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Background: Adolescent pregnancy is associated with major health consequences for adolescent pregnant
women including medications and oral health problems such as dental caries and periodontal disease.
Pregnancy is a unique state of physical, hormonal, and metabolic changes that can result in an oral cavity
imbalance. Changes in salivary components and a decrease in salivary flow rate caused by an increase in
progesterone may compromise saliva's protective effects, resulting in dental caries.

Obijectives: To evaluate dental caries experience in adolescent pregnancy.

Method: A sample including 80 pregnant ladies were recruited in this study and categorized into a study
group involving 40 primigravida adolescent females aged (15-19)years old and a control group involving 40
primigravida women (20-32) years old who married at age 20 years or more, all of them in the second
trimester of pregnancy. Unstimulated salivary samples were collected, salivary flow rate, pH, and dental
caries experience were assessed. Saliva samples were analyzed to estimate salivary lactoferrin
concentration.

Results: The mean (tsd) of decayed surface of the study group was (11.850+0.669) compared to
(9.425+1.015) of the control group (p=0.049) and the level of salivary lactoferrin of the study group was
(8.071+ 0.558) compared to (6.610+0.447) of the control group (p=0.044), while the mean (xsd) of salivary
flow rate of the study group was (0.349+0.020) compared to (0.540+0.157) of the control group (p=0.231)
and the mean (xsd) salivary pH was (5.935+£0.053) ) compared to (5.995+0.153) of the control group
(p=0.712).

Conclusion: Adolescent pregnancy is linked to increased dental caries experience by altering salivary
characteristics, including lactoferrin levels.
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Introduction:

Adolescent pregnancy can cause serious health and
social problems, with particular medical impacts for
the adolescents and society (1). Pregnancy is a
stressful condition that greatly affects several
physiological and metabolic processes (2). Oral health
is a crucial aspect of overall health. Pregnant
adolescents are at greater risk for medical issues that
may impact their standards of life (3). Dental caries is
one of the most common infectious diseases
worldwide. It is widely believed that some species of
lactic acid-producing bacteria, especially
Streptococcus mutans and Lactobacillus, settle on the
tooth surface and cause tooth caries(4). Pregnancy is a
unique state of physical, hormonal, and metabolic
changes thatcan result in an oral cavity imbalance(5).
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Changes in salivary components and a decrease in
salivary flow rate caused by an increase in
progesterone may compromise saliva's protective
effects, resulting in dental caries and mucosal
inflammation (6) (7). Lactoferrin (LF) is an iron-
binding glycoprotein with antimicrobial properties
against Streptococcus mutans, fungi, parasites, and
viruses (8). Lactoferrin is produced endogenously by
mucosal epithelial cells and neutrophils, but it also
appears in other exocrine fluids (9). Because LF is also
found in other exocrine fluids, such as saliva, its
antimicrobial properties can also be observed in the
buccal cavity. LF is secreted by both minor and major
salivary glands in the oral mucosa, primarily by serous
cells. The protein's protective function in the oral
environment derives from its high affinity for iron and
its ability to keep iron inaccessible to iron-requiring
microbes,rendering it bacteriostatic (10). As far as
there is no previous Iraqgi study available concerning
the impact of adolesecent pregnancy on oral health
status, as the pregnancy at this developmental stage
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may aggravate the negative effects of physiological
changes during pregnancy on oral health and salivary
characteristics, this study was conducted.

Methods

The study was performed at Baghdad City/Iraq during
the period from the end of January to the end of March
2022. Within this time, the saliva samples were
collected, the participating women were examined for
dental caries experience and the salivary samples were
analyzed for biochemical constituents. The Ethics
Committee of the College of Dentistry at University of
Baghdad has authorized the protocol for this cross-
sectional study (number 483322/date 19-1-2022). The
study samples consisted of a study group involving 40
primigravida adolescent females aged (15-19) in the
second trimester of pregnancy. In addition to, control
group involved 40 primigravida women (20-30) years
who married at age 20 years or more, also in the
second trimester of pregnancy.

In this study, the following exclusion criteria were
applied in both group:-

- Medical problems or systemic diseases such as
diabetes, cardiovascular disease, and hypertension that
can impact oral health.

-Medications at study time that can affect the state of
oral health.

-Anti-inflammatory drugs or antibiotics during the last
month before the study.

- Abortion history.

