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Abstract
Objectives—The incidence of chemotherapy induced peripheral neuropathy (CIPN) is 15–25%
with platinum and taxanes. CIPN can be permanent and often requires dose reduction or change in
chemotherapy. Acetyl-L-carnitine (ALCAR), an ester of L-carnitine, is used to treat CIPN in
humans and in animal models. The goals of this study are: 1) examine the effects of ALCAR on
ovarian cancer cells, 2) determine if ALCAR affects the cytotoxicity of standard chemotherapy on
ovarian cancer cells.

Methods—OVCAR-3 and SKOV-3 ovarian cancer lines were incubated in ALCAR containing
media. Viability, proliferation, and expression of the nerve growth factor receptors (NGFR) Trk-A
and p-75 were determined by flow cytometry. Cytotoxicity assays examining ALCAR’s effect on
paclitaxel and carboplatin were done by flow cytometry and infrared plate-reader.

Results—Flow cytometry showed no change in percent live (p=0.87) or proliferation (p=0.95) of
OVCAR-3 cells when comparing controls with up to 100 μM ALCAR. However, there was a
slight but significant decrease in the proliferation of SKOV-3 cells incubated at higher ALCAR
concentrations (p=<0.01). Flow cytometry showed no difference in the viability of OVCAR-3
cells when comparing ALCAR: +/− paclitaxel (p=1), +/− carboplatin (p=0.8), or both (p=0.4).
Proliferation assays indicated that paclitaxel’s cytotoxicity on OVCAR-3 and SKOV-3 cells was
unchanged at higher ALCAR concentrations (p=<0.01–0.4). ALCAR did not affect the expression
of NGFR on OVCAR-3 or SKOV-3 cells.

Conclusion—ALCAR does not affect the cytotoxicity of paclitaxel or carboplatin. There was no
increase in proliferation, or NGFR of OVCAR-3 or SKOV-3 cells exposed to ALCAR.
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Introduction
Treatment of advanced ovarian cancer consists of a combination of maximal surgical effort
and chemotherapy. With aggressive surgery and chemotherapy, certain regimens for this
once uniformly fatal disease now show an overall median survival of 66.9 months [1]. The
successes in the treatment of advanced and recurrent ovarian cancer have centered on the
use of combination chemotherapy regimens including taxanes and platinating agents [2,3].
The international standard of care for both initial and platinum-sensitive recurrent ovarian
cancer has evolved towards combination paclitaxel and carboplatin due to its relative
tolerability and activity [1,4,5].

The major side effect of this treatment modality includes acute and chronic neuropathies.
These sensory and motor chemotherapy induced peripheral neuropathies (CIPN) limit the
tolerated cumulative dose. The incidence of CIPN varies between 15 and 54% with more
than half of the patients developing grade 2 neuropathies that can sometimes be permanent
[4,6,7]. The CIPN greatly affects the quality of life and highly effective chemotherapy
regimens are often stopped, altered or dose-reduced [8]. In a landmark Gynecologic
Oncology Group trial of intraperitoneal chemotherapy, only 42% of patients were able to
complete all 6 cycles of a therapy that showed a clear advantage in overall survival due to
toxicities including neuropathy [1].

Over the last decade several studies have shown that Acetyl-L-carnitine (ALCAR), a
naturally occurring ester of L-carnitine, can be used to treat painful neuropathies. These
studies include neuropathies caused by diabetes [9–11], HIV [12,13], and multi-factorial
etiologies [14]. Studies in animal models and small-scale clinical trials have shown a
beneficial effect in using ALCAR for the treatment of CIPN [15–18,19–21].

ALCAR exerts its neuroprotective effects by acting as an acyl chain donor and inhibitor of
ceramide generation, or by enhancing histone acetylation and attenuating apoptosis [22,23–
26]. Additionally, ALCAR facilitates nerve growth by enhancing expression of
neurotrophin, nerve growth factor (NGF), nerve growth factor receptor (NGFR) [27–30].

Advanced stage ovarian tumors also express the NGFR p75 and Trk-A [31,32]. In one study,
expression of phosphorylated Trk-A NGFR was observed in 21 (18%) of 119 borderline, 12
(21%) of 57 stage I, and 47 (84%) of 56 stage III–IV ovarian carcinomas [32]. The
significance of these observations is that stimulation of NGFR expressing ovarian cancer
cell lines with NGF induces the cells to produce VEGF [33]. Thus the ovarian tumor cells
may utilize the NGF-NGFR pathway to produce angiogenic factors that may promote their
growth and metastasis.

