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Abstract. Leaf fragments of Gardenia jasminoides have been cultivated on MS (1962)

modified, to which there spermidine concentrations have been added: 0,001 mM, 0.01 mM

and 0,1 Mm. To analyse the modifications at the explants mesophyle cells of Gardenia

jasminoides for seven and 14 days, it has used the electron microscopy.

Adding spermidine to the culture medium MS (1962) the results, showed that the

modifications at subcellular level, are correlated to the spermidine concentration and the

keeping period ofthe explants on the culture medium.

Introduction

The polyamines are basic compounds of the cells, of which the functional targets

are the nuclear acids and constitutive lipids of the membranes. The main polyamines are:

putrescine, spermidine, spermine and cadaverine.

The polyamines' electrostatic interaction of the sites is numerous and their

biological functions often are connected to a conformational modification of their targets.

For example, the spermine [N, N'-bis (3 aminopropil)-1,4 butandiamin], has an important
role in the structural organisation and chromatin reactivity (Moulinoux et al. 1991). It

protects the DNA from endonuclease action, responsible for its fragmentation.

The spermidine, [N- (3-aminopropil)-1,4 butandiamin] facilitates the ribosomal

subunits association and intervenes in different proteic synthesis stages (Seiler 1994).

Various studies showed that by polyamines concentration increase in cells, the

cellular cycle modifications, show up. The essential points of cellular cycle control, is the

transition from G
r

S to S-G
2

in interphase. This way it comes to a while reduction of

cellular division times and exaggerated cells' multiplication. This led to tumours

formation. The polyamines' metabolism is in balance with the essential cell metabolisms:

proteic synthesis, modifications of the nuclear acids and associated proteins. The living
cells can also capture polyamines from extracellular medium by a specific transport system

very known at E. coli. The exogene polyamines transport of plants was much debated.

Bagni & Pistocchi (1985), proved the transportation capacity of the polyamines from apple
and leaves, via peduncul. These results are accordingly to those of the other authors and

suggest that the polyamines' migration to plants could be realised through the leading
vessels.
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Materials and methods

The expiants in Gardenia jasminoides mesophile were inoculated in the culture

medium MS (1962) to which AIA 0.1 mg/1, agarose Bg/l, BA 1 mg/1, sacharose 30 g/1, of

were added, at a 5.8 pH.

The following concentrations of spermidine were added to this medium: 0.001 mM,

O.OlmM and 0.1 mM. Leaf samples taken at two periods from inoculation, at 7 and 14

days, were fixed in 1% glutaraldehyde, postfixed in Oso4 and embedded in synthetic resin

ME 6611 accordingly to the microscope electronics techniques. The grila visualisation was

made by a Tesla 500.

Results and discussions

7 days since the expiants' inoculation on MS (1962) considered control, the mesophile

cells of Gardenia jasminoides, have normal structures. Cytoplasma contains cellular organites

having characteristic structures (PI. I, fig. 1). In some cells there are membrane rests caused by

the metabolism process but the present chloroplasts have their thylacoidal system well

represented and distributed uniformly in the whole plasthydial mass. (PI. I, fig. 2).

The chloroplasts have a big number of grana/chloroplast (22) and thylacoid/grana (9) 14

days since the inoculation on the M5(1962), cells in which cytoplasma has cellular organites in

various phases of cellular differentiation process, showed up. These contain many small

vacuoles, spread uniformly through the whole hyaloplasmic mass. (PI. I, fig. 3).

The photosynthetic system shows a changeable number of big amiliphere inclusions.

Sometimes, the amiliphere inclusions are placed in the centre, causing the

thylacoidal system isolation, to the chloroplasts' periphery, without the diminution of the

grana/chloroplast number and without stromatic thylacoid interruptions (PI.I, fig. 4).

7 days since inoculation on MS (1962) to which 0.00 1 mM spermidine were added

the expiants' chloroplasts of Gardenia jasminoides are in the shape of spindle, their

thylacoidal system is organised and spread uniformly in plastidial stroma. But there are

large amiliphere inclusions. (PI. 11, fig. 5).

