713 ¢ accommodation®]]
3l 5-hydroxytryptaminei,
(5-HT,) 84 adAY &3



713 ¢ accommodation®]]
3l 5-hydroxytryptaminei,
(5-HT,) 84 adAY &3



12 €

2012



7]l

13
<1

Al =4 39, 6

°©

7] olF Aol ¥

1

kel
of

ARk 3

=
=
Al
al
o]

B i T
o o Ao 3 AMH iy ) Ml
s N T - NF = = ¥
SOCIG) A CUN (R S 5 T
TN v s Eow oL ow A
— ) ~—
o W NSy o D N om T .%L
> @7 o B @ T = x
mr ﬁw 6N we 0 ur NP o oz £ ol
L R I
KT A T M T W o= I T
o ~ = P oy = C = S
[0 o OE J © ~H S %,w__ mmﬁ '~ ‘,AI Hf
7_, nm X o~ AT :.L ﬂv.,_ ml m_mo ‘DF EI o} ] n
ol 0 ) = ! X Yy plr ) |
5 w = 2 o g g M AT
R - ° W o 7 . m > ~ % ~ U,FA
R 7o e ow v X 24X g KR
3 mW £ ™ m N X JM o ,_1@ )
1 = (n§ f ! ) —
i ﬂ S o Eom T L P F
B b T oE o5 BN M =0
(Y il B oo up = omm
;O_l
b Bow = o RSP B T
S <R wo< ok o 0B BeoTow W
N5 o= oo ow oz owm M Ty X
< _ m oy R = o & X K MA .o
~ < o AR A o ) L TE T =
- - B~ - == By I S
® % o oo X Mo ™ P o oz P Az
WO m T > X o ge B N~ =4 w

A~

=

] A}



<ZH>

Ho
o
=yl

7]'- ‘(H —‘Z——Z‘} 5_I_I’I‘la

el

Nr

10

10

(1) Polyethylene bag?] U

12

12

14

9 F-91H 5-HTy, & 9

1.



5-HTy, 84 adA 5 A Aol gaf oo 21
TR P 24
V 7‘%% .................................................................................. 29
Fh LT G] e 30



—

©

1

a2y =

. Polyethylene bag®] 7143 ¢ AFd B AA W 9 A5

OFE] 2 HEFH wertteiiiiiiiiii 11
7199 1xA4 ] 5-HTy, F&Aol gk W x= 33t
O Al et 14
9l F9 W FEANAF E {59 5-HTy, 784
Wl ZA3}e A AT O] H]IL ceeeeeeeeeiii 15
AFEE KTgdoz FHAZ 9 AR Fde] A=
BT O] QF e 16
Buspirone % A A o] AAA= F5= o] ¢h9
Eﬂiﬂ‘ ..................................................................... 17
E W 8-OH-DPAT HAA $-9 AgA= F1= o kel
E ] o ernn e 18
WAY-100635 &% H HAAA $o AFAF = o<
%33} .................................................................. 19
. WAY-100635 w5 2]} buspirone A% & WAY-
100635 A2 Ale] AAA= frie olghe] HaL e 20

#1 AF pressure-volume curveol] g+ 5-HT;, &=
E_%Xﬂ buspirone‘(;] }:3’_:11]. ....................................... 22
0. 9 A% pressure-volume curveel gt 5-HT;, &

A&A WAY-100635 ¥ &dA| buspirone® &} ---23



#7ao}

714 ¥ 9] accommodation®] ™3t 5-hydroxytryptaminei,
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714 3 9] accommodation®] gt 5-hydroxytryptamine,
(5-HT1) &4 adAY a3

==

fl(stomach)® TxE& aFsHor FEed, L9
fgst= A HF-(fundus), T3+ FA AF(corpus),  L#aL
AT dFste AAF-(@ntrumE Y & Utk A&

oM B AYH /)5S gysted, 1 F 99 %
;



