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taken to measure mesio-dists e number of blood vessels
‘ and the thickness of ging \ and eosin stained sections.
‘ Proliferative activity of the epithelie ghistochemical analysis using PCNA
monoclonal antibody. Significant increase mthe aband labio-lingual distance of the lower gingival
tissue was detected morphometrically (p< 0.05). e were more blood vessels in the experimental groups
than in the control groups, however there was no specific pattern based on the dosage or duration of
nifedipine administration. On the other hand, significant differences were found in the gingival epithelial
thickness and proliferative activity between the experimental and the control groups. PCNA-positive cells

were observed in basal and suprabasal layers, but nearly none in lamina propria.
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Introduction

Nifedipine, a calcium chan-
nel blocker is widely used for long
period of time in the clinical
management of hypertension or
myocardial disease'***. One of
side effects of nifedipine utili-
zation was gingival enlargement
particularly on labial surface of
anterior lower gingiva .and of
anterior  upper  gingival"*’
However, this enlargeme
not occur either on edehtul
area or on lingual s
anterior lower gingival.
the gingival en
similar to that o
phenytoin usage
occurrence of
gement is stil
factors such a
plaque ma
occurrence
gement’. A
gingival e
attributed
however so
squamous ce
from gingival induced
by cyclosporin toin ®.,

Gingival e prev
lency  varies " 0%
because of d11ant1
from 13-50% beca
toin administratio
because of nifedipine

Gingival enlargement is ijff="""€cCrea

enced by dosage and duratio
drug induction. Dosage of 250
pe/g in diet will lead to gingival
enlargement after 20 days ad-
ministration. However on the
fortieth day the graph of enlar-
gement will be flat’. Drug dosage
is not a determinant factor in the
occurrence of gingival enlarge-
ment®. However nifedipine con-
centration in the gingival tissue or
in its metabolite is more to be an
essential variable the gingival
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enlargement manifestation''. Drug
combination, dosage and duration
of administration do not give rise
any significantly difference in
gingival enlargement'”. In human,
gingival enlargement is detected
after 1-2 month usage of the drug,
in dog it occurs after 7 weeks and
in rat happens after 89 months
Mechanisin ioival enlar-
gement in ie has

plasmag
fib
gd"and 1

t because of

tional mechani
neehanism
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well. HenCe, e “Tise to
decreasing or blocking of cellular
secretion function '°. Nifedipine is
assumed to influence directly in
gingival fibroblast "> by forming

the connective tissue matrix..

Homeostasis disturbances may
produce many locus in which
medication could interfere in
synthesis and degradation of
collagen '. Collagenolytic sign of

- :

inflammatory cells in fibroblast
and metaloproteinase are pheno-
mena that depend on calcium.
Calcium antagonist might inter-
fere Ca™" transportation leading to
collagen resorbtion disturbances.
On the other hand, in vitro study
regarding the effect of nifedipine
to normal gingival fibroblast
result in decreasing of collagen
and protein synthesis * . It is also
appened on enlargement of
al fibroblast after induced
amil’.
ically, nifedipine-in-
ival  enlargement
an enlargement with
on, it was
nor hyper-
ea, hyper-
s detected
cells were
ic epithe-
ibroblast
fibers
ve tissue
and, it was

there is an
metabolism
enlargement indi-
thesis activity
hefigingival enlarge-
a relationship with
ular matrix'®. Cell proli-
eration could be detected by
immunohistochemistry  analysis
using a specific marker such as
PCNA since PCNA is a very im-
portant DNA replication protein
in signal transduction pathway of
keratinocyte division **

From above description it is
essential to study the pattern of
gingival hyperplasia based on the
morphometric, histogical changes
and PCNA expression of gingival
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epithel resulted from nifedipine nifedipine according to the dosage
induction in different dosage and and duration of induction shown
duration. in Table 1.

Material and Methods Table 1. Mean (X) and standard deviation (SD) of the mesio-distal (X,),
labio-lingual (X;), and the height of central papilla (X;) of the rat’s

Thi six male Sprague gingival according to dosage and duration of nifedipine induction

Dawley rats aged 6 — 8 weeks

were used in this study. The Dosage ok far

gingival tissue of the lower jaw 7 day 217 day 2 day
after induced with nifedipine in SD X SD e SD
DMSO at a dosage of 0 mg, 15 3989 0040 4.006 0032

mg, 30 mg or 60 mgkg ba s 3.506 0122 3574 0.102
weight was observed on ) : 001 0252 1992 0.112
21% and 42™ days

animal was sacrifi : : 066 4556 0.096
jaw was taken imgp : L 406 3777 0.294
measurements 20 2.328  0.050
la}:.uo-lmgual x 5.103  0.181
height. = For ; Ry ' 3828 0.066
gingival m > 03 : 6 339 0.037
gingival ¢

second in ; 013 0.007
measured; ingua ; 84 0.080
gingival mea : : 61  0.220
gingival al to

lingual . erdental p2 T

space of fi isors was significance
measure the heightof central (p< 0.05)
papilla w: measuring SINg  mesio-

the disian e peak of distal i
papilla to : st concave measurer use of nife-
surface of ngiva of _the dipine in ased on the

