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Abstract

One of the majoc.health problems inglderly women is ostecoporosis post menopause. Dentists must
be aware of the-disedse since its inv@lvement on the jaw. Nowadays, there are a-let of ‘researches on
correlation of ostesporosis and mandible but only few concentrate on hormonal substitution therapy and/or
Calcium-vitamin Ds (Ca-vit D;). This rgsearch is topevaluate the effect of hormonal substitution therapy
and/or Calvit D5 on mandibular height. Forty five rats are vsed in this research and. divided into aine groups:
one control gréupytwo ovariectomized (OVX) groups. twoOVX groups treated withrestrogen, two OVX
groups treated with Ca-vit D; two OV X groups treated with cstwogen and Ca-vit I, Al of the rats except
the controlgroupssWere ovariectomized as model for postmencpausal estrogen’ deficiency state. The
treatment was done in two or four weeks. The'ammals were Killed with cervical dislocation, the mandible
were excised and soaked en"Hydrogen. Peroxide 10%. Ihensthe mandible®ssheights onright buccal side
were measured from the mandibufar base to the alveolar.crest. It is concluded that*hermonal substitution
therapy and combination of the harmonal substitution therapy and’ Ca-vit' P, canmaintain the normal
mandibular height. Mandibular, height of groups with therapy using Ca-vit'Ds have slightly lower means
compared to control group but without significant difference statistically. The best therapy is combination
of hormonal substitution“therapy and Ca-vit 12,
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Introduction.
incidence.! The increase of bone resorption,
One of the major health problems that which exceeds normat resorption rate without
take attention for most women, especially bone apposition, is common in estrogen
wormen over 60 years old, is osteoporosis deficiency state. This cause bone loss and
because its increase in number and incidence decrease of bone density.’ With aging, it is
of hip fracture. According to Mitchell and found that there is a decrease on cortical
Stancel (2001), 20% of those who suffer hip mandibular mass, but not on trabecular pan.}'
fracture passed away |2 months after the Even though, still there are controversial

Temu Ilmiakh KPPIKG XIII




Henel D, Erwin | Jimmy G Niniarty ZD |, Dewi F, Anghy §

arguments on the relationship between
mandible and other parts of body *

The relationship on dentistry is quite
clear that menopausal women often complain
with her denture.” Excessive jaw rcsorption
will cause instability of the denture. Implants
are contralndicative because jaw can not give
support for implants.” Osteopenia happens on
periodontal tissues that can cause teeth
mobility and avulsion.™ * Even until today,
there are a lot of rescarches on correlation of
osteoporosis and mandible but only few
concentrate on hormonal substitution therapy
and/or Ca-vit Dy on mandible. Research that
can show the effect of hommonalssubstitution
therapy and/or Ca-vit Di jon  bonc | is
ovariectomy on rats, Bilateral ovariectomized
rats act as models 1o perform menopausal
state.” This «research. uses ovaricctomized
Wistar rag§ and evaluates the effect’ of
avarieclomy  andhormonal ™ substitution
therapy dandior Ca-vit=Dy onmandibular
height,

Materials and Methods

Forty-five. four months old, female
Wistar, rats, weighing between 154 - 238 &
hat bave mivesbirth at least once were used in
this research. They were divided equally into
ane control group and eight| experimental
<roups with two ovariectomy. groups (OVX),
o OVX groups treated withaesicogen (EST),
w0 OV X groups treated with Ca-vit Ds (CD),
two OVX groupsttreatcdiwitheestrogen and
Ca-vit Dy (ECD), Under general anesthesia
with  diethy!” eter, the mice underwent
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ovaricctomy except the control group. In each
of the experimental groups, the mice were
killed two and four weeks after operation.
Estrogen preparations {estradiol hemihydrates
2 mg tablets: ESTROFEM, NOVO
NORDISK) and Ca-vit D; preparations (Ca
hyvdrogen phosphate dihydrate 500 mg and
133 IU cholecalciferol tablets: CAVIT-D;,
MERCK) werc dissolved in 10% Carboxy
Methyl Cellulose and given per oral daily.

The mice were killed by cervical
dislocation and their mandibles were removed
and soaked in 10% H.0- solution for 2 days.
Aticr thc bones were free from the soft
tissues, the.mandibular height was measured
from the alyeoiar crest on buccal of the first
Molar to inferior ‘edee of the mandible using
digital calipers.

Onc Way ANOVA were used to test
for the difference between the groups; P-
values  of less than«0.05 were considered
statistically significant.

Results

Fig. | and Fig, 2 show changes m
mandibular  height of the control and
treatment groups. -The'mandibular heights of
all two weeks group’seshow no significant
difference with the contral groups. The OVX,
EST, and ECD groupssshow stight decrease
compaied__fo control’ group. During four
weeks, observationgtime, significant difference
was shown by ECE and eontrol group. Only
OV X_and EDr groups shew lower vaiues of

mandible height.
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Fig. 1. Mandibular height on two weeks observation
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Figs.2. Mandibular hoight on four weeks observation
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Discussion

Osteoporosis 1s one of'major problen
faced by postmenopausal women because “it§
high risk of bonc fractures.” Osteoporosis
happens when there is imbalance between the
rate of bone formation and resorption.
Postmenopausal estrogen  deficiency  state
gives direct in fluences on dental treatment.
The gquality and quantity of alveolar bone
should be considered in designing dentures.
Specimens used in this research are wistar
rats that had given birth 1o case ovaricctomy
procedure. Mandibular height was measured
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ob 'the buccal “side of the first molar on two
and four weeks after operation. Kawamoto
(2002) observed that TRAP positive cells are
abundantly found on buccal side of mesial
root of [rst moelar and estrogen deficiency
state increases osteoclast formation within 14
days cven though pre-osteoclast activity had
begun 7 days after ovaricctomy.” Hirai
(1993) states a significant difference between
the height of the mandible with the severity of
osteoporosis and no specific changes on
blood Ca and P level of osteoporotic

¥*TRAP { Tartrate -Resistant Acid Phosphatase )
is a specific marker for ostcoclast
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women.'" Taguchi (1995) states that besides
Bone Density Measurement (BMD), alveolar
bone height is a reliable measure on
diagnosing osteoporosis."

