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ABSTRACT

The effects of a newly synthesized compound, Â¿V-ethoxycarbonyl-7-
oxo-staurosporine (NA-382), on multidrug resistance in tumor cells were
investigated. Protein kinase-inhibitory activity of NA-382 was lower but
more selective to Ca2 Vphospholipid-dependent protein kinase than that of

staurosporine. NA-382 at noncytotoxic concentrations effectively reversed
in vitro multidrug resistance of Adriamycin-resistant P388 (P388/ADR)
cells, without influencing the drug sensitivity of sensitive P388 cells. NA-

382 inhibited extrusion of vinblastine (VBL) and increased intracellular
accumulation of VBL, more in P388/ADR cells than in sensitive P388 cells,
with higher potency than staurosporine. This compound also reduced VBL
resistance of other multidrug-resistant cell lines, AH66 and K562/ADR, by
inhibiting VBL efflux and promoting VBL accumulation. NA-382 also dose
dependency potentiated the effects of VBL and Adriamycin in P388/ADR-

bearing mice. The toxicity of staurosporine was too high to use the com
bination with VBL in vitro and in vivo. NA-382 accumulated VBL in
P388/ADR cells even after desensitization of Ca2'/phospholipid-

dependent protein kinase by treatment with 12-O-tetradecanoylphorbol-
13-acetate for 18 h. while being suppressed by 12-O-telradecanoylphorbol-
13-acetate added simultaneously or shortly before NA-382. Both
staurosporine and NA-382 inhibited the photolabeling of [-'Hjazidopine on

U, 140,000 P-glycoprotein in the plasma membrane from P388/ADR cells.
These results indicate that this new staurosporine analogue, NA-382, re

verses multidrug resistance by directly inhibiting the drug binding to
P-glycoprotein, but not by Ca2*/phospholipid-dependent protein kinase

inhibitorv action.

INTRODUCTION

A great problem in cancer chemotherapy is multidrug resistance in
tumor cells. Multidrug-resistant tumor cells overexpress P-glycopro
tein. which acts as a drug-efflux pump in the plasma membrane and

decreases intracellular antitumor drugs (1, 2). Many kinds of drugs
such as calcium channel blockers, calmodulin inhibitors, and Rauwol-
fia alkaloids interfere with the drug extrusion system (3-5). On the
other hand, because P-glycoprotein is superphosphorylated and regu
lated by A-kinase3 and C-kinase (6-9), inhibitors of protein kinases

might overcome such multidrug resistance. Staurosporine is a unique
antibiotic with a potent protein kinase inhibitory activity (10, 11) and
was reported to bind to P-glycoprotein and to enhance accumulation
of vincristine in multidrug-resistant cells (12). While staurosporine
inhibits not only C-kinase but A-kinase and other kinds of phosphor-

ylation reactions (13), the actions of staurosporine are generally ex
plained by its inhibition of C-kinase. However, whether staurosporine

reverses the drug resistance of cells in vitro and in vivo was not
indicated, and the involvement of its C-kinase inhibition in the func
tion of P-glycoprotein is also unclear. This study indicates that a newly
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synthesized staurosporine derivative. NA-382, reverses multidrug re
sistance in vitro and in vivo, without involvement of its C-kinase

inhibitor activity.

MATERIALS AND METHODS

Materials. VBL. vincristine (Shionogi and Co.. Osaka. Japun). ADR. 5-

fluorouracil (Kyowa Hakko Kogyo Co.. Tokyo. Japan), daunorubicin (Meiji
Seika Co.. Tokyo. Japan), cisplatin. etoposide (Bristol-Meyers Research Insti

tute. Tokyo. Japan), and TPA (Sigma Chemical Co.. St. Louis. MO) were used.
Staurosporine was isolated from a culture of its producing organism (10).
NA-382 was partially synthesi/.ed from staurosporine; briefly, staurosporine
(466 mg) was dissolved in tetrahydrot'uran (20 ml) and water (10 ml) and

added to it were sodium bicarbonate (0.5 g) and ethyl chlorotormate (0.2 ml),
and the mixture was stirred at 20-25Â°C for 30 min. The product was extracted

