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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: Vitamin D deficiency may be associated with 

increased risk of chronic periodontitis.
Aims: To clarify the relationship between vitamin D deficiency 

and Chronic periodontitis and to evaluate the effect of vitamin D 
on periodontal index. Material and Method: The investigation 
was carried out on 45 participants of ages within the range of 
(30-45 years) who were attending the private dental clinics. 
Diagnosis of chronic periodontitis was established depending 
on dental history, clinical examinations (periodontal indices). 
All participants were examined by the same dentist. They 
were classified into three groups: Group 1 (control negative): 
(15) participants with normal serum vitamin D3 level and with 
pocket depth ≤3 mm, good oral health and normal periodontal 
tissues and no previous history of periodontal diseases. Group 
2 (control positive): (15) participants with normal serum 
vitamin D3 level and periodontitis with pocket depth ≥5 mm, 
they received placebo medication orally, Group3(treatment): 
(15) participants with vitamin D3 deficiency (below 30 IU), 
and periodontitis with pocket depth ≥5 mm, they received oral 
Vitamin D3 fast acting liquid soft gel capsule 2000 IU /day for 3 
months. Serum Vitamin D level was measured before and after 
the study, 3 blood samples were taken from each participant at 
0,45,90 days, for research examinations. The criteria of patients’ 
selection include apparently looked healthy individuals, non-
pregnant or lactating females. Vitamin D deficiency group 
(below 30 IU), there was no history of vitamin D allergy and 
did not take any medication or supplements or herbals for the 
last 1month, non-smoking, and non-alcoholic. Deep scaling 
and root planning were done for every participant in all groups 
(except control negative) to reach the base line for periodontal 
index. A written instruction was supplied to each patient about 
standard oral hygiene home care. After one week, the periodontal 
indices and radiographical examination was measured for all 
participants with blood collection and after 45,90 days. Vitamin 
D level measured before and after research steps.

Result: there was significant reduction in periodontal indices 
in 45, 90 days of the study which mean good response to the 
treatment and improvement in pocket depth.

Conclusion: Vitamin D3 supplement can be a good adjuvant 
in chronic periodontitis.

Key words. Vitamin D deficiency, chronic periodontitis, 
pocket depth.
Introduction.

Vitamins, such as vitamins A, C, D, E, and K, along with the B 
vitamins, are essential organic compounds that play a crucial role 
in maintaining normal metabolism [1]. Among these, vitamin 
D has garnered significant attention due to its diverse activities 

in both skeletal and extra-skeletal systems [1]. Preclinical 
and observational data have highlighted the importance of 
the vitamin D endocrine system in various physiological 
processes. Notably, severe vitamin D deficiency, indicated by 
a serum 25-hydroxyvitamin D (25OHD) concentration below 
30 nmol/l, should be corrected [2]. Additionally, guidelines 
suggest that optimal bone health in older adults can be achieved 
with serum 25OHD concentrations above 50 nmol/l. Vitamin 
D can be obtained from various sources, including the diet, 
supplements, and exposure to sunlight, which triggers the 
conversion of the cholesterol precursor 7-dehydrocholesterol 
into vitamin D. While vitamin D is well-known for its role in 
calcium homeostasis and bone health, it also plays a significant 
role in immune regulation and possesses anti-inflammatory 
effects [3]. Periodontitis, a complex poly-microbial disease, 
arises from an imbalanced interaction between oral microbes 
and the individual's inflammatory response. It is one of the 
most common chronic diseases worldwide and affects the 
quality of life for those affected [4]. Although periodontitis is 
typically observed in adults, it can also occur in children and 
adolescents. The severity and extent of the disease determine 
the definition of a case, considering factors such as the number 
of affected teeth, depth of pocket, loss of clinical attachment, 
and alveolar bone loss [5]. Research has shown a connection 
between lower vitamin D levels and increased periodontal 
destruction, as well as more severe stages of periodontitis 
[6]. Studies have revealed that serum vitamin D3 levels 
decrease with higher disease severity, distribution, and risk of 
progression [7]. Conversely, higher serum 25(OH)D levels have 
been associated with improved bone formation [8]. Vitamin 
D's critical role in calcium and bone metabolism, immune 
regulation, and anti-inflammatory effects contribute to these 
findings [9]. Additionally, supplementation with vitamin D 
has shown promising results in the nonsurgical treatment of 
periodontitis [10]. Based on the aforementioned information, 
the aim of this research is to evaluate the effect of vitamin D3 on 
the periodontal index of patients with chronic periodontitis and 
determine the extent of improvement correlated with vitamin D 
serum levels [11,12]. This study seeks to further understand the 
potential benefits of vitamin D supplementation in managing 
periodontal disease and its impact on patients' oral health.
Materials and Methods.

