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NifedipineO| 2IA| X|24F2A|ZES| MEEMO
o|x|= &=}

dgyea Aooe Atz
B - AR - A

I. A ==

NifedipineS A& g4 da] ARREHE AEA
A 2 AE9 Z4F Z(calcium channels) &
3% Axg WRZY FEFYUE AAdEd A%
PPV EH I o] Tl 28-S F. Dipheny-
lhydantoin, nifedipine® cyclosporins<] &F&&
713 B3l dA s HESA Rende 34
A A=A FFol BAgo] FHAAANA T
AY3ti, nifedipine 23ty FIEE FFE-E of
g, X, LR¥E, JAEY, o4 B 2749
o), WHENIEI} oF 40% JACE BRAF5
6)

Nishikawa §7(1991)& #H4FHE olgAFe
A nifedipine® 717 FAHE o AL F4E
Hole F71A] Fd9 RioA 4 2 =AY
84 F4e 37 ¥EAQ diphenylhydantoind] 2]
A9 FAE Byt g FelolA g
FoH ojn] gFo] EASAE W, NLxHo F
A B E Ao g AASD AT g E
3l oS A& B el E F& A3 E HY, 7EY
XedFo] olF XA LA FAFE B
o9t EF tte FdldAE nifedipine® ©&
AR ulHEUE W HZBRE Aol nifedipine®]
A e52E LS AsA GAEET, 2l
A Ae&F BAZHE ol ALAHRRA L
Z4 e 243 g Eve At Qo] &
239 9= nifedipined] F717te] F471 #FE
2 &Z4 2] 99192 ¢AIEHY T} Sooriyamoorthy S
¢ (1990) 2 nifedipine &% F+= cyclosporin® 0]
B3 ghale] Z48 X2l ARg A2x 3 o4
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2.t} 5a-dihydrotestosterone(5a-DHT) & B4 &
go| Zrlsiytn Bsgch. EF Romanoss?
(1993) 2 nifedipinedl &3t FEE X&F 2
A E2] 7183 collagen type I, I, N, V, VI&}
VI % fibronectin®] Ato}& BAL A73F MY d
A)&9] 71401F o] et Hudkth
Hd 293 AFAESe] AT AEY] &
3E fx3le AAC dd A7V Bo] A¥EHR
e vElY Ax gol2E Fho WES EHIUAA
glolzE¢ TIP3 Uv MEH g3z, ¥
el A SEAQ retinoic acide AEQ] A7 &
ste] B E ARAT e BHEZ AEZHA 9 steroid
hormone, thyroid hormone® vitamin D; 54 rece-
ptorol] Z&3He Aoz BAHUP . Lawrence
59(1960) & A3 HEM A A E HFA7I1L
HPZAM e AT BEE F7HIA 8 FA)
A & g2l (dysplasia) = BolA| gkout, 9]
737t o=z, kel HlERl AdAE e
34 (metaplasia) & 2o|3, AFMEY ArE &
Z3Aq o, Bern 9(1955)# ¢ F7(1990) =
HorEu| 2ol osle] HHEMELeZ 34 (meta-
plasia)& A1 ZitkiaL 8k ch. E3}, glycyrrhetinic
acids ©¥TE ¥AHIA7IE EEZ interferon
(INF) T¥ interleukin-1(IL-D 3 Z& cytokine®
9] BHE &MY, FAMEY BIEE FTN
7131, % promotor 213t =¥ Epstein-Barr
virus(EBV) 8] @48 ojAlshe Aoz naEic
1819 71 52(1992) 2 phenytoindl] 23t} Zoid
) 22 X2 B4 retinoic acid®} glycyrrhe-
tinic acidoll )3} ZHAH U3 A SHFRAZ] FH
E3 FTEGLE ¥Egn Budyy. 2



o) nifedipine® ¥-&3= AtolA phenytoin?] ¥
87 FA dA R ZFE Patol BEEY
oy gjREe A7/ I % 2AYH A2 3
A E vlHe A i d7e F5E 4%
olt},

B A7 23X ZRAN AFHst wgdt
AR ALHREAEE ]88 nifedipine©] Al
o] e) R Ao vXE 9P B3 N X
£3le} o] & retinoic acid B glycyrrhetinic
acid7} oldl nlX e GgS X I E AL A
A ¥INE AEEHE 2% 24 B4 7148 g
Fusobacterium nucleatum A 228 US54 &
A Ro] wa} #Fsaat Yt

