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Diphenylhydantoin, retinoic acid %!
glycyrrhetinic acidZ7} XI2MR2AME
Aekol| 2kst oA

gdof njxl=

Aguietm Agvet JFreraa
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I. M &

d &gl (Sodium phenytoin)®, Nifedipine? 2}
cyclosporin® &¢] FEE-L-o 23t G vlYg
F4 A&udie T2 AU {Fol &4
glo] B, 53] @dwe] 9std fuse
A vgEA AeHde geoF ) LENEsL 50
% AEE JeEPITy -, olgj§ 542 HREAEe
Ao Jehhe Haz g3 $8% 2 hyd-
roxylation®] #W3}glol”, gd@Fzde] AV 2%
BlgAe mYgd AL FIHY, AR
#A2? g vlugAd Ao §AFI g FHoz
F2HA.

ol Sooriyamoorthy 5V 4% % F24& X
o] X.2%3¥9) 5a-dihydrotestosterone(5a-DHT)
o] ¥Ao] T3] 7183, Southrend®& °]9}
o] 5a-DHTS oigt X& 4837} F7i=q,
APHoA A XNedf BAX vFE B 4
Fol A 5a-DHTS] Aol Ful7kA F7hshed],
Vittek5'93% Tamura$”& 3, 4-ketosteroid-alpha
A ring reductase enzyme system2] ¥/J3}ol| ol
3h= Aoz FRsdnt. B, L5 4FRe
Wi} S sorbrinus 6715 EAA] Bl & Asta, X
AL o FAY &A=z BaE F oy
ANegHo Frhe dojd = Udo] wEHU

Dahlloff52” 2 diphenylhydantoin®] X]-&Z 7o)
u) A g T AXo7]e] o3 A3 FHo)
A2 F 333, HasselV & XNLHFEAE F
9] Zd1& Hudly oyt Salo5?e % B4 A
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SHRAEME AT Hx A4 dud 2 w4y
el §4e TR v HEZHole o)
A€ Rustgen), Hasseld?2 W& 4L
Holg H{EAXME AEEAS Holn L
A4S ol AXos 848 =9 71340
FUHEE BErihez AAEIY.

HEW A= gol2E 8249 WE S 24 g
ol2EFL X3 e MEo) 2HE3u*, So-
rin¥} Roberts®™ = H)E} A HEA Q! retinoic acid 7}
AE] 3 E3te] HARFE WA= BB
M X3} H 2] steroid hormone, thyroid hormone® vi-
tamin Ds%9] receptore] #43= oz Hmsl
vt Lawrence$™ 2 A#e] vlElN A A9E
AEA7 2 AYSFAMe AHAE £ELLS Z7}
AlA B FA)7)Y H AN (dysplasia) & HolAl ¥
o}, Ane Zelvb AoEz, $57e et
HIEFY] Aol A& 2t 314 (metaplasia) & 2ol
AMAZE] A BAHAL, BernFVE WA
H X o3t HHPAMEGo 2 314 (metaplasia)
£ 51 3k T3, glycyrrhetinic acid®
AbeT*' ¥ MizoguchiS* o] 23l Qa7 & A3}
Al17)E BAZ interferon(INF) % interleukin-1
(IL-D 2 22 cytokineE9] ¥HE ZAA)70, &
AAEe] $£¥-8 A3, 2% promotoroll 2
8l §-=% Epstein-Barr virus(EBV) 8] &A43l=
A ez wuHYch 2y dRie @
77} murine 3T3 ¥ teratocarcinoma®] F,@ #&
HEE AEFo) B3t A7z wjgd FAA T
AEZA vl a7 HF d7e B2 A



Holgpr®,

B a7 23e #IdA AHd wiFY
[RY ALHFEHEE o83t Mo ¥3}s}
@do] U+ retinoic acid R glycyrrhetinic acid 5l
diphenylhydantoin®l 213l {4 A ¥e] Ful
AXZA niNe 9% BF3nA Y.

I, A9z U 2y

1. gz

Ay AHg§ 5 5-diphenylhydantoin(Sigma
chemical co., St. Louis, MO USA), retinoic acid(Si-
gma chemical co., St. Louis, MO USA) ¢} glycyrrhe-
tinic acid(Sigma chemical co., St. Louis, MO USA)
€ 70% ethanolo} &3 A1# 3MM filter2 o33}
4Co B@{F A3 K (Fig 1.

