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Abstract

Calcium as a second messenger influences many
cellular and physiological processes. In lung, alveo-
lar type Il (ATIl) cells sense mechanical stress and
respond by Ca?" dependent release of surfactant,
which is essential for respiratory function. Neverthe-
less, Ca?* signaling mechanisms in these cells - in
particular Ca?" entry pathways are still poorly under-
stood. Herein, we investigated pharmacological prop-
erties of non-voltage-gated Ca?* channel modulators
in ATIl and NCI-H441 cells and demonstrate that 2-
Aminoethoxydiphenyl-borinate (2-APB) and
capsazepine (CPZ) activate Ca?' entry with
pharmacologically distinguishable components. Sur-
prisingly, 2-APB and CPZ activated clathrin depend-
entendocytosis in ATIl and NCI-H441 cells, which was
dependent on Ca?* entry. The internalized material
accumulated in non-acidic granules distinct from sur-
factant containing lamellar bodies (LB). LB exocytosis
was not observed under these conditions. Our study
demonstrates that 2-APB/CPZ induces Ca?" entry
which unlike ATP- or stretch-induced Ca?* entry in ATII

cells does not activate exocytosis but an opposing
endocytotic mechanism.

Introduction

Calcium signaling in distal airway epithelial cells is
associated with cellular response to mechanical stress or
purinergic agonists such as ATP [1-3]. In alveolar type II
(ATTI) cells tensile strain causes the release of surfactant
via elevation of the cytoplasmic Ca*" concentration
([Ca*]) [2]. Both, the duration and the intensity of [Ca*],
determines the probability of surfactant storing vesicles
(lamellar bodies, LB) to fuse with the plasma membrane
and to release surfactant via exocytosis [3].

The mechanically induced Ca?* signaling in ATII cells
is considered to depend on the one hand on Ca** release
from intra-cellular stores but also on Ca?" entry via
mechano-sensitive cation channels or, at least partly, also
on store operated Ca?" (SOC) entry pathways [2]. The
latter may also play an important role for sustained cellu-
lar response to ATP. Ca? conducting ion channels of the
transient receptor potential (TRP) channel superfamily
as well as SOC channels might be possible candidates to
mediate this complex Ca** signaling in ATII cells. Ion
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channels of the transient receptor potential (TRP) family
are commonly discussed as mechanically activated ion
channels [4]. Furthermore, TRP channels of the vanilloid
receptor subfamily were demonstrated to mediate me-
chanically induced Ca** entry in airway epithelial cells
[5]-

SOC entry may play a role under various types of
stimulation including mechanical stress [2]. SOC chan-
nels consist of the regulatory subunits STIM1 and STIM2
[6] and their interacting pore forming protein partners
Orail, -2 and -3 [6-9]. They form either homomeric or
heteromeric protein complexes with distinct biophysical
and pharmacological properties [10]. However, TRP
subunits are also considered to be involved in SOC entry.
Members of canonical TRP channels, TRPC channels
are suggested to be part of SOC channels or at least are
involved in regulating SOC dependent Ca*" entry [11-
14]. The contribution of TRP channels as part of the SOC
machinery became even more evident when the forma-
tion of ternary complexes of TRPC1, Orail and STIM1
was shown to be relevant for SOC channel function [15].

Even though the release of surfactant is absolutely
essential for lung function and its regulatory mechanisms
are of certain clinical and patho-physiological interest, the
characterization of Ca?* entry pathways which regulate
surfactant secretion and other Ca?" regulated processes
in these cells are sparse and poorly understood. There-
fore, the pharmacological and functional characterisation
of Ca** signaling pathways in ATII cells is of great inter-
est. To aim at the identification of possible Ca** conduct-
ing ion channels which mediate Ca** signaling in ATII
cells, we investigated Ca®* signaling pathways in primary
cultivated ATII and NCI-H441 cells, models for distal
airway epithelial cells [16, 17]. In these cells 2-APB as
well as the TRP-V1 inhibitor capsazepine (CPZ) induced
a complex Ca*" influx pathway that could be inhibited by
known blockers of TRP/SOC channels. This Ca?* entry
induces massive clathrin mediated endocytosis, which is
contrary to elevations of [Ca*"] by a multitude of other
stimuli that cause LB exocytosis [2, 3, 18].