I, A7z U g
1. PR

Aol AHEE nifedipine(Sigma chemical co., St.
Louis, MO USA), retinoic acid(Sigma chemical co.,
St. Louis, MO USA)$} glycyrrhetinic acid(Sigma
chemical co., St. Louis, MO USA)E 70% ethanol®l]
|3AA 3MM filter2 o3}3t] 4T HE|F A}
239 H(Fig. 1). £ A¥olA AL AFy Us
2¥ Fusobacterium nucleatum 109539141 2% li-
popolysaccharides® AHE-3tich. Aol W&
Schaedlert A& o] g3l WE RAFA IFE
#7144 vwi%71(80% N, 10% Hz 10% CO. : COY
Lab. Products, Ann Arbor, ML, U.S. A) & ©|£-3t4
37CeA B4H o2 36X Y7142 2 vl et ot
vjkE AT ¥93(10,000Xg, 20min, 4C)FF

27d Agddss 33 AH{FF FHFE 19
A3 YFEAR e, A=A FAE West-
phal$* (1965)9] el we} 68C 5/ 1miol
@A 20mge] HEE 3o EAANIFE AT %9
90% (W/W) 68T 9] phenol(Merck) ™ &3l 15
B2 wESE A BREAIR T 1F &8 10T}
2] AFFE 10,000X g2 308 YANIFE A& 5
£ BES AFHL FUYY FFFE 7FehEA
23utEate FHE 4R RS 12475 T4
(dialysis) A1ZF YE5AZ3G WELE B5Y
t}.

D AeAfRALe wjF

YR A F45HY AP 2
BE 95t ULd 104 AF9 3R 27AE W
2)3tAA dxe F9l9 XS AAsIQTh. AAS
A&& 40% $-efo}l 8 A (fetal bovine serum, GIBCO
Co, NY, USA)# 20% 34 (penicillin G, strepto-
mycin, amphotericin B ¥, GIBCO Co., NY, USA)
€ #7138t o-MEM(GIBCO Co., NY, US)dl] 33] 4
A3k AT A2 & 60mm A L) %E Pe-
tri dish(Corning Co., NY USA)Z &7 AZ5A
BZE 93 No. 15 scalpel 274E o] &8}
Imm’2 A3t AEE ez 239 7}
st & RAEEE FA3EA dishel 2 o
F< ¥ pipettes o83l 7 dish®% 2mle] i<k
o4& FY3td 37C, 5% CO, &% 100% HIF7]
(Sheldon Manufacturing, Inc. Oregon USA)<lA
ieEtdeh. vigdesE 10% Sejol¥HT 1%
FRAYAE H7Me a-MEME ALE-35131 2 A X 0]
32 o 71X 39 HFHez n@IgT.

Nifedipine

Retinoic acid

Glycyrrhetinic acid

Fig. 1 Structural formula of nifedipine, retinoic acid and glycyrrhetinic acid

623



2) ojxbulj ¥

Petri dish W 9] vl}-& )81 HBSS(Hanks'
Balanced Salt Solution, GIBCO Co., NY, USA)E
23] MHsidch. Hatg AXE Eastr] 9sio
HBSSE AA3%tx, 0.25% Trypsin-EDTA(GIBOC
Co., NY, USA)E dishs 2m!¥ ¥31, 353t bench
Ao A kA3 ¥ Pasteur pipetteS ©]-€814] dishl
PHE JAMZE 7IARCR REATIL Y4E
28 Alg#EoZ &4 1,200 rpme 2 108 &
AR, AE2dL AAsD YHEAE ol &
34 HBSSZE 23] M ¢ F g ¥i MR
F-2 5] 60mm Petri disholl £33 ch, £
L 113 WA 1402 5tn g wiee 53
AciujoFstel Ao A3 ch

Pamar-s
1) Nifedipine, M9 WE24, retinoic acid R
glycyrrhetinic acid7t A &4FEA L Hejol] vl
R