Increasing to 0.01 mM, the spermidine concentration added to the culture medium MS

(1962), 7 days since inoculation there were noticed, some modifications to control. There is a

reduction of both the hyaloplasma mass and the cellular organite number. The present

mitochondria have atypical structures. The chloroplasts have large amiliphere inclusions, that

occupy 80 % in the plastidial stroma and the thylacoidal system has a perypherycal distribution,

so that there is a tendency to modify the chloroplasts' form and volume. (PI. 11, fig. 6,7).

7 days since inoculation on the culture medium to which a high spermidine

concentration, 0.1 mM was added, the electronomicroscope images revealed the cellular lysis,

membrane rests (PI. 11, fig.B), the generalisation of the cellular vacuolisation process (Pi-

111. fig.9). The chloroplasts parietally placed in cell, have volume and form modifications.

The double plastidial envelope has no dilatation and the internal thylacoid system is

disorganised. The grana/chloroplast number is relatively big (24). The stromatical

thylacoids which interconect the grana are interrupted because of the appearance of a big

number of amiliphere inclusions (PI. 111, fig. 10).
14 days since inoculation on M5(1962) culture medium to which 0.001 mM

spermidine were added, the photosynthetic system of Gardenia jasminoides (PI. IV; fig.l 1)

had a comparable structure to the one noticed at the expiants which were inclusioned after

7 days since inoculation.(Pl. II; fig. 5). Yet it was noticed the presence of the phenolical
inclusions.



Fig. 1-2, seven days after inoculation on MS (1962); Fig. 3-4, 14 days after

inoculation on MS (1962).

Plate I.
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Fig. 5, seven days after inoculation on MS (1962) + spermidine 0,001 mM

Fig. 6-7, seven days after inoculation on MS(l962)+ spermidine 0,01 Mm.

Plate II.



Plate III. Fig. 8-9-10, seven days after inoculation on MS (1962) + spermidine 0,1 Mm
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Fig. 11, 14 days after inoculation on MS (1962) + spermidine 0,001

Mm. Fig. 12-13, 14 days after inoculation on MS (1962) + spermidine 0,01 Mm.

Plate IV.



Plate V. Fig. 14-15, 14 days after inoculation on MS (1962) + spermidine 0,1 m M
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Increasing the spermidine concentration to 0.01 mM, 14 days since inoculation, it

was noticed an increase of the cellular vacuolisation process, the existence of cellular lyse
zones and the presence of CMM (PI. IV, fig. 12). The large amiliphere inclusions occupy

2/3 in the stromatic mass of the chloroplasts (PI. IV; fig. 13).

0.1 mM spermidine concentration as well as the increase of the 14 days of the

period of keeping the explants on the culture medium facilitated the stress of cellular lysis

and the presence of membrane rests (PI. V, fig. 14). The chloroplasts are destroyed, the

whole plastidial stroma is occupied by a great number of large amiliphere inclusions.

The results at subcellular level try to explain the causes, in this experiment, which

leading to necalusogenesis. Bagni (1982) showed that the biological functions of the aliphatic

polyamines are due to their cathionic nature strongly protonated to a certain ph. Their

cathionical structure allows them to link to nuclear acids, phospholipids and small soluble acid

molecules. In this sense, Orazi & Bagni (1987) showed that the polyamines in vitro are linked to

the pectical chemicals "in vitro' 7

.
Spermine fights Ca 2+ ions for the link spots.

The interactions " in vitro" between the polyamines and cellular wall aren't very

well known. For instance, after certain physiological stages, the diamines and polyamines

oxidise themselves in the some way as the chemicals in the cellular wall level.

Goldberg & Perdrilet (1984) showed that in the cellular differentiation while, the

content of spermidine and spermine is increasing at the cellular wall level.

This and some other information suggest that the exogenous polyamines would

have a physiological role at the cellular wall level, because of their interactions with its

compounds, or acting as substratum for the oxidative enzymes at this level.

