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1) 2L &I

RENIBWCTEEE) % B3 2818, ik
WoONEWK Iy ba— VRREO IR Ex HigE
LTE L OGENEEPFELN TN D, T ER)
i, FEEDSE LWTE () BEE, SRR, 3B
THLRNVEVZERIZL > THEEZITH72012,
MR E 2 LEYOTE F ORI, YRS
P, IR ETR RS 2 T L, Ch e RICZ 08
DFENW L 7o E i 2 i3 2 2 & 2%
PLEZONL, T2, BONIERLEZICH LW
YT b OFEESHRESESE TN RS H
%o

T TEEAATECHY, M1IRLZE) %
WHEZAE L Twhb, ZORENDS 7Y TEITHER,
KL BWATRICX ST 52 N TEDL, T2,
FTNOTEIAIZB T H BT IE L HEER &
REW I E D WER OGN ES TH Y, KA
TOMEER, A5 O3 BUS:R0 #E SLBC % 7
52 EDUEETH S (Taneike et al, 1991)

AT INFCTCELHEEDPOELTY THEEFRL
TFE L O®WER, WA O EME LA B X
OV ORI & B RENSE6R, Mk b FEREB L O
HALFFEER A S 5 202 LT & 72 (Taneike et al,,
1991, 1994, 1995; Kitazawa et al, 1997, 1998, 1999,
2000, 2001a, 2001b; Cao et al, 2002, 2004, 2005;
Nakamura et al,, 2008) . 4%, ZD#EROME %
RTS8 T 5 TR & FERMIC &) Y ROnt:
CHBMRTRICENHH I L ER LTV, &F
Wit RL 2 L CoOEBRIIERBMZHHL 2o
T, FEBRHMIC X o TTEBRBIW B OHTFEIZ D %28
D, FECROTHEHLET 70 —F 12 %hbLE2 b,

FEBHOFHEY U IR & > TELT 5 2 &t
THREINDLD, REFRTIIRMEOINEDOIRE %
TARAEE THIBUT O b D %R L CTEBRIHER L
TWwa 720, WEINZ X 2 OGO, &1
MEI A TE R E W) HlTED D 5o

2) BE4RXECHREEVERICHE

T EREIIMOS  DfEar £ F U <, RIZCEARE
EIRIEMFEIZ & o T2 EEPLLA A 2T T 5, FH
ZREANREIEAER 2> & 5 BB MAE T, choline {EE)
HEDEIZMENTFE 2 LT 50 —7, RRAPREX
PEAEZB 2> & M 7= BT AT R R & 7 (L SE AR A
T adrenaline TEB)PEDHifafF IR DR 2 T2 %
FELTWwb (Bell, 1972; Garfield, 1986; Bulat et al.,
1989), £ THhT 74 FHOMBELE Z S H 12
T 572012, FEE AR e, Hiles & O
L 3ODIMATKBIL, ENZTNOEHA TIEEWE
FOBHER M LN RS D D08 ) e ifaf L
7oo T X FEEEL, PIEEMID S REANTENE, W
EH, HEEHONEN 7 > TWAHDT, KEgEZ ¥ty
b CTOF A THD LHEEMEA 2 L 72 HEER,
WEMmOTEIIAES, M), RO — T ONE
AL S A TYWIEAICELY) B &, BRER 0BT % R
LTl & L7z, 1B L 72 3 DT M,
Ao, B & IR OMER, WER, &5
6 B OBEAEZ MR L (37C), A& A (95%
02 +5% COz) CTHHALLZZZ LT A A7 L
7oA E L ORI EE P T v AT 2 —
H— Tl LRtk L7z T2 OFYIIBAEN I IE R
WTFLCIEH S, T/, BELERZHE X
IIREE L7~ oH&EmZ AT 0.5ms-1 ms
TR O FETENE 2 1 2 CREBRIN O iR 2 s L
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Too HIBZ X 0 FHE SN2 BUS A IRR R 2 &9 0
X Na® 7 v ~ 2 VEWRTHE D tetrodotoxin TG A
HET L EOMHRE L. WTINOIALDHEE
5, WEMTd HISIHRGE SRS b zns, HHE
ERER > HEEM CTH o720 BB, RICFIZHTK
LHfEI 4 FILLEDOFEBROFIGETH b,

A ERHEE I EARIME N 5 &, wlfk £ 721300
M fenlidg E BRI L ) B3 USAFHR SN, 2
S BUSOH Titll#E1EH X, propranolol THIH] &
UG 12 Bz L 7o IUHE B AR BUS 2 2 & TR T
b A% 13 propranolol THEK L7ze — 7, WUHE Kt
I¥ phentolamine TIHE L 720 2D & 9 5 AHELH#HE
FE ML E I adrenaline {EEIMEMEICZRL SN TH
DT 5 aim WHEER), Bk (likElE
) omIZ &) bRIER, DGEEMEEH O 234
Uk EeEzbNize —7, AEEED CTIXERE

s
g

B1 75 T E OB
7Y FEGRATECHY, I, I, FEMMGRE, A
A L I2ER) LSBT B LT E D, F12, HHHLO
TEBEHGER, WEHB L OTENBASHY Yo THY, Hl
WV HEER & R & SMET 2 2 L BB TH o 220 TEMEH
EROREER, WA TR & i BRI O MBI % R L 720 Hhsk
1> J5 CRAHIE D BRI AR B Tz,

WX DR SIG D& LRSI b ofze T DI
I%, phentolamine TIX ¥l % =17 3712 atropine T
P E N7z 2 & H 5, choline TEBH I o W75 (12
X5 E#E 25N/ (Taneike et al, 1991, 1994), ¥
bbb, [ CMAGHEST O HEERM & G Tkt
T B Z E DS 07 o 72, [ERR 2 AU
WA ARES, SHIBOMEGER, WEMHICITVZ DR
HRMWE T L CRREERLICE L D70, HUERH
DOMFELFNAETIBALIZ L ) B4 ), fEEETIE chol-
ine TEBYVEMIRE & adrenaline TEBhMEMIRS, SHERCIX
choline TEE) P HAE & AR S FHFIZ M2 9 1221
T choline TEBI MR L ELATHR e > T o 72, —
75, BEER TILEALIC X 2037 KSR, SRRV
LT choline fEBIEDO ML TH -7z (K1 ).
WA & HAL O W 5 kg 12 B 1T 5 acetylcholine &
noradrenaline O US4 % # 5] L 72 Noradrenaline
|2 X 5 s d propranolol O FEE T THE SN o
PENUHE UG &, phentolamine DfFFE F CEIZ X5
B PR S (HSEIGEDOIE ) 12515 2 &3 T
& 725 Noradrenaline | propranolol T TW 3 L ®
AL DMEER b PUE S &, TGERIGO R E 1%, 4
FEIER >R > SHH DN & 72 o 720 L L7255 8
HER TRV LA T S U OB I S ke
7o 72 Phentolamine T T noradrenaline (%, 9
MO DOHEER O B FEHETEE S B IAKAE LT
FIFEEEHIHI L 72 BRI 2233 Cld e v) o BoER)
Tld noradrenaline O #HIVER ILHMEER TEIZ S
L OB IR TEG Do 7298, FATZEDS5R0 H 7z (F
Jeti i =R <SH#) o Acetylcholine (&, 3 #fzd
MEER, BT I D IGEE R L7228, I
DR E SIIIHEER TO MBS (f 5> 158 > %
) AHY, WEMTIEWTIOERAL D E O FUG
WaRRL (R1). WiEM & LM O Tl

R1 7Y FEEENMNOMEELE & noradrenaline 3 X O acetylcholine [t o s

bl RS SR
e
- . N Adrenaline 1E8)1% . ,.

