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ELECTRONOMICROSCOPICAL OBSERVATIONS ON PEROXYSOMES

DIFFERENTIATION AND CYTOCHEMICAL RECORDS OF CATALASE

LOCATION IN NECTARY GLANDS CELLS OF LIME TREE

(TILIA PLATYPHYLLOS Scop.)

TĂCINĂ FL., BREZEANU AURELIA, TARNAVSCHI I. T.

This paper presents different aspects of peroxisomes differentiation

during ontogentically development of Tilia platyphyllos Scop, nectary cells.

These organelles are not present in young nonsecretory cells. They appe-

ared in active cells and are very frequent in senescent cells, where they

have in majority a large size then mitochondria. The contiguity relations

between endoplasmic reticulum profiles and them are frequent observed

in this stage.

The application of 3,3' DAB reaction pointed out the presence of

catalase on peroxysomes level. In active nectary cells the reaction deposist

appeared on endoplasmic reticulum profiles, which they are related with.

The investigations in the last IO years mentioned that all eucaryot

plants contain a category of cell organelles, morphologically defined as

miorobodies.

These organelles were the object of an important number of ultra-

structural, biochemical and cytochernical studies as well as of some

synthesis papers (2), (4), (6), (11), (13).

The morphological and biochemical properties place the microbodies

in the category of peroxysomes, in animal cells according to the nomen-

clature elaborated by DE DUVE and BAUDHUIN (1). The biocheiriical

investigations pointed out, as a general characteristic of these organelles,

the presence of oxydative enzymes (Peroxydase, catalase) and therefore

their participation to different peroxydative reactions in the vegetal

cells.
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In plants glandular cells, the presence of microbodies was mentioned

by SCHNEPF (7), (8), (9) in septal nectaries in Gasteria and in oil glands

of Umbelliferae and Compositae families by ZANDONELLA (14) in tse

nectaries of centrosperms and by VASILIEV (12) in the nectary of Acer.

In our investigations on nectariferous glands in lime tree (10) the

high frequency of the microbodies called our atention in their cells deter-

mining us to follow their differentiation together with the cytochemical

of catalase location, the subject of the present paper.

Material and method

The material under study consisted of nectary tissue in Tilia pla-

typhyllos, collected in different stages of otogenetical development.

The tissue fragments were fixed in a 3% glutaraldehide solution in

phosphate buffer of 0.05 M, with a pH of; 6.8 at room temperature for 2

howers postfixed in a solution of 2% osmic acid prepared in the same

buffer and embedded in Epon 812 resin.

For cytochemical rendering evident of catalase location, the tissue

samples incubation was made in 3,3' diaminobenzidine (DAB) according
to the technique described by FREDERICK and NEWCOMB (3).

The ultrathin sections were obtained with a Tesla ultramicrotome

BS 490N, and their contrasting was made with a 20/0 watery solution

of uranil acetate and Pb citrate. Observations and electronomicrographs
were made with an electron microscope JEM 7 under an acceleration

voltage of 80 XV.

Results and discussions

The organelles that made the object of our observations, investigated
in paralel and compared befire and after application of the DAB reac-

tion, are ofl a sferical oval or oblong shape, with the diameter between
0.5—1.5 [L and a fine grannular content, delimited by a simple membrane.

Their incidence in the different stages of development of the nectary
cells, proves that their differentiation is not produced simultanously with
the other organelles ; so the peroxysomes in young nonsecretory cells

were not noticed (Fig. I—4), while the others organelles are completly
differentiated. The peroxysomes differentiation take place in the stage
of granular activity (Fig. 5-8) when they appeared in large number,
with their typical morphology and structure, persisting also in the old

age (Fig. 4, 4) without important quantitative of structural modifications,
modifications.
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A significant fact is the peroxyomes displayin the neighbourhood

of «plastids and mitochondria (Fig. 2, 4) and especially their association

with elements of the endoplasmic reticulum (Fig. 3). Similar situations

were comunicated and largely desbated by a series of authors (2), (4),

(5), in case of meristematic and assimilatory tissues, where peroxysomes

are appreciated to have an active role in the cell metabolism, by the

enzyme complement which they contain.

Analogus with the above mentioned tissues we may presume thet

the peroxysomes differentiation has a certain role in the complex meta-

Fig. 1. Young nonsecretory cell when peroxysomes presence is

not remarked. (19.600 X)
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bolical reactions of the nectary cells, even if there are not enough

reasons in favour of their direct implication in nectare synthesis.

A characteristic of lime tree nectary cells is the occurence and

progressive intensification of the autolytical processes, beginning with the

elaboration and nectare elimination stage (10).

Fig. 2. Section in an active secretory cell ; differentiated peroxysomes
are noticed together with their characteristic structure (25.300 x).

