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ter soluble chitosan nanoparticle for delivering anticancer agent
preparmg method thereof)
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1. #1220 ZA} (Shirmer’s test)

0.001
p<0.01 p< 35.2%
—— 23.9%)

OF(Baseline) 4xxp 81t 125Kt ‘
B oo SAREESE(A0) CHZ=F(Placebo)
" P<0.001
P<0.01 239% 1033 35.2%

. s Y

832 874 =
. E

2185 839 771 764

- EEI EAUESFES
=2 (Placebo)

0%(Baseline) i A LFH

2. HIEIEA =29t 0| A|ZHNIKBUT) ZA}

FE2EH HAR? =0 =20| 55| SY=i=X| EY5k= U
(1) ARZHZ2) it'EJ-HLI BAHE*&X’“':'( )“"I-TL CHz=
(Placebo) tHH| 8, 12FXI0jM EHX| SAXCZ F2lstA| S7F
* J2HZ Pl SAIKEIL MElE

*P(0.001 : 100H AS 7|&5104 0.1% 2R

Table 1. Change of Schirmer test values between AO
(Anthocyanin Oligomer) and Palcebo.

Week 0

(Baseline) Week4  Week8  Week 12

Anthocyanin - g 55,35 8744042 955+0.40 1033+0.40

Oligomer
Palcebo 7.85+0,35 839+0.41 7.71+£0.38 7.64+0.32
P—-value 0.50 0.57 0.001 €0.001

Values are expressed as Average=SEM

MF = 4,8, 125K ZF 4.2%, 23.9%, 35.2% WS 7tE 2

|

p<0.001 66.3%
p<0.001 40.1% =

O 2N W h OO N ®

0F(Baseline) 4z=x} 8xxt P~
B 0| SAYEEES(A0) CHZE2(Placebo)
P<0.001 P<D.8001 66.3%
8 7200 £
7
6 512
5 — ; 514 :
525 .
4 475 472
3
2 ~—EENT SAUSTEE
1 o =2 (Placebo)
0
0F(Baseline)  4FA+ 8Fx} 1274

NIKBUT (Non—Invasive Keratograph Break—Up Time) ZAI2H?
Hxst =2 SYol= ZARY & 713 K88 ZAMH0|H,
== FXAZHE STst= DAY

(1) AlgiZoH22h © =eaj) 9__/.\_23—’5—%%( O) HFZ =
(Placebo) EHHI 8, 12FXI0IN = *XI SAXC=E FolstAl S7t
* 224 PZ: SAR2I0] MEIE *P (0001 1 100K A 725101 0,1% QXY

Table 2. Change of NIKBUT values between AO
(Anthocyanin Oligomer) and Palcebo

Week 0

(Baseline) \Week4 ~ Week8  Week 12

Anthocyanin - 750 19 5834023 7.20+025 7.85+0.22

Oligomer
Palcebo 512+0.21 525+0.20 5.14+0.19 4.72+0.17
P-value 0.21 0.068 <0.001 €0.001

Values are expressed as Average+SEM

* 8% Z 4,8 12F K} ZF 11%, 40.1%, 66.3% NS 7I8 =2

3. ==Ota|AIZHTBUT) BAKTear film break—up time) |

P<0.001
60.

8
71
6
5
44
34
21
14
04
0%(Baseline) 4z} LESSY 1254
- I BAYEEES(A0) L= (Placebo)
prasn = <0001 P<0.001
o 732 0%
P<0.05 624 = -
30
457 3
7 488 :
454 457

~—ECI] FAUEFEE
£ = (Placebo)

O R N WA U O N ®

EEUTIAIZE ZARY? X ES Xk ZARIHOIN =8 X[450]
ntalg|of 9] AN EXEE A4S £H5te ZARIHEEAIZI0|
75-'015:-'4‘—% OPYHOl MEHo| =2at5iA)

(1) NEZaHRZY : B FAUSFEE(A0) MFZ AR
(PlacebO) CHd| 4, 8, 12FX 0N SHX| EAMCZ S9/51H &7t

* 20T Pzt EARIEIC] AZIE *P (0001 : 1008 Al 71E5104 0.1% QAIAM

Table 3. Change of Tear Break Up Time(TBUT) between
AO(Anthocyanin Oligomer) and Palcebo.