2, ok

DASHREAEY vk

LA A3 &P Y aYHY] 2YA)
B2E d3lo g7 104 A¥9 82 L7XE T
ABAA gA] 9} FH 9 X)eg FASH}. A
&g 40% $-elo} ¥ A (fetal bovine serum. GIBCO
Co., NY, USA) ¢} 20% ¥4 A (penicillin G, strepto-
mycin, amphotericin B ¥, GIBCO Co., NY, USA)
& 71 o-MEM(GIBCO Co., NY, USA) ol A 33
AXQ3Ach. AT 2L 60mm M| YE
Petri dish(Corning Co., NY, USA)Z &7|i AX
HA K& F5AA NO. 15 scalpel 271& o]
£33l Imm*2 AE3Y .

A A2 239 713RIE7 F 23E A
Vg F3AA dishdl T ¥ ¥ ¥ pipetted
o] &3t 2 dishd 2mi¢] W¥A-E& FYU3}d 37C,
5% CO, &% 100% H1%¥71(Sheldon Manufactu-
ring, Inc. Or. USA) A w3ty ). vigdeze

Fig. 1. Structural formula of 5, 5- diphenylhydantoin, retinoic acid and

glycyrrhetinic acid
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10% FBSS} 1% #AAIE ¥/ a-MEME AMS-
1 ©9Y AX3o] FAE wA Y HFHez
wP3A T

Petri dish 9] vjoFel-g& A A3 HBSS(Gibco
Co, NY, USA)Z 23] AA3gich. F3e HEE
¥a)817] 93t HBSSE A A& 1, 0.25% Trypsin-
EDTA(GIBCO Co., NY USA) & dish@ 2ml¥ ¥,
A7} benth AolA WAI$ ¥ Pasteur pipetted
o] g8 Al dishol ¥-id AFAHEE 7|AH2E &
A7 AR YE AldEez A4 1,200rpm
o AR ARG AEde AMAn
QYR E o)&3A HBSSE o3 AR F HF
Bg Wi HEEFAL BEY 60mm Petri dishol
223k, £5 H8L 1:3 WA 1:48 3
Ze oz 53 WA 83 Adjuigste] gl
ARg-3F Tt

2) Diphenylhydantoin, retinoic acid%} glycyrrhe-
tinic acid7} N SHFRHAERYG, HZ5F R AXH
Axd ne Y

10,0007l A Z& 96-well plate] 2 wellell &
%3k, 5ug/ml® 10ug/mi®) diphenylhydantoin
+=107°M, 10°°M ¥ 10""M¥] retinoic acid ¢} glycyr-
rhetinic acid& 7}& ool 29 wigd ¥ AIX
gy g BFdn, AEXLFE AZIAS  trypsin
EDTAZ A XE wold ¥ trypan blue exclusion
Mg o]434 hemocytometer® M EFE ML,
QXYL 257 93t Qe dsdd S
MTT(3-(4, 5-dimethylthiazol-2-yD-2, 5-yD-2, 5-di-
phenyl tetrazolium bromide : No. M2128, Sigma
Co., St. Louis, USA)& 50u¢E 96-well plate]
Z} welloll Wil 4A3HEet Mg ¥ MTTE4E
¥g) i, DMSOE 50u8 37}8+4 formazan 24 &
LA A}, PlateE 2 EEF ELISA analyser
(Model ETY-96, Toyo instruments Inc., Japan) 2
630nmE 71FSE 577nmolM FE=E FHA
o}
o] Aguict g ofo] SoiA @ HigAE
Yzzoz dAsly 2E AYADE offig #o]
Uzze WEERE A&
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AZXRAHAE(%) =AY welld FZE/HZ well9)
F3% X100

3) Retinoic acid®} glycyrrhetinic acid?} dipheny-
lhydantoindll 213l f-=€ A2 HFEAH L] &4
o wxe A

S5pg/ml¥ 10ug/mle] diphenylhydantoin®l reti-
noic acid®} glycyrrhetinic acid & 7}8to] 2 v 4%
I AERY, AEs 2 AXgde MTTHE S
o] 8-3}9 3. &4 & ELISA analyser(Model ETY-96,
Toyo indstruments Inc., Japan) £ 630nmE 71&2
Z 577nmlA FEEE S}

4) $AEA

HY wellre 24 27 57802 SR, o4&
EAo] & ZHFe] AXYST Y Yo} WALE
FiAen, Az Aolg AYFFENH
(ANOVA) 2.2 #X48ldct.

m, A&z}

1) Diphenylhydantoin, diphenylhydantoin¥} reti-
noic acid, ¥ diphenylhydantoin® glycyrrhetinic
acid7} AeAHEAZ Yol vlAE 4%

Diphenylhydantoin ¥ glycyrrhetinic acid & 7}
Ae A MEEZE B, retinoic acidS
7% 7% diphenylhydantoin %+ glycyrrheti-
nic acid®] &M<t F@{3A AEE7|Y 247 T2
Ax= A3 (Fig. 2—6).

