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THE EFFECTS OF BAY K 3644 ON AGONIST-INDUCED CONTRACTIONS
IN GUINEA-PIC URINARY BLADDER

GROAR, MYy G b B uueay e, Uolinglly 23
CEGUR; G.Ko, KaLyoncu, w.E.

{ZET: Au gal:smada ¥ooay Mesanesinds sgontstler tarafindan clusturulan
konseaksayvanlars yeni bap kalsiyum wanal .Jkn'-'ﬂtl.':lr'j:ll olan Bay K Bhd4d'in

ethilary arastiriddil. Hiszamin ve. Serotonin 1107710 L dewsa Bagyml.
dontraksivonlar orbava gikardie Meksloun kaontraksiyon 17 onsantras-
fomdakl aspatonin O 234 “1dLi. M kasiims 990mg gictndeydi. Hay K
et Bastamar s AT tars:iacses. glusturulan kontrakalyonlar:

artbirmasing capnen gsetiliosin 418 slugtusulan kontraksiyonlar antamli
alarak arttremadi. Agenistlerin bitin cevaplaras Ealaiyem karal blokdbra
alan elfedipin {10 "#M] faeafindan inkibe edildi. Artan  asetilkelin
Konsantrasyonlar: pifedipan etkizini azaltri. Takdim edilen 'bilgiler,
ristamin w2  derotonin  mesanedekl Rontraksiyonlasinin,  bilvil: Blghde
meaeandan  2egan aistraselliler kalsiyuman hilocce fgine akigina bagiml:z
olzugu we bu Honbeaksiyvenlapin HBey K B5id teraiindan potansiyalizo
wo Ltgl gorisund destakler. Diger taraftan suskarinik reseptop aracila
bontraksiyonlac Gay K 5644 tarafindan potansiyalize edilmeyebllic.

ADSTRACT: Mejat GACAR, Hasan GAGAR, Hilal MOCAN, Zebra igincl, cuner .
BTGUR, Huri  I. HEALYONCU, From the Departments of Pharmacology,
pediatrics and Urclopy, HKeradeniz Techrlcal Unlversity, Faeulty or
Medleing ,  Trabzen/TURKEY and from +the Department of Pharmacology, 2
Zyidl University, Faculty of Medicine, lzmir/TURKEY. The effscts of Bay
¥ Atd4 oncAgonist-Induced contragtions ln Galnea=2ig urinary Glagaer.

In thia stady the effects of Bay K 86d4£, a now -:‘:1;?1 channiel
aotivator, on  agooast-inouesd contsractions  In, guipea-plg  unipary
nlasdars wers investigated. Histoemin amd Zecotonin (1o =10 M) produced
a dose=dependent, contractions, HMzximun contrection was obtained by g M
zerobonin. Its wvalues way S90.00mgz. Histam.n and sergtonin  induced
apntrAcTions were enbanced by Bay K 8644 |10 M), but acetyicholine
F10 T =10 =indierd contraction amplitudas wess not incressed.
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ALl responses  af _agonists were inhibivad by caldium channel
alpeker  aifedipine (10 M), 'This  inhibitie was dircreased with
inereazlng acetylcoholine [#gk ) concentratigns. “he present data suppors
ne wiew, that histaming and serotonln-induced ontractions in, urinacy
vladder are greatly degendent on Cransmemorans ¢otrasellular G2 Lafiuk
4nt these contractions ane potentiated by Bay K 642, On thé other hand
fescarinig recdptor mediated contractions may no he patentiated by Bav
4 dgad,

fnahtar stzoilkdler: Moessns, Bay a=fhad, walslyum o nullard
key words: Urimary 3loddae, 3=y M- 44, cCaleium mnnela.:

INCAUDUCTION: Thea=s ar o Suncms {an Bhannels Ln s Eell cEmbpane Fhe-
illew calsium fang pessid sotiidm] ta onter the 2.1, Mhese are &Eille.
2rzancial sensitive and reesptor opersted SElcium cnRReler 1)

vttt awridines agLn 3m Hay K 96L4-CGP 28 0D and YOO 1T ste e
e vink 37 #ue. . astivabor 3gant= 2ngd Boy BH4a i3 mobd
BNt 2 4 e others(d, 2.0

i

te 5 wEl]l woowe tiat Bay K BG4 increns ss EMRGIn egna. cardiss
piw TOnT CcLlionsl D)l e gon—sagtile Fozivy by ot —he imonth ruscle is
iznerslly decondent on the coficenirT on of =aut

caletuml 1,81 .

