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Abstract. We have previously reported the presence ofintroduction

two C&* influx components with relatively high (&, =

152 + 79um) and low (K-, = 2.4 + 0.9 nm) affinities ~ Stimulation of salivary gland and other nonexcitable
for C&" in internal C&* pool-depleted rat parotid acinar cells evokes mobilization of intracellular €a There is
cells [Chauthaiwale et al. (1996) Pfluegers Arch. 432:an initial rapid increase in cytoplasmic [€&([Ca®"]),
105-111]. We have also reported the presence of a higthat is due to release of €afrom intracellular stores.
affinity Ca?* influx component with k., = 279 +43um  This is followed by a lower, sustained elevation ofCa

in rat parotid gland basolateral plasma membranghat is entirely dependent on €ainflux across the
vesicles (BLMV). [Lockwich, Kim & Ambudkar (1994) plasma membrane [1, 3, 16, 19, 21-23]. There are con-
J. Membrane Biol.141:289-296]. The present studies siderable data to support the hypothesis, that the deple-
show that a low affinity C&" influx component is also tion of internal C&" stores is the signal that results in the
present in BLMV with K., = 2.3+ 0.41 mm (V. = activation of C&* influx. Studies with salivary gland
16.36 + 4.11 nmoles of G&mg protein/min). Our data and a number of other nonexcitable cells have demon-
demonstrate that this low affinity component is similar to strated the activation of G&influx upon internal C&"

the low affinity C&* influx component that is activated store depletion and its inactivation upon internaCa
by internal C&" store depletion in dispersed parotid store refill [3, 7, 8, 10, 16, 23]. However, the mecha-
gland acini by the following criteria: (i) similar K, for ~ nism(s) by which internal C4 store depletion activates
calcium flux, (ii) similar 1G, for inhibition by Ni#* and ~ the C&" entry process in parotid gland and other non-
Zn?*; (iii) increase in K., at high external K, (iv) simi-  excitable cells is not yet known. We have recently dem-
lar effects of external pH. The high affinity €ainflux  onstrated the presence of two*Canflux components in

in cells is different from the low affinity C& influx internal C&" store-depleted parotid acinar cells with dis-
component cells in its sensitivity to pH, KCI, Zhand tinct affinities for C&* (K¢, 152 + 79um and 2.4 + 0.9
Ni2*. The low and high affinity C& influx components mm, respectively) [2also se€Table 1]. While the high

in BLMV can also be distinguished from each other affinity component we have reported has not been pre-
based on the effects of Zh Ni*, KCI, and dicyclohex- viously described in any other cell type, a“Canflux
ylcarbodiimide. In aggregate, these data demonstrate theomponent with similar K, as the low affinity compo-
presence of a low affinity passive €adnflux pathway in  nentin parotid acini, has been reported following internal
BLMV which displays characteristics similar to the low C&* store depletion in T lymphocytes [4]. A similard
affinity Ca?* influx component detected in parotid acinar has also been reported figizac, @ C&* current activated

cells following internal C&" store depletion. in response to internal astore depletion in rat mast
cells [9]. In addition, several distinct divalent cation en-
Key words: C&* influx — Parotid gland — BLMV — try channels are also activated in the mast cells under

these conditions [5, 6]. However the molecular nature of
the components in the plasma membrane that mediate
C&" influx, activated via internal Cd store depletion or
- any other mechanisms, has not yet been described in an
Correspondence td:S. Ambudkar nonexcitable cell tupe.

Kinetics — Divalent cations
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Unlike voltage-gated G channels that have been and minced rat parotid glands were incubated in Hank's Balanced Salt

well characterized based on their reactivity towards speSolution containing HEPES buffer (HBSS medium) for 80 min at 37°C
cific drugs toxins. and divalent cations [3] the Xa with CLPSA collagenase (300400 U/ml) with gassing (95%6+&%%
’ ’ ’ CO,) every 20 min. After this incubation, the suspension was thor-