The present result indicates that
mandibular height was not change for all
groups during two weeks after ovariectomy.
Body can stilt maintain Ca homeostasis even
though estrogen level has decreased. Blood
estrozen level was not completely reduced
after ovariectomy, but the decrease in
estrogen level will be compensated. In
postmenopausal women, blood estrogen level
decrcase as much 12 pg / 24 hoursdt
Estradiol level in ovariectomized ratswas 6 5
pmol / liter and in normaldfat asdmueh 27.5
pmo! ¢ liter.'" There,afe anether source of
estrogen other tham owaries  which is the
adrenal cortex. Besides that growih hormone,
insulin, and thyroid are.also having role:in
preventing fast bone lossihwln conelusion,
short-term estrogemdcficiency state is nat.the
only factgr that cause bone loss.

During 4 weeks period, the decrease
in mandibular height-cafi be.observed. The
effect of cstrogen deficiency is the increase in
ostece lastiformationsin 14 days.'* Eujita states
thai the increase of TRAP positive ¢cells and
decrcase . bone trabecular velume | of
ovariectamized Wistar rats weresfound four
weeks aftépmov@iicctomy,” This fesedrch
states that there 1s.a decrcase lin mandibuiar
height of.the HVX 4 group compared to
Blank even though it s ietwsignificant
statistically . If the sample mumber increased
or observation time lengtliencd, the difference
would be morgisignificat.

Hormonal  Replacement  Therapy
{HRT) is a chosen therapy for eliminating the
estrogen deficiency stal@e -~ alfippért states
that estradiol preparation ean bessed as first
choice for HRT in post menopatsal wometis -
Estradiol is the most effective preparation for
humen and the most similar preparation to
hody’s natural hormone. The side effect of
estradiol is himited because it only induces
few heart proteins.”” Even though, still there
arc increase of the risk of stroke, venous
thrombo-emboli, pancreatitis, endometriosis,
and vagina, breast, endometrium, ovary
cancer."'® The combination of estrogen and
progesterone reduces the risk of those side
cffects.
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Estrogen inhibits bone resorptom
process through its effect on osteoblast and
osteoclast. It is known that osteoblast and
osteoclast have estrogen receptors. Estrogen
stimulates  differentiation of  osteoblast
through osteocalcin, ostecpontin, osteonectin,
and alkaline phosphatase.' Interleukin-1,6,11:
Transforming Growth Factor-p.
Macrophages-Colony  Stimulating  Factor,
leukocyte inhibiting factor, and stem cell
factor are signals form osteoblast which
activate osteoclast.' Estrogen can inhibit
osteoclast activation through inhibition of
those cytokines and increasing m-RNA
expression for Insulin-like Growth Factor-1
and TGF-B."% Estrogen can also give direct
effect on ' osteoclast with acceleration of
osteoclast ‘apoptosis.'. This research proves
that on EST 2 and EST 4 groups show no
significant difference compared to controi
afoup. loorconclusion,. administration of
estradiol as hormone.replacement therapy is
e{fective to maintain mandibular height.

The main role of vitamin D is the
regulations.of “ealeiugJiomeostasis so that
vitamin D: has.various receptors on various
organs,.gspecially imsthe intcstine and bone.
Vitamin D; playsa role on increasing calcium
absarption in the intestine. On bone, vitamin
Dy reduces bone -remodeling process and
ingreases. bone mass thgough  increasing
osteocalcin level which “increase bone mass
and deusity through osteeblast secruitment.”
Combmatien_of vitamin D; and Ca is very
usefuisfor post-mengpausal_women, Calcium
intake as, much 4500 “mg/day added with
vitaunDaas much 4000l is a suggested
dose{oropost menopause  women,'’
Combination of witamin D; and Ca can
decreaseiserum Parathyroid Hormone (PTH)
level.” Fhe decrease of serum PTH level
decreases bone resorption activity, so that
there is a reduce of bone loss on post
menopausal women. If serum calcium level s
high, vitamin Ds;  will much greater
hydroxylated inte 24, 25 (OH), D;
(secalciferol)  which  stimulates  bone
formation.”® On the other hand, high
concentration of calcium-vitamin Di can
stimulate bone resorption through inhibition
of bone collagen synthesis." Calcium-vitamin
D, therapy as single therapy is quite effective
on maintaining mandibular height, Even
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though, cstrogen’s role is quite significant on
calcium metabolism. Estrogen administration
enhances the calcium absorption rate in
intestine and calcium retention in kidney.”
The present study gives similar result that
therc is no significant difference of CD 2
group compared to control group. '

Combination  between  estrogen,
calcium. and vitamin D; is a more effective
therapy to prevent excessive bone resorption.
Loose-Mitchell states that enough calcium
and vitamin D, intake on daily foods can
increase the success of HRT.' Combination
therapy gives higher rate of success compargd
to single therapy because of its.synefgistic
effect. Longer period of therapy may
eventually increase mandibular height. The
similar result reported by Civiielli (2002}
which state there is an iocrease ot alveolar
bone height after’ estrogen, caleiumy, and
vitamin D; administration for three ycars on
post menopausal women. ** In_conclusion,
combinaticn therapy in long period ts.rhe
most effectivestherapy on maintaining the
mancibular height.
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