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cells insulin-secreting cell lines RINm5p2) and
TC3(3) pancreatic AR42J cellsa neuroblastoma cell

line neuronal cells pituitary gonadotrophs rat
coswchondral chondrocyt and porcine myome al
cells(4)

U-73122  has additional actions at are

independent of the inhibition of PLC activity. . For
ea + from
endoplasmic reticulum (ER) of the rat liver ugh
inhibition of Ca+ uptake by €&+-A ¢
U-73122 bl ks KClinduced (50 mmol.L-1) €&+
influx in NGI108-15 cells but not in dorsal 1 t
ganglion nens. U-73122 also inhibits e G(!+

ker of ER €& +_

exampleU-73122 stimulates e release of

influx induced by psigargin a bl
ATPasein mouse fibroblasts(6) .
We have used U-73122 as a PLC inhibitor in
porcine myometrial cells to study the mechanisms of
oxytocin receptors(4) and in RINm5SF cells to study the
mechanisms of muscarinic and argnine-vasopressin
receptors(2). T nis study we explored the effect of
U-73122 on Ca2+ influx via VDCC in RINmSF cells
and e native porcine myometrial cells to demons te
the effect of U-73122 on these endocrine cells and
smooth muscle cells. le major VDCC is e L-type
channel in e pancreatic cells(7) and sm th muscle
cells. Besides we used one of L-type VDCC
agonistBay-K-8644(8) 14-dihydro-26-dime yl-5-
4-[ 2-( luoro-methyl )-phenyl J-3-p dinecar-
boxylic acidand an analog 0f7312273343(9) 1-[6-
[ [17methoxy -135(0)-
hexylJ-25-pyrrolidine-dionewhich should not effect

on PLC.

en-17-yl J-amino J-

MATERIALS AND ffil ODS

CeU culture RINnSF celk were maintained in Roswdl
Park Memorial Institute medium 1640 containing 10 % fetal

bovine serum and aera d with 5 % C/95 % r at 37 t:2)
ALl experiments were performed wi  cells from passages

45-54.
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premtion of myo metrial cells Porcine uteri were
obtained from a local slaugh r house;le myomeal cells from
pregnant sows inlate pre ancy (d 107 -112) were isolated(10).
R ordings of 1ca The perforated pa clamp(U) was

wed to record whole cell lea with an Axopatch ID voltage-
clalllp alllplifier (Axon InstrumentsFoster City CA) . Patch
pipe s (3 —5 Mn) were made of dispo able glass pipes
(VWR Scientific West Chester PA) bya two—stage pull and ¢
polished.
befo
capacitative currents were el ctronically compensa d by the P/N
The data

were acquired and analyzed using an ffiM computer with the

The liquid junction was nullified with an offset circuit
the formation of gigaseals. Linear resistance d

prot ol. Currents were low-pas filtered at 1 Tz.
pClatTip software (Axon Instruments). The pa h pipette was
filled with a solution containing L-glutamic acid 12 mmol-L-1

CsO H 130 m mol- L-1 alTlphotericin B 250 mg - L-1 HEPES 10
mmo I-L-1 (pH 7.2).
ammonium chloride 140 mol- L-14-alllinopyridine 5 mmol-
L-1CaCI22 mmol-L-1dex we 1.67 mol - L-1 KO 5.4
mmol-L-1 and HI0 mmol-L-1. U

The bath olution contained tetraethyl-

122 was applied t

ebasolution directlyand all experiments we rformed at
In RINmSF cells the concen tions of
U122 were acrual (but not cumulative).
Je oKl1cCentrations of U-73122w
difficulty in perforating patch-cl np eximents in >reine Ils.
Measurement of [€a&+ Ji in RINmMSF cells  To
m[—+ J; in all cell suspensions30 x 1(/ cells were
loaded with Fura-2 acetoxymethylester (AM) 2pnol-L-1 in
KRBat 37 't for30 min.

lept at 24 't until use.
concentration of 1)'l - L-1

[+ ] idetermination at 24 't. The 3401 nm fluorescence
ratiowere monitored in an S1M-8000 fluoresce e s il

photome(SI MU amlL). The [ci l+1; was calibrated
after the celllysis(12). When nee dU-73122was given 1 s
befo Jeadminis tion of KO or Bay-K- 4.

r m tem rarure.
In myometrial cells
cumulative due to technical

nle load cells were washed and

Cells were resuspended at a
Id a 1.5 mL aliquot was used for

S tistical analysis  Results were !alyzed by paired and
unpail”e t test.

