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Abstract The roots of Opuntia humifusa (OHR) were extracted
with 80% aqueous MeOH and the concentrated extract was
partitioned with EtOAc, n-butanol and H,O, successively. The
fractions were tested using DPPH and ABST radical scavenging
method. The all fractions showed potent scavenging effects. The
scavenging effect of the EtOAc fraction was higher than the other
fractions, with ICs, values as DPPH; 77.0+1.38 pg/mL, ABTS:
26.342.02 pg/mL. And, we investigated anti-inflammatory activities
by examining the effects of the OHR fractions on pro-inflammatory
cytokine release in the human mast cells (HMC-1). Treatment
with OHR fractions clearly reduced the release of the pro-
inflaimmatory cytokines tumor necrosis factor-alpha (TNF-a),
interleukin (IL)-1p, interleukin (IL)-6 and interleukin (IL)-8) in
PMACI-stimulated HMC-1 cells. The results showed the potential
of OHR as an excellent antioxidant substance and inhibiting
inflammatory mediators. Therefore, OHR may be used as a
therapeutic approach to various inflammatory diseases.
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AAZ(Opuntia humifusays 0733 252 )10k
(Opuntioideae) F-2|A41¢12H(Opuntia) 22 H21, 93} 20°C
o] Sl A RS Ak olFtE A AL Ao
Me dol A e IS AEES AW S B A9l
Fog Ferb Snug) vlsie] Sngde R BRI
(In 5, 2006). Mdxe] 7INE ALt &7], Gnf, e, £
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B4 B4 Fepeols, Ao, vEl C, ZE, 7I1E
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Wxe] Aejgo] B8 d7as kst 2 WAy ngE
et dFEF(Lee T, 2004a; Lee 5, 2005), A2 &
el sk gt azH(Choi 5, 2005; Yoon &, 2009), ZF
R3S g3 (Park 5, 2005) S°| JPHNL, AIAXE o83t 7}
SAF A Ate 2 U A T i AE FEE A
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3} histamine¥} 72 FAFEAES 1|5,
AEHFLEA TS IL-6, IL-8, TNF-a9t 7+& cytokine &
H|E 23 Seo 5, 2008).

WA 2 A7E Fal HdE Relo) s T o,
|
]

PMACIZ @%5°] &% H]TA| E(human mast cell-1)E EFI
AxZste] 95 % wi/HEZ<2 tumor necrosis factor
(TNF)-a, interleukin (IL)-1p2} IL-69] ®31S #23Ho 24 o]
9 9T BHE Ilste] ddx e st B dF
Aol EFAR A7 1%E 2 7158 aAEA Y] VXE 3
7¥staal E AtE sk

As %9y

AY AR, AEASR ARE Jdx ¥l 20129 7€ 99
o] &l ddx FFL2RE AlFgurol ARSI

AleF, Al zaiekel Z 23 Iscove’s Modified Dulbecco’s Media
(IMDM)®} fetal bovine serum (FBS) HyClon (USA) #|&
S FYE] ALEETE HMC-19] 95 #5 2 Alx AES
o] =45 23t phorbol-12-myristate 13-acetate plus calcium
ionophore A23187 (PMACI)®} 3-(4,5-dimethylthiazol-2-yl) 2,5-
diphenyltetrazolium bromide (MTT), &4tsl =48 9lg 1,1-
diphenyl-2-picrylhydrazyl (DPPH), 2,2'-azino-bis-3-ethylbenzo-
thiazoline-6-sulfonic acid (ABTS)= Sigma (USA) Al&FS +¢
slod ALE31T). Cytokine (human IL-1p, IL-6, IL-83 TNF-ar)
7} ELISA Set:= BD Biosciences (USA)llA U3t ARE-31
Rom, Ao Hag BE Aok 55 Ak ARESISIH
F2E 2 £YE AMPY. 243 ddx e 38kes F
A B sled 80% methanol (MeOH, 10 Lx3)S 7}8le] AL
oA 2447F 33] W FE3 T SISl dojzl oA
AA A9 553t MeOHFZ =S Ath Lozl MeOH F
£ES% & (1.5L)l dEsle] ethyl acetate (EtOAc, 1.5 Lx3),
butanol (n-BuOH , 1.5 Lx3)2 ¥4} F&3It). 24+ 58 7%t
FE38lo] EtOAc E8E(21.1g), n-BuOH (534g) 2 H,0
(2554 -85 AUt

