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ABSTRACT The epothilones are naturally occurring, cy-
totoxic macrolides that function through a paclitaxel (Taxol)-
like mechanism. Although structurally dissimilar, both
classes of molecules lead to the arrest of cell division and
eventual cell death by stabilizing cellular microtubule assem-
blies. The epothilones differ in their ability to retain activity
against multidrug-resistant (MDR) cell lines and tumors
where paclitaxel fails. In the current account, we focus on the
relationship between epothilone and paclitaxel in the context
of tumors with multiple drug resistance. The epothilone
analogue Z-12,13-desoxyepothilone B (dEpoB) is >35,000-fold
more potent than paclitaxel in inhibiting cell growth in the
MDR DC-3F/ADX cell line. Various formulations, routes, and
schedules of i.v. administration of dEpoB have been tested in
nude mice. Slow infusion with a Cremophor-ethanol vehicle
proved to be the most beneficial in increasing efficacy and
decreasing toxicity. Although dEpoB performed similarly to
paclitaxel in sensitive tumors xenografts (MX-1 human mam-
mary and HT-29 colon tumor), its effects were clearly superior
against MDR tumors. When dEpoB was administered to nude
mice bearing our MDR human lymphoblastic T cell leukemia
(CCRF-CEM/paclitaxel), dEpoB demonstrated a full curative
effect. For human mammary adenocarcinoma MCF-7/Adr
cells refractory to paclitaxel, dEpoB reduced the established
tumors, markedly suppressed tumor growth, and surpassed
other commonly used chemotherapy drugs such as adriamy-
cin, vinblastine, and etoposide in beneficial effects.

Paclitaxel (Taxol**), Fig. 1, is currently used as the front-line
therapeutic agent in a variety of solid forms of cancer including
ovarian, breast, colon, lung, and liver neoplasms (1). Acquired
resistance to paclitaxel and other commonly used cancer
chemotherapy agents may be mediated by a number of mech-
anisms, including overexpression of the energy-dependent
drug-transport protein P-glycoprotein (ref. 2, and references
therein). Broad-spectrum resistance to structurally and mech-
anistically diverse anticancer agents constitutes the multidrug-
resistance (MDR) phenotype. A search for paclitaxel ana-
logues with improved performance in vitro and in vivo has met
with limited success (3, 4), although certain MDR reversal
agents appear promising when coadministered with the anti-
cancer agent (5).

Although the 16-membered ring structure of the epothilones
bears little structural resemblance to paclitaxel, the two agents
share a common cellular mechanism of action (6-8). Both the
epothilones and paclitaxel exert their biological effects by
stabilizing microtubule assemblies, thus leading to the arrest of
cell division and eventual cell death. By far the most intriguing
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property of the epothilones at the in vitro level is their lack of
cross resistance to MDR cell lines when compared with major
antitumor agents, including paclitaxel, vinblastine, adriamycin,
camptothecin, and etoposide, all of which are currently used in
clinical settings (6-9). The epothilones are also more water-
soluble (6, 10-12) and more readily available through chemical
synthesis (6, 13-20) than is paclitaxel. The solubility advantage
could allow for less cumbersome administration and increased
bioavailability of the chemotherapy agent than paclitaxel. The
synthetic advantage would be useful in generating epothilone
congeners more advantageous than the natural product.

We recently reported that Z-12,13-desoxyepothilone (dE-
poB; Fig. 1), a synthetic intermediate en route to epothilone
B,Tf demonstrated promising activity both in vitro and in
murine models harboring tumor xenografts (6, 21). In the
previous report, we also showed that dEpoB was >35,000-fold
more potent than paclitaxel in inhibiting cell growth of DC-
3F/ADX in vitro. During the earlier in vivo pharmacologic
evaluations of the epothilones, both dEpoB and paclitaxel
were administered with dimethyl sulfoxide (DMSO) as a
solvent by using i.p. injection (6, 22). However, i.v. adminis-
tration is more appropriate for paclitaxel than for dEpoB,
resulting in higher efficacy and lower toxicity. Because the
primary focus of this research was to compare dEpoB and
paclitaxel, we adjusted the administration of dEpoB to corre-
spond to conditions optimal for paclitaxel.