Materials Fura2-AM (Molecular 00Eugene OR)
U-73122and U-7 43 (Biomol Research Laboratcnou
Meeting PA) Bay-K-4 (Research Bi hemicals IncNatick M
A). Fura2-AM was dissolvedin M SO Bay-K- 44 was
dissolved in 95 % e anol. U-73122 and U-7 43 were
dissolved in chloroformand dispen  d in aliquots (10 nmol/20
uL) and thert the chloroform was evaporated under a s am of
N2. s left a dry film of U-73122 or U-73343 in the
containerwhich was storedin a desiccator.nle dry film was
W h en ethanol or
MO was uwsed as a solventthe final concentration of the

10 in

dissolvedin M SO immediately before us

organic solvent was 1: aqueous solution.
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RESULTS

Eect of U-73122 on KCI- and  Bay-K-864
induced increase in [Cal+ Jiof RINmM5SF cells

The [Cﬁ2+ Arise after KCI (5 mmol - L-1 )oually

reached a m imwn by 25 s and stayed at the plulevel
for 3 -4 min. Pretreatment wiU-73122 (1-8

pmol-L-1) for 1 sinlbited KCl (15 nimol-L-I).
induced [eaz+ 1i do
U-731228pumol - L -1 inhibited KClI (15 mmol- L ).
induced increase in [e@ + Jiby 46 % (Tab 1).

increases in de pe nde ntly.

Tab 1 Eff tof U-73122 on KCI- and Bay (4
induced peak [ecr+ ];in RINMSF cells  U.73122

given 1 s before KCl (15 mmol- L-1) or Bay 401
-L-1)_ n=4 s "1'>0_05"P<O.
U-73122 KO-induced Bay-K- 4 —induced
/umol-L-1  v[C]/nmol-L-1 2+ 1/ nd-L-1
47.2:t1.7 25.1:t1.0
46.7:11.0" 19.6:t 0.60
37.2 2.0b 16.2:10.8
31.2:£:13b 14.1:t 1.0
25.3:1:2.00 109 ol

When Bay-K- 44 (1 pmol-L-1) Weapplied
R m5F 1lsit caused a rapid increase in [ar+|i
which was sustained for 3 —4 min. le effect of B
K-8w4 (1 pmol -L-1) was abolished by the L.
VDCC bl ker (1 flmol - L-1). To

examine er e effect of U-73122 was sificto

nimodipine

PLC we investigated its effect on BayK
induced increase in [ €@+ Ji. Pretreatm i
U-73122 (1-8umol -L-1) for 1 s inhibi

K 4 (1pmol-L-1)-induced increase in [C
dose-dependently (Fig 1B).  uU-73122 8unoi-L-!
inhibited Bay-K-8644 (1pumol- L-1)-induced M
in [w2+ 1by 57 %.