e ¥§F 4. 7250 P A8 dE FFS Folin-
Ciocalteu™ (Minussi &, 2003)°] w2} EFFEAS |83
760 nmell X FFEE S48t AU 4] A EE
dimethylsulfoxide (DMSO)°l ¥4 FT=Z %A F 0.5mL¥
test tubedl] FH 3l FF4 7mLE 7SI folin Ciocalteau’s
phenol reagent 0.5 mLE B3 187+ EFaIGATE 7)ol gt
YEF X3 1mLE ¥ & Efsie] ALolx 1A7F B
Al1Z13L 760 nmell 4] UV/VIS spectrophotometer (Optizen, Korea)
£ AMEsl] SRS ST £ dlw EEE APl 9
3 EFEZ tannic acidE DMSO°)| =of dAS F=EE X2
At A5t e whHoR Adste] HdS 2Adstar 2+
FE=9 T dw TS S
1,1-Diphenyl-2-picrylhydrazyl (DPPH) Z£A% &74. Free
radical 27124S Blois 5(1958)2] WS W] DPPH
free radical 2AGHOZ A3 &, 7 v FEE 0.1
mLol| 2x10* M DPPHEY 0.1 mLE 7138l 1027 38 5
F2ollA 604%7F W] & 525 nmellA] UV/VIS spectrophotometer
& A3l T3S SXSITE. DPPH free radical &5
A8 & H7brel FR7EE Aleld] FBES folE WE

il

g2 e,

Free radical scavenging activity (%)={1-(A test-A Blank/

B control)} x100; A test: A& 72 E4%; A Blank: Blank
9] &34 B control: A& FA7Y] 4R,
ABTS free radical £2A% &3. & P 3E =AHLE Re 5
(1999)°] el w2l ABTSE ol&sle] Z43I3itth. ABTSE
TmM T2 SHFF £33 3 24mME] potassium
persulfateS 7151 ABTS free radicalS AJAA1A A2 b4
oM 12-1647F & WA F ARESIITE. Radicalo]l A€
ABTS £ 99% ethanolZ 5]4{5te] 700 nmel|A §4=7}t
0.70+£0.027} == 243t &H%2 ABTS £ 100 pL
o} Al 100 uLE &3t 6727+ Wk & 700 nmollA 4=
£ 435t

Free radical scavenging activity (%)={1—-(A test-A Blank/

B control)} x100; A test: A1E F7F*2] S4%; A Blank: Blank
9] &34%; B control: A|& 7S] T4 R,
FEF &3 SAH.HMC-1E2 IMDMHIA] 10% fetal bovine
serum(FBS), 100 U/mL penicillin, 100 ug/mL streptomycin<
H7rete] ARESIIAL wiF7IolA 37°CS 5% COE frAlshH
v FstaiTt.

AEE Z+zE (7x10° cellsymL)E 96 well plate®] 100 pL/
wellZ E5sto] 2087 Wi &, AI8E Alste] 2A17F wjef
F ANBE AP 1247F Fol MTT assay2 o|-&a) A|E
BEES S

HIREA| Z(3x10° cells/mL)yE 24 well plate] 500 pL/wellZ
el 308 Wi &, AIEE AHEskaL 2 AF ¥ PMASH
A23187 (PMACDE 8AZF A=3I3i). o] §- J5ie Fa) Al
oA EB]E TNF-a, IL-1B, IL-6S ELISA kit (BD Science,
Invirtogen)& ©1-&3te] 2 ¢S S

a3 9 3%

ZF e I 2 s Y 4. JAES] EYus, £
gHico|E 5o misA B ) vEEle A 5
o] ks EAo] ZrRteE B2 AT Bae wEW miEAy
EZL AAEY e a9 A4S Axa & 5 2
(Kang 5, 1996). W&ol MAEe] grlsl a3} AFol st &
2 Aol Fuls TS SN, ETEE T =
S5 s ZITT HoldE dEE 5 Urh

HWEZ B (Opuntia humifusa Root; OHR)Z 80% MeOH
2 FEE AP F, 89 AlF 83t EtOAc (OHRE), n-
BuOH (OHRB) 2 H,0 (OHRW) &S At} zHzhe] 7
=9 T Egule L 34% 27, OHRE (179.3 mg/g)
oM 7P A 45U, OHRBAIME 94.8 mg/gl 2 ML
A e T s 3RS JERITK(Table 1). A4 E 2
oRgAES F ZEvEs TS A% AF =S AvEd
U527} 2289 mgkg® 2 7P =%, 49} 187.6 mgg, 20
1719 mghkg <=2 Uehd ZA3KKim 5, 2012)9} H]walo]x
Adz ¥2]9] EtOAc w89 & Eduls &2179.3 mg/gS
2 A =2 RS FRIsit

Adx %e £3E9] isiEes 23] <lsl
2835l= free radical &7 S =4s= W< DPPHe}
ABTS system WS o838l 43I0t HRFo2e 4F



