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ABSTRACT

Background: There is a tendency to increase the risk of dementia in
patients with periodontitis, but the opposite, the role of Alzheimer's
disease on periodontal disease is still unclear, so in this study, the effect
of experimental Alzheimer's disease on periodontal inflammatory cells,
collagen fibers and neovascularization was investigated in male rats.
Methods: In this experimental study, 16 Wistar male rats (230-250
grams) were randomly divided into 2 groups; control (saline) and
streptozotocin 3 mg/kg (bilateral ICV injection, with a volume of 10 pl,
in both groups). After 4 weeks of treatment, two groups were tested
with the Morris water maze. Then the rats were killed by deep
anesthesia and sampling from the papilla around the two central incisor
teeth was done. Samples were fixed and the paraffin block was
prepared, serial 5-micron slices were made with a microtome. After
hematoxylin & eosin staining, the number of inflammatory cells (PMNs,
eosinophils, and mast cells), angiogenesis, and fibroblasts were counted
using a microscope (400x). Data were analyzed using SPSS 21 software
and an independent T-test.

Results: The results showed that Alzheimer's disease causes an increase
in periodontal inflammatory cells, collagen fibers and new vessels in the
gums of mice, and the difference between these changes between the
experimental and control groups was significant in all parameters
(p<0.00).

Conclusion: According to these findings, Alzheimer's disease causes or
aggravates inflammation and increases the rate of periodontal diseases
in rat and may have the same effect in humans.
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Extended Abstract

Background: Periodontal disease refers to
the hereditary or acquired disease of the
tissues surrounding the tooth (gum). It can
be the result of developmental,
inflammatory, traumatic, neoplastic, genetic
or metabolic defects. Although periodontal
disease is usually used to refer to common
inflammatory conditions such as gingivitis
and periodontitis, it is caused by microbial
pathogens in the biofilm of dental plaque
that is formed daily. Both the immune
response and the bacteria release
chemotactic  factors that cause the
infiltration of polymorphonuclear cells into
the tissues. If the leukocytes remain for a
long time, they release enzymes that cause
tissue destruction. Alzheimer's disease
(AD) is a progressive and irreversible
neurodegenerative  disease. It  causes
memory loss, cognitive decline and
behavioral changes. A link between
periodontal disease (PD) and AD has been
shown in several studies in the last decade.
Inflammation plays an important role in
both disease processes. It has been
suggested that there is a link between
periodontitis and AD. Research has shown

that intraventricular injection of
streptozotocin (STZ), causes damage to
cognitive functions and induces

experimental Alzheimer's disease.
Therefore, STZ is used as an experimental
model of Alzheimer's disease in animal
studies. There is a tendency to increase the
risk of dementia in patients with
periodontitis, but vice versa, the role of
Alzheimer's disease on periodontal disease
is still unclear. In this study the effect of
experimental ~ Alzheimer's disease on
periodontal inflammatory cells, collagen
fibers and neovascularisation in male rats
was invesitigated.

Methods:16 adult male Wistar rats (230-
250 grams) were kept in the animal room
under standard conditions, and were

randomly divided into 2 groups; control
(saline) and streptozotocin 3 mg/kg
(bilateral ICV injection, with a volume of
10 ul, in both groups). Saline or
streptozotocin was injected once into each
of the lateral ventricles after stereotaxic
surgery according to Bregma: AP= -0.5,
ML= £1.2, DV= -3.2. After 4 weeks, two
groups were first tested with the Morris
water maze (MWM, and then killed under
deep anesthesia with ketamine and xylazine
(100 and 10 mg/kg) and the papilla around
the two central incisors was removed. After
fixation and paraffin embedding, serial 5-
micron sections of the samples were
prepared on a microtome.  After
haematoxylin & eosin staining, the number
of inflammatory cells  (neutrophils,
eosinophils), the amount of angiogenesis,
and with toluidine blue staining, mast cells
and fibroblasts were counted using a
microscope (400x). Data were evaluated
using SPSS 21 software and independent t-
test. p>0.05 was considered as significant.
Results: Data showed that Alzheimer's
disease increases periodontal inflammatory
cells, collagen fibers and new vessels in rat
gums.

1. Water maze studies: Escape latency and
platform arrival times are calculated as an
index of spatial learning. Our results
showed that the streptozotocin-induced rat
traveled a greater distance in the water
maze during the 4 days of the training
period and was significantly slower in
reaching the platform compared to the
control (p<0.05, p<0.01 respectively).

Also in the probe test, the STZ group had
significantly less time and number of target
quadrant crossings than the control group
(p<0.05, p<0.01 respectively).

2. Histomorphological studies: The mean
PMN cell count was 4.37+0.28 in the
control and 14.25+0.88 in STZ group (The
significant difference between 2 groups was
p<0.00). The mean number of eosinophils
in the control group was 3.25+£0.64 and in


http://dx.doi.org/10.61186/jarums.23.2.170
https://dorl.net/dor/20.1001.1.22287280.1402.23.2.1.5
https://ejournals.arums.ac.ir/jarums/article-1-2270-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-12-03 ]

[ DOR: 20.1001.1.22287280.1402.23.2.1.5 ]

[ DOI: 10.61186/jarums.23.2.170 ]

172  Sofiabadi M, et al.

the STZ group was 11.12+1.07 (p<0.00).
The number of mast cells in the control
group was 2.62+0.32 compared to 5.65+0.5
in the STZ group (p<0.00). Also, the
number of fibroblasts and collagen density
in the control group were 19.87+1.24 and
1.74+0.7 respectively and in the STZ group
40.62+1.84 and 2.75+0.46 respectively
(p<0.00). The number of new vessels in the
control group 1.75+0.88 and in the STZ
group 4.37£0.91 was significant (p<0.014).
Based on our results, the inflammatory
indicators of the gingiva (the number of
PMNs, eosinophils and mast cells)
increased significantly in the STZ group.
Similar to our findings, blood samples for
systemic inflammatory markers were taken
from 60 participants with mild to moderate
Alzheimer's disease in a six-month cohort
study. During a six-month follow-up
period, the presence of periodontitis was
confirmed about cognitive status. In
humans, the risk of periodontitis is
increased in Alzheimer's disease. This is
due to the reduced ability to maintain oral
hygiene. An increase in systemic pro-
inflammatory status is also associated with
high levels of antibodies following the
proliferation of periodontal bacteria.
Inflammation is present in both diseases.

Conclusion: In this study, the effect of
experimental ~ Alzheimer's disease on

inflammatory gingival disease in male rats
was investigated. The results showed: STZ
injection increased the time to reach the
platform in the water maze test. It also
reduced the time spent in the target
quadrant and the number of times the rat
passed through the target quadrant. These
were all signs and confirmations of
Alzheimer's disease in the rat. Some studies
have reported results similar to ours. For
example, it was observed in diabetic rats
induced by STZ, the time and distance
traveled to the platform increased in
comparison with the control. However, the
exact mechanisms and interrelationships
between periodontitis and AD are not well
understood. It is unclear whether systemic
inflammation precedes dementia or whether
neuroinflammation itself leads to systemic
inflammation, although systemic
inflammatory markers are elevated in some
AD patients. As these studies show, there is
a direct and reciprocal relationship between
cognitive  decline and periodontitis.
Therefore, treatment of periodontitis may
be a possible therapeutic option for AD and
vice versa. The risk of dementia and vice
versa appears to be reduced by early
diagnosis and prevention of periodontitis.
Therefore, serious efforts to prevent and
treat AD and to improve physical hygiene
in AD patients are recommended.
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