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ngd 4L B89 3 mRNA $50 A AL57E H7187] 98] Northern blot hybridizationS Al 33t ol
o] AFE w3 wYdA WA i prostaglandin®} gelatinase JAE Taetglom HAY ndAe] Ba& Hrlst
7] 815t zymography 3 °l-&-381oh. ' .

Hlwead dlal melA dila Al w3 ik dose-dependent effectZ ¥ Substance P& Bl w9y W2
AL /ALY wdd @A e garth azlsle] F auAel tig Al ndd A8 e v
e 4 ugdde %M 36%=2 A A AT Al £2 indomethacin® Ao 21 W substance P2l w¢2 34
AA E = JeERIA 29t o] AL Substance PO} 82 &4 AAE I} prostaglanding) A4 W EolZe A&
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€Ul Substance P MC3T3-EINE9 wgd FAole 9FL vxx gstch
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ol2 g vrdl AWuto g 3o} o]|Fo JAS A
Yated FEdd & ZxdA FI2o] AR HA
t} ol3 3 A ATHIL Y& A& FE 9F
wkg-o] miAQIALZ o2l 7FA] cytokines B growth
factore] & M X 9 AFAd] A Ee] & A&t}
Ao olHg AAN A78 42 7 e
interferon-77} A FAdl Az nYgd AT
alkaline phosphatase®] &4& At 3.
2 99 ZhAb T8 TAJAZE interleukin-1
(IL-1), transforming growth factor-B (TGF-p),
insulin like growth factor-1 (IGF-D)%3 prosta-
glandins (PGs), leukotrienes (LT)E% X|o}e] o]&F
252 238 4 dE 2oz g8A Ygv

o] 3l cytokine ¥l & neuropeptideE-<ll
93t A EFRreY fuol tig A7t 218
A Substance PE d& 714 472 AGEA £
ol 11749] ofulAto 2@ FA ¥ neuropeptide
24 FHEAIETEe  olwxAto]  Phe-X-Gly-
Leue-Met-NH:2 A€ tachykinin Al€2} E&o]
t}. 2 A AASE substance PE tHH-E A7 A
Fof| A 5ol A AHolA T eosinophil= YH WHE
le Aoz geA Ytt®. Substance P9 715
BHRARANN B5E AZdete AR &
1= S R=2 BB ] =2 ) B B = g B ) R B B
= e dod § e E2E 59 #HY &
Flzs & dAA AP, Bhe] FHA LA
substance P& collagenase®] 84 2 PGE,”9 27}
9} AFA ENXE collagenased] AR S ZF7MA171T
o ek B3 AP 2 A X 83 AXE
2272 AT, Substance PE ©Hal gh2] 4]
o Zg3lo] I.-1, tumor necrosis factor-a (TNF-
@) ¥ interleukin-6 (IL-6) $-& 7 A AA 24 <]
Axd Fg mAA & = I g4 Aot
9 ojst g AR AL TFHoE YR
84} plasma extravasation, &54% F°| Yehta
74zt A7 ek A substance P, vasoactive intes—
tinal peptide (VIP) ¢} calcitonin gene related pep-
tide (CGRP)E2 w717} frelso] vehtes &
Zoz 4uA st o8 g WL F A¥ 257
AE 2 BN AZGNE F doiks Aot

77 223 FEE o] AFE substance P F&
& F2 559 4P 4 Ao (2W G5A
A9 4% whg-Tte] AR/Ad B3 AFEo| Hol H
AP E@ substance P7F 77 Autoll A 244
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X F ) HEE collagenl 2 FAE AFANE
F4ete F8 AFoln T3 Ko} o]FA F
d AA w29o] e A Eo|th ol wHHo| 7}
HAH ARz Y AFe] HPo] 23 o] 27
o] Wgo] AFARe 2AZANA B FF2 F
substance P&} VIPZ-S d#E34 neuropeptideE
Buolgle] X FAet Gl 73 substance P ¢
VIPY EEE uehiA @b, ol#@ neuro-
peptidex o] % endothelial cell, 2 A%, 2 X
Z229 ZoAETd Fggttn geH ot