For this report, we used i.v. injection and adopted Cremo-
phor/ethanol (1:1) as a solvent for drug administration, con-
ditions of administration that correspond closely to those optimal
for paclitaxel. The use of Cremophor/EtOH solvent for pro-
longed and/or repeated i.v. infusion of dEpoB led to markedly
improved therapeutic effects against MDR, refractory tumors,
and non-MDR human tumor xenografts in which full curative
effects have been achieved for MX-1 and CCRF/CEM.

METHODS

Chemicals. dEpoB (NSC-703147) used in this study was
obtained in our laboratory through a modified, practical total
synthesis as described (20). For in vivo studies, dEpoB was
dissolved in Cremophor/EtOH (1:1) vehicle unless otherwise
indicated. Cremophor EL was purchased from Sigma. Pacli-
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paclitaxel desoxyepothilone B

Fic. 1. Structural representations of paxlitaxel (Taxol) and dEpoB.

taxel in Cremophor/EtOH formulation was obtained from
Bristol-Myers Squibb. Vinblastine sulfate (VBL, Velban; Eli
Lilly), etoposide (VP-16, Vepisid; Bristol-Myers Squibb), and
adriamycin (DX or Adr, Doxorubicin-HCl; Astra Pharmaceu-
tical, Worcester, MA) were used in the manufacturer’s for-
mulation and diluted with saline or DMSO as needed.

Animals. Athymic nude mice bearing the nu/nu gene were
used for all human tumor xenografts. Outbred, Swiss-
background mice were obtained from Taconic Farms. Male
mice 6-10 weeks old weighing 20-26 g were used for most
experiments. For i.v. injection or i.v. infusion, the drug was
administered via the tail vein. Each individual mouse was
confined in a restrainer for a 30- to 120-min drug-
administration period, whereas for 6- to 24-hr drug adminis-
tration by i.v. infusion, the mouse was free to move about in a
cage with the needle secured by tape. Tumor volume was
assessed by measuring length X width X height (or width)
using a caliper. The Harvard PHD2000 syringe pump (Har-
vard Apparatus) with multitrack was used for i.v. infusion.
Typically, the infusion volume for dEpoB in Cremophor/
EtOH (1:1) was 100 ul + 2.5 ml of saline for a 2- or 6-hr
infusion and 100 ul + 4 ml of saline for a 24-hr infusion. All
animal studies were conducted in accordance with the guide-
lines of the National Institutes of Health “Guide for the Care
and Use of Animals” and protocol reviewed by the Memorial
Sloan-Kettering Cancer Center’s Institutional Animal Care
and Use Committee. In keeping with the policy of this
committee for the humane treatment of tumor-bearing ani-
mals, mice were euthanized when tumors reached =10% of
their total body weight.