MR Adrenaline TEE)%: + choline Choline 1E&14:
Noradrenaline St i a2 7K = i {128

HikE B2 R i e =
Acetylcholine S IHE M3 758k = i i
HER
MR Choline fEBE Choline {EBSTE Choline 1EE)14:
Noradrenaline F& I a2 7K SO FL A I SO

g B2 AR {158 {IES =

Acetylcholine St I M3 2754k

WIS, R & 2SS % L
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W D Ji DY acetylcholine S HEIZ & Ao 720 BRAL
FEIZDOWTFE £ D &, acetylcholine % noradre-
naline |2 & 2 Ui BOUG A SEom it CTom < Z8BL L, ¥
WAz ) L kA MEMICH o 7
Noradrenaline (2 & % jli#% KIS 1, SIS &K D &
Mol TOIZ L, BHEMEOREIC LY Mk
E TG 258 < FEB L SEEBIC ) A G AS NGS5
B & & B ITHRIER AR < BB L, F = NI A Je
B DS ) EARZEY, NEY D% %
BHIZ LTV % R L C\w5 (Taneike et
al, 1994, Kitazawa et al., 2001b) .

3) Acetylcholine ¥ & U noradrenaline M Bt I
BI5 ¢ 32 RAEDREH

Acetylcholine |2 £ % Kt i& atropine C, nora-
drenaline 12 X % i |4 phentolamine ¢, noradre-
naline |2 X % 5tli#% % propranolol THIfl S5 2 &
75 muscarine %K, a-adrenaline 528N
|2, B-adrenaline ZZ-AASHARIZRI G- L TV 5B 2 &
PSP 5T ZXTHADSIHEET T4 T
(PSR 2o EBpEE, W 2 W CRIBICE S35
SRR T 5 A TR T2

Muscarine 5 214 : Acetylcholine i FE & 17 1
IS 2 MEALTE T, WAL E T TG L CIREE UGS
AR DOE T FATREORE S pA2 EEETR L 72,
pA2 I VEE) SR Bl 0 i B2 SUG AR % 2 R4 512
AT E) & & 4 I O 0 B )VIREE O W 05
SHHCCEREE ORI 2 B R LBk
FEOGHTIMHETA &4 (Tallarida, 1988) 0 WL
@ pA2 1%, atropine (8.95), N, N-dimethyl-4-pi-
peridinyl diphenylacetate (4-DAMP, 8.83), tro-
picamide (7.07), himbacine (7.01), pirenzepine
(6.42), 11-[[2-[(diethylamino) methyl]-1-piperi-
dinyl] acetyl]-5,11-dihydro-6H-pyrido [2,3-5]
[1,4] benzodiazepin—6-one (AF-DX116, 5.96) &
HBlishiz, $72, SBEHEEERT O ZEREED
KA FREEVE & #5) L 720 Muscarine 52 5RO {12
& 72 5 [PH]-quinuclidinyl benzilate #& & 1%, atro-
pine (B E %, pKi=8.22), 4-DAMP (8.18),
tropicamide (6.78), pirenzepine (5.46), AF-
DX116 (5.12) @ JIliNECHEPH] & 4172 Muscarine
SRR X o THERIRN O cAMP 1341 L
oD TM2B LU ML ZHEAROBGIIEE S
7z Muscarine B4Y 74 4 T12xbd %R
DOIMINEF X, M1 ZE46Tld 4 -DAMP >pirenze-
pine >tropicamide >himbacine>AF-DX116, M2
% % 1k T 13 4-DAMP >himbacine > AF-DX116>

tropicamide >pirenzepine, M3 % % & T I& 4-
DAMP > tropicamide >himbacine > pirenzepine >
AF-DXI116, M4 % % 1k T (& 4-DAMP>himba-
cine >tropicamide > pirenzepine > AF-DX116 & #
HENTWwA (Lazareno and Birdsall, 1993; Doods
etal, 1993; Eglen et al, 1996), ##ik, 7% &
T® acetylcholine FFETEIUHE (2% 3 4 #ERrEE D))
MNEE 225, IHEICIE M3 74 4 THH5-5 5% &
#2272 (Kitazawa et al., 1999) o

a-Adrenaline %14 : Noradrenaline U1 H
78 prazosin (al ZZAERESE) ClIEIH S 9 yo-
himbine (2 Z&AGEREE) THHI SN2 L,
clonidine B & U xylazine T & H & IHE A
SN ENSPHEICEG T 2B HIT a2 747
EEZONT. L LANS, al, a2 ZFRIERR
A AT B AR 7> N ORE A EBRO R )
5, al SBEEDPHFAET A REEIC O W THEEL
BRETELh ol TEHMEmEHENHD ol
@2 OHEIFT T ERY), TORRIIRAENHTLIM
Thotzo Tz, HEEM & EEHOHKTIIVT
NO aZHET 754 7T HHEER ClEHO 4 1%
BELCHFEL TV, XY, 74 FETI’
a2 ZHEARD al SHERITIT (5% AR
(R >® &) \S/F7E L, noradrenaline 12 X %
A OWMEEMAT 52 &b h -7z (Taneike
et al., 1995)

B-Adrenaline 271K © 7' & FEMEFIH X, B2
ZEARIERINAY 2 EBIFE T 5 clenbuterol THMH
I S 7278, xamoterol (B1 EESEE) Tld4s (it
FEDSFRO b N7 0o 72 B3 VEENIE D BRL37344 1%
FRETODLTrRMWE L rEI S o7 F
7=, isoproterenol (B TEENZE) DiAE(EH 1%, B2 4L
B4 S0 T3 0> TCT118, 551 THPH] & B %2 7R
pA2 (8.0) &, FTICHEFEN TV ZOLEWD
B2 ZEARANOFAINE & FAM L T 7z (pKi=8.42,
El Aljetal, 1989)c CNHEDZ L5 T8 FHIAT
ETLBZHEMIEIBL2IA T THDLIENHLRIC
% -7z (Kitazawa et al, 2001b) o =115 O#FCHH
SN LB R 75 A4 TR 1R,