This study was agreed by the scientific committee/department 
of Dental Basic Science/College, of Dentistry/University of 
Mosul, and Ethical Committee (UoM.Dent.23/10).

The samples were obtained from forty fife patients, their ages 
ranged between (30-45 years), recruited from the private dental 
clinics in Mosul city. They were classified into three groups: 
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Group 1 (control negative): (15) participants with normal serum 
vitamin D3 level and with ≤3 mm, good oral health and normal 
periodontal tissues and no previous history of periodontal 
diseases. Group 2 (control positive): (15) participants with 
normal serum vitamin D3 level and periodontitis with 
pocket depth ≥5 mm, they received placebo medication 
orally, Group3(treatment): (15) participants with vitamin D3 
deficiency (below 30 IU), and periodontitis with pocket depth 
≥5 mm, they received oral Vitamin D3 fast acting liquid soft 
gel capsule 2000 IU /day (Poland) for 3 months. The criteria 
of patients’ selection included: They were healthy individuals, 
non-pregnant or lactating females. Vitamin D deficiency (below 
30 IU), there was no history of vitamin D allergy and did not 
take any medication or supplements or herbals for the last 
1month, non-smoking, and non-alcoholic. 

In this study, the researchers aimed to assess the periodontal 
health of the volunteers by conducting scaling and polishing 
procedures to establish a baseline for the periodontal index, 
also referred to as the Ramfjord Index. The periodontal index 
evaluates six specific teeth in each participant: the upper left 
central, first premolar, and right first molar, as well as the lower 
right central, first premolar, and left first molar. To measure the 
periodontal index, a '0' probe with William's markings at 1, 2, 
3, 5, 7, 8, 9, and 10mm was used. Each sextant (one-sixth of the 
mouth) was categorized based on specific scores. A score of 0 
indicated a healthy state, while a score of 1 indicated mild to 
moderate gingivitis that did not extend around the entire tooth. 
Scores of 2 represented mild to moderate gingivitis extending 
all around the tooth, while scores of 3 indicated severe gingivitis 
characterized by marked redness, bleeding tendency, and 
ulceration. Scores of 4 indicated a probing depth of less than 
3mm, while scores of 5 represented a pocket depth ranging 
from 3 to 6mm. Lastly, scores of 6 indicated a pocket depth 
exceeding 6mm. All participants received written instructions 
regarding standard oral hygiene home care, and after one week, 
the researchers measured the periodontal indices for each 
individual to assess any changes in their periodontal health. 
This study aimed to evaluate the effectiveness of scaling and 
polishing procedures and the impact of oral hygiene home care 
on periodontal health.

Serum Vitamin D level is measured before and after the study) 
ELISA KIT, Germany),3 blood samples(5cc) were taken from 
each participants at 0,45,90 days, for research examinations. 

Statistical Analysis was carried out by Microsoft Excel-2010. 
Duncan test, One-way Analysis of Variance test (ANOVA-test), 
Dunnett Test, Independent Kruskal-Wallis H test.
Results.

In this study, significant differences were observed between 
all study groups throughout the study period. The researchers 
found that there was a notable reduction in the periodontal index 
during the first, second, and third visits of the study, indicating 
a positive response to the treatment and an improvement in 
periodontitis. Interestingly, there was a discrepancy in the 
measurements of the periodontal disease index among the 
three groups, which aligned with the required criteria for each 
group at the first visit. After 45 days of vitamin D3 intake in 
the treatment group, a significant reduction in the periodontal 
disease index was noticed, while only a very slight change 

was observed in the control (positive and negative) groups. 
Furthermore, after 90 days of vitamin D3 intake in the treatment 
group, a highly significant reduction in the periodontal disease 
index was observed, contrasting with minimal changes in the 
periodontal disease index in the control positive group and a 
slight increase in the periodontal disease index in the control 
negative group. These findings suggest that vitamin D3 intake 
may have a positive impact on periodontal health, leading to a 
reduction in periodontal disease index (Figure 1).

Figure 1. Periodental disease index at baseline (day 0), after 45 days 

of therapy, and after 90 days of therapy.

The study conducted on Vitamin D serum levels revealed 
a highly significant difference between the means of the 
treatment group and the control (positive, negative) group 
at both the beginning and the end of the study. This disparity 
was observed in accordance with the required criteria for each 
group's Vitamin D serum level at the study's onset. Notably, 
at the end of the study, there was a substantial increase in the 
means of the treatment group's Vitamin D serum level, while the 
control (positive) group showed minimal change and the control 
(negative) group experienced a slight decline. Moreover, when 
comparing the effect of Vitamin D3 treatment on the vitamin 
D serum level throughout the study period, there was a highly 
significant difference in the means of the vitamin D serum level 
at the end of the study within the treatment group. Conversely, 
no significant difference in the vitamin D serum level was 
observed in the control group (positive, negative) during the 
study. These findings highlight the potential positive impact 
of Vitamin D3 treatment on serum levels and emphasize the 
importance of further exploration in this area of study (Table 1).

