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ABSTRACT

Gingivitis is the inflammation of gingiva and a milder form of periodontal disease. Sudies have shown that Vitamin
D supplementation may reduce susceptibility to gingival inflammation through its anti-inflammatory effect by
inhibiting antigen induced T cell proliferation and cytokine production. The aim of the study is to clinically eval uate
the effect of vitamin D supplementation on the outcomes of non- surgical periodontal therapy in post-menopausal
women with gingivitis. Total of 20 post-menopausal women visiting the department of Periodontology, D.A.P.M.RV
Dental College, were included in the study, with gingivitis (Gl score >1). Out of which 10 were on vitamin D
supplements (>400 IU/day) since one year and 10 subjects were not on any vitamin D supplements. Gingival,
plaque and bleeding indices were recorded at basdline, 1, 2 and 3 months interval post scaling. On statistical
analysis, there was significant improvement in all the three clinical parameters within the groups at different

intervals (P<0.05) but however the difference in improvement (P>0.05) was not statistically significant between the
groups.
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INTRODUCTION

Vitamin D plays a role in several physiological pesses, including bone and calcium metabolismuleelgrowth
and differentiation, immunity and cardiovasculandtion.[1] In tradition, vitamin D has been asstmibwith bone
health and it is well-understood that vitamin Didiehcy leads to rickets in children and osteonialasteoporosis
in adults.[2] However, it is now known that adeguaitamin D is important for optimal functioning wfany organs
and tissues throughout the body. [3] Vitamin D dieficy or insufficiency is prevalent in practicaflyery segment
of the population, including children and adultgpessally in post-menopausal women. [4]This worldievi
pandemic remains generally unrecognized and uetie@eveloping data indicate that vitamin D deficig in
addition to playing a significant role in the geisesf coronary risk factors also pre-disposes tpenension,
diabetes, the metabolic syndrome, left ventricligipertrophy, congestive heart failure, and chrovescular
inflammation. Vitamin D is classified as a secasitgtin which one of the rings has been broken hrauiolet B
(UVB) sunlight and the main source of vitamin Dl novo synthesis in the skimlthough vitamin D is consumed
in food, dietary intake alone is often insufficiestipplying only 20% of the body's requirements.
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The potential for extra skeletal effects of vitanbnarose with the discovery of thevitamin D recefp{®R) on
tissues with no involvement in calcium homeostéisés skin, placenta, pancreas, prostate and ccdmcer cells,
and activated T and B cells). [5]In recent yedts, discovery of the VDR in the cells of the immwsystem and the
fact that several of these cells produce the vitaBihormone suggested that it could have immunaleggry
properties. [6]

Antigen- presenting cells, including macrophaged dendritic cells, express the vitamin D activatergyme la-
hydroxylase (also known as CYP27B1). Thus, thedls can convert precursor 25(0OH)D3, the major dating
form of vitamin D, to active 1,25-(OH)2D3. In thigay these cells can induce responses in cells tgirg their
VDR and promoting transcriptional regulation. Taigocrine mechanism is essential to two key featafémmune
function, namely innate antibacterial activity gmesentation of antigen to cells of the adaptivenime response,
such as activated T lymphocytes. [7]

Periodontal disease is an inflammatory conditidrgracterized by alveolar bone loss induced by tret immune
response to bacterial attack. As vitamin D deficiers associated with some inflammatory diseasesphays a
significant role in bone homeostasis and immunitiamin D deficiency could negatively affect theripdontium
and increase tooth loss. [8]

Menopause, which means ‘without estrogen’, is three tat which cyclic ovarian function or menstruaticeases.
The majority of women experience menopause statyeebe the ages of 47 and 55 years when the praduofi

estrogen decreases.[9] The mechanisms involveddrrtfluence are not completely understood, big ithought to
be related to the action of estradiol on the cotivetissue.[10]The menopause triggers a wide rarigdnanges in
women'’s body, including oral cavity Absence of aaarsex steroids has been associated with worsémigiggival

health. [11]Post —menopausal women reported to lreased gingivitis, periodontal disease, toossland dry
mouth.[12] The deficiency in hormones may alter inmologic factors and responses, including antiggmession
and presentation, and cytokine production, as agethe expression of apoptotic factors, and ceittdf 3]