4) Prostaglandins @ it

Prostaglandin (PG) ¥, 79 F FUErs T 2
T4 %27 F =PIk o THEREN LW E O#
FrCTd» VH, PGE2, PGI2, PGD2, PGF2a B &£ ¥
thromboxane A2 (TXA2) &5, T 6D PGHE
1%, ZNZFNEP, IP, DP, FP B X U’ TP &K
MBI LR 2 o AR BLE T2 FHikE T 5
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% 2 Prostaglandin 0o 7' % 1= el i i B £ O ER o HSIHE 125 2 5 52

HEAE T

B

PGEL I (100 AM-10 M) AL 7]

PGED 2 FAMESUG, RHEEE (1-100 nM) TUUHRRE K,
R (100 nM-10 pM) - CHLE I

PGF2a gk (1 nM-100 nM)

PGD2 R (10 nM-1 pM)

PGI2 SRR (100 nM-10 pM)

2 APERUS, KR (1-100 nM) THUERK,

FREE (1 uM) T I

jn

H

FEEE (1 pM) CUUEENH]
T (10 pM) TGN
PGFEEIH (1 nM-1 uM)

EEE (100 pM) UGN

:[u

P Z7ZRI213 X 512 EP1, EP2, EP3, EP4 %7
5747 et ENENOZHEARDOERIEE
FZOHSNMIZH > TBY, FP & TP 41K
Gq/11-inositol trisphosphate {1 %, IP & DP ’i"ﬁ
1K1, Gs-adenylate cyclase-cAMP 1% & 71 v 7
VL Twh, EP &K TIiE, EP1 X, Gqg/ll-ino-
sitol trisphosphate fi £ &, EP2, EP4 i%, Gs-ad-
enylate cyclase-cAMP &%, % L CTEP3 1, in-
ositol trisphosphate fi¢ 7 & & adenylate cyclase-
cAMP MR O & v TV L Twb, b
DIERARERD G HMIEN CHRE) L 72 L E 2 5 &
PG ZAH Rl HIUEIEZ S 4 (FP, EP1, EP3,
TP) &bk (Ffl) 74k (DP, 1P, EP2, EP4)
EIWCHHET AT ENITE S (Narumiya et al, 1999) o
SUREFHAIZ PG G- LTwhs I EiE, 1) PGIZ X
D FEHBONGHEE MBS NS 2 &, 2) RN
PG O#FIZ X 0 rieasihe S, PG A ERED
WLEL L) IS EIET A2 8, 3) FEOPGH
HEWPIRREC LA T2, 4) 7uzxy /A4 F
ZHR (FP) 7 v 777 b~ A TIRIER 25108
RNV EPLHEZEE LTS (Chan, 1983;
Dyal and Crankshaw, 1988; Romero et al, 1996;
Ushikubi etal, 2000)c TNHDOZ ENE, 78T

b4 D PG ZBEPHFIEL CThHlEZIE Lo L
Lf%aﬂlﬁﬁfﬁaﬁ 535 EEZ NN, T4
TFEIHET 5 PG XA OO HE 1L 2\
Z 2 THi4 @ PG & A PG 2 A IREBDSE, SIERT
EE AT E Ml MOEW, e ISFfES
L BROMERRATZ. 72, W ODDOZHEK
T TEMMZEOKRF LB % o572 (Cao et al,
2002; 2005) o

F9 5 MO K PG HH (PGEL1, PGE2, PGD2,
PGF2a, PGI2) OFEMIZ2WTHEF L7z (1nM-10
uM)o 1, TXA2 EALETHIEL LTFIZAL R
W2 O PIIOE TIEHT L T e v (ZEHD

P A RMEENEE, U46619 OMGETHERIZHART 5),
FSEI R T, Wi PG S IUHE & AR

X 7z J7 i H 5 1%, PGF20>PGE2=PGE1>
PGD2>PGI2 T& -7z, 72, PGEl & PGE2 Tig,
1ﬂmanWﬁ%ﬁwmﬁﬁtéﬂ%ﬁ1mnM—
10 pM T U L2 U LB S AU B SIS B AR IZ~ O
iﬂk&oﬁo —7F, EEMHIZB W TIIHEES TOR
BEIZEZY, WO PGHEHIZ X - TH kD
KiFEEE %h o7z, 5D PG O T, PGD2 %
IEEE (10nM) 25 BEIUE 2 #08H L, 100 nM-1
UM TG & 12 IR & 872, o PG
Tl&, PGEl, PGE2I12X 1) 1pM T, PGF2u 12X Y
10uM C, PGI2 12 & D 100 uM T 20% F2FEE 0 H %
PhaE oM T &R Shiz, 2hw 2, FIfE
Mo J11iiiE, PGD2>PGE2=PGE1>PGF2a>PGI2
CEEEIN (E2),

PG Z AR DIEMRIE R D 5 FIEH CTld PG %
k% I (FP, EP1, EP3, TP) ﬁi(f%ﬁl‘fﬁ‘lﬁ(
IP, EP2, EP4) AR TE 5 2 LI3BEC
7275, AR O R T ER TP@E&PQ2‘i
D IGHEDSIHAS S L7 D, BR7ER C PGF2a 12 & 1 IX
MR & 720 LT LOZRROG5EE —F L
WIS S Nz, FRE LT, 79 FEI
B D PG ZBERPHAES 5 2 &, PGHEITHREEI
LA DOZEEIERT 22 e FE 2z bhiz (7
& 2L, PGD2 IZMKEE Tl DPIAEH T 525, &
Tl PG BRI OMEH T 2 WHENH 5 )6
Z I T, TNENOD PG ZHMHRIEIREAE W EE
ErHv, ZNOIEBEEOMEGER, MO H I
%Kbi@?%@%ﬁ L7z (%£3),

P &K - BINBYEEEE @ cloprostenol (&, 1
nM 7% & -5 £ S v e E 5 o DG % Bk S 8 100
nM THAKISATFED S 7z (EWLE O I & %
100% & 5 & A1 380%) 0 — 7, HwEH T
EROSEAME <, 100nM X ) U@ T A L 10 uM
FCNHR EF L7228, KBS 156% & fiEE 12
WRTHSL I 5720 2D Z &1, cloproste-
nol DFEAIXMEED CEHIZHEMIT LI L E2RLT
BY, FPZBEEOGAI Mg MEERD > ER)
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F£3 TURY A RZEEEEEEO 7 5 1= 5k