Materials and Methods

Materials

RPMI 1640 medium (PAN Biotech GmbH), fetal bovine
serum (Perbio, Bonn Germany), sodium pyruvate (PAA cell
culture company, Colbe, Germany), penicillin (100 units/ml) and
streptomycin (100 pg/ml) (Invitrogen, Karlsruhe, Germany),
Brilliant Black (BB) (MP Biomedicals, Heidelberg, Germany),
Mg?" and Ca?* free phosphate buffered saline (PBS) (Biochrome,

Berlin Germany), N-(3-triethylammoniumpropyl) -4-(4-
(dibutylamino)styryl) pyridinium dibromide (FM1-43),
Lysotracker red (LTR), Fura-2-AM ester (Fura-2) and Fluo-4-
AM ester (Fluo-4) were from Invitrogen Molecular Probes
(Karlsruhe, Germany). Other chemicals were purchased from
Sigma Aldrich (Munich, Germany).

Solutions and reagents

Bath solution (BS) contained, in mM, 140 NaCl, 5 KCl, 1
MgCl,, 2 CaCl,, 5 glucose, and 10 HEPES (pH 7.4 at 25°C).
Calcium free BS was prepared by omitting the calcium and add-
ing 10 mM EGTA. Brilliant Black was added to Bath solution at
a concentration of 2 mg/ml to block background fluorescence
[19]. Unless otherwise mentioned all the blockers were incu-
bated for 20 to 30 min at 37°C and remained in the solution
during the whole duration of experiment.

Cell culture of NCI-H441 cells

H441 cells were obtained from American Type Culture
Collection, (Manassas, VA) and grown in RPMI 1640 medium
supplemented with 10% fetal bovine serum, sodium pyruvate,
penicillin (100 units/ml) and streptomycin (100 pg/ml). Cells
were seeded in 25-cm? flasks and incubated in a humidified
atmosphere of 5% CO, at 37°C until they reached 90% conflu-
ence and cells were passaged every week. Cells were trypsinized
and seeded at a density of 10* cells/well on 96-well tissue cul-
ture plates and grown for 2-3 days before using them for ex-
periments. The medium was changed every other day.

Isolation and cultivation of ATII cells

Alveolar type II (ATII) cells were isolated from male
sprague dawley rats as described [20]. Briefly, rats of 180 to 200
g weight were anesthetized, anticoagulised and lungs were
cleared by perfusion. After lavage, lungs were instilled twice
with wash solution containing elastase (30 U/ml) and trypsin
(2 mg/ml) at 37°C. Lungs were minced in the presence of DNase
and fetal calf serum (FCS) and cell suspension was sequentially
filtered through cotton gauze and nylon meshes. Cells were
centrifuged and resuspended in DMEM. Macrophages were
removed by panning cell suspension to IgG coated Petri dishes
at 37°C. The unattached cells were removed, pelletized by cen-
trifugation and resuspended in DMEM with 10% FCS, 100 units/
ml penicillin, 100 pg/ml streptomycin, and 24 mM NaHCO,
(growth medium). Cells were used after 2 days in culture.

Fluo-4 measurement in H441 cells

H441 cells were incubated with 3 pM Fluo-4 for 30 min at
37°C in a humidified atmosphere of 5% CO,. After replacing the
medium with brilliant black containing bath solution, cells were
placed into a Tecan Infinite 200 microplate reader (Tecan AG,
Switzerland) and kinetic cycle was started with excitation and
emission at 490 nm and 525 nm respectively. Cells were stimu-
lated after fluorescence reached a steady state. Compounds
were added as 2 fold concentrated solutions in bath solution
with brilliant black directly onto the cells and kinetic cycle was
continued for another 20 minutes. Data acquisition was done
with Tecan i-control software version 1.1.9.0 and analyzed us-
ing Microsoft Excel. Relative fluorescence units (RFU) were
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calculated as fluorescence intensities normalized to fluores-
cence intensity measured at the last time point before com-
pound application. Peak RFU implies to the maximal measured
RFU after compound application. Steady state RFU was calcu-
lated as mean RFU over the last five time points after com-
pound application, when fluorescence intensities reached
steady state. All the measurements were performed in tripli-
cates.