Extensive literature supports the anti-apoptotic and growth promoting functions of ALCAR.
However, it is pertinent to ask if these same functions of ALCAR may also promote ovarian
cancer growth. These preceding observations led us to investigate the potential effect of
ALCAR on ovarian cancer cells: growth and proliferation, expression of NGFR p75 and
Trk-A, and alteration in the cytotoxic potential of paclitaxel and carboplatin when used in a
combinatorial therapeutic regimen.

Materials and methods
Cell culture

OVCAR-3 and SKOV-3 ovarian cancer cells (ATCC, Rockville, MD) were incubated in a
base culture media of RPMI 1640. Cells were incubated at 37 °C, in 5% CO2 (Thermo
Electron, Marietta, OH).
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Flow cytometry
For flow cytometric analysis, cells (5×105 cells/tube) were washed two times in phosphate
buffered saline containing 1% bovine serum albumin (PBS-BSA) and incubated sequentially
with anti-Trk-A NGFR and anti-p75 NGFR (Santa Cruz Biotechnology, Santa Cruz, CA)
and FITC-labeled goat anti-mouse (GAM) or goat-anti rabbit (GAR) secondary antibodies
(1:100 dilution) for 30 min on ice. To examine ALCAR’s effect on NGFR expression the
OVCAR-3 and SKOV-3 cells were incubated for 72 h with 0, 1, 10, or 100 μM ALCAR
prior to incubation with the antibodies. After labeling the cells were washed with PBS-BSA.
Cells were analyzed on an LSRII (Becton Dickinson) flow cytometer using FACSDiva
software. DAPI was used as a live/dead indicator. To compare the values of samples
acquired on different days, SPHERO™ Rainbow Fluorescent Particles (BD Biosciences)
were used to standardize instrument voltages. FlowJo software (v. 8.4, TreeStar) was used
for analysis of the raw flow cytometry data.

Proliferation assay
CellTracker Green (Invitrogen, Carlsbad, CA) labeled OVCAR-3 cells (2×106 cells/25 cm2

flask) were grown in quadruplicate in media containing 0,1,10, or 100 μM ALCAR
(Spectrum Chemical Manufacturing, Gardena, CA). After 72 hour culture, the cell
proliferation was determined by flow cytometry. Propidium iodide was used as the live/dead
indicator and ModFit LT (v3.1) was used for data analysis.

CA-125 assay
OVCAR-3 cells (1×105/well) were plated in a 6 well plate and cultured in media
supplemented with 0, 1, 10, or 100 μM ALCAR. The experiment was done in duplicate.
After culturing for 5 days, the supernatant was harvested and the amount of CA125 was
determined by using the standard clinical radioimmunoassay (Abbott Axsym, Abbott Park,
IL).

Cytotoxicity assays by flow cytometry
For the combination chemotherapy assays, OVCAR-3 cells (2×106 cells) were cultured in
media containing 0 or 10 μM ALCAR. Paclitaxel (Bedford Laboratory, Bedford, OH) (1.4
nM), or carboplatin (Bedford Laboratory, Bedford, OH) (22.2 μM), or combination of
paclitaxel and carboplatin at an individual drug concentrations shown to inhibit 50% growth
(IC 50) [34] was added to the ALCAR treated and untreated OVCAR-3 cells. After culturing
for 72 h, the cells were analyzed by flow cytometry as described above.

Cytotoxicity assays by fluorescent plate reader
Paclitaxel cytotoxicity assays were performed in 96 well black wall assay plates (Corning
Inc., Corning, NY). OVCAR-3 or SKOV-3 cells (1×104 cells/well) were incubated for 4 h
and paclitaxel and ALCAR (0,1, 10, 100 μM) were added concomitantly or sequentially (by
adding the first drug at the start of the assay, culturing for 24 h, followed by addition of the
second drug). One-half of the wells received 10 μM (10 times the concentration shown to be
lethal to 50% of ovarian cancer cells {LC50}) paclitaxel and the other half did not. Each
treatment was repeated in quadruplicate. After the final treatment had been added cells were
incubated for 72 h. Cell-Titer Glo (Promega, Inc) was added to determine cell viability, and
the plates were then read by a Safire II plate reader (Tecan US, Durham, NC).

