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Repeated amputation of the lower incisors in August rats causes hypertrophy

of the submandibular and sublingual salivary glands. Hypertrophy of the sub-
mandibular salivary glands is true in character and accompanied by hypertrophy
of the structural components (acini, cells, nuclei). Hypertrophy of the cells
is due to hypertrophy of the cell organelles and the accumulation of secretory
masses in the eell. Hypertrophy of acinar cell nuclei is connected with poly-
ploidization. Polyploidization and ultrastructural changes in the cells of the
submandibular salivary gland are evidence of the increased functional activity
of that organ.
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Mammalian salivary glands have weak powers of regeneration and do not show compensatory
hypertrophy to loss of even a large proportion of the gland tissue [l]. Meanwhile the
weight of the Sallvary glands can rise sharply under experimental conditions of various types
and the hypertrophy in that ease is true in character. One such experimental procedure is
periodic amputation of the lower ineisors in rodents [3-5]. This increase in weight of
the submandibular salivary glands in rats is due to hypertrophy of the acini [3].

The cytologieal basis of these changes has been inadequately studied, and it was
therefore deeided te make the investigation described below.

EXPERIMENTAL METHOD

Experiments were carried out on 37 adult male August rats of the same age. Amputation
of the lower incisors at the level of the gum margin was performed 6 times on the experi-
mental animals. The submandibular salivary glands were investigated by light and electron
microscopy, and by cytophotometric and morphometrie methods (100 measurements on each
animal ir each method) Cytophotometrie estimation of DNA was carried out in sections stained
by the Feulgen method The sections were examined in the SIM-1 scanning interference micro-
scope, giving twe characteristies: the area of the nuclei and their DNA content.

EXPERIMENTAL, RESULTS

The weight of the submandibular complex after 6 amputations of the lower incisors was
increased by 627 (the weight of the submandibular salivary glands was inereased by 68%7
and the weight of the sublingual salivary gland by 317%).
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Comparison of the structure of the hypertrophied

s0F | glands with that in the control animals showed
451+ i marked hypertrophy of the acini. Visual observa-
wl : tions were confirmed by the quantitative data ob-
2 ' tained by morphometric methods.
i % ” : The area of the acini in the experimental
L 90T f series was increased by 71%, the mean area of
| 2\25_ : the acinar cells by 58%, and the area of the
i % : nuclei of the acinar cells by 887%. The mean number
) 20 ; of nuclei per section through the acini was in-
; E 5t i creased by 87, indirect evidence of proliferation
f ol ! having taken place there, but no change in mitotic
activity was observed. The DNA content in the
sy | nuclei of the acinar cells of the experimental
' Y A RN S S SN Whuie- “ A animals was increased by 2.33 times. The distribu-
a”omeﬂZm;HﬂZw;m&%M;ww } tion of nuclei by DNA concentration alsc was ana-
: ’ : — lyzed in the secion (i.e., by the ratio between
Fig. 1. Distribution curves of DNA the DNA content in the nucleus and the area of
concentration in section: 1) control; the given nucleus; Fig. 1). The curve of distri-
2) experimental. Abscissa, DNA con- bution of the DNA concentration in the section had
centration (in conventional units); two clearly defined peaks, the mean values of
ordinate, number of nuclei (in 7). which were the same in both the control and the

experimental series. However, whereas in the con-—
trol the group of nuclei with the lower concentration (group 1) included 70% of the nuclei,
in the experimental series these nuclei accounted for only 5-87 of the total number. More
than 907 of the nuclei in the experimental series belonged to group 2 — the group with the
higher DNA concentration.

It can tentatively be suggested that nuclei belonging to group 1 in their DNA
concentration were evidently diploid, whereas nuclei with a higher DNA concentration (group
2) were tetraploid. In the control series the area of the group 2 nuclei was significantly
greater than the area of the group 1 nuclei, and as a rule polyploidization is accompanied
by an increase in size of the nuclei.

Analysis of the cytophotometric data thus suggests that under normal conditions 707
of nuclei are diploid and 307 belong to the tetraploid population. No active polyploidiza-
tion was found in the experimental animals and the nuclei were mainly tetraploid.

Electron-microscopic study of the submandibular salivary glands after sixfold amputa-

tion of the lower incisors showed that hypertrophy was accompanied by intensification of
function.

The following findings were evidence of the intensive synthetic reactions taking place
in the acinar cells of the glands hypertrophied after six successive amputations of the
lower incisors: 1) dilation of the cisterns of the granular endoplasmic recticulum compared
with the control (Fig. 2); 2) fusion of secretory granules in the early stages of secretion
formation, i.e., predominance of the diffuse path of elimination of secretion from the
cells; distension of the cells with secretory masses (Fig. 3); 3) hypertrophy of the Golgi
complex; 4) morphological changes in the mitochondria, local clearing of their matrix, in-
terpreted by some workers as evidence of increased energy exchange between cytoplasm and
mitochondria; 5) loosening of structure of nucleolus in the nuclei.

Evidence of hyperfunction also was seen in the cells of the granular portion. Hyper-
trophy of the Golgi complex, basal in its arrangement, was seen most clearly and distinectly
in this region. Hypertrophy of the Golgi complex, its localization in the cell, and the
filling of the basal part of the cells with secretory granules can be taken as evidence
of increased liberation of secretion by these cells in the basal direction, i.e., intensi-
fication of the endocrine function of cells belonging to the granular portion.

Plasma cells were frequently found in the ultrathin sections. Their appearance possibly

reflects the hypothetical participation of the immune system in the regulation of repair
processes [2].
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Fig. 3. Fusion of secretory masses in acinar cells (13,000x).



Polyploidization and ultrastructural changes in the cells of the submandibular sali-

vary glands are evidence of increased functional activity of the organ.
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