Ui ERHEER B & O AEFIT IS 2 2 8

AR B 0 e
Cloprostenol FP NG PN IHEHE R HEFE T > B A
BW-245C DP Gl IS BN HEAE 5 < A
- e R <dmEm (IP)
,"."‘iﬁfl r(’vﬁ‘ il GOV e Sk S e fAe
Cicaprost IP, EP3 INETPN IS S LR S BER (EP3)
U46619 TP NG N IEi3 PN HeEM <A
ONO-DI-004 EP1 ST DN 4 S MEARG > > WER
ONO-AE-248 EP3 UGN e PN e A > i A
ONO-AE1-259 EP2 IS ) USUA B e = AR
ONO-AE1-329 EP4 A SO U

W& B M REMEASRIE S L7 (Cao et al, 2002) . F 72,
FEHIRONS L) SUSZE=D D B0 &) xS 22
T2 72 DIRE, SHEOMRE TR MR Lz &
ZAh, WTNOFIEIZEWT IR KIS DK &
SE, AL >R =8 TH > 72 (Cao et al,
2005)0
ZEAR : DP B REB)EE O BW-245C 1,
= ﬁlﬁ'ﬁjﬁ%%ﬁﬁmiﬁﬁf i& 3nM A & B FEIUHE % # 1]
L 100 nM TIZ 2 TOEEARIZ BT HZEIUHE % 58
IR E 72, Faiii &R 2 9 E L 17nM
“C?)o 720 BW-245C 13 #EER 12 BT o B I
TGV & R RE L ARSI L 72 7]‘ RPN 10
uM TH 60%THh Y HIEIHGEEEZEESELET
EES Lol AIHIOPSOKRE E DG
Za‘:i, IR IZ 120 nM “C%o 7o ;?(Lf’o@b*xif%zl)‘
5, DP &L EmM 2% < S L PGHEEIHIC
G¥rLEZHNEC (Cao et al, 2002) o ?EH%BTL Iz
LDEEHF L2 2 A, HiEfTld BW-245C @
PHEEIHEIE BRI 213580 SN b o 72h8, itk
ZBWTIE, PIHIROS IS SEEE = 5 > f i o
NEE 72 0, SHER & AR CIEHEER & BB oI K
TB‘[@@?‘S#E< 75 T\ 7z (Cao et al., 2005) .
SR P B RO AT 5 720 120
;%EI‘JVE@J;?% cicaprost DIEH Z #ET L 720 FE AL
WHEHEER T, 1-10 nM OIKEE Th 22 HIE
IS % B3 2 18] (5-12% O3] 2R L7z,
100 nM-10 pM T {238 | 3 B AR A7 14 o WU 388 K A8
DD BTz —F, EER TIid cicaprost 1L
ARAFEMELC B3 & 30 L 72 CRar Bl 5.9
oM, AN 88%) . =S HERER & REHTO
cicaprost O [t D 1Z, cicaprost D1EE & #
WARAE L 72 IP BRI L B & & 2 BTz,
Cicaprost IZMKIE)E TIZ IP ZHEKRIVEHT 55 (Ki
i, 11nM), i CIE EP3 244 (Kifl, 170
nM) 1ZbEH$ % (Kiriyama et al, 1997), 12
NOZFHARDIERIERLRE A O PRI TP =2

AR, PUHEHESRIC 1 EP3 S B ADSE5- LT b &
E 2 BTz IP & EP3 BAKD 43 i H3i i 5 Tl
IP>>EP3 TH L DIZxf LT, #EER Tk EP3>>
IPCTHiEEZDLET YT EHTO cicaprost O ks

WA ECTH - 72 (Cao et al, 2002) o

#AE M EP 22%54K (EP1, EP3) : Cicaprost D1EH
Mo Ty T EICHEN O EP3 S BAR DI AEDTRIE
EN7zoT, ONO-DI-004 (EP1fEEh3) & ONO-
AE-248 (EP3 7EBh3E) (Suzawa et al, 2000) OTEH
* 1= A E R & SRER T L 72e ONO-
DI-004 1, EEEMRAME (100 nM-10 uM) (2 #EE R
DOWGHEIETE 2 B S 87228, #EFTIE 10pM TH
FEHL bR Lol 2O NS EPI
WEHEERD DMAFAET H 2 EDTRIER S NIz — 7,
ONO-AE-248 iZ, #tER, WEH VT NIZBWT
IR O RAE 278 L7288, shiiE s’
SUSEHEER DT DR E D - 72 (10 pM T
KUEH, #EER © 210%, WWEM  140%). 2O L
M5, EP3IEMEER, WAEHDOVITIUISFET S
0, MEEMHOANREINL W EE Z 5Nz (Cao et
al, 2002) . ONO-AE-248 O1EH % T = K55, SHEp
P OERHEEARTORE L, Mo MG &
BEL728 2 A, HEER TIMAEIRER > > K50 = S
ThHolzo —7F, BB TIEEMIZ X 2513500 5
Z27ro 72 (Cao et al, 2005) 6

P EP %1k (EP2, EP4) : PGE1 & PGE2 ®
T FE T A I FS IR 2SI S ATV B GE E BO
B2 o722 L s, P E I % EP 28460
FFAEAIRIE STz, £ 2T, ONO-AE1-259 (EP2
TEBh3E) & ONO-AE1-329 (EP4 /£853) (Yamane
et al, 2000) OfEH % #5 L 72 ONO-AE1-259 (&
MEERS, BT IO b IR AR L
HR 72 (10 nM-10 pM) o &I 1225 B 22 5
BEERO SNRroiz CRaommERE, HEw
390 nM, HFFEF :520nM). T D Z kit EP2 71K
AHEEM I S IWEM IS FBREFAIET LI L 2R
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% 4 Histamine, 5-hydroxytryptamine, oxytocin 3 X UF endothelin @ 7' % & f feumibit £ 5 B £ Ol £/ IHE 125 2

VY~ Yl =F
e 2 T 7 iy e 7
Histamine H1 IE PN IE PN HE A A > W E
Histamine H2 IUHEENE] (H1 JERTSET) SIS HEER > > W EM
5-Hydroxytryptamine 5-HT2A IHE R (5-HT7 W3 T) UK (6-HT7 WS T)  #EEM > Wik
5-Hydroxytryptamine 5-HT7 G TinEl ISR 1) HEE R <UwER
Oxytocin OXT ISR 4 I HEER > > ki
Endothelin ETA INE PN Ei PN HEFE T > B 7E

Twh, —J, ONO-AE1-329 ix 10 uM TH Wi
DOfFkE O BENGE b & L 2o 720 T, i
HDEPA ZHERE TS FEICIHFLEL LW &
R E N7z (Caoetal, 2002) s ONO-AE1-259 MUY
FEENEIER %2 AR50, SHER O IE T b #ET L A deim it
ORLH & L2 2 A, HER TIESEE =1F
B> AR, WA CIESHRR >R = Mt imi &
Y, WENOfikE b HHTORIGHEE 2 L3
b o7z (Cao et al, 2005) o