Tumor and Cell Lines. The MX-1 human breast carcinoma
xenograft used in this study has been used for many years in
the National Cancer Institute screening panel of experimental
tumors and thus is well characterized (23). The CCRF-CEM
human T cell acute lymphoblastic leukemia cell line and its
vinblastine-resistant subline (CCRF-CEM/VBL) were ob-
tained from W. T. Beck (University of Illinois, Chicago, IL).
CCRF-CEM/paclitaxel cell line was developed in this labora-
tory (T.-C.C.) using continuous exposure of CCRF-CEM cells
with increasing and sublethal (ICsyp =~ ICqp) concentrations of
paclitaxel for 10 months. The fresh medium with paclitaxel was
replenished every 7-12 days. The CCRF-CEM/paclitaxel cell
line exhibited 57-fold resistance to paclitaxel (ICsy = 0.12 uM)
when compared with original CCRF-CEM cells at the begin-
ning of the experiment (ICsp = 0.0021 uM; see Table 1).
Human mammary adenocarcinoma MCF-7 cells and their
doxorubicin-resistant subline (MCF-7/Adr) and murine lym-
phoid leukemic cells (P388 and P388/Adr) were obtained from
the cell bank of the Pharmacology Core Laboratory of the
Sloan-Kettering Institute for Cancer Research. P388/Adr cells
were selected in P388 ascites tumor-bearing B6D2 F; mice by
repeated challenge with sublethal doses of DX. To maintain
the drug-resistant phenotypes, the resistant cell lines were
cultured once every month in the presence of the selecting
agent (DX, VBL, or paclitaxel) at approximately their ICsg
concentrations. The cells then were resuspended in fresh
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Table 1. Relative potency of dEpoB and paclitaxel in inhibiting
cell growth in vitro

Tumor cells dEpoB Paclitaxel
1Csop, uM
Human tumors
MX-1 0.088 0.177
MCEF-7 0.0029 0.0033
MCF-7/Adr 0.0071 0.150
(2.4x) (46x)
CCRF-CEM 0.0095 0.0021
CCRF-CEM/paclitaxel 0.0162 0.120
(1.7x) (57x)
SK-OV-3 0.0069 0.0024
A-549 0.0035 0.0012
PC-3 0.0128 0.0464
HT-29 0.0081 0.0018
Murine tumors
P388 0.0068 0.0029
P388/Adr 0.0042 0.326
(0.62x) (111x)

Cell growth inhibition in vitro was measured by SRB assay (24) for
MX-1, MCF-7, MCF-7/Adr, SK-OV-3, A-549, PC-3, and HT-29 cells
after a 72-hr incubation, whereas for CCRF-CEM, CCRF-CEM/
paclitaxel, P388, and P388/Adr cells, XTT tetrazonium assay (25) was
used. The ICsg values were determined for six to seven concentrations
of each drug using a computer program (26, 27). The numbers in
parenthesis are folds of resistance based on the ICsy ratio when
compared with the corresponding parent cell lines. The data for
MCF-7, CCRF-CEM, and P388 and their sublines are in ref. 20.

media for a minimum of 4 days before each assay or trans-
plantation. The following human cancer cells were obtained
from American Type Culture Collection: mammary carci-
noma, MX-1; ovarian adenocarcinoma, SK-OV-3; lung carci-
noma, A549; colon adenocarcinoma, HT-29; and prostate
adenocarcinoma, PC-3.

Cytoxicity Assays. The cells were cultured at an initial
density of 5 X 10* cells per ml. They were maintained in a 5%
COy-humidified atmosphere at 37°C in RPMI medium 1640
(GIBCO/BRL) containing penicillin (100 units/ml), strepto-
mycin (100 pg/ml) (GIBCO/BRL), and 10% heat-inactivated
fetal bovine serum. For solid tumor cells growing in a mono-
layer (such as MX-1 or MCF-7/Adr), cytotoxicity of the drug
was determined in 96-well microtiter plates by using the
sulforhadamine B method as described by Skehan ez al. (24) for
measuring the cellular protein content. For cells that were
grown in suspension (such as CCRF-CEM or P388 and their
sublines), cytotoxicity was measured by using the 2,3-bis(2-
methoxy-4-nitro-5-sulfophenyl)-5-carboxanilide)-2H terazo-
dium hydroxide (XTT)-microculture tetrazonium method (25)
in duplicate in 96-well microtiter plates. For both methods, the
absorbance of each well was measured with a microplate
reader (EL-340, Bio-Tek, Burlington, VT). Each run entailed
six to seven concentrations of the tested drugs. Dose-effect
relationship data were analyzed with the median-effect plot
(26) by using a previously described computer program (27).