C18 e !-:. of
first incisor. The C o AW 1 ¢ Ty % wk’n- el
fixed in buffe alin 109 4 ‘ ‘ gnificas ence was perform
. R yaengethe gingival mea-
—— CLCLLOT 73 attributed to the

for + 24 hour
gingival was ;

0 duction and the
of papilla.

embedded in paraffin.

meter sections were provided and
stained with Hematoxylin
for blood vessels counting and
measuring the epithelial thickness.
Some other sections were immu-

metric according to the dosage
¥ of nifedipine induction

nohistochemically stained with F

p
PCNA to observe the number of Inter-dosage X 44,722 0.000
proliferative cells. X3 20.547 0.000
X3 12.107 0.000
Inter-duration X, 17232 0.000
X 13.338 0.000
Results X) 2.598 0.078
3 Dosage-duration X 49.040 0.000
The measurement of the X2 12.612 0.000
lower jaw of rat after induced with X3 9.609 0.000
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The result of blood vessels
enumeration and epithelial
thickness measurement are shown
in Table 3.

From the table above shown
that the number of blood vessel in
experimental group was higher
compared to the control group.
However the increasing of that did
not describe any particular pattern
either according to the dosage or
duration of nifedipine induction.
'om the ANOVA demonstrated
gnificant difference (p>0.05).
clear that the epithel of
ental group was
hat of the control
it was also
OVA based on
duration of
< 0.05). The
from the
vessel and
Ss_appear in

Fig. 1 : Rat’s gingival epithel i

1ty of

; epithe mined by
: counting ¥ of positive
staining analysedgby immu-

M [ N ] M nohistoche PCNA
staining us dy from 100

00). Positive s for 1000X
mings (arrows) esp

4ol

ipnl

layers accompani se COLRE + section. The
( II ated in Table 5.
Table 3. Mean a.nd sta [ehumber g ] \1"#' Lol c above seen that
epithelial : _, A i, T p and the longer
duration of ; fiction gave the
‘ ' ve PCNA stained cells.
Dosage (mg) / Lpithe! EW i *t positive cell was found
Duration (day) Y 4 dosage of 60 mg for 7 days.
15/7 1.440 £ 0.19 124 + 0.0 By using ANOVA the proli-
15/21 2.107 £0.387 0. 016 ferative index of epithelial cell are
15/42 1.217 £ 0.510 0.129 £ 0.005 given in the table below.

. 7 30/7 1.993.40:577 0.143 £ 0.020 From the table above shown
w0 30/21 1.330+0.33 0.129 £0.045 that among the dosage, duration
30/42 1.773 £ 0.836 0.159 +0.009 and interaction of both gave
6603/2 "'1 1.443 £0.709 0.159 £0.008 significant difference regarding the
1773 £0.196 0.147£0.013 proliferative activity of gingival

60/42 1,550 £0.191 0.183 £0.023 epithelial cells

Control 1.663 +0.57 0.110 £0.011 ’
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Table 4. ANOVA of the enume-
ration of blood vessel and
the epithelial  thickness
according to the dosage and

duration of nifedipine
induction
F P
Inter - dosage
- Blood vessel 0.070 0.975
- Epithelial thick-  6.752 0.005
ness
Inter - duration
- Blood vessel 0.207 0.890
- Epithelial thick- 4,197
ness

Dosage - duration

- Blood vessel

- Epithelial thick-
ness

Dosage (
day)

15/7
15721
15/42
30/7
30/21
30/42

60/7
60/21
60/42

control

44.67 +2.88

Table 6. ANOVA of epithelial cell
proliferative index according to
the dosage and duration of
nifedipine induction

F P
Inter - dosage 34421  0.000
Inter - duration 3:750 0.036
Dosage - duration  3.053 0.030

The influence of nifedipine induction to gingival epithelial cell proferation

Discussion

From the result of this study,
it was apparent that morpho-
logical gingival size significantly
increased especially for mesio-
distal and labio-ligual gingival
distances.  Histologically, the
connective tissue became loose,
proliferation ~was  dominantly
performed in bagal and suprabasal
cells as_d munohisto-
0gica | ] blgod
{ i a1

reas
acterized
nira ang €
clinicallyin g as hyper-
ia, h atrg
Ging 1sia begcause
on is bd

altefation of.

of folj@aacid,

‘ Hn ?

