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Interaction between bradykinin and enkephalins in rat dental pulp
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ABSTRACT The content of bradykinin
(BK»-like peptides in rat dentzl pulp was
gignificantly increased 1,6 and 24 h afier
cavity formation at the neck of incisor.
We have reported that enkephalin {(EK)-
like peptides in rat dental pulp were in-
creased by cavity formation or BK. In the
present study, the mechanism of the pre-

duction of EK enhanced by BK was investi-
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gated using benzoyl-L-arginine-2-naphthyl-
amide (BANAY, a synthetic subtrate, BK
and its products cieft by carboxypeptidase
B, des-Arg®-BK and arginine (Arg),
activated the degradation of BANA. 1t is
suggested that these substances may ephan-
ce the processing of enkephalins from pre-
cursor proteins. The activating effects were
inhibited by EGTA. The BANA-_degrading
enzymes in lysosomal fraction were acti-
vated by BK, des-Arg?’-BK and Arg, but the
enzymes in supernatant were activated by
Arg only. On the other hand. morphine
and met-EK inhibited the production of
BK-like peptides by trypsin from piasma
kininogen. It is suggested that BK is cielt
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by carboxypeptidase B in pulp cell to des-
Arg®-BK and Arg, which activate the 1yso-
somal or soluble EK processing enzymes,
and then the produced EK inhibits the pro-
duction of BK from plasma kininogens in

the pulp.

KEY WORDS dental pulps bradykinin;
EGTA; benzoyl-L- arginine—2-naphthyl-
amide (BANA); lysosomes:; methionine—
enkephalin: merphine

MW DF FHRELERGDEHTRRINT M 2
Bk (bradykinin, BKYB#F &% . BK R HREB 2
B TR ST BANA 5 R, TR
R T b B R N BT S A AR, OEME 1R
¥ EGTA |, EMEE5H74H TF M amsink
R, B, QB #BK
B BRI WA AT £ R

AWME T, S2Wik, EGTA, Bx-L-%E B-2-
REEE R, B HEL, mEE

FHEEIL G R AT MmEEWEE, X
B N E M E A Y R R ek (enkephalin, EK)
HERTEHRI BEFEIBRD, BEDRHEE
M ik (bradykinin, BK) W3 i EK 0y 85 f %
HBY-Y, EXEBRATESHERREBK &
B ey ZER F, 5T BK £33 EK & 5 6yl

. pIEEE4S (Sephadex G 75) {5 840 4106

48, #RIE4 8 Bl Na-benzoyl-L—-arginine—p-
naphthylamide (BANAYFIF H# EK gifEE S
MR YIERY, KIS EHK 1 BANA 5
BEEIEN S EK AR IEFLT, EBE
#:7 I 55 cathepsin B 8 ) CGRERFH), #%
#3ICEL BANA {E ey ] S50 82 EK 2 pi B i 4%
5 BWEHTT EK 3 BK Ry,

MATERIALS AND METHODS

UFFAEAMNTRBK SR EW SD
RKM 204+8D 228, o, (MEBES Bk
A<, piriinlosg/ks, ibFEE, TLETF
VAT RB TR ES &8 —BATHEN
fl, ERFEEAERK. 85751, 6, 24,
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72 h 4L FE K REH T, BT HCL 0.1 mol/L
gL E L, 100000x8 FHBSKET
55 A4t BR i i {E BK & B RS
ZEFERE.

I BANA 4 EINX B

1 ZEFH EXRKRFHEENNCTEER
Bk B4 ) bestatin 20 pmol /L 1 & B % #
0k (ACE) i §| %/ captopril 1 pmol/L (9
Hanks 3% (pH 7.4)", 5 BANA } BK %H—
£IE1E 30min [5,90°Chuh 4 min ok 7 & %
HIfG 2 5 R IS Y BE 3 (i RP-540)3
5 45 f 7= ¥y B—naphthylamine () (ex 338 nm
em 410 nm), TPCK 4:BrRE 285 R ERFE
K5, BANA pEBEEDHEFNTREQENE

2 FHOXASEmp RS KBEFTHE
4 REN 0.25 mol /L IR ER & vk (pH 7.4)H
¥R, BESKELEY SBEETFHBER
4. DEBREBRESELEDES S BANA
X BK ZR#¥E 30min 5, ik FE, B
i L T{E BANA Sy RES R R E.

