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Abstract: Pregnancy has been shown to increase susceptibility to gingival inflammation. It is unclear whether
pregnancy gingivitis proceeds to periodontitis .The aim of this study was to determine the severity of periodontal
changes during pregnancy and post partum and to compare the findings with an age matched group of non -
pregnant women .

Methodology: 64 systemically healthy pregnant and non pregnant women were included. Pregnant women were
examined at 12-14, 25-27, 34-38weeks of pregnancy and 4-6 weeks post-partum. Non -pregnant women were
examined four times once per subsequent month. Plaque index, gingival index and community periodontal index
was recorded.

Results: In the pregnant group, bleeding on probing and periodontal pocket depth increased between second
and third trimesters, decreased during post partum period. In the non-pregnant group, BOP and PPD
decreased during the follow-up period. The results of the study showed that increased levels of estrogen and
progesterone during pregnancy could give rise to a florid response to the effects of the oral deposits causing
severe gingivitis. Hence the gingival changes during pregnancy are reversible and pregnancy gingivitis may not
proceed to periodontitis.
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. Introduction

The oral health is an integral part of general health. Physiological conditions such as pregnancy,
puberty, menstrual cycle, menopause and non physiological conditions such as hormonal contraception and
hormonal therapy all influence women’s oral health. Pregnant women have special oral health needs due to
hormonal fluctuations which have a strong influence on the oral cavity. In 1874, Coles first described the
prevalence of gingivitis in the pregnant women. Pure clinical observations suggested that gingiva was in some
way influenced by pregnancy. In addition to generalized gingival changes, pregnancy may also cause a tumor
like growth called “pregnancy tumor” or “epulis gravidarum” which may occur interproximally during the
course of pregnancy and which usually regresses on its own after delivery. [1],[ 2]

Gingival changes usually occur in association with poor oral hygiene and local irritants. Although the
bacterial flora of dental plaque is the main etiological factor in periodontal diseases the hormonal and vascular
changes that accompany pregnancy often exaggerate the inflammatory response to the local irritants[1],[3],[4]
.The gingival changes are often noticeable from the second month of gestation reaching a maximum in the
eighth month. Others claim that the greatest increase in the severity of gingivitis occurs between the first and
second trimesters. The severity of gingival disease is reduced after child birth [4] .There may be residual effect
which may continue and ultimately lead to severe condition and loss of teeth. The periodontal changes such as
pocket formation, increased tooth mobility and loss of attachment may lead to deterioration of oral health and
loss of teeth.

The gingival and periodontal health assessment during the pregnancy has not received sufficient
attention so far. The present study is undertaken to assess the gingival and periodontal tissue changes in
pregnant and non pregnant women. An attempt is made to assess the severity of gingivitis & periodontitis during
three trimesters of pregnancy and during postpartum.

I1.  Materials and Methods
A total of 64 systemically healthy subjects between the age group of 20- 40 years were recruited from
outpatient Department of Periodontology Yenepoya Dental College & Department of Gynecology ,Yenepoya
Medical College Hospital, Mangalore who gave consent to participate in the study.
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The subjects were divided into two groups: The group 1 consisted of 32 preghant women at an early phase of
pregnancy (case) & group 2 consisted on 32 non-pregnant women (control). Ethical clearance for the study was
obtained from the institutional ethical committee of Yenepoya University .Subjects with 101 week of
pregnancy ,patients with mild to moderate periodontitis (pocket depth 4-6mm) and those who had not
undergone any periodontal therapy from last six months were included in the study. Subjects using systemic,
topical antimicrobial, anti-inflammatory therapy within previous 3months, history of systemic disease, smoking
or with severe periodontitis (pocket depth >6mm) were excluded from the study.

Pregnant women were examined at the following intervals: Examination 1. At 12-14weeks,
Examination 2: At 25-27weeks, Examination 3: At 34-38weeks of pregnancy, Examination 4: At 4-6 weeks post
partum. Non pregnant women were examined four times once per subsequent month. Each visit was scheduled
around the same time of subject’s menstrual cycle excluding the menstruation days. Subjects received general
oral hygiene instructions & were instructed not to rinse or brush with any anti microbial compound, such as
chlorhexidine or triclosan. They were also recommended to use regular tooth paste and tooth brush during study
period.

The clinical examination and an interview was carried out .Plaque Index (PI) (Silness P. & Loe H.
1964), Gingival index (GI) (Loe H and Silness P (1963)), Community Periodontal Index (CPI), Loss of
attachment were recorded.

