Cancer Chemotherapy and Pharmacology (2020) 85:225–229
https://doi.org/10.1007/s00280-019-03987-z

SHORT COMMUNICATION

PLX038: a PEGylated prodrug of SN‑38 independent of UGT1A1
activity
Shaun D. Fontaine1 · Angelo D. Santi1 · Ralph Reid1 · Philip C. Smith2 · Gary W. Ashley1 · Daniel V. Santi1
Received: 12 July 2019 / Accepted: 29 October 2019 / Published online: 9 November 2019
© Springer-Verlag GmbH Germany, part of Springer Nature 2019

Abstract
Purpose The purpose of this study was to determine the importance of UGT1A1 activity on the metabolism and pharmacokinetics of a releasable PEG ~ SN-38 conjugate, PLX038A. Irinotecan (CPT-11) is converted to the topoisomerase 1 inhibitor
SN-38 by first-pass hepatic metabolism and is converted to its glucuronide SN-38G by UGT1A1. With diminished UGT1A1
activity, the high liver exposure to SN-38 can cause increased toxicity of CPT-11. In contrast, releasable PEG ~ SN-38 conjugates—such as PLX038—release SN-38 in the vascular compartment, and only low levels of SN-38 are expected to enter
the liver by transport through the OATP1B1 transporter.
Methods We measured CPT-11 and PLX038A metabolites in plasma and bile, and determined pharmacokinetics of
PLX038A in UGT1A-deficient and replete rats.
Results Compared to CPT-11, treatment of rats with PLX038A results in very low levels of biliary SN-38 and SN-38G, a
low flux through UGT1A, and a low SN-38G/SN-38 ratio in plasma. Further, the pharmacokinetics of plasma PLX038A
and SN-38 in rats deficient in UGT1A is unchanged compared to normal rats.
Conclusions The disposition of PEGylated SN-38 is independent of UGT1A activity in rats, and PLX038 may find utility in
full-dose treatment of patients who are UGT1A1*28 homozygotes or have metastatic disease with coincidental or incidental
liver dysfunction.
Keywords Prodrug · UGT1A1 · SN-38 · Pharmacokinetics · Drug delivery

Introduction
Irinotecan (CPT-11), the prototypical SN-38 prodrug, undergoes major metabolic conversions in the liver. Hepatic carboxyesterase 2 cleaves the carbamate of CPT-11 to form the
active topoisomerase 1 (Topo1) inhibitor SN-38. SN-38 then
undergoes first-pass detoxifying glucuronidation to SN-38G
by UGT1A11 in humans which is then transported via bile
to the intestine where it can undergo de-glucuronidation to
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the GI-toxic SN-38; the SN-38G in the liver also effluxes
to plasma resulting in high plasma SN-38G/SN-38 ratios.
Impaired UGT1A1 activity can result in increased systemic exposure to SN-38 and concomitant increased toxicity
of CPT-11. This occurs because the high liver exposure of
SN-38 formed from CPT-11 in the face of lowered glucuronidation activity may cause saturation of UGT1A1 and/
or biliary transport, which can result in efflux of increased
amounts of SN-38 into the systemic circulation. For example, UGT1A1*28 is a genetic variant that can significantly
affect CPT-11 disposition and toxicity in cancer patients
[1]. Patients with a homozygous UGT1A1*28 allele show
reduced glucuronidation of SN-38 and have increased risk
for neutropenia following CPT-11 treatment; a starting dose
reduction of the drug is recommended, but this may result in
under-treatment [2]. Likewise, patients with severe liver dysfunction from extensive primary or metastatic liver involvement may have impaired glucuronidation of SN-38 [3], and
1
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Scheme 1  Structures of PLX038 and PLX038A

