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Central Siberian Botanical Garden, Novosibirsk

LOLIUM PERENNE (L.) in a Culture of ForestSteppe Zone of Western Siberia

Keywords introduction, ontogenesis, tugrass, shoot formation.

Annotation: the article presents the results of studying the ontogenesis of Lolium perenne L. in
culture. A more detailed study of plants was conducted in immature, virginile and generative periods
of development. It is noted th#tte formation of shoots happening regularly, gradually and
corresponds to monopodial type branching plants. In the first year of development in the area of
tillering, a large number of shoots, with the second year of life the number of shoots reduced. This
gives the basis for the use of L. perenne in lawn culture temporarily, no more-8wea?s.
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Annotation: In this paper results of studies of cytoplasmic syncytial connections in the invertebrate
nervous system are presented. It has been shown that in the nervous system, apart from chemical
synapses and electrical membranous contacts, the third type ofenterral communications exists

0 the cytoplasmic syncytial connection. Absolute criteria of syncytial connections were shown in
light microscopy preparations and in tissue culture plexuses, as well as in electron microscopy
investigations.

Many years haghassed since the time the neuronal theory was described and main provisions of
reticularists were refuted. Now, nobody challenges the reasonability of the neuronal theory. However,
exactly in the same way, the presence of original cytoplasmic fusion paeaaom the nervous
system of various invertebrates is not challenged (Prosser, 1978). In literature, there also are accepted
facts on the presence of the true cytoplasmic syncytial interneuronal connection in the nervous
system. It is impossible to ignotke finding of the syncytial connection in molluscs, crustaceans,
polychaetes, and other invertebrates (Young 1936, 1938, 1939; Nicol, Young, 1946; Nicol, 1948,
Hagiwara, Morita, Naka, 1964; Gunter, 1975; Sotnikov, Kamardin, Rybakova et al., 2009)sAll the
studies, first and foremost, present absolute evidence of the principal existence of the interneuronal
syncytium in the nervous system. For example, as described by J.Z. Young (1936), the giant axon of
a mollusc (Loligo pealii), created by the syncyfiasion of the processes of many small neurons,
became a favourite object of many electrophysiological experiments by famous researchers. Many
fundamental discoveries in the area of neuromembrane biophysics were made using this syncytially
created axon (Higkin, Huxley, 1939; Katz, 1968; Tasaki, 1971). Therewith, no one had any doubt
that there is a single axon, i.e. the syncytia of many processes, not a bundle of independent axons of
many neurons. J.Z. Young (1939) demonstrated syncytial "protoplasminustyitin the nervous

system of other cephalopods as well. The author confirmed his morphological data by conducting
electrophysiological experiments. Discovered by J.Z. Young (1936), the mode of creating the
syncytial interneuronal connection by a fusimnvarious neuron processes (Fig.Ge) could be
considered as fusion according to Youngb6s pri
Macrobrahium rosenbergii and Myxicola infundibulum (Rigf) between giant neurons involved in
avoidance behaviour (Friedlander, Levinthal, 1982), as well as in webworm Manduca sexta (Carr,
Taghert, 1988). The multicellul ar d4nrMwdsfoendsync
in annelids and crustaceans (Nikol, Young, 1946; Nicol, 19&n partially successful attempts

were made to join (fuse) peripherical and central stumps of the large, cut motor fibre of crustaceans
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(Bittner, 1973; Bouton, Bittner, 1981). After these studies were performed, there remained no doubt
whatsoever no onlthat the syncytial interneuronal connection exists, but also that it can be created
de novo in animals' nervous systems. This in no way disturbs the principal provision of the neuronal
theory on cell sé organi zat i ogystemofanossMetazop. Atithe | n
same time, the question remains why the presence of the cytoplasmic syncytial interneuronal
connection has been so categorically denied since the present time by all neurologists.

With well-supported data on the presencehef interneuronal syncytial connection in invertebrates

in situ, we considered it essential to reveal this form of connection in living neurons of a mollucs in
cell culture. For theenzyme treatment of ganglia, a circum pharyngeal ring of mollusc Lymnaea
stagnalis was placed in a 0.4% pronase solution. The culture medium was prepared on the base of the
stock single mediumi{R f1-1640. The detailed method described is presented in the paper (Sotnikov,
2012).