Fura-2 measurements in ATII cells

ATII cells cultured on ibidi p-Dishes (35 mm, low) for
2 days were loaded with 3 uM Fura-2-AM ester for 15- 20 min at
37°C for intracellular Ca?* measurements on a Zeiss Cell ob-
server equipped with a cool snap EZ CCD camera. Images were
acquired with Fluar 40x/1.3 oil objective (Zeiss, Gottingen Ger-
many), using Metamorph image acquisition software package
version 7.5.5.0 (Visitron Systems GmbH, Pucheim Germany).
Cells were excited at 340 and 380 nm using a monocromator
(Visitron Systems GmbH) and images were acquired every 2
seconds for a total duration of 10 minutes. Ratiometric analysis
was performed using newest version of ImageJ software (ver-
sion 1.421, National Institute of Health, USA, http://
rsb.info.nih.gov/ij).

FMI-43 uptake by H441 cells

Semi-confluent H441 cells cultured on ibidi p-Dishes
(35 mm, low) were imaged for 3 puM FM1-43 uptake on a Zeiss
Cell observer equipped with a cool snap EZ CCD camera.
Images were acquired using LD Plan-NEOFLUAR 40x/0.6 Ph2
Kortr objective, FM1-43 filter and Metamorph software. Cells
were incubated with FM1-43 and 2-APB & CPZ containing
bath solution using an in-house built perfusion chamber for 30
min and images were acquired every 20 s before and after wash-
out of FM1-43. Images were analysed offline using newest
version of Image] software.

In addition to microscopical investigation, FM1-43 up-
take was quantified using Tecan Infinite 200 microplate reader.
H441 cells were incubated with the FM1-43 in the presence or
absence of compounds for 25-30 min at 37°C. After replacing
the medium with brilliant black containing bath solution, the
cells were placed into Tecan Infinite 200 microplate reader.
FM1-43 internalised by the cells, was fluorometrically quanti-
fied by exciting the cells at 480 nm and collecting fluorescence
at 590 nm.

FMI-43 uptake by ATII cells

ATII cells cultivated in 8 well p-slides were washed with
BS and were pre-incubated prior to the experiments in BS at
room temperature (21°C to 23°C, RT) with FM 1-43 and mounted
afterwards on the microscope. Representative groups of cells
were selected and imaging was carried out on a Zeiss Cell ob-
server equipped with a LD Plan-NEOFLUAR 40x/0.6 Ph2 Korr
objective and an EZ CCD-camera (Excitation 450 - 490 nm, dich-
roic filter 495 nm and emission 500 - 550 nm). Metamorph soft-
ware package version 7.5.5.0 (Visitron Systems GmbH) was used
for x/y/z-positioning and data acquisition. For cell stimulation
2-APB, CPZ or 2-APB/CPZ were added directly to the cells.
Perinuclear fluorescence intensities were measured after back-

ground subtraction using ImagJ software and were normalised
to the intensity measured at the first time point after compound
application in order to calculate relative fluorescence intensities

(RFU).

Semi-thin slices of ATII cells

ATII cells were cultivated for 2 days on glass cover slips
and were washed twice with BS. Cells were incubated with or
without 2-APB/CPZ for 20 min at RT in BS. Afterwards, cells
were fixated using PBS containing 2.5% glutaraldehyde and
1% sucrose followed by 1 hour incubation in PBS containing
2% 0s0, followed by dehydration of cells by bathing in a
stepwise increased alcohol concentration and Epon embed-
ding of cells. Semi-thin sections of 500 nm thickness were ob-
tained using an ultramicrotome (Leica, Bensheim Germany).
Sections were mounted on glass slides and microscopically
investigated.

Statistic analysis

Data are presented as Mean + SEM. Statistical signifi-
cance was determined with unpaired two tailed students t-test
and statistical significance was assigned when P < 0.05 and
indicated with **P < 0.05.

Results

2-APB and CPZ induced Ca** entry

We tested initially the effect of TRP and SOC chan-
nel inhibitors (Fig. 1 A, B) and activators (Fig. 1 C, D) on
cytoplasmic Ca®* concentration ([Ca*] ). Although
CPZ is commonly considered as a TRPV1 channel
blocker [21] it elevated [Ca*'] . A similar effect was ob-
served for 2-aminoethoxy-di-phenyl-borinate (2-APB).
For both compounds the [Ca*]_ increasing effect was
concentration dependent (Fig. 2). A decrease in [Ca®]_
was observed after application of capsaicin, an activator
of TRPV1 channels and 4aPDD, an activator of
TRPV4 channels (Fig. 1). This observation can not be
explained by a direct interaction of these compounds
with their target channel but might reflect unspecific side
effects in these cells. 2-APB induced a biphasic response
with similar threshold concentrations for both phases
(Fig. 2 A, B). Contrary to 2-APB, CPZ induced a
delayed and monophasic [Ca*']_increase (Fig. 2 C, D).