treatment of such patients with CPT-11 leads to potentially
toxic high SN-38 exposures.
In attempts to improve the pharmacokinetics and efficacy of Topo1 inhibitors, several macromolecular, esterasecleavable prodrugs of CPT-11 and SN-38 have been studied—NKTR-102 [4], a PEGylated CPT-11; EZN-2208 [5],
a PEGylated SN-38; and NK012 [6], a PEG-pGlu SN-38
micelle. These prodrugs are largely confined to the vasculature, where they slowly release their payload. NKTR102 releases CPT-11 which is necessarily metabolized to
SN-38 in the liver in the same fashion as described above
for CPT-11; there is high liver exposure to SN-38, a high
plasma SN-38G/SN-38 ratio of ~ 5 and a major DLT is GI
toxicity. The SN-38 released in the vascular compartment
by prodrugs EZN-2208 and NK012 may enter the liver via
the OATP1B1 transporter [7]. However, as indicated by the
lower plasma SN-38G/SN-38 ratio of ~ 1, liver exposure of
SN-38 is relatively low compared to CPT-11 and the major
DLT is neutropenia rather than GI toxicity.
Recently, we introduced a PEGylated SN-38—PLX038
(Scheme 1)—that self-cleaves and slowly releases SN-38
at a predetermined rate by a β-eliminative mechanism [8],
and is thus independent of esterases for drug release. In preclinical and Phase 1 studies, it shows desirable properties
as an SN-38 prodrug: it has a very long t1/2,β, a low Cmax,
and a low SN-38G/SN-38 ratio of only ~ 0.2. The very low
SN-38G/SN-38 ratio likely reflects low hepatic uptake by
OATP1B1 of the low steady-state blood concentration of
the SN-38 released from the prodrug. Hence, unlike CPT-11,
there would be low liver exposure of SN-38, low amounts
of SN-38G formed, reduced biliary excretion rates and low
GI toxicity. We also reasoned that this low liver exposure
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would mean metabolism of this drug may not be significantly dependent on UGT1A1—which are high Km, lowaffinity enzymes—and the toxicities that result from inefficient glucuronidation and high SN-38 exposure after CPT-11
administration might not be observed.
The purpose of the present work was to assess the contribution of UGT1A glucuronidation to the disposition of
PEGylated SN-38. We compared the biliary content of
SN-38 and SN-38G vs time in rats treated with CPT-11 or a
version of PLX038–PLX038A (Scheme 1)—that had a faster
release rate and was optimized for use in rodents [8]; we also
obtained pharmacokinetics and compared systemic exposure
of SN-38 from PLX038A in normal and Ugt1A-deficient
Gunn rats. Taken together, the experiments indicated that
the pharmacokinetics of the PEGylated SN-38 prodrug are
largely independent of Ugt1A activity in rats. If these results
translate to humans, PLX038 may find utility in treatment of
patients who are UGT1A1*28 homozygotes or have metastatic disease with liver dysfunction.

Materials and methods
Detailed descriptions of materials and procedures used for
pharmacokinetic studies (dosing, sampling, and analysis) are
provided in the Supplementary Information (SI).

Statement of animal rights
Pharmacokinetic studies were performed at Murigenics
(Valejo, CA, USA) in accordance with all applicable laws
and regulations.

Results and discussion
PLX038 and PLX038A
PLX038 is a 4-arm P
 EG40 kDa conjugate of SN-38 designed
to be a slow, self-releasing prodrug of SN-38 that is inert to
enzymatic cleavage [8]. Although PLX038 releases SN-38
in vivo with a long t1/2 of ~ 350 h, its half-life is limited by
the species-dependent renal elimination rate of large PEGs:
40 kDa 4-armed PEGs have t1/2 of ~ 1 day in mice, ~ 2 days
in rats and ~ 1 week in humans [9]. PLX038A is similar to
PLX038 except the release of SN-38 has a shorter drug
release t1/2 of ~ 100 h to more accurately match the efficiency
of SN-38 release in humans and rodents [8], and is used as
a PLX038 surrogate for rodent models where renal elimination of PEG is faster than in humans.
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Fig. 1  Pharmacokinetics of
CPT-11 and PLX038A in
plasma and bile in CD rats. a
C vs t plots of plasma CPT-11
(filled black circle), SN-38
(filled red square), and SN38G (filled green triangle) in
plasma; b C vs t plots of plasma
PLX038A (filled blue circle)
and SN-38 (filled red square)
and SN-38G (filled green triangle) in plasma; c bile excretion
rates (BER; see SI C.1) vs time
of CPT-11 and its metabolites; d bile excretion rates vs
t of PLX038A metabolites; e
cumulative bile excretion vs t of
CPT-11 and its metabolites as
determined by the AUCs of bile
excretion rate vs time plots; f
cumulative bile excretion vs t of
PLX038A metabolites. CPT-11
and PLX038A were dosed by
IV administration of 32 µmol/
kg and 16 µmol/kg, respectively.
Values shown are mean ± SEM
(error bars smaller than symbol
are not shown)