Sug/ml9] nifedipine, AT WEZA, retinoic
acid® glycyrrhetinic acidE 7}t wFfolA 1Y
vl F MEME 718t 39, ethanol® 7+ 739,
nifedipine® 713 7%, nifedipine® ATy W=
2E 713 4% 2 o719 retinoic acidY glycyrrhe-
tinic acid& 718 B$-2 £Rstel 2R A Ginve-
rted microscope, Olympus Co., Japan)& o8-8}
AEYPEE BAEHA

2) Nifedipine, A9 WE2A, retinoic acid ¥
glycyrrhetinic acid7} X&4FZAMZe G40 v
XNE 9

5pg/ml®] nifedipine, A& WE4, retinoic
acid®} glycyrrhetinic acidE 713t 19 2 34 )
&3 ¥, MEZHE F337) At BHADF
4818 MTT(3-(4, 5-dimethylthiazol-2-y1)-2, 5-di-
phenyl tetrazolium bromide : No. M2128, Sigaa Co.,
St. Louis, USA) €9 50ul8 welloll Y3 4417t B2t
ujkgt & MTTE42 Welxn, DMSOE s0p¥ &
7}8ta] formazan 23 & SA AP, Plate® &
£E % BLISA analyser(Model ETY-96, Toyo inst-
ruments Inc., Japan) & 630nmE 7|$£2.2 577nm
AN FE=E ZAstdch v A¥eict 4@E o
EolUA & vigde gxFog A BE

2.
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AR A A2 o] d2TY LR A&
=5
ATEIE(Z) =49 welld) FF=/H= welld]
FHx=X100

3 SAEA

GE o] EAd & 4T AXTEYe HFX 9}
BELAE T3 437te] Aol dAFAEAY
(ANOVA) 2.2 B39t}

m, A& nt

1) Nifedipine, @9 W%, retinoic acid R
glycyrrhetinic acid7t A 2442 A X Hejof &
g

MEME #7I$ H$-(AHRE 1), nifedipine®
A A (AFRE 3) EE nifedipined} AT
WELE Mg AS(AEER 4)9 AXgeEs
AR AXLE7IE Bt $H ethanol S F713H
2F(AHEE 2), nifedipine, Alde WS4}
retinoic acidE 7} AL-(AIRRE 5) 2 glycyr-
rhetinic acid& F71¥ B(AIRE 6)9 HMEH
e AEEVY 248 F2¥H NXs ¥l
At

2) Nifedipine©] XS4 F-2M X9 AXgA ] 1)
A= 4%

vlok 194 nifedipined] 2|3 AXFAL sug/
ml®] FENA hRT <] 100.00+ 21.0590 ¥]3ted 125
£22102 Fo3Al F7HERE, AFdY dsh &
Ast) M T 13815+ 1142 284 F1E004
(P<0.05), ¥l 3dA ol d=ZH xto)7} ATt
(Table 1.

2) Nifedipine, 72 WS4 2 retinoic acid?}
AP FRARe] NEZAF v 9%

5ug/mle} FEANA viek 194 nifedipine©l reti-
noic acid& 71¢t %399 AZEFL 4539+ 13.072
nifedipine¥+& 7F§ 799 125.08+ 22.10H.t} wik
I, o218t retinoic acid®] AEEA A AdFe
WEA7E EAYE A% 2667+ 11938 JElgoy
(P<0.05), WY 3dAE K& Aol7t YUK Ta-
ble 2).

3) Nifedipine. AT WS4 ¥ glycyrrhetinic
acid7t AL REAZY HMEEA vxE 93



Table 1. Effect on Nifedipine on the Cell Activity
of Human Gingival Fibroblast(Mean+ S.

E.)
H
ours 24 hrs 72 hrs
Group
Cotrol(n=9) 10000+ 2105 10000+ 2.32
Nif(n=9) 125.08+ 22.10* 118.03+ 21.67

Nif+LPS(n=9) 138.15+ 11.44*
Nif : Nifedipine(5ug/ml)
LPS : Lipopolysaccharide
* | P<0.05 significantly different from control

97.27+ 30.72

Table 3. Effect on Nifedipine and Glycyrrhetinic
on the Cell Activity of Human Gingival
Fibroblast(Mean% + S. E.)