J Appl Biol Chem (2014) 57(1), 1-5

Table 1 Yield and total polyphenol contents (TPC) of the solvent
fractions from the roots of Opuntia humifusat

Table 2 ICs, value of DPPH and ABTS radical scavenging activities
from the roots of Opuntia humifusa

Sample Yield (%) TPC (mg/g TAE)
H,O Fr. 5.9 26.7
EtOAc Fr. 0.5 179.3
n-BuOH Fr. 1.5 94.8

TPC; Total polyphenol contents.
TAE; tannic acid equivalents.
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Fig. 1 Cytotoxicity of HMC-1 by the solvent fractions from the roots of
Opuntia humifusa. HMC-1 cells (3x10° cells/well) were incubated with
the roots of O. humifusa fractions (1-100 pM) for 12 h. Cell viability was
evaluated by MTT colorimetric assay. OHRW; O. humifusa root water
fraction, OHRE; O. humifusa root EtOAc fraction, OHRB; O. humifusa
root n-BuOH fraction. All data were represented in the mean+ SD of
triplicate determinations from triplicate separate experiments.

BEARZ de] o]8%E butylated hydroxy toluene (BHT)3}
et ksl a3F A58 HIER C (ascorbic acid, AsAYE
AHE-3FATE. Free radical 2484 =33 A3, DPPHS
ABTS 25 OHRE >OHRB>OHRW <02 3hlslgo] 7}
HE 3ol 4= 9%tk 2 5 OHRE £3E-2 DPPHY ICs,
ol 77.0£1.38 pyg/mLeZ2 7 %2 free radicaliA S
YEFH AL, ABTS®] ICs; #4-2263+2.02 pgmLS % BHT
(ABTS: 49.5£0.24 pg/mL) Xt} % $-=3 2ASAS YE}
W2tk OHRBE ABTS®] ICs, #ko] 54.7+1.49 pg/mL O &
BHT®] ICsy %t 49.5+0.24 pg/mL ¢} fAK}F 2AES Bt
(Table 2). o]81st o= w/l5rte] EtOAc #8E°] 7P ¢
T AAFATS UER Bael BISssiA(Kim F, 2011),
7} FEEC] TRl e F EEuEs o] Sriska At
st BHE F7Rthe B9t fAFSRATHLee &, 2004b).
g%l f =¥ HMC-1949 g5 wWiA E2 =4, <A FH
HAGT AEZS mast cell-19142] Hdx B EEE9] ¥
Z ZIE FRIE] A EYE AE5HS s S
MTT assays ©l-8st 7tzte] 2+ Azl 9|t HMC-1€]
AEES stk 2 43 7t BEEC] 1-100 pg/mL %
oA 100% olde] AEES Uei] SA40] fle 2oz I
HoH, 7Y FEE AMSl d9T 2aHE SHSISIThFig
1.

TNF-oi= Ogst AES 715 2 g4 454 A
o|E7IRlo|H, BRI Z2HE FH|E+= TNF-ox= ¢#H27] A

il

DPPH radical scavenging ~ ABTS radical scavenging

Sample

activity ICs (ng/mL) " activity ICs, (ng/mL)
OHRW 640.9+£2.19 159.04+2.74
OHRE 77.0+1.38 26.3£2.02
OHRB 318.2+£3.10 54.7+1.49
BHT 53.8+1.18 49.5+0.24
AsA 4.2+0.14 2.8+0.20

BHT, butylated hydroxy toluene.

AsA, ascorbic acid.

YICs, represents the concentration of a sample required for 50%
inhibition of the DPPH radical.

DAl compounds were examined in a set of experiments repeated three
times.

2oA Z7lolANE T AENks e Jloske Aes &
A ok Adx e 2389 PMACIE 935o| 24349
HIEH Z(HMC-1)14 EHEE TNF-a2] B4 JAa4E =
ek A3}k, TNF-o A4S PMACI HIX]E]4(9.2 pg/mL)el H]sH
PMACI ©=42]74(76.8 pg/mL)yS &3] A 7} =A%,
7te] T ES APl wet foHog o] aEs &
018k 4= AATHp <0.05). OHRWE] 7% A& F% F7ol w
2} 50-40 ng/mLoE Aol Ao FE wWE 2%
¢l zlol= ¢l9lth. OHREE 1pg/mL F=0lX 49.5 pg/mLE
22 550 OHRWS A A Al ass Hov, 10-
100 ug/mLoIAM= TNF-a A7do] A3 742(22.2-25.1 pg/mL)
Ho] BYE F 7P WS TNF-a A4S Uelen, PMACI
2 43| EAstE HMC-1914 OHREZF 95 w7l &<l
TNF-05 EFH02 oAElE 28 31 & 4 J3Irt. OHRB
o] TNF-a A4 A3l a95 A 43}, 55 JEHo0= A
Aol ZAHAL, 1 pg/mL FEoNA 40.9 pg/mLe] BAEHES
Ho] 7+e FLolAl OHRW, OHRES} H|ZAl%= ] we A
S B, 100 pg/mLollA= OHRESH A A3 2345
ERAT