influx pathways m, nonexutable Ce”,sf have not been_ re_oughly washed with HBSS and incubated with fura-2/AMu(@) and
ported to be modified by any specific pharmacologicaljima bean trypsin inhibitor (1 mg/10 mi) at 30°C for 45 min. The cells
compound. This lack of a specific ligand has hinderedwere then washed three times with HBSS and resuspended in HBSS
progress in the identification and purification of the pro- with lima bean trypsin inhibitor and maintained at 30°C till use.
tein(s) that mediate Gainflux in these cell types. Inan Depletion of internal C¥ stores was achieved by treating the cells with
efffort to determine the biochemical and molecular char-thapsigargin (3uv) at 30°C for 20 min in HBSS containing 1.28vm
acteristics of the Cd entry pathways in rat parotid cells,

we have studied the passive<aermeability of isolated

basolateral plasma membrane vesicles (BLMV). OUrFLUORESCENCEMEASUREMENTS

previous studies demonstrate th&Ca" influx in

BLMV has characteristics similar to those of divalent Fura-2 fluorescence was measured using a SLM 8000-DMX1000 spec-

cation entry in dispersed rat parotid acinar cells [12_14].troﬂuor|meter as previously described [2]. Before each assay cells

. . . . were gently pelleted at 400 g, washed two times with nominally
Divalent cation entry in both cases is affected by faCtorSCaz"-free HBSS medium, resuspended in the same medium and kept

such as the C4 gradient across the plasma membrane gently stirred in a cuvette maintained at 37°C. The excitation and
membrane potential, dicyclohexylcarbodiimide (DCCD), emission wavelengths were 340 nm, 380 nm and 510 nm, respectively.
pH, [Cf*] on cytoplasmic side of membrane, and is Cytoplasmic [C4"] ([Ca?*];) was calculated as described previously
inhibited by N#* and Zrf*. Further, we have described [2]- Required amount of Cagivas added to thapsigargin-treated cells
the presence of a relatively high affinity, trypsin— to initiate C&" influx; 250 wm for the high affinity component and 5.0

i, . . . . mm for the low affinity component. After addition of Caglthe
sensitive, passive Cainflux component in BLMV with changes in [C]; during the first 5 min were monitored (data collected

characteristics, such aSCléand 'nh'_b|t_'on by low tem- every 0.3 sec). The initial rate of increase in fJaafter addition of
perature and DCCD, which are similar to those of thecz* 1o the extracellular medium was calculated by nonlinear regres-
high affinity C&* influx component detected in internal sion analyses of the [G4, values obtained within the first 100 sec for
ca&t pool-depleted rat parotid acinar cells [12]. lower [C&*] and between 5-20 sec for higher f Similar values

As discussed above, €ainflux activated in re- Were obtained from a polynomial or double rectangular hyperbola fit of
sponse to internal G4 store depletion, has been sug- the data. The initial rate of change of [€h under these conditions

. . . ! .. can be used as a measure of the rate & @dlux [2, 4].

gested to be mediated via a relatively low affinity com-
ponent in T-lymphocytes and mast cells. We have re-
cently reported the presence of a similar, low affinity PREPARATION OF BLMV
Ca* influx component in internal G4 store-depleted rat

parotid gland parotid acinar cells [2] In the presentB'-'V'V were prepared as previously described [11, 12]. Briefly, pa-
rotid glands from 10-12 male Wistar rats (Sprague-Dawley, 150-200

StUdy we have demonstrated for the first time the pres;-grams) were excised, cleaned, and homogenized in a medium contain-

ence of a saturable 'F)W affinity, paSS|ve2('3mqux CQm_' ing 250 nm sucrose, 10 m Tris-HCI (pH 7.5), 1 nm DTT, and 0.1 rm

ponent in BLMV, with K., and other characteristics, phenyimethylsulfonyl fluoride. The homogenate was centrifuged at

similar to that of the low affinity C&" influx component 3,000 xg for 15 min to remove cell debris. The resulting supernatant

in internal C&* store-depleted parotid acinar cells. was centrifuged at 23,500 g. The pellet was resuspended in the
homogenization medium, mixed with Percoll (12% v/v) and centri-
fuged at 49,000 »g for 30 min. The BLMV fraction was collected and