I11.  Statistical Analysis
Friedman test was performed for statistical analysis within the groups. Wilcoxan signed rank test was
done to compare the difference between the follow up visits. Mann-Whitney test was used for comparison
between the groups. p value <0.05 was considered statistically significant.

IV. Results

The present study was conducted at Yenepoya Dental and Medical Hospital, Mangalore among 64
patients to assess the periodontal changes during pregnancy and post-partum. The number of subjects in the
case and control group was 32 each with a mean age of 27.69 years and 26.53 years respectively. Majority of the
subjects in the case group 22 and control group 26 brushed their teeth with tooth brush and tooth paste and
others brushed their teeth with tooth powder and fingers, neem stick and charcoal for cleaning their teeth. Most
of the subjects both in case group 24 and controls 21 cleaned their teeth once daily. The various clinical
parameters were assessed in both the study groups at different time intervals.
IV.1Plaque index scores

In the first trimester, second trimester and third trimester the mean plaque score of the subjects in the
case group were 0.841, 1.203 and 1.496 respectively. In the controls the mean plaque score was 1.541, 1.078
and 0.844 during the first, second and third trimesters respectively. During post partum the mean plaque score of
the subjects in the case group and control group was 0.694 and 0.813 respectively. The Friedman test value for
the case & control group in all the trimesters and post partum was highly significant (Table 1).

Table 1: Distribution of plague index score in case & control group

Plaque Std. Friedman
score Test
Group N Minimum | Maximum | Mean | Deviafion  nedian | Value df n value
Case st 2 5 20 841 wea | 800 | 44295 3 p<0.0001
2nd 32 5 20 1.203 4631 1.060 HS
3rd 32 3 23 1.496 1745 2.000
postpartum 32 3 13 694 2382 700
Control st 32 8 25 1.541 4264 1.500 66.616 3 | p<0.0001
2nd ¥ 5 18 1.078 3190 | 1.000 HS
3rd 32 5 18 844 2170 | 950
4th 32 3 18 813 4014 800

IV.1.1Comparison of mean plaque index score within the case and control groups in various trimesters and
postpartum

In the case group, when the 1st trimester was compared with the 2nd trimester, 3rd trimester & post
partum the Z value was 4.03, 3.34, 2.63 and p values were was also statistically significant. In the control group,
when the 1st month was compared to the 2nd , 3rd & 4th month the Z value was 4.39, 4.56, 4.57 and the p value
<0.0001, <0.001, < 0.0001 respectively which was statistically highly significant.
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In the case group, when the 2nd trimester was compared with the 3rd trimester the Z value was not statistically
significant and when compared to post partum it was statistically highly significant. In the control group, when
the 2nd month was compared with the 3™ and 4th month the Z value were statistically significant (Table 2).

Table 2: Comparison of mean plaque index score within the case and control groups in various trimesters and

postpartum.
Wilcoxon
Signed
Ranks Test
Group Z value p value
Plague Case 1st 2nd 403 | p=0.0001 HS
score 3rd 334 2001 sig
postpartum 2.63 008 | sig
2nd 3rd 2.39 017 | NS
postpartum 479 | p=0.0001 HS
3rd postpartum 438 | p<0.0001 HS
Control 1st 2nd 439 | p=0.0001 HS
3rd 456 | p=0.0001 HS
4" 4 57 | p<0.0001 HS
2nd 3rd 360 | p=0.0001 HS
4th 2.99 003 | sig
3rd 4th 81 421 NS

1V.2 Gingival Index score

The mean gingival index score in the case group was 1.100, 1.834, 2.122 and 1.006 during first
trimester, second trimester, third trimester and post partum respectively. The Friedman test value was
statistically highly significant. The mean gingival index score in the control group was 1.869, 1.319, 1.119 and
1.022 during first trimester, second trimester, third trimester and post partum respectively. The Friedman test
value was 70.447, p value was <0.0001 which is statistically highly significant (Table 3).