Biliary excretion
SN-38 is converted to SN-38G by UGT1As in the liver, and
these metabolites are then transported via bile to the intestine. Thus, biliary SN-38 and SN-38G are a measure of liver
exposure to SN-38. CPT-11 is converted to SN-38 in the
liver, and there is massive first-pass liver exposure to SN-38
and high biliary SN-38 and SN-38G [10]. In contrast, SN-38
prodrugs such as PLX038 or PLX038A release the drug in
the vascular compartment which can be transported into the
liver in a concentration-dependent manner via the OATP1B1
transporter. However, since the steady-state levels of plasma
SN-38 from PLX038A are low, passage through the transporter is low, and liver exposure to SN-38 is likewise low.
SD rats that were surgically implanted with bile duct
catheters were treated with either CPT-11 (32 µmol/kg) or

PLX038A (16 µmol SN-38 equiv/kg). At specified times
over 12 h, plasma and bile samples were collected, and analyzed for CPT-11 or PLX038A as well as SN-38 and SN38G. Figure 1 shows C vs t plots of the drugs and metabolites in plasma and bile, and Table 1 shows pharmacokinetic
parameters derived from these data. Note that PLX038A was
below the level of detection in bile. We note that our results
in SD rats are very similar to those in Wistar rats (Table S1)
[10], and conclusions are identical.
If it is assumed that the anti-tumor efficacy of CPT-11
and PLX038A correlate with the plasma AUC of SN-38,
normalization of the biliary metabolite amounts by the
plasma SN-38 AUC allows their comparison at equi-effective doses. Thus, the biliary metabolites in each rat divided
by the corresponding plasma SN-38 AUC for the same rat
give the normalized biliary SN-38 and SN-38G (Table 1,
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Table 1  Pharmacokinetic parameters of CPT-11 and PLX038A in plasma and bile
CPT-11, 32 µmol/kg

Plasma
C0 (µM)
t1/2 (h)
AUC (µM h)
Bile
Total (µmol)
% of dose
Normalized total
(µmol)b
a
b

PLX038A, 16 µmol/kg

CPT-11

SN-38

SN-38G

SN-38 + SN-38G

PEG ~ SN-38

SN-38

SN-38G

SN-38 + SN-38G

8.7
1.1
7.5 ± 2.3

0.67
3.2
2.7 ± 2.1

0.61
4.9
2.8 ± 0.8

5.5 ± 3.0

200
18
440 ± 590

1.8
~ 18a
20 ± 3.9

0.23
17
5.3 ± 4.4

25 ± 5.7

5.7 ± 1.9
68 ± 21
NA

0.33 ± 0.08
4.0 ± 1.9
0.20 ± 0.14

1.4 ± 0.49
17 ± 5.4
0.80 ± 0.49

1.8 ± 0.57
21 ± 6.3
1.00 ± 0.62

None
–
–

0.17 ± 0.08
4.2 ± 2.0
0.009 ± 0.005

0.24 ± 0.09
5.8 ± 2.0
0.012 ± 0.006

0.41 ± 0.17
10.0 ± 4.0
0.021 ± 0.011

Data were insufficient to calculate an accurate t1/2; we assume t1/2 is the same as the prodrug conjugate [8]

Normalized values are calculated as total metabolite in bile/plasma SN-38AUC for each rat (Table S2). Values are mean ± SD of four animals