RESULTS

Relative Potency of Cell Growth Inhibition in Vitro. The
human tumor cells used in this report for the xenograft studies
of dEpoB and paclitaxel in vivo also were compared for the
relative susceptibility to these drugs for cell growth inhibition
in vitro (Table 1). For the parent tumor cell lines such as MX-1,
MCF-7, and CCRF-CEM, both dEpoB and paclitaxel showed
similar potency. With drug-resistant cell lines MCF-7/Adr and
CCRF-CEM/paclitaxel, paclitaxel showed 46-fold and 57-fold
resistance, respectively, when compared with the correspond-
ing parent lines. By contrast, dEpoB showed only 2.4-fold and
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1.7-fold resistance against the same drug-resistant cell lines,
respectively. Extended in vitro studies for susceptibility of other
tumor cells indicated that human ovarian SK-OV-3, lung
A-549, and colon HT-29 tumor cells were similarly sensitive to
paclitaxel and dEpoB, with paclitaxel being 3- to 4.5-fold more
potent than dEpoB (Table 1). In contrast, human prostate
PC-3 adenocarcinoma cells have higher ICs, values for both
dEpoB and paclitaxel, with dEpoB being 3.6-fold more potent
than paclitaxel. Murine P388 lymphoid leukemic cells selected
in vivo for DX resistance were found to be 4-fold more resistant
to doxorubicin and 111-fold resistant to paclitaxel, but dEpoB
showed no cross resistance (Table 1).

Optimal Mode of Treatment. Table 2 shows the effects of
different doses, formulations, routes, and schedules of drug
administration on toxicity and therapeutic effect of dEpoB
against MX-1 tumor in nude mice. In general, i.p. adminis-
tration of dEpoB with DMSO showed good therapeutic effect
and only moderate toxicity. At 35 mg/kg every other day
(Q2D) X 5 i.p., dEpoB markedly reduced tumor size and 3 of
10 mice were cured. Shifting from DMSO to Cremophor/
EtOH (1:1), Q2D X 5 iv. injection at 15 or 20 mg/kg, i.p.
injection at 20 mg/kg, i.v. 2-hr infusion at 30 mg/kg still was
lethal (Table 2).

Interestingly, 30 mg/kg Q2D X 6 doses with drug admin-
istration by i.v. infusion over a 6-hr period achieved total cure
in five of five mice with no deaths. The same dosage given daily
for 4 consecutive days proved lethal. dEpoB administration at
30 mg/kg Q2D X 4 doses but by i.v. infusion over a 24-hr
period showed good therapeutic effect but appreciable toxic-
ity. At 60 mg/kg, Q4D X 2 doses, administration of dEpoB
over a 24 hr period by i.v. infusion led to both cure and
lethality. Thus, dEpoB in Cremophor/EtOH (1:1) 30 mg/kg
and Q2D X 6 doses with-6 hr i.v. infusion appeared to be the
optimal mode of treatment.

Therapeutic Efficacy Against Human Tumor Xenografts in
Nude Mice. Although dEpoB performed similarly to paclitaxel
against MX-1 tumor xenografts when administered i.p. in
DMSO solvent (22), marked toxicity and rather poor thera-
peutic effects were observed when dEpoB was administered
i.p. in Cremophor/EtOH (1:1). Likewise, far superior thera-
peutic effects were observed with i.p. administration of dEpoB
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in DMSO than i.p. administration of paclitaxel in Cremophor/
EtOH formulation (21). In light of these discoveries, we felt it
was important to focus on conditions that are optimal for
paclitaxel. When i.v. injection was used with either DMSO or
Cremophor/EtOH as a solvent, paclitaxel toxicity was mark-
edly reduced and showed good therapeutic effects. Whereas
dEpoB showed considerable toxicity in i.v. bolus injection
(Table 2), both dEpoB and paclitaxel (6-hr i.v. infusion,
Q2D X 5 doses, Cremophor/EtOH solvent, at tolerable doses
for each) showed marked therapeutic effects and achieved full
cure for the non-MDR MX-1 tumor xenograft (Fig. 2). Like-
wise, identical administration of dEpoB and paclitaxel against
human colon HT-29 xenograft in athymic nude mice signifi-
cantly diminished the established tumor.