Materials and Methods washed three times with (inm): 100 mannitol, 1 DTT, 0.1 PMSF, and
10 Tris-HCI, pH 7.5. The final pellet was suspended in 300 mannitol,

The animals used in these studies were male Wistar rats that weré DTT, and 10 Tris-HEPES (pH 7.4) at a concentration of 1-3 mg

obtained from Harlan Sprague-Dawley. Hank’s Balanced Salt Solutionprotein/ml, aliquoted, and frozen in liquid,Nand stored at =70°C until

was purchased from Gibco BRL and fura-2/AM, thapsigargin, mannitoluse (maximum two weeks). Before use, aliquots of BLMV were

and dithiothreitol (DTT) from Calbiochem. CLPSA collagenase was thawed on ice; all preparations were subjected to only one freeze-thaw

obtained from Worthington and lima bean trypsin inhibitor, hyaluron- cycle.

idase, bovine serum albumin, Ndicyclohexylcarbodiimide (DCCD)

and phenylmethylsulfonyl fluoride (PMSF) were obtained from Sigma

Chemicals.*>CaCl, (2 mCi/ml) was obtained from Amersham. Per- DCCD-TREATMENT OF BLMV

coll was purchased from Pharmacia. Protein concentration was deter-

mined by using the Bio-Rad protein assay kit (Bio-Rad Laboratories)100 »-g/ml of BLMV were pretreated for 20 min Wigh 2mDCCD in
with bovine serum albumin as standard. 10 mv Tris-Hepes (pH 7.4) and 1 mMgCl, at 37°C. The reaction

was stopped after 20 min by putting the tube on ice. The DCCD-

treated BLMV were then separated from the reaction media by cen-
CELL PrREPARATION AND FURA-2 LOADING trifugation (106,000 xg, 20 minutes, 4°C). The resultant pellet was

rehomogenized in 10 mTris-Hepes (pH 7.4), 1 m MgCl, and used
Dispersed parotid acinar cells were prepared by collagenase and hyafer “*Ca flux measurements described below. Control BLMV, treated
uronidase digestion as described previously [2, 16]. Briefly, cleanedwith the vehicle (DMSO) only, were prepared at the same time.



J.V. Chauthaiwale et al.: Plasma Membrané&Qaflux Pathways 141

4°Ca R.ux INTO BLMV A

45C&* influx into BLMV was measured as described earlier [12-14]. 10.0F

Uptake was initiated by addition 8PC&* to 10 wg of BLMV in 100
wl of assay medium containing 10mmTris-Hepes (pH 7.4), 2 m 75¢
MgCl,. Under these conditions, there is no ATP-dependeft €ans-

port, or N&/Ca* exchange, activity in BLMV. C# influx through =

high and low affinity components was studied by using Ca 50 um 50¢F
and 7.5 nw, respectively. After incubation for 5 sec at 30°C, ice-cold A
stop buffer containing 10 mTris-HEPES (pH 7.4), 2.5 mMgCl, and o5t

0.35 mm LaCl; was added. The mixture was filtered through Millipore
filters (0.45ux, type HA) using a Millipore filtration system and washed

three times (3 ml each) with ice-cold stop. The filters were then dried, 0.0 y : :
dissolved in Aquasol (DuPont) and the radioactivity determined using 0 2300 5000 7300 10000
a scintillation counter (Hewlett-Packard, Tricarb). To determine back- : (8]

ground“®C&* uptake, i.e., at 0 sec, stop buffer was added to BLMV B  0.02 T T 1 T T
prior to addition of**Ca*. Kinetics of C&" entry in depolarized
BLMV was studied by adding 50 mKCI to 10 pg BLMV in 100 pl

just before addition of°Ca?* (0.5-10 nm). Initial rates of C&" uptake
(nmoles C&*/mg protein/minute) at various [€§ were calculated

from the uptake in the first 5 sec. The data in the manuscript have bee

presented as mean + SEM for the number of experiments indicated il

the figure legends. Where indicated, the Studen{Test was used to
statistically evaluate the data.
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Fig. 1. Kinetics of C&* entry in BLMV. Initial rates of*°Ca?* influx