Week 0

(Baseline) \Week4  Week8  Week 12

Anthocyanin - o710 16 5784013 6.94+0.16 7.32+0,14

Oligomer
Palcebo 454+0.13 5.29+0.13 4.88+0.14 4.57%0.10
P-value 0.89 0.012 <0.001 {0.001

Values are expressed as Average+SEM

03(Baseline) eSS 8FXt 123K}

*ARHZILRE &

* 8% F 4,8 125Kt 2} 9.3%, 42.2%, 60.2% HMES7te 2
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Anthocyanin effectively scavenges free radicals and protects retinal cells from H,O,-triggered
G2/M arrest

Jin-Woo Hwang ¢ Eun-Kyung Kim ¢ Seung-Jae Lee ¢ Yon-Suk Kim ¢ Dong- Kug Choi * Tae-Kyu Park ¢ Sang-Ho Moon ¢
Byong-Tae Jeon ¢ Pyo-Jam Park
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Antioxidant Activity and Protective Effect of Anthocyanin Oligomers on H,O,-triggered G2/M
Arrest in Retinal Cells

Jin-Woo Hwang,t Eun-Kyung Kim,} Seung-Jae Lee, Yon-Suk Kim,T Sang-Ho Moon,
Byong-Tae Jeon,} Si-Heung Sung,} Eun-Tae Kim,§ and Pyo-Jam Park*,{
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Biosynthesis of Oligomeric Anthocyanins from Grape Skin Extracts
Jin-Woo Hwang 12, Sithranga Boopathy Natarajan 2, Yon-Suk Kim !2, Eun-Kyung Kim 13, Jac Woong Lee 2, Sang-Ho
Moon 3, Byong-Tae Jeon 13 and Pyo-Jam Park 1.2*
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Anthocyanin effectively scavenges free radicals and
protects retinal cells from HyO,-triggered G2/M arrest

Jin-Woo Hwang * Eun-Kyung Kim * Seung-Jae Lee * Yon-Suk Kim « Dong-Kug
Choi * Tae-Kyu Park « Sang-Ho Moon * Byong-Tae Jeon * Pyo-Jam Park

Eur Food Res Technol(2012) 234 : 431-439 DOI 10.1007/500217-011-1648-9
Received : 6 July 2011 / Revised : 7 December 2011
Accepted : 15 December 2011 / Published online: 28 December 2011 ¢ Springer-Verlag 2011

Abstract : It has been previously shown that effectively lize free
radicals and can act as an antioxidative and anti-aging agent and prevent dementia. In
addition, anthocyanins promote expression of rhodopsin, which facilitates night vision
impairment, blurred vision, eye fatigue due to physical and mental fatigue, and a loss in
rhodopsin has been shown to result from various eye diseases. In this study, the free
radical i ies of anth ins were evaluated for the 1,1-diphenyl-2-
plcrylhydrazyl (DPPH) radical, alkyl radical, and hydroxyl radical using electron spin
resonance spectroscopy. The DPPH radical scavenging activity of anthocyanins
increased in a dose-dependent manner, with a 50% inhibitory concentration (IC50)
value of 2.9 Ig/mL. The alkyl radical scavenging activity of anthocyanin was also high,
with a IC50 value of 52.2 Ig/mL.

In addition, the hydroxyl radical ing activity of ins was
concentration-dependent. The inhibitory effect of anthocyanins on lipid peroxidation
was examined using the ferric thiocyanate and thiobarbituric acid assays. The
inhibitory activity of anthocyanins was found to be comparable to that of Vitamin E. In
addition, the ability of anthocyanins to reduce oxidative DNA damage was assessed in
vitro by measuring the conversion of supercoiled pBR322 plasmid DNA to the open
circular form.

Also, we have found that anthocyanins” inhibitory activity of the H202-induced G2/M
phase arrest in ARPE-19 cells. Anthocyanins enhanced the activities of superoxide
di catalase, i id: and glutathi; in ARPE-19
cells. Taken together, the present results demonstrate that anthocyanins possess potent
antioxidative activity.

Keywords : Antioxidation, Anthocyanin, ARPE-19, G2/M phase arrest

Antioxidant Activity and Protective Effect of
Anthocyanin Oligomers on HyO,-Triggered
G2/M Arrest in Retinal Cells

Jin-Woo Hwang,’ Eun-Kyung Kim," Seung-Jae Lee,” Yon-Suk Kim,  Sang-Ho
Moon,} Byong-Tae Jeon,: Si-Heung Sung,} Eun-Tae Kim,$ and Pyo-Jam Park*,

1 Department of Biotechnology, Korean Nokyong Research Center, and §
Department of Family Medicine, School of Medicine, Konkuk University, Chungju, 380-701, Korea

Abstract :In this study, the fi dical of anth
oligomers for 1,1-diphenyl-2-picrylhydrazyl(DPPH) radwal alky] radical, and
hydroxyl radical were evaluated using electron spin resonance (ESR) spectroscopy.
The DPPH radwal alkyl radical, and hydroxyl radical scavenging activity of

increased in a dos manner, with the 50% inhibitory
concentration (IC50) value of 13.0, 14.0, and 448.0 pg/mL, respectively.

The inhibitory effect of anth i on lipid p i was ined
with ferric thiocyanate (FTC) and thiobarbituric acid (TBA). The inhibitory activity of
anthocyanin oligomers was found to be comparable to that of vitamin E. In addition,
anthocyanin oligomers enhanced the activities of superoxide dismutase (SOD, EC
1.15.1.1), catalase (CAT, EC 1.11.1.6), glutathione peroxidase (GPx,EC1.11.1.9), and
glutathione-S-transferase (GST, EC 2.5.1.18) in ARPE-19 cells.

