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Abstract

To assess the relationship between anti-oxidant and immunomodulatory activities of Diospyros kaki Thunb. fruit,
we harvested persimmons on the first Friday of every month from July to October, and conducted a DPPH assay,
a T-bet promoter assay, and an ELISA for IL-4 determination. Anti-oxidant activity increased as fruit weight rose.
When the fruit was extracted with five different solvents, and the extracts examined for radical scavenging activity,
such activity exhibited a pattem similar to that seen when anti-oxidant activity was assessed. T-bet promoter activity
decreased on ripening, whereas IL-4 expression increased, as tested in a DNFB-induced animal model. Collectively,
the results suggest that inflammation-inhibitory activity, valuable in treatment of some immune diseases, rises as

persimmons ripen.
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DPPH radical scavenging activity
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Luciferase assay
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Fig. 1. Weight change of Diospyros kaki Thunb.

DK?7, DK8, DK9, and DK10 denote the persimmon fruits which are harvested on the
first week of July, August, September, and October 2006, respectively.
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Fig. 2. Radical scavenging activity by aqueous extract using a
DPPH assay.
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Fig. 3. Radical scavenging activity by various extracts using a
DPPH assay.
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Fig. 4. T-bet promoter activity by a luciferase assay.
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Fig. 5. Comparison of IL-4 expression in DNFB-induced animal
model during persimmon ripening.

o
1=
-

<

Y, IL4= Th2 Al29] 2315 338}
24 9 BSIA s} HITAES] 22914, o
A3} 142 2889 IL-10]0} TNFe] 34
(14,15). w2}A T-bet promoter T4 2] WH3=
Q5ke] olEy] F1<1x1Q] DNFBE A3t SERdS
g3t 4 T IL49] 3 2o]S ELISAR Hlws3ith
05% DNFBS HH5-2 o3 =¥3}%3 u, DNFB 742
off Hlgte] oF 320 &2 IL4 HFS Hols Ao Hol
olEy] mielo] futd Ao g FHAE Tt DNFBTS
100%Z 3ste] DK7914 DK109] AZS A2)g 27, 1.4
W o] tizTrol| Hlaste] DK79] -9 30% =] ¥
S Hol= Z10F Ko}, DK7°0] oEY] oA sgo] 7
Hojwt Aoz gAE ek L3k DK79) Hlsle] DK10<]
L4 3 o] F7kete As 55t vsHoA etz
245 olEn oA TYo] AetEs tHFE g2 & F
AU

A< E T helper cell- Ad40] E|THA] 2714 subset2-
7EA A @tk Th1# Th2 type®] FEE Urojz|=H
T-bet(T-BOX21, TBX21)-> Thl-specific T-box transcription
factorZ A T celld] #3}5 =gttt wAAS ) sk
A, gRbd o g WA o7} B2 2]] 9= Thl cell
Th2 cell®] Hl&©o| 24 Yepdth & 28 HRke-&
YO 7= Th2 cell®] Bl&©] =4 Yehhs @45 Hole
] o]&¢] W27} f-A]E]ojobgt TH M| 9] homeostasis
7F fFAEYAL E 5 dTi16,17). ©] 7A-¢- WHAE gho]

> o
X,
> i

r?L'L
e lo

ol
o4

s fo

i}

==

qo 19
k5 r%
IO ol

ol
o N

A

37 A|158 A53 (2008)

T ol 27kA7F =t vk Th2 AlE9] #315
AAshk= Blo)at, WA = Thi cell®] 315 243
X3l Aot & Ao A= T-bet©] Thl transcription
factorQl 2= ©]-&-3ke] T-bet®] B4E EFaL4} stk
7 A3} Fig. 4914 B vle} o] DK79A4 DK10L. 2
Yol w2} T-bet promoter E4J o] vl H oz 7+4 3}
o, A o2 L4909 Bde F7HHS YeRdlth o=
A LPSOl| &3t w495 el e] A= T-bet promoter
o} IL49] Fa ] FHBAE AT ZA FA S &
T AT AHollA o] AT Fao] kil ot

(@) oF
I =

JENA] F2EZRE o) AALDA, T-bet promoter
24, IL4 &8 Ao FBAAE E45taa 7EHH
1089714 25 A7 R 7838t #2195 4 ARE
FRISIA 7o) FAE A7t AHEFE FAAAHA
ksl G4 oA o] risHAFE tsleiA o]
-FATh 47FA1 9] SR FES 7] Gaksl S
FAFE S Bk T-bet promoter AL F&0] B4
2 oA He S B, olo] vl 49 W
A A% et T7kshe AS & F AU o]z
u]Fo] Ko} =8kr] 7)o ule} o] g FAHE