Statistics
The GraphPad Prism (v. 4, GraphPad Software, Inc.) program was used to perform
statistical analysis. Samples were compared using a Chi square test, when a paired
observation on 2 variables was used. One-way analysis of variance (ANOVA) was used for

Engle et al. Page 3

Gynecol Oncol. Author manuscript; available in PMC 2012 May 17.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



the comparison of multiple groups with multiple variables within each group. Dunnett’s
multiple comparison test was performed if ANOVA was significant. A student t-test with
two-sided p-values, was used to compare unpaired groups. A p<0.05 was used to indicate
significance.

Results
ALCAR does not affect proliferation of expression of CA-125 by ovarian cancer cells

Flow cytometry results showed that a 3 day treatment with ALCAR at up to 100 times the
physiologic concentration was not toxic to the OVCAR-3 cells (p=0.87) (Fig. 1A).
However, among SKOV-3 cells there was a small, but statistically significant, decrease in
the percentage of live cells when comparing the 4 ALCAR groups by ANOVA (p=<0.01).
By Dunnett’s multiple comparison, the cells grown in 10 μM and 100 μM ALCAR (both
p=<0.05) were significantly decreased when compared to the control (Fig. 1B). No effect (p
=0.95) was observed on the proliferation of the OVCAR-3 cells following ALCAR
treatment (Fig. 2).

OVCAR-3 cells release the tumor antigen CA-125. We therefore measured the
concentration of CA125 in the spent media following ALCAR treatment as a surrogate for
proliferation of the OVCAR-3 cells. The mean amount (±standard deviation) of CA125
detected following treatment with 0, 1, 10, and 100 mM of ALCAR were 2680±1146 U/ml,
2055±49.50 U/ml, 2395±756.6 U/ml, and 2345±63.64 U/ml respectively. There was no
statistical difference in the amount of CA-125 expression among the varying groups
(p=0.84).

Cytotoxicity assay by flow cytometry showed no effect on paclitaxel or carboplatin by
ALCAR

In the flow cytometry based assay, when comparing paclitaxel vs. paclitaxel+ALCAR,
13.1% and 13.6% of the cell population was dead, respectively (p=1.0). In the carboplatin
vs. carboplatin+ALCAR group there were 10.7% and 13% dead cells, respectively (p=0.83).
Finally, in the paclitaxel+carboplatin without and with ALCAR there were 12.1% and
17.3% dead cells (p=0.42).

Concurrent and sequential cytotoxicity assays by fluorescent reader showed no effect on
cytotoxic potential of paclitaxel by ALCAR

In the concurrent and sequential cytotoxicity assays the LC50 dose of paclitaxel was used to
show a larger difference between the control and treatment groups. The cytotoxic potential
of paclitaxel was not affected by varying amounts of concomitant ALCAR for OVCAR-3
cells (p=0.19), or SKOV-3 cells (p=0.40) (Table 1). Additionally, by ANOVA there was a
small, but statistically significant, difference in plate luminescence between the wells with
varying amounts of ALCAR in both OVCAR-3 (p=<0.01) and SKOV-3 (p=<0.01).
Dunnett’s multiple comparison showed in the OVCAR-3 cells there was a significant, but
minor, difference between the control group and the 1 μM (decrease) and 100 μM ALCAR
(increase) group (both p=<0.05). For the SKOV-3 cells Dunnett’s multiple comparison
showed a significant, but minor, increase between the control group and the 100 μM
ALCAR group (p=<0.01).

In the first sequential cytotoxicity assay, paclitaxel for 24 h followed by addition of ALCAR
for 72 h (Table 2), there was a significant, but slight, decrease in the amount of surviving
cancer cells whose media contained chemotherapy and higher amounts of ALCAR for both
the OVCAR-3 (p=0.02) and the SKOV-3 cells (p=<0.01). For the OVCAR-3 cells,
Dunnett’s multiple comparison showed a significant decrease between the control group and

Engle et al. Page 4

Gynecol Oncol. Author manuscript; available in PMC 2012 May 17.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



the 1 μM (p=<0.05) and 100 μM group (p=<0.01). Among the SKOV-3 groups Dunnett’s
multiple comparison did not show a significant decrease between any groups. There was no
significant difference between the control and ALCAR only arms (OVCAR-3 p=0.33;
SKOV-3 p=0.62).

