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Abstract

Opuntia species have been used for centuries as food resources and in traditional folk medicine for their nutritional
properties and their benefit in chronic diseases, particularly diabetes, obesity, cardiovascular diseases, and cancer.
The aim of this study was to evaluate the antioxidant activities and anti-inflammatory effects of 75% ethanol extracts
from Opuntia ficus-indica fruits (OFFE) and Opuntia humifiisa fruits (OHFE). The total polyphenol and total flavonoid
contents of OFFE were 17.07+0.08 and 8.65+0.08 mgQE/g, respectively, whereas those of OHFE were 9.41+0.14
and 2.03+0.08 mgQE/g, respectively. The antioxidant activities of OFFE and OHFE were determined based on various
radical scavenging activities using 1,1-diphenyl-2-dipicrylhydrazyl (DPPH) and 2,2'-azino-bis(3-ethylbenzthiazoline-6-sulfonic
acid) (ABTS) radical scavenging assays. The DPPH and ABTS radical scavenging activities of OFFE were significantly
higher than those of OHFE. In addition, the release of nitric oxide (NO) and reactive oxygen species (ROS) were
ameliorated by pretreatment with OFFE and OHFE in a dose-dependent manner. OFFE also suppressed the secretion
of pro-inflammatory cytokines, including interleukin-13 (IL-1/3) and interleukin-6(IL-6) but not tumor necrosis factor-a
(INF-a) from lipopolysaccharide (LPS)-stimulated RAW 264.7 cells, but the OHFE did not decrease cytokine
expression. These results suggest that OFFE exhibits strong antioxidant activity and anti-inflammatory effects and
can be developed as a potential therapeutic candidate for diseases involving oxidative stress and inflammation.
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(Sigma-Aldrich Co., St. Louis, MO, USA) ¥ 10% NaCO;
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S0 ULE EFFI A eolA WA e FHFEAS
o]-g-3tod 415 nmellM FH=E 5% 511th28). DPPH 3
ABTS 2tz 2ASH & Alg F37btel tigk Als X7t
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el MEAYEES T3tk A 2SS FA T
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EAIAz2

BE AFLE 33 o wiE AASig o dgo 2 HE
oo A3lE= IBM SPSS Statistics 18(IBM, Armonk, NY,
USA)S AHE-ste] 481t dabe Advd Hu+as
AR FA8IR 2, SAA ol A& LA 24t
-] (one-way analysis of variance)S 3 ¥ p<0.05 F==ol| 4]
Student’s t-test 2 Duncan’s multiple range test& A3 5}

o

87H4(K, Fe, Mg,
233} A3} Table
(e}

2,320.00 mg/100 g¥} 1,786.50 mg/100 g©. & & F7| & &k
] 22t 43.60% 2 75.42%°) A=Ak WA 22| Na
g Adzo vla] 2558 o =stom, 7HY e v
59 Zne] A9 Adzr) uid o] vig) 3n) F= o
= AEEAT Fed Fd X FE2E0ME HEHA &
Qkar, W 2ol 4.72 mg/100 go] AZE At
ol AFEolX T Enfe M| FU1E & 5 K7t
o= aeyA] 9131(18,29), Tk Wi X Hujjo]
Na o] AWz drjRc} o Fr)4% 5 Feol &
o] vr2 Ao g HuEo] gIth30). £ AFATlME 8F
o] ¥71& F K9 §Fol 7FE #3431, Na®] kgl Widx
dujollq o o, Fel m#F =45 o] 7]E2]

Table 1. Mineral contents of 75% ethanol extracts from Opuntia
spp. fruits

(mg/100 g)
Minerals O. ficus-indica O. humifissa
K 2,320.00+107.48"2 1,786.50£30.41°
Fe 4724000 3
Mg 892.30:0.14' 463.15£5.73°
In 0.97£0.02° 3.22:001°
P 163.40:0.85° 83.3542.62"
Na 1,786.00+48.08" 7.00£0.20°
Ca 136.4520.92° 24.7040.79°
Mn 17.28+0.08* 10.730.08
Total 5321.11£157.57° 2,368.19+39.84°

DAIl results are expressed as meantSD for three replicates.

Different superscripts in the same row are significantly different at p<0.05 by Duncan’s
multiple range test.

IUndetectable levels.
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Table 2. Total polyphenol and flavonoid contents of Opuntia spp.
fruits extracts

Total polyphenol Total Flavonoid

Fru

TUltS name (mg G AE/g)l) (mg QE/g)D
O, fieus-indica 17.07+0.08” 8.650.08
O. humifisa 941+0.14” 2.03+0.08"

Total polyphenol and flavonoid contents are expressed as gallic acid equivalents
(GAE) and quercetin equivalent (QE), respectively.

YEach value is mean+SD of >3 determinations.