TP %1k : TP ZBRIZOWTIZERAEEZE D
U46619 Z i L7-. U46619 1%, #HEER, WWER
FTAUTBWTH RIS LG A L7z I
HEVEH O R 2 Ef  (pEC50, 7.69) @
Ji bR (pEC50, 6.69) & 0 b Ed o725, &k
RS HEER (358%) D HEER (182%) L1
QRELCFEH Lz, —7, SH-SQ29548 = v 725
BAEEFERRTIE, THE CHABHEIZEIERS
N o 725 (EERT - 29.6 nM, $i7E#5:30.8 nM),
BIAEEEIIWEG DD 2 G581 -7 (HEER
58.2 fmol/mg protein, #&7ER; © 90.9 fmol/mg pro-
tein) o YA FEBR CIIMEEM TSR E < HEILL
TWAY, MEEBROBRIEZ DM E o7z, P
FEEROHAE & 4G A FERO BRI ERAVE U 5 R
ARBTH -7 (Cao et al, 2004) o

DbkoTazxy /4 FEEIEEEEORE (A5
Wik A F LOONKITHL, ZOENPS, 7
7 e I3EE o FP, TP, EP1, FP3 <#kL
IEIHITED DP, 1P, EP2 SBMERIHFHEL T2
ZENHSP 0T TOTETEICHET DT
U5 /A RZHEEOFFIL, e b FEciisn
TWwb b o e —F L Tz (Senior et al, 1991, 1992;
Crankshaw, 2001). F 7z, SEEBIE O KIS DK
&, ThbEIHENRGAIIITHEEITRD 517z,
i = #F#4 %5 FP, TP, EP1, EP3 &4 % i ¢
5 BUSIHEER Tik < FEBL L 724%, DP, IP &K
A3 D PHEEIHIPE SO I e ik < BB L 72,
EP2 &M% 3 2 GHIHINERICIZIEo & ) &
L 7R @R ASERD b e hr o 72,

5) Histamine & serotonin (5-hydroxytryptamine)

FEICIEE L OMEEMEAFEAEL, oM s
Bt SNBIHEWE 8T 7 T 4 2 BT E A
VM) & FEIGETEEICE S LT b0 TlE Zwnh
Z 2z 51w (Rudolph et al., 1993; 1997; Garfield
et al, 2000) . RIS E FNAHEEWE & L T hista-
mine & serotonin ZHEE L, WWEO/EMH % MG L
7z (£4),

Histamine : Histamine (&5 £ 58 CHELE,

AU S FHIR U & BRI L7z, EashR
R (pEC50) 1%, #EEMT6.34, EWiEMHTS5.4T
B o Tro FHE S N D UM SIS O e K AE L HEE
(232%) DFiHKEH o7z (EER 190%). DIL
#iE X HL 2 24K W2 o pyrilamine THIH] &
N2 ens HL ZHERPEG L TwieEZLN
720 Pyrilamine (1 pM) fF%E F T histamine (3-10
oM) &, HEERT O B SEIUH & #IH] L 72112 30 uM
DR TR R Z e L7z 2o &9 2 IGHIH]
ERE R EMDH TIERO SN2 D> 72, 2O hista-
mine 12 & % H ZEUUHE O T 1 ranitidine (2 X - T
WEg L7722 &, H2 HEMAEEISE D dimaprit T b #E
EFHTOHRBAEPFEHRIZFTE SN2 LD,
H2 S BARIEMEER O AAEAE LIDGHIHINZ B 59
L&z iz, S H-Pyrilamine = H\W T H1 %
KO EEBE T o728 25, A H
F7Wb o0, HEHMVORE (SEMER) 11k
TR 2.5 RElER & D bEh o7z Dol s
5, 7¥TEIZBWTHL B XU H2 5K
FERFIZE AR L, histamine 12 & B0 (H1) 3
L ONRR (H2) 12535 &2 Sz, IEFIREE
T, HLIZ X Z2IGEERESIUCHI L, H2 &4
T IHEWER L HL A~ A 7 SN/ IREECHETE LT
L g s s (Kitazawa et al, 1997) o

Serotonin (5-hydroxytryptamine, LL'F 5-HT) :
9, FEAKmONER, WEMREARZS-HT %
W L CHBIEC G 2 % B 2R L. Wk
TIEE ST X 5-HT 12 & 0 3 AR A7 M 2 3]
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E300nM A5 1 uM Tl Ik Lz (EC50
X 84nM)o —F, HMEEM TITEARIZ XY B ZIGH
PHIER I 22500 S 7z, 18 Bl D HEERIEAR
DN, 71§1JT TR IE SE AT L7228 (10-100
pM), 7 BICIEEREIE ISR, 10-90%), 4 61T
5R EPIRIASE & e hr o 72 (IIHIZE 10% LIT) o 1
FHWERDRD N 14Blx T Lo b L, ok
)EFCFfP 1.44 M, #HI=R1E 68% & B &7z, 5-
12 & IR tetrodotoxin TLEPIHE] % 52 1)
td)’o 7oDT, TEMHICEEER L2HERGHRE S
LD EEz b/, 22T, 5-HT OIERA»EMH
WZEH L 228 Em 2 BV CPUEEIHIER I3 5%
HEREWHSPICT 5 7201248 5-HT B8 1EE)
B LGEWTEOEM # #ET L 720 5-HT = ﬁ@ 1 5-
HT1 75 5-HT7 F T4 &, TOTIZ [
75 A THAFHET S (Hoyer et al, 1994)0 5-HT %
&t 5-HT SR EEE# o d < 5-HT, 5-carboxy-
tryptamine (5-CT, EC50 : 1.7nM), 5-methoxy-
tryptamine (5-MeOT, 5.2uM), (#)-8-hydroxy-
2-(di-n-propyl amino) tetralin (8-OH-DPAT,
27.5uM) @ 4 T AN O B FEIUHE % BHE (28
fill4 52 2oz, JUMliEIE, 5-CT>5-HT>
5-MeOT>8-OH-DPAT & 7% - 7o —7Jj, oxyme-
thazoline (5-H1 EE)#), a-methyl-5-HT (5-HT2
EE)EE) B X U 2-methyl-5-HT (5-HT3 1EEh#) 12
X ESEPGEIIHIERIERED Sk o 7o JERTEE %
M\ 72#iEtTld, pindolol (5-HT1 #i#E), ketan-
serin (5-HT2 JEWIHE), MDL72222 (5-HT3 JEWIZE)
tropisetron (5-HT3/5-HT4 E W ) B L O
GR113808 (5-HT4 HEWrHE) & 5-HT 12 & 2 IUkEH
TERCIZEE % 5.2 e o 720 MOMERTEE % g
L7z & 2 % methiothepin (pA2, 8.05), methyser-
gide (7.92), metergoline (7.4), mianserine (7.08),
clozapine (7.06), spiperone (6.86) 7%= O JJ1flilE
T 5-HT O HENGHMEIEH 2855 8¢5 2 & 4°
bootze LB 5-HT A ARAEE)HE &k 2
7wt o g2 &, 5-HT 12 X 2 PGEHH 2 R
54 5 %7812 5-HT1, 5-HT2, 5-HT3, 5-HT4 %
A TUSNTH BT HEEAVRIZ S L7z. 5-HT Offliia
W cAMP (2§ 2B e Ei L2 & 25, 5-HT i
ARAE L CHIFEN cAMP S B L7200 T, 2%
ﬂ—(li Gs 7 N0 EH Y TV L TWAAREEDNR
B X7z, B o 3FEHEOZEE (5-HT5, 5-HT6
b L V5-HT7) ®WN, 5-HT6 & 5-HT7 2°Gs & v
TNV cAMP 2K SEL 2 EPHILENTVRDED
T (Ruat et al., 1993; Hoyer et al, 1994; Kohen et al,
1996), &5 62O ZFHERINGERIIHICE S35 &