-Risk of abortion.

-Smokers.

- Wearing a dental replacement or orthodontic device,
whether fixed or removable.

In both groups, demographic criteria about name,
age, history of medical illness, smoking, medication,
and trimester of pregnancy were taken from each
woman before starting the study. A special format was
prepared for the data recording. Also, Verbal consent
was obtained from the participants.

Salivary Samples:-For each pregnant woman
involved in the research, saliva collection was carried
out between 9 and 11 a.m. Unstimulated salivary
samples were collected under similar circumstances
and fixed time (5 minutes). It was carried out
following the instructions developed via Navazesh and
Kumar (2008)(11). After collecting the salivary
sample and the disappearance of salivary foam, the
salivary flow rate was determined as millilitre per
minute (ml\min) by dividing the amount of saliva
collected in millilitres by how long it was collected in
minutes. Flow rate (ml/min) = VVolume/ minute(12).

A digital pH meter was used to measure the pH
of saliva, after calculating the salivary flow rate and
pH, The saliva sample was stored in a cooler box and
taken to the laboratory for centrifugation at 3000rpm

for 10 minutes. Then using a micropipette, the
supernatant was separated and stored in deep freezing
(-20C)(13). For the subsequent analysis of salivary
lactoferrin.

Oral examination:-Each pregnant woman was seated
in a suitable position on the dental chair. after that,
clinical examination was done by using chair light
according to the criteria of the oral health surveys of
the WHO (2013) (14).The decayed, missing, and
filling surface index (DMFS index for permanent
teeth) as described by WHO (2013), was used to
diagnose and record dental caries experience (14).
Biochemical analysis of saliva:-The measurement of
salivary LF concentration was achieved using the
sandwich  enzyme-linked immunosorbent — assay
(ELISA) method by a ready kit (Elabscience, USA).
Statistical Analysis:- Statistical Package for Social
Science (SPSS version -22, Chicago, lllinois, USA)
was utilized for the data description, analysis, and
presentation.

Results:-

Table (1) demonstrated the mean and statistical
differences of the DMFS index for the study and
control groups. The DS was significantly higher
(p<0.05) in the study group than in the control group.
The MS and DMFS were shown to be greater in the
control group than in the study group, although the
difference was not significant (p>0.05). The FS in the
control group was shown to be higher than in the study
group, with a statistically highly significant difference
(p<0.01).

Table 1: Mean values and statistical differences of
dental caries experience (DS, MS, FS and DMFS),
among study and control groups

Variable Group Mean SE t-test P value

DS Study 11.850 0.669 1995 0.049*
Control 9.425 1.015
Study 0.375 0.211

MS 1.931 0.059
Control 1.500 0.543

Fs Study 0.725 0.226 3475 0.001%*
Control 3.650 0.811
Study 12.950 0.686

DMFS 1.275 0.206
Control 14575 1.075

*=statistically significant when p<0.05

**=gtatistically highly significant when p<0.01

Table (2) explains the flow rate and pH mean values in
the study and control groups. The pH and flow rate of
the study group were found to be lower than that of the
control group, with a statistically none significant
difference (p>0.05).
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Table 2: Mean value and statistical difference of
pH and salivary flow rate (ml/min) among study
and control groups

Table 4: Correlation coefficient between dental
caries experience (DS, MS, FS and DMFS) and
selected salivary physical parameters (flow rate

Variable ~ Group Mean  SE t-test P value and pH) in study and control groups
Study 5935  0.053 0371 0712
pH
Control 5.995  0.153 Group pH SFR
Stud 0349 0020 1208 0.231
SFR Y r P P
Control 0.540 0.157 r
Ds 0212  0.188 -0.157 0.332
Table (3) showed the mean values of LF in the study Ms 0199 0219 0114 0.485
and control groups. The study group's LF was Study
N = 0102  0.531 0.122 0.455
significantly greater (p<0.05) than that of the control
group. DMFs 0180  0.267 -0.079 0.630
Table3: Concentrations of salivary lactoferrin pDs 0238 0139 0.206 0.202
(ng/ml) in study and control groups Ms 0037 0.820 -0.037 0.821
MFS -0.022  0.892 -0.142 0.382
Variable Group Mean SE t-test P value DMFs 0227 0.159 -0.320 0.044*
Lactoferrin Study 8.071 0.558 2.044 0.044*

Control ~ 6.610 0.447
*=statistically significant when p<0.05

Table (4) showed the correlation between dental
caries experience and salivary flow rate and pH. The
pH positively correlated with MS and negatively
correlated with DS, FS and DMFS in the study group,
however, both correlations were statistically non-
significant (P>0.05; Table 4).Regarding the control
group, The pH positively correlated with DS, MS and
DMFS and negatively correlated with FS however,
both correlations were statistically non-significant
(P>0.05; Table 4).