¥"Means within same column are significantly different by Student’s t-teat (p<0.05).
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250-1,000 pg/mLe] = Rl S4g A3}, Wdx
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Table 3. DPPH and ABTS radical scavenging activity of Opuntia
spp. fruits extracts

(%)

Concentration (11ig/mL)
250 500 1,000
DPPH radical O ficus-indica 12.680.79" 22.06:0.56" 36.62+2.46°
scavenging actvity () pumifss  10.12+1.74"0  1301£1.74" 21.204.72"
ABTS radical O fieus-indica  36.08<1.19"  64.96+0.50° 93.76:0.65
scavenging activity o) pumifisa  2085:061°  40.74:0.72° 73.92+042°

YEach value is meantSD of >3 determinations.

MValues represent an average of three determinations.

%Means with different superscripts within the same row are significantly different
by Duncan’s multiple range test (p<0.05).

¥"Means within same item are significantly different by Student’s t-teat (p<0.03).

Item Fruits name

HMz=4 % NO 44 o &4
RAW 264.7 Aﬂftoﬂ g 2ol AR Gufj 228 %
*H(0, 200, 400, B! 800 pg/ml)= A 2]k qw LpS=
J2lakn 24 h Wik 23k, 0 pgml. 552 Wl E
A7} BAE]a o] AE S gl Aos Qﬂgcﬂﬂr
(Fig. 1). o|213t A5 B3 o1 F e f&
800 pg/mL7HA 2 A7 5k

>‘~°PF
b

&3)2] A25¢ A55 (2018)

120

80 |
0200 pg/mL
D400 pg/mL
800 pg/mL

60

40 r

Cell viability (% of control)

20

Control 0. ficus-indica fruit 0. Humifusa fruit

+LPS (1 pg/mL)
Fig. 1. Effects of Opuntia spp. fruits extracts on the cell viability

in RAW 264.7 cells.

After Raw 264.7 cells were pre-treated with LPS for 30min, it were treated with the
indicated concentrations (0, 200, 400, and 800 pig/mL) of extracts for 24 h. Cell viability
was evaluated using a colorimetric assay based on MIT assay. Data represent the meantSD
of three independent experiments.

A 0nEQ NOE F& A £ arginine & 2 H-E
inducible nitric oxide synthase(iNOS)el| oJa} /== 2
Ao Az EA d5v-e DAl diEAQ Q1A
°]tH40). NO *E*H A a2 89317 el ujkal
W] NO A/ %< ELISA reader® =% 311 THFig. 2). LPS
2 A2]3t RAW 264.7 A| 2= T3 25T N0 A4 o]
Z7lelg o, whd 2ol Adz 2229 77t APl S
] 200-800 pg/mL =14 NO Ag/d ko] g0 A oi FIvN
3191 THp<0.05). 400-800 pg/mL EEofA] ¥Iid 2 FZ80]
Adz 328 Hsiel NO A4 Ohﬂ FI) e Aow
gel= ek
Yoon TENS AAx 2719 G50} 75% oee FEE
ol NO A9l B3} e, 1 F 75% olle-2

120
100

80

©200 pg/mL
m400 pg/mL
800 pg/mL

60

40

NO production (% of control)

20

Naive Control O. ficus-indica fruit 0. Humifusa fruit
+LPS (1 pg/mL)

Fig. 2. Effects of Opuntia spp. fruits extracts on the production of
NO on RAW 264.7 cells.
The results are meantSD of triplicates from a representative experiment. Statistically

significant value was calculated by compared with control group (LPS alone) by student’s
test (%, p<0.0L; ¥, p<0.001).
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A4 v ZArt Eghvka Bag vt ek E3 Cho S(42)
o SAAE MA% F7] 250 NO A4 oA ATE
A Aol FsgT

Reactive oxygen species(ROS) MM <X =1}
ROS= Q1A W Abao] 732 Q1 thakzlgof ofefjx] =}
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NADPH oxidase & 2/ 3}sto] A4S A7 A
o7 HuyEo] Qlti44). et AlEE LPSE A=}
dgatae] S A7 T Alge] A2l e ROS
A=kl W3S DCFH-DA assay® 7 3151 thFig. 3).
AR 252 FEo|E4 ROSS S sk Ha
A Z 2 (p<0.05), AdE FE552 Hd F=HH<L 800
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Fig. 3. Effects of Opuntia spp. fruits extracts on the production of
ROS on RAW 264.7 cells.
The results are meantSD of triplicates from a representative experiment. Statistically

significant value was calculated by compared with control group by Student’s t-test
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Fig. 4. Inhibitory effects of Opuntia spp. fruits extracts on the
LPS-induced TNF-o (A), IL-18 (B) and IL-6 (C) expression in
RAW 264.7 cells.

RAW 264.7 cells pretreated with various concentrations of Opuntia spp. fruits extracts
were stimulated with or without LPS (1 pg/mL) for 24 h. TNF-a, IL-183, and IL-6
protein levels in the cell culture media were measured by ELISA (A, B and C, respectively).

Data are represented as meanstSD. Statistically significant value was calculated by
compared with control group by Student’s t-test (¥, p<0.05; **, p<0.01).
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