For MDR-mammary MCF-7/Adr xenografts, the therapeu-
tic effect of dEpoB was far superior to paclitaxel (89% versus
27% average tumor-size reduction, respectively), although
Q2D X 5 doses, i.v infusion over a 6-hr period did not achieve
a full cure with either paclitaxel or dEpoB (Fig. 3). For
comparison, DX, VBL, and VP-16 were injected i.v. Q2D X §
to nude mice bearing the refractory MCF-7/Adr xenograft by
using the manufacturers’ formulations. In these experiments,
DX demonstrated a lack of therapeutic effect even at the
near-lethal dose, and both VBL and VP-16 showed little
therapeutic effect (Fig. 3). For the cross-resistant CCRF-
CEM/paclitaxel human T cell leukemic cells that were 57-fold
resistant to paclitaxel, dEpoB achieved a full cure against the
nude mice xenografts with dEpoB (Q2D X 5 doses, 6-hr i.v.
infusion), whereas paclitaxel given under exactly the same
conditions showed no significant therapeutic effects (Fig. 4).

Structure-Activity Relationships. Previous research from
our laboratory (6, 14, 18), and others (ref. 28, and references
therein), has allowed for division of the epothilones into zones
with respect to their degrees of tolerance for structural mod-
ification. Previous investigations determined that modification
of the functionality extending from C-12 was tolerated well.
Table 3 depicts the relative effects of modifying functionality
at C-12 as it relates to both the sensitive (CCRF-CEM) and
resistant (CCRF-CEM/VBL) cell lines.

In this account, we demonstrate further that the functional
groups present on C-12 have a profound consequence on the

Table 2. Comparison of therapeutic effect and toxicity of dEpoB with different doses, solvents, schedules, and routes of administration in

nude mice bearing MX-1 xenografts

Dose, Average tumor Tumor free

mg/kg Schedule Solvent* Route size (T/C)T mice/total mice Toxicity death/total mice
15 Q2D X 5 DMSO i.p. injection 0.41 0/5 0/5

20 Q2D x 8 DMSO i.p. injection 0.33% 0/5 0/5

25 Q2D X 5 DMSO i.p. injection 0.04 0/6 0/6

35 Q2D X 5 DMSO i.p. injection 0.02 3/10 (6, 8, 10)1 0/10

15 Q2D X 5 C/EtOH i.v. 30-min infusion ND ND 4/6 (15, 15, 15, 171

20 Q2D X 2 C/EtOH i.v. 1-min injection ND ND 1/1 (4)

20 Q2D X 5 C/EtOH i.v. 30-min infusion ND ND 6/6 (10, 10, 11, 11, 11, 11)
20 Q2D x 1 C/EtOH i.p. injection ND ND 1/1 (3)

30 Q2D X 5 C/EtOH i.v. 2-hr infusion ND ND 2/3 (10, 10)

30 Q2D X 6 C/EtOH i.v. 6-hr infusion 5/5 (8,12, 12, 12, 12) 0/5

30 Q1D x 4 C/EtOH i.v. 6-hr infusion ND ND 1/1 (6)

30 Q2D x 4 C/EtOH  iv. 24-hr infusion 0, ND 1/2 (10) 1/2 (12)

60 Q4D X 2 C/EtOH i.v. 24-hr infusion 0, ND 1/2 (12) 1/2 (16)

50 Q2D X 5 PEG$ oral 0.68 0/1 0/1

ND, not determined (mice died). MX-1, human mammary carcinoma, 50 mg per mouse implanted s.c. into mice on day 0. Treatments started

on day 10. Q2D, every other day.