2) Diphenylhydantoin, diphenylhydantoin® reti-
noic acid, ¥ diphenylhydantoin® glycyrrhetinic
aicd7} ALYFEAE FHol vAe 9T

Diphenylhydantoin® X &4FRME S of
Z33 9% #o)7+.¢ll L, diphenylhydantoin®l
retinoic acid& 7} 7%} diphenylhydantoin®ll gl-
yeyrrhetinic acid& 7HeE BRolE X4/ 2AE
o) gge XA PAcHTable V.

3) Diphenylhydantoin®] Af-RMXe] MEgA
o "X Y



Diphenylhydantoinel 21% A E&4-& 10pg/mle]
FENAM BT vjdte FUtHe F%E BJ
(P<0.1) (Table 2).

4) Retinoic acid =+ glycyrrhetinic acid?t X-&
AREAXY QXA e 9%

107 M} 107*M 9] retinoic acid& 7+ ¢ glyc-
yrrhetinic acid®] &9} F@#3HA AX ol vz

Table 1. Effect of diphenylhydantoin, retinoic acid,
and glycyrrhetinic acid on the prolifera-
tion of gingival fibroblast
(Mean% + S.E., n=5)

Proportion of proliferation( %)

E 100.00+ 33.33
D 91.63+ 20.64
D+RA 55.56+ 20.49
D+GA 55.56+ 11.11

D : Diphenylhydantoin E  Ethanol
RA ! Retinoic acid

GA : Glycyrrhetinic acid

T R glycyrrhetinic acid?Hg 71 2ol vjdto F
dEey 10 MAME 228 9 glycyr-
rhetinic acid?+& 71 2499 AMERHL F=o
Z@sA MEEEE ZAAZHTable 3).

5) Diphenylhydantoin® retinoic acid?} -4
FEAX AT vXe 9%
5ug/ml % 10pg/ml9) %) diphenylhydantoinl

Table 2. Effect of diphenylhydantoin on the cell
activity for human gingival fibroblast
(Mean% + S.E)

E(0.175%) 100.00+ 37.50
(n=5)
D(5pg/ml) +E 108.61+ 24.65
(n=5)
E(0.34%) 100.00+ 45.46
(n=5)
DQ10pg/mD +E 22440+ 51.30*
(n=5)
D : Diphenylhydantoin E : Ethanol

* . P<0.1 significantly different from control

Table 3. Effect of retinoic acid on the cell activity for human gingival fibroblast at second day

(Mean% + S.E)

Concentration % change
Retinoic acid(RA) Glycyrrhetinic acid(GA) RA+GA
(n=5) (n=5) (n=5)
E 100.00+ 42.85 100.00+ 42.85 100.00+ 42.85
107°M 488.28+ 33.14" 10.90+ 2.00 330.91+ 33.08°
E 100.00+ 46.94 100.00+ 46.94 100.00+ 56.78
107°M 264.66+ 12.28° 2203+ 3.76 137.85+ 1340
E -100.00+ 54.49 100.00+ 54.49 100.00+ 54.50
107'M 7.65+ 133 664+ 3.09 8.65+ 1.67
E : ethanol

a : P<0.05 significantly different from group added 107°M and 10~"M retinoic acid, 10~°M glycyrrheti-
nic acid, and 107°M retinoic acid and glycyrrhetinic acid.
b : P<0.05 significantly different from group added 10™°M glycyrrhetinic acid and 107°M retinoic

acid and glycyrrhetinic acid.