Table 3: Distribution of case and control groups as per the gingival index score

Friedman
Std. Test
Group N Minimum | Maximum| Mean | Deviation | Median | Value | d.f |pvalue
gingival  Case st 32 i 20 1.100 M2 1000| 84505|3 |p<0.0001
score nd 32 13 23 1834 2509|2000 HS
3rd Ry, 15 25 2122 1862 | 2100
Pspart” 2| 3 21| 1006| 355 | 1.000
Control 1t 2 10 25 1.869 3364 | 1950 | 7044713 |p<0.0001
ond 3 8 18| 139 B a0 HS
3rd R 5 18] M9 s 1000
Postpurtuthh 32 3 148 1.022 50341 1.000

4.2.1Comparison of mean gingival index score within the case and control groups in various trimester and
postpartum

In the case group, when the 1st trimester was compared to the 2nd, 3rd trimester, the Z value was
statistically highly significant. But when compared to post partum the Z value was statistically not significant. In
case group, when 2nd trimester was compared to the 3rd trimester, the Z value was statistically highly
significant. In case group, when the 3rd trimester was compared with post partum, the Z value is also
statistically highly significant.

In control group, when the 1st month was compared to the 2nd, 3rd, 4th months the Z value was
statistically highly significant. In control group, when 2nd month was compared to the 3rd month, the Z value
was statistically significant. But when the 3rd month was compared to the fourth month the Z value was not
statistically significant (Table 4).
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Table 4: Comparison of mean gingival index score within the case and control groups in various
trimesters and postpartum

Wilcoxon
Signed
Ranks Test
Group Z value p value
Gingival Case 1st 2nd 495 | p<00001 HS
score 3rd 4.88 p=0.0001 HS
Postipartum 2.10 036 NS
2nd 3rd 414 | p=00001 | HS
Postpartum 4 04 =0 0001 HS
“3rd Postpartum 496 | p<0.0001 | HS
Control 15t 2nd 4.79 p=0.0001 HS
3rd 479 p+=0.0001 HS
4th 4 79 p-=0 0001 HS
2nd 3rd 321 | 001 | sig
4th 3.07 | 002 | s19
3rd 4th 1.96 050 NS

1VV.3 Community periodontal index scores

In the case group the CPI score 3 was maximum during 1st trimester, 2nd trimester, 3" trimester and
post partum when compared with CP1score 2 and 4 .The Friedman test value was statistically highly significant
(Table 5).

Table 5: Distribution of community periodontal index scores between various trimesters and postpartum in the
case groups

Period
Group 1st 2nd 3rd Postpartum
Case CPI 2 0 1 0 25
0% 3.1% 0% 78.1%
3 32 31 | 15 7
100.0% 96.9% 46.9% 21.9%
4 0 0 | 17 0
0% 0% 53.1% .0%
Total 32 32 32 32
100.0% 100.0% 100.0% 100.0%

In the control group, the CPI score 1 was 0, 7, 9 and 12 during the 1%, 2", 3™ and 4" month. The CPI
score 2 was 0, 11, 15 and 7 during the 1%, 2" 3™ and 4™ month. The CPI score 3 during first month was 30, 14,
8 and 4 during the 1%, 2", 3" and 4" month. The CPI score 4 during first month was 2, 0, 0 and 0 during the 1%,
2" 3 and 4™ month. The Friedman test with p value <0.0001 was statistically highly significant. (Table 6 )

Table 6: Distribution of community periodontal index scores between various trimesters and postpartum in the
control groups

Period

Group 1st 2nd 3rd 4th
Control CPI o] 7 9 12
0% 21.8% 28.1% 37.5%
(8] 11 15 16
0% 34.4% 46.9% 50.0%
30 14 =3 4
93.8% 43.8% 25.0% 12.5%
2 0 s] (o]
6.3% 0% .0% 0%
Total 32 32 32 32
100.0% 100.0% 100.0% 100.0%

1V.3.1Comparison of community periodontal index scores distribution in the various trimesters and
postpartum between the case and control groups

The CPI score 1 increased during 2nd trimester, 3™ trimester and post partum in both case and control
groups. The CPI score 2 also followed a similar trend. The CPI score 3 was 32 and 30, 31 and 14, 15 and 8 and
7 and 14 in the case and control group during 1st trimester, 2nd trimester, 3" trimester and post partum
respectively. The CPI score 4 was maximum during 2 nd trimester in case group. (Table 7)
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Table 7: Comparison of community periodontal index score distribution in various trimesters and postpartum
between the case and control groups

Period

15t 2nd 3rd Postpartum/dth

Case Control Case | Control Case | Control Case Control

cPl 1 0 0 0 7 0 9 0 12
0% 0% 0% 21.9% 0% 28.1% 0% 37.5%

2 0 0 i i 0 15 25 16
0% 0% 31% 34.4% 0% 46.9% 78.1% 50.0%

3 32 30 3| 14 15 | 8 7 4
1000%|  93.8% 9%.9% | 43.8% 469% | 250% 21.9% 12.5%

4 0 2 0 0 17 0 0 0

0% 6.3% 0% 0% 53.1% 0% 0% 0%

Total 32 a2 32 | 2 2 | 32 32 | 32
100.0%| 100.0%| 1000%| 1000%| 1000% | 100.0%| 100.0%| 100.0%

The Mann-Whitney U Z value for CPI score during 1st trimester between case and control group was
not statistically significant. The CPI score between case & control during 2nd, 3rd trimester & post partum were
4.61, 6.33, 3.12 with p value <0.0001, <0.0001, 0.002 respectively which is statistically highly significant
(Table 8).