When 2-APB and CPZ were applied simultaneously
to the bath solution a biphasic [Ca*"]_ elevation was
observed (Fig. 3A). The [Ca*']_increase was completely
abolished, when cells were preloaded with the Ca?*
chelator BAPTA-AM, but also when extra-cellular Ca?
was depleted or when SKF96365 was present in the bath
solution (Fig. 3 A, B). The fact that [Ca**]_elevation was
completely abolished by extra-cellular Ca** depletion
indicates that 2-APB/CPZ activated a Ca?* entry path-
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Fig. 1. Effect of known modulators of Ca?*
entry pathways in H441 cells. Changes in A)
[Ca**], were measured using Fluo-4 in a plate
reader assay. Fluorescence intensities were
given as relative fluorescence units (RFU).
A) Time course of [Ca®] changes induced
by 50 pM SKF96365, 50 uM SB366791,
50 uM Capsazepine (CPZ) and 300 uM La*". 1.0
B) Bar diagram represents steady state RFU
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Fig. 2. 2-APB and CPZ increase [Ca®"]_ ina
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way. Consistent with the lack of L-type Ca? channels
[22], nifedipine and verapmil had no effect on the induced
[Ca*], increase (data not shown).

The Ca®" influx induced by 2-APB does not differ
in its pharmacological properties from the influx induced

by CPZ (Fig. 4). Both influx pathways remained unaf-
fected by La*" and SB366791 but were completely
abolished by SKF96365.

For cells stimulated with 2-APB/CPZ, SKF96365
affected both phases of Ca?" influx (Fig. 5). The
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Fig. 3. 2-APB/CPZ induced [Ca®"] increase
depends on Ca*" influx in H441 cells. [Ca®"],
was quantified using Fluo-4. Fluorescence
intensities are given as relative fluorescence
units (RFU) A) Time course of [Ca?*] . Con-
trol = untreated control cells, 2-APB/CPZ =
cells stimulated by 100 uM 2-APB and
50 uM CPZ, AC + compound/treatment =
2-APB/CPZ treated cells in the presence of
100 pM SKF96365, in the absence of Ca®* or

35
3.0
254
2.0

RFU

1.5
1.0

e COntrol

- 2-APB+CPZ (AC)
e AC+SKF96365
e AC+Ca ¥ free
e AC+BAPTA-AM

" : 0.5
after preloading using the Ca?" chelator .

BAPTA-AM. B) Steady state RFU after cell
stimulation from experiments summarised in
A. Asterisks denote statistical significance
versus control.

10 15 20
Time [min]

-free
AC+
Bapta

-] +
E en ¥,
= Qo 7] O
] <O » &
C o~ Q

<

Ca?*

Fig. 4. Pharmacological properties
of Ca?" influx induced by CPZ and
2-APB in H441 cells. [Ca*] were
measured using Fluo-4. Fluorescence 14
intensities are given as relative fluo-
rescence units (RFU). Time course of
[Ca*].. A) Capsazepine stimulation
(control = control cells, CPZ = cells
stimulated by 50 pM CPZ, —

A)

167 — control

—— CPZ
—— CPZ SB366791
—— CPZ SKF96365
e CPZ L™

D
o 127

1.0 !'

CPZ+compound name = cells stimu- . .
lated by CPZ in the presence of 5 pM 0 5 10
SB366791, 100 uM SKF96365 or
300 uM La*") C) 2-APB stimulation
(control = control cells, 2-APB = cells
stimulated by 50 puM 2-APB,
2-APB+compound name = cells
stimulated by 2-APB in the presence
of 5 uM SB366791, 100 pM SKF96365, 14
300 uM La**). B and D) Bar charts
represent steady state RFU for experi-
ments summarised in A and C 124,
respectively. Asterisks denote statis-
tical significance versus control.

RFU

Time [min]

T
15 20 25

CPZ
SKF36365
CPZ
Lanthanum

~— Control

e 2APB 16

— 2APB SB366791

—— 20PB SKF95365 k% ok sk
e 20PB LG

0 5 10
Time {min)

15 20 25

2APB

s
s
=]
o

2APB
$B366791
2APB
SKF96365
2APB
Lanthanum

transient phase was blocked in a concentration depend-
ent manner (Fig. 5B), whereas the sustained component
was potentiated at concentrations below 10 uM and
blocked at concentrations of 10 pM and above (Fig. 5C).
Contrary to SKF96365, La** (Fig. 5 D, E) and SB366791
(Fig. 5 F, G) affected the transient component only.
La*" blocked the transient phase in a concentration
dependent manner, whereas SB366791 potentiated the
transient Ca?* influx pathway at concentrations below
0.3 uM and blocked it at concentrations of 0.3 uM and
above.

