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THE EFFECT OF DIFFERENTIAL MODULATION OF N-METHYL-D-ASPARTATE
RECEPTOR ON THE PROLIFERATION OF PRIMARY CULTURED NORMAL
HUMAN ORAL KERATINOCYTES: DNA SYNTHESIS RATE ANALYSIS

Insoo Kim*?, Ki-Suk Paik!, Mi-Sook Chang*, Won Lee? and Seung-Pyo Lee!
'Department of Oral Anatomy, College of Dentistry, Seoul National University, Seoul, Korea
Div. of Oral and Maxillofacial Surgery, Dept. of Dentistry, Uijeongbu St. Mary s Hospital,

The Catholic University of Korea, Gyeonggi-do, Korea

In the present study, | investigated the effects of N-methyl-D-aspartate (NMDA), arachidonic acid (AA), and Nitric Oxide Synthase Inhibitor (NOS-
1), aone or in combination, on the proliferation of cultured primary normal human oral keratinocytes (NHOK). The purpose of this study was there-
fore the preliminary study for the examination of the interaction between these agents and NHOK in order to elucidate the mechanisms by which

epithelial growth and regeneration are regulated.

NHOK were obtained from gingival tissue of 20 individuals aged 20 to 29, and third passage (P3) cells were used for this study. The DNA synthesis

was measured by the BrdU assay.

Addition of low concentration of AA (1 #M) and high concentration of AA with NMDA group (NMDA+AA 10 M) made DNA synthes's rate
increase significantly at the early stage. Adding NNA (10 M) affected DNA synthesis rate to increase significantly in 4 hours. At the early stage,
DNA synthesis was significantly active in the NOS-1 with NMDA groups than in the control and the NMDA-only group, while it didn’ t become sta-

tistically meaningful in 24 hours.

AA 1 M and NNA 10 M may induce the proliferation of the NHOK independently and NOS-1 may induce the proliferation of the NHOK with
NMDA. These reactions might be related to the NM DA receptor in the cell and the change of the intracellular calcium ion concentration.

Key words: N-methyl-D-aspartate, proliferation, Normal Human Oral Keratinocyte, Arachidonic acid, Nitric Oxide Synthase Inhibitor
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Table 1. BrdU absorbance at 450 and 540 nm in con-
trol, NMDA, AA and NMDA + AA groups

hours 4 24
M +SD M +SD
Contral 0.948+0.108 0.652+0.138
NMDA (100 M) 1.011+0.118 0.611+0.066
AA (14M) 1.055+0.023* 0.597+0.055
N +AA (1 M) 0.958+0.027 0.668+0.099
AA (10 uM) 1.032+0.091 0.467+0.098
N +AA (10 M) 1.304+0.065* 0.405+0.052

M: Mean, SD: Standard Deviation
* P<0.05, Significant difference from the control group of the same hour.
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Fig. 1. Effect of NMDA, AA & NMDA+AA on the DNA
synthesis rate of NHOK.

BrdU absorbance values were converted to % of
control. * P(0.05: Significantly different from the
control group of the same hour.

125



CHT-LIX| 2007;33:123-129

HiA) W3 4N 7 3 B E A F ol A th 27 Tk DNA 34
o] &A=t 53], AFEe AAE M7t AL (AA Ly
M)z} 5 =2] AAS NMDA<S}F 7o) 713l A3 +(N+AA 10
M)l A BA A 0 72 {28 po| & K Th 240 7 Tl = o)
PR gz B G2 DNA 4SS HYoy EAH0 R
ol atA = st

(1) Bz (O NMDAT S 371 (N)
DNA@J¢l] 7] %)= NMDA¢] & 3}

100 M ] NMDA 3717} NHOK ¢] DNAGH & 441 7¢
S7IA 713 2840 2 ol A7) 5L QUSIAIRE B A A L

oJ8kA) = eysket.

o] v]: NHOK <]

o
EXG

@ Wz (O AAT= H7HE (A)2] H L NHOK €] DNA
FHdell m 2= AAS] &3
FE (1AV)e] AAS] 4 7}7F NHOK €] DNAHY & 447
Foll FAHSE FT ez ST 2 2447 $71]
A&E A= XA L 288 FAHOE FAT HEE ofy
A A AL G5 AU L E (104M)2] AAL] 7}
7} NHOK 9] DNAGHG & 447+ -0l S7FA1 7] 3 2471 7F $-o]

27 AAA T FA A 22 o] ohA] = F T

(3) AATHE H 7} (A)Z} NMDASH AAE 7¢o] 3 7} (A+N) 3
2375 9] ¥ NHOK 2] DNAGHA o] 1] )= AAd] o &
NMDAJ &3}

=15 0] AAS] 3k DNA 34 ¢] 2122 NMDAS 7ro] 3
7?0}‘31/‘1 A WHA, 355 o] AA o gk DNA 344 o] z4=
2 NMDAE o] H7kshaAl 27kt gl eh,

