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Abstract

Histone deacetylase inhibitors (HDACIs) are emerging as a new class of therapeutic agents with
potent antitumor activities in a broad spectrum of human cancers. In this study, the in vitro plasma
stability, permeability, solubility, and lipophilicity (logD) of two mercaptoacetamide-based HDACIs
(coded as W2 and S2) were evaluated and compared to Vorinostat (SAHA). The results demonstrated
that the compounds manifested high solubility in HCI (pH 1.2) but lower in PBS (pH 7.4) than SAHA.
Moreover, mercaptoacetamide-based HDACIs exhibited higher lipophilicity values compared to
SAHA. The permeability of these compounds was evaluated using the Caco-2 cell monolayer as a
model of the intestinal mucosa. The Caco-2 studies revealed that the compounds S2 and W2 are
highly permeable with apparent permeability coefficients (P4pp) in the apical to basolateral direction
of 7.33 x 1078 and 15.0 x 107 cmV/s, respectively. The in vitro stability was determined in human,
mouse, porcine and rat plasma. Data showed that the compound W2 is more stable in human and rat
plasma and the S2 is more stable in all plasma species than SAHA. Taken together, these results
indicate that the mercaptoacetamide-based HDACIs possess favorable solubility, lipophilicity,
permeability and plasma stability features.
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1. Introduction

Epigenetic modifications are increasingly recognized to play significant roles in both normal
cellular physiology and disease processes, particularly in cancer where aberrant gene
expression has long been associated with the pathogenesis of diseases. The histone acetylation
status, one of the major groups mediating epigenetic modifications, is determined by the
opposing actions of histone acetyltransferases (HATSs) and histone deacetylases (HDACS).
HAT inactivation has been linked to oncogenesis and experimental evidence suggests that the
aberrant HDAC activity leads to the transcriptional repression of specific tumor suppressor
genes, thus contributing to tumor formation (Marks et al., 2001; Karagiannis et al., 2006).
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Actions of HDAC inhibitors (HDACISs) often result in cell cycle arrest, differentiation and
apoptosis in numerous transformed cell lines in culture and in vivo (Johnstone, 2002;
McLaughlin and La Thangue, 2004; Minucci and Pelicci, 2006). Therefore, the development
of HDACIs as therapeutic agents for cancer treatment has recently been intensified.

Nevertheless, Vorinostat known as SAHA (suberoylanilide hydroxamic acid) that recently has
been approved by FDA for the treatment of cutaneous T-cell lymphoma (CTCL) is not an ideal
drug due to its low solubility and permeability classification (class 1V), according to the
Biopharmaceutical Classification System (BCS), and short half-life in clinical trials (half-life
of 120 minutes for oral administration versus 40 minutes for intravenous) (Kelly et al., 2005).
Moreover, HDACIs with substantially longer half-lives, such as MS-275 with a half-life of up
to 80 hours, display higher toxicity profiles (Ryan et al., 2005). Additionally, Valproic acid
binds to serum proteins (up to 90% of the absorbed drug) and exhibits low potency (Minucci
et al., 2006).

Growing evidence has also revealed that the hydroxamate group is associated with low oral
bioavailability, poor in vivo stability, and undesirable side effects (Mulder et al., 1983;
Vassiliou et al., 1999; Suzuki et al., 2005). It has also been shown that the hydroxamate type
inhibitor Batimastat promoted liver metastasis in a tumor free mouse model (Kruger et al.,
2001). As such, it has become increasingly important to identify replacement groups that
exhibit strong inhibitory action against HDACSs. Therefore, the design of novel HDACIs with
more desirable properties than the existing ones is required.

The identification and optimization of the properties of a compound in the early stage of the
drug discovery process are of crucial importance. A successful drug-lead candidate must
possess favorable characteristics, including potency and selectivity to the biological target,
minimal toxicity, good stability and physicochemical profile, and desirable absorption,
distribution, metabolism and excretion properties. The evaluation of the drug-like properties
is a useful tool in the selection of a lead compound for further preclinical investigation and the
design of more potent and less toxic compounds.