Table S2). As shown, the normalized bile values show
22-fold more SN-38, 67-fold more SN-38G and 48-fold
more SN-38 + SN-38G for CPT-11 vs PLX038A. Hence,
liver exposure to SN-38 from CPT-11 is dramatically higher
than from PLX038A. The higher SN-38 liver exposure from
CPT-11 indicates that the flux through UGT1A is higher. In
addition, there is a higher biliary SN-38G/SN-38 ratio from
CPT vs PLX038A (4.0 vs 1.3). Hence, UGT1A1 activity has
a much lower impact on liver clearance and potential GI toxicity of SN-38 derived from PLX038A than from CPT-11.
Most or all of the plasma SN-38G in SN-38 prodrugtreated animals originates from efflux of liver SN-38G.
Since bile SN-38G—a reflection of liver SN-38G—from
PLX038A is ~ 67-fold lower than from CPT-11, it is not
surprising that the plasma SN-38GAUC/SN-38AUC is significantly lower than that from CPT-11 (0.13 vs 1.0).

within experimental error (p = 0.45), the same as that for
SN-38 in Gunn rats (15 ± 2.2 μM h).

Summary
The objective of the present work was to assess the contribution of Ugt1A glucuronidation to the disposition of the
PEGylated SN-38 PLX038A in rat models.
Because CPT-11 is converted to SN-38 by hepatic firstpass metabolism, there is massive liver exposure to SN-38.
This is reflected by high levels of biliary SN-38 and SN38G, and a high flux of SN-38 through UGT1As. Also,
efflux of the elevated SN-38G in the liver results in a high
SN-38G/SN-38 ratio in blood (~ 5), and in humans there

Gunn rat
The Gunn rat is deficient in the entire Ugt1A family. The
homozygous Gunn rat has a complete absence of the entire
Ugt1A family, and thus serves as an extreme model for
deficiencies in UGT1A1 activity—such as in UGT1A1*28
homozygotes. Treatment of the Gunn rat with CPT-11
results in a complete absence of SN-38G, and increase in
plasma SN-38 AUC compared to control Wistar rats [10,
11]. Figure 2 shows that treatment of normal Wistar rats with
PLX038A results in formation of the metabolites SN-38 and
SN-38G, with a low SN-38G/SN-38 ratio of 0.15. In the
homozygous Gunn rat, treatment with PLX038A results in
an almost identical C vs t plot for the prodrug and SN-38
as in Wistar rats, but formation of SN-38G is not observed.
There is no significant difference in t 1/2 of PLX038A in
Wistar (15 ± 0.7 h) vs Gunn (14 ± 2.4) rats and the AUC of
the SN-38 + SN-38G in the Wistar rats (14 ± 2.4 μM h) is,

