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ABSTRACT

The article is dedicated to the investigation of reductive-oxidative and phosphatase enzymes activity in removed
granulomas, in the patients with chronic granulomatous periodontitis. 67 granulomas, taken after the removal of
teeth for the respective indications, were investigated. It was found, that increased activity of reductive-oxidative,
glycolytic and phosphatase enzymes in the cells of the epithelium, connective tissue, in membrane and fibrous
structures of blood vessels walls of granulomas, was observed at the early phases of the granulomatous
periodontitis development. The exacerbation of chronic granulomatous periodontitis was accompanied by the
increase of vascular permeability, intense activity of reductive-oxidative and phosphatase enzymes in the cellular

and membrane-fibrous structures.
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1. INTRODUCTION

Periodontal granulomas are the centers of
chronic infection; they cause an allergic reaction
of the organism, as a result of continuous
incoming of microbes and decay products of
tissues from granuloma [6, 12]. The
morphological features of the different forms of
granulomas are fully described in the literature
[5, 11, 13]. Also, the literature provides research
data on the histochemical study of enzymatic
reactions in the granulomas [1, 4, 8]. There are a
number of scientific works on the morphology
and histochemistry ~ of  granulomatous
periodontitis, where granuloma is considered as
odontogenicchronioseptic focal [2, 10]. Whereas
the products of microbes and tissues decay
affect enzymatic processes, some authors
consider enzymatic changes in granulomas in
relation to the whole body [3, 6]. There is a
strong opinion that the state of enzyme activity
in the relevant structures reflects the orientation
and intensity of infection process and, the most
significantly, determines, to some extent, the

vascular-tissue permeability [7, 9]. The latter is
one of the most important moments in the
chronic inflammatory process, allowing to say
about connection of long-term productive
inflammation with other organs and systems of
the human body [8].

PURPOSE OF THE RESEARCH

The purpose of the investigation is the study
ofreductive-oxidative and phosphatase enzymes
activity in removed granulomas, in the patients
with chronic granulomatous periodontitis.

MATERIALS AND METHODS

The total quantity of studied granulomas is 67.
Most of them (64 granulomas, 95,5%) was taken
after the removal of teeth in young and middle-
aged personsfor the respective indications. A
small amount (3 granulomas, 4.5%) was
obtained as a result of removing milk
teeth.Histochemical reactions to reductive-
oxidative enzymes by the methods of Nakhlas,
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Farber, Muga and Pierce; on phosphatase — by
methods of Gomori and Tanoue. Reductive-
oxidative cycle of enzymes included the
following: succinic dehydrogenase, cytochrome
oxidase, NAD- and NADP- diaphorase, alcohol
dehydrogenase and lactate dehydrogenase. acid
and alkaline phosphatases were defined from
hydrolytic phosphatase enzymes. All applied
methods for identifying enzymes were used
according to original prescriptions of E. Pierce
(1988). Hematoxylin and eosin staining by
Masson-Goldner was used for histological
studies.

On the basis of the total morphological pattern,
all tested granulomas were divided into simple,
epithelial and mixed. Latest type was the most
frequent (80%). They were either the
combination of simple and epithelial
granulomas, or characterized by the presence of
one capsule, combining different granulomas
near the same tooth. For the achievement of the
research objectives, all granulomas were
additionally  divided into three groups,
depending on the nature of the pathological
inflammation.

The 1% group consisted of granulomas with the
earliest phases of the productive inflammation,
rich for vessels and relatively young cellular
elements of gistogenous and hematogenous
origin.

The 2" group consisted of the objects with
granulomatous inflammation, where fibroblastic
reactions and phenomena of collagenization and
hyalinosis were dominated.

Figure 1.Epithelial granuloma.
a - Enzymatic activity of blood vessel inner
layer (1).Staining by Masson. Ok. 20, ob. 40;
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The 3™ group was the most extensive. It
consisted of granulomas with recidivation of
acute inflammation - fresh centers of
inflammatory infiltration among tracts of mature
fibrous connective tissue.