B A A& substance P7} 238 & 718 Ko}
o] A F F AAHE B 9o ol ¥t
EAMYS AR AFAYe FE Afoln T
0 Az ANE F B2 BES AR ndd
g4 ol thated golr 2} 3F$I T} Substance P9 7]
5 3 292 A4 U AL AS7A BnEA
Sgokch wakbA substance PEl wgd FAol tid
AT} ol FEAHoE o V|HeE wdE
T G nlAEA Lolrr) Hatd wdd F4
o 4gS FE AR F shtol i substance Poll 9
&t} Z7lEthE PGE:9l ##A S indomethacin A
2|2 dolugity Ed €L 7} metallo-
proteinases” 7} Z719the AMI-E ZAZ subs-
tance P7} 292 28 &4 F 312l gelatinases)

Ao BE A ol sk
1. USRS o e
1. ORI

Dulbecco’s modified Eagle medium(DMEM),
alpha minimal essential medium(a-MEM)# fetal
bovine serum(FBS) GibcoBRLAH®] =)ol A 74
3} t}. Substance P, Trypsin, bovine serum albu-
min(BSA), ascorbic acid, N-ethylmaleimide, 2 %
AE bacterial collagenase (type VID+= SigmaAHH]
), Hoecht 33258& FlukaAH(®|=)elA], random
primed labeling kit¥ Boehringer MannheimAH &)
A Fdetart. Sephadex G-502 Pharmacia At
(294, L-[23-*H] proline(124 Ci/mmol)& NEN
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ALYl AES, AT RS Sohrg go)E
CostarAH]=)9] A F& AHESFA L, 71EF A A
w5 28 %S AHgstdt

2. iy

D A EHjoF

AHANEE 9ste] LA 134 A=) Aot H=
AY 27NN AFAd 24& Suh T Wy
o2 tga 2ol HHsAT} AT L AARE 1/3
= FHPo=Z AAF T RolE 100 U/ml penicillin,
100 ug/ml streptomycin 2 10% FBS 7} g#d
DMEM Hj ¥ ol A 33] A& st X|29] F3H1/3 %
Ao AFANE AF sl AE S S 100 mm ¢
AA 224 BAAZL 71 42 HEE A F
Ao Al zesta Adiufgste] A7 2 Ao Alg
8t th. MC3T3-El M| ¥ Kodama £7'd| 93} v}
$20] BAZAM FHE FIHERA Sudo EY
of Mg o2 10% FBS7F &5 o-MEM Bl ki)
wjerstda,  AlielgAl  0.001%  pronase/0.01%
EDTAE A3 & 142 Auju) sty

2) DNA ¥ %%

DNA %2 Labarca®} Paigen®™ HMH-& Al&3}ol
53 2o] 233Ytt A8+ collagen 5 =
Aol AHL AZTAY FolA 100 Uz °
o, EFEHL Folx9] F DNAZR sttt Al
9l FFEHo Hoechst 33258 2 ml QlAthZoH
(0.05M NasPQ4, pH 7422 3M3le HFF=7)
02 pg/ml HAZ thE E2FLF=A (Model
MK-2, FarrandAl, ©]=H)E excitation 356 nm,
emission 458 nm ¢ FAoA 3 ATH

b
Y

AFAd A 2 MC3T3-E1 AEE 3 well 7 1
x 10704 24 well ¥} plated] 323 ¥ 39 5 2
A7t = At vl FAE 50 pg/miel as-
corbic acid®?t 4% FE9 7t FA7 E Ao
ZolZ3 2 uCi9l [*H] prolines 3 Wol F=9dh
24 N X Aol HYHEE 3 & A Eudd
o 5x collagenase %% (025 M Tris, 0025 M
CaClz, 0.0125 M N-ethylmaleimide, 100 uM PMSF,
pH 7.4) 250 ul¥ FAN S E wj74A] -20°Cell B&