Zz btz (5-HTS ZEEOHFRIZERIIAH) .
5-HT6 & 5-HT7 Z#4ATIiE 5-HT & 5-CT O Jiifi
NEZZ238 Y, 5-HT6 52K Tld 5-HT >5-CT, 5-
HT7 2%H A TIE 5-CT>5-HT TH 5% L OHEDH
% (Shenetal, 1993;: Kohen et al, 1996), 1@ %,
75 FE O BIEPHEIHENCE S L T3 iR
5-HT7 TldZe v L HEZE L 720 5-HT oYU EN i
TERINCE R 72 o 73BT O pA2 & 2 &I
D=7 A S-HTT ZEARIK$ 2 BAED H O+ B
RN L7 CABEBEGMHEPREDO LN (r=
0.88, p<0.05), =MWz, PHF#IH %R 7%
k% 5-HT7 74k & ftam L7z MEEM & k<
5-HT7 454K % A9 A WD fIAE T 122 50572
5N FEKIZDOWT H-5-CT % 722 B I8 A
FEEREATo728 25, ESH O EHMMEIIZED
Wb OD, THEAERETIIREHD I TLEHNZ
EDRHOL P o TOZEMS5-HTIZE S
MEIEH OFiE#13 5-HT7 A RSEHE O I
N3 bEEZLNT (Kitazawa et al., 1998; 2000) o
L Ldss, #EEMIZBWTS-HT7 5 4AD
JERTEE (SB209970) f&:m“z) & 5-HT 12 & ) I
OHRPEIE S N7 T b5 SB209970 (1 M)
DAL T T, 5-HT OIGHHHIHIIEH 2Bz LTI
MESARVERICZAL L 720 2 OIRIEH S ketanserin
THH &Nz &2 5 5-HT2 2 /A5 L 72K
ITHDLIENbholz, —F, WEMHTIES-HT
12 & AN o SB209970 (10-100 nM) 12 X
DIRESL, WERISHAIIEHICBE L-OART
B o7z, FEE (1pM) @ SB209970 LiE T, 5-
HT (100 nM-10 pM) 12X V) FFUG#EAE R L 724
30 uM LL_E Tl AsFi#E S /- (Nakamura et al,
2008) . Z Du7ER T ORI K/EH b ketanserin
TEHIE N2 INEDOZ NS T 7 T EIZIZEH]
1% 5-HT7 4R 2 TEAE % 5-HT2 4 ﬁﬁiﬁ‘
FHET DI EIIREB SN, 5-HT2 BRI
2A, 2B, 2C D5 A4 T H T 5 25, ketan—
serin (X ZNZENDOH T 5 4 T2 875 5 B TR
&35 (pKi, 2A 8.87;2B5.49; 2C 7.32, Bonhaus
et al, 1997), % 2T SB209970 (1pM) THLE L 72
MBI A 5-HT OIREE RIS A ketanserin
LD ENCHLWERFY 7 VT A% iRal L7z,
Ketanserin (10nM) (%, 5-HT i FE 5 Bt 2
3LRLFIRE S, BHEOIRETH S pA2 &
8.52 L & S N7z a-Methyl-5-HT & 5-HT2 %
BARIERIN BN CTH 275, T O X Dt
FERG ONHE D ketanserin (10 nM) THIH & v, 2R
FOSH#EOG HRE ORI 5 pA2 1£ 8.78 L FIH
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EN7zo 155 N7z ketanserin @ pA2 i O FHBNE A
575 TEIAHAET S 5-HT2 %4 K1% 5-HT2A T
B HHEDEE L REE NIz, F 2 THRA 7% primer
% i%FT L real time PCR # CTZNENDFE I AAE
95 5-HT2A, 5-HT7 %48 mRNA o= % #ll5E L
728 2%, 5-HT2A mRNA (2B L CIEAEEMD 128
EFHD 3.2485, 5-HT7 mRNA (2B L Tld¥EM 2
MEEFD 5.1 % CHEBLTWDE I ENP LRI
Tholze F72, 5-HT2A, 5-HT7 £%4K mRNA 13,
FEHOMMIZL > THRLZ>THMTLHIZ DD
Moz (5-HT2A, #EER @ M5 <A = ST,
W © A SEhm > A = SHEE, 5-HT7, MR
A= L, BB © A Seimil > R =) . 34
bbb, 5-HT2A (HEEM >WEM) & 5-HT7 4k
(iR 7E 795 > #EEM) (3w, SR CAEE oA
L FEEBOMENCE S L Cw b bR sz,
PEAMRA LS MET I L ), FERO BRI 5-
HT " ENTWAEZ b orz, TERIZNG
WABE 72 O TNRRTENZ B & 7z 5-HT AM sk L+
W E A DR I B A 52 D UTREEEAE 2 SN D
(Nakamura et al, 2008) o

6) Oxytocin & endothelin

Oxytocin & endothelin 1&F & % Ui & & 5 Gk
NRTFFELTLLHABN TS (Alexandrova
and Soloff, 1980; Heluy et al., 1995; Sakamoto et al,
1997) o H5ICFEARBRIE D S MW E D oxyto-
cin X IGEE O T E IR ICE G35 2 LA S 12
75T\ 2% (Alexandrova and Soloff, 1980; Fuchs et
al, 1984), ZZTT ¥ TEMIZBVTHRTF FO
W E 2 MEt L7z (4 ).

