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Relation of Paeonia lactiflora Pallas to Nifedipine-induced Gingival
Hyperplasia and Impaired Submandibular Glands Function in Rats

Sung Hoon Kim‘, Jongwon Choix

College of Pharmacy, Kyungsung University, 1: College of Oriental Medicine, Kyunghee University

Calcium-channel blockers such as nifedipine could be associated with gingival overgrowth. The aim of this study
was to examine the role of Paeonia lactiflora Paflas(PLP) on nifedipine-induced gingival hyperplasia along with
submandibular secretory function in rats. Animals in divided groups received nifedipine (250 mg/kg) alone and in
PLP(100, 200 mg/kg) in orally administration for 3 weeks. Pure submandibular saliva was collected intraorally by
micropolyethylene cannula and the mandibular gingiva was examined by means of dissecting microscope for signs of
redness, tickness, inflammation and exuda. Twenty-one days nifedipine treatment induced gingival hyperplasia
accompanied with reduced salivary flow rate and concentrations total protein, epidermal growth factor(EGF) and
calcium in comparison with normals. Co-treatment of animals with nifedifine and PLP protected from gingival
hyperplasia and retained flow rate, and concentrations of total protein, EGF and calcium in normal levels.

Key words : paeonia lactiflora palias, nifedipine, gingival hyperplasia, epidermal growth factor
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1 22405C, % @ 46-60%, B : 124]3F
light/dark cycle)oZ 13 T 1Y ALE=Z HIAIZ AF
180+10 go| Sprague-DawleyZl &4 A E AM&-3FATh 2ek-S
FAFe] B A A gheRAl o maj el A - Yske] A8t

B 5 Qe A g 4¥S sto] AAEZFH HAFge
A AAE A 3 AR FS A4S AEataat A=t
Ak
AR 9wy
1 &= 3 AA
TES 8% Science(EH?L) 4 ol & Wit FEA
A 4% 2ARE

AL, gAY B FFusd st &l stglorn As
o ARE (F)HTAF(AY) 2 st AT Ao
S AW, st AHsta olg T2 Ax & F et
AETE 150 g& SHF 2 Lol ¥ol 253 AlZ A7) WellA
33 W F2 ddth & FEHS o %A (Whatman No. 2)2
of7g 5 80T AT EINAM AdESH F FAAE A F
20 g9 FFHE Atk o] FFAE WY AF S FAFA o
Bl S Fote] %S AT F A dsd &3t 35
2 2 APe 6vhe Y 2w 3hed nifedipine(250 mg/kg, po)"”
9= ol 2 gheF :28(100, 200 mg/kg)T nifedipine &
Aol B4 9k A g2 B AAdsE Eoey
o, 4= 2 doxycycline(0.57 mg/kg)S A&t AT

Zo]7] 918 A 7Ald S
At & AP FE] sodium pentobarbital(50 mg/kg) TAF
203 Fol 30 mg/kgs I W T FARSt Aol B o 7R
SH 4 RS S, SR HIGSE doizz ¢
Zo] o] mAA 71, AL 3§

= rlr
IE °Pﬂ
}011
n:lo{
;
olf
21_,

bl

J
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Aok Iz st Zodgd & . wHEY
A=2 A d Al &3)A170 pilocarpine(6 mg/kg)S BT
AL BT B AHg F e #ea v BAE S4S
vlo] a8 FHd 302 F¢t AFHVste] 20Tl B#3te] EGF,
L4, iAo ZHo] ALl B BEul&Es Bl
b Bd ¥, QE2ZT A% stk 2FS HEd FAS =
ek & et o] F¥o] 1001 74 el B9 A, shetAd
Z2 9 FAL AZLE o] &3t ALtEATH

3. % 94 A=F
Lowry<] WS o]fsle] HFEEL bovine serum
albumin(Sigma, Fr. V)& AH&-3lo 4318t & &9 A5 g

CuSO4. 5HQO, 1 g Na3C6H507/%$r‘F 1 L), %0—‘.‘ B(20 g
NaxCOs;, 4 g NaOH/SHF5 1 1) 2 €9 C(EH A: 84 B =

15008 AHESHTh YA F) el 89
& 2ol 51087 WA g% 750 nmol

& Ao} 29

CE
A FREE 245

B F A AFE JA T g d2ed & FolA
Wli(OCPC)s’Jr A ]

88 AEEAE Ca

44 Kit(ohHA|o}, LOL-621 Ca)S AHE-3SITh = el 170
£ [Ca R1 0785 g/H¢t Ca R2
[o-cresolphta\ haleine complex (0.52 g/1)¢} 8-hydroxyquinoline
8 g/D)]= A7kste] 37Tl M w1z 5 34 570 nmoll A =4
shel EEAFRANN AR

(diethanolamine

5. EGF &4
g EGF 48419 W& o] &3k EIA kit(Takara Bio Co)
£ ST, & REFR AEL 920 R EGFY R A

#5174 e B2 Aol F, EGFR P
g Asgch AHHA e FA-E
g g A7}k EGFY

=7 a9

& @759 ol wet B
5]

=]
B

B2 A E(redness), T 7(thickness),
o .

24 Asg 2

& o383 04
% (inflammation),

ASA.