In a study it was concluded that Vitamin D supplatadon may reduce susceptibility to gingival imflanation
through its anti-inflammatory effect by inhibitirgntigen induced T cell proliferation and cytokineghuction,
[14]at the same time, it is unknown whether vitamBirexerts anti-inflammatory effects relevant to laumdisease.
Average vitamin D and calcium intakes in the gehpopulation are below current recommendationsQff # 600

IU and 1,000 to 1,200 mg daily, respectively. [1Bfugh there is a growing consensus that sucly tmigets are
inadequate and higher vitamin D intakes (800 to0Q,0U daily) are now recommended by professional
organizations. [16]The present study aims to diillycevaluate the effect of vitamin D supplememtation the
outcomes of non- surgical periodontal therapy istpoenopausal women with gingivitis.

EXPERIMENTAL SECTION

Materials and methods

A clinical study was conducted with subjects whaeveecruited from D A P M R V Dental College andsiital,
Bangalore, India. Ethical clearance was obtainedHe study and all subjects signed informed condenuments
for participation in the study.

Inclusion criteria

» Total of 20 post-menopausal women between 45 tge@ds were included in the study, with gingivit@l (score
>1).

« Out of which 10 were on vitamin D supplements (>40ftay) since one year and 10 subjects were nargn
vitamin D supplements.

Exclusion criteria

 Patient who has undergone any sort of periodohtabpy within last one year.

* History of any systemic diseases.

« History of diseases or conditions use of medicatiiat might affect periodontal health.

« History of use of medications that might affect e@md mineral metabolism.

» Treatment with oestrogen within the last 6 months.

» Treatment with bisphosphonates in the past 12 nsomtlifetime exposure to bisphosphonates for >8ge
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» Patients who are under antibiotics past last 6 hsont

Clinical assessment

The following clinical parameters were recorde@gqpie index (PI) (Silness.P and Loe H 1964), gidgindex (Gl)
(Loe H and Silness.P 1963), and bleeding on pr¢BiBY (Muhlemann H.R and Son S 1971).All the thiregices
(Gl, PI, and BOP) are measured and recorded atlibas&horough scaling is performed and same dinic
parameters were reassessed in all the 20 subjettnanth, 2 months and 3 months interval. All Yadues at each
time are recorded on appropriate forms during assest.

Statistical analysis

Statistical test used is t- test/Mann-Whitney tdstl Hypothesis: There is no significant differenicethe mean
value between two groups i.e; 3, Alternate Hypothesis: There is a significant difiece in the mean value
between two groups i.e fl..Level of Significanceu=0.05. Decision Criterion: We compare the P-Valutthe
level of significance. If P<0.05, we reject the Inypothesis and accept the alternate hypothesid>0.05, we
accept the null hypothesis.

RESULTSAND DISCUSSION
The results of the study are as follows:

Comparison of Pl within Group 1 between two timeintervals:

Comparison of Pl within Group 1 between two timeigals has been shown in Table 1. The plague isderes at
baseline, 1 month, 2 months and 3 months were#(¥63, 1.43 + 0.50, 1.25 + 0.51,1.03 + 0.41 estipely. The
mean difference in the values between baseline r&ohth, baseline & 2 months and baseline & 3 momtase

0.269, 0.442 and 0.662 respectively. The meanrdififee in the values between 1 month & 2 monthspftmé& 3

months and 2 months & 3 months were 0.173, 0.3930a220 respectively. The difference in mean Pl fwsasd to

be statistically significant between all the timéervals.

Comparison of Gl within Group 1 between two timeintervals: Paired t-test)

Comparison of Gl within Group 1 between two tim&einals has been shown in Table 2. The gingivatinstores
at baseline, 1 month, 2 months and 3 months w&24.0.66, 1.58 + 0.55, 1.49 + 0.47,1.36 * 0.4§extively.
The mean difference in the values between basé&lihenonth, baseline & 2 months and baseline & 3iths were
0.145, 0.233and 0.361respectively. The mean diffexeén the values between 1 month & 2 months, 1tim&n3

months and 2 months & 3 months were 0.088, 0.216at#Brespectively. The difference in mean Gl vam#l to
be statistically significant between all the timé&ervals except between baseline and 1 month.