Previously, we have designed a number of mercaptoacetamide-based HDACIs (Chen et al.,
2005) and tested for their antitumor activities in a human prostate tumor xenograft model. Two
compounds (Figure 1), 6-[(2-mercaptoacetyl)amino-N-8-quinolinyl-hexamide coded as W2,
and N-[5-[(4-Dimethylaminobenzoyl)amino]pentyl]-2-mercaptoacetamide as S2, conferred
significant tumor regression. Therefore, in the present study, we evaluated the properties of
the two mercaptoacetamide-based HDACIs by measuring the level of intestinal absorption,
aqueous and lipid solubility, and in vitro plasma stability and compared them to the
hydroxamate-based HDACI SAHA.

2. Materials and Methods

Materials

Caco-2 cells were obtained from the Tissue Culture Shared Resources of the Lombardi
Comprehensive Cancer Center. Dulbecco’s Modified Eagle Medium (DMEM) containing D-
glucose (4.5 g/l) and L-glutamine, Hanks’ balanced salt solution (HBSS), 0.05% trypsin-
EDTA, phosphate buffered saline (PBS, pH 7.4), penicillin-streptomycin (10000 U/ml- 10000
pg/ml), non-essential amino acids( NEAA), fetal bovine serum were purchased from
Invitrogen (Carlsbad,CA). 1-Octanol (Chromasolv® for HPLC), acetonitrile (LC-MS
Chromsolv® for HPLC), lucifer yellow CH dipotassium salt were obtained from Sigma
Chemical Company (St. Louis, MO). Spin-X® centrifuge tube filters and transwell® inserts
(12-well plates, 12 mm diameter, 1.12 cm? surface area) with a permeable polycarbonate
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membrane (3.0 um pore size) were purchased from Costar (Cambridge, MA). Plasma from
human, mouse, rat, porcine was supplied by Sigma Chemical Company (St. Louis, MO).

2.2. Cell culture

Caco-2 cells were grown in DMEM supplemented with 10% fetal bovine serum, 1% (NEAA),
1% glutamine, 50 U/ml penicillin and 50 pg/ml streptomycin in an atmosphere of 5% CO, and
100% humidity in air. In the present study, Caco-2 cells were used between passages 30-40.
For transport experiments, 5 x 10° cells/insert were seeded on polycarbonate filter inserts and
cultured as previously described by Konsoula and Barile (2005). Briefly, cells were allowed

to grow and differentiate on inserts for 21-28 days. The medium was replenished every second
day. The volumes on the apical (insert) and basolateral (well) compartments were maintained
at 0.5 and 1.5 ml, respectively. The cell monolayer integrity was monitored by measuring the
transepithelial electrical resistance (TEER) with a Millicell-ERS Volt/ohmmeter (Millipore

Corp., Bedford, MA). TEER values grater than 400 Q cm? were used for the transport studies.

2.3. Transport studies

The TEER of the Caco-2 monolayer was measured before and after the transport experiments.
Lucifer yellow (LY) was used as a negative control compound to assess the integrity of the
monolayer. The transport assays were performed in Hanks’ balanced salt solution (HBSS)
buffer (pH 7.4) at 37°C using a shaking water bath. Prior to conducting all experiments, the
monolayer was incubated with HBSS buffer for 15 min. The test compounds were dissolved
in HBSS buffer to a final concentration of 150 nmol/ml. Permeability values were determined
from both apical to basolateral (AP to BL) and basolateral to apical (BL to AP) sides of the
cell monolayer. For absorptive (AP to BL) transport experiments, the test compound (0.5 ml,
in HBSS) was placed in the donor (AP) compartment, and the HBBS buffer (1.5 ml) was added
to the receiver (BL) chamber. For secretive (BL to AP) transport studies, the test compound
(1.5 mlin HBSS buffer) was applied in the donor (BL) chamber, and the HBSS buffer (0.5 ml)
was added to the receiver (AP) side. At appropriate time intervals (0, 15, 30, 45, 60, 90, 120,
180 min), aliquots (200 ul) were removed from each receiver compartment, and the amounts
withdrawn were replaced with equal volumes of HBSS buffer. The dilution was taken into
consideration for the transport calculations. The samples were analyzed by high performance
liquid chromatography (HPLC). The data represent the mean of three independent experiments.

