Fagopyrum
He HAWJIeHE! OKA3aTe/IECTBA JIA NPefNoJIaraeMoro BOBHHKHOBEHNA CeTKooGpasHHX obpa-
30BaHAH MOCTPOGHWeM JWKCTOCOM B psamel. OGpa3oBaHmA, NOXOKHE Ha ceTKooGpasHYIO
¢opmy anmapara ombmkn B JKMBOTHOR KieTke, 00pasyloT 37ech TOJIBKO TyCTEIE BaKyOJW.
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B xmBoTHOM KIIeTKe M3-3a TOTO, YTO BIEKTPOHMUKPOCKOTIMYECKHH aunapar Ionbfyxm Ha-
XoamTcsA ¥ BOIMBY CBOMX NPOAYKTOB H BCIIE[CTBHEE BOBMOMKHOCTH WHTePYEPEHTIHM HOXOMAM
00pa3oM TOCTPOEHHOIO HHIOINIA3MATHYECKOTO PETHKY/a He YAaJoch NOKa yGeamTesrsHO
PeLINTh, KOTOPHIA W3 STHX 5JIEMEHTOB OTBeYaeT 3a OKpaliMBaHWHe cepeGpoM WM OcMEeM
IpH MMIPErHaNUM Kjaccmdeckoro anmapaTta I'ospmxw. Ha OCHOBaHEM NPOBEJIEHHOrO pas-
rparudenus obomx THHOB 06pasoBaHMil B PACTHTENHHOM KIIETKE NPWBEJEHH IIPE/INOCHIIKH
A7 XapaKTePHCTHRE Kjacemdeckoro annapara lomsmku B jxuBoTHOM KieTke. CerrooGpas-
nast gopMa Kilaccuueckoro annapata T'OJBIKM B IKUBOTHOMN KieTKe, NOBHAMMOMY, HE apTe-
(axr, a ABIAeTCA OTPasKeHHeM YJABTPACTPYKTYPHL 3JIEKTPOHMEKDOCKONMYECKOrO ANNapara
Pompirn mim sEpomnasmarmieckoro permryna. Tamme oOcysjaerca BOIpoc YHOBIIe-
TBOPUTEJABHOCTH 1 CeMUPUKALINA TEPMUHA «annapar IoMBKMy B PACTRTENSHON U sKABOTHOMR
KIeTKe. B oTimume or BariAI0B HEKOTOPHX YYeHEIX HAM HEe KaKETCS BHTOJHEIM YCTPaHHUThH
HasBanwe «ammapat l'oipmmu», 0603HATAIOMEH AMKTHOCOME M aHACTOMO3UpYoOIMEE (OPMEL
raagxux MeMmOpaH.
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Fig. 4. Fig. 5.
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Fig. 8. This section through the root meristeme of #agopyrum from the same area as in Fig. 4.
Fixation with KMnO,, embedded in araldite. DV = dense vacuoles; PL = plasmo-

desms. Arrow without mark indicates spherical types of dense vacuoles. Magnification
1200 x.

Fig. 9. The same in the electron microscope. D = dictyosome; DV = dense vacuole; N =
nucleus. Magnification 14 500 X .
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Fig, 10. The same; dictyosomes of Fagopyrum at greater magnification. D = dictyosome;
M = mitochondria. Magnification 35 000 x .

-

Fig. 11. The same. Disperse distribution of dictyosomes. Magnification 19 000x.
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Fig. 12. The same. Dictyosomes in the position indicating division (arrow). Magnification
29 000 x .

Fig. 13. The same. Grouping of dictyosomes in the so-called Golgi zone in close vicinity to the
dense vacuole, D = dictyosomes; LV = light vacuole. Magnification 15 000X .
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Fig. 14. The same. Dense vacuole, containing & light matrix with small dark inclusions in close
vicinity to the Golgi zone. The arrow indicates the endoplasmic reticulum directed

towards the dense vacuole. D = dictyosomes; DV = dense vacuoles. Magnification
26 000 .

Fig. 15. The same. Beginning of deposition of dense matter in the endoplasmic reticulum.
D = dictyosome; DV = dense vacuole. Magnification 23 000 x .



I. HR3EL
ELECTRON MICROSCOPIC AND CLASSIC GOLGI APPARATUS

Fig. 16. Branched arrangement of the endoplasmic reticulum, which is probably the basis for
the later canalicule-form of the dense vacuoles. DV = dense vacuoles; N = nucleus.
Magnification 23 000X .

Fig. 17. Drop and spheroid form of dense vacuoles compared with the dictyosome. D = dictyo-
some; DV = dense vacuoles; R = nucleus. Magnification 19 000 x.



