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Abstract : Effects of histamine on the ruminal smooth muscle motility of cattle were investigated in the longitudi-

nal and circular smooth muscle strips. In order to these experiments, specimens were obtained from 35 korean na-

tive cattles, 3-4 years old, in Kwang-ju area slaughterhouse. Smooth muscle strips of rumen were made from sam-

ple, and then measured the isometric contraction with physiograph in 37C organ bath. The results were as follows :

1. Histamine caused two different types of response(a contraction or a relaxation) on the smooth muscle of cattle

rumen. These responses increased in dose dependant manner.

2. Pyrilamine(H-receptor antagonist) completely blocked contraction in all the preparation and converted the

response into relaxation.

3. Cimetidine(H,-receptor antagonist) completely blocked relaxation in all the preparation and converted the

response into contraction.

4. The contraction induced by histamine(10°M) was not blocked by cholinergic, adrenergic blocker or hex-

amethonium.

5. The contraction induced by histamine(10°M) was markedly inhibited in the Ca® free(or EDTA - 2Na) Kreb's

solution and by verapamil.
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a9 Al wiFER oS4 AAAE 9
AR AZAAe AFAHRY Al EEsta
glow, n|FA17 ATl & ALl 29] 5ol F
A=t A19e) o] el A1Y 252 dAE=
Ao g 44 glct”. Histamine-S ¥h35-9} A1 ¢
& AAlsted el pH Hizke} o) 203 Al19] §-¥
%, 4% S 2 S Aol E Yol YUAEA

Z9) s HiFE-Ee] L3lgeld glo] FasA o
AA 3 b4, Histamineol] it ¥h-2-& E-2-Fo) ut
2} Ztol7} Qlol, guinea-pige] $Atdtell A8ste] 3
Hh2-g Qdog|Auk~" oke] A1} 49) Y rare) b
ZF AT E oshibSg YoV, olezte
histamineol] ¥} ¥k-5-} Xjol= A ZH5-oll Eajs}
4= histamine receptor®] BX xlo]o)) 2J&t Zlo g ¥
A o,

Histamine receptorol] that 13t Ash@} Schild*7}
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Lo & pyrilamine#} diphenhydramineol]l 28} his-
tamine 2}-8-o] xtohg S A&} 3 o] H,-receptoré}
i gdslidch 2% race] A3 $)ollA] histamine ¥}
5] H-receptor ZghAlol] o34 A=A e Ao
Z Yol H,-receptor2h= thE $§A7} SAldcta A
z}s}o] Black et al™®) H,-receptor Z13}HAl|¢] burimam-
ide & o) 8-3}o histamine receptorg& H, ¥ H,Z2 BF3}
9dr}. Opossum@] A& F8T, 429] ub39] FHT 7l
A& Hi-receprord &3l 84 a7 F54H-50] o
Eh}a, Hireceprord 38l AAlG &)l o] gk
o] =l Aog Basleld’, e AR 4
Wbl 2182 el histamine receptorZ} FAlel] &
Mele Ao AZAsojAx ot 22} guinea-pig
Az AAfolle 3849 H-receptorr EAfjslst
A-go] LA B, gt $FA ol thet histamine ]
e FESF 9 A 29 we) chE o, o]
4 ub-gof] Hodshi= repectorall £ Xlol7} ASS A
Act.

Histamine-Z 4| X2] Ca™9] ME2}t S3443-5 71417
M} AEY Ca* AR 2 VE Ca'g FeAlA AEA
J Ca"gEd ST EA 91 B8l 283t
FARLE AZE 5 gle} 7 o2 histamine- S A|E
W cydic AMP 528 4GAIFCZH cyclic AMP7}
secondary messenger24] BFET A Eol] ALsto] ik
T o] ukgoll &S vjX= Ao Bt HYoH,

FHellM e A AW 34 JEE, 1] P
33820l 4] histamineo] Aol tigt Bk Qlg ¥
, HbEERe] &3]l Qlo] Fadk S o AN H
$ol] gt histamine®] @7 B3 glct. WA B
AL in vitro elloll A 422 A|19] FEE AHol of
3t histamine®] W3- Pt 7Hzbe] ub-gol oidt
histamine receptor?] x}o)2} 1 AHE7)AH-L YolRw
ORI 1=