"here &, Nowsver, A haried varltclen i th iepentdinoca Batwesn
lferent sgants and #fTarent smesch cusclas?il, 4 =he drznary bladder
smith: rer .oz bone, sponteneousE attivity, Aoluis apsnist-Induded
ntractions  and direet  electrical  stimulaTions are  depéndent o

Yoracellulae calcium( ¥y Zo caleium channel

Blciiers hove ighibitory
el sa on Jladdsr Sontreetion: This effect is  mosn SignLTicant with
Lavdropyridines (70 On the ather hand, these druss sugh assnifediplos,
nimodlploe eto) ipterascts campetatively with Fay § H6ds as Specilid
dthydronyridine gitals B)., In this ¥ifw  Lhe contraptions of  bBladder
Sponramacus and =gdnist-induned) wust Ye dneesbsod by, Ray # B6ds.

imwavar, Hersla and Hermaw sugmeabad that Ray K 2624 Nereases the rata

T impantanmoul. conthactlons of  bladder bur  deser't | nflusncs fhe
i

i), Thus the
ITRZANT Bxgerlments weos ddoigted to study the oFffeats of Es X oB6dd oo

wmalizode of tonis consractione fadosed by norspimerphein

geT-agonlsb-indussd contrictions in sulnea-plg urinary Nluaddee.
MATERIALS AND METHODS: lsuclatod bladder amooln’ augsle pregarations <ere
bal e Tram 12 adult mile 2ulnea-giEs welghing 350-T00n Animaly were
secdpltated, and urlnecy bladder pomoved. Thae
vafe oul from whole body of the bladder,

Erhips of anooth miEacias



Tissue preparations (n=12) were plaged ln Tsmperature repgulated
: PR B &

LTeC), 20mk prgan Haths containing krebs 3olutiol campogition im gfL:
IMNCL BaD, HEL Goa2, Gatl, OET, Me 50 T B Ya « NBHED 251 HHEFG
0, &, Glucone 1.8), The solution was conulmuioisly gasged with: 95% M, and
g% 0. 1g resting Tendion wers sarcied GUTt Lo the bladder atrips. EBach
st i was allawsd o equillbrete for &40-80 Jinutoc, Isomersic Lension

&h ages- ward megdlred’ wlth Nihan Hehdfen TB A172 Forpe=itsplacement

trioandlcess and recbrded: on 304 ckannel Nihon Sohoen polygraph system.

cumulistive soncentraticn=response curves wels chtained o agenits,
pre once o absenoe Bay K 2644 and nifedipine, Student's "t" test W
uge- o desermine the significance  of differences.  HAesults were
con woeren srgnificant at p  0.05).

RESILTS:. Within the concentratlon rangs Ll‘;l_g-ll;_dﬁi serotonin produced
z =F L) jEr o iza. dmaimal
son-uecil foree, obtained at 10 M, was' 952.08-7.6lgg’ (n=12). These
G s tions wers aphanced by 16.594% by Bay R LG4 ;IJ- & and aontrectil
For = was 1113,43+38.5%mg (n=12].

sy ~rration-decvndont AsPar ==

. =5
cne thEe othes hHand, pifedipine 10 M dinhibized _serctonin-induced
istiong. At this ssrotonin cencentranion of 10 M inhibition «&aS

Lalw | RN
AL
Table 1. WYalues for  pb | tha negative logarithm of~ the
goAcantyration a agoniat producing half the maximal
regapansea |
hannist | dantral | Eoy K'gged | _n |
Serstenin | 7.05620,10 | T.80ds0.081% | t2 |
| Hist=min | 7.308.0.16 | B.094s0.088% | 12 |
Aeaty Lohaline | 7.508+0.10 | 7.43se0.088 | 12 |

* yalusg sre + SE. Significant difference between cantral
and Hay K #6544 » agonist.