®oAge Qo7 ARe FAALEZARL B
D

uncan’s multiple range testE ©|-&

£

1. g B8 o e J3F

Nifedipine® #¢F FE5& FostaA A et £H|
£5 5 A% 30| Fig. 10tk #AF | nifedipines T30
ZA g #1 £571 Z4T(17.4£1.20 mg/min/g gland)ell
"3t @A3] 9A)(10.2+0.60 mg/min/g gland) ¥H o] 2ok

4

222100, 200 mg/kg) < 357 FATA Fo A Haele
u XA Ry 247 15.81.50, 17.6+1.80 mg/min/g gland® &
7F Rtk 4 iz FEE AFE-$F doxycycline(0.57 mg/kg)<]

SN Hof 22E Folo fAR A7 LRI

2. Calcium ¥=9| "X= 9

Nifedipinet 7t 282 Fosnd ©7 vl F
calcium® T=& =33 3] Fig. 2¢]th. 3 F ol nifedipine

S FoAFozA B calcium FE7F B3 (4.50.26 mg/dl)
ol Hlste] AA3] oA (3.1£0.13 mg/dl) H& Zo] Zof F2E
(100, 200 mg/kg)E& 353t TAF] oA HFlE v
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A R 247t 3.6+0.24, 4.00.18 mg/dIZ S/} S AT

N

Normal Control PLP PLP Doxyeycline
100 (mg/kg) 200 (mg/kg) 0.57 (mg/ke)

~ o
S B

&

o

Flow rate (mg/min/g gland)
IS IS

o

+ Nifedipine 250 (mg/kg)

Fig. 1. Effect of administration of nifedipine alone and Paeonia
lactiflora Pallas extract on rat submandibular saliva flow rate. Animals
were orally administered nifedipine or Paeonia lactiflora Pallas(PLP) extract for
three weeks. Pure submandibular saliva collection was performed for 30 min using
a microcannula and dissecting microscope. Pilocarpine(6 mg/kg) was used as the
saliva secretagogue. Data are means * S.D.(n=6). Data followed by different
superscript are significant by Duncan new multiple range test from normal(p<0.05).

il

Normal Control Doxyeycline
100 (mglkg) 200 (mg/kg) 0.57 (mg/kg)

Calcium (mg/dl)

=l

+ Nifedipine 250 (mg/kg)

Fig. 2. Effect of administration of nifedipine alone and Paeonia
lactiflora Pallas extract on rat submandibular secretion of calcium.
Submandibular secretion of calcium concentration was measured as described in
Materials and Methods. Each bar represents the mean + S.D. for six experiments.
Data followed by different superscript are significant by Duncan new multiple range
test from normal(p<0.05).
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4. EGF 3%l VA& 4%

Nifedipine® #¢f F&E& Fostix dFHY ©HY F
EGF9| & A3 2] Fig. 4]t} F ol nifedipines ¥
3o 2 elole] EGFe] =7} G4 (46.842.95 pg/ml)l 1l e}
o] A3 JA(204£3.64 pg/ml) HA ARo] FF FZE(100,
200 mg/kg)E& 373t FAIFS oA AiTdE l l IS

FEZ —rOC] gt doxycychne(O.57 mg/kg)-% %/\]—roﬂi/ﬁ
4124447 pg/mlZ B4l 7MgA F7F = AT
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Total protein (mg/ml)

a
a
ik ab
b I I
Normal Control PLP PLP Doxyeyeline
100 (me/ke) 200 (meg/ke) 0.57 (me/ke)

°

+ Nifedipine 250 (mg/kg)

Fig. 3. Effect of administration of nifedipine alone and Paeonia
lactiflora Pallas extract on rat submandibular secretion of total
protein. Submandibular secretion of calcium concentration was measured as
described in Materials and Methods. Each bar represents the mean + S.D. for six
experiments. Data followed by different superscript are significant by Duncan new
multiple range test from normal(p<0.05).

111

Nermal Contral PLP Doxyeyeline
100 (me/ke) ZDD(mg/kg) 0.57 (me/ke)

EGF (pg/ml)
B ¥ & 8

s

=

+ Nifedipine 250 (mg/kg)

Fig. 4. Effect of administration of nifedipine alone and Paeonia
lactiflora Pallas extract on rat submandibular secretion of EGF.
Submandibular secretion of calcium concentration was measured as described in
Materials and Methods. Each bar represents the mean + S.D. for six experiments.
Data followed by different superscript are significant by Duncan new multiple range
test from normal(p<0.05).

Table 1. Changes in rat after 21 days of treatment with nifedipine
alone or in combination with Paeonia lactiflora Pallas extract

Treatment (rES/Skeg) Redness Thickness Infllmmation Exuda STCOOI?el
Normal - - - - 0
Control + + * * 7
Nifediping+PLP 100 ++ + + o+ 6~
Nifediping+PLP 200  + - + + 3
N\fedéggﬁreDoxy 057 _ _ . ¥ 1

Animals were orally administered nifedipine and in combination with Paeonia lactiflora
Pallas(PLP) extract for three weeks. The mandibular gingival was examined on
anesthetized and fixed animals by means of a dissecting microscope. Gingival
hyperplasia indexes including redness, thickness, inflammation and exuda were recorded
in tested animals by histopathologist as described Ten Cate® A sign score was
selected to determine the severity of gingival hyperplasia. Data are mean of six
observations. ** p<0.05 significantly differed from normal respectively.
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