Hours 24 hrs 72 hrs
Group
Cortrol(n=6) 100.00+ 2115 10000+ 2.32
Nif(n=6) 12508+ 22.10*  118.03+ 21.67
Nif+ GA(n=#6) 73.89+ 24.31* 10948+ 892
Nif+LPS(n=6) 13515+ 1144*  97.27+30.72
Nif+LPS+GA(n=6) 56.06+3378* 90.71+12.64

Nif : Nifedipine(5ug/ml)
GA : Glycyrrhetinic acid(10""M)
* : P<0.05 significantly different from control

5p/mle] Fxoll A vl 145 nifedipine?t& 718
A% 12508+ 22,102 HZT ¥t §3HA &
¥ WA nifedipine® glycyrrhetinic acidE 7}g
B4 MESAEL 7389+ 24312 thE T ¥l
FroldtA Eh(P<0.05). 133 glycyrrhetinic
acid®] MEEAY FHhe AT s/ 24 g
5696+ 33.782 fold w& SZow gyt
(Table 3).

<l

V., &% %

Aeuie FAHA 4] BHLB 9k
SYYE Y 934 el due Bgsing
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Table 2. Effect on Nifedipine on the Retinoic acid
on the Cell Activity of Human Gingival
Fibroblast{Mean% + S.E.)

Hours
24 hrs 72 hrs

Group

Cortrol(n=6) 10000+ 2115  100.00+ 2.32
Nif(n=6) 12508+ 22.10* 11803+ 21.67
Nif + RA(n=6) 4539+ 12.07* 11767+ 826
Nif+LPS(n=6) 13515+ 1144*  97.27+30.72
Nif+LPS+RA(n=6) 2867+1193*  97.00+ 1171

Nif : Nifedipine (5pg/ml)
RA ! Retinoic acid(10"™M)
* . P<0.05 significantly different from control

;A LA YIS vgrt A% A4 o
4 Na2vde 59, AT g9, Ay 2
AZ2e HA, Aed 2ATR FA, A 23,
8, dost 2A 22 2 2 nQ4FY F4o)
gD, FRE Heed¥s mdde ¥
ARt S8R A vad AnsiAd vehdssd,
ANA AL AefHHE LoldA = RE T2
87 Azl AAZ g4xd F o,
Diphenylhydantoin, nifedipine® cyclosporing2]
FE HEo 9t TR H|PGFA ALvdE
Z2HQ) AFUR Y] fRo FAgle] TP
Bauslled, ¥ ATNME Fusobacterium nuclea-
tum 10953904 £ WHL SASINA nifedi-
pinedll % MXFAG Frle A9A UERF B}
Frol3tAl A Jebdti(Table 1). ©l& Alde W
549 F-#3HA nifedipinec] MEX AL S
< 9|u|ghe}. & 2ol nifedipine S B85k $hx}ol A
diphenylhydantoin®] 283 -FAlg Way} @3
R, 444 2 2T 2T FEH Fido)
BEHAH, st HHY $EHX)2d F3EA)
veked], X9 R9dMe Vel g3, o
E-8E A 4o B, 2
A 27N Fl A9, XNSHRFEALY
FA AAzANY 193 YR T B
AT, v AEZA] B3 AFoA] WX 1
Yo nifedipined 71 FolMe MTEAFo] &
213}A F o =] o] diphenylhydantoin® -S-AFEE A} ko]