The salivary flow rate correlated with MS and FS in
the study group with a positive none significant
correlation and with DS and DMFS with negative,
none significant correlation (p>0.05). In the control
group, salivary flow rate correlated with DS, MS and
FS in a negative none significant correlation (p>0.05)
and with DMFS in a negative significant correlation
(p<0.05).

*=statistically significant when p<0.05

Table (5) showed the correlation between dental caries
experience and LF. In the study group, LF correlated
with DS in a positive significant correlation (p<0.05)
and with MS, FS and DMFS in a positive, none
significant correlation (p>0.05). In the control group
LF was correlated with MS and FS in a negative none
significant correlation (p>0.05) and with DS and
DMFS in a positive, none significant correlation
(p>0.05).

Table (5) Correlation coefficient between dental
caries experience (DS, MS, FS and DMFS) and
selected salivary chemical parameter (lactoferrin)
in study and control groups.

Group LF
r p
DS 0.313 0.049*
Study MS 0.182 0.261
FS  0.095 0.559
DMFS0.031 0.851
DS 0.219 0.175
ControlIMS ~ -0.126 0.437
FS -0.097 0.552
DMFS0.070 0.670

*=statistically significant when p<0.05
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Discussion

Pregnancy has numerous negative effects, including
immune suppression, cravings for sugar, fluctuations
in hormones, salivary changes, and other physiologic
alterations that influence the oral cavity environment
and are anticipated to have a detrimental effect on the
host's resistance to caries(15). Women having their
first pregnancy are subjected to risk more than other
pregnant women who passed a second or more
pregnancies that can be influenced by inadequate
health literacy and so have poor health awareness (16).
The result of the current study revealed that adolescent
pregnant females had higher DS mean value than the
control group. This outcome is consistent with the
findings of a previous study which proved that
adolescents pregnant females had high caries
experience(17) . The increase in dental caries in
pregnant women is caused by local cariogenic
variables such as changes in saliva composition and
oral flora, vomiting from acid reflux, poor oral
hygiene, and dietary changes. These factors enhance
the likelihood of developing dental caries (18, 19).
Despite the increased risk of dental caries during
pregnancy, women do not appear to seek routine
dental care. Pregnant women are less physically active,
eat more, consume daily sugars, and prefer food that's
fast than non-pregnants(20) .

In addition to mentioned reasons which increase
dental caries risk during pregnancy, it was found in the
current study: -
1-Lower salivary flow rate in adolescent pregnant and
as salivary flow rate decreases, the caries risk increase
(21, 22) , due to a decrease in salivary washing action
and protective factors. This was supported in the
current study result by the negative correlation
between salivary flow rate and the DS component of
DMFS in the study group.

1- Lower salivary pH in the study group than
control. Acidic salivary pH increases dental caries
experience (23, 24). This was proved in the present
study by the negative correlation between salivary pH
and the mean of DS in the study group.

2- Hormonal changes during  pregnancy
specifically, estrogen level, increase dental caries
experience (25).

All of the previous reasons in addition to low oral
hygiene awareness and behavior during adolescence,
dental caries experience (DS) was higher among
adolescent pregnant females. FS was significantly
lower in the study group compared to the control
group. This was explained by the fact that adolescent
pregnant had limited appointments with the dentist and
little awareness of oral health and pregnancy outcomes
(25) Salivary physiological changes during pregnancy
may contribute to the pathophysiology of pregnancy-
related oral conditions (26). The hormonal changes

during pregnancy, specifically estrogen levels, cause a
reduction in salivary flow(25). In our research, the
study group had a lower salivary flow rate than the
control group. Other studies by Karnik et al.(2015) and
Migliario et al.(2021) also reported a decrease in flow
rate in pregnancy (7, 27).