¢ : P<0.05 significantly different from group added 10™°M and 10™"M retinoic acid, and glycyrrhetinic
acid, 10™°M retinoic acid, and 107°M glycyrrhetinic acid.
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107'M9] retinoic acid® 7} At AExgAde 6) Diphenylhydantoin® glycyrrhetinic acid7} %)
2oy} diphenylhydantoin?t& 71§ A% B} SHREAMEY AEZH v g
Rk TH(Table 4). Sug/ml ¥ 10ug/mle] FEA diphenylhydan-

Table 4. Effect of diphenylhydantoin and retinoic acid on the cell activity for human gingival fibroblast
(Mean% + S.E)

E(0.175%) 1000+ 375 E(0.175%) 1000+ 37.5
D(5ug/mD) +E 108.6+ 24.7 D(10pg/mD +E ' 2244+ 513
(n=5) (n=5)
E(35.175%) 1000+ 6.1 E(35.175%) 100.0+ 294
D(5ug/mD +RA(107*M) +E 298.7+ 314 D(10pg/ml) +RA(10™°M) +E 999.9+ 333.2
(n=5) (n=5)
E(3675%) 1000+ 6.1 E(3675%) 100.0+ 294
D(5pg/ml) +RA(10"°M) +E 206+ 31 D(10pg/ml) +RA(10™°M) +E 523.1+ 27.0°
(n=5) (n=5)
E(0.525%) 1000+ 86 [E(0.69%) 1000+ 131
D(5ug/m]) +RA(10""M) +E 152+ 35" D(10pg/ml)+RA(107'M)+E 47.1+ 16°
(n=5) (n=5)

D : Diphenylhydantoin

RA ! retinoic acid

a . P<0.05 significantly different from group added 10pg/mé diphenylhydantoin 107°M.
b : P<0.05 significantly different from group added diphenylhydantoin.

Table 5. Effect of diphenylhydantoin and glycyrrhetinic acid on the cell activity for human gingival
fibroblast (Mean% + S.E)

E(0.175%) 100.0+37.5 E(0.175%) 100.0+ 37.5
D(5pg/ml) +E 108.6+ 24.77 D(10pg/ml) +E 2244+ 513
(n=5) (n=5)
E(35.175%) 1000+ 6.1 E(35.175%) 100.0+ 294
D(5pg/ml) + GA(107°M) +E 39.7+ 41 D(10pg/ml) +GA(107°M) +E 618+ 29.6
(n=5) (n=5)
E(3675%) 1000+ 6.1 E(3675%) 100.0+ 294
D(5ug/ml) + GA(10"°M) +E 151+ 19 D(10pg/mD +GA(10"°M) +E 60.8+ 125
(n=5) (n=5)
E(0.525%) 1000+ 86 E(0.69%) 100.0+ 131
D(5pg/mi) + GA(10'M) +E 192+ 46 D(10ug/mb)+GA(10°'M) +E 86+ 15
(n=5) (n=5)

D : Diphenylhydantoin

GA : glycyrrhetinic acid

a: P<0.05 significantly different from group added 107*M and 10™'M glycyrrhetinic acid.
b : P<0.05 significantly different from group added glycyrrhetinic acid.
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toin®fl glycyrrhetinic acid& 718 23¢9 ¥ g4
diphenylhydantoin®t-& 7}§t 7-9-H.c} YetcH(Table
5).

V., &3 % uct

Fendie F42HQ H4%19 HEF 93t
HAsE T 954 vidie 4Ry 4L B
£33l WA = e v 9S54 Bldrt gl A 954
v 45, AXFES, Jue g3
WA, N2e 2ATe] ¥4, gd9 &8, &%,
Ael ANz g A2 TR FHo] &
Z55, TR HREAXe a9de ¥gY Ao
37 F=eAn vad AdastA Jehded,
A A A} ANelZHHE g0l = EE A
e Az X8 + ek

BAGRANA Fojshe A EEY HEo=
A 2)eFe 3 ey Fxe B0
Ae Aoz 27 FF54L=2 NT{HFY ¥
2o PR g 2 A|FEo P X @& €AY
ZF3Aog uPFYE orrie k. AFH
=R g @ A& @t G444 (Mulberry-
shaped) o]0} FWlF 2F o] &@gg 7HAL, &¥
AY¥E Bolx] g1 7l Hoz RElge] Hiy
Atk E=F, dEdd Jevde F42H AFRF
#Agl0] A3y TuURSe FRAAAANAN LA
s 53] Adsiel Ax|o whdsta Ex) o ¥
24€d. z3yettes G 4o Ag=x
He| R=8R F27} 4¥e FARXE, A&7
Zolx Az e 03] FiEm, ALd
AU YANE $EL ZAEE A ¥s) &
T 2g94 dH7F vepdo,

£ AT e HREAMEe vjgdel diphenylh-
ydantoin ¥ glycyrrhetinic acid& 7}¥ Z¢< 3
A AEEIE BYor), retinoic acid& 7t
7%= diphenylhydantoin %< glycyrrhetinic
acid9) &4 F@sHA AXE7|e L4 F2A
¥ Wzsigd olel g AL 19789l Grippo%t
Gudas®™ E§ 19893l Stoner?} Gudas® 7} B g
retinoic acid?} Fo A EWel] &4 3 retinol™} reti-
noic acid A% o] FYE A A Y
R v A= Yol YA R = EQ%e Aoz

A2t ecH(Fig. 2—6).