Table 8: Significance of community periodontal index scores in between the case and control group

Mann-Whitney U
Z value p value
CPI 1st 143 .154 NS
CPI 2nd 4.61 p<0.0001 HS
CPI 3rd 6.33 p<0.0001 HS
CPI postpartum/4th 312 002 HS

V.  Discussion

A loss of tooth for every pregnancy is a “popular notion” attracting the attention of everyone
concerned. [2]. Abundant literature and studies are available regarding the changes in gingival and periodontal
health during pregnancy. The inflammation, swelling, bleeding gums, bad breath and loose teeth are common
features noticed. Whether these are normal physiological features or conditioned by the presence of soft and
hard deposits or associated with hormonal changes during pregnancy has to be known.

Silness & Loe reported in their cross-sectional study that the plaque index increased from the second
month to the eighth month of pregnancy, which is in confirmatory with our study [5]. In contrast, in an
experimental study by Raber-Durlacher et al, the plaque index appeared to be nearly identical at all phases
during pregnancy & post-partum. Most women in the pregnant group reported that tooth brushing was nearly
impossible, especially in premolar & molar areas because of the pregnancy-related nausea [6]. Taani et al
reported a significant connection between pregnancy-related vomiting & increased gingival inflammation in
their cross-sectional study, & speculated that the main reason for this was impaired capability for proper
brushing [7]. Similar findings were observed in the present study.

There is gradual increase of gingivitis as the pregnancy advances until the parturition. The results of the
present study revealed that more pregnant women exhibited significantly higher levels of gingivitis than the non
pregnant women. There was a progressive increase in the gingival inflammation as the pregnancy advanced.
After parturition gingivitis seems to gradually decrease, such observation has been reported by Loe H, Loe and
Silness [8], Hugoson [9], O’ Neil [10] .However the severity of gingivitis was reduced after parturition and
similar to that in early pregnancy implying incomplete resolution even after child birth .Cohen et al [11] , Ravi
Verma and Peter Sequeira [12], Soori [13], Tilakaratne et al [14] observed that pregnancy did not affect
periodontal changes. They contend that elevated levels of hormones during nine months period was insufficient
to cause significant periodontal breakdown. However, the existence of periodontal inflammation in pregnancy
cannot be totally ruled out.

Samant et al in their cross sectional study found that, in the pregnant group, the increased mean BOP
values (> 30%) during pregnancy were associated with the simultaneous, considerable increase in PPD.
Furthermore, the decrease in mean BOP values (<20%) during post-partum was associated with diminished
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prevalence of periodontal pockets [15]. These results are in agreement with earlier studies by Lang & colleagues
the only difference was that in the present study we did not find any correlation between gingival bleeding &
CAL [16]. Periodontal pocket depths significantly increase during pregnancy & decrease at the end of
pregnancy or after parturition.[8], [17], [15]. Miyazaki H et al found that the percentage of pregnant women
having 4mm or deeper periodontal pockets increased with the month of pregnancy, reached a maximum in the
8th month & recovered to the control level in the 9th month. He concluded that the increase in pocket depth
during pregnancy is caused by enlargement of gingival tissue rather than periodontal destruction [18].

In the present study it is also evident that there is strong correlation of plaque score and gingival score.
It has been fairly well established that gingivitis in pregnancy is due to hormonal changes. Accumulation of
dental plaque in association with gingivitis can be a precipitating factor in the production of pathologic changes.
Further, Arafat [17], Silness and Loe [5], Hartzer et al [19] argued that the gingivitis in pregnancy is due to
decreased antibody activity against the streptococcus mitis antigens. This phenomenon maybe responsible for
enhanced pathogenicity of omnipresent microorganisms. Cohen DW observed that calculus score increased
from 1* trimester to 3 rd trimester [11]. Studies conducted by Arafat et al [17] and Peter Sequeira [12] found
calculus scores to increase among pregnant women as the pregnancy advanced and higher are the gingival and
periodontal scores. The physiological hormonal changes during pregnancy are considered as a predisposing
factor for gingival and periodontal changes among pregnant women. Our study also suggests a positive
correlation between the increasing plaque, calculus and gingival scores. The studies of Steinberg [2 ] and Harry[
1] revealed that hormonal and vascular changes are normal physiological changes that accompany pregnancy
and often exaggerate the inflammatory response to irritants such as plaque and calculus.