2.4. Apparent permeability coefficient (Papp)

The apparent permeability coefficient values (Papp, cm/sec) were calculated from the following
equation (Artursson, 1991; Meaney and O’Driscoll, 1999):
dc

AxCoxE (1)

Papp=

where dC/dt (nmol/ ml sec) is the rate at which the compound appears in the receiver side-
found from the slope of the concentration vs. time graph, V. is the volume in the receiver
chamber (ml), A is the surface area of the filter membrane (cm?) and C,, is the initial
concentration in the donor chamber (nmol/ml).

2.5. Solubility determination

The solubility of the test compounds in phosphate buffered saline (PBS, pH 7.4) and

hydrochloric acid (HCI, pH 1.2) was determined by the shake flask method (L6benberg et al.,
2000). Excess amounts of the test compounds were placed in screw-capped vials containing 2
ml of PBS or HCI. The suspensions were vortexed for 2 min and kept in a shaking water bath
maintained at 37°C. At appropriate intervals, a portion of the samples (200 pl) was removed
and transferred into the filter inserts of the centrifuge tubes. After centrifugation at 14,000 rpm
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for 10 min, the filtrates were diluted with acetonitrile (1:1, v/v) and then analyzed by HPLC.
The values represent the mean of three independent experiments.

2.6. Octanol-PBS partition coefficient (logD)

The partition coefficient (logD) of the test compounds between Octanol and phosphate buffered
saline (PBS, pH 7.4) was determined at 37°C by the traditional shake flask method (Avdeef et
al., 2002; Leo et al., 1971). Weighed amounts (1 mg) of the test compounds in PBS (1 ml)
were shaken for 1 h with Octanol (1 ml) to reach equilibrium, and the two phases were separated
by centrifugation at 10,000 rpm for 10 min. The concentrations of the test compounds in the
Octanol and the PBS layers were determined by HPLC. The logD was calculated by employing
the following equation:

logD =1log AUC¢ / AUChyffer (2)

where AUC .t /AUCffer refers to the areas under the curve for the Octanol and the PBS layers,
respectively. Determinations were performed in triplicate for each compound.

2.7. In vitro stability in plasma

The in vitro stability of the test compounds was studied in human, mouse, porcine and rat
plasma. The plasma from the different species was diluted to 80% with 0.05 M PBS (pH 7.4)
at 37°C. The reactions were initiated by the addition of the test compounds to 1 ml of preheated
plasma solution to yield a final concentration of 200 uM. The assays were performed in a
shaking water bath at 37°C and conducted in triplicate. Samples (50 pl) were taken at 0, 15,
30, 45, 60, 90 min and added to 200 pl acetonitrile in order to deproteinize the plasma. The
samples were subjected to vortex mixing for 1 min and then centrifugation at 4°C for 15 min
at 14,000 rpm. The clear supernatants were analyzed by HPLC. The values represent the mean
of three independent experiments.

The in vitro plasma half life (t1/2) was calculated using the expression t;,,=0.693/b, where b
is the slope found in the linear fit of the natural logarithm of the fraction remaining of the parent
compound vs. incubation time.