Mz W

2 U] AEAEE FFEHYA 220 AXNE =
2RolA 3-adle] HeTHE E23F A9 WY
WS 8x8me] =rlz A, sl WAERL
Kreb's&<Hol] Wo} Z4] AYAUZ ksl AHA ol
A-gaigict. AYele 3 3555 Agsilch AAz
Subel A1 YRS 95% 0,9} 5% CO2) &4
Perh A% BFHE Kre's dokolo] 971 ZA1g 7ol
870 1%, 29 Butas) Hea g AARF: o) F WA

st BA A9 Alg9] 2ol gteg &
Weke Hlsled 2mmX20mm 27|12 2t HY
3 AAlele] 2] AR S e, Yoz F
g} g AR S Al

52 W B AREE 7R YA 2Rt H
5] 95% 02 5% CO8 E7tar) Fa%le o
oFefo] Eol9E 20mlg organ bathell A, 83 £
Jtelgell sk, ok e L manipulatorol] Hed
AU¥ T4EEly] (Grass force-displacement transducer
FT 03)ol] ¢3’ds}o] physiograph (Bioscience MD,)2 &
A 4=Z&(isometric contraction)S 7] E3s}lc}.

EEo AYEARLE W7 el 559 potas-
sium (100mM KCI}g- 43t Kreb's 40 g8 FH]
FEHS WY F, FEA0] A TETS AR
stelck. Zbzhe) FH-2 2.08 2] base line tensionoi]4]
4548-60% EF FHE AL F rensiono] YAEA F
AHE W AL Tt

¥ Adol] Ag3 okl Kreb's §oi2 NaCl
120.0mM, KCI 59mM, CaCl, 2.5mM, NaHCO; 15.
4mM, MgCl, 1.2mM, NaH,PO; 1.2mM, Glucose 11.
smMO.Z THEgl o, pHi 742 HAstel A-8el3
t}. 3E552 potassiumE FH3F Kreb's o 2=
KCle] 100mM=]Alst7] S8l B4 i3] @y =4
ofl4 NaCl-& 25.9mM, KCI& 100.0mMZ v}ito] uh
S} Ca* free JFNo gz 4 Aol Qg =
AollA] Ca™o) EREA FEF 317l 8l CaClLE A
7hebA] 2 A A4 Kreb's QkHel 1.0mM
EDTA - 2Nag H7ksto] Ca™ & #AAZ GFol g ik
dck. qE Aol g5 747be] ofE-2 Kreb's §4
oz 34sglon], fE5oli= organ bathol] F-oix
oFgo] 1009 o4} Bl 40] 5|7 FES sk, ul7ked
ol opgel AAFolE AZE FUT ARG AHsio]
A-gaigich. T4 77ke) AL agonist Fo] 52
ol A-g3tic}.

B Aol A% 2E-2 histamine hydrochloride
(Sigima), pyrilamine maleate(Sigma), cimetidine
maleate(Sigma), atropine sulfate(Sigma), phenoxvben-
zamine hydrochloride(Sigma), propranolol hydrochlo-
ride crystalline(Sigma), hexamethonium bromide
(Sigma), EDTA - 2Na(Showa chemicalsCo. Japan),
verapamil hydrochloride(Sigma)o|t}.

£ Qe 7 AL 53] 0|4 wkE ALK H3ct.
Histamineol] th3l 2A = 10°M ] 4722 o] sl
7} R AES UREE Hakshd Ueben, ol
SA = 10°M9] ok 7]o) tigh W& $Hitsle]
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ettt BE A= FFLETRE A6
3, A¥AdNE ANOVA  test(Duncan's  Multiple
Range Method)E- o]-8&}ed 34319} (P<0.05).