Nonetheless, it is still unclear whether pregnancy affects periodontal attachment levels or not, mainly
because in most studies carried out on pregnant women the clinical attachment level measurements were not
included in the study protocol. Certain levels of periodontal attachment loss, which do not completely revert
after delivery, may occur [11]. Our study suggests that pregnancy does not necessarily result in irreversible
periodontal breakdown but in reversible gingivitis without any loss of periodontal attachment. Machuca et al
states that during pregnancy there are alterations in psychology and behavior with the tendency towards lack of
personal care. Further systemic health, social and cultural characteristics, educational levels and previous
periodontal maintenance are some of the significant factors which can lead to exaggerated gingivitis during
pregnancy [20]. It was clear that poor oral hygiene & accumulation of plaque leads to possible development of
periodontal lesion & confirmed that gingivitis is the principal clinical manifestation of periodontal disease in
pregnant women. It is said that the hyperdynamic circulation, hormonal changes and behavioral changes
towards oral hygiene maintenance might create a complex and conducive oral environment among pregnant
women resulting in gingivitis and related problems. Further systematic research is required to discern the exact
role of several etiologic factors associated with pregnancy related gingival and periodontal changes. One
potential explanation could be due to elevated levels of circulating oestrogen & progesterone. Elevated
circulating progesterone levels have been suggested to contribute to enhanced gingival vascular permeability
resulting in enhanced gingival exudates [21],[9]. Sex hormones, especially progesterone but also oestradiol in
higher concentrations, can increase the prostaglandin E2 production by lipopolysaccharide stimulated human
monocytes which is considered to increase the inflammatory reaction [22]. Furthermore, a defensive neutrophil
chemotactic responsiveness can be disturbed by elevated progesterone levels [3].

The levels of MMP-9 (gelatinase B) among pregnant women were found to be consistent & stable
during pregnancy, & also that the degree of activation of pro-MMP-9 remains unchanged, supporting the
conjecture that the periodontium of pregnant women was affected by gingivitis but hardly by periodontitis
[23],[24].

VI.  Conclusion
It is pertinent to note the belief that loss of teeth due to pregnancy has not gained support for lack of
enough scientific data. In spite of some evidence of periodontitis in the present study, conclusive evidence could
not be gathered for association between pregnhancy and tooth loss as the prevalence of periodontitis was less.
The role of plaque and calculus in producing gingivitis in pregnant women was established in our study
indicating poor oral hygiene maintenance or the influence of hormones in exaggerating the level of gingivitis.

Following conclusions were drawn:

1. Severity of gingivitis progressively increased from 1st trimester to 3 rd trimester among pregnant women and
decreased during postpartum period. Number of pregnant women with severe gingivitis was maximum in the 3
rd trimester of pregnancy.

2. There was an appreciable increase in the plaque score and calculus deposits among pregnant women as
pregnancy advanced compared to non pregnant women.

3. A strong positive correlation was seen between gingival index and oral deposits.
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4. Lack of periodontal maintenance is directly related to the accumulation of bacterial plaque, which may result
in gingival bleeding & periodontal inflammation.

5. Changes in clinical parameters during pregnancy are reversible, indicating that pregnancy gingivitis may not
predispose or proceed to periodontitis.

The gingival and periodontal diseases during pregnancy are well preventable. In pregnancy, the emphasis should
be on preventing the disease before it becomes worse.

1.

[21.
[3].

[4].
(5]

[6].
[71.

8.
(91

[10].
[11].

[12].
[13].
[14].
[15].
[16].

[17].
[18].

[19].
[20].
[21].
[22].
[23].

[24].