THE RESULTS OF THE RESEARCH
Histochemical analysis of the enzymes in the
granulomas of the earliest phases of productive
inflammation  development  showed, that
enzymatic activity is extremely high and are
almost in all structures. The enzymes of
reductive-oxidative cycle, including enzymes of
the respiratory chain - succinic dehydrogenase,
cytochrome oxidase, NAD and NADP-
diaphorase — are characterized by significant
activity. Glycolytic enzymes (alcohol- and
lactate dehydrogenase) are less active than the
reductive-oxidative. The high reductive-
oxidative potential can be noted in fibroblasts,
microphage elements and plasma cells.
Leukocytes, lymphoid cells and macrophages
have lower enzymatic activity. Fibrous
structures of granuloma, including fibers
forming the capsule, do not contain the grains of
formazan, their enzymatic activity is not
determined, but the inner layer of medium and
large blood vessels walls, as in the thickness of
granulation tissue, as in the capsule, is
enzymatically active (Fig. 1 -a). In the epithelial
granulomas, high enzyme activity is observed in
the cytoplasm of epithelial cells, the lower is the
degree of differentiation of these elements, the
stronger it is (Fig 1 - b).
. S—

/

b - High enzymatic activity in the cytoplasm of
epithelial cells (2). Staining by Masson. Ok. 10,
ob. 20;
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The activity of glycolytic cycle enzymes in
granulomatous tissues is manifested in the same
structures as in the respiratory enzymes, but it is
considerably lower. Thus, in case of productive
inflammation, when granulation tissue consists
of round and polymorphic cells and abounds
with small thin-walled blood vessels, there are
higher enzymatic reactions, more of reductive-
oxidative cycle and less of extent — glycolysis,
and this enzymatic activity manifests in
connective-tissue and epithelial elements.
Histochemical definition of alkaline phosphatase
in the granulomas, showed its high content in
the walls of capillaries, small and medium-sized
blood vessels. Alkaline phosphatase
accumulates in thin fibrous structures, especially
active is the coat of granuloma, where a lot of
small blood vessels.Alkaline phosphatase is
almost absent in the epithelial glomerular
network, and only cell membranes and nuclei, to
some extent, have phosphatase activity.
Connective-tissue cells contain this enzyme in
small quantities; phosphatase active fibroblasts
and fibrocytes are the clearest on the
preparations, among other connective-tissue
elements.Another enzyme - acid phosphatase,
also reflects high level of metabolism in the
inflamed tissues, but increased activity of this
enzyme emphasizes another side of the
inflammatory process - its proliferative phase.
Proliferous cells of connective tissue, their
nuclei as well as growing and proliferating
epithelial cords, have high activity. There are
many enzymes in the endothelial tissue of
capillaries. Due to the increased metabolic
processes, acid phosphatase, to a greater extent,
accumulates in  lysosomes and in the
endoplasmic reticulum of cellular elements of
chronic productive inflammation.

In the 2" group of granulomas, where in the
course of their development the inflammation
had been declined, histiocytes and fibroblasts
were dominated in the cellular composition,
fibroblastic reactions unfolded, the center of
fibrous connective tissue formed, and enzyme
activity  decreased.  This  decrease is
characteristic for all cellular and fibrous
structures. The activity of reductive-oxidative
enzymes in connective-tissue and epithelial cells
has also decreased. Histiocytic and fibroblastic
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elements are characterized by very low activity.
Desolated blood vessels, especially elongated
cells and fibers of granuloma capsule keep away
from the reaction to enzymes; they are also
absent in the places of hyalinosis, deprived of
cells. Weak enzymatic activity is detected in the
cytoplasm of epithelium. The activity of the
glycolytic enzymes, alcohol- and lactate
dehydrogenase is lower in the tissue of
granuloma. The activity of alkaline phosphatase
reduced with the same extent. However, the
walls of medium and larger vessels remain
phosphatase-active, but alkaline phosphatase is
obviously absent in the fibrous and hyalinized
tissues. As can be seen, the exchange of acidic
phosphatase is also changed, its activity is
maintained only in the nuclear substances of the
connective and epithelial tissue cells.

The inhibition of the activity of enzymatic
reactions, during abating productive
periodontitis, reduces vascular-tissue
permeability. Inflammatory centers reappear in
the granulomas of the 3rd group, the activity of
reductive-oxidative and phosphatase enzymes,
increases in them. Increasing of enzyme activity
occurs not only in areas of leucocytal and
lymphocytic infiltration and round-cellular
proliferation, but also in the epithelium and in
walls of granuloma vascular divergences, its
cellular-fibrous structures, far beyond
inflammatory centers. The rate and extent of
enzymatic reactions indicates about the increase
of vascular permeability of the tissue in case of
the resumption of inflammatory process in faded
centers.

DEDUCTIONS

Based on the above, it can be concluded, that the
lack of reliable clinical criteria, confirming the
elimination of the pathological process in the
periapical tissues, necessitates doctors to
evaluate the clinical results of granulomatous
periodontitis treatment very carefully.
CONCLUSION

So-called "chronic" granulomas have not yet
testified to well-being. One should always take
into account the overall reactivity of the body,
especially in children, to strive for radical
treatment, removing pathological focus in all
doubtful or ineffective cases of therapy.
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