pf

cell

‘ ssue
classified as stab

are

cells because of
their low replication level,
however these cells might

replicate rapidly if appropriate
stimulation  exists ' The
statement above could be used as
a reason why there was no
significant difference of the
number of blood vessels between
the experimental and the control

groups. Nifedipine action in
bothering the Ca"™" influx into cell
was assumed as a stimulation to
fibroblast in extracellular matrix
formation. Because of limited
collagenase product it results in
enlargement of tissue morpho-
logically ',

Oral epithelial cell denotes
labil cell and has high prolifera-
tive capacity®'. Nifedipine induc-
tion will stimulate basal and
parabasal cells of gingival epithel
0 become more active in

iferation that resuted in

easing  gingival  epithelial
t has been reported that
piession  could  be
zleus of basal and
the nifedipine/
gingival hy-
sréasonable since
uclear gene
e cascade of
diyision =,
istelogical finding
irated loose
obably as a
ux  disturbances
as tissue’s
r hand, in-
easing number
in the ex-

in
conne

result o
that is
oedema.
deed, th
of bloo

jcall

perimental however it was
‘% : cific pattern ap-
i ¢ to the dosage or

nifedipine induction.
ggested that no

Ailnmatory — process
, in  this nifedipine-
mced  gingival  enlargement.
The latter result supported a
finding that histologically nife-
dipine induction inclined to be an
enlargement with normal compo-
sition neither hypertrophic or
hyperplastic process’. This tenet
also confirmed a result of study
that in nifedipine induced tissue
did not find any inflammatory
cell °. Increasing number of the
new blood vessels as a result of
new capillary opening that in
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The latter result supported a review of studies in the rat model. /  14. Narayanan AS, Meyers DF and Page

: " . e Periodontol 1996. 67 : 463-71. RC. Regulation of collagen pro-
ﬁ‘n (.hng. that . h15.t(?lo_gically bmfe 3. Barber MT, Savage NW and Seymour duction in fibroblast cultured from
dipine mductlop inclined to be an GJ. The effect of cyclosporin and normal and phenytoin-induced hy-
enlargement with normal compo- lipopoly-saccharide on fibroblast: perplastic human gingiva J Periodont
sition neither hypertrophjc or implications for cyclosporin-induced Res 1988. 23 : 118-21.

: 2 : gingival overgrowth. J Periodontol  15. van der Wall E, Tuinzing DB and
hyperplastic process’. This tenet 1992. 63 : 397404, Hes J. Gingival hyperplasia induced
also confirmed a result of study 4y E Nieh S, Hsiao CT, Hsieh YD by nifedipine, an arterial vasodi-
that in nifedipine-induced tissue and Wikesyo UME. Nifedipine- lating drug. Oral Surg, Oral Med,
did not find any inflammatory induced gingival overgrowth in rats : Oral Pathol 1985. 60 : 38-40.

nn : brief review and experimental study.  16. Uitto J, Bauer EA, Santa Cruz D,
gl Tereasing inanharoaf the J Periodontol 1998, 69 : 765-71. Holtmann B and Eissen AZ

new blood vessels as a result of 5. Sato T, Oikaring S, Oikarinen Al Decreased collagenase produc-tion

new capillary opening that in Effect of phe d nifedipine on by regional fibroblasts cultured from
normal condition those capillaries collag human tissue nevi of the collagen type. J Inv
gi Dermatol 1982. 78 : 139-40.

21 : )
s fll Osed- « The .(épencllng of i Biown RS, Beaver WT and Bottomley.
Capl, _ary 13 ,COHSI LG . |, e 1 e mechanism of drug-induced
additional capillary as the diVal, hyperplasia. J. Oral Pathol
rete pegs elongation : 3 : ed 0:201-9,
was an increasing metabo . 1D Fry HR and Dabbous

L. Lyperp al. J De A gdwcollagen metabolism
f:lCthlt.y because g : 13232 i duced  gingival
induction. oris M pyold=Rodrique v iodont Res 1994.

JP, Nagatay T Js HeNifedipine- :
ed gi gro JR and
. presencgy or e of* gingival mmunohisto-
Conclusiong inflamatiof, it Reriodont Res of Extra-

83 29 :

-SRI, z . aito 0 , Saka-moto calthy and
. _leedl' ? : S. Expressiol yrateth and Ki- i i erioydamo{
in  increas antigd hiperp
particularly duced by md phefiyt 20. Sug W. Current
of the anteria ) J Periodont ;581 : con . Australian

®ther hand, cell 9. Seymour RAGSnith B, RogoShSR. #7 - 156.
rate of ging » compaifvigEiigRLs of az
significantly
and suprabas
the enlargeme

ers of

7, 44-9!
22. Saito K, i anda N and
Sakamoto localization of

owever,
involved

mﬂammats)ry op protooncogene
hyperplastic pro ded iifgival hiperplasia
to be an enlargeme 1 e ipine and phenytoin.
composition. 7L 000. 71 : 44-9.
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