KINETICS OF C&' ENTRY INTO BLMV AT 30°C into BLMV at various [C&"] were measured using the Millipore fil-
tration method as described in Materials and Methods. Rate 8f Ca

. e . entry (velocity V, nmoles C&'/mg protein/minute) as a function of
Figure 1A shows the rate of Cd entry into BLMV at  eygravesicular [C&] ([S], in wM) is shown in Fig. A. Data are shown

30°C as a function of the [ in the assay. Initial rates as mean 4sem from 3-4 experiments with different BLMV prepara-
of Ca* influx into BLMV were calculated by measuring tions. Kinetic parameters were determined by nonlinear regression
45C&* uptake as described in Materials and Methodsanalysis of the data and are given in Table 1. Fi§. shows the
The rate of C&" influx increases with increasing extra- Eadie-Hoffstee plot of the data.

vesicular [C&"] and saturates as [€§ approaches 10

mm. Nonlinear regression analysis of these data showBLMV was higher than when prepared from an enzy-
the presence of two saturable Canflux components matically dispersed cell preparation.

with distinct low and high affinities for C4, K, = 2.3 The values for the high affinity G4 influx compo-
+0.41 mv and 283 + 93uMm, respectively¥,,.« = 16.36  nent obtained here are similar to that reported by us
+ 4.11 nmoles C&/mg protein/min and 3.22 + 0.75 earlier [12, 14 also se€Table 1]. It is likely that in our
nmoles C&'/mg protein/min, respectively). An Eadie earlier studies the low affinity site was not detected
Hofstee plot of these data is shown in Fi@.1IThe non-  since; (i) a relatively high capacity nonsaturable (leak)
linear pattern of this plot, and the kinetic parameterspathway for C&" masked the saturable low affinity com-
calculated for the two components from this plot, areponent, and (ii) higher (i.e., >1.0m) concentrations of
consistent with the values obtained by nonlinear regresCa”, which are required to detect the low affinity com-
sion of the data. Similar values were obtained withponent, likely induced fusion of BLMV (detected as in-
BLMYV isolated from a dispersed cell preparation of rat crease in steady-state levels offCaptake). In the pres-
parotid glandsdata not showp Results presented in the ent studies, Cd influx assays were performed at rela-
following sections were obtained with BLMV isolated tively low temperature 30°C instead of 37°C to decrease
from homogenized glands. In this case the yield ofC&* flux via the unsaturable Gainflux component and
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Table 1. K, for different C&* entry components

Cell type Kea Reference

High affinity Low affinity

(M) (mm)
Rat parotid acinar cells:
Unstimulated ND 3.4+£0.7 [2]
Internal C&* pool-depeleted 152+79 24+09 [2]
BLMV 283 +93 23+041 Present studies
Rat mast cells ND 3.3 [9]
Jurkat T-cell line ND 3.3 [4]

ND: not detected

minimize the effects of high [G4] on vesicle fusion. components in either BLMV or cells are similar (Table
Importantly, the present experimental approach has den®). In contrast, the high affinity site in cells displays a
onstrated the presence of a low affinityCanflux sitein ~ very high sensitivity to Zf" (IC5, = 5.68 + 1.19uM) as
BLMV. Studies previously reported by Hoth and Pennercompared to Ni* (IC5, = 49.0 + 5.78um) (data not
[9] and Donnadieu et al. [4] and us [2] have demon-showr).
strated that a relatively low affinity G& entry compo-
nent is present in mast cells, T lymphocytes, and parotigerrect oFKCI oN THE KINETICS OF THELOW AFFINITY
gland cells, respectively, and contributes toward$*Ca cz* ENTRY COMPONENT INBLMV
influx into these cells following internal Ga store
depletion éeeTable 1). To our knowledge, this is the Although C&" influx into nonexcitable cells is not a
first report showing the presence of a similar low affinity voltage-activated process, membrane depolarization has
passive C&' influx component in isolated plasma mem- been shown to induce a decrease in the level of'Ca
brane vesicles from a nonexcitable tissue. Below we deinflux in salivary and other cells [9, 17, 24]. We have
scribe the characteristics of this low affinity componentrecently reported that depolarization of rat parotid acini
in BLMV. with KCI (50 mm) induces an increase in the-Kof the
low affinity Ca®* influx component (from 2.4 + 0.9 mn
to 4.9 + 0.69 nm) without any change iV, [2]. Here