by ethyl acetate. Recrystalli/.ation from methanol gave 436 mg (81%) of
NA-382 (over 99.6% purity in an elemental analysis). Structures of staurospo
rine and NA-382 are indicated in Fig. 1. ['H]VBL (374 GBq/mmol). pH]-
azidopine ( 1.92 TBq/mmol). and [-y-'2P]ATP (110 TBq/mmol) were obtained

from Amersham International. United Kingdom.
Enzyme Assay. A-kinase and C-kinase were partially purified from rabbit

muscle and brain, respectively, as described before (14). The activities of
protein kinases were measured by [ '2P| incorporation into protein substrates as

described (15) in the presence of various concentrations of a test compound.
Tumor Cells and Culture. Mouse leukemia P388 (P388/S) and human

myeloblastoma K562 (K562/S) and their ADR-resistant cell lines. P388/ADR

( 16) and K562/ADR ( 17). were kindly supplied by the Cancer Chemotherapy
Center. Japanese Foundation for Cancer Research. Tokyo. Japan. Rat ascites
hepatoma AH66F and AH66 were provided by the Department of Experimental
Chemotherapeutics. Cancer Research Institute. Kanazawa University, Japan.
AH66F is a sensitive cell line derived from a naturally multidrug-resistant cell

line. AH66 (18). P388 cells and AH cells were passaged weekly through female
BALB/c/DBA/2 (CD2F,) mice and female Donryu rats (Nippon SLC,
Hamamatsu. Japan), respectively, and harvested from tumor-bearing animals 6

to 7 days after transplantation. K562 cells were maintained in in vitro culture.
Cells were suspended in RPMI 1640 supplemented with 10% fetal bovine
serum, 20 UM2-mercaptoethanol, and 100 ug/ml kanamycin at a density of 1.5
x IO5 cells/ml and cultured with or without agents at 37Â°Cfor 48 h in a CO:

incubator. The survival of the cells was measured by the 3-(4.5-dimethylthia-
zol-2-yl)-2.5-diphenyltetra/olium bromide assay (19). and the effects of agents

were expressed as IC5<>.
In Vivo Combination Therapy. Female CD2F, mice (six in a group) were

inoculated i.p. with I X IO"1P388/S or P388/ADR cells, and simultaneous i.p.

administrations of VBL or ADR and staurosporine or NA-382 were started 24

h after the cell inoculation once a day for 10 days.
Accumulation and Efflux of VBL. Cells (2 x lO'Yml) were incubated in

culture medium containing 25 m.\i 4-(2-hydroxyethyl)-l-piperazineethane-
sulfonic acid (pH 7.4) in the presence of 10 HM[-'HJVBL (3.7 kBq/ml) with or
without agents at 37Â°Cfor 20 min. The cells were washed, dissolved in 0.5 N

sodium hydroxide, and neutralized. The radioactivity was counted in a Beck-
man LS-5800 liquid scintillation counter after the addition of a toluene:Triton
X-IOO (2:1, v/v) scintillation cocktail containing 0.2% 2.5-diphenyloxazole
and 0.05% 1.4-bis [2-(5-phenyloxazolyl]benzene. In the efflux experiment,
cells were incubated with 20 nM |'H]VBL in a glucose-deprived Hanks' solu

tion containing 10 mxt sodium azide for 30 min and then washed and cultured
with or without a compound for 30 min. The radioactivity remaining in the
cells was measured, and the results were expressed by the percentage of
retained VBL in the cells to the amount after the forced accumulation.

Photoaffinity Labeling. The plasma membrane (100 jag of protein) pre
pared by a Percoli sedimentation method (20) was incubated with 74 kBq
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Fig. 1. Structures of staurosporine and NA-382.
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Fig. 2. In vitro combined effects of staurosporine and NA-382 on growth-inhibitor)
effect of VBL in P38X cells. P388/S cells (Jolted lines and open symbols) and P388/ADR
cells (solid lines und closed sytnhols) were treated with varying concentrations of VBL in
the absence (O. 0) or presence of 0.2 IIMstaurosporine ( 0 . 4 I or 0.125 usi (â€¢).0.25 UM
(A), or 0.5 UMNA-382 (V, T). Points, means of three measurements done in triplicate.