B, AAsHA g e HRFRAREY] AXY
Jo] oEgg&el ¥ diphenylhydantoind] 2]ty
FUES FFY + AU, viY 290 FRY F
7He 838 5= A (Table 2). o2 ¢ AP
FUHEGE EE NEFANs BAEHRA = @Y
22 AZH MEo] o] &) uiF 58717 &
A= Aoz HAdY. E£¥, oY MEgA 9
Fde MESFS F7Hgl0] Ve e 2.2 Shafers
Mol LI N2 FEA L] F43 #-o] Qe
WEde Aitsle 292 GYME] MEZY F
7He Role Aoz AZHed, ol FAd o
AA7} AEFH] 4%g vlAA] 43, mRNA
Ao ENE NGER, glycyrrhetinic acid?)
AT o83 mRNA &9 JAa%2 FH€0).
ol2|§ M XEY 9] T F48 Hole AR 3
5a-DHTS] B/do] F3 o] F7}38kaL, o|¢} vio] 5a.
DHTOll ti g 2] &48-A F7te] Rl Ay 4dolA
QA A2HFEAME viFE H§ AFAM 5a-
DHTS A¥-ge] Fuliztx] F7kgtte Bauwel
e Hoz Azdd

olgl§ MEXEAF9 Fd= phenytoin FAF F
Ao Xfut dx] ke X471 2R E ke Sklans T
3 Goebel®9] Bl UR3h= Aoz YZgr)

HjElYl A Eol2F Aol WEE 274AA
o|2&FE X3 v METLY AL Ha
HA 3, vlgeA FEMQ retinoic acide A X2
A7a Eale] AL AxA e BHREL AER
A9 steroid hormone, thyroid hormone® vitamine
D:59 receptorel] FE&3= Aoz HI® FHO
B, Lawrence 5?2 A 9] HlglW] A= A9E 9
A7 AP FolMe FHAXe] BEE F7IAA
HFATY o] P Holx grovt e F3st
Ao 1, 57 #3F9 vghn AdME Fote
S Holz, AR HALg HuIHY,
Bern3?® % FUEu| M o3l HPHEYgo 2
AL FAANGD B3y, =8 vET A
HFroAde HoHE WA 548 Holv Re
Haggieg®2ew, B AFME retinoic acidE
107"Me] HEEoAM AEGAYo] FiHe FFE
B HHTable 3).

Glycyrrhetinic acide @37 @43 A7l &
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A2 interferon(INF) E¥ interleukin-1(IL-1) 2
Z& cytokineE9] FHIE AN, FHAEL
Y& 244713, $% promotors] 3l ST €
Epstein-barr virus(EBV) 2] #Al2lg <jAlsle A
o8 Bam® Hed, £ d7FdA 100°M FE
AME MZEYE JASH 2, o) Ane
glycyrrhetinic acid”} cortisone2] antigranulomatus
Z8-& PR JAgrh= Hael #do) sls
AL 2 glycyrrhetinic acid7} M X 2] steroid recep-
toroll &3] MEGAI] FAE FUe oz
A= o)Ay, £ d7NA #¢€ diphenylhyda-
ntoin°ll &j3t] M EZA o] A HE A FFEL
9 competition®] &3} 3, 4-Ketosteroid-5-alpha
A ring reductase enzyme system2} &4 3}o)] B o)
Qe Aoz QLA ™, EF, retinoic acidoll
oA MEEFe] glycyrrhetinic acidE H7I5td =
WA ke 2L F A Alold] FErjHe] &
A gol Y& Ao g A, retinoic acide
steroid receptorol] # &3t Zo] olug} Grippost
Gudas®$} Stoner?t Gudas®7} H1g | Eujo)
EA 3= o) intracellular retinol-# retinoic acid-
AgTdg F3lo dojur] gReoz Aztgch
ol2{gt &37o] 5a-DHASH #& B3 {-dxE ¢dH
Al713, 7leA wEolF 5a-DHAVE M Xl E3)
8= 52-DHA #4718 53t AxgAde] Wsle
dosle Aoz A, o7t 4L &I
AL 2 AsFgoz Y= a, A W
G5 AT T AT HG o] A7t HaH
Ao g e, ol#g FAE o8¢ JFAT7t
Yaslelet 479,