ErFECT OFDIVALENT CATIONS Ni" AND Zn®" on C&* we have examined the kinetics of €ainflux into
INFLUX VIA THE Low AFFINITY COMPONENT IN BLMV BLMYV in the presence of 50 m KCl in the medium and
AND PAROTID ACINI the results are shown in Fig. 3. The rate oPChflux

into BLMV at [Ca®*] < 10 mm is lower in the presence
To compare the low affinity C4 component in BLMV  of KCl than its absences¢eFig. 1). However, as [C4]
with that in dispersed parotid acini we have examined theapproaches 10 m there is no detectable difference in
inhibitory effects of Nf* and Zrf* on C&" influx via  the rates of C# influx in either condition. Nonlinear
these components. Niis an efficient blocker of C&  regression analysis of the data demonstrate that depolar
influx in salivary and other nonexcitable cells, while a ization induces a significant increase i Kof the low
low concentration of Zf" has been shown to inhibit affinity Ca?* influx component from 2.3 + 0.41 mto
depletion-activated C4 influx [3, 8, 15]. The low af- 4.28 + 0.76 nw (P < 0.05), without any significant
finity Ca®" influx components in cells and BLMV, were change inV, .. These KCl-induced changes in the®ca
measured with 5 m C&" in the medium (either extra- influx components can also be seen in the Eadie Hoffstee
cellular or extravesicular). Figure 2 shows the effects ofplot of the datageeinset Fig. 3). These data suggest that
Ni?* and Zrf* on calcium influx in BLMV (A) and on  KCl exerts an apparent noncompetitive type of inhibitory
cells B). Ni** and Zrf* used were in the range of 0.5— effect on the low affinity C&" influx components in rat
5.0 mm in either case. A similar pattern of inhibition of parotid gland BLMV and acini.
45Ce* flux in BLMV is obtained with either Ni* or
Zn?*, with a maximum inhibition of 70-80% induced Errgct oFpH on C&* INFLUX VIA THE Low AFFINITY
by either cation. Both divalents also inhibit €anflux — c2* |NFLUX COMPONENTS INPAROTID ACINI
into intact acini (maximum inhibition is about 80%) al- Anp BLMV
though, there is slightly more inhibition by Zhthan
Ni?*. Importantly, the 1G, values calculated for each C&"* influx in parotid and pancreatic acinar cells has
cation, for inhibition of C4" entry via the low affinity been reported to be modulated by extracellular pH [13,
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A 100 Table 2. IC4, values for divalent cation inhibition of the low affinity
Ca* influx component
75 BLMV Cells
c
2 NiZ* (mm) 0.25+0.05 0.25 +0.03
E 50 Zn?* (mm) 0.32+0.01 0.4+0.08
f_:g Inhibition of a low affinity C&* entry component ([Cd] = 5.0 mv)
se by divalent cations was studied. The concentration range f &d
25 Zn?* used was 0.5 to 5.0 m IC, values were calculated from plots
J shown in Fig. 2. Student'sTest was used to evaluate the data. The
values obtained for Nf, and Zrt*, for BLMV and cells, respectively,
0 are not significantly different from each other.
[Divalent Cation] (mM) 0.0
B 100 ' W
B e TR
T 75¢F
75t /,/’/ ! s
s A
5 V > 50¢ =
g 50 r :/ gawm
Koy ; 00015
,E /l 254k o000
e 7 aoons
25r) B e A
0 0 1 g 1V 1
0 2500 5000 7500 10000
0 I A 1 1 L S
0 1 e 3 4 5 5]
[Divalent Cation] (mM) Fig. 3. Kinetic analysis of C&" influx (low affinity) in depolarized