13

Fig. 2  C vs t plots of plasma PLX038A (blue), SN-38 (red), and SN38G (green) after iv administration of 17 µmol/kg PLX038A in normal Wistar (closed) and Gunn (open) rats deficient in the Ugt1A family. Values are mean ± SEM (error bars smaller than symbols are not
shown) and fits are weighted by 1/Y
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is a strong pharmacokinetic–pharmacodynamic correlation
between plasma SN-38G AUC and GI toxicity of CPT-11
[12]. In contrast, macromolecular PEGylated prodrugs are
confined to the vascular compartment, so the SN-38 released
from PLX038A in the blood enters the liver through the
OATP1B1 transporter, which has a relatively high 5 µM
Km for SN-38 [7]. Because the steady-state level of SN-38
released from PLX038A is low, SN-38 entry into the liver
is minimal. Consequently, liver exposure to SN-38 from
PLX038A is low, reflected by low levels of biliary SN-38
and SN-38G, a low flux through UGT1A, and a low SN38G/SN-38 ratio in plasma (~ 0.1 to 0.2). Indeed, at equivalent plasma concentrations of SN-38 in the rat, the liver
exposure as measured by normalized biliary SN-38, SN-38G
and SN-38 + SN-38G is some 22-, 67- and 48-fold higher,
respectively, with CPT 11 vs PLX038A. Further, in the complete absence of Ugt1A, as in the Gunn rat, the pharmacokinetic parameters of PLX038A are unchanged from normal
rats possessing fully functional enzyme.
Hence, we conclude that Ugt1A is not a determining factor in the metabolism and pharmacokinetics of PLX038A
in rats. If these results translate to humans, we posit that
PLX038 could find utility in full-dose treatment of patients
who are UGT1A1*28 homozygotes or have metastatic disease with coincidental or incidental liver dysfunction.
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PLX038: A PEGylated prodrug of SN-38 independent of UGT1A1 activity
Shaun D. Fontaine, Angelo D. Santi, Ralph Reid, Philip C. Smith, Gary W. Ashley, and Daniel V.
Santi
Table of Contents
I. General
II. Pharmacokinetic studies
A. HPLC methods
B. Plasma and biliary pharmacokinetics
C. Biliary pharmacokinetic analyses
D. PLX038A pharmacokinetics in Wistar and Gunn rats
I. General
PLX038 (Modulator =-CN) and PLX038A (Modulator = MeSO2-) were prepared as previously
reported (1). All other chemicals were reagent grade and used without further purification.
Solutions of PLX038A and CPT-11 were quantified by UV absorbance using ε363nm = 22,500 M-1
cm-1 at pH 7 (2). Doses of PEG~SN-38 are reported with respect to the amount in µmol of SN-38
delivered – i.e. 16 μmol of PLX038A contains 16 μmol of conjugated SN-38.
UV-vis data were acquired on a Hewlett Packard 8453 UV-vis spectrometer. Unless otherwise
specified, HPLC analyses were performed on a Shimadzu LC-20AD HPLC system equipped with
an SPD-M20A diode array detector and RF-10AXL fluorescence detector according to the
following methods. The autosampler was maintained at 4 °C during the analysis.
Graphing and statistical analyses were performed using the Prism 8 software package.
II. Pharmacokinetic Studies
Pharmacokinetic studies were performed at Murigenics (Vallejo, CA). Plasma and bile
pharmacokinetics were performed on jugular vein and bile cannulated CD1 (Sprague Dawley)
rats. Gunn rats were purchased the Rat Resource and Research Center at the University of
Missouri. Wistar rats were obtained from Charles River.
A. HPLC methods.
Method 1. HPLC analyses for CPT-11 pharmacokinetic samples were analyzed via HPLC with a
mobile phase of A: 100 mM NH4OAc, 15 mM ((nBu)4N)2SO4, pH 4.9, and B: MeOH and equipped
with a Fisher BDS Hypersil C18; 5 μm, 130 Å column. The gradient for elution was: 25%B for 3
min; 25-40%B for 12 min; 40-100%B for 8 min; 100%B for 5 min; 100-25%B over 2 min; 25%B
for 3 min. The fluorescence detector was set to an excitation of 370 nm and emission wavelength
of 470 nm for 0-13 min and then an excitation wavelength of 550 nm for 13-15 min.
Method 2. HPLC analyses for PLX038A pharmacokinetic samples were run with a mobile phase
of A: H2O(0.1% TFA); B: MeCN (0.1% TFA) with a Phenomenex Jupiter C18 5 μm, 300 Å column.
The gradient for elution was: 0%B 1 min; 0-100%B over 10 min; 100%B for 2 min; 100-0%B over
1 min; 0%B for 4 min. The fluorescence detector was set to an excitation of 370 nm and emission
wavelength of 470 nm for 0-7.4 min and then an excitation wavelength of 550 nm for 7.5-15 min.

