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ABSTRACTABSTRACT
Background: Teratogenicity of human dentition may cause aesthetic complications. Deformed enamel of teeth 
is generally vulnerable to carious lesions and sensitivity of dentition. The contemporary study was initiated to 
consider the effect on inorganic component in the developing teeth of newborn babies when Lithium was ingested 
during pregnancy. 
Materials & Methods: In this study, female rabbits were taken as mammalian model treated with lithium, their 
off springs were used to evaluate the teratogenicity of teeth. Quantitative analysis of inorganic component was 
done in three types of teeth. The experimentation was piloted by means of scanning electron microscope and 
energy dispersive X-ray spectroscopy (SEM-EDX). 
Results: Ample disparities were perceived between the samples of control and the treatment group, though 
conferring the consequences that incisors and the molars seemed appealingly and operationally affected teeth. 
Conclusion: Significant results could not be achieved; however, it is mandatory that the medication should 
hence be taken by doctor’s advice, especially in the course of pregnancy, avoiding the unfortunate effects on 
the newborn’s teeth. 
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lithium carbonate (LC) is a drug commonly used in 
the treatment of bipolar disorders for the patients 
going through dental treatment procedures.3 

The results of a prior study suggested that an 
endogenous cell homing approach, which stimulated 
a self-healing mechanism using cells already 
present in the tissues, has the potential to provide 
novel therapeutic options for dentin regeneration. 
Concerning the efficient dentin regenerations, LiCl 
has great potential as a bioactive mediating organ-
specific trans differentiation.4 It was reported that 
Li2CO3 medication might change periapical lesions’ 
inflammatory states to healing states at early stages of 
inflammation. Furthermore, regulatory T cells induced 
by Li2CO3 supported alveolar bone healing through 
osteoblast differentiation and reduced the volume 
of periapical lesions. Li2CO3  could be a bioactive 
medicament in root canal treatments.5 Regarding 
a restorative material the physical properties 
of  lithium. disilicate glass-ceramics depend on the 
microstructure, having an important role in defining 
their flexural strength, toughness, elastic modulus, 
and  optical properties. Features important for 
instance chemical composition, nucleating agent, 
additives, and process control the microstructure.6

Results of a prior study showed that the systemic 

INTRODUCTIONINTRODUCTION
The drugs easily pass through the placenta and 
equilibrate between maternal and fetal circulation. 
First trimester of the pregnancy is critical to the usual 
growth of the fetus. During that phase when all main 
body organs are developing, the fetus is predisposed 
to disfigurement and being the possibility of 
teratogenicity. Lithium is considered to be a drug 
of choice for the treatment of mood disorders, the 
consumption of lithium during gestation period is 
said to be related with a 2-3-fold high risk of preterm 
birth.1 Evidence for adverse effects of Lithium may 
be apprehensive. Its systematic severity might be 
well-thought-out before it is used during pregnancy.2 
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LiCl improved in repairing of the socket after tooth 
extraction, stimulated an overall increase in bone 
creation markers, and controlled the levels of tar-
trate-resistant acid phosphatase (TRAP) in rats.7 
There is another information confirming the similar 
results in which Lithium chloride ingestion boosted 
the bone healing and stirred an overall expression of 
bone markers in healing the alveolar sockets after ex-
traction of tooth in rats having estrogen insufficiency, 
mostly in the early healing stages. Such primary out-
comes advocated that lithium chloride administration 
might characterize a favorable scheme for cultivating 
alveolar socket healing in osteopenic/osteoporotic 
individuals.8 The former study documents Lithium 
also decreased bone density in bipolar patients on 
long term Lithium treatment, results possibly support 
that lithium caused a significant decrease in bone 
density.9

One of the experimental studies in animals, revealed 
that lithium decreased the rate of orthodontic tooth 
movement (OTM) through the active treatment 
stage by growing bone density and volume also 
dropping the root resorption. Lithium enhanced the 
alveolar bone development through orthodontic 
maintenance, which showed that it clinically, might 
impact the orthodontic treatment duration in patients 
receiving lithium.10 Lithium disilicate glass ceramic 
was used in clinical practice and proved to be a prev-
alent choice owing to extraordinary flexural strength, 
decent biocompatibility, exceptional esthetic prop-
erties, and the prospective to bond adhesively on 
enamel and dentin.11 

Contrary to these reports it was also testified that 
actual dental decay and alterations in tooth structure 
have been reported in relationship with the use of 
lithium, but the effects of the drug on inorganic com-
position of teeth sustain to be unknown.12 
Effect of lithium on inorganic composition of teeth 
has not been reported in prior studies. The contem-
porary study was designed to explore the inorganic 
component of the dental tissue effected by this drug 
used by the mother during pregnancy. 