2.8. HPLC analysis

The samples were analyzed by HPLC. LC was performed using a Shimadzu LC-20AD HPLC
system consisting of a UV/VIS detector (SDP-20AV), degasser (DGU-20A), and an
autosampler (SIL-HT ). LC was carried out on an analytical column (Phenomenex Luna C18
(2); 3.0 um, 100 by 4.6 mm). The mobile phase consisted of acetonitrile-water with 0.1% acetic
acid (40:60, v/v) (for the compound S2 and SAHA) or acetonitrile-water with 0.1% acetic acid
(50:50, v/v) (for the compound W2). The compound W2 was detected at 330nm while the
compound S2 and SAHA were detected at 260nm. The injection volume was 20 pl and the
flow rate was 1 ml/min. Standard curves were constructing by plotting the peak areas vs. diluted
concentrations (in a range of 0.01-1000 pg/ml) of stock solutions of the compounds.

2.9. Statistical analysis

All experiments were performed at least in triplicate. Results are presented as mean values +
S.E.M. Statistical significance was performed using the Student’s two-tailed paired t-test and
determined at the 95% confidence limit.
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3. Results

3.1. Solubility studies at pH 1.2 and 7.4

Drug solubility is one of the core factors, which affect the movement of a drug from the site
of administration into the bloodstream. It is widely acknowledged that insufficient drug
solubility can lead to poor oral absorption (Zhao et al., 2002). In the present study, the solubility
of the mercaptoacetamide-based HDACIs and SAHA was conducted at 37°C in HCI (pH 1.2)
and PBS (pH 7.4). Figure 2 illustrates the results from the solubility studies over a period of
24 h. It has been shown that orally administered drugs are well absorbed if they have aminimum
solubility of 10 pg/ml and logP>2 (Wakita et al., 1986). The experimental data revealed that
the tested HDACIs demonstrated good solubility (>10 pg/ml) under conditions simulating the
acidic environment of the stomach (pH 1.2) and the neutral environment of the small intestine
(pH 7.4). Moreover, the two compounds showed statistically higher solubility profiles in HCI
(pH 1.2) and lower solubility in PBS (pH 7.4) compared to SAHA (paired Student’s t-test,
p<0.05). This observation was probably related to the fact that the hydroxamic acid of SAHA
was unstable under the acidic conditions and overtime underwent acid hydrolysis to form the
carboxylic acid.

3.2. Calculation of Octanol-PBS (logD) partition coefficient

The Octanol-PBS partition coefficient (logD) values are listed in Table 2. The compounds W2
and S2 exhibited higher lipophilicity values than SAHA with logD of 2.64, 2.19 and 1.46,
respectively. The data suggests that there is a correlation between chemical structure and
lipophilicity. Notably, both mercaptoacetamide-based HDACIs predominately distributed into
the non-aqueous environment (Octanol phase) and, therefore, they can be expected to penetrate
the biological membranes at high potency.

3.3. Transport experiments across Caco-2 monolayer

The human colonic adenocarcinoma Caco-2 cell culture is the most widely employed in
vitro model that mimics the absorptive properties of the intestinal epithelium (Knipp et al.,
1997; Yamashita et al., 2000). The Caco-2 cells spontaneously differentiate in culture into
polarized cell monolayers and develop morphological features such as tight junctions,
microvilli, and brush border enzymes found in enterocytes (Delie and Rubas, 1997). Therefore,
the transport of compounds was measured to evaluate their intestinal permeation. Experiments
were conducted at 37°C, and measurements were performed over a 3 h incubation period.
Figure 3 summarizes the kinetics of the compound uptakes by Caco-2 cells. The results indicate
that the transport of the HDACIs across Caco-2 brush-border membranes took place in both
apical to basolateral (AP to BL) and basolateral to apical (BL to AP) directions. In every
instance (Figure 3, upper panel), the BL to AP flux was greater than in the other direction
(statistically significant, p<0.05 based on paired Student’s t-test), indicating the involvement
of an efflux pump which removed the compounds from inside the cell membranes. Moreover,
the data demonstrate that the compounds and SAHA showed linear transport across the Caco-2
cell line over a 3 h period. However, as shown in Figure 3 (lower panel), both apical and
basolateral transport of the compound W2 was significantly higher than the compound S2 and
SAHA (p<0.05, paired Student’s t- test).