( 'H|a/idopine (21 ) for 30 min at room temperature in the presence or absence

of a drug and irradiated at 366 nm for 20 min. The sample was electrophoresed
on a sodium dodecyl sulfate-polyacrylamide gel. After being fixed and dried,
the gel was autoradiographed on a Kodak X-OMAT R film (Eastman Kodak
Co.. Rochester. NY) with an intensifying screen at -70Â°C.

resistance in the other multidrug-resistant cell lines. AH66 and K562/

ADR. without influencing the sensitivity of their respective sensitive
cells to VBL (Table 2).

In Vivo Combined Effects. NA-382 had no toxicity after a single

i.p. injection at 200 mg/kg into female CD2F, mice and no cumulative
toxicity during 10 consecutive i.p. injections at 10 mg/kg. The lethal
toxicity of staurosporine was very strong (50% lethal dose. 6.0 mg/kg
i.p.; maximum tolerated dose. 1.0 mg/kg i.p.), as reported (10, 22).

On the basis of the toxicity data, combination therapies with VBL
or ADR and NA-382 were done in P388/S- or P388/ADR-bearing
mice, and the results are shown in Table 3. NA-382 ( 10 mg/kg) did not

have any antitumor effect by itself and did not influence the effects of
VBL and ADR in P388/S-bearing mice. Although VBL and ADR each
gave only a little or no antitumor effect on P388/ADR-bearing mice,
varying doses of NA-382 synergistically prolonged the life span of the
tumor-bearing mice in combination with these antitumor drugs, with

higher combination effects with VBL than with ADR. Staurosporine at
0.1 mg/kg hardly influenced the effects of VBL on both P388/S- and
P388/ADR-bearing mice; additionally, while 0.6 mg/kg, one-tenth of
the 50<7rlethal dose, of staurosporine alone did not have any antitumor

effect or toxicity. it shortened the life span of mice in combination
with VBL, due to combined toxicity.

Effects on Accumulation and Efflux of VBL. Fig. 3 shows the
effects of staurosporine and NA-382 on the accumulation and extru

sion of VBL in P388/S and P388/ADR cells. Although P388/ADR
cells accumulated only about one-tenth less VBL than the sensitive
cells (P388/S). staurosporine and NA-382 increased intracellular VBL
in P388/ADR cells in a dose-dependent manner and raised it to the

level of the sensitive cells (Fig. 3/4). On the other hand, these com
pounds inhibited the enhanced extrusion of the antitumor drug from
P388/ADR cells in a dose-dependent manner, without influencing the
P388/S cells (Fig. 3fi). The potency of NA-382 on the VBL transport
was higher than that of slaurosporine. NA-382 ( 1.0 UM)also increased

VBL accumulation and inhibited VBL efflux in AH66 and K562/ADR
cells, slightly affecting their respective sensitive cells (Fig. 4).

Influence of TPA on VBL Accumulation. When cells were
treated simultaneously with NA-382 and TPA. the VBL accumulation
was enhanced by NA-382 (l UM)in P388/ADR cells and was sup
pressed by TPA in a dose-dependent manner, while the phorbol ester

only slightly decreased the amount of VBL in the cells by itself (Fig.

RESULTS

Protein Kinase-Inhibitory Activity. Staurosporine was a potent
inhibitor of A-kinase and C-kinase with the 1C,,, values 24 and 16 nM.
respectively. NA-382 showed very low protein kinase-inhibitory ac
tivity but was more selective to C-kinase (1C,,,, 1.6 UMagainst A-ki
nase and 0.14 UMagainst C-kinase) than staurosporine.

In Vitro Effects on Drug Resistance. NA-382 had much less

cytotoxicity (1C,,,, 4.4 UMagainst P388/S cells and 4.6 UMagainst
P388/ADR cells) than staurosporine (1C,,,. 1.1 nMagainst P388/S cells
and 0.8 nM against P388/ADR cells). When noncytotoxic concentra
tions of these compounds were combined with various concentrations
of VBL in culture. NA-382 potentiated the growth-inhibitory effect of
VBL on P388/ADR cells in a dose-dependent manner, slightly influ

encing the effect of VBL on the sensitive cells, but staurosporine even
at the maximum noncytotoxic concentration (0.2 nM) hardly affected
the effect of VBL on both cell lines (Fig. 2). As shown in Table 1,
while P388/ADR cells were highly resistant to Vinca alkaloids, an-
thracycline antibiotics, and etoposide, 0.5 UM NA-382 completely

inhibited the resistance to Vinca alkaloids and markedly decreased the
resistance to anthracyclines and etoposide. A small combined effect of
NA-382 was observed on the growth-inhibitory effects of cisplalin
and 5-fluorouracil in both cell lines. NA-382 also inhibited the VBL