R|Z=0Icq Aol MYA Moy tist Substance Pel &1

sttt AT collagenB 59 32 Peter-
kofsky 5%¢] ol wel oh&a 2ot

24 well plate®] 7} well®] MEFS 255 £47]
2 (FisherA), %) 30 22 vk @ 3, 1 mI® & 33t
o 5 mlel polypropylene el 2 i BSA (2 mg/ ml)
200 12} 50% TCA/5 mM proline £ 300 pl& H7}b
slod 2 291t} 4°Cell 30% "X 3 H 1000x g (Sor-
vall RT 6000, V|92 5 3t 38t dg A& A
Astdeh. AAE] 5% TCA/1 mM proline 1 ml
A7kl & wutet & 2L &2 A3y
HkE) A EE 02 N NaOHel| 0|1, 1| M HEPES
4N (pH 72) 130 wtE #Hriste] F8A7 F 5x
collagenase & 100 ulE 29Ut o] £ &4 &
2709 v B Ztzt 250 Re ¥ 15 UY
collagenaseE 3tule]l v o] Y1 Y| =
AZd 15 w8 Euth 24E 37°C 2T 0E F
b ¥hEAIZl ¥ 0°CE WZAA7] 3L, 50% TCA/25%
tannic acid 50 & F7kske] 4£°Coll A 3087t ¥=] 8t
At} Collagen &4 %< collagenase® A &ld #e]
FAR A 5% TCAZ & ¥ A2 FAHYE 33 A
2 AR} Ak collagenase X 2] 614
&e #eol JAES 100 ul9] 0.2 N NaOHell %91 A
o2 3t} Collagen T4 A v]&S Zoiy

Ak,
Percent collagen(%6) =

collagen disintegration per minute{dpm) X 100
(total protein dpm-collagen dpm) X 5.4+ collagen dpm

HwdA dmdoel 45 WA dpmolA
Tddo dpm #E W gelth &@$¢= DPM/DNA

4) % RNAS #Z

AZE 1 x 10° cells/100 mm plate’} ==
& 5 3d LA} HES ATk »
A we} e zHoz U He@d F RNAE
Chomczynski®} Sacchi” ¢] Wjol what a]st gt
RNAEZ UV EFF=A (GilfordAl, vl=h= 260/280

nmeld FREES A F P} S ANSHL

=
hal (%
94 %
=
=2

5) cDNA £H]
B A3 AHeE cDNAE Hf677'# glyceral
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dehyde-3-phosphate  dehydrogenase (GAPDH)™®
cDNAZth. Sambrook 57¢] ¥hHe| wla} cDNAS
H 3R o)

6) Northern blot hybridization

@ 7179t AP &N AZ :RNA 487 #dd =E
719+ 0.1% diethylpyrocarbonate (DEPC)& &
Al st ALg3tsiTh. RNA 434 #dd =&
&2 001% DEPCE Held AEE4Z 50

Bitete] AFE-3S

@ RNA #A7|9% : ZRNAE 10 ug, 2 119 10 x
running %% [0.2 M sodium morpholinopro-
pane sulfonate (MOPS, pH 7.0), 80 mM sodium
acetate, 10 mM EDTA (pH 80)], 35 pie} for-
maldehyde, 10 4l 9] formamide, 183 AZFS
2 F X w7t HEZ 59 42 H 665°C A 15
£ BAEAT d2dllA 28|32 ple] gel loa-
ding 39 [50% glycerol, 1 mM EDTA(pH 8.0),
0.25% bromophenol blue, 0.25% xylene cyanol
FF)£ 29} formaldehyde agarose gel 27|95 &
Sambrook £¢] wge] wha} Al@seTh.

