University of Mosul

College of Dentistry

The Effect of Vitamin D3, Iron, and
Low Level Laser Therapy on Teeth
Eruption

A Thesis Submitted By
Niam Riyadh S. Al-Saleem

B.D.S..MSc Orthodontics

To
The Council of College of Dentistry

Mosul University
As a Partial Fulfillment of The Requirements of
Philosophy Doctorate
In

DENTISTRY / ORTHODONTICS
Supervised By

Dr. FadhilY. Jassimv

Asst. Prof. B.D.S. ,C.E.S., D.S.O.

2018A.D. 1437A.H.



Abstract - =

Abstract

Tooth eruption is defined as the movement of a tooth from its site of
development within the jaws to its position of function within the oral
cavity. The aims of the study are to evaluate the effects of vitamin Ds,
Iron, low level laser, a combination of low level laser and Vitamin D;
and a combination of low level laser and iron on :

1-The eruption of teeth.

2-Rabbit  Bone  Specific = Alkaline = Phosphatase  (BAP),
Rabbit  Tartrate  Resistant Acid  Phosphatase = (TRACP),
Matrix metalloproteinasel (MMP1) and Matrix metalloproteinase 3
(MMP3)concentration.

3-The number of osteoblasts, osteoclasts, bone trabeculae thickness ,
blood vessels, and on new bone formation.

The sample consisted of 72 females white rabbits which were
randomly divided into six groups. The eruption rates were measured
for the right lower incisor of each rabbit using Digital Caliper in parts
of millimeters.

A-Vitamin D3 Group: received vitamin D3 I. M and were randomly
divided into three subgroups of four rabbits each Vitamin D Week
One (Dwl), Vitamin D Week Two (Dw2), Vitamin D Week Three
(Dw3).

B-Iron Group : received iron III hydroxide poly maltose complex
which were randomly divided into three subgroups: Iron Week One
(Fewl), Iron Week Two (Few2), Iron Week Three (Few3).

C - Laser Group : the right lower incisor of each rabbit was subjected
to laser irradiation (Laser Diode elexxion /Germany) with a wave
length of 810 nm and output power of 100mW were randomly divided
into three subgroups: Laser Week One (Lwl), Laser Week Two
(Lw2), and Laser Week Three (Lw3).

D-Laser and Vitamin D3 Group: This group received laser irradiation
they received vitamin D; I. M and laser and was randomly divided
into three subgroups : Laser and Vitamin D Week One (LDw1), Laser
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and Vitamin D; Week Two (LDw2), and Laser and Vitamin D; Week
Three (LDw?3).

E - Laser and Iron Group: received laser irradiation in addition they
received iron I hydroxide poly maltose complex they were randomly
divided into three subgroups: Laser and Iron Week One (LFewl),
Laser and Iron Week Two (LFew?2), and Laser and Iron Week Three
(LFew3).

F-Control Group: consisted of 12 rabbits which received no treatment.
They were randomly divided into three subgroups: Control Week One
(Cw1), Control Week Two (Cw2), and Control Week Three (Cw3).

Biochemical evaluation included four Enzyme-linked immunosorbent
assay (ELISA) biochemical tests (My-Biosource USA)were
performed in accordance with the manufacturer instructions. These
tests were: Bone Specific Alkaline Phosphatase (BAP), Tartrate
Resistant Acid Phosphatase (TRACP), Matrix metalloproteinase 1
(MMP1) and Matrix metalloproteinase 3 (MMP3).

The rates of eruption were significantly higher than control in week
one, week two and week three periods. Bone metabolism markers was
affected by the agents employed in varying degrees.
Histomorphometrically Vitamin D3 caused increased BTT, number of
osteoblasts and area of new bone formation but the vascularity was
significantly lower when compared to control group. Iron had a
positive anabolic effect on bone. In Fe subgroups, the number of
ostoeblasts and area of new bone formation were significantly
increased when compared to control group. Laser enhanced new bone
formation but caused a significant reduction in osteocytes number.
The combination of Laser and Vitamin Ds; showed a significantly
higher percentage of area of new bone formation and bone trabeculae
thickness than control. Laser and Iron combination recorded the
highest acceleration rates with a significantly higher number of
osteoblasts and osteocytes and significant increase of arca of new
bone formation when compared to control. The acceleration of
eruption achieved in all experimental groups is the result of the
positive effects of the agents employed on bone and tooth eruption.
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