i I

Histamine2| =& : 4£9] |19} £FZ& FHEA o}
Ae A g Aol BF Erlfsied 2 vl go] 374 =
2 540l gt Aol v} wekel. FFT digt 29
1442 MAol] vk} ki Xfol7t glen, 60F o]
4 38 A7) tension sl = zHsAlo] ERIA ¢
c}7} histamine B7FE AEAe) YehlAs sl
g el et 3s A4l IAEA
2Bgtet. 429 A|19] HTollA] histamineol] et FF
T "2 &} ol T el Jelykw,
FHYESo] o|duk3Hrt T HiMe] AAEglon, 1
H-§-2 3:1 A5 c}. Histamineol| oidh $-412] w5
< FEk-Eake] Vel

FZ-2ol|lA 4734122 histamine 5X 10°M2] =0l
A vehr) A#sed 10°Me) SEolA Hule3g v
ERliglem, histamine FEH 3ol BE FHEHEE F
57l Hllsle] EA £7} F7tEAck(Fig 1). 3
o]2k2-2 histamine 10°Mol|4] Velykar, 10*Mell4]
2| tho] %k, histamine FEZF7Iol sl o]t st
Z7}Ecl7) 10°M o}4ke] FEol| A& o]ghitgo] o)
ol krct ZHAsdch(Fig 2). F4ZoA histamineol] &
& FEbSE TN v E RSl b
Al FHA 0T Soksc
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Fig 1. Dose-dependant effect of histamine on contrac-
tion in the longitudinal smooth muscle of ru-
men. The points are mean+SE(n=6, P<0.05).
% of contraction = (the orginal / the response
of 10°M) X 100.
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Fig 2. Dose-dependant effect of histamine on relaxa-
tion in the longitudinal smooth muscle of ru-
men. The points are mean+SE(n=7, P<0.05).
% of relaxation = ( the original / the response
of 10°M ) X 100.

Histamine receptor X}Ctx| &1} . A)19) 3o
F3:2ol A3t histamine ] 3, o) h&8-3} f4htol]
A12] 4-32t-8o] histamine receptor@} oA 2=
A5 Yol 98l H,, H, -receptor XA S AL
so] Agtstalt.

Hisamineol| 218 $58 2729 $3u2o)4
H,-receptor XptA|Q) pyrilamine-8& 14X %+ 734, his-
tamrineol] ]38t Pk A ApkE g ¥k of
Y} yhgol olgto g Hgxglon, e whg-2
pyrilamine 2 2 HAX X8 Fxr} F7hE,E a2 gk
X Z7}alglcl(Fig 3B). Histamineol ¢J3l) $-5% &
F322] o]k Y H,receptor XA cime-
tidine-S A x X3t A1}, histamine?] o}ghil-S-o} 2}tl
w2, oF7ke] F3uk-So] Vet oleldt MH 4
Z1hE 4] cimetidine®] £ Z7}oll Hl#sto) 27}
3}sqch(Fig 4B).

o9l AE & of 49 A9 FYTol= H2
H, receptorrt  FAlell EAsle Aod As|ojn
hisramineo]] o]l =9 5T & i ofshikg
o] 7}z recepror®] EE7F oA ¥ Q1A] Yol 7] 9
Bl ==Hb-2ol|4] H,-receptor XIgFA|Ql cimetidine-§
A sk, o)ub3ollAE H-receptor Xcka|Q)
pyrilamine - HA %) s}, F A BF 459
histamineo]] 2]3F =3 3} o] Yul-Lo)] A d&kS 1)
x):2] ekdek(Fig 3C, Fig 4C).

Aol A = pyrilamine-& A X x|slal Eek9] his-
tarnineS- §-od&}vd histamineol] 23t 2340E-2-0] zjgh
FHRow & olghub-go 2 A=k Fig 5B). o] dt
53 fARTE49] histamine receptor XpekAlol)
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o)) Agkel Hhe-2 cimetidine#} pyrilamine-g ¥ A
Axjshm 25 2A1%)glcHFig 3D, Fig 4D, Fig 5C)
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Pyril 10 M+ His 10”M
Cimet 10°M 2min

Fig 3. Effects of histamine antagonists on contraction
to histamine in the longitudinal muscle of ru-
men.