1

B. Plasma and biliary pharmacokinetics
1. Dosing and plasma/bile collection. Two groups of four jugular vein and bile cannulated male
SD rats (~250 g in size) each were dosed IV via tail vein with either CPT-11 (32 μmol/kg) or
PLX038A (16.6 μmol/kg). For animals dosed with CPT-11, plasma was collected at 1,3, 6, 9, 12,
24, 48 hr. Bile samples were collected starting at the following times (duration of collection): t
(duration) = 0 (0.63), 3 (0.63), 6 (1.3), 9 (1.1), 12 (1.3), 24 (2.6), 48 (2.6) hr. Plasma and bile
samples were frozen at -80 °C until HPLC analysis.
For animals dosed with PEG~SN-38, plasma was collected at 1, 3, 6, 9, 12, 24, 48, 72, 96, 120
hr. Bile samples were collected at the following times (duration of collection): t (duration) = (0.58),
3 (0.63), 6 (1.3), 9 (1.5), 12 (1.8), 24 (2.6), 48 (2.6), 72 (2.6), 96 (2.6), 120 (3.6) hr. Plasma and
bile samples were frozen at -80 °C until HPLC analysis
2. a) Pharmacokinetics of CPT-11. Plasma samples (20 μL) were treated with MeOH/0.5% AcOH
(60 μL) containing 1 μM camptothecin as an internal standard. The samples were vortexed for
~30 s and then centrifuged (13,000 rpm, 10 min, 4 °C). The resulting supernatant (~100 μL) was
transferred to a new vial, diluted with 200 μL of 100 mM NaOAc and 15 mM (nBu4N)2SO4, and
analyzed via C18 HPLC (90 μL injection) using Method 1: CPT 11 (RT = 11.57 min, LOQ = 0.11
pmol), SN-38 (RT = 18.62 min, LOQ = 0.11 pmol), SN-38G (RT = 12.05 min, LOQ = 0.47 pmol).
Measured peak areas for each species were converted to concentration by comparison to
standard curves.
Bile samples (5 μL) were diluted (200X) with MES buffer (0.1 M, pH 6, 995 μL). Diluted bile (200
μL) was treated with MeCN/HClO4 (0.3% HClO4, 800 μL) containing 1 μM camptothecin as an
internal standard. The samples were centrifuged (13,000 rpm, 10 min, 4°C). The supernatant
was transferred and evaporated via speed vac to dryness. The residue was redissolved in 30%
MeOH/(100 mM NH4OAc, 15 mM (nBu4N)2SO4, pH 4.9) (200 μL), and the solution was analyzed
via C18 HPLC (10 μL injection) using Method 1: CPT-11 (RT = 7.81 min, LOQ: 0.025 pmol), SN38 (RT = 13.75 min, LOQ: 0.015 pmol), SN-38G (RT = 8.16 min, LOQ: 0.14 pmol). Concentrations
were determined by comparison of peak area to standard curves.
b) Comparison of reported and determined plasma and bile pharmacokinetics of CPT-11 in rats.
Table S1. Pharmacokinetics of CPT-11 in plasma and bile in the Wistar and SD rat.
CPT-11

SN-38

Onoue A,
Wistar rat

Current, SD
rat

Dose, μmol/kg

34

32

AUCinf, μM-h
t1/2, h

20
1.8

SN-38G

Onoue,
Wistar rat

Current, SD
rat

Onoue,
Wistar rat

Current, SD
rat

7.5
1.1

0.77
4.5

2.7
3.2

2.5
6.3

2.8
4.9

68

2.5

4

6.3

17

Plasma

Bile
Cumulative
excretion, %
dose
31
A
From Onoue M, et al., (3)