w2 Halz AEed, wgAtY] g gE
Rake] Zrtel Fo] Slv Aoz YZHEP ¥, Ni-
fedipine2 AXT U229 ZEFYE A3
ofAlZ2 F7|7t FdA] mitochondria®l T/ F
271 ¢33 e gALs el i oxidative
phosphorylation®] ¥h$-&5 7} =2 x)1, o] ofu}
X% mitochondria dehydrogenase?] 4 € Z&¥4
fEAHo 2 250, Nishikawa 572 X354
o] FTE FANM FA2HY ¥FH nifedipines]
2717ke] Fojrl 2F2e] dddE gAlEE
dl, 2 dFdAe FAdd 2] ujdst 224
frdEe] MEPAo] nifedipined] 3l FUHE
2EE 5 Uk ol A A2 HRELAE
Axgge Fe A&FAFAANA A 29FEA
o 34 = 293 $AFE B0 glo] ug
Ue ddez 4 oe 23R =
Aol A F2q Ao U NE8HY A7 A
AAEL] ZAY YA g @ A7 e
Roz AlgEd. B dFoA AlEe vsLE 7t
3] A Eo] FAE &4F B nifedipine?Hs 7}
sto] WS wo} go] dETol H3te] AL
Aol & Aoz JeElgEd, & 7NN Ag
Fusobacterium nucleatum< 1% 542 B4 ¥714
Hro 2 A Aedd ¢ XAt W] HEH
2, 773 iR ATo| Fusobacterium nuclea-
trm& Efshe IS ATox dFc =g
ol Yehdes AAde] XeFHat gdo] ASAH
o2 QPGS (Table 1). °l23 AEZ4H9
W3l Sooriyamoorthy 5% o] 2313 nifedipine @5
E¥E cyclosporin® #o] B85 fxe] F4E A
oM AR &2 AA B} F71E testoste-
roned] XA F& Q! 5a-dihydrotestosterone (5
a-DHT) ] ¥4, nifedipined] 93t F&d AL
ZH oA ME NEe QA xfo] R AR}
HYE xL9 7]A o|F A7 #¥o] grh
Zokat A XAWEE] AFANA ME £3E A
T3k AA) Wi A7t Bol AlEHI e,
£ A7 A retinoic acid = nifedipine®] 93 F2€
AxFPE FaAZen ol HET A AU
retinoic acid7t MX9] A3z 3} AY L W
AFe BFEZ A EFHY steroid hormone, thy-
roid hormone™ vitamin D; 59 receptoro] 2§
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e Aoz BaEA W @llo] e Aoz A
Zrgith, £ AFolA glycyrrhetinic acid 4] nifedi-
pined] 3 FUE NLSHFEAME] MEGAHE
FUAle Aoz YERI, ©]& glycyrrhetinic
acidit 9¥TFE #4937l EFZ interferon
(INF) %% interleukin-DIL-1) 3 Z& cytokine®
o BHIE ZAAIIM, FHMEY £EE A
713, %< promotorol 9J3t9 f-= ¥ EBVY &4
3E A= Aoz HIERABPH gdo] e
Heg A4d.

£ A7) A nifedipine ¥ AT WELE 715
A% AYAA AEE7IE B o, retinoic acid
2 glycyrrhetinic acid& 71 ¢ UEie &
Ao} FFJEA AEEVY 247 T2 AHMERZ F
3&9etl, ©l€ retinoic acid ¥ glycyrrhetinic
acid7} A X MEE7] L4070 BAHE Ao
BRAGARRE 1-6). EF, A3 w)Eg
AedFEAEY AXEEAo] nifedipined] <13t
e FEE 5 UK (Table 1). o HEL
o] of&ell ti$ FE7I7t EAdhe Aoz Qe
He olegt MERAHY Fuiv AxYg 4F L 5
23 #do) Qe oz ddHEY AXEY F
7tele TEol Qv ROT AZHEY, ol#d o
Aol 23t &7 mRNA A9 Fxz A7
=3, glycyrrhetinic acid®] = o[2]§F mRNA
FF9 A ATZ FPHPT O, o]F AXTEA
9] 7k F4& Hole X&xH ) Sg-dihydrotes-
tosterone(5a-DHT) 9] ¥4o] F3o] F713la, o]
9} gEo] 5¢-DHTOl tigh X& $&A9 F77t
Basgion], dPHAA UAA AHFEAXE ¥
F& 5§ dTolA 5q0-DHTY Agdol Ful7ztz|
F7Mthe 2o @] e Aaez AZdcp
42)

£ dFNAM DEEAY 5ug/mle] WEE EA44]
ol MEZAY FE HAA, ozg AE7} A
o MXE97Fe] B3 #do] de Hoez 4
gy oleigt A#= glycyrrhetinic acid”}
cortisone®] antigranulomatus 2$-& FAFHow
A= Hael F-o] e AL E dycyrrheti-
nic acid7} MIX2] steroid receptorol] ZH-&3la] Al
ZgA AAE Fdshe ez Y] A,
& A7 A nifedipine®l] 93t fuE AXEA |



