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The effects of oral birth control pills (contraceptive pills) intake on 
lyophilized saliva and its oral manifestations
Rafil Hameed Rasheed1*, Rehab Faisal Ahmed2

Abstract: A woman is susceptible to oral diseases at various stages in her life span. Besides, multiple biological, 
behavioral, and social factors affect the general health condition. Many drugs or chemicals can influence the oral cavity 
& associated structures. An example of these drugs group is oral contraceptive pills (OCS) which women widely use to 
prevent pregnancy and determine the number of children, and hormonal therapy. This study aims to evaluate the effect of 
oral contraceptive pills use on salivary secretion and composition in addition to the occurrence of any oral manifestations 
with the uses of these drugs among women aged 16-45 years. The total number of sample subjects is 51 women. The 
samples were separated into two groups: The first group included 21 unmarried women with no previous experience with 
oral contraceptive pills  (control group). In contrast, the second group consisted of 30 women who were married and using 
this drug (study group). This study is considered to be a comparative study between these two groups concerning the 
analysis of the salivary composition, unstimulated salivary flow rates and PH level: The results obtained from this study 
showed a marked significant difference in salivary analysis between the drug user & nonuser drug groups concerning the 
salivary flow rate while the PH had no statistical differences between them. However, the two groups had a significant 
difference in alkaline phosphatase enzyme. The salivary analysis showed highly substantial variations in immunoglobulin 
A (IgA) & total protein levels in saliva between control & study groups; also, in this study, there was a positive association 
between gingival inflammation with gingival index score (2) (80%), gingival index score (3) (100%) and duration for taking 
the drug. By this drug administration, the altered salivary flow rate & levels of salivary contents that include (secretary 
proteins, IgA and enzymes) may influence and play an essential role in oral & dental health.
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Introduction
One of the critical parameters that families need to put 

under control is the number of children and the selection of 
the time of pregnancy. Sex hormones affect females throu-
ghout their life, starting from puberty, peaking in pregnan-
cy, and persisting up to and even after menopause. During 
these fluctuating hormone levels, many medical and dental 
problems may be present1. The discharge of Luteinizing 
Hormone (LH) and Follicle Stimulating Hormone (FSH) 
was decreased by Estrogen hormone, which resulted in the 
prevention of ovulation and proposed the change in the se-
cretion of the uterus with less possibility of implantation to 
happen2.

Saliva is involved in the defense mechanism of the oral 
cavity by various mechanisms; one of these is the salivary 
component, and many proteins are related to local host de-
fense3. Many important enzymes are associated with cell 
injury & cell death, just as aspartate & alanine aminotrans-
ferase, lactate dehydrogenase, and alkaline & acidic phos-
phatase; any disturbance in enzymatic activity reflect meta-
bolic changes in the gingival & periodontium inflammation4. 
In the oral environment, the main immunoglobulin present 
in the saliva is immunoglobulin A (IgA), considered the first 
line of immune defense in the mouth and is responsible for 
inhibiting bacterial adhesion on the enamel surface5. The 

goal of this study is to estimate the salivary flow rate, PH, 
and oral manifestation as a fate of using the drug and to find 
a difference in salivary parameters levels as immunoglo-
bulin A (IgA), total protein and alkaline phosphatase (ALP) 
between subjects with oral contraceptive drug intake and 
healthy subjects.