MATERIAL AND METHODSMATERIAL AND METHODS
The study was conducted using rabbits as an experi-
mental model. Female bunnies were pregnant having 
1.5 71 to 2.0 kg weight and declared healthy sub-
jects by the veterinary surgeon were designated to 
initiate the study. Distributing them into two groups. 
Categorized as an experimental and a control group. 
Each set having (n=7) subjects. Lithium Carbonate 
was used which was available with the commercial 
name (Neurolith SR. 400 mg). 
Medicine was prepared considering the Clark’s rule 
in view of body weight of the subject.13

One tablet of Neurolith SR. 400 mg. was liquefied in 
10 ml of the distilled water to formulate the medicine. 
The preparation of 3 ml (80 mg/kg) was given by oral 

rout, two times a week, to the selected animal for the 
investigational purpose up till the birth of their off 
springs. These off springs were sacrificed after reach-
ing the age of three months to acquire their maxillary 
and mandibular jaws. Teeth were then extracted from 
both the jaws of the rabbit. Twelve teeth of three 
categories were taken from each subject, the total 
range being 168 samples. Three types of teeth were 
analyzed including incisors, first premolars and first 
molars from both the jaws. Investigation was done 
by means of Scanning electron microscope and 
energy dispersive X-ray spectroscopy (SEM-EDX). 
The research methodology was piloted according 
to the same procedure enumerated in one of our 
published articles.14 

RESULTSRESULTS
Quantifiable analysis of inorganic component of 
teeth e.g. Calcium, Phosphorous, and Magnesium 
were scrutinized by means of scanning electron mi-
croscope and energy dispersive X-ray spectroscopy 
(SEM-EDX) expressed in mass % age. 
Since considering the Mean ± Standard Deviation 
the P-Value showed a noteworthy effect on the Mag-
nesium in maxillary incisors (Table 1) Whereas in 
Mandibular incisors the effect of the drug influencing 
the Calcium of incisors, premolars and molars, while 
Magnesium exhibited a substantial effect on molars 
(Table 2). 
Mean mass % age of minerals in the maxillary and 
mandibular teeth between control and treated ani-
mals are represented in (Figure 1,2) respectively. 
The intrauterine effect of Lithium on the developing 
teeth is lacking in the published literature. 
The present study has provided the results regarding 
the effect of lithium on the inorganic component of 
teeth i.e. calcium, phosphorous and magnesium. 
Lithium effect on the Calcium and Phosphorous of 
maxillary teeth, showed a decrease in all the types of 
teeth except premolars, while Magnesium increased 
in incisors and a slight decreased was observed in 
molars (Figure 1). 

Figure 1: Comparison of minerals in Maxillary 
Teeth
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Table 1: Effect of lithium on maxillary teeth (Mass percentage of minerals)

Teeth Mineral
Mean ± SD 

P-Value Remarks 
Control Treated 

Incisors 

Calcium

9.94±3.46 7.57±3.36 0.07 Insig. 

Premolars 8.27±3.13 7.74±3.24 0.66 Insig. 

Molars 8.89±2.98 7.22±3.59 0.19 Insig. 

Incisors 

Phosphorus

6.74±2.66 5.67±2.11 0.25 Insig. 

Premolars 5.30±1.83 5.60±1.98 0.68 Insig. 

Molars 6.77±2.63 5.21±2.38 0.11 Insig. 

Incisors 

Magnesium

0.33±0.21 0.66±0.43 0.01 Sig. 

Premolars 0.63±0.22 0.60±0.16 0.69 Insig. 

Molars 0.79±0.32 0.60±0.24 0.10 Insig. 

Table 2: Effect of lithium on mandibular teeth (Mass percentage of minerals)

Teeth Mineral
Mean ± SD 

P-Value Remarks 
Control Treated 

Incisors

Calcium

10.15±4.61 6.62±2.57 0.01 Sig.

Premolars 9.81±2.71 7.64±1.85 0.02 Sig.

Molars 10.39±3.39 6.96±4.82 0.03 Sig.

Incisors

Phosphorus

6.28±2.81 5.08±1.86 0.19 Insig.

Premolars 7.27±1.93 5.95±1.46 0.05 Sig.

Molars 7.42±2.65 5.35±3.60 0.09 Insig.

Incisors

Magnesium

0.60±0.58 0.56±0.15 0.81 Insig.

Premolars 0.70±0.29 0.60±0.22 0.31 Insig.

Molars 0.99±0.38 0.64±0.33 .017 Sig.