_,d
d

ofN
=2
@
i
)

s

HAe 2
& A7e Aesd7IEAE e Aol ofste] =35
AUt Eoh £ A8 7o} AR(T-bet assay)= 51|
saAE ] A0l Ao oste] FHHAFUT

1. Cha, H.S. (1999) Studies on the Utilization of astringent
persimmon. Report of Korea Food Research Institute,
ppl-76.

2. Hong, 1.S.,, Chae, K'Y. (2005) Physicochemical characteristics
and antioxidant activity of astringent persimmon
concentrate by boiling. Korean J. Food Culinary Sci.,
21, 709-716

3. Seo, J.H., Jeong, Y.J., Kim, K.S. (2000) Physiological
characteristics of tannins isolated from astringent
persimmon fruits. Korean J. Food Sci., 32, 212-217



10.

JEu) 2280 9% FUBa B4 W28 BYY 45 M

. Jung, H.S., Jeong, H.S., Lee, J.B., Sung, J.H., Choi, J.U.

(2001) Effects of storage conditions on quality change
after storage of deastringencied persimmons. Korean J.
Food Preserv., 8, 1-8

. Kang, W.W., Kim, K.Y., Kim, J.K., Oh, S.R. (2000)

Quality characteristics of the bread added persimmon
leaves powder. Korean J. Food Culinary Sci., 16, 336-341

. Park, J.Y., Heo, J.C., An, SM., Yoon, EY., Han, SM.,

Hwang, J.S., Kang, SW., Yun, C.Y., Lee, S.H. (2005)
High through-put screening of anti-oxidant activity by
medicinal insect libraries. Korean J. Food Preserv., 12,
482-488

. Heo, J.C., Park, J.Y., An, SM., Lee, JIM., Yun, C.Y.,

Shin, H.M., Kwon, T.K., Lee, S.H. (2006) Anti-oxidant
and anti-tumor activities of Gastrodia elata Blume
extracts. Korean J. Food Preserv., 13, 83-87

. Heo, J.C., Woo, SW., Kweon, M.A., Park, J.Y., Lee,

HK., Son, M., Rho, J.R. and Lee, S.-H. (2008) Aqueous
extract of a seed from Helianthus annuus alleviates
asthmatic symptoms in vivo. Int. J. Mol. Med., 21, 56-61

. Woo, K.J,, Lee, TJ., Lee, S.H., Jeong, Y.J., Park, JW.,

and Kwon, T.K. (2007) Elevated gadd153/chop expression
during resveratrol-induced apoptosis in human colon
cancer cells. Biochem. Pharmacol., 73, 68-76

Woo, S.U. Anti-inflammation activities of Diospyros kaki
extracts using an atopy-induced animal model and T-bet
promoter assay. Feb. 2008. MS thesis, Kyungpook
National University, Daegu, Korea.

11.

12.

13.

14.

15.

16.

17.

753

Neis, M.M., Peters, B., Dreuw, A., Wenzel, J., Bieber,
T., Mauch, C., Krieg, T., Stanzel, S., Heinrich, P.C,,
Merk, H.F. (2006) Enhanced expression levels of IL-31
correlate with IL-4 and IL-13 in atopic and allergic
contact dermatitis. J. Allergy Clin. Immunol., 118,
930-937

Finotto, S. (2008) T-cell regulation in asthmatic diseases.
Chem. Immunol. Allergy, 94, 83-92

Szabo, S.J., Kim, S.T., Costa, G.L., Zhang, X., Fathman,
C.G., Glimcher, L.H. (2000) A novel transcription factor,
T-bet, directs Thl lineage commitment. Cell, 100,
655-669

Calcagni, E., Elenkov, 1. (2006) Stress system activity,
innate and T helper cytokines, and susceptibility to
immune-related diseases. Ann. NY Acad. Sci., 1069,
62-76

Bellanti, J.A. (1998) Cytokines and allergic diseases:
clinical aspects. Allergy Asthma Proc., 9, 337-341
Matsumoto, M., Kotani, M., Fujita, A., Higa, S,
Kishimoto, T., Suemura, M., Tanaka, T. (2002) Oral
administration of persimmon leaf extract ameliorates skin
symptoms and transepidermal water loss in atopic
dermatitis model mice, NC/Nga. Br. J. Dermatol., 146,
221-227

Zheng, Q.L., Nakatsuka, A., Itamura, H. (2006)
Involvement of negative feedback regulation in wound-
induced ethylene synthesis in ’Saijo’ persimmon. J. Agric.
Food Chem., 54, 5875-5879

(A5 20089 69 25, = 2008 10€ 29)