Materials and methods 
The sample population of this study comprised 51 

women their age range (of 16-45 years) divided into two 
groups: The first group consisted of twenty-one non-ma-
rried normotensive women & used as the control group, and 
the second group consisted of thirty married women, using 
contraceptive pills for periods not less than six months, and 
used as a study group. The two groups were school tea-
chers and private gynecology clinic patients, and the co-
llection and screening occurred within three months. Gene-
ral information was taken from each woman, including her 
name, age, address, occupation, number of children, and 
any previous abortions, in addition to each woman's medi-
cal history. All this information was recorded in a particular 
case sheet form for each woman after taking consent from 
all subjects. According to Loe & Silliness (1963), the gin-
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gival index system is used to determine the occurrence of 
gingival inflammation at (4) surfaces of the teeth. The saliva 
samples were collected in the afternoon between (1- 3.30 
p.m.), and at least 1 hour after lunch. Samples were taken 
following washing & rinsing of the oral cavity with water to 
remove any debris & contaminating materials. The unsti-
mulated whole mixed saliva was usually collected with the 
subject sitting quietly using the spitting method; each sub-
ject was seated on a chair with the head bent forward to a 
horizontal Position. The subjects were instructed to accumu-
late saliva in the mouth and then spit into a clean graduated 
glass tube. The time of collection was 10 minutes. A PH pa-
per was used to determine the PH values of salivary samples 
collected before the centrifugation. The average salivary PH 
value was recorded, and then the samples were centrifuged 
at 4500 r.p.m. for 15 minutes to measure the saliva's flow 
rate, which was recorded in ml/10min. The samples were se-
parated & stored at -20c in a deep freeze until the time of the 
analysis. Salivary samples undergo the lyophilizing process 
to increase the concentration of all salivary components; 
each saliva sample was located in a chamber of lyophilize 
apparatus (Freeze Dry System/Free zone 4.5Labconco). 
Then the lyophilizing process was done through two stages: 
the freezing stage was the temperature reached (-20ċ), and 
the vacuum stage absorbed all the moisture from the sample. 
The biochemical analysis measures total salivary protein, 
alkaline phosphatase and IgA. In the present research work, 
the one-way analysis of the variance, t-test & simple linear 
correlation coefficient was used. The one-way analysis of the 
variance was used to test a  hypothesis that says means for 
each salivary parameter.

Results
Table 1 shows the mean age was 23.60 years in the 

control group. The standard deviation was 5.46 years with 
an age range of 16-32 years, while the mean age was 32.60 
years in women (OCS users), and the standard deviation 
was 6.63 years with an age range of 21-45 years. In the 
resting saliva of the control group in table (2), the mean PH 
value showed no statistically significant differences (7.400 
+ 0.598) from that of the study group (7.667 +  0.661) (P < 
0.05), also in table (2) the flow rate value of unstimulated 
saliva in the control group was highly significantly lower than 
that of the study group, the (P.> 0.0001) which is shown in 
(table 3). In table (2), the alkaline phosphatase (ALP) mean 
value in the whole resting saliva of the control group exhibits 
a significantly lower level compared with the mean value in 
the resting whole saliva of the study group. A statistically 
significant difference was observed between the two groups 
(P > 0.05) (table 3). The immunoglobulin A (IgA) mean va-

lue in the resting saliva of the control group was shown in 
(table 2), a significantly higher level when compared to the 
study group. A statistically highly significant difference was 
observed between the control and study groups. The mean 
value of total protein in the resting saliva of the control group 
was higher than that of the study group, so a statistically 
highly significant difference was observed between groups 
(p> 0.0001) (table 3). In table (4), the data illustrated that 
there is no obvious change in the oral mucosal tissues with 
women drug users. Table (5) shows the high percentage of 
OCS users was in the duration of (12 -24) months and then 
(6-12) months. There was a positive association between 
Gingival Index and the drug's duration. A GI score (2) was 
strongly positively associated with the duration of taking the 
drug (24-36 m) (80%); the same was true for the gingival 
index score (3) (48-60 m) (100%) (Table 6)

Discussion
This study was undertaken to evaluate the effects of 

oral contraceptive pills on salivary secretion composition 
and to examine any associated oral manifestations. Sali-
va can be collected in more significant amounts with less 
patient discomfort and more easy methods. However, the 
utility of saliva as a diagnostic fluid may be compromised 
due to its derivation from various sources (salivary glands, 
sloughed oral epithelial cells and gingival crevice fluid) in 
addition to its complex origin. The lyophilization process is 
useful to concentrate the salivary composition for a better 
salivary analysis because the concentration of enzymes & 
proteins in the saliva is more lowered than its concentration 
in serum. In this study, the flow rate of whole resting saliva 
between the two groups was found to be highly significantly 
different; the flow rate was increased in OCS users women, 
while in OCS nonusers women, the flow rate was lowered. 
This result is in agreement with results reported6,7. Some 
studies have demonstrated the rate of flow was increased 
in patients taking contraceptives with no significant differen-
ce in flow rate in controls and females taking contraceptive 
pills, or there is constant mouth dryness observed in some 
women taking these pills8. The exciting finding of salivary 
PH analysis in this study is that no significant change was 
observed in the saliva of OCS user & nonuser groups. The 
absence of PH changes in the saliva of OCS users group 
or women may be due to the increased salivary flow rate, 
which increased the bicarbonate (HCO3-) anion and other 
electrolytes levels in saliva compared to low salivary flow 
rate9. This result agrees with that observed by (6), who 
found less variation in the PH of saliva in the OCS users 
group and who showed clearly the OCS drug (which is used 
as a medication for pregnancy prevention) is an anticipated 
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Table 1. Age distribution, age range, Mean + SD, CV of the control & study groups.



