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Synthesis and anticancer activity of lipoic acid coumarin conjugate
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Abstract : Lipoic acid is an endogenous disulfide compound capable of suppressing growth of various cancer cell lines via mi-
tochondria-targeted mode of action,while non-transformed primary cells are hardly affected. Coumarin, a natural product with
fluorescence ,was one of widely used imaging reagents. We present here, the design, synthesis and in vitro biological assess-
ment of a novel lipoic acid-coumarin conjugate. This conjugate is a multifunctional molecule composed of a coumarin moiety
as a fluorescent reporter and lipoic acid as a model active drug. After entering tumor cells, the conjugate can release lipoic
acid and concomitantly fluorescence intensity increases,due to hydrolysis of ester bonds between lipoic acid and coumarin by
hydrolytic enzyme in cancer cells. MTT assay was used to investigate its inhibitory activity on tumor cells. Reactive oxygen
species (ROS) removal was detected by DCFH-DA kit. Flow cytometry was used to detect apoptosis. Fluorescence microscopy
was used to detect intracellular imaging. The results showed that compared with lipoic acid,the in vitro anticancer activity of
the conjugate increased by an order magnitude. Further research revealed that the conjugate can scavenge reactive oxygen spe-
cies,,an important substances for proliferation and growth of cancer cells. Apoptosis induced by the conjugate was significantly
stronger than those of other tested compounds. Fluorescence microscopic experiments reveal that the fluorescence intensity
reaches its maximum at 6 h,indicating drug release can be readily monitored at the cellular level.
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Fig. 1  Synthesis route of lipoic acid-coumarin conjugate and n-caprylic acid-coumarin conjugate
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Table 1 In vitro antitumor activities of lipoic acid-coumarin conjugate
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coumarin conjugate and n-caprylic acid-coumarin conjugate
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Fig. 5 The release of lipoic acid coumarin conjugate in cancer cells
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cancer cells treated with 1 mM drug at 0,1,2,4,6,8 h.

3 4t

BERRAE N — D WIREE R 2 T A S
FRAPIUIRE . AL AFAMAERS UG 5 1 T TS B
TR, R B A B PR IR T RBCRAT B , 2208 B v I i
Fréstlis o i 32 B P00 i T, WA BE 5
RH 75 2, RIS A B BT R, o5 — M
SUSRTTIT TR B S AT e, s
BRI N CPL613, B 58 WU JE T I BF 51,
YR BRI 2 BT B O, W TR 4
HEAREMN S AL E RS 755
4- PR AR 57 20 R ) A 1 B A AT i T RE B4 AR
R - S 2% TR, 3 240 P A DAY TG K st g ) 17
TR R R I A AR IR BNA YT BOR BRI — Ak . 4
PRSI 50 S 7S, A A0 X i g 2 ) 3 490 ) 5
SR IRAY 10 A5 DAL, T LU R B3R 6 240 i 1
BRI R LA A A7 O AR BE 0 1 4, HE e I T2 oA
BRI 3.5 A, B B R 5 7 T2 3% 4 Db R A
., 53504525 6 h, l BLE]GE ZUAEE B 2EO0 . B
2 ARSI G LT — R n] 7 R 2 W K R R A
W2~ LR IR, i AT A i IF R R T —
FiHT %

S 3k

1 Packer L, Witt EH, Tritschler HJ. alpha-Lipoic acid as a bio-
logical antioxidant[ J ]. Free Radic Biol Med,1995,19,227-
250.

2 Bilska A, Wlodek L. Lipoic acid—the drug of future? [J].
Pharmacol Rep,2005,57.570-577.

3 Da Ros R, Assaloni R, and Ceriello A. Molecular targets of

10

11

diabetic vascular complications and potential new drugs[ J].
Curr Drug Targets,2005,6:503-509.

Vincent AM, Stevens MJ, Backus C et al. Cell culture model-
ing to test therapies against hyperglycemia-mediated oxidative
stress and injury[ J]. Antioxid Redox Signal,2005,7 ;1494-
1506.

Pirlich M, Kiok K,Sandig G,et al. Alpha-lipoic acid prevents
ethanol-induced protein oxidation in mouse hippocampal
HT22 cells[ J]. Neurosci Lett,2002,328:93-96.

Dérsam B, Fahrer J. The disulfide compound a-lipoic acid
and its derivatives: a novel class of anticancer agents targe-
ting mitochondria[ J]. Cancer Lett,2016,371:12-19.

Packer L., Witt EH, Tritschler HJ. Alpha-lipoic acid as a bio-
logical antioxidant[ J]. Free Radic Biol Med,1995,19.227-
250.

Suh JH, Wang H,Liu RM, et al. (R) -alpha-lipoic acid rever-
ses the age-related loss in GSH redox status in post-mitotic
tissues : evidence for increased cysteine requirement for GSH
synthesis[ J ]. Arch Biochem Biophys,2004,423:126-135.
Wenzel U,Nickel A,Daniel H. Alpha-lipoic acid induces ap-
optosis in human colon cancer cells by increasing mitochon-
drial respiration with a concomitant O;" generation[ J]. Ap-
optosis,2005,10:359-368.

Simbula G, Columbano A, Ledda-Columbano GM, et al. In-
creased ROS generation and p53 activation in alpha-lipoic
acid-induced apoptosis of hepatoma cells [ J ]. Apoptosis,
2007,12.:113-123.

Cairns RA , Harris IS,Mak TW. Regulation of cancer cell me-
tabolism[ J ]. Nat Rev Cancer,2011,11:85-95.

(F4% 372 1)