Table 2. BrdU absorbance at 450 and 540 nm in NMDA
and NMDA + AA groups

hours 4 24
M+SD M+SD
NMDA (200 M) 1.011+0.118 0.611+0.066
N +AA (1 M) 0.958+0.027 0.668+0.099
N +AA (10 M) 1.304+0.065* 0.405+0.052

M: Mean, SD: Standard Deviation
* P<0.05, Significant difference from the NMDA group of the same hour.

126

2) NMDAS} AAZ 7ol
H7H (N)# 48 2< 13 NHOK |
NMDAS] th 8t AAS] & 3} (Table2, Fig. 2)

] A7} (A+N)F 2 372 7} NMDA TH=
DNAgH ol | A=

5% AAS NMDASEH 3ol 718t 7= Z 7]l NMDA
T H7Hg 7Bk 9] 8l NHOK 9] DNARHY & 5714
o TLolel s BAA S E frov] 3 st I3t

3) Aol NMDA &= 2 7} (N)3} 4 1 nitric oxide synthase
inhibitorE- 3 7}k A ¢+ (NNA, NAME)S =+ (O3 v
(Teble3, Fg.3)

NMDA &= 7} A,

o] 2 Bk 5713k
g o] RolA=AS & F
L‘d}l-q—

NOS A A & 7o g 2 o] DNA A ol of i g+ 3 3
7holl gt Aol A=, 27] (Ahrs )0l &= o
FelatA g ol S7kskl o 24 hrs $-of = oPX] 5 A
T EE Aol v Bt Tﬂ*éOl d OHOM% e &
T ‘il&’it} 53] NNA 10#M o A3+l NAME 10M =
7§Jr°ﬂ uh= DNA 947 8] wistrt =
o R AT Hrhs NMDAE
2ol Folgt A9 LOM BAACE o)t Fr & op AT

gbo] o] Fo] A X e & AT

], 27] (8hrs 3ol = NHOK ¢] NDA &4
3 24hrs ol = T 2 B} g4 o
AN EA A O Fojn et =

4) v}z o NOS inhibitore} NMDAE 37 7138k A3
(N+NNA, N+NAME) 5} NMDA ©H= 7} (N)S w32 (Teble 4,
Fig.4)

Z7]0 NOSIE 7to] ol @ 4 870] NMDA B Folz
BTk 7317 DNA §4& Z7H17] 3 2442 ol )

Zpol 7k Qe A0 E AF H YTk

160
140 2

120 {1

100 b— Ll
80 i

|
! r
60 T _I —
i
i

BrdU Change
(% of NMDA)

40 T
20

Fig. 2. Effect of NMDA and NMDA+AA on the DNA
synthesis rate of NHOK.

BrdU absorbance values were converted to % of
NMDA. * P(0.05: Significantly different from the
NMDA group of the same hour.
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Table 3. BrdU absorbance at 450 and 540 nm in con-
trol, NMDA, NOS-I and NMDA+NOS-| groups

hours 4 24
M+SD M+SD
Control 0.613+0.106 0.338+0.129
NMDA (100 M) 0.660+0.087 0.267+0.049
NNA (10 M) 0.933+0.101* 0.227+0.047
N + NNA (10 M) 0.960+0.157* 0.253+0.069
NAME (10 M) 0.744+0.3%4 0.306+0.110
N + NAME (10 #M) 0.826+0.024* 0.303+0.119

M: Mean, SD: Standard Deviation
* P<0.05, Significant difference from the control group of the same hour.

Table 4. BrdU absorbance at 450 and 540 nm in
NMDA and NMDA+NOS-I groups

hours 4 24
M+SD M+SD
NMDA 0.660+0.087 0.267+0.049
N+NNA (10 M) 0.960+0.157* 0.253+0.069
N+NAME (10 M) 0.826+0.024* 0.303+0.119

M: Mean, SD: Standard Deviation
* P<0.05, Significant difference from the NMDA group of same hour.
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Fig. 3. Effect of NMDA, NOS-I and NMDA+NOS-| on
the DNA synthesis rate of NHOK.
BrdU absorbance values were converted to % of
control. * P(0.05: Significantly different from the
control group of the same hour.
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Fig. 4. Effect of NMDA and NMDA + NOS-| on the
DNA synthesis rate of NHOK.

BrdU absorbance values were converted to % of
NMDA. * P(0.05: Significantly different from the
NMDA group of the same hour.
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