Table 1 Effects of NA-3H2 on in vitro sensitivities of PJHH/S and PJS/i/ADR cells to
varions cmtitlttnor drut>s

Cells were treated with various concentrations of each antitumor drug in the absence
(-) or presence (+) of 0.5 UMNA-382. Each value is the mean Â±SE of at least three

independent measurements

ICjoOlM)Antitumor

drugVinhlastineVincristineAdriamvcinDaunoruhicinEtoposide

5-FluorouracilCisplatinP388/S-1.9

Â±0.20.42
Â±0.062.5
Â±0.22.0

Â±0.165
Â±3

2850 Â±10575
Â±4+1.3

Â±0.10.25
Â±0.022.0

Â±0.11.8
Â±0.239

Â±2
2800 Â±9575

Â±5P388/ADR-60

Â±395
Â±314(X)Â±95960

Â±744750
Â±270

1350Â±83105
Â±5+2.1

Â±0.20.32
Â±0.0153

Â±518Â±2810

Â±30
1120 Â±75123

Â±6

Table 2 Effects of NA-3N2 on in vitro VBL sensitivities of other nmltidrit^-resistant

tumor cells and their respective sensitive cells

IC5CI(nM) of VBL

Treatment AH66F Allhh K562/S K562/ADR

None+
NA-382 (0.5 UMI0.46

Â±0.03"

0.30 Â±0.0256
Â±4

1.2 Â±0. 10.93
Â±0.07

0.50 Â±0.04145
Â±13

3.6 Â±0.2
' Mean Â±SE.
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Table 3 Combined antilumor effects of Staurosporine and NA-382 with VBL or ADR on P388 leukemia in mice
Cells (1 x I06/0.2 mil were inoculated into the abdominal cavity of the mice (six mice in a group), and atier 24 h an antitumor drug and a combined agent were simultaneously

given i.p. once a day for 10 days.

StrainP388/SExperiment

1Experiment

2P388/ADRExperiment

3Experiment

4TreatmentControlStaurosporineNA-382VBLVBL+

Staurosporine+
NA-382+
NA-382ControlNA-382ADR+

NA-382ControlStaurosporineStaurosporineNA-382NA-382NA-382VBL+

Staurosporine+
Staurosporine+
NA-382+
NA-382+
NA-382ControlNA-382VBL+

NA-382VBL+

NA-382VBL+

NA-382ADR+

NA-382ADR+

NA-382ADR+

NA-382mg/kg0.1100.20.02O.I105.0100.5100.6O.I105.02.50.20.6O.I105.02.5100.2100.1100.05101.5101.0100.510Survival

days
(mean Â±SD)8.2

Â±0.88.0
Â±0.68.2
Â±0.815.5
Â±1.410.5

Â±0.810.2
Â±0.811.4
Â±0.910.7
Â±1.09.0
Â±0.68.3

Â±0.516.2
Â±1.616.3

Â±1.410.3

Â±0.89.9
Â±1.510.5

Â±0.99.8
Â±0.410.3

Â±0.89.8
Â±1.011.7
Â±U6.3
Â±0.89.4
Â±0.518.6Â±

1.114.8
Â±2.913.8

Â±1.68.5
Â±0.88.6

Â±0.510.0
Â±0.814.7

Â±1.29.0
Â±0.911.7

Â±0.68.7
Â±0.8ll.0Â±0.99.6

Â±0.812.7
Â±0.89.1

Â±0.8ll.5Â±
1.08.8
Â±0.89.7

Â±0.8%

ofILS"-2.40.089.028.024.4

(-2.8)39.0(8.6)30.5(1.9)-7.780.081.1

(0.6)-3.62.4-4.90,0-4.913.6-38.1

(-46.2)-8.3
(-19.7)80.6(59.0)43.7(26.5)34.0(17.9)1.217.273.1

(47.1)5.935.3

(30.0)2.429.4(26.4)12.649.3(32.2)6.934.8(25.9)3.514.1

(10.2)Body

wt
change(g)fc+4.4+4.0+4.2+

1.1+
1.5+3.0+2.8+2.6+4.2+4.5+2.6+

1.8+2.7-1.3+

1.5+2.5+2.6+3.0+3.0-3.1+1.3+0.9+

1.5+
1.9+2.2+2.4+2.7+

1.3+3.2+2.2+2.9+3.0+2.6-1.6+

1.9+2.1+2.4+2.6

" Perceniage increase in life span (ILS) of the experimental group over the control. Numbers in parentheses, the percentage of ILS of the combined group over the VBL group.
''Change in body weight of the tumor-bearing mice in the drug treatment period.