Table 2. The a&ffects of Bay ¥ 8644 and nifedipine oo serotonin-
induced sontractions in puinea-pig bladder

| Serotonin | % mEx responses |
| Boncentration |
| {=log M) | Ponteol | Bay ¥ #3644 | YiTedigine | n |
i 9 | 1B.23+0.52) 2%.92-1.08 | 11.83:0.1% | 12 |
| # f29.34r1.52] 98.%4.2.24 | 12.42.0.27 | 12 |
| 7 | ‘ag.32+3.27] TOU19+3.37 | 13:64z0.49 | 12 |
| & | Bo.67+0.78] 91.80+4.54 | 17.17+0.79 | 12 |
| 5 | reeielen 7| 1365263031 | 22425:1:30 | 1z |
| 4 | 91.59+0,85| 108:94:2.79 | 21.60+2.73 | 12 |




-5
At the Rnistamin soneentration of 10 Ty (9LE. 000 23mi)  tha
response was enhanced by 10, S6% by Bay K 8544 10 W ilﬂdﬂ.esizﬂ.ugj.

These . contractions wepa Inhibited approximately  80.28% by
nifedipine 10 M. Althouph =erstonin and histamin-inducad COntrsctions
ware Blgnificantly anhane:q by €a  chammel ATivetor Bay H Sgda
fp= 0.801), increasing of catylohsline induced contractions wees A5+

sifnificant (p<D.50).

Table 3. The saffects 1 Hay 'K 8584 and Alfedipine on histamine
induced contrettons in Buinea-pig bladder

tamin | % max responses [
| Corestratisn [ |

i=leigh) |_Usas—a! | Bay k 3644 | Mifedipina | n |
| 3 [ &< 3 | :3.ﬂ=1;14u | Liedga0.31 | L
| I [ I | I
| 8 [ 38ice.2,a2 | 50.2142,53 | L3.18+0,49 | 12 |
I | I I I
| 7 [ -S2:8C st | FE.3142.39 | ~2.05:0.57 | 1=z |
i | | I I I
! & | 28:ac - =29 2502402047 | 15.834+0.84 | 1z |
! I ' I I |
| 5 | 86.25.0,91 | Tit.szs0:01 | I8.3540.76 | 12 |
| [ I I |
| “ [ 27.£7-0.30 | iri89sleas | 16.05+0.58 | 12 |
1

Table 4. Tha =ffects of Say K BRde apd nifedipine on acetyléholine
—inauced contrastions Ln Bulnea~-pi s bleddar

I am-tpleholine| % max responses
| Corcentration| |
|_{=lng ) [__Contral |_S4v k 8848 | MHifedigina [ a7
| 3 | 25:0140.55 | 25:85.0, 41 | 1B.40.0.79 | 12 |
I I b - - |
! i I I ! [
| a | 32.3040,83 | 32,180,858 | 18.05:0.86 | 12 |
i i | | | |
| 7 | 80,18 -, 14 3.66+3.09 | 21.27.1,07 | 12 |
| | [ I ! |
| i | 7€.40+0.95 | 74.58:0.85 | 28,43:2.80 | 12 |
| | I I | I
| 5 | 70.00+2.13 | 70-77+1.76 | 31.68:3.04 | 12 |
{ f | | | |
4 |_55:38+1.58 | B5.85+1.8% | 45.31.2.98 | 12 |
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Figire 1. Concentration-respone: e tpaned Ly cuymmulative addition
»f serotoninl|_| and presence =7 & 4 Bay KoBEa4 (o), nifedipine { )

Rwupores 156 of josirel mas)

Tancemtharance |

Fig.?! Cosfeprrarioh-rampoass citves shinioed by commialles addiv e o klerasis
(0] and prewsnce of 107 RasUEAdE | = 0. bidmdipios (&%

Figure 2. Concentration-response curvgs obiained by cumulative addition
af histamin (| _|, and presence of 10 "M Bay K 8644 (o], nifedipine { )
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Fig. % fummencray lom Fadpnse o obEralied &y (umianiss dddiffen af

Atwthalibabin 100 and presescn 20 1070 Ray KBask fog., nifudipine (n)

Figure 3. Concentrations-respanse curves obtained by Cumulative additien
of Aoethylcholin(|_|land presenca or 1o Bay K 8644 (o), nifedipine ( }

DISCUSSION: The present data showsd that serctanin and histamine but not
acetyloholine—induced contractions were enhanced by Bay ¥ 8644 in
guinea-pig urinary bladder.