(A) control (B) pyrilamine(Pyril, H,-antagonist)
(C) cimetidine(Cimet, H,-antagonist) (D)
pyrilamine(Pyril) + Cimetidine (Cimet)

(A)
&
His 10*M

(B)
M—V———‘—-'—"M

& A .
Cimet 2X10°M His 10°M
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+ . -
g N His J0°M
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Fig 4. Effects of histamine antagonists on relaxation
to histamine in the longitudinal muscle.
(A) control (B) cimetidine(Cimet, H,-antagon-
ist) (C) pyriliamine(Pyril, H,-antagonist) (D)
pyrilamine(Pyril) + Cimetidine (Cimet)

) jﬁ/mA’\w—«a—

&

(B) His 10°M
M
Pyl § 10 A

© His 10*M

A s

Pyril 10°M+ A, 2g
Cimet 10°M Hs 10 M ,
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Fig 5. Effects of histamine antagonists on contraction
to histamine in the circular muscle of rumen.
(A) control (B) pyrilamine(Pyril, H,-antagonist)
(C) pyrilamine(Pyril) + Cimetidine(Cimet)

Cholinergic, adrenergic % AZXICHA|2| &2} A
19] Heze] £3Toll et histamine®] FFk-g-o)
cholinergic receptor, adrenergic receptor, aela A7
7} Bado| YEAE golidy) g8l 7o) AAE A
£3lod Agdelglct. Histamineol] o8 X9 F5T
9] 2432 cholinergic receptor 2A¢l atropine,
adrenergic receptor XgHAIQl  phenoxybenzamine}
propranolol, 2}3 A173A 2ekAQl hexamethonium
& AAestn el histamined Folspd, zHzte)
AekAlE histamined] ¥HSoll @k A ekekeh
(Fig 6).

Histamine Z}20i| CH8t Ca*2| Ay : Al HI*
oll gloj 4 Ca¥e] histamine®] FZub-goll wIX= A%
2 2 A}7) 9sked Ca® free gUd ot Ca* channel X}
oA & Agsteh. Ca¥ free GBS organ bathol] A}
2.3 108-F0o] histamine(10°M )& Eodstgel v}, his-
tamineol] & 4-3H1-go] Cato] EAlish: B4 el
odopolol} 4] Kl histamine2] G351kl vlsjo] Zhazs}
%tk Fig 7B). E&F A4 Kreb' s JgHollx] Ca™& AH|A
7] )&l 1.0mM EDTA - 2Na7} H7hEl dgRE or-
gan bathol] 931 2] 1055l FFe histamine-&-
Eol51W v}, histamineol| 2)3F F&uH-E-2 A3kl
th(Fig 7C). el FgZ AjEatoljd] 242 Ca’chan-
nel 2}sba|e) verapamilg A X}st3 bistamine(10 M)
o 2ol8l AT}, Ca* free@FNol A VERd w53 vh
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Z7HA £ histamineed] 2|3 $34H-go] 2F7h 2 A=t
(Fig 7D). -

]

His 10°M
®) /\
H ] N
Atro 10°M His 10°M
(€)
& '] 3
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(D}
i i
Prop 10°M His 10°M
(E)
H & 2g
Hexa 10°M His 10°M

2min

Fig 6. Effects of neurotransmitters and neuron antagon-
ists on contraction to histamine in the longitudi-
nal muscle of rumen.
(A) control (B) atropine(Atro, cholinergic anta-
gonist) (C) phenoxybenzamine(PBZ, ¢-adrener-
gic antagonist) (D) propranolol(Prop, p-adrener-
gic antagonist) (E) hexamethonium(Hexa, neu-
ron antagonist)

(A)
H
His 10°M
(B)
& i
Ca®* frec sol His 10°M
(C)
& &
. -3
Kreb's-EDTA 2Na sol His 10°M
(D)
' ] . 2g
Ver 10°M His 10°M
2min

Fig 7. Effects of Ca® free Kreb's solution and Ca®
channel blocker on contraction to histamine
in the longitudinal muscle of rumen.