@ RNA transfer : 71450l ¢ gel& AZHFF
o ¥ ¥ &3} formaldehydeE A A3z, UV
transilluminatorol] A #&3ta A2E He oS
nitrocellulose (NC) membrane® 2 RNAE &7]
t A& Sambrook £ Wyoz g7 2ol
3k th WA 005 N NaOHel| 2087 RNAE B8
Hog 43} Adslzn thgo 2 4587 20 x SSC
(3 M NaCl, 0.3 M NaxCitrate-2H-0, pH 7.0) £
o ¥}t RNAZ NC membraned) &7 &
80°C Ax7oA 2417 B AF ARAN ¥
hybridizationg A3 & w712 dessicators] E#
3ttt Gel 29 RNAZ} ¢+33] NC membrane 2
2 FAREA U937 A3 A9 gel& G4
{405 pg/ml of ethidium bromide in 0.1 N
ammonium acetate)ol]l go] 4583 EE £ &

UV transilluminator® gel ] RNA7} do} 9l

= A9 ARE B Ak

@ cDNA labeling 2 2] : cDNAE Feinberg 2
Vogelstein'”’?] W32 ©]&3 random primed
DNA labeling kitg AM§3t] [«-"P] dCTPZ
labeling StGT). Label® cDNAS §& [a-*P)
dCTPE Sephadex G-502.2 AYA Y+ spun-
columng ©] 8319 gel filtration chromatography
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g APt gt

(® Hybridization ¥+ A7PEAE: Nitrocellulose (NC)
membrane-& prehybridization 317] A & ¥ ¢
80°C Al 2A1Z7F Bt AFdelol A ARAIHY.
NC membraned 42°C9 prehybridization £
[5096 formamide, 2x SSC, 0.05 M sodium phos-
phate €59 (pH 65), Denhardt’-89 (0.02%
polyvinyl pyrrolidone (MW, 4000), 0.02% BSA,
0.02% Ficoll 400), 1% SDS, 100 ug/ml heat
denatured salmon sperm DNAJE NC cm® & 02
mlE H)d bagell ¥ B33 3 1A17F B¢ 42°C
2 fAE F2d EFAth Prehybridization,
hybridization 2 7HEAPH-& Sambrook ¢
Wi o Algstct.

7) Zymography

gelatinase®] %2 Heussen® Dowdle'”e] &
7122 ohgT o] £33t th 24 well plateol] WY
d 23g e 2o oz AEE A T AA
HE zymography & wj7px] -20°Cel] B3ttt
Gel A2 10% acrylamide, 0.1% gelatin®] S =&
st 2 ol 005% Gelating ©hAl 238 F 4%
staking gels A3} Hix9 & @lgd 4
Lowry™ Wio2 233 ¥ 22 F2uge @9z
o] %2 3o A7lFE3ATh GelS 25% Triton
X-100¢ 3023+ §HE ¥ metalloproteinase &5
(0.06M Tris-HCl, pH 7.6, 0.2M NaCl, 5mM CaCl,,
0.2% Brij-35)2.2 5%7F A At} Gel2 Al A
2-& metalloproteinase $FF o] o 37°CllA] 154]
& F gelS GMEY (0.2% Coomassie Blue G250
in 30%6 methanol-10% acetic acid) 2. & 3A17F 443}
I ggA g9 (10% methanol, 7% acetic acid)2.&
g2g A3t 30% methanol/0.01% glycerold] @2 %
F7) Fol AZR Fo] Alojo] ¥ TR

. APNH

1. BN TREX A S AT S0
CHSt substance P =&

£
i
Ol
=)

Almed iy, 293 9 5 dede) i uY
A9 A A AN & Aiudd TS Lol
71 3t AFQAN ALE ZAZHI} HES § 5
substance P (10°-10°M)E 24417t A=) atAth. )
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Fig. 1. Dose-response effects of substance P on
noncollagen protein, collagen and percent
collagen production in human periodontal
ligament cells. Confluent cell cultures wer
treated with substanc P (10°%-10% M) in
medium and incubated simultaneously with 2
uCi/ml of (3h] proline for 24 h. The medium
and cell layer were harvested, and analysed
as described in Materials and Methads. A)
noncollagen protein, B) collagen, C) percent
collagen. Data were expressed as mean
(n=6). 'P{0.01 vs. control. *P(0.05 vs.
control.