It dis well wnown that calecium in necérrasy for smooth muscle
contraction. These contractions reguire . an increase in the intracellular
free calelum concentration, Intracellular free calcium concantration is
increased by two important sources: al. Intrecellular caleium poolg bl
Extracellular calcium.

The contractile responses of tha urinary bladder to wvarious
agonists, nedrotransmitters and to potassium have been reported to he
dependent. upon an  extracellular calocium  wsourcel(&,7). Extracellular
calcium can enter the cell threugh receptor or potantial operated

caleium channels{1,6,10) and may be activated by a number of drugs ‘and
substances.

Bay K 8644 i a dihydropyridine Ca’@ agonist that b ds to a
gpecific: dihydropyriding receptor{11,12,13) and enhances Ca° influx
through potantial operated calaium channels(14,15,16,17) but not
receptor operated chanmels(i4). on the other hand, other investigatops
reported that Bay K BSa44 potantiated contractil responses ko
-adrenoceptor agonist MA in rat aortalt8), dog saphenaus artery{19), ta
anglotensin  receptor agonist AII[20), to 'E>--'I'H2 receptor  agonist
serotonin(Z2l) in rabbit aorta, to H receptor agonist Histemine in
Buinea-pig intestinal smooth musclelso],
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These. findings are simiiar o oar rosults although pertaining %o a
differient smooth muscle.

The histamine H_ receptor in quinea-pig wurinary bladder is
involved the histamine—induced contraction{2%) and Bay K 8644
potentiated the action of histamine in quinea-plg bladder (in this
study) and intestinal smooth muscle(22). The ED_ value af histamine in
hladder was similer te that in the quinea—pig small inteatine{25).

Bay ¥ B644 =also potentiated an augmented sarotonin-induced
contractiona, which are 5-HT_ receptor mediated, in the rabbit lsoleted
aorta preparation{?l) and the responses af gquine-apiy bladder wers
gimilar.

¢ the othsr nhand Bay ¥ 8644 increassed apathylocholline-induoed
pontrections but this increasing was nof Wignificant. The walues of
contractions were GE7.62:21.1Hmg and F75.50418.74mg abgence and pregence
of 10 M Hay K 644 respectively.

Agonist-induced contractione were raduced  Hy nifedipinetla_ﬂhﬁ.
but the effect of nifedipine was deoresed by increasing acethyl choline
eomcentrations. This is consistent with findings of other investigators
who studied carbachel{1,23,24), The offect of nifedipine was also
deereaged with increasing carbachol concentrations.

farhachol-induced contractions were unaffected by Say K B&A4  and
thiz supgests, therefore, that cholinergic contraction in human alrways
in independent of calcium influw through potantial dependent
channels(26). In. addition, Donoso et al(27) demonstrated that Bay R 8544
inereases the contractile responses af meuroctensin in rat atomach
fundus, The neurotensin receplors in the rat fundua are coupled to
saleium chanmels, sengitive to nifedipine and related drugs where as the
masearinie receptors aré not linked to the same chanpelal27).

The wtudy of Roy and Prunesul20) shows that the recaptor-opérated
gystem in the rabbit acria, when stimuslated by ALL, iz highly sensitive
to the of —pdrenoeeptora. It indicates that Bay K 89644 actlvates caleium
charmels opening upsn acoupancy of & membrane recepior. Ino spite of
these data, it is stlll not clear whether or not Bay H 8544 interacts
with receptor eaperated caleium channels.

In ‘conclusion  the present study suggest  that serotonin  &nd
a5
nistamin-ifaduced transmembrans O fnflux were imcrgased hy Bay K 864a
+
but muscatrinic receptor-mediated  transmembrane ca influx was nat

increassed in guinea-plg urinary bladder,
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