Comparison of SBI within Group 1 between two timeintervals: (Wilcoxon Signed Ranks test)

Comparison of SBI within Group 1 between two tindervals has been shown in Table 3. The gingivdéxn
scores at baseline, 1 month, 2 months and 3 moméne 1.50 + 1.08, 1.30 £ 0.95, 1.30 + 0.48, 0.50.53
respectively. The mean difference in the values/beh baseline & 1 month, baseline & 2 months arsetlbze & 3
months were 0.200, 0.200 and 1.000 respectivelg.mban difference in the values between 1 monthr8ofiths,
1 month & 3 months and 2 months & 3 months wer@@.0.800 and 0.800 respectively. The differencené@an
SBI was found to be statistically significant bedmebaseline & 3 months (P<0.05), 1 month & 3 moifEhs0.05)
as well as between 2 months & 3 months (P<0.01).

Comparison of Pl within Group 2 between two timeintervals: (Paired t-test)

Comparison of Pl within Group 2 between two timeigals has been shown in Table 4. The plague isderes at
baseline, 1 month, 2 months and 3 months were# %66, 1.58 + 0.63, 1.46 + 0.62,1.28 + 0.61 estpely. The
mean difference in the values between baseline &ntim baseline & 2 months and baseline & 3 montesew
0.078, 0.197 and 0.379 respectively. The meanrdiffee in the values between 1 month & 2 monthspatmé& 3
months and 2 months & 3 months were 0.119, 0.300at8P respectively. The difference in mean Pl feasd to
be statistically significant between all the timéervals.
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TABLE: 1Comparison of Pl within Group 1 between two timeintervals

Time!nterval Mean | Std Dev | SE of Mean | Mean Difference t P-Value
saceve [ 1701 9951 920 | gxse | 7w coonn
T e e e B L R
e | L0 98T 98 | osr | oz coon
Zwonhs | 1os| ol o1s| 078 | 4es ooov
Swomh [ oc 04 | o | 038 | s ooor
< 3
uonn {12 | o5 |0 om0 | eem oww

*Denotes significant difference

TABLE: 2Comparison of Gl within Group 1 between two timeintervals:

Timelnterval | Mean | Std Dev | SE of Mean | Mean Difference t P-Value

?ahjsg?re 1{;,;2 0%56 0 0.2;21 0.145 2.121| 0.063

Eaﬁﬁﬂ?ﬁs ﬂj 8."?? 8"% 0.233 2.938| 0.017*
Eijgﬂ?ﬁs i;é 8."?8 8;; 0.361 4.346| 0.002*
Zhiont [ Tac |04 | o1 oo | 2021 oorr
é mgms 11'.2?5 %.ig (())'.112 0.216 7.541| <0.001%
Swonhs | rs6| 0461 gie| 0128 | 8083 <ooo

*Denotes significant difference

TABLE: 3 Comparison of SBI within Group 1 between two timeintervals

Time I nterval | Mean | StdDev | SE of Mean | Mean Difference z P-Value

swsene [ A0l a0l 0] o0 | aei ors

cwcene | isol 181950 oxw | ome] o
i Y

Swonth 05| 0sr |01 1000 | 2428 0015

Zvionths | L0 048 | ois| 000 | 0000 1000

Swonhs | 0so| 083 | a17| 080 | 25% oo
. T

Shonh 050 |08 |01 0800 | 2828 0005

*Denotes significant difference

TABLE: 4Comparison of Pl within Group 2 between two timeintervals

Time!nterval Mean | Std Dev | SE of Mean | Mean Difference t P-Value
swcee | issl ossl 92 I oors | az| oo
sacen |1 108 102 | o1 | saw] oo
Sesene | o6l 955102 | oqp | ram] <o
Zhionhs | T 082 | 02| O | 5303 <o00r
Svonths | i25] osi| om | 03 | 813 <oooy
Svonthe | T26] 0l ore| 0182 | 7634 <oooy

*Denotes significant difference
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TABLE: 5Comparison of Gl within Group 2 between two timeintervals