j 20

Concentration of compound (uH)

Fig. 3. Effects of Staurosporine and NA-382 on VBL accumulation [A ) and efflux (fÃ®)
in P388 cells. In A. cells were incubated with VBL in the presence of the indicated
concentrations of compounds for 20 min. In B. cells that had accumulated VBL under
energy-deprived conditions were incubated in the presence of the indicated concentrations

of compounds for 30 min. Points, means Â±SE Ãbars)of three measurements done in
triplicate. Open symbols and dotted lines. P388/S cells: closed symbols and solid lines.
P388/ADR cells: O and *. control: A and A. Staurosporine; D and â€¢¿�NA-382; * and
** significantly different from control with P < 0.05 and P < 0.01. respectively.

100

Fig. 4. Effects of NA-382 on VBL accumulation (A ) and efflux (B) in AH66F, AH66,

K562/S, and K562/ADR cells. Cells were incubated with VBL in the presence (â€¢)or
absence (D) of 1.0 UMNA-382 for 20 min in the accumulation study and for 30 min in

the efflux study. Columns, means Â±SE (bars) of three measurements done in triplicate:
*. significantly different from nontreaied control (P ( 0.01).

5). Fig. 6 shows that the VBL accumulation by NA-382 was signifi

cantly decreased after treatment with TPA (0.1 UM)for 0.5 to 6 h, but
it was not changed after a long-term TPA treatment ( 18 h). TPA never
influenced the VBL level accumulated by NA-382 prior to the TPA

treatment (data not shown).

Effects on [3H]Azidopine Photolabeling of P-Glycoprotein. We

have reported that P388/ADR cells overexpressed Mr 140.000 P-gly-

coprotein in the plasma membrane, which was not detectable in the
parent P388/S cells (23). The P-glycoprotein was photolabeled by a
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INHIBITION OF MULTIDRUG RESISTANCE BY NA-382

1.0

M

S 0.8

L,
i

0.4

0.001 0.01 0.1

Concentration of TPA (uK)

Fig. 5. Effects of simultaneous treatment with TPA on the VBL accumulation by
NA-382 in P388/ADR cells. Cells were incubated with VBL in the presence of 1.0 UM
NA-382 and the indicated concentrations of TPA for 20 min. Points, means Â±SE (bars)
of three measurements done in triplicate. O, nontreated control: â€¢¿�.NA-382 alone; A,
TPA alone; A, NA-382 plus TPA; *, significantly different from NA-382 alone (/> <0.01 ).

1.0-

g 0.8
"o

lo.

0.4

M

18

TPA pretrented time (hr)

Fig. 6. Effects of pretreatment with TPA on the VBL accumulation by NA-382 in

P388/ADR cells. Cells were exposed to 0.1 UMTPA for the indicated times and then
incubated with VBL in the presence (A) or absence (A) of 1.0 MMNA-382 for 20 min.
Values represented at 0 time are nontreated control (O) and NA-382 alone (â€¢).Points.
means Â±SE (burs) of three measurements done in triplicate: *. significantly different
from NA-382 alone (P ( 0.01).

calcium channel blocker ['HJazidopine, and the photolabeling was

selectively inhibited by VBL and also by staurosporine and NA-382

(Fig. 7).