Table 1. The serum vitamin D levels are at baseline (day 0), and after 
90 days of therapy.
Vitamin D Serum Level Baseline at the End of the Study
Treatment group 15.22±1.7 43.912±1.5
Control positive group 23.459±1.2 22.802±1.2
Control negative 37.073±1.7 34.105±1.4
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Discussion.
Periodontitis is a chronic infectious disease that affects 

the periodontal support tissues, leading to inflammation and 
the progressive destruction of these tissues. This condition 
is primarily caused by microorganisms present in dental 
plaque. The development and progression of periodontitis 
involve a complex interplay between the microbial challenge 
and the host's immune response. It is widely recognized that 
connective tissue destruction and alveolar bone resorption are 
primarily mediated by the host's inflammatory response, which 
involves the release of pro-inflammatory cytokines and other 
inflammatory mediators by local tissues and immune cells. 
These immune reactions are triggered as a response to the 
presence of bacterial pathogens in the oral cavity. Therefore, 
both environmental and genetic factors that influence the 
host's immune response against periodontal pathogens can 
have a significant impact on the severity and progression of 
periodontal disease. Understanding these factors and their role 
in periodontitis can help in developing effective strategies for 
prevention, diagnosis, and treatment of this chronic oral health 
condition [13].

The current study observed significant differences between 
the treatment and control groups, both positive and negative, 
throughout the duration of the study. These differences were 
particularly evident in the reductions of the periodontal index at 
45 and 90 days, indicating a positive response to the treatment 
and an overall improvement in the health of the periodontal 
tissues. This can be attributed to the important role that 
Vitamin D plays in various physiological processes. Vitamin 
D is known to be a key factor in the regulation of calcium-
phosphate homeostasis, bone mineralization, bone turnover, 
and immune regulation. Additionally, it possesses profound 
anti-inflammatory effects. Furthermore, vitamins, including 
Vitamin D, are essential organic compounds that act as catalysts 
for metabolic reactions in the body. Vitamin D's protective role 
against a wide range of chronic diseases is well-documented. It 
has been found to have a beneficial impact on conditions such as 
type I diabetes, multiple sclerosis, rheumatoid arthritis, various 
cancers, heart disease, and infectious diseases. Overall, these 
findings highlight the significant positive effects of Vitamin D 
on periodontal health and its potential role in preventing and 
managing various chronic diseases.

A deficiency in vitamin D can have detrimental effects on 
the skeletal system. One of the main consequences of a lack 
of vitamin D is accelerated bone turnover, which refers to the 
increased rate at which old bone tissue is broken down and new 
bone tissue is formed. This imbalance in bone remodeling can 
lead to a reduction in bone density, making the bones weaker 
and more prone to fractures. In fact, individuals with low levels 
of vitamin D are at an increased risk of experiencing bone 
resorption, a process where bone tissue is broken down and 
absorbed by the body. This can further contribute to a decrease 
in bone mass and an increased susceptibility to fractures 
[14,15]. Vitamin D plays a crucial role in maintaining the health 
of the skeletal system. It is synthesized by human skin cells 
upon exposure to sunlight and can also be obtained through 

dietary sources such as fatty fish, fortified dairy products, and 
supplements. Aside from its role in bone health, vitamin D has 
been found to possess various other beneficial effects. It acts 
as a hormone with immunomodulatory properties, meaning it 
helps regulate the immune system's response. It also exhibits 
anti-inflammatory and anti-proliferative effects, which can aid 
in the prevention and management of certain diseases. The 
association between vitamin D deficiency and periodontal 
disease has been extensively studied. Periodontal disease 
is a chronic inflammatory condition that affects the tissues 
surrounding the teeth, including the gums, periodontal ligament, 
and jawbone. Research has shown that a lack of vitamin D can 
contribute to decreased bone mineral density and osteoporosis, 
both of which are risk factors for the progression of periodontal 
diseases. Vitamin D deficiency can also lead to the resorption 
of the jawbone, further exacerbating the damage caused by 
periodontal disease. Moreover, vitamin D is essential for bone 
metabolism and the prevention of tooth loss. It has been found 
to increase the antibacterial defence of gingival epithelial 
cells, which are the cells that line the gums. This enhanced 
immune response can help protect against bacterial infections 
that can lead to gum disease. Additionally, vitamin D has been 
shown to reduce gingival inflammation, which is a hallmark 
of periodontal disease. By reducing inflammation, it can help 
alleviate symptoms and slow down the progression of the 
disease. Furthermore, vitamin D has been found to accelerate 
postoperative wound healing after periodontal surgery. This is 
particularly important in the field of periodontology, as surgical 
interventions are often required to treat advanced cases of 
periodontal disease. By promoting faster and more efficient 
healing, vitamin D can aid in the recovery process and improve 
treatment outcomes [16,17].