The decline in the rate of salivary flow during
pregnancy is due to hormonal changes. Progesterone
and estrogen levels gradually rise as a result of
placental production of these hormones, causing
physiological changes in women that result in both
systemic and oral adaptations. Human chorionic
gonadotropin (HCG) levels rise throughout the second
trimester and cause a decrease in salivary flow. Human
chorionic somatomammotropin (HCS) and
progesterone levels rise markedly during pregnancy,
which causes a decrease in the salivary flow rate(28,
29).

The result of the present study revealed that salivary
pH in the study group was slightly lower than the
control group. Other studies by Issa and El-Samarrai
(2012), Mutlak and Yas (2017) and Migliario et al.
(2021) reported low salivary pH in pregnant women
(27, 30, 31). The decrease in salivary pH during
preghancy can be explained as plasma bicarbonate and
salivary gland CO2 are thought to be the sources of
salivary  bicarbonate. During  pregnancy, the
composition of salivary proteins changes, and
progesterone causes a decrease in plasma bicarbonate,
resulting in a decrease in pH and buffering capacity.
Increasing estrogen levels during pregnancy are
accompanied by a decrease in pH and buffering
capacity (6). The reduction in salivary pH may also be
due to an increase in carbohydrate consumption during
pregnancy because bacteria ferment carbohydrates,
which leads to increased production of organic acids
that decrease the pH of saliva and plaque, resulting in
dental caries. (5). The study group in the current study
also had higher DS value, resulting in lower salivary
pH as the presence of dental caries affects
carbohydrate clearance, resulting in extended contact
with dental plaque and a persistent drop in salivary pH
value (32). In addition to hormonal and metabolic
changes related to the period of adolescence which
modify the buffer capacity and secretion rate of
saliva(33). The concentration of salivary LF in this
research was significantly greater in the study group
than in the control group. This result is in accordance
with the result of the research by Lomova et al.(2010)
that found that LF content of the saliva in a group of
pregnant women with dental caries was higher than
that in the group of pregnant women without dental
caries, successively raised from the first to second and
third trimesters, which characterizes the increase of the
oral cavity antimicrobial protection(34). In the present
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research, a higher concentration of salivary LF was
detected in the group with higher DS score (adolescent
pregnant ); this agreed with other studies by Hao and
Lin(2009) and Felizardo et al.(2010) (35, 36).

In this research, a significant positive correlation was
observed between LF and DS in the study group, and
this agreed with the results of research that found a
significant correlation between DS and the levels of
LF(37). This increase in salivary LF level in
association with higher dental caries experience could
be explained as a result of a compensating mechanism.
It appears that in particular circumstances, such as the
existence of dental caries or elevated levels of
Streptococcus mutans, the secretion of this protein
which represents a defensive strategy, could be
triggered (38) .

Conclusion:

The study reported that adolescent pregnancy
increases the risk of dental caries. Thus, proper
awareness programs must be spread on adolescent
pregnancy regarding its negative impacts on general
and oral health and the direction of dental practitioners
to provide dental motivation and services for this
community sector.

Acknowledgement:

My deepest appreciation and gratitude to my
wonderful supervisor, Assistant Professor Dr. Nibal
Mohammad Hoaobi, for all invaluable advices, help and
support she has given me.

Author contributions:

Balsam  Adnan  Al-jabari:collection of data,
Acquisition of data analysi,Interpretation of data,
Drafting of manuscript,Critical revision.

Nibal Mohammed Hoobi: Study design and
supervision)

Authors’ Declaration:

We hereby confirm that all the Tables in the
manuscript are mine/ ours.The project  was
approved by the college's in-house ethics committee of
Dentistry, University of Baghdad.according to the
code number (project No. 483322).

Conflicts of Interest: None

References

1.Moni SA, Nair M, Devi RS. Pregnancy among
unmarried adolescents and young adults. The Journal
of Obstetrics and Gynecology of India. 2013;63:49-54.
https://doi.org: 10.1007/s13224-012-0244-7

2.Farhan LO, Mustafa SA, Mubder NS. Effect of
Pregnancy on Selenium, Cupper, Zinc and Others
Biochemical Feacture. Baghdad Science Journal.
2013;10(4).doi.org/10.21123/bsj.2013.10.4.1182-1189

3.Murphey C. Oral health experiences of pregnant and
parenting adolescent women: a qualitative descriptive
study. International journal of nursing studies.
2013;50(6):768-75.
doi.org/10.1016/j.ijnurstu.2012.07.010.