Aol Mol mpA Ao tigt Substance Po} 21

Table 1. The time-response effects of substance P
on collagen production in human perio-
dontal ligament cells

Time SP‘ NCP Collagen - Percent collagen

(hours) (dpm* 10 (dpm*107) (%)
3 - 87+13 23404 47+0.7
+ 0 79%11 16103 36+0.7
6 9110 40104 75403
+79t15  30+t04" 6707
12 - 1198+51 420155 61107

+

®O+53 274130 49+04°

24 - 1964196  1154%6.1 98x06
+ 26861230° 105778 70+0.7

Cell cultres was treated with substanc P0M) for
indicated time and simultaneously labetled with [Hlproline.
Collagen prodution was determined by collagnase-digestion
method as described in Materials and Mathods. Data were
expressed as mean = SD (n=6). Percent collagen is the
percentage of newly synthesized collagen relative to total
protein. NCP, noncollagen protein. SP, substarnce P.
*P<0.05, significantly different from control.

*P<0.01, significantly different from control,

wYA gl o] FAdulE 107 M (43 dpm/pg DNA)
oA Bl (30.8 dpm/pg DNA) BT} A2 &

o)A B3, 10°M dujE vaTd sArergch
w94 AL substance P E%7} 107, 10°M2
Tl we EAACE FsiA fadHH
(Fig. 1 B). 24tl& uwgde] 42 vma (7.0%)
st 107, 10 °Mol M 22k 36%, 44% = FARC
2§98 A" (Fig. 1 C). ol AFxAd
ol = substance Pol| 9late] A Eo Fefr} DNA
ol &= W37 AAh B3 o] T AgPoAe 4
YA FA L AR EA AASHE substnace P9
F=(10'M=E stdch

0 HImSIA TEIEL IR 9 ATHIIQA SHA0)
LHSH substance PO AIZION (2 &1t

Substance Poll ©]3 Hlmeyg vhld wdd 9
A nhd FAo Ul AHEQ] dFS Loty
93k 3, 6, 12, 24A17F substance PSt [°H] proline
FAlo) Hested £ASA T (Table. 1). vjadAd <
wd o] $4d-2 substance PE A2 F 24 A bl A
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Fig. 2. Effect of indomethacin on substance P
induced inhibition of collagen production by
periodontal ligament cells. Conflusnt cul-
tures were treated with substance P (Sub-P,
10”M), indomethacin (Indo, 5 ug/ml) and
substance P with indomethacin (SubP/Indo)
for 24 h. A) noncollagen protein, B) colla-
gen, C) percent collagen. Data were expre-
ssed as mean = SD for six determinations.
"P(0.01 vs. control.
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185~

Substance P = 4

Fig. 3. Northern blot analysis of a1(1) procollagen
mRBNA in human periodontal ligament celis.
Total RNA (10 ug) samples extracted from
cell cultured for 24 hrs in the presence (+)
or absence (-) of substance P(107"M) were
separated on 1% agarose gels containing
2.2 M formaldehyde and transferred to a
nitrocellulose membrane. Transfers were
hybridized with 32P-labelled cDNAs for 1
(1) procollagen and GAPDH and the
resulting radioabelled bands detected by
autoradiography. 28S indicate the position
of the 285, 18S ribosomal RNAs.

EAHeZ fodA S/1EYn 292 9 A
44 gL 3 A7HEE 24 Al7H71A] substance Pl
93l AT

3. Substanc POl QISt AR S0 CHE! in-
domethacinQ| &gt

Substance Poll 23 HlugA wild wmgdd 2
Aimdd ol dd &7} prostanglanding i
ME st} dojubs AAA dolr 7] H3le indo-
methacing A 2| st} Lolr gk} (Fig. 2). Substance
P10 "'ME Hlzg4 v9de §4& Fig 1949
7ol Z7MAI (Fig. 2 A), 292 2 Aimgde]
FA & 7AaH A} (Fig. 2 BO). Indomethacien< H]
WY DA F§4& FAFRE FodHA T
A3 n93e & AAAAY F§ Adudd &
AL vlad B} 30%E A%tk Substance P2t
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Fig. 4. Effects of substance P on gelatinase pro-
duction in human periodontal figament cells.
Confluent cell cultures were treated with
substance P (10®-10"° M) for 24 h. Medium
was harvested and analysed by SDS polya-
cryamide gel electrophorssis and fluoro-
graphy as described in Materials and Me-
thods. Control (lane 1), 10® M (lane). 107
M (lane 3), 10 M (lane 4) of substance P.