In addition, anthocyanin oligomers inhibited the H202-induced G2/M phase arrest in
ARPE-19 cells. Taken together, the present results demonstrate that anthocyanin
oligomers have high antioxidative activity.

Keywords : antioxidation, anthocyanin oligomers, ARPE-19, G2/M phase arrest
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Abstract : We synthesized ollgomenc anthocyanms from grape skin-derived monomeric

such as anth and idin by a fer ion technique
using Aspergillus niger, crude enzymes and glucosidase. The biosyntheses of the
oligomeric anthocyanins carried out by the i method using illus niger

and crude enzymes were confirmed by ESI-MS.

The molecular weight of the hesized anth in oli; was ds ined using
MALDI-MS. The yield of anthocyanin oligomers using crude enzymes was higher than
that of the synthesis using Aspergillus fermentation. Several studies have been
demonstrated that oligomeric anthocyanins have higher antioxidant activity than
monomeric anthocyanins. Fermentation-based synthesis of oligomeric anthocyanins is
an alternative way of producing useful anthocyanins that could support the food
industry.

Keywords : in;
glucosidase

; crude enzyme; Aspergillus niger;

Effects of Grape Skin Extract, Anthocyanin Oligomer,
on a Murine Dry Eye Model
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and Hyung Bin Hwang!
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‘The Catholic University of Korea
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Abstract: This study was toi i the effects of in oli

on dry eye disease through animal experiments. To accomplish this, 80 eyes of 40 mice
were used, and dry eyes were induced by administration of 0.02% benzalkonium chloride
(BAC). Anthocyanin oligomers of two doses (10 mgkg and 50 mg/kg) were
administered once a day for 2 weeks, while the control group received 0.1% cyclosporine
A (CA) eye drops twice a day. Under a slit lamp microscope, the degree of corneal
erosion (NEI grading system), tear break up time (TBUT) and phenol red test were
observed. Moreover, histopathologic analysis of the lacrimal gland and corneal tissue was
also performed.

In the anthocyanin oligomer group (50 mg/kg), NEI score was significantly lower than
that of the BAC treated group, while the TBUT and the wet length of phenol red thread
were significantly higher than in the BAC group (P<0.01). Analysis of corneal tissue by
hematoxylin and eosin (H&E) staining showed that keratinization and thickening of the
cornea epithelial layer was not more prominent than those of eyes treated with
anthocyanin oligomer (50 mg/kg) and CA eye drops. Overall, our results demonstrated
that this natural compound has potential positive effects on the clinical index of dry
eyes in the murine dry eye model.

Keywords : antk in oligomer, anti-i effect ium chloride,
dry eye, tear film
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In Vivo Effects of Polymerized Anthocyanin
from Grape Skin on Benign Prostatic Hyperplasia

Young-Jin Choi |, Meiqi Fan 1, Yujiao Tang 1.2, Hyun Pil Yang 3, Ji-Young
Hwang 4, Eun-Kyung Kim 1,*

I Division of Food Bioscience, College of Biomedical and Health Sciences, Konkuk University, Chungju 27478,
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4 Department of Food Science & Technology, Dong-Eui University, Busan 47340, Korea; 1\,,/@.1“ acke
*C @kku.ac kr; Tel.: +82-043-84

Abstract : Benign prostatic hyperplasia (BPH) is a common chronic disease of the urinary
system among elderly men. Especially, the metabolic imbalance of androgen in elderly men
is one of the leading causes of BPH. Dihydrotestosterone (DHT) and converted testosterone
by 5-a reductase type 2(5AR2), binding with androgen receptor (AR), affect prostate
proliferation and growth. In BPH, levels of androgen signaling-related protein expression
are shown highly. Androgen signaling induces the overexpression of prostate-specific
antigen (PSA) and cell proliferation factor such as proliferating cell nuclear antigen (PCNA)
and cyclin D1. Grape skin amhocyamns are well known for their antioxidative, anti-cancer,
ti-diabetes, icrobial, and anti-aging activities.
Pol ized antk i (PA“ lated the ion of androgen signali lated
proteins such as SAR2, AR, and PSA in LNCaP cell lines. Furthermore, we investigated
the effects on PA in testosterone propionate-induced BPH rat experiments. The oral
administration of PA decreased the prostate weight in rats with TP-induced BPH. PA
decreased the AR, 5AR2, SRC1, PSA, PCNA, and cyclin D1 expression in prostate tissues
and the serum DHT levels, ameliorated the BPH-mediated increase of Bel-2 expression,
and increased the Bax expression. These results suggest that PA may be a potential natural
therapeutic agent for BPH treatment.

Keywords : anthocyanin oligomers; grape skin; benign prostatic hyperplasia
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