3

The effects of oral birth control pills (contraceptive pills) intake on lyophilized saliva and its oral manifestations

Table 2. Salivary flow rate, PH and biochemical Data of the resting human whole saliva of the study & control groups.

Table 3. t-test and significant levels of resting  human saliva, flow rate, PH, and biochemical Data between  the control & 
study groups (nonuser & OCS user).



4

factor that not only increases the salivary flow rate, might 
also have alterations in their biochemical constituents com-
pared with OCS nonusers women's. The OCS users were 
affected by the drug & the estrogen hormone changes sali-
vary composition and secretion levels. In the present study, 
a significant increase in the ALP content was observed in 
the saliva of OCS users women, especially in women as-
sociated with gingivitis; such a result is in agreement with 
that observed4 that found a statistically significant increase 
of ALP activity in saliva from subjects with gingivitis & pe-
riodontal disease, so there is the correlation between the 
activity of examined salivary enzyme & value of the gingi-
val index. The probable explanation for the increase in the 
ALP concentration in the saliva of OCS users may lead to 
gingival inflammation, redness & swelling; the cause of this 
condition could be due to estrogen level changes & dura-
tion of OCS intake, as with long time intake (more than one 
year) make the level of estrogen high. The data in this study 
showed a highly significant change in total protein content 

in the saliva of OCS users as the total protein concentration 
decreased after taking the pills & this result is in agreement 
with that found by (10). The synthesis of salivary protein 
varies with the hormones pattern & the decrease in total 
protein may be due to decrease glycoprotein levels. Despite 
that, some studies reported there were temporal variations 
in salivary proteins11,12.

There was a highly significant difference concerning IgA 
between OCS users & nonuser women. The IgA becomes 
at a lower concentration in the saliva of OCS users than in 
nonuser women. This result agrees with that found by (6), 
another result by (13), who reported that IgA levels in mixed 
unstimulated saliva were lowered in subjects with more gin-
gival inflammation. The decrease in the IgA concentration 
in saliva may be related to an accumulation of bacteria on 
gingival tissues, especially when the salivary antibodies 
(like IgA) appear to be synthesized locally and react with 
strains of bacteria indigenous to the mouth, causing agglu-
tination or aggregation & reduction of the proclivity of these 

Table 6. Relation between duration for taking OCS and gingival index.

Table 4. Number & per-
centage (%) of subjects re-
porting oral symptoms with 
OCS users group.

Table 5. Duration, num-
ber and percentage (%) of 
OCS Users women.
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organisms to join pellicle proteins on the tooth surface (14). 
However, this result disagrees with that founded by (2,15), 
who reported an increased SIgA level of whole saliva from 
patients with gingivitis. In table (6), the OCS user group had 
gingival inflammation; there was a highly significant diffe-
rence between these two groups and a positive association 
between the gingival index and the duration of OCS intake. 
This result agrees with (8,16), who found that the common 
oral finding  of elevated levels of the ovarian hormones es-
trogen & progesterone that occur in OCS usage is increa-
sed gingival inflammation.

Conclusions
This study confirmed that systemic medications are the 

most critical factors affecting salivary flow rates and other 
parameters. In addition, after prolonged use of birth control 
pills, the important clinical symptom appears to be gingival 
inflammation, ranging from increased gingival exudates to 
the appearance of congestion and swelling in the gingival 
tissues. Female participants who present with gingival tis-
sues and mucosal hyperplasia and who are not at the pu-
bertal stage should be questioned about their drug intake in 
general and especially about OCPs. The treatment planning 
should be conservative & symptomatic. In contrast, in case 
of failure to achieve and return the lesion to a regular oral 
health status, the oral contraceptive pills should be discon-
tinued or changed in consultation with the gynecologist for 
another mode of contraceptive method17-19.
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