(A) control (B) Ca™ free Kreb's solution (C)
Kreb's solution containing EDTA - 2Na (D)
verapamil(Ver, Ca®>* channel bolcker)

U |

48] A1) BEE Ao w2} ohk HolE YA
ot FE-¢ S S FFToE TAE e
ol, ol 29} 9F79) Bael Px|ect. webd B A
2 24 feloz Tuidkg #elsie] FF8,
i) Auhg AlAR f478 Adsie] Adsiic
E A4 A9 F522 A4l e AR gle
Aol EAFg e, 4ol gy A% A5
Aol WA= A et olBRt A= 49 Ale}
29 o] BY A4S b 2L ot
8} Ohga®} Taneike ¥ 319} §-A3}gich.

Histamine9] HWFE-E $1g870] oyt fvhe=
Duncan’®o] k2] #)19)¢} 49Joll4] histamine-2 o] 23
& Vehit ARSI 3L LehiA Yotk
Barsledon] Ohga®}l Taneike™7} £29] HF3=9ofl4)
%3, ol 9% 42 9 W) APHA THE Yo W
& vl Easigicl. B Aol Al19) HE
ol] histamine§ A4t b, 22T Al
ute} & e o] 2k-3-o], fATell A= B 3t
SHto] FxF7tel nlwslod vhebyke}. 1]t histam-
incol] &)l &S H-receptor XgtAlQ) pyrilam-
incol] o8] xpgrEi) o] 2huk-2-2 H,-receptor X}hAl
Ql cimetidineol] 93l AgiE|Act. olEd Az
Ohga®} Taneike?2] B 319} v]2¥ o 4= - o] 2
HHE-E Yxsht o] ¥ ulE FEHEAE ERH S
o] ke A= g4 o7} et e FHFL of
YAt guinea-pig 34 FFTolAE FHuH3-& et

o} FAREE FEub-gol JERERA) @Sk, tupaia
3 FFTNA FHEIE YR rar 3ol A=
A A3t fdehs B3v) glek. 28l 3 guinea-pig
myenteric-plexus 3] F£5-2ol|4 H, 3 H,-receptorg
B8 FEb-go] YeRdrls Bt 9l o] & B E
Z u)Fo] ¥ o histamine 2 -5 39 H9dl| u}e} o}
¥t vhs-5 JePdE & & Ut olEdt FEEFe
ol whE histamine ¥H-g-o] Xjol= A8H A& (F
F, FAT) T histamine receptor®] H¥jo|9}
o] Y= Aoz A7

0|49 Aol 53], histamineo] FFToll4 H,-
receptorg F3od o]2ub3-& vteh= A histam-
ineo) A9 AFE fubsh= UUEAFY ek
g Aoz AlH Fot. o|F A histamineel] 2]
3 FES olgiubSo) 49 AlY TS 2RSS
A2 7Ich H,-receptor XpehAlE 2 19] $-5-4 7 f
2 A X g2 -85zt A4Hc 99 J4H
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2.2 xylazineol] o3l 455 £9) |1-29] LEA3}e}
#19 FFo] c-adrenoceptorz}gHAIQl atipamezole
ol &l Ag=lo)A] o] & £9) 19 SSAA s} =
BFA gl A8Y F S-S A

=3 B A4ollA H,-receptor 2hA|Q] pyrilamine
& histamineo]] 2|8 #ZuH-3-8 A S] AP et
ozt whgo] olgko 2 HME|Q S, histamineol] 2]4t
o] 220l 4 = H,-receptor Xba|Q] cimeddineo]] 2]
5 olshihgol AHRE) 3 efghe] SEuko] helytet.
ole 49 A9 FEZolA =42 H,-receptors}
o] 244 9] H,-receptor?} 7 EAlstn, o] histam-
ine®] Eo]Hql nkg o2 T EEF 9l B9o)] @& his-
tamine receptor®] E-XXjo|ef] o]l okt ule-g 1}
epdcks AJZERo . A B Algoll A histamine
oAl gl =R FFTY FEut-Soll= H,-receptor 2}
FAQ] cimetidineg-, o] 9hk-3-o| 4= H,-receptor pch
A pyrilamine-g A% st ot g2lgt 2po]= <l
B A %sket. ol= Ht Hyreceptorst 7 Z)3t
v} 3lej2} . histamine-2 o]= ¥} receptorel] $-Alls}A]
Fg3te] Wb-&-E s Aoz Aztdd.

