#2243} Acta Pharmaceutica Sinica 2017, 52 (6): 921 927 © 921 -

F18Y 40 B B U D 35 1G-105 YR IMR S R A EAE B RO A 3=

Boo& L OMER, RN FRAL BER AR SRk
RAF, T, BEH", #ERY

(P EBESREERE . RSB 1. B2 AEEARTTT, PSR
U E AR, 2. ZAWWEFIT, JEaT 100050)

HE: N-(2,6- — F A IENMENE-3-HUAR)-9- FF Bk e 3Tt e (1G-105) 2 &H AN /Ny FRUE MR G/, 1
AN R B S B R R B B RE TR . N T R 1G-105 (R BT A Ak 25 A AR PR T e b, A
FRA NFRCRAR (HLMs) FIEZH CYP450 [ LE§ (rP450s) WFH 55 1G-105 AVHAL 23R H B, FIH W
AHEE—F I B PE IS (HPLC-Orbitrap-MS) %52 W BRI 7=, FEVTAS 1G-105 XF 5 =2 CYP450 Fg )
MaE . 45530 878, 1G-105 1 L 45 CYP1A2. CYP2B6. CYP2C9. CYP2C19. CYP2D6. CYP3A4 fll CYP3A5
TEN 2 Bl P450 BRACH, o 1G-105 M A AT /&2 1 CYP1A2. CYP2B6. CYP2C19 il CYP3A /5 11); Fit
FHEEAL 2 1G-105 fe F 20 TARARM IR B, %58 3 MR =4 (M1~M3); BT 1G-105 X CYP1A2. CYP2C9.
CYP2C19. CYP2D6 Fl CYP3A BLH — & HIHHIME, 1ICsoE 405N 6.4, 23.64. 0.39. 1.4 fl3.14 pmol- L', &%
BT, 1G-105 [WAEWFALY K 2 A MEE, J5HMAYE A, BT A2 PmsI 3R P450 B i i ff
1G-105 A1 32 BT 5142 55 Bl E Y KU BLIG; A, 1G-105 % CYP1A2. CYP2D6 Fll CYP3A E A7 b & ik 4
F, % CYP2C19 BB BSRINFEIMER, Kit5 E By X g R 259 & B N R AME R 20 M BAEFH, B85
2EIEM.

X218 1G-105; Huliom; AR AMABE 25900 EAEH]

FE 5 2S5 R4S XRRFRIZEE: A XEHRE: 0513-4870 (2017) 06-0921-07

In vitro metabolism and drug-drug interaction potential of 1G-105,
a novel antimicrotubule agent

PANG Jing', HU Xin-xin', WANG Yue-ming', LI Cong-ran', YANG Xin-yi', LIU Zong-ying',
HU Lai-xing', SONG Dan-qing', LI Zhuo-rong', YOU Xue-fu'’, JIANG Jian-dong®"

(1. Beijing Key Laboratory of Antimicrobial Agents and Department of Pharmacology, Institute of Medicinal Biotechnology,
2. Institute of Materia Medica, Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing 100050, China )

Abstract: 1G-105, N-(2,6-dimethoxypyridine-3-yl)-9-methylcarbazole-3-sulfonamide, a novel antimicrotubule
agent, showed potent anticancer activity in a variety of human tumor cells in vitro and in vivo. In order to
characterize the metabolism and the possible drug-drug interaction of 1G-105, we carried out a series of
experiments. Drug metabolizing enzymes involved in IG-105 metabolism were investigated by using pooled
human liver microsomes (HLMs) and recombinant cytochrome P450 isoforms (rP450s) respectively. The
possible metabolites were analyzed by liquid chromatography-orbitrap-mass spectrometry (LC-Orbitrap-MS).
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The inhibitory effect of IG-105 on main P450 enzymes was also evaluated. The results showed that IG-105 can
be metabolized by a series of rP450s, including CYP1A2, CYP2B6, CYP2C9, CYP2C19, CYP2D6, CYP3A4
and CYP3AS, with the major contribution enzymes being CYP1A2, CYP2B6, CYP2C19, and CYP3A. Three
metabolites (M1-M3) were identified and demethylation was the major phase I metabolic reaction for IG-105.
IG-105 moderately inhibited CYP1A2, CYP2C9, CYP2C19, CYP2D6, and CYP3A enzyme activities with
ICs, values of 6.42, 23.64, 0.39, 1.4, and 3.14 umol-Lfl, respectively.  Since the biotransformation of 1G-105

involves multiple enzymatic pathways, the compound is less likely to be a victim of a concomitantly used

medicine which inhibits activity of one of the CYPs.

However, as IG-105 showed medium to strong inhibition

on CYP1A2, CYP2D6, CYP3A, and CYP2C19, caution is particularly needed when IG-105 is co-administrated
with other anticancer drugs which are mainly metabolized by the above enzymes.
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Table 1 Isoforms tested, marker substrates, and incubation conditions for enzyme inhibition study

Substrate concentration

Incubation time

Isoform monitored Marker substrate 1 . Metabolite formed Specific inhibitor
/umol-L /min
CYP1A2 Phenacetin 50 30 Acetaminophen a-Napothoflavone
CYP2C9 Tolbutamide 140 20 4-Hydroxytolbutamide Sulfaphenazole
CYP2C19 Mephenytoin 50 30 4-hydroxymephenytoin Benzylnirvanol
CYP2D6 Bufuralol 5 5 Hydroxybufuralol Quinidine
CYP3A Testosterone 50 10 6f-Hydroxytestosterone Ketoconazole
120
O Control
Wl 15 min
100 "y ] B O 30 min
S
T 80
£
g
g5 eof
©
E
8 a4l
5
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Figure 1 Metabolism of IG-105 in each CYP enzyme. 1G-105: N-(2,6-Dimethoxypyridine-3-yl)-9-methylcarbazole-3-sulfonamide
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Figure 3 Typical chromatogram of 1G-105 and its metabolites

M1, M2, and M3
are the identified metabolites of 1G-105 after incubation in hu-

after incubation in human liver microsomes.

man liver microsomes
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WA, £+ CYPIA2. CYP2B6. CYP3A4 Al
CYP3AS R A H AR = i Kl N5, X5 E—
3 F S FEIRAF AR DTk G R E AV & .
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Table 4 Half maximal inhibitory concentrations (ICso, umol-LfI)
of IG-105 and positive controls on main P450 enzymes

Compound CYP1A2 CYP2C9 CYP2C19 CYP2D6 CYP3A
1G-105 6.4 23.6 0.4 14 3.1
Positive control 0.17 2.19 3.71 2.02 1.62

Table 3 Formula, mass of MS and MS" data for the metabolites of IG-105 as detected by UHPLC-Orbitrap

MS'[M+H]

Major fragment ions in positive mode

Metabolites Formula (M) iz Error (ppm) ST S
Ml C1oH17N304S 384.100 8 2.6 140.016 8 125.028 0
M2 C1oH17N304S 384.100 5 34 154.084 3 139.157 0, 125.150 6
M3 CisHisN3048 370.085 1 -3.0 140.033 7 125.010 2
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Figure 4 The proposed in vitro metabolic pathways of IG-105 in human liver microsomes
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