Timelnterval | Mean | Std Dev | SE of Mean | Mean Difference t P-Value
fiﬁﬁ'n'?.f 11 '5(,395 8_ '675? 8 2212 0.063 3.427| 0.008*
Eaﬁﬁ'n'?.f 1{;25 0%57 0 0.2&22 0.119 3.476| 0.007*
Eiﬁﬁﬂ?ﬁs i_’f}r’ 8;;2 8_‘§f 0.185 4519 0.001*
% mﬁﬂiﬂs 11293 %'gi %‘_22%) 0.056 2.783| 0.021*
é mﬁﬂiﬂ 11 ;15-,9 0?6?8 02'32 L 0.122 4.833 0.001*
< z (4
§ mgﬂiﬂs 11'_5;7 0'(?. 6 0.3(21 0.066 4.468| 0.002*

*Denotes significant difference

TABLE: 6Comparison of SBI within Group 2 between two timeintervals

Time I nterval | Mean | StdDev | SE of Mean | Mean Difference Y4 P-Value
?alxjgg?re 125()0 o.lfg : o.gé34 0.300 -1.342| 0180
?aﬁﬁﬁ?ﬁs 3_‘38 §§§ 8.’33 0.600 -1.730,  0.084
gﬁﬁﬁ?ﬁs 3_‘28 3;2? g.f;l 1.000 -2.332|  0.020*
C [
Shionts | 0o |05 | oic 0300 | 1342 0380
Swonths | 0s0] oks | orr| 070 | 233 oo
Swonhs [ 0s0| 0sa | air| 040 | 2000 oot

*Denotes significant difference

TABLE: 7Comparison of Pl between the two groups

Timelnterval | Group | Mean | Std Dev | SE of Mean | Mean Difference t P-Value
Baseline g:gb’g '2 11'.2% %‘%36 %"222 0.040 0.138| 0.892
1 Month g:g;’g'z 11'.238 %"56% %"12% -0.151 -0.596|  0.558
2 Months g:g;’g: iiz 8:2; 8:; -0.205 -0.808|  0.430
3 Months grrf,’ﬂf,”z 11'2‘; %‘éll %’i‘:; -0.243 -1.040|  0.312

TABLE: 8 Comparison of Gl between the two groups

Timelnterval | Group | Mean | Std Dev | SE of Mean | Mean Difference t P-Value
Baseline grrgl‘jg ; 11763 %_‘;% %’_g 0.070 0.231| 0.820
1 Month g:gﬂglz 11"552 %‘_5658 %‘_;71 -0.012 -0.043|  0.966
2 Months grrglljglz 11"293 %.?5 %';50 -0.044 -0.174|  0.864
3 Months grrgl‘jg' if./s O?é‘ég 02'116 -0.106 -0.409|  0.688

Comparison of Gl within Group 2 between two timeintervals:

Comparison of Gl within Group 2 between two tim&einals has been shown in Table 5. The gingivainstores
at baseline, 1 month, 2 months and 3 months wé&=®#0.70, 1.59 +0.68, 1.53 + 0.65, 1.47 + 0ré&pectively.
The mean difference in between the values betweaseline & 1 month, baseline & 2 months and baseire
months were 0.063, 0.119and 0.185 respectively.m&an difference in the values between 1 monthrdopths, 1
month & 3 months and 2 months & 3 months were Q.05822 and 0.066 respectively. The difference @eamGl
was found to be statistically significant betwed#rihee time intervals.
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TABLE: 9 Comparison of SBI between the two groups

Timelnterval | Group | Mean | StdDev | SE of Mean | Mean Difference Y4 P-Value
. Group | 1.50 1.08 0.34
Baseline Group 2 150 1.08 0.34 0.000 1.000 1.000
Group | 1.30 0.95 0.30
1 Month Group 7 1 0.7 0.2F 0.100 0.872 0.912
Group | 1.30 0.48 0.15
2 Months Group 2 0.90 032 0.10 0.400 0.045 0.165
Group | 0.50 0.53 0.17
3 Months Group 2 050 053 017 0.000 1.000 1.000
GRAPH: 1
Mean Pl in thetwo groups at different timeintervals
2.50
n
W 2.00
P
4 1.50
9(1 B Group 1
7 1.00 B Group 2
Z
w 0.50
=
0.00
Baseline 1 Month 2 Months 3 Months
GRAPH: 2
Mean Gl in thetwo groupsat different timeintervals
2.50
E 2.00
u 2.
P
§| 1.50
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% roup
= 1.00 B 2
O] Group
Z
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=
0.00
Baseline 1 Month 2 Months 3 Months