4.Turki OH, Jafar ZJ. Antibacterial Activity of Juglans
regia L. Dry Husk Extract against Streptococcus
mutans and Lactobacillus: An In Vitro Study. Dental
Hypotheses. 2023;14(1):29. DOl:
10.4103/denthyp.denthyp_144 22.

5.Silk H, Douglass AB, Douglass JM, Silk L. Oral
health during pregnancy. American family physician.
2008;77(8):1139-44.
https://doi.org/10.1097/00005721-200209000-00007.
6.Naveen S, Asha M, Shubha G, Bajoria A, Jose A.
Salivary Flow rate, pH and buffering capacity in
pregnant and non pregnant women-A comparative
study. JMED research. 2014;2014(2014):1-7.
https://doi.org/10.5171/2014.506946.

7.Karnik AA, Pagare SS, Krishnamurthy V,
Vahanwala SP, Waghmare M. Determination of
salivary flow rate, pH, and dental caries during
pregnancy: A study. Journal of Indian Academy of
Oral Medicine and Radiology. 2015;27(3):372-6.
http://dx.doi.org/10.4103/0972-1363.170454.

8.Fine DH, Toruner GA, Velliyagounder K,
Sampathkumar V, Godboley D, Furgang D. A
lactotransferrin ~ single nucleotide polymorphism
demonstrates biological activity that can reduce
susceptibility to caries. Infection and immunity.
2013;81(5):1596-605.
https://doi.org/10.1128/iai.01063-12.
9.Drago-Serrano ME, Campos-Rodriguez R, Carrero
JC, De la Garza M. Lactoferrin: balancing ups and
downs of inflammation due to microbial infections.
International  journal of molecular sciences.
2017;18(3):501.
https://doi.org/10.3390/ijms18030501.

10.Amerongen AN, Veerman E. Saliva—the defender of
the oral cavity. Oral diseases. 2002;8(1):12-22. doi:
10.1034/j.1601-0825.2002.10816.x.

11.Navazesh M, Kumar SK. Measuring salivary flow:
challenges and opportunities. The Journal of the
American Dental Association. 2008;139:35S-40S. doi:
10.14219/jada.archive.2008.0353.

12.Jensen SB, Mouridsen HT, Reibel J, Briinner N,
Nauntofte B. Adjuvant chemotherapy in breast cancer
patients  induces  temporary salivary  gland
hypofunction. Oral oncology. 2008;44(2):162-73.
https://doi.org/10.1016/j.oraloncology.2007.01.015.
13.Carvalho SPM, Sales-Peres A, Ribeiro-Bicudo LA,
Silva RHAd. Quality evaluation of DNA obtained from
stored human saliva and its applicability to
identification in Forensic Dentistry. Revista Odonto
Ciéncia. 2010;25:48-53.
http://dx.doi.org/10.1590/S1980-65232010000100010.



14.0Organization WH. Oral health surveys: basic
methods: World Health Organization; 2013.
https://www.who.int/publications-detail-
redirect/9789241548649.

15.Ferraro M, Vieira AR. Explaining gender
differences in caries: a multifactorial approach to a
multifactorial disease. International journal of
dentistry. 2010;2010.
https://doi.org/10.1155/2010/649643.

16.Hom JM, Lee JY, Divaris K, Baker AD, Vann Jr
WF. Oral health literacy and knowledge among
patients who are pregnant for the first time. The
Journal of the American Dental Association.
2012;143(9):972-80.
https://doi.org/10.14219/jada.archive.2012.0322.
17.Saliba Rovida T, Saliba Moimaz S, Lima D, Saliba
Garbin C. Self-perception and oral health in pregnant
adolescents. Oral Health and Dental Management.
2014;13(3):842-6.
https://pubmed.ncbi.nlm.nih.gov/25284568/