In the second sequential cytotoxicity assay, ALCAR for 24 h followed by addition of
paclitaxel for 72 h (Table 3), there was a significant, but minor, decrease in the amount of
surviving cancer cells in the paclitaxel and ALCAR containing wells for SKOV-3
(p=<0.01), but not OVCAR-3 (p=0.584). Among the SKOV-3 groups, Dunnett’s multiple
comparison showed a significant decrease between the control group and the 100 μM group
(p=<0.01). There was no significant difference between the control arms with varying
amounts of ALCAR (OVCAR-3 p=0.82; SKOV-3 p=0.51).

Nerve growth factor receptor expression was not increased by ALCAR
Between 5 and 30% of OVCAR-3 cells express Trk-A NGFR and 4 and 31% of these cells
express p75 NGFR (Fig. 3A). There was neither a statistically significant difference in the
Trk-A NGFR (p=0.66), nor the p75 NGFR (0.82) between the different ALCAR treatment
groups (Fig. 3A). Of the OVCAR-3 cells expressing NGFR, the mean fluorescent intensity
(MFI), a measure of the density of the receptors on the cell, showed the MFI for p75 NGFR
for the varying amounts of ALCAR (0, 1, 10, 100 μM) to be 521±91, 532±114, 516±108,
537± 124 MFI respectively. The MFI for Trk-A NGFR for the varying amounts of ALCAR
(0, 1, 10, 100 μM) are 598±55, 541±124, 545± 126, and 539±98 MFI respectively. There
was no statistical difference between the control and ALCAR groups (p75 NGFR p=0.99;
Trk-A NGFR p=0.83).

To study the SKOV-3 cell line and NGFR, we performed a flow experiment done in
triplicate. The control arm, without ALCAR, showed that of the SKOV-3 cells,
approximately 3% express Trk-A NGFR. The NGFR p75 is expressed by 0.3–1% of
SKOV-3 cells with a mean of 0.4%. There was neither a statistically significant difference in
the Trk-A NGFR (p=0.53), nor the p75 NGFR (0.54) between the different ALCAR groups
(Fig. 3B). Of the SKOV-3 cells expressing NGFR, the MFI for p75 NGFR for the varying
amounts of ALCAR (0, 1, 10, 100 μM) are 636±25, 636±11, 628±15, 643±28 MFI
respectively. The MFI for Trk-A NGFR for the varying amounts of ALCAR (0, 1, 10, 100
μM) are 1068±36, 999±108, 987±94, 915±174 MFI respectively. There was no statistical
difference between the control and ALCAR groups (p75 NGFR p=0.85; Trk-A NGFR
p=0.48).

Discussion
Presently, there are no proven preventative or treatment measures available for CIPN.
ALCAR may be one of the most promising compounds to help allay this side effect that so
negatively impacts the quality of life for cancer patients.

ALCAR, an ester of L-carnitine, transports fatty acids in and out of the inner matrix
membrane of the mitochondria and thereby supports energy production via β-oxidation [35].
In humans ALCAR comes from dietary absorption, biosynthesis in the liver, brain and
kidney (from lysine and methionine conversion), and resorption in the renal collecting
system [36]. L-carnitine is reversibly converted to ALCAR by carnitine acetyltransferase
[37]. In human plasma, ALCAR has a physiologic range around 1–5 μM [38,39].

ALCAR may exert neuroprotective effects via several separate mechanisms [22]. First,
ALCAR enhances the synthesis of acetylcholine which in turn binds to muscarinic acid
receptors and produces analgesic effects [40]. ALCAR also increases the expression of
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metabotropic glutamate receptors 2 and 3 (mGlu2/3) in the dorsal horn and dorsal root
ganglion [41], and induces the acetylation of the transcription factor NF-κB resulting in the
up-regulation of mGlu2/3 gene expression [42,43]. These mechanisms along with the
previously mentioned anti-apoptosis and increased NGF-NGFR expression help explain its
neuroprotective effect.

Additional studies have examined the use of ALCAR in CIPN. These trials include both
rodent models [15–18] as well as small clinical trials [19–21]. Concurrent administration of
ALCAR and paclitaxel, vincristine or cisplatin in rats decreases the incidence of subsequent
allodynia, a form of peripheral neuropathy.