BLMV. BLMV (10 pg) suspended in assay buffeegéMaterials and
Fig. 2. Effect of Ni** and Zrf* on the low affinity C&* influx com-  Methods) were incubated with 50MrKCI 10 sec prior to addition of
ponents in internal C4 pool-depleted cells and BLMV Aj “°Ca* (5 45Ca2* (0.5 to 5.0 nm). Ca&* uptake was carried out at 30°C for 5 sec.
mwm) was added to BLMV (1Qug, in assay buffer) in presence ofNi  The rate of C&" was calculated as described earlier. Rate 3t @atry
(filled circles) or Zrt* (filled squares) (0.5 to 5.0 m). The rate of C&"  (v; nmoles of C&*/mg protein/min) is plotted against extravesicular
uptake was calculated as described in Materials and Methods. InhibifCa?*]. ([S], in uM). Kinetic parameters were calculated by nonlinear
tion of uptake at various divalent concentrations (expressed as % maxkegression analysis of the data. An Eadie Hoffstee plot of the data is
mum inhibition) is shown.&) Ni** (open circle) or ZA" (open squares)  shown in the Inset. Data shown are meaget for 3—4 experiments.
(0.5 to 5.0 nw) was added to internal €apool-depleted cells, prior to
addition of C&* (5.0 mm). The changes in [G4]; during the first 5 min

were monitored. Initial rates of calcium entry were calculated by non-. fl ts detected in th s h distinct
linear regression analyses of values obtained within 20 sec. The exteﬁp ux components detected In the cells have distinc

of inhibition (expressed as % of maximum inhibition) as a function of Characteristics. However, unlike in cells, the high affin-

concentration of divalent cation is shown. The data shown are mean &ty C&* influx component in BLMV is not increased at

Sem of 3—-4 experiments. pH > 7.4 @lso seeour previous report) [13]. Although
we cannot fully explain this difference in the responses
of the high affinity C&" influx components in cells and

19]. Figure 4 shows the effect of pH on €anflux via  BLMV to elevated pH, we have previously reported, that

the low affinity C£* influx component in parotid acinar these two C& influx components display several other

cells and BLMV. In both cases, low pH (6.6) induces asimilar characteristics (12-14).

similar decrease (aout 50%) in the rate offCanflux

while elevated pH (8.2) has no effect. These results fur-

ther demonstrate the similar characteristics of the lowP'STINCT CHARACTERISTICS OF THEHIGH AND Low

affinity Ca2* influx components in parotid cells and AFFINITY Caf™ INFLUX COMPONENTS INBLMV

BLMV. In contrast, the high affinity C& influx com-

ponent in cells is decreased by low pH and increased byhe data presented above indicate that the high and low

elevated pH, consistent with our previous report showingaffinity Ca®* influx components in BLMV have different

the effects of pH on Mfi" entry into parotid acini [13]. characteristics. To further examine the two?Cinflux

These results suggest that the high and low affinity’Ca components we have compared the effects of DCCD and
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200
i _Jcon74
=5
160 A Fig. 4. Effect of pH on C&* via the low affinity
component in BLMV and parotid acini. BLMV
140 - (10 pg) suspended in buffers of pH (7.4, 6.6 and
> 8.2) were incubated with°C&* (50 um and 7.5
€ 120 + mwm, respectively) in 10QuL of assay medium at
e 100 4 T - ; - 30°C for 5 sec then filtered and intravesicular
‘m radioactivity was determined as described earlier.
: 80 Data are shown relative to the €auptake in
° control BLMV (pH 7.4). C&* entry in
60 - thapsigargin-treated, internal €gpool-depleted
% cells, suspended in buffers of pH 7.4, 6.6 and 8.2,
40 was studied at 25Qm (HA) and 5.0 nm (LA)
20 4 [Ca?*]. The increase in [CH]; at pH 7.4 was set
% as 100%. Data shown aresem for 3—4
0 experiments.
HA LA HA LA
CELLS BLMV

KCl on C&" influx via these two components. The fol- Table 3. Characteristics of the high and low affinity €anflux com-
lowing data, summarized in Table 3, demonstrate thaP"ens in BLMV

these two C# influx components are likely to be dis- % C&* entry

tinct C&* influx pathways. (i) Treatment of BLMV with

DCCD, induces a decrease in Tanflux via the high HA LA

affinity component [13, 14] without significantly affect-

ing C&" influx via the low affinity component. This is DCCD (2 mv) 53.52+5.5 83.37+6.99

an important observation since it suggests that althougf®! (50 ™) 52.21+1.07 74.56+2.65