%84 o] ¢H(adaptive relaxation) &2 -8 = 9t o] g3
#19] accommodation 7|5 2= AFAA A AAGES
et 919 7ol W F5A0 9%
accommodation 7|59 Foll= A% AdE
THoE A= 7154 askE#E (functional dyspepsia)®] w5

Tae Wl 84 F shtelm 0 ka9 A9 accommodation

AANAXN 754 232FF] ARA Fds Fux dhs

== v 5417 (vagus nerve)=
olgk 21744 43¢ NANC AAAFE 3 A d&Fe +3F ol
o] FAEHE 4% 4FH A9 accommodationS ¢H
B3 NANC A AdF9 A3t 23l vasovagal reflexel] 2] &)
Al ZE U (5-hydroxytryptamine, 5-HT)o| f&& a0 HEH o=
238} 2~ (nitric oxide, NO) 2]l 2]3F nitrergic neuron?]
gtz Qs dojdrha deA

s, MEEUS dAA7A 147 ZEo] theFe 584 o} o]
e A e, 9 ABGANA FEA 2 o whEk

AA
Ha Qb8 g EEY F=84 o}y FoA ¢ accommodation
o7 o4&zl o}g e 5-HT,, 5-HTs, 5-HT,

447} 9&=l, accommodation?] o7t 7]5A AdHEET
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¢ F a3k §el gol7] wto] ol& FEAE HALE =
of air Be A7-5o] o] FoAHMT. 5-HTi T84
A=A AFEY Azl AHEEH = 9FAIQ] sumatriptan 2 9
Ay ol ghs sl Ayl 4R QAR A o7t

M E3FA o] &% (bioavailability)e] A= <l Alof A
0% 5-HTs S84 384 MKC-733 <A $
AR olgkE FRote et 4y A= PR A4S
groR Qs Aol M AMEEA a9tk 5-HTy
ad A2l cisapride®} tegaserod = 9 AF o] S X3 A
H|E S ZAAIE VSA AdEFZ BA| R o)Al
27 dEA AN A FARg o ® Qe AA] el A

AFEE A ok itk H o) 5-HT,, 584 89 R-137696,
tandospirone 52| kAol ¢ AHF o]k X gIr} dHA|HA,
5-HTy, 84 adA19 ¢ accommodation ol tjst
ABARZA Y ZAHE JFe7] 98 A Fe] o] FofR|a g0

H
Buspirone 9A] 5-HT;, F&A g 224 A=A AA
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ZFAN A ANA 5-HT, F&A #gsto] Botzo] 7HAE
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o. As ¢ Uy
1. A8

7t AE 5E
A5 300-350g wWelel 7Y (Hartley guinea pig, 2 dE
Hol ., AVE, tieHs)S kg 7 §lo] AREsIGITE Ad 7|
Fore] ZlUge AME 2AL 2343°C, FE 50120%, 12 AzF
2ds 7IEe® Sgla, Heleh wmeof A=
: o] 7}y &}

=
ISt TAE HPERYY FEHE add9sd A o

-

b :10
fru
-
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)
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U ARE FE

A &o) AgE oFEE A atropine sulfate, guanethidine, L-NNA
(NO synthetase antagonist), 8—~OH-DPAT (bHT1la full agonist),
WAY-100635 (5HT;, antagonist)< Sigma-Aldrich (St. Louis, MO,
USA)ZHEH  FYste] AME3sE 2 buspirone EHHA|SF  (Seoul,

Korea)ol A 7]%- wo} AL8-3}<it).

