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Study on Release and Anti-tumor Effect of Curcumin Derivatives in Vitro

YU Tingting, JIANG Fusheng, LIU Nannan, DING Zhishan*(Zhejiang Chinese Medical University, Hangzhou 310053,
China)

ABSTRACT: OBJECTIVE To study the release and anti-tumor effect of curcumin derivatives, mPEG,,-Gly-Cur,
MPEG-Gly-Cur-OA and Cur-OA,, in vitro. METHODS The release property of curcumin derivatives in HepG2 cell culture
supernatant was studied by HPLC method; furthermore, the antitumor activity of the derivatives in vitro was evaluated by MTT
method with HepG2 cell lines. RESULTS HPLC detection conditions of curcumin were established. In deactivated cell culture
supernatant, mPEGy-Gly-Cur and mPEGy-Gly-Cur-OA could release curcumin in a rational speed, while the release speed of
Cur-OA, was too slow to be able to show any potential application, however, the release rate of curcumin from Cur-OA, and
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other curcumin derivatives was remarkably promoted in the untreated HepG2 cell culture supernatant, which may imply enzyme

hydrolysis takes place. Additionally, MTT assay confirmed that three derivatives still had cell growth inhibition activity against
HepG2 cell lines, and the derivative Cur-OA, with the strongest activity, but all were less efficient than curcumin.
CONCLUSION Curcumin stability can be effectively improved after modification and the oleic acid double esterification
derivative may enhance anti-hepatic carcinoma activity by cell phagocytize way, which deserves further research.

KEY WORDS: curcumin derivatives; in vitro release; antitumor; PEGylation
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Fig1 HPLC chromatograms of curcumin derivatives
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Fig2 HPLC chromatograms of curcumin derivative Cur-OA,

Chromatographic condition: at first 100% methanol was used to elute,

then mobile phase was gradiently changed into methanol/acetic ester
(68/32) in 5 minute, and kept the proportion to elution for 25 min, flow
rate: 1 mL-min~', detection wavelength: 420 nm; column temperature: 35 C
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Tab 1 The hemi-inhibitory concentration of curcumin
derivatives to the HepG2 cells after 48 h(n=3, x*s)

B/ SRR S 1Cs0/umol-L™
mPEG-Gly-Cur 13.26+2.12Y
mPEGy,-Gly-Cur-OA 12.76+1.12Y
Cur-OA, 11.17+3.41"

Cur 7.08+1.43

I 15 Cur B, VP<0.05
Note: Compared with Cur, "P<0.05
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Fig 4 Proliferation inhibition curve of curcumin derivatives

to HepG2 cells after 48 h(n=3, x=*s)
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Fig 5 Morphology changes of cells after the exposure to
curcumin derivative Cur-OA,

graph a is taken at x 200 magnification, so as x 400 magnification to the
graph b. In Diagram, big white arrow indicated cells absorbed a large
number of drug particles and with significant morphology
change(shrinkage); small white arrow showed that the drug
self-assembled into tiny particles; pictures were taken after 48 hours
treatment with 16 umol-L_1 Cur-OA;
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R ET A4 BA M0 255K B B9 HPLC-MS/MS M E R EE AR SNFEAR
RIBAE, B ELE T SRR, WHT 41E 321000)

#HE: BBy 2 5 HPLC-MS/MS il & Ao 3¢ P8k 76 A 64 25 Mok B, SFAR 0w e i K Bt RAR AR 5303, 5
& SRA HPLC-MS/MS #il i, B LRI IE R & ik 4 22 de 4 K . K A Shimadzu Shim-Pack VP-ODS &3 4£(150 mmx2.0
mm, 5 um); FEFANA FE-K(E 5 mmol- L™ BEE 44 0.1% T BR), #hAEM; #Aik: 02 mLmin™'; KA = EWHAFR
AL, BHEE TR, EHTFAEX, RBEE TN, Babied ol Fe AR 6B 69 & F 58 A m/iz 181.1-72.2,
m/z 223.1—208.1, 20 %4 e %X F v RGEwb e 60 mg J&, ERFI A 5 R E R H R, KA #E 5 6 HPLC-MS/MS
Bt iRt AT A A 25K B, AR AN R BRI e 25 0.5~100 ngrminT' W AR Sk @ AR L L R E
LMK FBIF(=0996 9), it mikd, BA. BRMEEE, DA, hik. 2ERRBEBRAFEADHRSITER, 20 &
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