In a clinical study, cancer patients with CIPN were treated with IV ALCAR (1 g per day for
a median of 14 days) [19]. Using the WHO Toxicity Grading list it was observed that 73%
(19/26) patients reported a rapid (usually within 14 days) improvement in their neuropathy
by at least one grade. The only adverse effect reported was one case of insomnia.

In another study, 25 patients with either Common Toxicity Criteria (CTC) Grade ≥3
neuropathy undergoing treatment with paclitaxel or cisplatin, or with CTC Grade ≥2
persisting at least 3 months after discontinuation of the same chemotherapy were included
[21]. Oral ALCAR administration (1 g three times daily for 8 consecutive weeks) resulted in
improvement of sensory neuropathy in 60% (15/25) of patients (2 grades in 6 patients, and 1
grade in 9). Motor neuropathy improved in 92% (11/14) of patients. Improvement was
measurable at just 4 weeks, but was more common at the end of the 8 weeks study period.
Sensory action potential (p=<0.03) and conduction velocity (p=<0.01) were also
significantly improved and clinical symptom relief occurred in all but one patient, and only
2 patients reported mild nausea. After 1 year, symptomatic relief was maintained in 12 of the
13 surviving patients.

However, while there is growing evidence that ALCAR is neuroprotective, it is paramount
to confirm its lack of tumor potentiation. We have addressed this important issue by
conducting exhaustive in vitro analysis. Our data indicates that ALCAR does not enhance
the proliferation of the ovarian cancer cell lines OVCAR-3 and SKOV-3. These data are
congruent with the results presented in two previous studies [16,17]. The effects of ALCAR
on proliferation observed in some instances, although statistically relevant, were very minor.
This point is also mirrored by the fact in one instance the addition of ALCAR caused a
minor, but statistically significant decrease. Perhaps more importantly, it was shown that
ALCAR had no deleterious effect on the cytotoxicity of paclitaxel when given either
concomitantly or sequentially. In some instances there was a statistically significant, albeit
minor decrease in surviving cancer cells with the combination of ALCAR and paclitaxel.

Overall the results of this study suggest that ALCAR will likely not have any deleterious in
the treatment of ovarian cancer. It is therefore our hope that these experiments will support
clinical trials to study the use of ALCAR in the prevention of CIPN in ovarian cancer
patients.
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Fig. 1.
ALCAR does not induce proliferation of ovarian cancer cells. (A) OVCAR-3 and SKOV-3
(B) cells were treated with the designated concentrations of ALCAR and proliferation was
determined by flow cytometry. Each experiment was repeated in triplicate (SKOV-3) or
quadruplicate (OVCAR-3). * Indicates significant from control group (ALCAR 0 μM) by
Dunnett’s multiple Comparison (both p=<0.05).
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Fig. 2.
OVCAR-3 proliferation profile in response to ALCAR. Shown is the proliferation graph of
OVCAR-3 cells grown in varying ALCAR concentrations. Each peak represents a
generation, with the higher generation (6th generation) on the left, and down to the 2nd

generation on the far right. The addition of ALCAR did not make a significant difference in
the rate of proliferation.
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Fig. 3.
ALCAR does not affect the expression of Trk-A and p75. OVCAR-3 (A) and SKOV-3 (B)
were treated with ALCAR and expression of Trk-A and p75 was determined by flow
cytometry. Each experiment was repeated in triplicate (SKOV-3) or quadruplicate
(OVCAR-3). There was no statistically significant difference among the groups.

Engle et al. Page 12

Gynecol Oncol. Author manuscript; available in PMC 2012 May 17.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Engle et al. Page 13