The modifications at the cellular wall level depend on the polyamines type, its

concentration and the species, which is treated. Therefore, Valeris Scoccianti et al. (1989),

studying the interaction between the polyamines and cells of Porphyridium sp. algae

showed that the exogenous polyamines to certain concentrations are rapidly absorbed in

cells. While putrescine horizontaly linear depends on the external concentration, spermine
and spermidine marked unhorizontal saturation curves. The external increase

concentration of the last two polyamines, caused a saturation and a decline of the curves.

The spermidine is a polyamine having its activity associated with the rapid development of

the cells. The most studies considered that the main effect of the polyamines is on the

cellular membranes. Stefania Biondi et al. (1993) proved in the case of using some high

polyamines concentrations, the cellular membranes become rigid.
Gardenia jasminoides, considered, by us, as a refractory species, responded to a

spermidine stress, accumulating the large amiliphere inclusions, which disturbed the

structure and functions of the chloroplasts. According to Natzinger & Kuller (1976), the

massive accumulation of starch could be connected to the mesophile resistance increase to

CO2 spread and, at the same time, to CO2 assimilation ratio reduction. This facilitates the

oxygenating activity in the detriment of carboxilating activity [Gerboud & Andre M.

(1979); Just (1985)]. Concerning to the morphogenese control by polyamunes, Galston

(1990) specified that the polyamines are factors with possible role of signal in the plants'

development process. The polyamines type, the used concentration caused a different

expression of the morphogenetic potential of the different cultivated species
" in vitro".

The studies by electronic microscopy of transmission at the level of the expiants

from leaves of Gardenia jasminoides, proved that exogene spermidine added in different

concentrations to the modified culture medium MS (1962) broke through the vascular

system into tissue, affecting the leaves' mesophile cell ultrastructure of the expiants and



mainly, the chloroplast ultrastructure. The first modifications were noticed beginning with

0.01 mM concentration, 7 days after inoculation and they emphasised according to

spermidine concentration increase to 0.1 mM. Increasing the keeping time of expiants

from leaves on MS (1962) to which was added spermidine in different concentrations. 14

days later, were noticed modifications to control, beginning with the lowest concentration

of spermidine: 0.001 mM.

Conclusions

1. The spermidine addition to the MS (1962) culture medium caused some modifications

at subcellular level, strongly correlated to the spermidine concentration and keeping
time of the explants on the culture medium.

2. Both, 7 and respectively 14 days since inoculation, the spermidine concentration

O.OOImM, doesn't affect the photosynthetic system ultrastructure in mesophile cells of

Gardenia jasminoides.

3. 7 days since inoculation 0.01 mM spermidine concentration facilitated the appearance

of the first ultrastructural modifications, which amplified at 0.1 mM spermidine
concentration.

4. The increase of the keeping time, from 7 to 14 days, of the expiants from leaves on

M5(1962) which was modified and to which were added 0.1 mM spermidine ,

facilitated the extension of cellular lyse processes, the reduction of the cellular

organites' number and, mainly, the chloroplasts' ultrastructure modification.
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MODIFICĂRILE ULTRASTRUCURALE ALE EXPLANTELOR DIN FRUNZELE

DE LA GARDENIA JASMINOIDES INDUSE DE TRATAMENTELE CU

SPERMIDINA "IN VITRO"

Rezumat: Fragmente din frunzele de la Gardenia jasminoides au fost inoculate pe

mediul de cultură M5(1962) modificat la care s-a adiţionat spermidina în trei concentraţii:

0,001 mM, 0,01 mM şi 0,1 mM. Utilizând tehnica standard de microscopie electronică, s-

au analizat modificările induse la nivelul celulelor mezofilului explantelor de la Gardenia

jasminoides, la două intervale de timp de la inocul: şapte zile şi 14 zile.

Rezultatele obţinute au evidenţiat, ca modificările induse la nivel subcelular prin

adiţionarea sperm idinei la mediul de cultură MS (1962), sunt în corelaţie cu concentraţia

sperm idinei şi cu durata de menţinere a explantelor pe mediul de cultură.