=
b

JA=E R F FETY competition©] A3t
3, 4-ketosteroid-5-alpha A ring reductase enzyme
system2] @A33lo] Yo e Aoz J4dup-
w0 Eg, ol#@F £30] 50-DHTY #& 3 &
ARG @A, o7]e)A wEelA 50-DHT7
A x| EAsE 50-DHT 78718 A3t AxX
g49 HAE Yodle Aoz FHPA W, F
Folle AAEA ujgF dAMZ 7 A5HE
%9 A7t asiy olg T ML &3l &
HE AR G B3 A7 gag ez A
Zg.
v., & 2

Nifedipine, A< W52, retinoic acid R glyc-
yrrhetinic acid’t XSAFEAEY] MEFA v
e 4 BFNRA =Y dviEE o]&% A
Zgee] $AT MTTE AHSE HES 84 3
A% An O e FEL duth
1. Nifedipine2 X &4/ 2ZMEEAE F7HAA T
2. WS4+« nifedipined] &3t} T A XL

F7HA A
3. Retinoic acid®} glycyrrhetinic acide] FofFol

Ae W52 EA¢ BAGC] AZEYY &

Ag By
4. Retinoic acid®}t glycyrrhetinic acide W49

ZAe BASL] nifedipines] 23t FoE A

TE4E T2

o] 4e] A7EH nifedipine ¥ AT W5
olste] MEYAe] F7H7t EFREIL, retinoic acid
2 glycyrrhetinic acidoll ©l3te} MZgAe) £24L
3% 4 U

EHOEH
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. MEM group at 1 day after cultivation. The fibroblast cells became globular(X16).
. Control group at 1 day cultivation. The fibroblast cells became globular(X16).
. Nifedipine group at 1 day after cultivation. The fibroblast cells had their normal stretched

cytoplasmic processes(X 16).

. Nifedipine and lipopolysaccharides group at 1 day after cultivation. The fibroblast cells

had their normal stretched cytolasmic processes(X 16).

. Nifedipine, lipopolysaccharides and glycyrrhetinic acid group at 1 day after cultivation.

The fibroblast cells became globular(X16).

. Nifedipine, lipopolysaccharides and retinoic acid group at 1 day after cultivation. The

fibroblast cells became globular(X16).
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- Abstract—

THE EFFECTS OF NIFEDIPINE ON THE
ACTIVITY OF HUMAN GINGIVAL FIBROBLAST

Jong-gil Choi, Jai-Hun Kim, Hyung-Shik Shin
Dept. of Periodontology, College of Dentistry, Wonkwang University

Gingiva is remarkly sensitive to certain drugs. Especially, long term use of phentoin, dihydropyrydine
(including nifedipine), cyclosporin and other drugs can be lead to pathologic changes in gingival
tissue, especially in terms of proliferation of epithelium and connective tissue. Recent study in terms
of proliferation of epithelium and connective tissue. Recent study is focused on the inhibition of
drug-induced gingival hyperplasia by using medicaments.

The purpose of this study was to investigate on the pharmacological effects of nifedipine, retinoic
acid and glycyrrhetini acid to the activity in human gingival fibroblast. Human gingival fibroblasts
were cultured from the healthy gingiva of orthodontic patients. Gingival fibroblasts were trypsinized
and cultured in growth medium added 5ug/ml of nifedipine, 10°’M of retinoic acid and glycyrrhetinic
acid. The passage number of cultured fibroblasts were between fifth and eighth. The cell morphology
was examined by inverted microscope and the cell acitivity was measured by the MTT assay.

Nifedipine at the concentration of 5pg/ml was revealed significantly effective to increase the cell
‘activity and lipopolysaccharide was cofactor to increase cell activity in the presence of nifedipine.
However, retinoic acid was significantly effective on the globular change of cell morphology and loss
of cell process regardless of the presence of nifedipine and LPS. Cell activity was significantly decreased
by the glycyrrhetinic acid at the concentration of 10™M regardless of the presence of nifedipine
and LPS.

These results suggested that the increased cell activity by nifedipine might be modulated by retinoic
acid and glycyrrhetinic acid. Further study is needed to clarify on their toxicological effects during
cellular modulation and mRNA expression change.

Key words : nifedipine 5 cell activity 5 cultured human gingival fibroblast ; retinoic acid 5 glycyr-
rhetinic acid.
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