2

3. Pharmacokinetics of PLX038A. Plasma samples (20 μL) were treated with MeOH/0.5% AcOH
(60 μL) containing 1 μM camptothecin as an internal standard. The samples were vortexed for
~30 s and then centrifuged (13,000 rpm, 10 min, 4 °C). The resulting supernatant (~100 μL) was
transferred to a new vial and analyzed via C18 HPLC (25 μL injection) using Method 2. PLX038A
(RT = 9.25 min, LOQ = 6 pmol), SN-38 (RT = 8.31 min, LOQ = 0.37 pmol), SN-38G (RT = 7.00
min, LOQ 0.17 pmol). Measured peak areas for each species were converted to concentration
by comparison to standard curves.
Bile samples (10 μL) were diluted (20X) with MES buffer (0.1 M, pH 6, 190 μL). Diluted bile (200
μL) was treated with MeCN/HClO4 (0.3% HClO4, 800 μL) containing 0.8 μM camptothecin as an
internal standard. The samples were centrifuged (13,000 rpm, 10 min, 4°C) and the supernatant
was transferred and evaporated via speed vac to dryness. The residue was redissolved in 30%
MeOH/(100 mM NH4OAc, 15 mM (nBu4N)2SO4, pH 4.9) (200 μL). This solution was analyzed by
C18 HPLC (10 μL injection) using Method 2: SN-38 (RT = 13.61 min, LOQ = 0.015 pmol), SN38G (RT = 7.10 min, LOQ = 0.14 pmol). Measured peak areas for each species were converted
to concentration by comparison to standard curves.
C. Biliary pharmacokinetic analyses
1. Analysis. Volumes of bile were determined by weight assuming a density of 1.0 g/L. Bile flow
rates at the central time point (ctp) of each collection (BFRctp) period were estimated by BFRctp
=Vx/tx, where Vx is the volume of bile sample x and tx is the duration of collection of the sample.
The bile elimination rates at the central time point of each collection (BERctp) for CPT-11, SN-38
and SN-38G were estimated as BERctp=Cm * BFRctp, where Cm is the concentration of the
metabolite in the bile sample. Cumulative elimination of each metabolite (Fig. 1E and F) over
fixed time periods was estimated by integration of the BERctp vs time plot (Fig. 1 C and D, text)
by the trapezoidal method. Plasma AUC of each metabolite was calculated by the trapezoidal
method.
2. Normalization of biliary components in individual rats. For each metabolite in bile of each rat,
normalized values for SN-38 and SN-38G were calculated as metabolite in bile/plasma SN-38AUC
at 120 hr extrapolated when necessary for each rat.
Table S2. Plasma and bile components and normalization values in individual rats
CPT-11 Plasma AUC, μM-h

CPT-11 Bile, normalized,
μmol/AUCSN-38

CPT-11 Bile, μmol

rat
1
2
3
4

CPT-11
10.0
8.7
5.9
5.3

SN-38
5.7
0.9
2.6
1.6

SN-38G
4.0
2.2
2.6
2.5

SN-38 +
SN-38G
9.7
3.0
5.2
4.1

SN-38
0.23
0.32
0.44
0.33

SN-38G
1.1
1.2
2.1
1.3

SN-38 +
SN-38G
1.3
1.5
2.6
1.7

mean
SD

7.5
2.3

2.7
2.1

2.8
0.8

5.5
3.0

0.33
0.09

1.4
0.5

1.8
0.6

PLX038A Plasma AUC μM-h

PLX038A Bile, μmol

rat
5
6
7
8

PLX038A
5279
4553
5495
4247

SN-38
25.3
20.9
16.6
17.7

SN-38G
1.9
11.1
1.8
6.4

SN-38 +
SN-38G
27
32
18
24

mean
SD

4894
590

20.1
3.9

5.3
4.4

25.4
5.7

SN-38
0.04
0.37
0.17
0.21

SN-38G
0.2
1.4
0.8
0.8

SN-38 +
SN-38G
0.2
1.7
1.0
1.0

0.20
0.80
1.00
0.14
0.49
0.62
PLX038A Bile, normalized,
μmol/AUCSN-38

SN-38
0.10
0.16
0.12
0.29

SN-38G
0.16
0.24
0.19
0.36

SN-38 +
SN-38G
0.27
0.41
0.31
0.64

SN-38
0.0041
0.0078
0.0073
0.016

SN-38G
0.006
0.012
0.011
0.020

SN-38 +
SN-38G
0.011
0.019
0.019
0.036

0.17
0.08

0.24
0.09

0.41
0.17

0.0088
0.0052

0.0124
0.0057

0.021
0.011
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D. PLX038A pharmacokinetics in Wistar and Gunn rats.
Dosing solutions were prepared in isotonic acetate (pH 5.0) as above. Groups (N=4) of Gunn
rats (~210 g) or Wistar rats (~280 g) were dosed IV with PLX038A (17 µmol/kg). Plasma samples
from PLX308A treated animals were processed and analyzed as above.
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