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In vitro Antioxidant and Anti—-inflammatory Effects of Ethanol Extracts from Sprout
of Evening Primrose (Oenothera laciniata) and Gooseberry (Actinidia arguta)

Chung Shil Kwak' and Ji Hyun Lee
Institute on Aging, Seoul National University, Seoul 151-742, Korea

ABSTRACT To investigate the biological benefits of Korean traditional vegetables, anti-oxidative and anti-in-
flammatory effects of ethanol extracts from blanched and dried sprouts of evening primrose (Oenothera laciniata,
OL) and gooseberry (Actinidia arguta, AA) were measured. Total polyphenol and flavonoid contents of OL were higher
than those of AA; OL contained 60.4 mg tannic acid/g dry weight and 31.9 mg rutin/g dry weight, while AA contained
33.0 mg tannic acid/g dry weight and 20.3 mg rutin/g dry weight. The ICso value for DPPH radical scavenging activity
was 58.2 pg/mL for OL ethanol extract and 122.1 pg/mL for AA ethanol extract. The reducing power upon 500 pg/
mL of ethanol extract treatment was as strong as 52.1 ug ascorbate eq./mL for OL and 45.3 pg ascorbate eq./mL
for AA. Regarding anti-inflammatory effects, inhibition rate against 5-lipoxygenase (LOX) and cyclooxygenase (COX)-2
activities were 29.5% and 79.5% for OL, as well as 11.5% and 39.1% for AA, respectively at a concentration of
250 pg/mL. Lipopolysaccaride (1 pg/mL)-treated RAW 264.7 macrophage cells subjected to OL ethanol extract at
various concentrations (0~25 pg/mL) showed significantly reduced synthesis of nitrite oxide (NO), prostaglandin (PG)
E2, and IL-6 in a dose-dependent manner without cytotoxicity, although TNF-a synthesis was not affected. In conclusion,
both OL and AA sprouts showed strong antioxidative activity, whereas OL showed very strong anti-inflammatory
activity via effective reduction of NO, PGE2, and IL-6 synthesis in LPS-activated macrophage cells.
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Table 1. Polyphenol and flavonoid content of samples

Total flavonoid content
(mg rutin/g dry wt)

Total polyphenol content
(mg tannic acid/g dry wt)

oL 60.4242.13"" 31.92+1.10"
AA 32.99+1.04 29.32+0.71

OL: Oenothera laciniata, AA: Actinidia arguta. .
Significantly different between OL and AA at P<0.05 or  P<
0.001, determined by #-test.

tin/g, 29.3 mg rutin/go.2 A duto|go] o EUTHX

0.05)(Table 1).
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Fig. 1. DPPH radical scavenging effect of ethanol extract of samples. OL: Oenothera laciniata, AA: Actinidia arguta. Ascorbate
was used as a positive control. ICsp: concentration presenting 50% inhibition effect.



Table 2. Reducing power of ethanol extract of samples

Reducing power (ug ascorbate eq./mL)

100 pg/mL 500 pg/mL 1,000 pg/mL
oL 11.840.1 52.1+0.5"" 97.0+1.8™
AA 11.3£0.0" 45.3+0.7 82.242.1

OL: Oenothera laciniata, AA: Actinidia arguta.

NS: not significant.

Slgnlﬁcantbf different between OL and AA at the same concen-
tration at  P<0.001, determined by #-test.

Z Mo A myricitrin®} hypering #
=2 DPPH itz &5 A9 43 A4
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F98L 7h7F 11.3 pg AA eq./mL, 45.3 ng AA eq./mlL,
82.2 ng AA eq./mL=Z 100 pg/mL A sLoAE F A=
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' |ul0|-

A oA
S =

¥ AT A et gtelee] & Hehuiwols §3
e oAt ol

Zpol 7k AAA T 2 3ls kel 9L L
S8t Sk, Eutolmo] vhefi<eol Hlske] DPPH

o,
do

¢
o
)
ot
g
of\
1:0’>'
=)

211

Table 3. Inhibition effect of 5-LOX and COX-2 activities of
ethanol extract of samples

LOX activity inhibition rate (%)

100 pg/mL 250 pg/mL
oL 24.8+4.4" 29.5+2.9™
AA - 11.5+1.9
EGCG 94.4+1.2 (50 pg/mL)

COX-2 activity inhibition rate (%)

100 pg/mL 250 pg/mL
oL 60.8+1.0"" 79.5+0.9"
AA 19.8+1.1 39.1£7.5
EGCG 83.4£1.0 (10 pg/mL)

OL: Oenothera laciniata, AA: Actinidia arguta.
Slgmﬁcanﬂy different between OL and AA at the same concen-
tration at P<0.05 or ~ P<0.001, determined by t-test.
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Fig. 2. Effect of Oenothera laciniata sprout ethanol extracts on
viability of RAW 264.7 macrophage cell. After serum depriva-
tion, cells were treated with various concentrations (0~ 100 pg/
mL) of evening primrose (Oenothera laciniata) sprout ethanol
extract for 24 hr. Cell numbers were estimated by the MTT
assay. Each bar represents the meantSD (n=5). Means with the
same letter are not significantly different at P<0.05, determined
by ANOVA and Tukey's multiple test.
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Fig. 3. Effect of Oenothera laciniata sprout ethanol extract on nitrite, PGE2, IL-6, and TNF-a synthesis in LPS-treated RAW
264.7 macrophage cell. After serum deprivation, cells were pretreated with various concentrations (0~25 pg/mL) of Oenothera
laciniata sprout ethanol extract for 1 hr to LPS treatment (1 pg/mL). After 24 hr incubation, media was collected for the assay.
Means with the same letter are not significantly different at P<0.05, determined by ANOVA and Tukey's multiple test.
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