Comparison of SBI within Group 2 between two timeintervals:

Comparison of SBI within Group 2 between two timéeivals has been shown in Table 6. The gingivdéxn
scores at baseline, 1 month, 2 months and 3 mam¢e 1.50 + 1.08, 1.20 + 0.79, 0.90 + 0.32, 0.50.53
respectively. The mean difference in the values/beh baseline & 1 month, baseline & 2 months arsetlbvee & 3
months were 0.300, 0.600 and 1.000 respectivelg.mban difference in the values between 1 monthrn8ofths,
1 month & 3 months and 2 months & 3 months wer@®.8.700 and 0.400 respectively. The differenceé@an
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SBI was found to be statistically significant beéme all the time intervals except baseline and dntim &1
monthand months & 3 months (P<0.05).

GRAPH: 3

Mean SBI in thetwo groupsat different timeintervals
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w
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Comparison of Pl between the two groups: (t-test)

Comparison of Pl scores between two groups betwdtarent time intervals has been shown in Tabl&igph 1.
In Group | the scores were 1.70+ 0.63 at baselid3+ 0.50 at 1 month, 1.25 +0.51 at 2 months, A @31 at 3
months and in Group Il the scores were 1.66+ Ot@fseline, 1.58+ 0.63 at 1 month, 1.46+0.62 abatis, 1.28+
0.61 at 3 months. The mean difference in the vahetween two groups at baseline, 1 month, 2 maathsthree
months were 0.040, -0.151, -0.205, -0.243 respelgtiNo significant difference was observed betwéen two
groups at any of the time intervals with respeahtan Pl (P>0.05).

Comparison of Gl between the two groups: (t-test)

Comparison of Gl scores between two groups betwldéarent time intervals has been shown in Tabl&g&ph 2.
In Group | the scores were 1.72+ 0.66 at baselirg8 + 0.55 at 1 month, 1.49 + 0.47 at 2 month364.0.49 at 3
months and in Group Il the scores were 1.65

+ 0.70 at baseline, 1.59+ 0.68 at 1 month, 1.478@62 months, 1.53+ 0.65 at 3 months. The medardiice in
the values between two groups at baseline, 1 méthonths and three months were 0.070, -0.01P440.-
0.106respectively. No significant difference is eh®d between the two groups at any of the timerwals with
respect to mean Gl (P>0.05).

Comparison of SBI between the two groups: (M ann-Whitney test)

Comparison of SBI scores between two groups betwldtarent time intervals has been shown in Tahl&&ph 3.
In Group | the scores were 1.50+ 1.08 at baselir)+ 0.95 at 1 month, 1.30 + 0.48 at 2 months)H®.53 at 3
months and in Group Il the scores were 1.50+ 1tQfhseline, 1.20 £ 0.79 at 1 month, 0.90+0.32 m2ths, 0.50+
0.53 at 3 months. The mean difference in the vahgtween two groups at baseline, 1 month, 2 macatiisthree
months were 0.000, 0.100, 0.400, and 0.000resmdgtiWo significant difference is observed betwdba two
groups at any of the time intervals with respeehtan SBI (P>0.05).

Gingivitis is the inflammation of gingiva and a delr form of periodontal disease. Studies have shbamnVitamin
D supplementation may reduce susceptibility to alginflammation through its anti-inflammatory et by
inhibiting antigen induced T cell proliferation awgitokine production.[14] Vitamin D plays an impamt role in
calcium homeostasis, promoting calcium absorptiothie intestine and stimulating osteoblasts to kenabrmal
bone growth and preservation. The immunomodulatdfgct of vitamin D has been linked to modulatioh o
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bacterial-mediated infections, with low levels dfamin D being associated with an increased risknédctious
diseases. [17]Very few studies have been repooteddluate the anti-inflammatory effects of vitarBiron gingival
status improvement.

In a study conducted by Bashutski et al was shdwh Yitamin D deficiency has negative effects oriquontal
therapy outcomes for up to 1 year. [18]

In a study by Krallbat al it was shown that postenmpausal women have increased gingival inflammatio
periodontal disease, tooth loss and dry mouth. [12]

In an another study by Huber et al he concludet ttf@deficiency in hormones in post-menopausal ®omay
alter immunologic factors and responses, includintigen expression and presentation, and cytokiogugtion, as
well as the expression of apoptotic factors, andl death.[13] Considering all the above mentiorehcepts
proposed by various authors , our study aimed &uete the effects of vitamin D supplementatioroatcomes of
non- surgical periodontal therapy in post-menoplawsanen with gingivitis.