Inhibition by U-73122 of depolariza

induced 1ca in RINMOF cells At the holdiy,
potential (HP) of —70 mV curren were elici
3 ms depolarization steps from —-30mV i

+50 mv. The maximal 1G was evoked by

:polarizing pulse to +20 mv. U-73122 (2 and
pumol -L-1) reduced the ak 1Ca' but did not shift me
mbrane potential value of the initial or akom

(Figl) .
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Br contre >, shownare repr en 4Vl of4expe

] cotrf))l‘ 1 ak 1a was established by depolarizmg
joofieoh 2 HP of — 70 mV to +20 mV. This
gs fom s p was applied every 10 s  which
larizgple [ca. U-73122 (8umol.L 1) abolished
ed M 2ni:n of administration (Fig2A). The
Jo,0f U-73122 on Ica was reversed by a washout
oto ond application of U-73122s 1 produ dan
3y nhiitionof Idca. The Ia evoked by
in RINmS5F cells was mhibited by
(bon 8 ol . L. -1) m a dose-dependent
(Fig 2C). However U-73343 (8 f-tlllol
E n analogof U-73122  at does not inhibit

ca by 50 % 1:4 % (n = 4)

by U-73122 of depolarization-
'-llﬁghporcine myome cells Atthe
- §0Cachurrents were elicited by 3 ms
-50 steps from —30mV to Yo mV. Like
" t?(l)lﬁ em imum lca was evoked by the
o ulsew+ 20 mV. U-73122 (30 and
. . V1) reducedak 1 ca » butdid not shift
' g. potential value of the initial and peak

Inhibition by U-73122 of depolarization-induced leoin RINmSF celUs.
steps om -30mVto +50mV at tbe holdingpotential of =70 mV. Aom t
ativimol olution (a) and in tbe pre nceofU-73122 (b2umol.L-1and c4pmol.L-1) Becorre

1997 Sep:l8 (5) o 387 o
A B VOltage/mV
50 mv _30 -10 d0 20 30 40 50 60

Currentsw e elici dby3 ms

acings ob ined
Y(nding 14~

nents.

We selected 6 cells from 3 different tissu  to
study the cumulative dose-responsewU-73122.  le
ak 1ca was evoked by a 3 ms depolarization s p
from an HP of -50mV ® +20 mV. s
depolarizing s p was plied every 20 s. Because the
inhibitory effect of each dose of U-73122 reached a
stable level within 1 ~ seach dose of U-73122 was
administered every 1 s.  U-73122 caused a
concentration-dependent inhibition of 1ca. At the
highest ncentration of U-73122 studied (1pumol

*L-1)1ca was nearly a (Fig 4) .
DISCUSSION
U-73122 has K:n ed to study e PLC-

media physiological events and mechanisms

underlymg these events(13). Activation of PLC leads
to mareased mositol 145-trisphospha C IP3)

fonnationwhich m tum promotes e release of Cab+

e ER and €&+ influx through opening of
VOCC and :ptorropera d €&+ ch mels(l4)

U-73122 spec lly inhibits PLC-mdu d €&+ rel se
and influx(2 5+ However U-73122 ndir tly

from
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Fig2. 1tibition by U-73122 of 1 generated by one-

step depolarizations in RINmSF cells. Cun were
elicited oma holg pottialof —=70mVto +20 mV
every 10 s. A ne course of inhibition by U-73122.
Bte course of ibition by U-73343. Data showi1
n A and B are repn e of 4 e eriments.
Cdose-response to U-73122 (1-8 101« L-1).
Maximmn k lea was recorded 10 min aft
application of U-73122 wh eceff tr chedas ble
level. n=4s_bp<0.05 vs control.

inhibit €&+ influx which is independent of PLC
activation. effect of U-73122 has en
demonstrated in mouse fibroblasts where U-73122
redu d the €@+ mflux induced by apsigargin an
inhibitor of e ER €&+ -ATPaseand in differentiated

NG10O0-15 1lswhere U-73122 blocks mpletely e
KClinduced €& + inflUX(4). KCI increases €& +

influx by depolar ing the membrane potentialand
opening VIC. Administering a VDCC agonist
such as Bay-K-8644 is another method of opening
VOCC. In the present study we showedM
U-73122 at effective concentrations for inhibiting PLC

decre ed KCI- and Bay-K-8644-indu d €& + inflx
in RINmSF cells. In addition U-73122 at th

concentrations inhibited d0lktion-induced 1 vin
RINmMSF  cells and porcine myometrialoUs
U-73343the inactive analog of U-73122 on P
also inhibited Ica of RINmSF cells but was Iess
effective than U-73122. The results sugges
e inhibigry effect of U-73122 on V .IC is
independent of the inhibition of PLC. le difference
between U-73122 and U-73343 could be due wthe
slight difference in chemical struccom
U-73122 may have different
different cell types with regard to its inhibitory effi
on €& + ifluxbecause it blocks KCl1-induc00 e
influx in NG10O-15 cells but not in dorsal root
OUI results further swed
porcine myometrial cells were more sensitive®