This process that radically modifies the cell structure in the old

age stage, is conditioned by the existance and activity of some suitable

enzyme systems. Peroxysomes, as well as vacuoles seem to represent
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the embedding and storage place of enzymes, necessary in different stages

of cell metabolism. The contiguity relations between peroxysomes and

autophagic vacuoles noticed by us in old cells (Fig. 4) are a proof to

support the idea that between the two organelles there are any func-

tional interrelations or even functional similitudes.

Fig. 3. Section in an old cell ; peroxysomes association with frag-

ments of the endoplasmic reticulum (29.800 X)

The application of DAB reaction for a cytochemical location of

catalase constantly reveals the fact that the maximum activity of this

enzyme is manifest at the peroxysomes level (Fig. 5, 6, 7).
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The reaction depositee at the level of endoplasmic reticulum ее

ments were also noticed (PI. IV, Fig. 8) ; confirming therefore the idea

that peroxysomes establish direct functional relations with the en

plasmic reticulum, originating from it. (4),

Section in an old cell ; peroxysomes present proximity relation-

ships with plastids and continuity relationships with vacuoles of an

autophagic type (33.400 X)

Fig. 4.

The reaction deposits at the endoplasmic reticulum level do not occur

with the same consistency as there at the peroxysomes level ; it might

be explained by the fact that the oxydative enzymes, synthesized by
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the endoplasmic reticulum elements remain for a short time at this

level on the way to the peroxysomes-their storage place.

Our electronic microscopical and cytochemical data show the physio-

logical significance between peroxysomes and the other cell organelles
in the reaction complexes of cell metabolism.

Fig. 5. Presence of reaction precipitate at peroxysomes level and in the

structure of the cell wal. (42.000 X)

The specific activity of nectariferous cells, the production and release

of nectar, is not differentiated according to a unitary system in various

plants, and in case of the same plant it does not uniformaly imply the

different cell organelles. Therefore, the diversity of electronmicrosco-

pical aspects of nectariferous cells, during their activity.
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So, the microbcdies do not benefit of the title of permanent orga-

nelle of nectariferous cells and their presence is related, in plants ey

were not, only to some stages of glandular activity, as in case о

platyphyllos.

Fig. 6. Peroxysomes with reaction precipitate situated in the

ne'ghbourhood oi a plastid. (45.500 X)

In a previous paper (7) data refering to the electrophoretic study

of molecular polymorphism of some enzymes in nectariferous glands

were presented, underling the existing differences both according to the

species and stages of physiological activity.
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The enzymogrammes of lime tree Peroxydase revealed that the acti

vity of the enzymes is more evident during the old age, proving tht

occurence of some intense oxydo-reducing phenomena.

The whole electronomicroscopical aspects previously determined (11)

are in full agreement both with the above mentioned biochemical data

and the electronmicroscopial and cytochemical data refering to micro

bodies of the present papei

Fig. 7. Cytochemical reaction for intensely positive catalase at peroxysomes

tel (detail). Association oi' these organites with elements of the endoplasmic

reticulum. (108.000 X)
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Correlating these data, it is clear that the microbodies firom necta-

riferous cells represents the morphological substratum of oxydative

enzymes and that their existence is dependent on the glandular stages

of activity where the proccessa conditioned by the respective enzymes

are more active.

Fig. 8. Positive reaction for catalase noticed at the level of endo

plasmic reticulum elements. (56.000 X)



BIBLIOGRAPHIE

1. DE DUVE С BAUDHUIN P., Physiol. Rev., 46, 323—357, 1966 ;

2. FREDERIK S.E., NEWCOMB H. E., VIGIL L. E., WERGIN P. W., Planta, (Berl.);

81, 229—252i, 1968 ;

3. FREDERICK S. E., NEWCOMB H. E., J. Cell Biol., 43, 343, 1969 ;

4. FREDERICK S. E., GRUBER J. P., NEWCOMB H. E., Protoplasma, 84, 1—29

1975 ;

5. GRUBER P. Jv, BECKER M. W., NEWCOMB H. E., J. Cell Biol, 56, 500—518:
1973 •

6. NEWCOMB E. H., FREDERICK E. S., in : Photosynthesis and Photorespiration,

442—457, New-York, 1971 ;

7. POPOV DOINA, FL. TÄCINA, Rev. Roum. Biochem.. 12, 4, 245—248, 1975 ;

8. SCHNEPF E., Protoplasma, 58, 137—171, 1964 ;

9. SCHNEPF E., Protoplasma, 67, 185—194, 1969 а ;

10. SCHNEPF E., Protoplasma, 67. 375—390, 1969 b ;

11. TÄCINA FL., St. şi Cerc. Biol, seria Biol. Veget. 30, 1, 7—14, 1978 ;

12. TOLBERT N. E., Ann. Rev. Plant Physiol., 22, 45—74, 1971 a ;

13. VASILIEV A. E., Bot. Jurn. 54, 7, 1969 ;

14. VIGIL E. L., Sub-Cell Biochem., 2, 237—285, 1973 ;

15. ZANDONELLA P., Le nectaire floral des Centrospermales. These, Lyon, 1972

3 — Lucrările grădinii botanice