Table 2 summarizes the apparent permeability coefficients (Papp) values for the permeation of
the compounds across Caco-2 cell monolayers in the AP to BL and BL to AP directions. The
AP to BL Papp has been widely used as a potential predictor of oral absorption. As can be seen,
the descending order of the absorption was W2>S2>SAHA within 3 h incubation period.
Significant differences in P,pp, values for basal to apical and apical to basal were detectable for
compounds W2 (BL to AP, 24.7+0.12; AP to BL 15.0£0.2; p<0.05), S2 (BL to AP, 10.0£0.4;
AP to BL 7.33+0.3; p<0.05), and SAHA (BL to AP, 6.33£0.3; AP to BL 3.00£0.2; p<0.05).
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The Pgpp ratio values (Papp BL to AP/ Py AP to BL) of the compounds W2, S2 and SAHA
were 1.64, 1.36 and 2.11, respectively. Thus, the efflux ratios correlate well with the known
expression of P-glycoprotein on the apical side of the Caco-2 cell line (Hunter et al., 1993).

3.4. In vitro plasma stability studies

The stability profiles of the compounds and SAHA in human, mouse, porcine and rat plasma
are presented in Figure 4. Statistical analysis revealed that there is a significant difference in
the concentration of the compound S2 in the plasma of mouse vs. porcine and mouse vs. human
(paired Student’s t-test, p<0.05). The plasma concentration-time data of the compound W2 in
human vs. mouse, human vs. rat and porcine vs. rat was significant different from each other
(paired Student’s t-test, p<0.05). As comparison, the corresponding plasma concentration-time
profile of SAHA was investigated. Significant differences in SAHA concentrations were
revealed in mouse vs. rat plasma and mouse vs. porcine plasma (paired Student’s t-test, p<0.05).

Comparison between the in vitro half-lives (t1/,) of the compounds and SAHA in different
plasma species is presented in Table 3. The compound S2 displayed far longer stability in all
plasma species as compared to SAHA. For the compound W2, the in vitro half-lives in human
and rat plasma were found to be 79 and 92 min which were longer than SAHA (75 and 86 min,
respectively).

4. Discussion

Characterization of the chemical and biochemical properties of a compound in the early stage
of the drug discovery process is important. The determination of the physicochemical
properties as well as estimation of absorption, distribution, metabolism are important in the
lead compound nomination. Such information can help to design more active compounds and
thereby cut down substantially on time and costs between discovery and clinical trials.

In this study, we elucidated the physicochemical attributes of novel mercaptoacetamide-based
HDACIs. Since aqueous and lipid solubility demonstrate a reverse relationship, a balance
between these aspects is required for optimal absorption. Camenisch et al., (1998) were able
to demonstrate that the permeability of a molecule increases directly with its lipophilicity until
it reaches a plateau at logP>2. Hydrophobic compounds (logP>4) tend to have low aqueous
solubility and distribute at a slower rate from the lipid membranes to the extracellular fluid
(Artursson et al., 2001). The experimental data demonstrated that these mercaptoacetamide-
based HDACIs have higher solubility in acidic (HCI, pH 1.2) but lower solubility in neutral
environment (PBS, pH 7.4) as compared to SAHA. This observation can be explained by the
fact that the hydroxamic acid of SAHA was unstable under the acidic conditions and overtime
hydrolyzed to form the carboxylic acid. Furthermore, the data revealed that the
mercaptoacetamide-based HDACIs display higher lipophilicity values as compared to SAHA.
Therefore, these findings indicate that there is a relationship between chemical structure and
lipophilicity. Indeed, both mercaptoacetamides showed a tendency of being predominately
distributed into the Octanol layer, behaving as essentially non-polar compounds.