o] EAslE HMC-10014] ZHzte] B8 E Ao w2 IL-
1p AAES 313k A3}, PMACI ©5 X2]34(7.9 pg/mL)y
PMACI HJA2]Z(2.3 pg/mL)el] Y13 IL-1p 0] 7=,
WA OHRE (4.0-3.7 pg/mL), OHRB (3.2-2.8 pg/mL), OHRW
(52-3.6 pgmL)°] A E IL-p Aol A=A =7
o] frolZQl zol= gl

IL-6= T A2, monocyte, macrophage, synovial fibroblast
5o HAMEANA FHE = FTA ARIETRICEA AlX &
AslE fEshe, BT X2 RE FH|Eo] dE27] dF vk
< B3l ARl WA FEC] eI ol EA X (passive
cutaneous anaphylaxis)E F23l=d 7] St}(Binetruy %,
1991; Bhattacharyya ‘5, 2002).

IL-6°] A4 A a5 AT 43, PMACI Tl
A IL-69 =S A4(280.6 pgmLyS EAZ, OHRW 1 pg/
mL A8 F=oME 294.5 pgmLe] S BAOL, 100 pg/
mL F=olE 85.0 pgmLE IL-62] AAo] IJAEE AL &
Q13 OHRE®] IL-6 A/ oAl &35 AnE 2, 1y
mLe] FEolA 1064 pgmLE Z4AES g 5= A0, 10
ng/mL (78.6 pg/mL)$F 100 pg/mL (54.0 pg/mL) =AM &
PMACI HIX2](54.2 pgmL)ol 77k IL-684 <A a3=
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Fig. 2 Effects of the roots of Opuntia humifusa fractions on PMACI-induced inflammatory cytokine levels in cell culture supernatant of HMC-1. (A),
(B), (C), (D) Cells were pre-treated with O. humifusa root fractions (1-100 uM) for 1 h and then stimulated PMACI for 12 h. The levels of
inflammatory cytokines (TNF-a, IL-B, IL-6, and IL-8) were measured from cell supernatant using ELISA. OHRW; O. humifusa root water fraction,
OHRE; O. humifusa root EtOAc fraction, OHRB; O. humifusa root n-BuOH fraction. All data were represented in the mean £ SD of triplicate

determinations from triplicate separate experiments.

UeRfSIth. OHRBY] 73
2| Z QI 1L-69] £ g
Act.

IL-8& H]THA|E
migration®] Z-2.3}
1999). PMACI 2|2
mLyES I = AT, Adx

9= 123.8 pg/mL—68.1 pg/mLE PMACI
JS =r o)EFoz oA Ee els)

E ¥Fsi T AlXE, B AE, neutrophil?]
q&e sk= Ao dEA Ath(Gracie 5,
1sf IL-8 A3de] AAS] F7H51.5 pgy
wa] B3)Eo] Al uwet
IL-82] Aol axx oz 7hAwe] PMACI HIA (132
pgmL)F Ak AAFS Ueille 2AS gld + Atk
2 Ay A3 Adx e 7t £ E(OHRE, OHRB,
OHRW)S PMACIXZ]2 HMC-1 cellsol 950 E438=0S
uj, TNF-aZ Y& IL-B, IL-6, IL-852 9= wjA E2&

AL

gadoz JAsk= Ze Fgels & 9%, 2 F OHRE:=
PMACI HIAHZo] 77he- A5 oA a3t e AS &
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x =

B Apodes Hdx 13 %oﬂ w2 6&*&:&} 2 gAF g
golst Al 80% MeOHZE FE3lo], FEES EtOAc Fr, »-

BuOH Fr. ¥ H,O Fr. 2 &v] 233t} 7} £3&ol dls}
oq F Eﬂiﬂe sleF, DPPH % ABTS radical scavenging
He o83t itsl & =4 A, BE BYA kst &
S BRIEI9A, L F OHRE #8L& 7P =2 % T
“*‘“*(1793mg/g)— VeI, 1ICs #©] DPPHE 77.0+1.38
pg/mL, ABTSE 26.3+2.02 pg/mlLo 2 7P =2 itsl &4
< Yepidel. =3 393 a3 PMACIE HMC-1 cellsll

TS AR F ddx ge] BYES AHEsk] TNF-45

g=9o
T o=
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g 95 2 e AR U
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