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Metabolism of 3-cyanomethyl-4-methyl-DCK, a new anti-HIV candidate,
in human intestinal microsomes
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Abstract: The biotransformation, CYP reaction phenotyping, the impact of CYP inhibitors and enzyme
kinetics of 3-cyanomethyl-4-methyl-DCK (CMDCK), a new anti-HIV preclinical candidate belonging to DCK
analogs, were investigated in human intestinal microsomes and recombinant cytochrome P450 (CYP) enzymes.
CMDCK (4 pmol-L™") was incubated with a panel of rCYP enzymes (CYP1A2, 2C9, 2C19, 2D6 and 3A4) in
vitro. The remaining parent drug in incubates was quantitatively analyzed by a LC-MS method. CYP3A4 was
identified as the principal CYP isoenzyme responsible for its metabolism in intestinal microsomes. The major
metabolic pathway of CMDCK was oxidation and a number of oxidative metabolites were screened with LC-MS.
The K., Vima, CLin and Ty, of CMDCK obtained from human intestinal microsome were 45.6 umol-Lfl, 0.33
pmol-L ™ "min", 12.1 mL-min "kg ' and 25.7 min, respectively. Intestinal clearance of CMDCK was estimated
from in vitro data to be 3.3 mL-min ''kg', and was almost equal to the intestinal blood flow rate (4.6
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mL'min kg ). The selective CYP3A4 inhibitors, ketoconazole, troleandomycin and ritonavir demonstrated

significant inhibitory effects on CMDCK intestinal metabolism, which suggested that co-administration of

CMDCK with potent CYP3A inhibitors, such as ritonavir, might decrease its intestinal metabolic clearance and

subsequently improve its bioavailability in body.
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Figure 1 Chemical structures of CMDCK (A) and IS (B)
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Figure 2 CMDCK metabolism by expressed human P450
isoforms. Incubations were performed with the CMDCK initial
concentration of 4 pmol-L™', 25 nmol-L™" P450 microsomal
protein, and 1 mmol-L™' NADPH for 60 min at 37 ‘C.  Each bar
represents the mean of duplicate determinations
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Figure 3 LC-MS extracted chromatograms of CMDCK incubates
with human intestinal microsomes and recombinant CYP3A4.
A: The 60 min incubate of CMDCK with human intestinal
microsomes (0.2 g-L™' microsomal protein) without NADPH;
B: The 60 min incubate of CMDCK with human intestinal
microsomes (0.2 g'L™' microsomal protein); C: The 60 min
incubate of CMDCK with recombinant CYP3A4 (25 nmol-L ™' of
CYP) at 37 C with NADPH in a final volume of 0.2 mL. The
selected ions were m/z 698 (M+Na)" and m/z 714 (M+16+Na)".
M1-M3 were the possible metabolites observed when compared
to the 0 min incubate
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Figure 4 Effects of various chemical inhibitors of CYP
enzymes on the CMDCK metabolism in human intestinal
microsomes. CYP isoform-selective inhibitors at their optimal
concentrations (naphthoflavone 50 pmol-L™", sulfaphenazole 10
pmol-L™", tranylcypromine 50 umol-L™", quinidine 10 pmol-L™",
ketoconazole 1.0 pmol-L™', troleandomycin 100 pmol-L™',
midazolam 50 pmol-L", ritonavir 1.0 pmol-L™", cyclosporin A
50 umol-L™") were co-incubated individually with CMDCK
(4 pmol-L™") in the human intestinal microsomal incubations at
37 °C in the presence of NADPH (1 mmol-L ") for 60 min. P <
0.05 vs control group

6 FIEMEX CMDCK ARBBRk AR 51 B9 H0 I 1E
FA B AT BEHIL

BRI (1 pmol-L™") 5 CMDCK (4 umol-L ™)
TE N oRE A& b JL [F9 & I HT 30 min W, 5 7R
ok A Hp AR LTt 58 A543, 30 min 5 1) 4R %
i P A, S A T R AL (K S), B S0 28 AT RIHE
F5 IO 1 B R TR B A 92.2%1) CMDCK, 1fii
X LANAT 21.8% M R IEAL Ak ¥ . HHILER W, A
FEA 5 BE AT b4 CMDCK (#7738 A1, CMDCK
ESRFE I W) Ik A mT e B A a5 16 oy AR, $e
AR B

W FIFCHS S 5 ok A 10 5 5, X CMDCK
AR 1R 410 1) 7K P 5 A T 4 A Ll 8 W A s,
I E T CMDCK MR H 52 gt 2 %
(K 6). it BIFFEIR % CMDCK 4 1 15 3 2
5 TR 7 RIS 8] I 5K

120
100
80
60

40 \'\i
20

0 10 20 30 40 50 60

Remaining of CMDCK/ %

Time/ min

Figure 5 Inhibitory effect of ritonavir on the intestinal metabolic
stability of CMDCK in human intestinal microsomes. CMDCK
(4 prn01~L7]) was incubated with human intestinal microsomes
(0.2 g'L™") alone (w—m) and together with ritonavir (1 pmol-L™")
(0—0) for up to 60 min at 37 ‘C in the presence of NADPH
(1 mmol'L™"). The samples were analyzed by an Agilent
LC-MS. Each data point is the mean of two determinations
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Figure 6 CMDCK metabolism in human intestinal microsomes
CMDCK (4 pmol'L™") was
co-incubated with ritonavir (I pmol-L™") in human intestinal

co-incubated with ritonavir.

microsomes (0.2 g-L™") incubation, or it was co-incubated after
ritonavir was preincubated with human intestinal microsomes at
37 C in the presence of NADPH (1 mmol-L™") for 15 min. The
co-incubations were carried out at 37 'C for 60 min
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