7. 9 24 5-HT), 84 W=2st3 44
Y e FEnE Peste] 44Ny, FEY AL B

R QFEAL AIZL & &S] fE A=kl AE fldlA



AR AR 2D AA-E BOHE S5 mm X 5mm £37 dHE 1FH s,
=A] 4% formaldehydeo] A3 TE A 2HE paraffin blocke. 2 4
um A AAE THES] poly-L-lysine-coated slides®l i,
deparaffinizatione & xylenes AF&3te] 60°ColA 4587
S 100%, 90%, 70% alcohols AF&3}e] rehydration
Alstdh d9S AAS7] $18] microwaveE AFEste] 1083
Py

7t Et

g

2o A cooling 3 %, 0.1 M phosphate—buffered saline
(PBS)2. 2 A3ttt 10% 3F 3% Hydrogen peroxide® ] 23}¢]
peroxidase blocking A]3§3}aL, ©]JA protein bloking (0.4% Casein
in phosphate-buffered saline) |83}l th. 12 A
anti-5-HT;, receptor antibody(rabbit polyclonal to 5-HT;, receptor,
ab79230, Abcam, UK)E 1:1000 gA3slo] 1AIZF &9t wjgsla,
307t post primary polymer penetration enhancer A]3§3F % 2z}
A 2 Anti-mouse/rabbit IgG-Poly-HRP 30&%F &3 3 Nova
RedE AR&&to] WA3EaL, Hematoxyling AR&3ste]l wi7d A&
AR e

dddds AP 2242 AW A(ECLIPSE 80i, Nikon Corp.,
Kanagawa, Japan) .= T#3E A image analysis
program(i-Solution, IMT, Daejeon, Korea)S AFg3dle] #4189t}
4 9 gie 9ol 42 semi-quantitive method®
A&, 4008 AloF stoll A, 9 Z} F-9 ¥ Ay SAL F-9

900 m*(30pm>30m) o] w9 WA G A Jrg nu Frhslct.



U AR a8 A8 AZAS f ol¢ 43

= i=
AU el FERE PEste] FAAYL, FEW due 5
7

F Amstel 98 AzsAqc. 42 de

op

H(K-H &d; D-glucose 11 mM; KCI 4.7 mM; KH,PO, 1.2 mM;
MgSO, 1.2 mM; NaCl 119 mM; NaHCO3 25 mM; CaCl, 2.5 mM)o]
AP 871 delA 9 AYE el AASHL 2wENE e

skl fdEte =EAIZY olF duAd Aok shelld WAL

& TS chamber 39 metal rod ©, thE 3IF & strain
gauge transducer °o] AZAste] HTHA ##HS physiograph(Grass,

Quincy, MA, USA)el| 7] 234t} %!



atropine 5<10°M ¥} guanethidine 5X107°M & #7}3F 3 30% o4
BEPE A FF7F A HAS W AZAFS B3 o)k
= A9S Ayt AgA=2 A 7125 7](Grass, Quincy, MA,
USA)E %3] rectangular wave(95 V, 10 Hz, 4 msec)o A=<
el ddste] Al seRaith

5-HTy, &4 &adA 2 AaA dAg7t dda5 F= o] ¢hol
nA= g 71dS "Hrrekrl $1%F 5-HT., F8A adAl
buspirone ¥ 8-OH-DPAT, 5-HT;, & A0 WAY-100635,
NO synthetase SAAQ] L-NNA 2] Axg] Aloll&= 2zt =9 HA g
T FH4 15 wxke] ®HE 7|3t Fol
5

1
Evith Ha 1 ¥ oo #Ae® 5 3] olde APATL

Algatel  zt AT o fEEHE ol Axe A ¥
BHEAE Tk 2 olgk Axe Hla Frbe sk K&
atropine, guanethidine WS A 23t NANC 714 AFEje] AG=A=
ol ¢k it FAo sk, AFFE AA| F9 ok AE WEER

. 71U 9 AY FQ AYE D i vivo 4 2Y

(1) Polyethylene bag & iUl &Y &
71493 9] Wil Atdste 42 0.01 mm 7719 polyethylene
Hd S AREste] H84 14 ml, A5 3cm A7]=2 AZEAAL, o
F Aol polyethylene tube(PE-60; BD Biosciences, Franklin Lakes,
NJ, USA)E A=t 7IHIS 18 AIRE <] S22 %
sodium pentobarbital(30 mg/kg i.p.)= AFE3te] w3 AHE)