The periodontal parameters assessed in this stedy plaque index (PI), gingival index (Gl) and silée bleeding
index (SBI). Total of 20 subjects between 45 toyé@rs were included in the study, with gingivit@l Gcore >1) as
the Gl is based on two of the characteristic sigihimflammation-swelling (edema) and redness. Adoa to the
Gl, the appearance of induced bleeding constitatesrsening of the early symptoms. [19]The plaquéek and
Gingival Index have been used in several studiegValuation of oral hygiene.[20, 21] Bleedinghe first sign to
appear and it is the determining factor in the $83]

Antimicrobial defense of the gingival epitheliunvetves the recognition of microbes by cell surfeeeeptors such
as TLRs, which leads to the induction of host de¢egenes, such as those encoding defensins, catimslj and
cytokines. [22]lt has been reported that the prtdo®f cathelicidins and defensins against infacin our body is
dependent on sufficient circulating levels of vitarD and 1,25(0OH)2D3.The ability of vitamin D toduce these
anti- microbial agents has shown to strengtherpttysical barrier in the oral cavity may contribstgnificantly to

the improvement of oral health. [22]

In the present study the intra- group comparisoowgldl statistically significant improvement in plegindex,
gingival index and sulcular bleeding index at &k ttime intervals (P value= <0.05).Non- surgicafipdontal
therapy refers to the conventional and conservatiag of removing supra and sub- gingival bactegplaue and
calculus. The goal of this therapy is to estabéisd maintain healthy oral tissues by eliminatingants from the
surface and root of the tooth that promote plagetention. In the present study the effect of vitanD

supplementation on the outcomes of non- surgicabgental therapy in post-menopausal women withgiyiitis

has been evaluated.

In inter group comparison, Group | had a modesttipeseffect on gingival health when compared to@y Il but
the results were not statistically significant @ue= >0.05).The results of the present studyyfa@ioncurrent with
the study done by Thomas et al. Thomas et al cdedlthat increased serum concentrations of vitdninay be
beneficial in regard to gingivitis susceptibilifihis inverse association may be due to the antimihatory effect
of vitamin D. [14]

In a cross-sectional study of 116 subjects, seromcentrations of 25(OH) D were negatively corredatéth serum
concentrations of C-reactive protein. In a subsangil 24 patients from that study, vitamin D suppiatation
significantly reduced serum concentrations of Gztiga protein by 23%.This indicates the inverseoaisgion of
inflammation and serum 25(OH)D levels. [23]

A study by Catherine A Peterson et al showed tleatir8 tumor necrosis factor alpha concentrationsagatively
correlated with serum vitamin D concentrations éalthy women.[24]

In summary, as periodontal disease is associatédtiw adherence and colonization of pathogenitebacat the
gingival epithelium, followed by the inflammatiohat occurs in response to microbial invasion. Rrgea of
colonization with direct antimicrobial activity, agell as an enhancement of the natural innate inemmesponse,
may have a profound effect. Studies have shown\itamin D possess anti- inflammatory, anti- midedband
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immuno-regulatory properties by inhibiting antigérduced T- cell proliferation and cytokine prodocti by
production of cathelicidins and defensins againfgdtion from gingival epithelium respectively. [1#9] Thus, in
the present study the modest positive correlate&twéen Vitamin D and inflammation reduction couddditributed
to the above reasons.

Further studies are required to unravel the exalet of vitamin D supplementation on outcomes of-nsurgical
periodontal therapy in post-menopausal women.

CONCLUSION

Vitamin D deficiency is associated with some inflaatory diseases and plays a significant role inebon
homeostasis and immunity. Post- menopausal womenkaown to have increased gingivitis and other oral
problems due to lack of oestrogen. Hence the ptesedy was conducted to clinically evaluate tHfeafof vitamin

D supplementation on the outcomes of non- surgieeibdontal therapy in post-menopausal women wiitlyigitis.
However the difference between two groups was tadistically significant. Further long term intente®nal studies
are required with larger sample size to arrive éetfnitive conclusion.
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