v.d 8

Diphenylhydantoin, retinoic acid ¥ glycyrrheti-
nic acid7t A SAAFEAE] HZEZA v §
Fg FAANA JFA @rEE o] E7 AERY
33 MTTE AH8-3 MlXe 48 43 43
s Ze HEE dth
1) Retinoic acidt diphenylhydantoin % glycyr-

rhetinic acid®] E&A¢} @HAgle]l X MFEA
g TRgez MK Fig 2-6).
2) Diphenylhydantoin, diphenylhydantoin® reti-

noic acid, 3 diphenylhydantoin®} glycyrrhetinic
acid& 7}¢ A9 AMEFdMe ALedRR
ME FHoe IE& vAX FUTH Table 1).

3) Diphenylhydantoin® X &2 M Lo Mg
4& F7M%e BEE B Table 2).

4) Retinoic acid ® glycyrrhetinic acide V% %
Al N SHRFRAEL] MxgAo] Fi3gct
(Table 3).

5) Glycyrrhetinic acid$} retinoic acid¥ diphenylh-
ydantoin® &3l FUlE MEZHE B4R
tH(Table 4,5).

o]49] A7, diphenylhydantoin® X]-&4%
BEAZY FHo F¥E nAR @i AT
57He JElE 38§ Bo|Z, retinoic acid X gly-
cyrrhetinic acidoll 2% AXEA 2 24 ALY
T ik
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Fig. 2 Control group. The fibroblast cells had their normal stretched cytoplasmic processes
(X16).

Fig. 3 Phenytoin group. The fibroblast cells had their normal stretched cytoplasmic processes
(X16).

Fig. 4 Phenytoin and retinoic acid group. The fibroblast cells became round (X16).

Fig. 5 Phenytoin and glycyrrhetinic acid group. The fibroblast cells had their normal stretched
cytoplasmic processes (X16).

Fig. 6 Phenytoin, retinoic acid glycyrrhetinic acid group. The fibroblast cells became round
and the cytoplasmic processes were lost (X16).
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— Abstract—

EFFECT OF DIPHENYLHYDANTOIN, RETINOIC ACID
AND GLYCYRRHETINIC ACID ON THE CELL ACTIVITY
OF HUMAN GINGIVAL FIBROBLAST

Tai-Kyung Kim, Young-Wook Kim, Hyung-Keun You, Hyung-Shik Shin
Dept. of Periodontology, College of Dentistry, Wonkwang University

Some therapeutic agents and medicaments may lead to pathologic changes in the gingival tissue,
especially on the cultured human gingival fibroblasts.

The purpose of this study was to investigate on the effect of diphenylhydantoin, retinoic acid to
the human gingival fibroblast. Human gingival fibroblasts were cultured from the healthy gingiva
of patients with orthodontic patients. Gingival fibroblasts were trypsinized and transferred to the
wells of 96 well microtest plates. Next day, the medium was removed, fibroblasts were washed with
HBSS, and the washed cells were cultured in growth medium added 5 or 10ug/m¢ of diphenylhydantoin,
107°M, 107°M and 10™'M of retinoic acid and glycyrrhetinic acid. The passage number of cultured
fibroblasts were fifth and eighth.

The cell morphology was examined by inverted microscope, the cell number was counted by hemocy-
tometer, and cell activity was measured by the growth and proliferatiton assay using MTT assay.
The fifth experiments were performed and statistical significance was measured by ANOVA. The
cell morphology in the presence of retinoic acid was round irrespective of the presence of diphenylhy-
dantoin and glycyrrhetinic acid(Fig 2—6).

The proliferation of cells was not changed by diphenylhydantoin(Table 1),

The cell activity showed the tendency to increase at the concentration of 10u’/, of diphenylhydantoin
(Table 2). The cell activity in the presence of retinoic acid glycyrrhetinic acid was decreased, and
the increased cell activity by diphenylhydantoin was decreased by retinoic acid and glycyrrhetinic
acid at the concentration of 107’M(Table 3—5).

These results suggested that the increased cell activity by diphenylhydantoin might be modulated
by retinoic acid and glycyrrhetinic acid.
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