. e

the two C& |nfqu com_ppngnts appear to .re,sDond Slr.m_ DCCD treatment of BLMV was performed as described in Materials

Ia}rly to changes in pH, itis likely that two d|st|nct Protein . Methods*sCa* uptake into BLMV was assayed with 504 (HA)

sites (i.e., with different carboxyl groups) are involved in ang 7.5 nm (LA) CaCl, in the medium. The activity has been expressed

mediating these two activities. (i) KCI inhibits &ain- relative to the respective controls in each case; i.e., BLMV were treated

flux into BLMV via the high affinity component to a with the vehicle, DMSO, for the DCCD treatment and an equivalent

greater extent than via the low a_ff|n|ty Component' ||ke|y volume of buffer for the KCI treatment. In DCCD treated BLMV, the

due to an effect on i, of this componentseeinset 218 18 I8 M0 208 e, set 25 100%)

. . . . 5+0. , 0

In Flg,' 3). Thus, KCI mdupes different e'ffe.cts on the two and for LA (i.e., shown in Table). G& fcrllfrl)ux via the low affinity

C_az influx Cgmponents m_ BL_MV' This !S_ConS'Stent component in DCCD-treated BLMV was not significantly different

with our previous observation in intact acini [2] demon- from that in control BLMV (9.53 + 0.75 nmoles &4mg protein/min,

strating that KCI induces a decrease in Wg,, of the  which was set as 100%). The activity in KCl-treated BLMV was sig-

high affinity component (no change ind9 and an in-  nificantly different from controls for both HA and LA.

crease in the K, of the low affinity site (no change in

Vhad- Thus, these results demonstrate that, both DCCD

and KCI also exert differential effects on the high andaffinity Ca?* influx component. In aggregate the effects

low affinity Ca?* influx components in BLMV. of DCCD, KCl, and the divalent cations on the high and
We have previously reported that the concentrationdow affinity Ca?* influx components in BLMV strongly

of Ni%* and Zrf* required to induce a 50% decrease in suggest that they are different transport pathways, likely

Ca* influx via the high affinity componentin BLMV are mediated by different proteins. However, conclusive

1.1 mv and 0.77 mu, respectively [14]. The present data evidence that thesg influx pathways are different will

demonstrateseeFig. 2) that 0.32 m Zn** and 0.25 require purification of the proteins mediating Carans-

Ni2* are required to induce 50% inhibition of €anflux port. Towards our efforts to purify the €ainflux com-

via the low affinity component in BLMV. Thus, the high ponents, we have recently used this BLMV preparation

affinity component appears to have a relatively greateto solubilize and reconstitute the high affinity €anflux

sensitivity to Zrf* than NF*, while the low affinity com-  component [14] and the data presented above will be

ponent displays similar sensitivities to both divalent cat-useful in future studies to functionally characterize pu-

ions. Further much lower concentrations of?Zrand  rified candidate proteins.

Ni2* are required for inhibition of G4 influx via the low In summary, we have demonstrated the presence of
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a relatively low affinity C&* influx component in
BLMV with K -, and other characteristics (e.g. si3or

Ni%* and Zrt*, effects of pH, DCCD, and KClI), similar 10-

to that of the low affinity C&" influx component de-
tected in internal CH store-depleted parotid acinar cells
(seeTable 1). Additionally this component appears to be 4
different from the low affinity C&" influx component in
unstimulated parotid acinar cells which is not inhibited

by KCI, Zn**, La**, or Ni#* [13, 17]. Our data also 12.

suggest that the low affinity G4 influx component in
BLMYV is distinct from the high affinity C&" influx com-

ponent we have previously described in parotid acinart

cells and BLMV. However, further studies will be re-
quired to identify the molecules mediating these’Ca

influx pathways across the rat parotid gland basolateraj,

plasma membrane.
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