U-73122 inhibitory eect on VOCC than RINm5F
11s. These results are interesting becau : 1)

sensitivity

ganglion neurons(4).

dose responses of U-73122 in inhibiting /ea and PLC.

mediated €& *+ rel parallels each 0 :r in 0th
porcine myome al cells and RINmilsand 2)
U-73122 is more effective in inhibiting bo e lond

PLC-mediated Ca2 + rel
than RINmSF  11§(23s) .
why U-73122 is more effective in porcine myomd
cells than RINmSF cells.

h e present study U-7312was more potentin
inhibiting /ce than KCI- or Bay-K-8644-in
increase m [ Ca+]r-IBis mbe attribl ®
fact at patch clamp experiments were perfomM
[ed+ Lere

le clusterw!d

se in porcine myometrial olls
Howeverit is not clear

single llswhereas e experiments on
performed in a cluster of cells.
afk uptake of the drug into individual cells.
inhibitory effect of U-73122 on V::(C 1
m. U-73122 is

antinos riod which is lipophilic and readily diffuses

be attributed to a possible mech

rough the plasrna membrane or adheres to e pla
thereby  potentially

co! ormation ani/or activity of VDCC. We
found the binding of U-73122 to cells is

membrane changing

eV
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B
+60 mV Voltage/mV

—30-20-10 0 10 20 30 40 50 60

Current/pA

3. Inhibition rU-73122 of de larization-induced lea in porcine myome ial cells. Currents were elicited by
depo Jarizaion steps om -30mV to +60 mV at the holding potential of —50 mV. Acurrent tr. cings

iod Under control solution (a) and in the presence of U-73122(b30 nmol' L -1 and c3 nmol L- 1).
om :ponding 1 relationship.

U-73122 has additional effects that
independentof PLC inhibition. In rat liver micro-
somes(6) and rabbit pancreatic acinar 11s(15 U-73122
releases €& —+ rough inhibition of €& +-ATPase on

e ER. However only high concentrations of
U 122 (::10pmol'L-1) increase €2+ rel se
noti ably. These concentrations exceed the dose
range for inhibiting PLC-mediated €&+ rel se(615)

In conclusion U-73122 inhibits VDCC in
RINmSF cells and porcine myometrial ~ Us. It is
likely at the inhibition of VDCC by U-73122 rnay not
be attributedwits inhibitorye t on PLC. FI ler

0.01 0.03 0.1 0.3 . . . .
73122/ pmol - studies are needed to determine whetherthe inhibitory

effect of U-73122 on PLC contributeswits mnhibition

. Inhibition of lea by U-73122 in po ine of VDCC. B ause e con ntration range for
mﬁ’oter;?allllso £ Cs%rrrir\l;sto vze;r(e): me\l/1c1t%d73flr§2m waasl producing e inhibitory effect on VDCC is s Iilar to

i . POt in a cumulative manner at the inte al of at for inhibition of PLC activationcaution must be
s. bp <0.05vs control. exerci d in interpreting the results from studies of

PLC-mediated ch in €&+ ch lactivity.
its effect on Ica can be washed out by e medialed changes channetactivity

of medium. Further studies are needed to ACKNOWEDGMENTS RINmSF cells were
¢ the mechanisms underlying e inhibitory ~ donated Ky D/i bSumer PEK of the University of
iF 173122 0n VDCC. K chiganAnn Arbor.
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