The biopharmaceutics classification system (BCS) outlines the parameters for predicting
bioavailability of drugs based on their aqueous solubility and intestinal permeability (Amidon
et al., 1995; Kasim et al., 2004). The BCS Guidance has classified drugs into the following
four groups: Class 1: high solubility-high pemeability; Class 2: low solubiity-high
permeability; Class 3: high solubility-low permeability; Class 4: low solubility-low
permeability. Using the human intestinal Caco-2 cell line, the three model compounds and
SAHA were classified for their permeability. According to the experimental data described in
this study, the compounds S2 and W2 cross the transepithelial layer very quickly at 37°C with
permeability coefficients Pap, (AP to BL) of 7.33t0 15.0 x 107 cm/s, respectively. Artursson
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et al. (1991, 2001), has established the correlation between the transport by Caco-2 cells and
the fraction absorbed in vivo. Compounds completely absorbed in humans were found to have
permeability coefficients (Papp AP to BL > 1 x 1078 cm/s), whereas incompletely absorbed
drugs had low permeability coefficients (Papp AP to BL <1 x 1077 cm/s ) in Caco-2 cells.
Based upon comparison to SAHA (Pap, AP to BL = 3 x 1076 cm/s), the compounds W2 and
S2 bearing the mercaptoacetamide end moiety are expected to be readily absorbed in vivo.

The screening of compounds stability in plasma provides useful information about possible
liabilities of drug candidates. Unstable compounds tend to exhibit rapid clearance, short half-
lives and consequently poor in vivo activity (Di et al., 2005). Compounds with certain
functional groups including amides, esters, lactams, sulfonamides, have a tendency to undergo
hydrolysis by plasma enzymes. It has been shown that there are significant species variations
regarding the elimination kinetics of several drugs (Shukla et al., 2007). Szotakova et al.,
(2004) have demonstrated marked differences in the in vitro activities of biotransformation
enzymes among animal species. Plasma from human, mouse, porcine and rat was used in these
studies in order to evaluate the in vitro stability of the HDACIs. Our findings reveal that
compound S2 exhibited longer half-lives in all plasma species as compared to SAHA (Table
3). The compound W2 was more stable in human and rat plasma (79 and 92 min, respectively)
than SAHA (75 and 86 min, respectively).

Several reports have correlated the hydroxamate group with poor solubility, unfavorable
pharmacokinetics including glucuronidation, sulfation, enzymatic hydrolysis and therefore
short in vivo half life (Mulder et al., 1983; Vassiliou et al., 1999; Pikul et al., 2001; Suzuki et
al., 2005). The results of our study suggest that the hydroxamic acid end moiety of SAHA
might be associated with moderate physicochemical properties and overall pharmacokinetic
behavior compared to mercaptoacetamides. The thiol functionality has been shown to be a
good replacement for hydroxamic acid, since zinc ion is highly thiophilic and thiol derivatives
have been documented to inhibit zinc dependent enzymes including matrix metalloproteinases
and angiotensin converting enzyme (Jung et al., 1999; Michaelides et al., 2001; Pikul et al.,
2001; Remiszewski et al., 2002 Suzuki et al., 2004). Also it has been demonstrated that the
disulfide bond in the depsipeptide, FK228, was reduced within the cells, releasing the zinc
binding thiol moiety and resulting in HDAC inhibition (Furumai et al., 2002). Anandan et al.,
(2005) have shown that substituting the hydroxamate moiety with the mercaptoamide
functionality inhibited HDAC activity at low micromolar concentration levels. Therefore, it
may be possible that thiols inhibit HDAC activity by forming a covalent disulfide bond with
the cysteine residues on these enzymes is a mechanism of action of these compounds associated
with their physicochemical properties and pharmacokinetic behavior.

