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ABSTRACT - The following study was presented to investigate the anti-inflammatory effect of peel extracts (PE)
from three citrus fruits: Citrus unshiu, Citrus limonia Osbeck and Citrus hallabong. According to this study, cytotox-
icity, NO-production and protein levels of iNOS (inducible nitric oxide synthase) in macrophage cell were analyzed,
which had been incubated in murine macrophage cell line RAW 264.7 cell of PE from those three citrus fruits.
According to Citrus unshiu peel extracts (CUP), Citrus limonia Osbeck peel extracts (CHP) and Citrus hallabong peel
extracts (CLP) treatment, the result showed that there was no cell growth inhibited below 2 mg/mL. Comparing the
NO-production of the cell with LPS (100 ng/mL) and the treatment without LPS, significant increase of NO-produc-
tion was detected. However NO-production also showed decrease trend, as the concentration increased. For each treat-
ment, at the concentration of 1 mg/mL, NO-ihibitory activity showed significant result with following order: CUP >
CHP > CLP. According to the result from Western blot, the inhibitory activities of iNOS protein from CUP and CHP
showed fairly similar performances. Also inhibitory activity of COX-2 showed the following order: CUP > CHP>
CLP. There was no doubt that all the treatments of CUP, CHP and CLP have anti-inflammatory effect and also that the
inhibitory activity of the CUP treatment was the strongest among those three.

Key words : citrus fruit, peel extracts, anti-inflammatory effects

22 33

[¢)

& 2387k (Rutaceae), 7-F<(Citrus) 282

o=

4o
ol
s

carotenoid, terpenefF, bioflavonoid 5°] &
s AA RS o] 87X 7F ATkAL BaE A
phytochemicals”} % #dS ok HHET
Asla s goF 9 3dE g Sol
oArasrt Sl
Aoz <3k

21 A| 3 (macrophage)= 1A
k8L 2> (nitric oxide; NO)YS} T2 ElZ¢

PG)3} pro-inflammatory cytokine 532}

A
]
S
3
g
LEN
&
B

*Correspondence to: Kyoung-Hae Lee, Dept. of Food Science & Bio-
technology, Dongnam Health College, Gyeonggi 440-714, Korea
Tel: 82-31-249-6433, Fax: 82-31-249-6430

E-mail : khlee@dongnam.ac.kr

342

WA Helsti o 2FAT. ol AFWAELL
WSS FESE, S7e) Wwgel AW e
S RF A 9T ABS AT,
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dothelia NOS, inducible NOS (iNOS)’} 9=d], ©1% iNOS
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Az ete] 244 7F v Fetdeh. Mg F wells pH 7.4%1
PBSZE 23] M3 & MEE AFH3IAT} Lysis buffer (50
mM Tris-HCI pH 7.5, 50 mM NaCl, 1% Triton X-100, 1M
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ZF d-3A171 &, 22 A2 HRP-conjugated anti-mouse
antibody®} HRP-conjugated anti-goat antibody= *] 2] 3}
ot HA T AS F487] 918t 712 = ECL (enhanced
chemiluminescence, GE, Healthcare, Piscataway, NJ, USA)
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4,000 image analyzer (Fujifilm Life Science, Tokyo, Japan)
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Fig. 1. Growth inhibition ratio of extracts from Citrus unshiu peel
(CUP) on marcrophage cell (Raw 264.7).

Values are expressed as mean + SD of three independent experi-
ments.
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Fig. 2. Growth inhibition ratio of extracts from Citrus limonia
Osbeck peel (CLP) on marcrophage cell (Raw 264.7).

Values are expressed as mean + SD of three independent experi-
ments.
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Fig. 3. Growth inhibition ratio of extracts from Citrus hallabong
peel (CHP) on marcrophage cell (Raw 264.7).

Values are expressed as mean + SD of three independent experi-
ments.
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27 YMFES2] NOYNIs 3%
CUP, CHP, CLP F2Eo 95 axE gels] 4
8], 18] 22N 9FS A}23le] NOAA ASeAde =43 2

= Fig. 4, Fig. 5, Fig. 63} 7t} Murine macrophage
Raw 264.74139] CUP, CLP, CHPZ Z}Z} 0.25, 0.5, 1 mg/
mL CUP, CLP, CHP F&%&3} 20 mg/mL LPSE 244]7+
5 A28 AL, CUP, CLP, CHP F&&9] $d5a4=
geldt Az}, YA E NOZH = LPSE 100 ng/mLE A
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Fig. 4. Effect of extracts from Citrus unshiu peel (CUP) on the
production of NaNO, in marcrophage cell (Raw 264.7).

Values are expressed as mean + SD of three independent experi-
ments.

Data were analyzed by one-way ANOVA followed by the Tukey
HSD post-hoc test.

Statistical significance was considered at P < 0.05.
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Fig. 5. Effect of extracts from Citrus limonia Osbeck peel (CLP)
on the production of NaNO, in marcrophage cell (Raw 264.7).
Values are expressed as mean = SD of three independent experi-
ments.

Data were analyzed by one-way ANOVA followed by the Tukey
HSD post-hoc test.

Statistical significance was considered at P < 0.05.

NO production
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Fig. 6. Effect of extracts from Citrus hallabong peel (CHP) on
the production of NaNO, in marcrophage cell (Raw 264.7).
Values are expressed as mean + SD of three independent experi-
ments.

Data were analyzed by one-way ANOVA followed by the Tukey
HSD post-hoc test.

Statistical significance was considered at P < 0.05.
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Fig. 7. Effect of extracts from various Citrus fruits peel on the
production of NaNO, in marcrophage cell (Raw 264.7) at 1 mg/
mL concentration.

Values are expressed as mean = SD of three independent experi-
ments.

Data were analyzed by one-way ANOVA followed by the Tukey
HSD post-hoc test.

Statistical significance was considered at P < 0.05.
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Fig. 8. Inhibitory effect of Citrust peels extracts on the protein
levels of iNOS in marcrophage cell (Raw 264.7).

Values are expressed as mean + SD of three independent experi-
ments.

Data were analyzed by one-way ANOVA followed by the Tukey
HSD post-hoc test.

Statistical significance was considered at P < 0.05.
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Fig. 9. Inhibitory effect of Citrust peels extracts on the protein
levels of COX-2 in marcrophage cell (Raw 264.7).

Values are expressed as mean + SD of three independent experi-
ments.

Data were analyzed by one-way ANOVA followed by the Tukey
HSD post-hoc test.

Statistical significance was considered at P < 0.05.
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o] o} A== Fa3 71%e|n, iNOSel oste] A4
H NOE g3Whes £IAN71A, 935S ASAIITE),

HZ1H-8-o| A macrophageE iNOS2F COX-25 §HA] 5}od
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