AW ET BK SRR CUFEHR
BREECBIMmED seCiitEsh, BLE
TR AELERKE. #4200 % 30,
BESE(MKERE>—) 20 u8 ZGHES [
E¥EsmA—&7E 1.5ml Hanks 3 (pH 7.4)rh
ATCRE 2hF,0090°C 20min thik KR ,%
HELL 60y ZBRIIEES M, LHBSRKET
HE{EBK RS E & B £ SEEE.

BANA f1 TPCK 4t 3 & REQBREE
Sigme &7 BK, des-Arg"-BK, Arg,H
HERK 2% Peptide Institute Incd F 2 K 87 &)
cthylketoclazocine methanesulfonate (EKC)3y
@ Sterling-Winthrop 5 77 Br ™= §b.

RESULTS

FHEAMTRBE gmaEER
#5511, 6 24h, FEBK AL ERE
Wi, 72h 5K AEEH/KFE(Tab 1),

———
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Tab 1.
content of bradykinin (BK)-like peptides

Influence of cavity formation on the
in rat

dentel pulp in vive, Number of rety in parenthe-

Tab 2. Effects of BK and des-Arg*>-BK on
benzoyl-L-erginine—2—paphthylamide (BANA }-de-
grading enzyme activity in rat dental pulp in ritro.

ses, x+=SD, *P>0.05, ***P-70.01. T£+SD, ““P-70.05. "**P<0.01.
Time after cévity BK—lillce T‘:pﬁde Activity equiva.lcnt to trypsin
formation (h) {(proo ”5_ lssue} (Hg/g tissue)
Control Cavity formation pmol/L BK des-Arg"™-BK
1 51+ 3(5) 98 7{gy**" 0 3+ 404} g+ 9(12)
6 2E14¢R) T3L1108)**" 0.1 16+ 8(4)*" A7+ T(3)*""
24 50+10(8) g3t lo(g)**" 1.0 29+ 11(4)** §11+13(10)***
72 48+16(8) Bit1z207)* 10.0 34+ g(4)""* @3t 4(3)"""
Tab 3. Effects of BK (1 pmol/L), des-Arg’-
BK 3 35 BPANA S RWSENER BK (1 pmol/L) and arginine (Arg, 1 umol/L} on

1 Z4# 5% BEK(0.1-10pmol/L) 75 H ¥
EKEg B 43 /@7 ¥y des—Arg®-BK (¢,1-10 pmol/
L)yue ik F 1% 18 35 BANA S REIE 14, X
Rt BK B38(Tab 2); Arg 78 HFREAIE
BR{EM (Tab 3), BK % HiT4 MM BIEER#
MEE EGTA (2.5 mmol/L) 5 2 MM

BANA-degrading enzyme acHvitles of rat dental

pulp in presence or absence of EGTA .X1S5D,
**P70.05, *"**P<0.07 vs cobtrol in absence of
EGTA, tP>0.05, HP<(.05, M"P<0.01vs EGTA
0 mol /L.

Activity equivalent to trypsin

(pE/g tissue}
(Tab 3). EGTA pmol/L.  EGTA 2,5 mol/L
2 FHRHAZAFLE T mprAs BK 10umol/ Control 13+9(10) gt12¢11)t
- i
L, des—Arg®-BK 10 pmol/L 7 Arg 1 ol /L BK 2212(8)* 17k 4(5)
; .E wmol/L it Are 10 umol/ des-Arg>-BK 333 7(4}*** 13% ()t

AEEEE S R BANA SR8EE M, #2
TR BT R A Y (R, AT B AN TS
{7 Arg FIRBEAMEER. des-Arg®-BK &
Bk il S PR B E R R EF (Tab 4) ,

ME#PEMBK hekiE T XKE

MESKEEREEBER T £ RBEK&EH
i, FRMERK 10 pmol/L fZEE 10 umol /L FHA
SERER, A2 &g i EKC R X
i ZRIfER (Tab 5),

