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Preparation of Inclusion Complex of Naringenin and f-cyclodextrin and Inhibitory Effects of It on Choroidal
Neovascularization in Model Rats

XU Xin-rong', YU Hai-tao’, HANG Li', SHAO Yan', DING Shu-hua', YANG Xue-wen’(1.Dept. of Ophthalmolo-
gy, The Affiliated Hospital of Nanjing University of TCM, Nanjing 210029, China;2.School of Pharmacy, Nan-
jing University of TCM, Nanjing 210023, China; 3.Dept. of Clinical Laboratory, The Affiliated Hospital of Nan-
jing University of TCM, Nanjing 210029, China)

ABSTRACT OBJECTIVE: To prepare inclusion complex of naringenin and S-cyclodextrin (-CD), and to study the inhibitory
effects of it on choroidal neovascularization (CNV) in model rats. METHODS: The inclusion complex of naringenin with p-CD
was prepared by saturated solution method. The inclusion characterization of naringenin with f-CD was determined by x-ray diffrac-
tometry (XRD) and FTIR, the contentand the solubility of naringenin in water was calculated based on standard curve. Rats were
anesthetized to receive krypton laser to induce CNV. 15 BN rats were randomly divided into solvent control group (constant volume
of solvent), naringenin group (20 mg/kg) and naringenin S-CDinclusion group(97.4 mg/kg), and then given relevant medicines in-
traperitoneally once a day for consecutive 4 weeks. The area of CNV lesions were measured in choroidal flatmounts by the tech-
nique of chorioid sheeting. RESULTS: It had been found that f-CD had strong inclusion capacity with naringenin; the solubility of
naringenin in water was 11.8-fold of naringenin monomer. Compared with solvent control group, the area of CNV in naringenin
group and B-CD inclusion group were decreased; there was statistical significance (P<<0.01 or P<<0.05). Compared naringenin
group, the area of CNV in naringenin S-CD inclusion group was decreased; there was statistical significance (P<<0.05).CONCLU-
SIONS: f-cyclodextrin increases the solubility of naringenin in water; naringenin/$-CD inclusion has stronger inhibition on CNV in
model rats than that of naringenin.

KEYWORDS Narigenin; f-cyclodextrins; Choroidal neovascularization
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in-f-CD
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Study on Asymmetric Reaction of Curcumin and Propionic Anhydride

QIN Wei', WANG Xin', LIU Lei', PANG Lei’, WANG Jing' (1.College of Pharmacy, Qiqgihar Medical University,
Heilongjiang Qiqihar 161000, China; 2.The Third Affiliated Hospital of Qiqihar Medical University, Heilongji-
ang Qiqihar 161000, China)

ABSTRACT OBJECTIVE: To asymmetric synthesize the 1- (4-propionyloxy-3-methoxyphenyl) -7- (4-hydroxy -3-methoxyphe-
nyl)-1, 6-heptadiene-3, 5-dione (compound 1) of curcumin and propionic anhydride METHODS: Compound 1 was synthesized by
using curcumin and propionic anhydride as raw material, pyridine as catalytic agent, dichloromethane/N, N-dimethylformamide
(DMF) as solvent; the structure of it was characterized by NMR. The optimal reaction condition such as temperature, time and
amount of pyridine were well studied with yield as index. RESULTS: Compound 1 (yield of 81.2%, purity of 99.0% ) was obtained
and confirmed. The optimal reaction of compound 1 was as follows: curcumin and propionic anhydride ratio of 1:1.5(m/m) ,reac-
tion temperature of 30°C , reaction time of 30 min, pyridine amount of 0.5% . CONCLUSIONS: Target compound 1 could be ob-
tained by this technology. It is easy and simple to handle with high yield and high purity. And it can be used as reference for further
study on the structure modification of curcumin.

KEYWORDS Curcumin; Asymmetric reaction; Propionic anhydride

298 7% (Curcumin) J& )\ 22 B} 22 8 J& #1428 (Curcuma
longa L) FRRZE AP HRIUN Z BRI W), AR R L 8 5K
WA R, JERA T IZ (25 BV, e 48 Jsade o
PR PORRE ORI HET, DA 2R E RN
GIESVE7/FE ST 81 RN TTIE - N ey A1V Seg P
FIARTRSE , CEAA N 2R D WAt , A R BE AR 7 A RN 24
U I R 52 2T ARCOR R BRR BLAS T 22 3R A D i Sk Ak

FYRBE— ST, BRI, 5 T 22 3R IR BRI A W 4
Z TS UIAE R A R M EARAT i edoUL , 25 I R
B AT SCRRIRIE"™, 2228 3% 10 B TRATT AR ) D O B M — Sl
AL, HA L RIF 2 ML fE k. (R B e
B PR EHD R A PR 3k 22 8 R S IR
TFA SR, HEAT AR B BRI , 15 5122 B 38 Iy R 1) B g
P 7 ) ——1- (4- T B SR A -3- AR R AR O ) -7- (4-F2 BE-3- T 4R

ular structures and functional units[J]. Angew Chem Int Ed
Eng,1994(33):803.

[ 7] Harata K. Structural aspects of stereodifferentiation in th-
e solid state [J]. Chem Rev,1998,98(5):1 803.

[ 8] Connors KA. The stability of cyclodextrin complexes in

A HGIH R TR EE ) TREARDI (R )5 H (No.12531821)

w PRI B BTS2 S . LR 0452-2663160.
E-mail: qinweiggmu@163.com

#IBIRIER : 2%, 0L O] RER 2 . I
0452-2663160, E-mail:469531593@qq.com

- 984 - China Pharmacy 2014 Vol. 25 No. 11

solution [J]. Chem Rev,1997,97(5):1 325.

[9] HEA, KT, KBS LNIE-BCD X BT s fth Fl (1 &
YEFIBFEPAI]. o B 37 25 4 &, 2008, 17(19) : 1 695.

[10] skHaxR, fETTHE.CD A A A HIXHER K Bl 18 P-HEEE
AR )]. o B 25 28 5238 4, 2008,24(10) : 1 318.

[11] Shulman M, Cohen M, Soto-Gutierrez A, et al. Enhance-
ment of naringenin bioavailability by complexation with
hydroxypropoyl-p-cyclodextrin[J]. PLoS One, 2011, 6
(4):1.

(ki H 9 2013-08-21 &1 H 1. 2013-10-15)

TEHE WLEEBEEI11E