Oxytocin : Oxytocin (0.1-300nM) X, 7% F&=
Jevn S OMEER, WM PR L FE L 72
W3, MEER O F TR DTS < (pECS0 13 #EER T
9.5, WEMTS.1), K& %IUHKISFHE S 7z
(ARBUSIEHMELETH D F D2 R E ) —FH, K&
Ca’* (0.4mM), & Mg?" i (0.2mM) O <7
AT (7 L7 A TIE2.5mM Ca**, 1.2mM
Mg?*, Kumagaietal, 1952) T, oxytocin (it
2GS 00 (pECS0=8.5), fEM Tidda
CPFEDSE & e h o 720 FEHRALT oxytocin UG
PEIZEED B LN E ) MEHLPIZT L7202, 7%
FEH ORI B L OS2 SVER L 72 HEER, e
T oxytocin DIEM % 7 ~ 4 A T TR L 72
HEMTILEOEM T USIEFRE I N o7z
A5, MEER TS L USHEE, wWiilcBw T
PUEASERS S, OGS A Seim sl > 4RH) = SHE©

& SEE - b

& o 72 (Kitazawa et al, 2001a), * H-Oxytocin T®
SZHRMAG G ERTIZ, MR CIEIHEER O H A
FEMIHART 5 BB EBESE P o 720 KEHALT
DT, HEEM T, MAEmBOZHEEEL 100%
L9 5 LR (60%) B X USEER (46%) &AL
Lo TREREEDWAD LIze 2SOk I IGHEE
BROBE &~ L Cnize —h, WEMHTH, &
fREE, Ml E 100% & 9 5 & 4REE 86%, SHHE
69% &P DFED LTz, NS ORI, S, T
FE 2B T oxytocin 1&F D2 BARAi DAYy
IS &0 WiE B & OF AL AR L 720 SO &
T2 EHS I % o 72 (Kitazawa et al,
2001a) o

Endothelin (ET) : Endothelin-1 (ET-1) &K 7=
AP OMEER, WEM OV Ib PUE S 72,
R SN D RN IIF B D D, HEE > W
EHTH o720 —F, ET-3 DPHHEME T Io
kg TH ET-1 ICHARTHD THA o7z, ET-112
£ IR R e ik, ETA SBEROMEWECTH 5
BQ123 %> FR139317 T#Ifll &7z 2 &6 ET 12
L 2 IHEIC 1 ETA BEPEG 5 LiEgsh
7o WI-ET-1 OKSEEREAT o728 25, ZHE
EOHEEFHO T THEMR LD b 2 BEESL FEEL
TWLZEPHLPIIRY, IHEEBROEE% L
Frd 2RI 7% o 72 (Isaka et al, 2000) o

7)%F & 8

L], LEWD ST Y OFE G RN 7 5
BRI L= 00 % JRET 3 5 iR & 2 DfnEY
H, TEEENCREE 525 LEZ 5N L AR
WEOERZWE L7ze YT A, Fv FRELEY
N EO/NERBI o E e B, 75T
EIIMATHICREWT A X TH L0, TEH
o (FEmsumEs, A, SHEE) Tk IRl %
WIS RS 5 2 LD feCTH o700 T2, 7
Y FE TR T EAORMTE S HGER & 2h
CEIIIKDLEHEMETHT LI EDNELTH
0, HEGER & B O B3 5 RUSED 2
HOPICT LI EDTELFEDH -7, FHIE
T 2 OFEVEY)E % FV THT - 72 A et OMEE R,
W B OBAED S TN OIGEWE OVEH MR & %0 5%
BREINT L CEOZHEEBEL S OHEICE AT
TET 5% R L7 BIFLERED S NTz28, HEERIC
ZIHETE D SRS, BB XA E O 7R )s
% CHTEL T\ iz FEBOMER, WREMHOKRE
PHLEO TN EHBT AL EZ L L, HEEMHDIL
Ml E PN A OBENC, BER ORI EY O
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x5 7FTEMI

B B FRZFARAT DR FE 7

#EE T B
M3muscarine 527218 (ILH#H) 5- HT7 AR (%)
a2adrenaline 5724 (L) S S NI

B2adrenaline 75k (ihi#%)
Hlhistamine 7518 (Y3UiiE)
H2histamine sz &4k (ith#%)
Oxytocin 52 &A (L)
5- HT2A AR (PG
SR ()
EPl ZAAR ()
EP3 %k (i)

ETA endothelin %24 (i)

P 2K (i)
P 2 (IUHH)

FEREMY SRR (U, #5EFEER) ORI S ZEEE L S OMEICESMAFAET 2 R L7z,

it 2 BA

5-HT75-HT2A OT =~ o2 BZ M3

A

X2 Bl 5 ARG OF e =

7*57%’5‘@%&’;13%@5& (T = foEimis, REB L O 12L& D

HERET BRSO X ) I T D Do EEREAE A S
#me_o E7 7 232 A A, Bh T 232 R AR
To BIEOA T ZEALIC L) SUSEICENH L 2 L %, BRAEO
BT AN K> THRIBAF L2 & 2R L TWwb, 5-HT7 5%
R T DR EAN A R TV O THIWEHTE TR L 72,
BISL L B 23, it ﬁ1$®arciﬁ%*ﬁ“ﬁnﬂfaf<«%nr% LIREY
L7z —75, HIMEZ 280K 00 BB M Jeui il Ty <, St Thik
L7z0 SO RUG DA B & S i 2 & SHER IS 1 A Mlﬂali@’j
I, $abbEAREEY L, NEYOEREIZHFGETLEEZH
7.

PRERICBIRT 5 £ FE 2 b b, WHIE O & il
DHIHBR 2 S %05 6 FH E B R AR O ET 12 & 72
B LRI NI,

75 FEE A, RS X OEE AR
5N 5 72D KHAL T OMEER, HER T ace-
tylcholine, noradrenaline, 5-hydroxytryptamine,
oxytocin B & & FE PG 2R/ EE3E @ﬁffﬁ % I
RETT 5 2 DT E Tz, TORER, fEEMHIZBNT
W%@iﬁﬁki%ﬁﬁu&HMA%&wfiﬁ
vl T <, AR, SHERICAT < ISHEVIEES L 72,
=7, HHEOZEAE 3 5 BOSMEFRAIIC X - T
AL L e, A2 O SHE I R L
T2o ST EAIMEER TILA I S AT, SEER
AP WIEEEASA T 5 L W) BRSTE TS