Subcellular distribution of BANA-degradibg enzymes in ret dental pulp cells and their acti-

Tab 4.
vation by BK, des-Arg’-BK and Arg, n=4-8, X+SD. *P>0.05, **P<{0.05,**"P<0.01.
Activity eguivalent to trypsin (ug/mg protein)
Fraction Control BK des-Arg*~BK Arg
1¢ pmol /L 10 pmol/L 10 pymol/L

Homogenate 0.28+40.11 0.46+0.10"" 0.4130.04** 0.76+0.06*""
Muclear fraction 0.68 0,24 0.75+0.30" 0.40+0.29" 0.58+0.20"
Mitochondrial fraction 3.78+0.99 2.51%1.11" i,95+1.538"% 2,15+ 0.63"
Lysosomgl fraction 3.6140.74  11.95+1.18°**  29.78+3,50%*" 13.5441.25%**
Microsomal fraction 0.82+0.44 0.66+0.32"° 2.21+0.38**" 0.4230.27"7
Supernatant 0.74%0.38 0.60+0.18" 0.42+0.29" 3.43+0.75%""
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Tab 5, Effects of met-enkephalin (ME), mor-
phine and eihylketocyclozocine (EKC) on the
production of BK-like peptides by trypsin (20
pg) ftrom rat heated plasma in vitro, Number of
sampies in parentheses, x+-SD, "P>[(.05, *"P<
0.05 vs coatrol,

BK-like peptides (ymol/L heated plasma)

Conttol 2,11+0.38(4)
0.1 pmol/L

L - W s
2.10X0.28¢8) 1.860.32(7) 1.63X£0.16(7>

1.0umol/L 10,0 pmol/L

Mor-
phine

» - LE ]
ME 1.96 1 0.06(4) 1.7210.26¢4) 1.11£0.32(4}
» * L]
EKC 1.70+£0.25(4) 2.02+0.37¢4) 2,141+ 0.4204>

DISCUSSION

FHEENMETERTFHEBK MRS B
B, RIS REETFEH — B WEUE
5, Kudo S MMM B RIE & BK £ 2 F
B EK B BRYY, REHET HEEK
MR B, ARV BANA XFHET HiS, 5%
F B BK Wb BANA 4R iEHE. BK 754
FRTT#RS 458, Mol R% e BK K BE 4 i
B ER. BT P L bestatin XY 4 AR
K§ 7% captopril M| ACE, %M EEB 4 -
RI{ERSFEM., RACEW, BKi5RikiE B
43 IRt des—Arg’-BK f1Arg 7R S #{E BANA
SBREEX EERBK E5EH, RI-BK
SRKESREEFER. =HWREERSE
# EGTA 14|, EGTA FJ#IHIfEMw 3 Ca®*
WEMEHREN®, RP<Z BK RHEAT £ H#
B BANA 4@ R Ca®* {31115,

TS MRS WEEE & 4 7 S5E
By, BK, des—Arg’-BK 1 Arg ¥i¥isa 5 8 &
RE4yhie) BANA s £ LF & bR
Arg U D WA, XETT P EK H 5
B G TE B E MR S R s, 3
B {5 ) 1% 88 7T 8 BK ¢ des—Arg®-BK F1 Arg
WS WA N Arg #UE . p A des—Arg®-
BK o @St b ik BANA /@88, RIAE
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FEUFER WIERmETMLSE 2 BK #iE
WM. EMEE EK A wiEHE, BKR
HorRrmtp R it 2 B EERMIE EK &5k
Bg, HHEHE.

BAh, TDHESER R R T EE RS
MWEsEN BK BRMER, —RBIVAXR
B T 40 0 L 3 e M, T O > S LR TR M 2R
EREEI I B, ARSCREAGHER R AEEm
Tl Bk A B R B —Fh AT RETA UL .

Bl &SRR R, HEM Rl ¥ £ 3 BK 4
K, BK #)FHMmias, HBRKEB S8A
des—Arg®-BK fl Arg, SHEE Ca* FETH
GRS R R A EK 58, i EK &
BAR, EK MW EEWR BK &R i,
¥V BK AR,
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