Figure 2: Comparison of minerals in Mandibular 
Teeth

Considering the magnitudes of drug’s effect on the 
mandibular teeth which revealed that Calcium and 
Phosphorus decreased in all the three types of teeth, 
while observing the trend of Magnesium in mandib-
ular teeth which slightly decreased in premolars and 
molars (Figure 2). 

DISCUSSION DISCUSSION 
Lithium is a drug of choice for bipolar disorder and as 
well prescribed during pregnancy. Literature search re-
vealed that it has a noteworthy positive effect on bone 
density.8 In contrary, there is another study reporting 
that lithium caused a significant decrease in bone den-
sity.10 According prior report success and survival of 
the restorations were calculated with the Kaplan Meier 
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method. A Cox regression analysis was performed to 
detect influencing parameters for the survival or the 
success of the restorations. The Lithium disilicate res-
torations showed a good clinical performance up to 8.5 
years. The indirect posterior restorations demonstrated 
a high success and survival rate.11 
Prior reports in term of treating bone defect and frac-
ture, lithium seemed to be a good choice of micro-
element for improving the shortcomings of synthetic 
bone substitutes for their brittleness and insufficiency 
to promote osteogenesis.15 Effect of Lithium on bone 
was reported in prior studies. 5-8,10-13, but on the other 
hand the influence of Lithium on dental tissues has not 
been reported in the published literature. Regarding 
the clinical practice, the persuaded tooth drive re-
lated with chronic use of lithium carbonate in Wistar 
rats caused in poorer rate of tooth movement for the 
duration of 14-days period, probably to the decrease 
in the number of Osteoclasts.16 In the present study, 
lithium was given during pregnancy being induced 
systemically and reporting the influence on inorganic 
component regarding Calcium, Phosphorus and 
Magnesium on the teeth of rabbit‘s offsprings. One of 
the prior studies concluded that the different doses 
of Li distressed tissue homeostasis of Mg. The surge 
in Mg tissue concentration was perceived in groups 
getting superior Li doses cane effect nervous-muscular 
excitability.17 The researchers have focused on the 
Mg concentration influencing the nervous-muscular 
system. In contrast our results, reported the associ-
ation between maternal use of lithium effecting the 
inorganic component of newborn’s teeth. Parkin GM 
et al., strongly recommended that saliva may possibly 
be utilized for lithium checking, and unwrapped the 
access for the development and application of a point 
of-care salivary lithium scheme for the clinical prac-
tice.18 The recommendation of Parkin GM et al., is very 
important and might be included in research protocols. 
The hypo mineralized enamel surface may be con-
sidered regarding the bonding of brackets used in 
Orthodontic practice. The brand of adhesives and the 
enamel condition might regulate the result of bond to 
hypo mineralized enamel. Developmental defects of 
enamel (DDE) have been commonly perceived indi-
vidually in pediatric and orthodontic dental practices. 
The usage of bonding agent ingredients in dental 
practice for reinforcing and attachment of the bands 
and brackets is important in modern orthodontic 
practice. The surface of hypo mineralized enamel and 
its abrasion is practically assessed by considering 
superficial enamel evenness, firmness and shade. 
Appropriate diagnosis and precautionary manage-
ment might have some contribution to the pediatric 
dentistry along with the orthodontist challenged by 
the individuals with hypo mineralized teeth.19 It was 
also revealed in a prior study that lithium chloride ex-
pressively decreases orthodontic tooth drive in rats.20 
The report of an earlier study, revealed that autopha-

gy-promoting the influence of LiCl on bone remodel-
ing based osteoporotic environments for the period 
of tooth movement.21 Orthodontic tooth movement 
(OTM) is determined dynamism which employed al-
veolar bone transformation, considered by jaw bone 
development on the strain side and bone resorption 
on the inflexibility side. For the period of orthodontic 
treatment, instable alveolar bone restoration take 
place in osteoporotic patients, causing enhanced 
tooth crusade, and unnecessary alveolar bone re-
sorption which could lead to undesirable treatment 
results. Preventing the complications in osteoporotic 
patients in orthodontic treatment a previous study 
providing the consumption of LiCl in case of harmless 
orthodontic treatment to osteoporotic people with 
improved results.22 The preclinical evidence disputes 
to possible progressive effects of perinatal exposure 
to lithium, which is not found in clinical surveys. This 
study has provided the systemic effect of lithium 
administered in pregnancy on the developing teeth 
of neonates, the reports could help the clinician for 
designing the treatment plan. 

CONCLUSION CONCLUSION 
It could be determined that systemically used Lithium 
in pregnancy provoked aesthetically and operation-
ally compromised teeth. Therefore, it must be con-
sidered mandatory that the medication taken during 
pregnancy should only be according to the doctor’s 
prescription avoiding the risk of developmental im-
perfections on the newborn’s dentition. 
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