References
Ojanotko-Harri AO, Harri M.P., Hurltia H.M. and Sewon L.A. Altered tissue metabolism of progesterone in pregnancy gingivitis
and granuloma. J Clin Periodontol 1991; 18: 262-266.
Steinberg B.J.: Woman’s Oral Health Issues. J Dent Edu, 1999; 63, 3: 271-275.
Miyagi M., Aoyama H., Moroshita M and Iwamoto Y. Effects of Sex Hormones on Chemotaxis of Human Peripheral
Polymorphonuclear Leukocytes and Monocytes. J Periodontol 1992; 63:28-32.
Laine M.A. Effect of pregnancy on periodontal and dental health. Acta Odontol Scand 2002; 60:257-264.
Silness J. and Loe H. Periodontal disease in pregnancy Il. Correlation between oral hygiene and periodontal condition. Acta
Odontol Scand 1964; 22:121-135.
Durlacher R.J.E., Steenbergen V.T.J., Van der Velden V., De Graaff J., and Abraham-Inpijn L. Experimental gingivitis during
pregnancy and post-partum: clinical, endocrinological, and microbiological aspects”. J Clin Periodontol 1994: 21:549-558.
Taani, D. Q., Habashneh, R., Hammad, M.M. & Batieha, A. The periodontal status among pregnant women & its relationship with
socio-demographic & clinical variables. J Oral Rehabilitation 2003; 30, 440-445.
Loe H. and Silness J.Periodontal disease in pregnancy: prevalence and severity. Acta Odontol Scand 1963; 21:533-551.
Hugosson A. Gingivitis in Pregnant women. A longitudinal clinical study. Odontologisk Revy 1971; 22, 65-68.
O’Neil T.C.A. Maternal T-Lymphocyte Response and Gingivitis in Pregnancy. J Periodontol 1979; 50(4): 178-184.
Cohen D.W., Friedman L., Shapiro J., Clayton G.K. A longitudinal Investigation of the Periodontal Changes during Pregnancy. J
Periodontol 1969; 40, 563 -570.
Sequeira P.S. and VVarma R.N.A.: Periodontal Disease in Pregnancy. JIDA 1998; 69, 100-102.
Soory M.: Hormonal Factors in Periodontal Disease.Dent Update 2000: 27:380-383.
Tilakaratne A., Soory M., Ranasinghe AW., Corea SMX., Ekanayake S L., Desilva M. Periodontal disease status during pregnancy
and 3 months post -partum, in a rural population of Sri-Lankan women. J Clin Periodontol 2000; 27; 787-792.
Samant.A., Malik .C.P., Chabra S.K. and Devi P.K: Gingivitis and Periodontal Disease in Pregnancy”. J Periodontol 1976; 47(7),
415-418.
Lang, N.P, Adler, R., Joss, A, & Nyman, S. Absence of bleeding on probing — an indicator of periodontal stability.J Clin
Periodontol 1990; 17, 714-721.
Arafat A.H.: Periodontal status during Pregnancy.J Periodontol 1974; 45:8, 641-643.
Miyazaki H, Yamashita Y, Shirahama R, Goto — Kimura K, Sogame A and Takehara T. Periodontal condition of pregnant women
assessed by CPITN. J Clin Periodontol 1991; 18: 751 — 754.
Hartzer R.C., Toto P.D., Gargiulo A.W. Immune reactions in the gingiva of Pregnant and non pregnant human female. J Periodontol
1971; 42: 4:239-247.
Machuca G., Khoshfeiz O., Lacalle R.J., Machuca C. and Bullon P. Theinfluence of General Health and Socio — Cultural variables
on the periodontalcondition of pregnant women. J Periodontol 1999; 70:779 — 785.
Lindhe, J., Attstrom, R. & Bjorn, A. L. The influence of progesterone on gingival exudation during menstrual cycles — a
longitudinal study. J Periodont Res.1969; 4, 97-102.
Miyagi, M., Morishita, M. & lwamato, Y. Effects of sex hormones on chemotaxis of human peripheral polymorphonuclear
leukocytes & monocytes. J Periodontol 1993; 64, 1075-1078.
Lee, W., Aitken, S., Sodek, J. & McCulloch, C. A. Evidence of a direct relationship between neutrophil collagenase activity &
periodontal tissue destruction in vivo: role of active enzyme in human periodontitis. J Periodont Res 1995; 30, 23-33.
Sorsa, T., Tjaderhane, L., konttinen, Y. T., Lauhio, A., Salo, T., Lee, H.M., Golub, L. M., Matrix metalloproteinases: contribution to
pathogenesis, diagnosis & treatment of periodontal inflammation. Annals of medicine 2006; 38, 306-321.

DOI: 10.9790/0853-1511072834 www.iosrjournals.org 34 | Page