$Estn, BE 4FHNS wel 4 em b B AAS A @5k

il
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AE == AT 9 999 purse string suture = A3 F
purse string suture ¢ TUH-E At TA FHHEHE A Fo
213k 3 B3el 9l al, polyethylene tube += $3f&E% &8 o 2 HE

Ak BldS oA B FAF%ow wEAA ngsthad 1.7

polyethylene tube

air infusion

ﬂ’: :thmhlllhmw%u

pressure
sensor

a9 1. Polyethylene bag ¢ 71U Ul 44 € AA U 9 AF
el =4 9y
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(2) BA W 9 A
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HAIA 7T

0.5 cc o &3

1913, WAY-100635

S

KN
=

1 mg/kg

N
N

Al & buspirone

Kol
=

0.5 mg/kg

-
R

7o

S8l A=

=
=

sonde

—_
fiTe)
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o

tol S JHIE7E 91 AR-elA ojdEo] A

S
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A A7

=23
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el
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<A 7HE Y

9 Al A
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=
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Circular muscle

&4 59 5-HTwn T84

®fundus

o=z /4 yebso(ad 3).

e
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Oantrum
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Myenteric plexus
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HAl
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2. 91 AR F4T 25 FHAAY ARAS = ol 4F

9 AR s AEE K-H 8992 A 50mL chamber ol A
2 Mol Wag Afolddl YAIAI7IAL, 25 mM o ILFEE K'§do=
T%S f%3 & atropine ¥ guanethidine A7 3 NANC
Ap=z2749A rectangular wave AA=(95 V, 10 Hz, 4 msec)=

R

sto 19 4 3 Z2 olgks A = UJTHE 4).

EFS EFS

Channel’ (g)

0.5 gram

14 30 seconds

AsE K'&dez FHFA0 9 AR &429 AZA=S

X
e e~

2
1=

M1

$= ol

IEE K 8AC5mMeE F£ES F%3 F  atropine o
guanethidine 2% A2 3 NANC Z7o|A rectangular wave
AFA=E (95 V, 10 Hz, 4 msec) Aldste] AF F/9] ok

ST,

Nn
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5-HT,, &4 &3 A2 buspirone 355 WAZOE Z7HA7] &=
A S AlgstHA, A4S Aldgeals ®W(n=8), control 7]4]
o]¢t Ao Hluale] buspirone 10°M X 87.66 *+ 13.85%,
10°°M oA 95.07 £+ 22.18%, 10°'M ©lA 100.51 =+ 17.04%,
10°M oA 94.40 + 19.37% ©] ©]¢+& R, buspirone 3]
g TAMeR v Qv AAS = ol ®iste FAT

AATHTH 5).

120

100
80
60
40
20

0

% change from control

Control

Buspirone concentration (M )

1% 5. Buspirone 53 AA X 3o ARAZ F&
o] ¢t A k1= control 7]A ZGEjollA o] A= ok Ao HIgh
buspirone % ¥ A% T o9k Hro] wR S 7 F7}sle]

mean * SE & ¥ A8 tHn=8).
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5-HTi, 84 full agonist?! 8-OH-DPAT =& WA %o =
ST AAEE Adeta AFASS AdES wln=4),
control 7]1# o]¢t Ax=o] Bl 8-OH-DPAT 10'MellAl 90.91
+ 15.02%, 10°°Mol A 87.92 + 16.18%S ®o] W37} gIAA
107"Mell A= 78.88 £ 14.91% 2] o]¢+S Rl 107'M A x| ol A]
control 7] A ZFefel wla] AgA= F o|¢to] 28] FAE S

gholst = AATHp<0.05) (13 6).