18.Villa A, Abati S, Pileri P, Calabrese S, Capobianco
G, Strohmenger L, et al. Oral health and oral diseases
in pregnancy: a multicentre survey of Italian
postpartum women. Australian dental journal.
2013;58(2):224-9. https://doi.org/10.1111/adj.12058.
19.Valdés LD, Lizama RLV. The influence of mouth
health in the future newborn during pregnancy.
Gaceta Médica Espirituana.  2015;17(1):1-13.
https://www.medigraphic.com/cgi-
bin/new/resumenl.cgi?IDARTICULO=57376
20.Suliburska J, Bogdanski P, Pupek-Musialik D,
Glod-Nawrocka M, Krauss H, Piatek J. Analysis of
lifestyle of young adults in the rural and urban areas.
Annals of Agricultural and Environmental Medicine.
2012;19(1).
https://pubmed.ncbi.nlm.nih.gov/22462458/.
21.Dawood IM, El-Samarrai SK. Saliva and oral
health. Int J Adv Res Biol Sci. 2018;5(7):1-45.
http://dx.doi.org/10.22192/ijarbs.2018.05.07.001.
22.Gonzélez-Aragon Pineda A, Garcia Pérez A,
Garcia-Godoy F. Salivary parameters and oral health
status amongst adolescents in Mexico. BMC Oral
Health. 2020;20(1):1-7.
https://doi.org/10.1186/s12903-020-01182-8.
23.Jeong S-J, Apostolska S, Jankulovska M, Angelova
D, Nares S, Yoon M-S, et al. Dental caries risk can be
predicted by simply measuring the pH and buffering
capacity of saliva. Journal of dental hygiene science.
2006;6(3):159-62.
https://koreascience.kr/article/JAKO20062485136041
8.page.

24.Animireddy D, Bekkem VTR, Vallala P, Kotha SB,
Ankireddy S, Mohammad N. Evaluation of pH,
buffering capacity, viscosity and flow rate levels of
saliva in caries-free, minimal caries and nursing
caries children: An in vivo study. Contemporary

clinical dentistry. 2014;5(3):324.
https://doi.org/10.4103/0976-237x.137931.

25.Fadavi S, Sevandal MC, Koerber A, Punwani I.
Survey of oral health knowledge and behavior of
pregnant minority adolescents. Pediatric Dentistry.
2009;31(5):405-8.
https://pubmed.ncbi.nlm.nih.gov/19947135/.
26.Fehder WP. Nursing care & management of
pathological oral conditions among women and
children. MCN: The American Journal of
Maternal/Child Nursing. 2008;33(1):38-44.
https://doi.org/10.1097/01.nmc.0000305656.86495.€2.
27.Migliario M, Bindi M, Surico D, De Pedrini A,
Minsenti S, Pezzotti F, et al. Changes in salivary flow
rate and pH in pregnancy. Eur Rev Med Pharmacol
Sci. 2021;25(4):1804-10.
https://doi.org/10.26355/eurrev_202102_25074.
28.Kaliliou M. Saliva ovulation pregnancy tester. Br J
Gynecol. 2002;11:20-3.
https://scholar.google.com/scholar_lookup?title=Saliv
a+ovulation+pregnancy+tester&publication_year=20
02&author=MV+Kaliliou.

29.Al-Nuaimy KM, Al-Doski FS. Pregnancy-related
changes in oral health and human unstimulated whole
saliva. Al-Rafidain Dental Journal. 2003;3(2):108-15.
https://doi.org/10.33899/rden.2003.165765.

30.I1ssa ZMT, El-Samarrai SK. Oral health status
among a group of pregnancy and lactating women in
relation to salivary constituents and physical
properties (A comparative study). Journal of baghdad
college of dentistry. 2012;24(2).
https://www.iasj.net/iasj/article/70077 .

31.Mutlak NQ, Yas BA. Dental caries severity in
relation to selected salivary variables among a group
of pregnant women in Baghdad city/lIrag. Journal of
baghdad college of dentistry. 2017;29(2):115-21.
https://doi.org/10.12816/0038760.

32.Aminabadi NA, Najafpour E, Rohani ZR, Deljavan
AS, Ghojazadeh M, Jamali Z. Linear reciprocal
interaction between dental caries and salivary
characteristics. ~ Journal of oral science.
2013;55(4):337-42.
https://doi.org/10.2334/josnusd.55.337.

33.Lukacs JR. Sex differences in dental caries
experience: clinical evidence, complex etiology.
Clinical  oral investigations.  2011;15:649-56.
https://doi.org/10.1007/s00784-010-0445-3.
34.Lomova A, Prohodnaya V, Bykov I. Lactoferrin
oral liquid as a marker activity dental caries in
pregnant women. Medical Bulletin of the North
Caucasus. 2010;11(3):431-4.
https://doi.org/10.14300/mnnc.2016.11096.