indomethacins &4 Hel-& o vl wg4 vz o
A2 vud B} 93)d 30% FAsch w3

92 AT vgTd vety ZAHAS a8y 4
duddel Fge v vige) Badggoyt
Indomethacing ©=0.8 Az 3} 2po|7} gl
substance Pl 93t Adimdza A Hae
cyclooxygenaseo] ¢]&# 9l prostaglanding 7] 2
3t} dojvtE @S Vet DNAY2 indo-
methacin @5 HelA] vizF (59 ug/well)oll ¥ 3t
50 ug/wellZ Thh 7HAstd ol A1l fojAe
U}t Substance P ¢} indomethacines g7 gl
3 ASoE 57 ug/wellZ vl 2oz} gidich

4. Substance POl CHSt a1(l) procollagen
mRNA 25101 CHst &1

93 2 Ahgd FA 9 3 substance P
347} WA R MdeAAQ B AR Q1
EAAAE Lolrr] 9] al() procollagen
c¢DNA (Hf677)2 Northern blot hybridization 8153t}
(Fig. 4). Substance Pl 2|3t al(I) procollagen
mRNAS] 2@ wdde Foad owd =33
o2A zol7t gl

=010 A ZO) MYUE MMH0) ¥ Substance P &1

12 15 —J
. o Collagen
1 0+ "| 12 NCP
< : o Percent collagen
> 8 A I I
(o] A oF 11 3
(o) 6 ! ) ’ (8]
o J C €
S AT 8 8
Q4 =
E o]
; . o
: I3
21 " \—‘ -
o o B . . 0

o  10° 107 10°
Sub P(M)

Fig. 5. Dose-response effects of substance P on
noncollagen protein. collagen and percent
collagen production in MCST3-Et1 cells.
Confluent cell cultures were treated with
substance P (10%-10°M) in medium and
incubated simultaneously with 2 uCi/ml of [
%4 proline for 24 h. The medium and cell
layer were harvested, and analysed as
described in Materials and Methods. NCP,
noncollagen protein. Sub P, substance P.
Data were expressed as mean (n=6).

5. Subsatnce POfl Q& gelatinase A& CH

[sil=T0;
Substance Pell 2|3 w¥ A mRNA &7 il
AA vl gt AutE E¥b= 294 AL
3 - oA AAL T DA 8- ofu|dt
o 1 HAE 394S T3l gelatinasedl] o
g+ substance P2l EHE YolH7] A3t zymo-
graphy & Al8stich A2 wg 20L& ndd A
A we} 2 2oz wjgste] wiAd fEHE
gelatinase®] %% SDS-PAGE 3te] 233 Az} A
ZA) MEE 66, 62 kd 2719 gelatinase7} &2y
%1t} Substance P9l E%o W& gelatinase?] %3
HES #EHA Ftrt (Fig. 5).

6. MC3T3-E1 N0 QULOIN substance PRl =
O 2 0l Heid - IR 9l AlTHT)
U& S0 CHt St

Substance PS] 92 A3 oda) 33t= X3
A X9 T2 A ZAAE dojute RS &

1.4



ol®7] $jdle] ZFxAfolA ¥l MC3T3-El A EXE
AHgatginh vudd 2 3dd I FE
upel zpojzb AARIE dimgde FAE Ao
7F lo] A Alxete gl mgAe] Adz
A 94 53 gl Rz Jehg