Fig. 1. Giant nerve fibers as an illustrativeagmple of the syncytial cytoplasmic connection in the
nervous system (schematic picture).

a’i the total view of the Loligo syncytially connected neurons (from Young, 1936); entarged
details of a; i syncytial connection of axons of two giant cedl$; neurosyncytium of axons fused

in giant nerve fiber; d fusion o processes of many neurons into the giant fiber in the cephalopod
mollusc Sepia (from Young, 1939);iethe same in Loligo (from Young, 1939)j fgiant fiber of
Myxicola infundibulunformed by syncytial fusion of processes of many neurons (from Nicol, 1948);
17 cytoplasmic anastomosis;iZormed giant axon; B bodies of neurons forming giant axoni 4
peripheral branch of giant axon.

The main advantage of the method of studies in was the ability to study the structural kinetics

of the culture and ability of the method to reveal structural modifications of a neuron over time. This
method's advantage provided a way to develop special absolute criteria instrumental in proving the
credion of syncytial.

connections in living neurons at ligbptical level(Sotnikov, Malashko, Rybakova, 2006, 2012).
Studies were performed using long-§3days) automated tirlapse microcinematography and
computer analysis. To prove the creation of themasmic connection of neurons, criteria providing

14
www.aurisverlaq.de Eastern European Scientific Journal



http://www.auris-verlag.de/

a means to differentiate process fusion from their junctions using the video investigations were used
of living neurons kinetics. With that purpose as the theoretical justification (criterion of asyncytia
connection), an inverted position was used of Waller's degeneration law. Surprisingly, Waller's
degeneration concept, that in due time was the one of the important pieces of evidence supporting the
absence of a syncytial connection in the nervous sysieped in revealing of syncytium. Since after
cutting a nerve process from the neuron body (trophic centre) it shall degenerate, then if such a process
does not degenerate after it is cut from its neuron's body, it means that it has a cytoplasmiononnecti
with the body of another neuron (Bittner, 1973; Neumann, Coakley, GioSammni et al., 2015).

Such experiments are easy to conduct in tissue culture.

We were the first ones who suggested the new syncytial connection method between neurons
revealing the use of lighdptical observations of the structural process dynamics in a tissue culture.
Figure2 first demonstrates the establishment of “éménd" pnctions between filopodid) lamellar

cell processes andB. Then, in 15 min. lamellas begin to contact with lamella}of neighbour

cells¢, B and the contour between them becomes invisible. We can presume that the processes of
these cells havesyncytial connection, because in time a single intracytoplasmic cytoskeletal bundle

is formed in them (FigR, d, 4) that, while not interrupting, passes from one lamella to other lamellas.
Cell ¢ appears to be bound with cBlivia lamella2 of cell B (Fig. 2, d, 4.

However, this is not yet enough to prove a syncytial connection between these lamellar processes,
but as it often occurs in primary cultures, d@lilies (Fig.2, e, § and its lamellar processsand
cytoskeletal bundld remain intact at the same time. After losing its body (trophic centre), processes

2 of cell B are still not affected by Waller's degeneration, since in 100% of cases they appear with
any neuron processes while separating from a body. In this case,e¢h@eserved within 4 h up to

the end of the examination. Moreover, in contracting they approximatepcatisl B the distance
between them is reduced by 9.2 % while the connecting anastomosis straightens BueHfiridf. is

possible only in the cashd preserved viability process was able to obtain a new trophic centre, i.e.
make a direct cytoplasmic syncytial connection with another cell.
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Fig. 2. Dynamics of formation of syncytial connection between neuronal processes of mollusc
Lymnaea stagnalim tissue culture.

ai j 1 stages of formation syncytium (tiniefrom beginning of cultivation); A, B neurons forming
syncytium; 1i process of neuron A; 2 lamellar process of neuron B;i3connected filopodia of
growth cones of cells A and B before fusion of their lamellacesses; 4 the single formed
cytoskeletal structure penetrating into lamellopodia of both cells; d2ad neuron. Supravital
microscopy. Phase contrast. Obj. 40Ph, eyep. 10.
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