I

Control

120 r

100

80

60

40

% change from control

20

8-OH-DPAT concentration( M)

a9 6. 55 ¥ 8-OH-DPAT AR F9 AARZ FX 0|9

ol JE=+= control 7| A ‘GEjel A Q] HAAAS o]k o nHlgh

k2 AAA Fo ol¢h Awe MPEZ Brhse] mean £ SE

=}
>,
ol
S
4%
—
(@)
4
=
2
2
=2
R
@)
O
=
=4
=
=5
N
)
S~
7
=
=2
I
2
2,
N
X
H

i olgho] HadES FdD 5 ATk (+p<0.05, n=4)

18



5-HT,, &4 A&A el WAY-100635 §=Z dAdo=z

S/ AAYE Aldstar AdA5S A3 sklsd(n=6),
control 714 o]¢k A&x=o] Hlwate] 1 uM (107°M) °l 4 85.04 +
12.72%, 3 uMel A 70.64 + 15.05%, 10 uM(10™°M) A 36.57 +
7.96% = olgto] Z+Adle], WAY-10063590 2]&te] faf-ol&xor
AA= FE o]lgke] AdfE= RS T 5 AATHp<0.01). NO
synthetase #4121 L-NNA (1x107*M) AA & Al s1LS wfo =

A= olgto]l A 8] S HAHLHT).

120

100

80

60

40

20

% change from control

Control 1 uM 3 uM 10 pM L-NNA

WAY-100635 concentration (pM, 1x10° M)

¥ 7. WAY-100635 5= @ AAA] Fo AT FE ol¢9
W3l o]k A== control 714 AEjell A o] MRS o]k A=
H)3F oFE HAA R Fo] ok Ao MEEE H7EtY mean + SE
2 ¥AETE 5-HTy, 584 2349 WAY-100635 =
SF-JEH 2 control 714 el vl 9 AF-o AT F=

o] &S A&ttt (xp<0.05, ##p<0.01, n=6)

19



5-HT,, =& A& WAY-1006352] ¢ AP Agx=
ol A ato] e, 5-HTy, &4 adA dxge] J&Fe
H7ksl7] fatke], WAY-100635 @ dAe] Fo A4S f=
o] 27} buspirone 1X107M & A2 3 Fo] WAY-100635% &=

j
g

Jo

M2 A4 S9e uel WG fE ol9g wwa. 1 A
WAY-10063501 o8 91 A% A4ATF F= oghe] gak-o]EH

o} A Z, buspirone 1X10™'M A g7} BAH oz {287

EAIS Fe 5 A (2E 8).

B WAY-100635 only O Buspirone 1x107 M + WAY-100635

galist

100
80
60

40 1

% change from control

20 1

Control 1 puM 3 uM 10 uM

WAY-100635 concentration (uM, 1x10° M)
1% 8. WAY-100635 @5 129} buspirone A X ¥
WAY-100635 g A9 AFAS F= o|ghe] H]aL,
WAY-100635 w5 A Aol &&-9E4 o2 A= =
o]gto] 7FAidlE Aol E<lu Xk buspirone 1X107M A x]e] o
WAY-100635 A2l 39S mol= WAY-100635 w5 Hxg] Ald]
HlE] ojeke] A3 art FolskA A = A rHp<0.05, n=6).

20



71U 9 AR F4 AYS B3 invivo AF Edo|A 5-HTq,

9 AF FAESE AYsteE FeEs e 7YUIS g E e
7L 18 A F241& Alde & 9 AR AdE Fdel syringe
pump ® ¥7]1E FTYsHEA 4#HS SAsle] pressure-volume
curve & T8k th A = %3 vehicle & AA g 33 W,
Zt 9] &AM 9 AR 4™ 1, 2, 4, 6, 8 ml oA ZZ

+0.55, 4.78%£0.59, 6.33%0.43

(@)

1.96£0.67, 2.76x0.51, 4.1
mmHg $31, 5-HT,, & &3 A<l buspirone 1 mg/kg & 30 &
Aol A= JAA st Foll= 1, 2, 4, 6, 8 ml oA 77} 0.7910.28,
1.35£0.39, 1.49+0.45, 3.16%£0.39, 4.98+£0.47 mmHg =A,
vehicle © H]3sle] buspirone A F Fo & ZH o] ¢
AR gee] EAHOR FostAl Fas3lth. 5 buspirone ©] &

e oA waAE A AR
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—>—\/ehicle  =+A= Buspirone