v.n &

2 AFe XFAd Axy agd A4 vxe
substance P9] 9&<& ¥o} £ AHo|t} Substance P
€ n9d A44E A9F oz aAZh £ A
292 WA B7ke PH) proline T #
AZl F collagenase® A3t 23 3te WEe
St o2 Wi oz AL A ugd &
49l gh& olm|ilte] HEA o]Fo|ut A X T
3 F9%5e) Aol BT nF oz Aud 29
2 JA49 Fae 2 A9 #AE dug
Substance P= 4tld wdd §49 74 ¥ oy
2t n9d T4 AAE FEAZAT vags and
o] &AL substance Poll 98ty ¢3l8 Z7islo)
Z DA dig A wdde e g ga
HAth & Ao AE-3F substance PE 117] o}
meAog THE Aotk ABHEYA subs-
tance Pi= 11709] olv| 4t 3 FhEA 2e (7-11) &
HT PGE; 2 collagenase A EE Z71A713 11
A AAE 37} Qv & AL nHITE ols
2L substance P9] ©“HES wgdd QA w3
FIE gotE davt dvn AZddEd. =3 2 A
ol AH8-E substance PY HEXME A2
Hsht DNA <] Wl Fo] #asEx gt
Substance P9] A& = wet A F71A] 714
o2 AXE ¥hgo] dojye Aoz 2eA Yt &

£ 107-10"M= micromole¥r9]9] & 5
obn| -2tk (Arg-Pro-Lys-Pro) of ol& &%= <&
HA A3 & hle o] B B ELdA o) F
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-ABSTRACT-

EFFECTS OF SUBSTANCE P ON COLLAGEN PRODUCTION IN HUMAN
PERIODONTAL LIGAMENT CELLS

Jun-Yeung CHUN, D.D.S., M.S.D.. Ph.D.. Je-Yong Choi, D.D.S., M.S.D., Ph.D.
Hee-Moon Kyung, D.D.S.. M.S.D.. Ph.D., Jae-Hyun Sung, D.D.S., M.S.D.. Ph.D.

Department of Orthodontics, College of Dentistry, Kyungpook National University

Substance P is one of the neuropeptide which presents highly in tension site of periodontal ligament during the
orthodontic tooth movement, It has been also known as one of the neuropeptides which cause neurogenic inflammation
in various tissues and organs. However, there is no report about the effect of substance P on major extracellular matrix
protein, collagen production. The purpose of this study was to evaluate the collagen production by substance P in human
periodontal ligament cell. The collagenase-digestion method was used to evaluate collagen production and also used
Northern blot hybridization for the evaluation of collagen mRNA level. This study also included in terms of
prostanglandins and gelatinase production with respect to collagen production. For the collagen degradation, zymography
was used to estimate denatured collagen degradation.

Dose—dependent effect of substance P on noncollagen protein, collagen, and percent collagen was that substance P
increased noncollagen protein synthesis, but decreased collagen sytnsis. So the percent collagen, which determined by
relative collagen production against total protein production, was decreased from 7% to 3.6%. This inhibitory effect of
substance P on collagen production was disappeared when cells were treated concomitantly with indomethacin. It means
that substance P-induced inhibitory effect on collagen production was due at least in part to the production of
prostaglandins. To evaluate whether substance P-induced inhibitory effect on collagen production is correspond to the
steady-state levels of procollagen mRNA, Northern blot hybridization was performed and it showed that substance P
has no effect on the steady-state level of al(I) procollagen mRNA. It means that the inhibitory effect of substance P
on collagen production was due to the change of a certain mechanism after posttranscription. In this context, gelatinase
production by substance P in periodontal ligament cells was evaluated by zymography. Zymogram showed that substance
P has no effect on gelatinase production in periodontal ligament cells. To explore wheter substance P-induced inhibitory
effect on collagen production is selevtive in periodontal ligament cells or not, MC3T3-El cells which originated from
mouse calvaria was used. It showed that substance P has no effect on collagen production in MC3T3-E1 cells.

Taken together, substance P inhibits collagen production in human periodontal ligament cells. This effect was not due
to the change of the steady-state level of procollagen mRNA and gelatinase production, but due at least in part to the
change of prostaglandins production.
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