% histamine-2 % ¥2oll4 Achs} §A3 7)Ao
32 cholinergic interneurong %3l 45wk Jeld
Aolgl= Bael P histamineo] 2ZAA| <23} 7
A o] Qv Bk bt azjy & Ayl
4] histamine®] $*%# 7} cholinergic receptor bk
Al, @ " B-adrenergic receptor XpghA] zeja AlAA
2FkA ¢l hexamethoniumel] 2]3) o}f-&] oJgkg iz
wstct. ole1d AR v o] ¥ uf 49 A9 HY
~roll i3l histamineo} WHg-2 =7t 9l BI A4 A
receptor®} A& ZH#HQl odto] glov] AHPA g
A= TR Aoz A7=

Histamine-& £7]2] ZA-FollA] AEZ So|71= 4
9] Ca™of| 3t ME=te] £344 o] 7}, Ca §2-8
2T 7R 4, AEN AR 2 HE] 9
Ca” §219) 7159 7R o2 $3u2S G4} 4
FHAol2ks Bas)w gloh”*. wdt guinea-pig ¥] 3ol
4] Ca™ channel X}5+4)9]1 nifedifine ] @lo)] 2]a)4] his-
tamine ¥h-g-o] A7) = sh} F22 wrpdicl 319
v}, B A¥oll4] histamine- Ca® free JokoRol|A] tj
a2ol| vl Hhgo] A=) s} NS e
Word, Ca® channel kA2l verapamil-g& A 22 3}
o] % °f7ke] histamine $Z4HE-g-o] FrtEl g}, o) 8t
32 & of histamineo]] 2J3F $HuH2-2 Wj¥Lo] Ca®
2] el o) w3 AlFste] Ca™ channelg 3t
2)H Ca™o) Bog BAHE T 9B Ca¥ol §9l¢]

A71A griebs Wi Ca™whg o)Ll histamine re-
ceptor B2 WHSE UehRE Ao A7ec 4
histamine®] receptorg §3 ¥h3-& secondary mes-
senger2A] cyclic AMPE o]8-5}= histamineo] recep-
toroll gkt YT AT Aeis] Shebe w3
7} ofut whgell BelRrhs % o,

o|de] AAEE St B o &%) A1) HY
ZollA] histamine-& 31-4-9] receptorg $3fod 4-2(H,-
receptor) 3 o] $H(H,-receptor) ¥Hg-& do7|vf 1 &
S8 AEY Ca* 9 JA=E Ao Ay
=

4 B

a9 A9 FLT) F5Aloll it histamine o] A
IE dolR @, o]2jdt Hk-go] ojuldt HRE E3jo]
HEaeAE 24817 Hoh B AgS A o
£ AdA A 59 A9 s Boy F3a
3 fdE BElslol AP AR ke, organ
batholl 4] physiological recording system 2.2 histam-
ine2] F&Toll et FHA +%HE Q%1 o}-S3}
22 ANE o).

1. 4:9) A9 FF-2 histamineol] thal] == =
o] 2o} F71A] Yo nbSo] FE EHoF 1
Efgkon, FA4TolA & sEuk-guto] vhebyic).

2. Histamineol] 2]&F 4432 H -receptor X}5HA)
Q! pyrilamineo]] 23l Xphs]o] o) ghub-3-o 2 A3}
|9l e, pyrilamined} cimetidineg 7] A X 2
shel ABE ol WS E AekEIglch

3. Histamineol] 9]3F o] 2hut-3-& H,-receptor X}5kA)
Q! cimetidineol] o] 8} X}ghxjo] s=EHl-S 0 2 A}
E|9l o5, cimetidined} pyrilamineg& ¥A] A 2] 2|
st A FHSE Aeksiglo

4. 2|4 Ca’o] Asglyr A%Nol|4] histamine] u}
& 2% Ca¥o| EalstE A4 Al kYol
A 9] aubgol w3 ZHAF Y, Ca* channel
et A2 verapamiloll S sf A £ A E uEL-S-
123815 R=1
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