Intragastric pressure (mmHg)
O R N W & U1 OO N

Infusion volume (mL)

a9 9, 9 AR pressure-volume curve o @3 5-HT,, &=
&8 A buspirone & &I},

buspirone 1 mg/kg A*8] Aol vehicle o] Ao W3}, 2z}
A&A oM o AF dHol TAHSE FOEA AT

(xp<0.05, #x p<0.01, n=5)
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0.5mg/kg FAFste] X2l Aldgk o buspirone & F
wlo =, buspirone °l <% 9 AR =¥ A ayst

A = AATHn=5, 1H 10).

o &
2 o

ot 2 -
tlo

o

—>¢—\/ehicle == WAY-100635 WAY-100635 + Buspirone

Intragastric pressure (mmHg)
o = N w H (0] (@)} ~
1

1 2 4 6 8
Infusion volume (mL)

a3 10. 9 AF pressure-volume curve o] W3k 5-HTy, &)
ZA&gA WAY-100635 @ &&A| buspirone & &7}

WAY-100635 & 0.5mg/kg 54U FALZ dAAe 349ls o
buspirone fFofol] &gk 9] AR oY A g BHES S0

T AATHn=5).
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ABSTRACT

The effect of 5-hydroxytryptamine;, (5-HT1,) receptor

agonists on gastric accommodation of guinea pig

Young Hoon Youn

Department of Medicine

The Graduate School, Yonser University

( Directed by Professor Hyojin Park )

Gastric accommodation is active relaxation of gastric fundus
according to food ingestion, and its impairment is an important
pathophysiologic factor associated with functional dyspepsia.
However, there are few therapeutic agents which could
improve impaired gastric accommodation in clinical practice.
Buspirone is 5-HT1, agonist which is commonly used as
anxiolytic. There was a previous report that buspirone
improved maximal water intake in water load test of healthy
volunteer, and some animal experiments indicated that 5-HT;
receptor is involved in gastric accommodation. So, we aimed

to investigate the effect of 5-HT;, receptor agonist, buspirone

35



on gastric accommodation of guinea pig.

Firstly, immunohistochemical stains for 5-HT;, receptor
could confirm the expression of 5-HT, receptor in guinea pig
stomach. Secondly, muscle strips of fundic circular proper
muscle(10mm><3mm), obtained from 300-350 weighed guinea
pigs, were tested for electrical field stimulation(EFS) induced
relaxation in tissue chamber filled with Krebs’-Henseleit
solution. After High K" (25mM) induced pre-contraction under
non-adrenergic & non-cholinergic condition(by atropine and
guanethidine pretreatment), the EFS-induced relaxation of
fundic muscle strips were significantly inhibited by
WAY-100635(5-HT;, antagonist) by dose—dependent manner,
and this inhibition was significantly ameliorated by
pretreatment of buspirone. Thirdly, an in vivo gastric tone
measurement experiment was done. After laparotomy under
anesthesia, an indwelling polyethylene balloon was placed in
gastric fundus of guinea pig. After recovery for 7 days, gastric
tone was measured in conscious state, by distending the bag
with air infusion and recording changes in intrabag pressure at
various volumes. Pretreatment with buspirone significantly
decreased intragastric pressure, compared with vehicle. But
WAY-100635 pretreatment could block the
buspirone—induced decrease of gastric pressure.

In conclusion, this study could confirm the relaxation effect

36



of 5-H'T;, agonist buspirone on gastric fundus by both iz vitro,
and /n vivo model. Such 5—-HTi, agonist might be a possible
therapeutic agent for functional dyspepsia with impaired
gastric accommodation.

Key words: functional dyspepsia, gastric fundic

accommodation, 5—HTi, receptor, buspirone
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