The effect of 2-APB/CPZ stimulation was also
tested on primary cultivated ATII cells (Fig. 6). Although

these cells lacked a clear biphasic Ca® response upon
stimulation, the pharmacological profile of inhibition of
Ca?" entry was similar to that observed in H441 cells

(Fig. 5).

2-APB/CPZ induced clathrin dependent endocy-

tosis

Since Ca?* signaling in epitheloid cells was recently
associated with the internalization of aquaporins [5,
23-25], we tested the effect of 2-APB/CPZ on a possi-
ble internalization of plasma membrane components.
Therefore, we investigated the uptake of FM1-43 from
the extra-cellular space, a well established method to study
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endocytosis [26]. At the beginning of each experiment,
FM1-43 labeled the plasma membrane of H441 cells
under control conditions (Fig. 7 A, B). This signal was
reversible upon removal of FM1-43 from the extra-cellu-
lar solution (Fig. 7B), consistent with its reversible
incorporation into the plasma membrane outer leaflet [26].
When cells were stimulated by 2-APB/CPZ, the
FM1-43 fluorescence was observed peri-nuclearly and
remained there even after FM1-43 removal from the
bath solution (Fig. 7D).

In order to investigate FM1-43 uptake mechanisms
in 2-APB/CPZ stimulated H441 cells, we quantified FM 1 -
43 uptake using a plate reader assay. The results are

summarized in Fig. 7 E and show that the pharmacologi-
cal profile of FM1-43 uptake strongly correlates to the
changes in [Ca*"] described above. This together with
the observation that Ca?* depletion from the bath solution
as well as preloading of cells with the Ca*" chelator
BAPTA-AM inhibited FM1-43 uptake indicates that the
this uptake of FM1-43 is mediated via 2-APB/CPZ in-
duced [Ca*"]_elevation. In order to test for uptake mecha-
nism, H441 cells were incubated with several blockers
of endocytosis prior to 2-APB/CPZ stimulation. Expo-
sure of cells to 4°C and treatment by phenylarsine oxide
(PAO), a blocker of clathrin-dependent endocytosis [27-
29] abolished FM1-43 uptake. In contrast, blockers of
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Fig. 6. Fura-2 measurements in A) )
ATII cells. ATII cells were loaded =
with Fura-2-AM as a Ca®" sensing | o 2
dye. Fluorescence intensity was | £ £
" . o &
measured at excitation wave length | © ©
340 nm and 380 nm. After calculat- % s
ing Fura-2 ratio, values were nor- | 2 2
. A (] =
malised to base line value measured | 2 B
before stimulation of cells by «
2-APB/CPZ (relative Fura-2 ratio).
A) Values shown in the diagram rep- o x ; " r: ; ‘:]

resents mean relative Fura-2 ratios Time [min]
+ SEM. Control = non-stimulated
control cells, 2- APB/CPZ = cells
stimulated by 2-APB/CPZ, AC+SKF = cells stimulated by 2-APB/CPZ in the presence of 100 puM SKF96365, AC+La’" = cells
stimulated by 2-APB/CPZ in the presence of 300 uM La** and AC+SB = cells stimulated by 2-APB/CPZ in the presence of 5 uM
SB366791. B) Bar diagram represents steady state Fura-2 ratios normalised to baseline. Abbreviations as in A. Asterisk denotes
statistical significance vs 2-APB/CPZ.
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Fig. 7. FM1-43 uptake in H441 cells induced by 2-APB/CPZ. Cells were incubated with the ambiphilic membrane dye
FM1-43 and stimulated afterwards for 25 min by 2-APB/CPZ. FM1-43 internalised by cells upon 2-APB/CPZ stimulation
remained fluorescent inside the cells, whereas non internalised FM1-43 dye remained in the plasma membrane was removed from
cells after wash out (Scale bar 20 pm). A and B) Un-stimulated control cells after FM1-43 loading and after
washout respectively. C and D) 2-APB/CPZ stimulated cells after FM1-43 loading and after wash out respectively. E) FM1-43
uptake was quantified by plate reader assay. H441 cells were cultivated in 96 well plates. Internalised FM1-43 was quantified as
arbitrary fluorescence units (FU) and values are represented in the bar diagram as mean FU + SEM (Control = non-stimulated
control cells, 2-APB/CPZ = cells stimulated by 2-APB/CPZ (100 pM/50 puM respectively), 2-APB = cells stimulated by 100 pM
2-APB, CPZ = cells stimulated by 50 uM CPZ, AC+BAPTA = cells stimulated by 2-APB/CPZ after preloading with the Ca?*
chelator BAPTA-AM, AC+Ca?" free = cells stimulated by 2-APB/CPZ in the absence of extra-cellular Ca?", AC+Thapsi = cells
stimulated by 2-APB/CPZ in the presence of Thapisgargin, AC+SKF = cells stimulated by 2-APB/CPZ in the presence of 100 pM
SKF96365, AC+SB = cells stimulated by 2-APB/CPZ in the presence of 50 uM SB366791, AC+PAO = cells stimulated by 2-APB/
CPZ in the presence of 10 pM PAO, AC 4°C = cells stimulated by 2-APB/CPZ at 4°C, AC+filipin = cells stimulated by 2-APB/CPZ
in the presence of 5 pM filipin, AC+indomethacin = cells stimulated by 2-APB/CPZ in the presence of 150 pM indomethacin).
Asterisk denotes statistical significance vs 2-APB/CPZ.