Human periodontal ligament cells (PDL cells) can act 
as local immune cells in the periodontal tissues. They 
produce pro-inflammatory cytokines in response to bacterial 
lipopolysaccharides and other stimuli like mechanical stress. 
Stimulation with lipopolysaccharides increases cytokine 
production through toll-like receptors and NF-κB signaling. 
Vitamin D and the antimicrobial peptide LL-37 can counteract 
lipopolysaccharide-induced cytokine production. Secretory 
leukocyte protease inhibitor, produced by PDL cells, negatively 
regulates cytokine production. Understanding the regulation 
of cytokine production by PDL cells can provide insights into 
their role in oral innate immunity and their significance in 
periodontitis. Vitamin D3 supplementation may be beneficial in 
treating chronic periodontitis [18].

Periodontal disease is caused by anaerobic bacteria, which 
trigger an immune response involving pro-inflammatory 
mediators like cytokines, growth factors, and matrix 
metalloproteinases (MMPs). MMPs are enzymes that degrade 
various components of the extracellular matrix. They play 
a significant role in the destructive processes of periodontal 
disease and can be targeted for treatment. Vitamin D is important 
for bone metabolism, which is relevant in periodontal surgery 
for bone regeneration. Adequate vitamin D levels are necessary 
in these cases [19-24].
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Vitamin D3 has a significant impact on periodontal health and 
periodontitis. It stimulates various cells and immune responses 
to produce antimicrobial peptides, which combat bacteria 
and aid in wound healing. Additionally, it suppresses certain 
immune functions and cytokine secretion, which are involved 
in the progression of periodontal disease. Vitamin D3 deficiency 
may negatively affect the progression and treatment outcomes 
of periodontitis [25-27].

Higher serum 25(OH)D levels have been found to be 
associated with improved bone formation and a reduced rate of 
inflammation, as supported by studies [3,9]. It is recommended 
to take a safe and effective anti-inflammatory dose of 500–2000 
IU of vitamin D. Notably, when a higher dose of 2000 IU is used, 
results are observed earlier. The status of periodontal tissues can 
be evaluated based on various criteria, including periodontal 
pocket depth, clinical attachment level, clinical attachment 
loss, attachment gain, alveolar bone loss, bone defects in the 
oral cavity, or other selected criteria. It has been observed that 
individuals with a deficiency of vitamin D experience more 
severe destruction of periodontal tissues and greater periodontal 
attachment loss compared to those with high levels of vitamin 
D [28,29]. Moreover, patients with chronic periodontitis and 
poor condition of periodontal tissues tend to have lower levels 
of vitamin D [30].
Conclusion.

Vitamin D3 supplements have been gaining attention in 
recent years for their potential role in the treatment of chronic 
periodontitis, a common form of gum disease. Periodontitis 
is characterized by inflammation and infection of the gums 
and supporting structures of the teeth, leading to tooth loss 
if left untreated. Research has shown that vitamin D3, also 
known as cholecalciferol, plays a crucial role in maintaining 
oral health by regulating immune responses and promoting 
proper mineralization of the teeth and bones. Studies have 
demonstrated that individuals with chronic periodontitis often 
have lower levels of vitamin D3 in their blood compared to 
healthy individuals. This deficiency may impair the body's 
ability to fight off infections and promote healing in the oral 
cavity. By supplementing with vitamin D3, it is possible to 
raise the levels of this essential nutrient in the body, which in 
turn can enhance the immune response and support the healing 
process in periodontal tissues. Additionally, vitamin D3 has 
been shown to have anti-inflammatory properties, which may 
help reduce the inflammation associated with periodontitis and 
alleviate symptoms such as bleeding gums and gum recession. 
Furthermore, vitamin D3 may also promote the production of 
antimicrobial peptides, which can help combat the bacteria that 
contribute to the development and progression of periodontal 
disease. While further research is needed to fully understand the 
potential benefits of vitamin D3 supplementation in the treatment 
of chronic periodontitis, the existing evidence suggests that it 
could be a valuable adjunctive therapy in periodontal treatment. 
Incorporating vitamin D3 supplements into periodontal therapy 
may provide a beneficial approach to improving oral health 
outcomes for individuals with chronic periodontitis.
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