¥ AR

5-HT7 5-HT2A B2 M3 FP EP3 DP EP2

s | | 1L N
Wi L
Lt U

X3 FwEfIcBl) 5 SRS ‘%ﬁ@%ZEMﬁE
78 FEORER T (FEALmE, Al L O 12X
FEHL - HRBET 2 R BMEDL D X ) ITBALT B D& EBREED S
EL7Z. B T 2T EER, BY T 232 E R R
Fo BIEDOH T LI LY FUSHEICEDNH L L&, BAFEO
BT LI Lo TOREAFA LS L 2R L TWb, T2, 7T
ADORSITFREIND FEAREVD/NS B ER LTz, %Y
F¥ ¥ (OXT) & a2- adrenahne ZHEENT DS ER T
FRERBD LN BV OIIH T AR RS e h o7z, WHFHESZHRO
SO A 5030 C il < SHERCULIRES L 720 — 7, #IliZ A Ro )X
IS B 575, MAIHERTIREE <, SEETHA L. oG
1 DA FLILAEE T & R A e A & SHERIZ AW iRES 3 5 0L
MO, TabbEAREEY ¥, oI L, MEkimihiL,
NEI O TR, RESETIEIRFFICB S 2 W REME 2 RIZT %,

REMEARIE S 7z (F2) . BER TR
ﬁﬂi% A8 B RS HEER & FA I AemE e L
m L, RS, SR TR AT A EIA NS 5 72 (oxy-
tocin & a2 =HEEE N T HNAMIIFR E BB L %
Do 7z)o WHFEIIHIRUG T, B2 & EP2 4k % /v
ERA I i%‘%tﬁu[ﬂi;ﬁﬁ’f)oﬁ_ﬁ‘ (ﬁ%ﬁ‘iiﬁ’ﬁ%
KR - SHER), DP &K% A3 4 ik ufﬁﬂifr
ol —77 5-HT7 =75k % A Téﬁm
A ENEDENL DD, B2 & EP24 ﬁﬁioﬂﬁ
fr7e L AXHiTdH o 72 (AIEHEE > AHE - SHE) . L
Tl TEIGEIEIE S BEDL CFEL, 20
VERNE A it & 0 A5 - S cmd B L2 (1
3)o iR SUGIE AW O Trdse 12 B 89 2 B0 72
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BXTh, EHEIEHCALET»r OB L T
72N, ARER SR E RSB TR SN Z D
%, SEEEo THEET 20128 L - WEL R % 1F
N EFCnwbEEZ BN,

T8 FE B & 7RG A S AR S R A
WE % & G RS E O BUSTEICE I 2 i &
MM EDRD LI EVNHLEPIZ R 572 L L %D
5, AMEHZINELIREE D & RARRE, SR & e
L7279 FETORRETHY, fHrOfIz L F
#2 SN D BUSME AR IR & ) 2 b3 A T ek
EEETE v EB/NEY TR SV E
VALEIZ X0 ABIISTE 2 I &  BREA T
LN, TOE) BRI ENEHEL VO L EHERT
Y, FEBRIHHEROVY & FUHE L CHEBRAE
RIS D BN D Do

2EZ XM
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Summary

Autonomic innervation and responsiveness to bioactive substances in the uterus are different depending on
animal species. To understand the characteristics of uterine functions in domestic animals such as pigs and cows,
functional experiments using cognate uterine preparations are necessary. We used a porcine uterus obtained at a
local abattoir, and its estrous cycle was identified macroscopically as proestrous based on the follicles and
appearance of the corpora lutea. The porcine uterus was bicornual and was divided into three regions (cornu,
corpus and cervix). Both longitudinal muscle (LM) and circular muscle (CM) strips could be prepared at each
uterine region. Therefore, it was possible to investigate the muscle layer- and uterine region-related differences in
autonomic innervation and responsiveness to bioactive substances using the porcine uterus. Both LM and CM
strips indicated regular spontaneous contractile activity and the effects of neural stimulations and bioactive
substances on the activity were evaluated.

Pharmacological analysis of the responses induced by transmural stimulation on the uterine preparations
indicated muscle layer- and region-related different innervations, i.e., the corneal LM is predominantly adrenergic,
the corpus LM is a mixture of adrenergic and cholinergic, and the cervical LM is mostly cholinergic, but the CM
layers are principally cholinergic throughout the myometrium. Noradrenaline caused both contractile responses
(a2-adrenoceptor) and inhibitory responses (32-adrenoceptor) in the LM but caused only inhibitory responses in
the CM. Acetylcholine caused only contractile responses in both muscle layers through activation of the M3-
muscarinic receptor, and the evoked contraction was marked in the LM compared with that in the CM.

Prostaglandins and their selective receptor agonists, histamine, 5-hydroxytryptamine (5-HT), oxytocin and
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endothelin, caused contractile responses or inhibitory responses of the corneal muscles depending on receptor
subtypes expressed on the LM and CM. Among the prostanoid receptors, contractile FP, TP, EP1 and EP3 and
inhibitory DP, IP and EP2 receptors were shown to be expressed in the porcine uterus. Although there were some
exceptions, contractile receptors were predominantly present in the LM and inhibitory receptors were
predominantly present in the CM. H1 and H2 histamine receptors were distributed heterogeneously (LM >CM)
and mediated the contraction (H1) or relaxation (H2) induced by histamine. Contractile 5-HT2A, oxytocin and ETA
endothelin receptors were expressed markedly in the LM rather than the CM. On the other hand, 5-HT caused
inhibition of uterine contractility through activation of the 5-HT7 receptor, and this receptor was predominantly
expressed in the CM. A comparison of the presence of these receptors in the LM and CM indicated that the
contractile receptors are predominantly expressed in the LM and the inhibitory receptors are abundantly
expressed in the CM as in the case of the distribution of prostanoid receptors, suggesting different functions of the
LM layer (contraction to transport luminal contents) and CM layer (relaxation to retain the contents) in the porcine
uterus.

The effects of some contractile and inhibitory substances were able to be examined in the uterine corpus and
cervix to clarify region-related differences in the responsiveness. In the LM, contractile responses by a2, M3, FP
and EP3 receptors tended to decrease from the cornu to cervix, but the inhibitory responses by DP and EP2
receptors tended to increase from the cornu to cervix. Similar region-dependent changes in the responsiveness to
contractile and inhibitory substances were also observed in the CM. The results obtained by using three regions of
the porcine uterus suggested that the uterine region-dependent difference in responsiveness to contractile/relax-
ant substances might produce an intraluminal pressure gradient that decreases from the cornu to cervix for
smooth transportation of uterine contents.

In conclusion, the present study using a porcine uterus obtained from a local abattoir showed muscle layer (LM
and CM) -related and region (cornu, corpus and cervix)-related differences in autonomic innervation and
responsiveness of bioactive substances (noradrenaline, acetylcholine, prostanoids, histamine, b5-
hydroxytryptamine, oxytocin and endothelin). These differences suggest different functional roles of muscle
layers and uterine regions in the porcine uterus.