In summary, we have demonstrated that the mercaptoacetamide-based HDACIs possess
favorable solubility, lipophilicity, permeability and plasma stability features as compared to
recently FDA approved drug Vorinostat (SAHA). Based on these findings, we assume that
these compounds could sufficiently be absorbed by the intestinal tract. However, further studies
are needed in order to determine the pharmacokinetic disposition of these compounds.
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Figure 1.
Chemical Structures of Compounds. 2 taken from Chen et al., 2005.

Int J Pharm. Author manuscript; available in PMC 2009 September 1.



1duasnuely Joyiny Vd-HIN 1duosnuey JoyIny vd-HIN

1duasnuely Joyiny vd-HIN

Konsoula and Jung

Solubility (pg/ml)

Page 11

(B) Solubility in HCI pH 1.2 at 37°C
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Figure 2.

Solubility profiles of the mercaptoacetamide-based HDACIs and SAHA over a period of 24 h
in (A) PBS pH 7.4 at 37°C and (B) HCI pH 1.2 at 37°C. Both compounds demonstrated higher
solubility in HCI (pH 1.2) and lower in PBS (pH 7.4) compared to SAHA (paired Student’s t
-test, <0.05).
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Figure 3.

Time dependent transport of the compounds and SAHA across Caco-2 cells grown on inserts.
Transport is expressed as nmol/ml. Data points represent both basolateral to apical (BL to AP)
and apical to basolateral (AP to BL) transport. BL to AP transport of W2 (closed circles), S2
(closed squares) and SAHA (closed triangles) is illustrated. AP to BL transport of W2 (open
circles), S2 (open squares) and SAHA (open triangles) is displayed. The data points represent
the mean values £ S.E.M. of three independent experiments. Statistical analysis was carried
out by the paired Student’s t-test (p<0.05). Upper panel, *, BL to AP transport of the compounds
and SAHA is significantly higher than AP to BL; p<0.05. Lower panel, ¥, the transport of W2
is significant different from SAHA at a level of p<0.05.
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Figure 4.

Stability profiles of the compounds and SAHA obtained in human, mouse, porcine and rat
plasma. The values represent the mean + S.E.M. of three independent experiments. Statistical
analysis was performed by using the paired Student’s t-test at p<0.05 level of significance.
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Table 1

The Octanol-PBS partition coefficient (logD) alues of the compounds and SAHA (+ S.E.M.) at 37°C.

Compounds

w2
S2
SAHA

Mw

323.45
331.43
264.15

Page 14

LogD

2.64+0.1
2.19+0.1
1.46+0.2

MW: molecular weight in Dalton. logD calculated Octanol/PBS partition coefficient.

Int J Pharm. Author manuscript; available in PMC 2009 September 1.



1duasnue Joyiny vd-HIN 1duasnue Joyiny vd-HIN

1duosnue Joyiny vd-HIN

Konsoula and Jung Page 15

Table 2
The apparent permeability coefficient (Papp, cm/sec) values of the compounds and SAHA across Caco-2 cell

monolayers in both apical to basolateral and basolateral to apical directions.

Compounds Ppp (C/sec) x (10792 Papp(BL to Ap) /P, (AP to
BL)
AP to BL BL to AP
W2 15.0+0.4° 24.7+0.12D.¢ 1.64
S2 7.33+0.3 10.0+0.40 1.36
SAHA 3.00£0.2 6.33+0.3P 2.11

aEach value represents the mean + S.E.M. of triplicate independent determinations. AP:apical; BL: basolateral.
bSignificant difference between BL to AP and AP to BL transport of the compounds and SAHA (p<0.05).

CSignifican’( difference between transport of compound W2 and SAHA in a particular direction (p<0.05).
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Table 3

The in vitro half-lives (t1/)2 of the compounds and SAHA in human, mouse, porcine and rat plasma.

Page 16

In vitro half-lives (min)

Compounds Human Mouse Porcine Rat
S2 77 173 89 99
W2 79 58 69 92
SAHA 75 115 87 86

a - . —
Each value represents the mean + S.E.M. of triplicate independent determinations.
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