35.Hao G, Lin H. Relationship of concentration of
lactoferrin and lysozyme in saliva and dental caries in
primary dentition. Zhonghua kou giang yi xue za zhi=
Zhonghua kougiang yixue zazhi= Chinese journal of



Effect of adolescent pregnancy on dental caries experience and selected salivary

physicochemical characteristics

Balsam Adnan Al-jabari

stomatology. 2009;44(2):82-4.
https://pubmed.ncbi.nlm.nih.gov/19563039/.

36.Felizardo KR, Goncalves RB, Schwarcz WD, Poli-
Frederico RC, Maciel SM, Andrade FBd. An
evaluation of the expression profiles of salivary
proteins lactoferrin and lysozyme and their
association with caries experience and activity.

and immunology. 2002;17(5):272-6.
https://doi.org/10.1034/j.1399-302x.2002.170502.x.
38.Leone CW, Oppenheim FG. Physical and chemical
aspects of saliva as indicators of risk for dental caries
in  humans. Journal of dental education.
2001;65(10):1054-62. https://doi.org/10.1002/J.0022-
0337.2001.65.10.TB03449.X.

Revista Odonto Ciéncia. 2010;25:344-9.
https://doi.org/10.1590/51980-65232010000400004.

37.Sikorska M, Mielnik- Blaszczak M, Kapeé E. The
relationship between the levels of SigA, lactoferrin and
al proteinase inhibitor in saliva and permanent
dentition caries in 15- year- olds. Oral microbiology

How to cite this Article

aljabari balsam, hoobi nibal. Effect of
adolescent pregnancy on dental caries experience
and selected salivary physicochemical
characteristics: dental caries experience in

adolescent pregnancy. JFacMedBagdad
[Internet]. [cited 2023 Dec. 29];65(4). Available
from:

https://igjmc.uobaghdad.edu.ig/index.php/19JFac
MedBaghdad36/article/view/2144

B idlal) Alatl) Aileasst) g 4ty ) paibadd) § liad) (u et Ao cilia) pal) Jaa 50
35 Aol L) b 43S B ) g JULY) Gl b acid (B piala /5 bl GUise ads o
iy Aoy L) quda A4S A gl g JUlY) i) s andd / (agh Jana Jli

S EN

o (panats ) dl) A JSUe g Alal) i L) G138 Lay ol sl clia) el e 5 5 Jpma el ol Jai s i) jall Jas 3 dadial)
A (2l el g i)

laa) ) du"__go\.'\u‘i\ w}uﬁfﬂ.:‘)aje.\m ;a.ub-\.“ XYY

O o Jleel #5555 (A Y15 all ol gl i) jall (4e 40 Craa Gl 53 Ao gana B Lgdtieal o5 U5l Jan s 80 Ciliual) Ciaad 148 yhal)
peraans ¢ SSI 4 Gle 20 G (A ns 3 e 32 520 o o kel 2558 (Y15 5all Jala 8 yal 40 el Aailin e sane s A (19-15)
e Jlad 25 LS ¢ L) (a5 ¢ dua sandl A oy ¢ alall) (3055 Jans iy ¢ 5 30mall pe lalll e pen o3 Joal) (e D) CAED) b
gl (58 SO 35S 5 il el

Cun ¢ gsine (38 3sas g ¢ Anbiall de sendll (o ol Al il de sana (3 el (0 58 SISO (5 Sasa 5 ST (s gusi S50 () 235 1l
($5ima 38 25a 5 ae ae Adailiall de ganall 830 g gall @lli (e B Al ) de ganad Aplalll Aa sanll A ja g lalll (3835 Jama O 22
Loalal) 450 580 5 i) yall Jas g Ao Lo 55 el i omy g ) (s gl Alle Aty il jma i) jall b sall sz i)
il (g0 23l 23gd Hlinl) al Ciledd 5 adll daay alaia DU ) Jina b 51 GauY) Gl lae 4ps 535 adl) daua s Aalall Asal) e

Alall) L gl A e lalll (3835 Jamac aalll (s 58 U ¢ ) G gas ¢ i) yall Jen sdalidal) cilalsl)

Copyright (c) 2023 balsam aljabari, nibal hoobi

J Fac Med Baghdad 292 Vol.65, No.4, 2023