*DMSO: Dimethylsulfoxide 40 ul per mouse; C/EtOH: Cremophor/EtOH (1:1), 100 wl for i.p. injection; 100 ul + saline 0.2 ml for 1-min i.v. or

30-min injection; 100 ul + saline (3-5 ml) for 2-24 hr i.v. infusions.

T Average tumor size of treated group/average tumor size of the control group at 2 days after the last dose.
#B-16 melanoma tumor xenograph for this group; all other groups were for MX-1 xenografts.

§Polyethylene glycol-400/ethanol (10:1).

The numbers in parenthesis refer to the number of days that mice, after the beginning of treatment, were tumor-free or the number of days before

death due to toxicity after the beginning of treatment.
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F1G. 2. Therapeutic effect of dEpoB and paclitaxel in nude mice
bearing MX-1 xenografts after Q2D X 5 6-hr iv. infusion. Human
mammary carcinoma (MX-1) tissue (40 mg) was implanted s.c. into
nude mice on day 0. L.v. infusions were given on days 8, 10, 12, 14, and
16. ¢, control with vehicle only; O, Taxol 15 mg/kg; A, Taxol 24 mg/kg,
and X, dEpoB 30 mg/kg. The average tumor volumes of the control
group on days 14, 16, and 18 were 170 = 10, 246 = 29, and 345 * 42
mm3 (mean * SEM; n = 5), respectively. The vehicle for 6-hr, iv.
infusion was 100 ul of Cremophor/EtOH (1:1) + 3.5 ml of saline
solution.

susceptibility of the compound to succumb to multidrug
resistance (Table 3). Thus, the more polar alcohol function-
ality provided analogues (compounds 4-6) that were MDR
substrates and were presumably exported from the cell more
efficiently by the drug-efflux transport P-glycoprotein. Inter-
estingly, the length of the alkyl chain in the alcohol series
significantly affects the multidrug-resistance susceptibility. By
contrast, the analogues that are in the aldehyde oxidation state
but protected as the ethylene glycol acetal (compounds 2 and

3000
I

2500 4 —o—Contro!

——VBL 0.8mg/kg
—&— Taxol 24mg/kg
2000 A —x—dEpoB 30mg/kg
—+— DX 3mg/kg

—0—VP-16 30mg/kg

—_—

1500

Tumor size(mm3

1000

500 +

Days after implantation

F1G. 3. Therapeutic effect of dEpoB and paclitaxel in nude mice
bearing MCF-7/Adr xenografts following Q2D X 5 i.v. treatment.
DX-resistant human mammary adenocarcinoma (MCF-7/Adr) tissue
(50 mg) was implanted s.c. into nude mice on day 0. Six-hour i.v.
infusions for control, dEpoB, and paclitaxel and i.v. injections for VBL,
DX, and VP-16 were given on days 8, 10, 12, 14, and 16. ¢, control
with vehicle only; 0O, VBL 0.8 mg/kg; A, Taxol 24 mg/kg; +, DX 3
mg/kg; O, VP-16 30 mg/kg; and X, dEpoB 30 mg/kg. The average
tumor volumes of the control group on days 14, 16, and 18 were 1,281 +
145, 1,767 = 161 and 2,381 = 203 mm? (mean = SEM; n = 5),
respectively. The vehicle for 6-hr i.v. infusion was 100 ul of Cremo-
phor/EtOH (1:1) + 3.5 ml of saline solution. The vertical bars are the
SEM for the control, dEpoB, and Taxol.
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Fi1G. 4. Therapeutic effect of dEpoB and Taxol in nude mice
bearing CCRF-CEM/paclitaxel xenografts after Q2D X 5 6-hr iv.
infusion. Human T cell lymphoblastic leukemia (CCRF-CEM/
paclitaxel) cells resistant to Taxol (107 cells) were inoculated s.c. into
nude mice on day 0. Lv. infusion was given on days 6, 8, 10, 12, and 14.
¢, control with vehicle only; 0, Taxol 20 mg/kg; and X, dEpoB 30
mg/kg. The average tumor volumes of the control group on day 12, 14,
16, 18, and 24 were 20 * 3,53 + 6, 77 = 8, 119 = 22, and 415 * 62
mm?, respectively (mean = SEM; n = 3). The vehicle for 6-hr i.v.
infusion was 100 pl of Cremophor/EtOH (1:1) + 3 ml of saline
solution.