Ta
bl

e 
1

A
L

C
A

R
 d

oe
s 

no
t a

ff
ec

t t
he

 c
yt

ot
ox

ic
 p

ot
en

tia
l o

f 
pa

cl
ita

xe
l

O
V

C
A

R
-3

 c
el

ls
L

um
in

es
ce

nc
e

SD
R

an
ge

p-
va

lu
e

M
in

M
ax

A
L

C
A

R

0 
μ

M
30

,7
00

±
29

65
27

,4
10

34
,2

10
C

on
tr

ol

1 
μ

M
26

,3
20

±
22

38
23

,5
50

28
,4

30
<

.0
5

10
 μ

M
32

,9
50

±
10

85
31

,6
70

34
,2

30
>

.0
5

10
0 
μ

M
36

,0
50

±
19

30
33

,9
30

38
,4

90
<

.0
5

A
L

C
A

R
 a

nd
 P

ac
lit

ax
el

0 
μ

M
12

,7
20

±
35

2
12

,3
80

13
,2

10
C

on
tr

ol

1 
μ

M
13

,5
40

±
81

1
12

,3
90

14
,3

00
N

A

10
 μ

M
13

,9
50

±
13

30
12

,3
20

15
,1

90
N

A

10
0 
μ

M
12

,9
60

±
46

2
12

,4
00

13
,4

20
N

A

SK
O

V
-3

 c
el

ls

A
L

C
A

R

0 
μ

M
24

,0
70

±
26

31
20

,5
90

26
,2

20
C

on
tr

ol

1 
μ

M
23

,5
70

±
23

47
21

,1
10

25
,8

70
>

.0
5

10
 μ

M
27

,4
00

±
59

0.
1

26
,5

70
27

,9
10

>
.0

5

10
0 
μ

M
30

,6
60

±
89

4.
3

29
,9

10
31

,9
20

<
.0

1

A
L

C
A

R
 a

nd
 P

ac
lit

ax
el

0 
μ

M
15

,2
40

±
48

6.
1

14
,6

40
15

,7
00

C
on

tr
ol

1 
μ

M
15

,3
70

±
61

1.
9

14
,8

00
15

,9
10

N
A

10
 μ

M
15

,3
20

±
10

90
13

,7
70

16
,3

40
N

A

10
0 
μ

M
14

,4
40

±
10

52
13

,7
20

15
,9

80
N

A

SD
—

st
an

da
rd

 d
ev

ia
tio

n;
 M

in
—

m
in

im
um

 v
al

ue
; M

ax
—

m
ax

im
um

 v
al

ue
; N

A
—

no
t a

va
ila

bl
e 

{A
N

O
V

A
 in

di
ca

te
d 

no
 s

ig
ni

fi
ca

nt
 d

if
fe

re
nc

e}
.

Gynecol Oncol. Author manuscript; available in PMC 2012 May 17.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Engle et al. Page 14

