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M etabolism of 3-cyanomethyl-4-methyl-DCK, a new anti-HIV candidate,
In human intestinal microsomes

ZHUANG Xiao-mei, WEN Yuan-yuan, LI Hua', DENG Jing-ting, KONG Wei-li,
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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 (CY P) enzymes.
CMDCK (4 pmol-L™") was incubated with a pand of rCY P enzymes (CYP1A2, 2C9, 2C19, 2D6 and 3A4) in
vitro. Theremaining parent drug in incubates was quantitatively analyzed by a LC-MS method. CY P3A4 was
identified as the principal CY P 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, Vimaw CLine and Ty, of CMDCK obtained from human intestinal microsome were 45.6 pmol-L ™, 0.33
umol-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 intestina 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.

Key words: CMDCK; anti-HIV candidate; intestinal metabolism; microsome; recombinant CY P enzyme
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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

3 CMDCK 7ECYP3A4IEE ik & ABARChI A s RS
HEMEE

R FH SCHR I 3 DL K 2 AR A S AR, A
LC-MS 43 51%F 0 F1 60 min ] CY P3A4 i & Wi Fl
TIORLAA I & R S AT e R 2 4, e IR

TAHE RS T BT miz 698 (M+Na)*" & i (b=
Y miz 714 (M+16+Na)*. £5 A I, 5 0 min A&
b4, 76 60 min () CYP3A4 & Wi h L Z /Mt
i, JErR 3 AN ke ) LR B ) 43 S A
4.06. 5.21 il 5.78 min, #ill/& CMDCK ¥ FA 4k ™
Yo 1X 3ATEN Y& CMDCK 1111 o 7R
BRIE SR T EGE E R i3 (B 3). L
fiby 4 AR )0 U BT IR R R AR
Ak (] 2), AR R AH Y. R A A=)

35001 A CMDCK

3000
2 500
2 000
1 500

1000 J\
500

22001 B
2000 M

1 800
1 600
1400
1200
1000
800
600
400

Intensity

2 500
2 000
1500
1000

500

Time/ min

Figure3 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 gL * microsomal protein) without NADPH;
B: The 60 min incubate of CMDCK with human intestinal
microsomes (0.2 gL * 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/iz 698 (M+Na)" and m/z 714 (M+16+Na)".
M1-M3 were the possible metabolites observed when compared
to the O 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 pumol-L ™, sulfaphenazole 10
pmol-L %, tranylcypromine 50 pmol-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 pmol-L™Y) 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
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Figure5 Inhibitory effect of ritonavir on the intestinal metabolic
stability of CMDCK in human intestinal microsomes. CMDCK
(4 pmol-L™Y) was incubated with human intestinal microsomes
(0.2 gL ™) alone (m—m) and together with ritonavir (1 pmol-L )
(0—<) for up to 60 min at 37 C in the presence of NADPH
(1 mmol-L™Y. The samples were analyzed by an Agilent
LC-MS. Each data point isthe mean of two determinations
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Figure6 CMDCK metabolism in human intestinal microsomes
co-incubated with ritonavir.  CMDCK (4 pmol-L™%) was
co-incubated with ritonavir (1 pmol-L ™) in human intestinal
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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