3) are active and show little resistance to MDR cell lines. The
potency of the drug is related to the number of carbons
between C-12 and the acetal linkage. Thus, the 3-carbon acetal
(compound 3) is less potent that the 2-carbon acetal (com-
pound 2). Interestingly, compound 2 is both resistant to drug
efflux and is also 2-fold more potent against the sensitive
tumor CCRF-CEM than lead compound dEpoB.

DISCUSSION

Our recent report (21) indicated that when administered i.p.,
dEpoB showed much better therapeutic results than paclitaxel
against MX-1 and MCF-7/Adr xenografts and significantly
better therapeutic effects than adriamycin and camptothecin
against MCF-7/Adr xenografts in nude mice. However, an i.p.
route of administration for dEpoB may lead to an unfair
comparison with clinically used paclitaxel because a much
higher maximal tolerated dose can be achieved for paclitaxel
when it is administered either by i.v. injection or by infusion
with a Cremophor/EtOH formulation. This notion is substan-
tiated by our finding (21) that similar antitumor efficacy can be
reached when dEpoB (i.p. in DMSO) and paclitaxel (i.v. in
Cremophor/EtOH) are deployed against non-MDR SK-OV-3
ovarian tumor, wherein the dose for paclitaxel can be increased
at least 3-fold over its i.p. route. Therefore, in the present
studies, i.v. infusion with Cremophor/EtOH as a vehicle was
used for both dEpoB and paclitaxel. Indeed, both drugs
showed remarkable therapeutic results against MX-1 with a
complete cure. The onset of action for paclitaxel was faster
(Fig. 2). Likewise, both paclitaxel and dEpoB performed
similarly against sensitive HT-29 colon xenografts when ad-
ministered as above by slow i.v. infusion.

The most intriguing conclusions in this study are the indi-
cations that for cross-resistant, refractory tumors (such as
MCF-7/Adr or CCRF-CEM/paclitaxel), the therapeutic ef-
fects of dEpoB are far superior than those of paclitaxel when
each drug is administered over a 6-hr period by i.v. infusion
using a Cremophor/EtOH formulation (Figs. 3 and 4). In fact,
dEpoB actually diminished the established tumor and proved
to be curative against CCRF-CEM/paclitaxel, whereas pacli-
taxel showed no significant efficacy. Another impressive find-
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Tabble 3. Structure-activity relationship of C-12 substitutions

S

CCRF-CEM CCRF-CEM/VBL
Compound Structure ICso nM I1Cso nM Resistance
1 R = CHj3 (dEpoB) 9.5 17 1.8
2 R = H,C <3 4.3 20 4.7
3 R = H,C - 80 409 5.1
4 R = CH,OH 49 >2,000 >50
5 R = CH,CH,OH 32 1,033 33
6 R = CH,CH,CH,OH 9.5 167 18
7 paclitaxel 2.1 4,140 1,971

Results of in vitro studies performed on both sensitive, CCRF-CEM, and resistant (CCRF-CEM/VBL)
cell lines. ICsg values for both the sensitive and the resistant cell lines are given in nM concentrations.
Resistance relates the efficacy of the compound relative to sensitive and resistant cell lines for each
individual drug. Thus, resistance = [ICso resistant]/[ICso sensitive], for a given compound.

ing is that dEpoB displays remarkable antitumor effects
against non-MDR human tumor xenografts as well as refrac-
tory human tumor xenografts resistant to widely used antitu-
mor agents such as paclitaxel, adriamycin, vinblastine, and
etoposide.
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