Ta
bl

e 
2

Se
qu

en
tia

l t
re

at
m

en
t w

ith
 p

ac
lit

ax
el

 a
nd

 th
en

 A
L

C
A

R
 d

oe
s 

no
t a

ff
ec

t t
he

 c
yt

ot
ox

ic
 p

ot
en

tia
l

O
V

C
A

R
-3

 c
el

ls
L

um
in

es
ce

nc
e

SD
R

an
ge

p-
va

lu
e

M
in

M
ax

A
L

C
A

R

0 
μ

M
24

5,
40

0
27

,7
10

21
8,

60
0

26
9,

40
0

C
on

tr
ol

1 
μ

M
27

6,
30

0
39

,8
40

23
0,

90
0

32
6,

60
0

N
A

10
 μ

M
27

8,
90

0
25

,0
60

24
4,

10
0

30
3,

40
0

N
A

10
0 
μ

M
27

8,
50

0
20

,4
30

25
6,

60
0

30
2,

20
0

N
A

A
L

C
A

R
 a

nd
 P

ac
lit

ax
el

0 
μ

M
11

9,
20

0
69

73
11

1,
10

0
12

7,
00

0
C

on
tr

ol

1 
μ

M
10

4,
50

0
86

42
99

,1
00

11
7,

30
0

<
.0

5

10
 μ

M
10

7,
30

0
66

92
10

2,
80

0
11

7,
10

0
>

.0
5

10
0 
μ

M
10

0,
60

0
55

12
94

,3
40

10
7,

30
0

<
.0

1

SK
O

V
-3

 c
el

ls

A
L

C
A

R

0 
μ

M
24

6,
30

0
81

,6
70

12
6,

80
0

31
0,

00
0

C
on

tr
ol

1 
μ

M
26

7,
70

0
12

,9
50

25
3,

00
0

28
2,

10
0

N
A

10
 μ

M
27

8,
90

0
39

86
27

3,
90

0
28

3,
60

0
N

A

10
0 
μ

M
28

2,
00

0
41

47
27

8,
40

0
28

7,
00

0
N

A

A
L

C
A

R
 a

nd
 P

ac
lit

ax
el

0 
μ

M
96

,6
20

75
53

90
,3

40
10

7,
60

0
C

on
tr

ol

1 
μ

M
10

3,
50

0
68

33
95

,7
70

11
2,

20
0

>
.0

5

10
 μ

M
10

6,
30

0
79

39
98

,2
50

11
6,

60
0

>
.0

5

10
0 
μ

M
84

,0
50

77
60

74
,6

90
93

,0
00

>
.0

5

SD
—

st
an

da
rd

 d
ev

ia
tio

n;
 M

in
—

m
in

im
um

 v
al

ue
; M

ax
—

m
ax

im
um

 v
al

ue
; N

A
—

no
t a

va
ila

bl
e 

{A
N

O
V

A
 in

di
ca

te
d 

no
 s

ig
ni

fi
ca

nt
 d

if
fe

re
nc

e}
.

Gynecol Oncol. Author manuscript; available in PMC 2012 May 17.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Engle et al. Page 15

Ta
bl

e 
3

Se
qu

en
tia

l t
re

at
m

en
t w

ith
 A

L
C

A
R

 a
nd

 th
en

 p
ac

lit
ax

el
 d

oe
s 

no
t a

ff
ec

t t
he

 c
yt

ot
ox

ic
 p

ot
en

tia
l

O
V

C
A

R
-3

 c
el

ls
L

um
in

es
ce

nc
e

SD
R

an
ge

p-
va

lu
e

M
in

M
ax

A
L

C
A

R

0 
μ

M
29

5,
30

0
30

,3
30

26
8,

90
0

33
8,

10
0

C
on

tr
ol

1 
μ

M
29

5,
80

0
20

,7
80

26
8,

20
0

31
5,

30
0

N
A

10
 μ

M
31

0,
00

0
26

,2
20

28
1,

40
0

33
4,

80
0

N
A

10
0 
μ

M
29

8,
90

0
20

,6
50

28
0,

30
0

31
8,

10
0

N
A

A
L

C
A

R
 a

nd
 P

ac
lit

ax
el

0 
μ

M
13

6,
90

0
11

,3
40

12
1,

90
0

14
9,

40
0

C
on

tr
ol

1 
μ

M
14

6,
00

0
39

28
14

0,
90

0
15

0,
40

0
N

A

10
 μ

M
14

3,
20

0
84

83
13

6,
70

0
15

5,
60

0
N

A

10
0 
μ

M
14

2,
70

0
11

,2
50

12
7,

10
0

15
3,

80
0

N
A

SK
O

V
-3

 c
el

ls

A
L

C
A

R

0 
μ

M
29

8,
00

0
14

,3
60

27
7,

60
0

31
1,

30
0

C
on

tr
ol

1 
μ

M
30

6,
60

0
24

,4
00

27
7,

10
0

33
6,

20
0

N
A

10
 μ

M
31

9,
80

0
21

,6
90

29
5,

80
0

33
9,

10
0

N
A

10
0 
μ

M
30

6,
10

0
18

,2
70

28
5,

20
0

32
2,

30
0

N
A

A
L

C
A

R
 a

nd
 P

ac
lit

ax
el

0 
μ

M
14

7,
60

0
65

93
14

0,
20

0
15

4,
90

0
C

on
tr

ol

1 
μ

M
15

1,
70

0
10

,0
20

13
7,

70
0

15
9,

40
0

>
.0

5

10
 μ

M
14

2,
50

0
70

56
13

4,
80

0
15

1,
60

0
>

.0
5

10
0 
μ

M
11

9,
00

0
48

74
11

2,
50

0
12

3,
40

0
<

.0
1

SD
—

st
an

da
rd

 d
ev

ia
tio

n;
 M

in
—

m
in

im
um

 v
al

ue
; M

ax
—

m
ax

im
um

 v
al

ue
; N

A
—

no
t a

va
ila

bl
e 

{A
N

O
V

A
 in

di
ca

te
d 

no
 s

ig
ni

fi
ca

nt
 d

if
fe

re
nc

e}
.

Gynecol Oncol. Author manuscript; available in PMC 2012 May 17.