clathrin-independent endocytosis, such as indomethacine Similar phenomenon was also observed for ATII
and filipin [30-32] had no effect on 2-APB/CPZ induced  cells upon stimulation with 2-APB/CPZ (Fig. 8). To in-
FM1-43 uptake. vestigate the intracellular distribution of FM1-43, ATII
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Fig. 8. FM1-43 uptake in ATII cells induced by 2-APB/CPZ. ATII cells were incubated in bath solution containing FM1-43 for 25
min. A, B) Control cells remained untreated (Scale bar 20 pM). C, D) Cells were stimulated by application of 100 uM 2-APB+50 uM
CPZ (2-APB/CPZ). Phase contrast images (A, C) and epifluorescence images (B, D) of living cells were taken after FM1-43 (FM,
green fluorescence channel) washout and LB labelling by lysotracker red (LTR, red fluorescence channel). Small insets at the
right represents grey scale images for both fluorescence channels. E) Quantification of FM1-43 uptake. ATII cells were cultivated
on an 8-well p-Slide, incubated in bath solution containing FM1-43 and mounted on a microscope. Representative groups of cells
were selected and imaged. Perinuclear fluorescence intensities were measured from grey scale images. Relative fluorescence
units (RFU) were calculated as values normalised to the first value directly after compound application. Bar diagram represents
mean RFU£SEM after 25 min incubation. Control = control cells, 2-APB/CPZ = cells stimulated by 100 uM 2-APB/50 uM CPZ,
2-APB = cells in the presence of 100 uM 2-APB, CPZ = cells in the presence of 50 pM CPZ, AC+SKF = cells stimulated by 2-APB/
CPZ in the presence of 100 pM SKF96365, AC+PAO = cells stimulated by 2-APB/CPZ in the presence of 10 uM PAO. Asterisks
denote statistical significance versus 2-APB/CPZ stimulated cells.
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A) Con 0 min D) 2-APBICPZ + PAO

Fig. 9. Vacuole formation in 2-APB/CPZ stimulated ATII cells. B i
Bright field images of semi-thin sections. A) con 0 min = 0
unstimulated cells fixated directly after washing with bath so- 70 4
lution B) con 20 min = unstimulated cells fixated after incuba- =04
tion in bath solution for 20 min C) 2-APB/CPZ = cells fixated 8
after 20 min of stimulation by 100 uM 2-APB/50 uM CPZ D) el
2-APB/CPZ+PAO = cells fixated after 20 min of stimulation by %40 1
2-APB/CPZ in the presence of 10 uM PAO. E) Bar diagram Z
represents mean number of vacuoles per cell == SEM. Con 0 min
20 1

= non-stimulated cells directly after washing; con 20 min =
non-stimulated cells after 20 min incubation in bath solution;
2-APB/CPZ = cells stimulated for 20 min by 2-APB/CPZ;
AC+PAO = cells stimulated for 20 min in the presence of 10 pM
PAO. Arrows indicate, LB = lamellar bodies, V = vacuoles, in
control and 2-APB/CPZ treated cells. Asterisks denote statisti-
cal significance versus control.
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