There is some evidence for the regulation of the function of P-gly-

coprotein as a drug transporter through phosphorylation by protein
kinases under stimulated conditions (6-9). In this study. TPA alone

barely affected the basal VBL level and could not influence the level
accumulated by NA-382. a C-kinase inhibitor, prior to the TPA treat
ment in P388/ADR cells, but the VBL accumulation by NA-382 was
suppressed by a short-term pretreatment with TPA. This suggests that

TPA stimulates the drug transporter and/or inhibits the drug accumu
lation through an activation of C-kinase. However, the effect of NA-
382 was not influenced after a long-term treatment ( 18 h) with TPA.
It has been reported that C-kinase. especially its ÃŸ-subtypein P388/
ADR. is down-regulated by prolonged exposure to TPA (24, 25).
Consequently, NA-382 causes an increase in drug accumulation re
gardless of C-kinase activity in the resistant cells. This may be also

supported by no correlation between the potency for VBL accumula
tion and the activity for C-kinase inhibition of staurosporine and
NA-382. Recently, we have shown that isoquinolinesulfonamide com
pounds with different magnitudes of A-kinase-inhibitory activity in

hibit outward transport of the antitumor drug and reverse multidrug
resistance under physiological conditions, and the effects of the com
pounds are independent of their activity on A-kinase (23, 26). From

this evidence, although protein kinases may modify the function of the
drug extrusion system, inhibition of both A- and C-kinases is thought

not to be significant in the inhibition of multidrug resistance. How
ever, there is no denying that these protein kinase inhibitors modulate
the function of P-glycoprotein by inhibition of phosphorylation.

Many kinds of drugs with cationic and hydrophobic groups in their
molecules have been reported to bind to the P-glycoprotein. compet
ing with the antitumor drugs and reversing the drug resistance (26-
28). Staurosporine and NA-382 are antibiotic alkaloids with these
properties and they inhibit photolabeling with |'H|a/.idopine on

P-glycoprotein in P388/ADR cells. NA-382 increased the VBL level

in the resistant cells to the same level as in the sensitive cells and
almost completely reversed the resistance to Vinca alkaloids in vitro
and in vivo. This suggests that the resistance to Vinca alkaloids pre
dominantly depends on overexpressed P-glycoprotein and NA-382
inhibits the binding of the drugs to P-glycoprotein. On the other hand.
NA-382 only partially overcame the resistance to anthracyclines and

etoposide. This seems to be because these drugs have low affinities for
P-glycoprotein (27) and these resistances are dependent not only on
P-glycoprotein but also on other mechanisms such as lowered topoi-

somerase activity (29) and the appearance of other binding proteins
(30,31).

1 2 7 8

200 â€”¿�

DISCUSSION

Staurosporine was a potent inhibitor of protein kinases and in
creased drug accumulation in multidrug-resistant cells, as reported

elsewhere (12, 13), but it never overcame the drug resistance, due to
its high toxicity. NA-382 is a newly synthesized staurosporine ana
logue with 10-fold more selective inhibitory activity on C-kinase than
on A-kinase, and it had a potent overcoming effect on multidrug
resistance in P388/ADR in vitro and /';; vivo, without influencing the

sensitive cells. NA-382 also reversed VBL resistance in other multi-
drug-resistant cell lines, AH66 (18) and K562/ADR (17). This over
coming of the drug resistance by NA-382 was due to inhibiting the

drug efflux from the resistant cells and increasing intracellular drug
accumulation.

116â€”
97â€”

66â€”

Fig. 7. Effects of staurosporine and NA-382 on photolabeling with [-'H|azidopine on

membrane preparations from P388/ADR cells. The membrane preparations ( 1(X)ug/lane)
from P388/S (Lane I ) and P388/ADR cells (Lanes 2-fi) were photolabeled with 74 kBq
['H |a?.idopine in the absence (luines I tinti 2 ) or presence of 10 (4MVBL (Ijinr .Ã•); I.0 UM
(Lane 4) or 10 UM NA-382 (Urne 5); or 0.1 UM(Â¡Mue6), 1.0 UM(Lane 7), or IO UM
staurosporine (Â¿ant*81 and autoradiographed. Left, positions of molecular weight markers;
arrow. 140-kDa P-glycoprotein (kDa. molecular weight in thousands).

1558

D
ow

nloaded from
 http://aacrjournals.org/cancerres/article-pdf/53/7/1555/2453225/cr0530071555.pdf by guest on 19 M

ay 2023



INHIBITION OF Ml I.IIDRIG RF.SISTANO: BY NA-Â«:

From these results, we conclude that staurosporine derivatives in
terfere with the function of the drug extrusion system by their direct
action on P-glycoprotein regardless of their inhibitory activity on
C-kinase. and NA-382 shall be a good candidate for cancer chemo- l6

therapy of multidrug resistance.
17.
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