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Anti-oxidative Effects of Allium hookeri Leaves in Caenorhabditis elegans
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Abstract — As an ongoing study about Allium hookeri (Liliaceae), this study was performed to evaluate the anti-oxidative effect
of the leaves of this plant. Ethanol extract of 4. hookeri leaves was successively partitioned as methylene chloride, ethyl acetate,
n-butanol and H,O soluble fractions. The ethyl acetate soluble fraction showed the most potent DPPH radical scavenging and
superoxide quenching activities among those fractions. To prove antioxidant activity of ethyl acetate fraction of A. hookeri
leaves, we checked the activities of superoxide dismutase (SOD) and catalase, and intracellular ROS level and oxidative stress
tolerance in Caenorhabditis elegans. In addition, to verify if increased stress tolerance of C. elegans by treating of ethyl acetate
fraction was due to regulation of stress-response gene, we checked SOD-3 expression using transgenic strain. As a consequence,
the ethyl acetate fraction increased SOD and catalase activity of C. elegans, and reduced intracellular ROS accumulation in a
dose—dependent manner. Besides, the ethyl acetate fraction-treated CF1553 worms showed higher SOD-3::GFP intensity.

Keywords — Allium hookeri leaves, Caenorhabditis elegans, Antioxidative effect, SOD, ROS

AA o] mEZ=otellA PaiA= 57144 trE F
&l ofluAle] FEiQl ATPE Aitske 2ol &4 ki
(reactive oxygen species, ROS)°] #AYslaL YJoje] &g 4F
2T FH Az B AFEFS 71A= Ao dHA
ATk o]zdt &A AAaFdE hydroxyl radical(-OH),
superoxide radical(-O,), singlet oxygen(loz)ﬂ]- hydrogen
peroxide(H,0,) 5-°] €¢#A 2™, hydroxyl radical®] 7}
4 73E B9e A e Ao dEiA Aok A
L]-]Oﬂ/ﬂ.‘: o|& 3l A AAhZFo] AL 04;(1] 01.7‘]1/} A=
G Aol s ARl w5 sh7] Hell AlAsH] 913
superoxide dismutase, catalase 5] A9} glutathione,
vitamin C, E¢} uric acid 52 7+ kst ol & 7t
A3 ekt el QAle] Wol 1 QA At 2

*W A2 ZHE-mail) : ykim@jbnu.ac.kr, dkkim@woosuk.ac.kr
(Tel): +82-63—-270-2569, +82-63-290-1574

141

EYI2TY Bk 587 988 s Sk A2 2
LEVO 2= Bt ALS AXE] Yslie o

oA FFE+E vitamin C, E 5& Y] &35} carotenoidt

o
=

polyphenol B2 7+ aaslA|e] Fgo] Hasitt 'O Ho
2 Fo| I s Eo] AL O]% /\F&Qq 2
3 9o} Bzlgo] AL AL Ay = 5 S89 &
2bslA| 9] Ake] 8 EE U= ’éxqo]‘:]'m

H AFeMe Xﬂz} 501 ’f: H( lium hookeri, Liliaceae)

o) FEE Aot AL FAT AR olof 1)
ol AT Tl WEA 4 20 Hsier e
Ao Aol e s 818 B AP A3

Ak A e oeke 5
v #2858 DPPH free radlcal % superoxide 271
Aale] 71 733t ikslsS UeRd ethyl acetate 71

& oW ulA Z(Caenorhabditis elegansyS ©]-8-351

= el &4kl §4:91 superoxide dismutase(SOD)<}

=g AlEslL o] FE=9]

=1

rulo
2 HE Iy OFO e

o



142

catalase®] 2793} HAF AE W] &4 FALFROS)9| =
2 A T8-S 88 Btk B3, juglonel E FE¥
oxidative stressoll thel A&z BRIt o]9} AT}
A% 2] oxidative stress A3F ThME o] Syl RS EHo]
sl7] f18le] SOD-3& X3t &4 xgk A% CF1553& ©]
83l] SOD 2 F7F oF-E ERlsi] 2 7] AHAS o
A710l olF WA} St

&
K

>
oo
=
Hu
|
2
ot
=2
>
ob
o
o
24
214
rlo
[\e]
()
>
L
=2
3
0 1l
2 b Dl
S L

AN

28 U B8 A2 A U ke Bl dae
SL2 7HF Agsi S0°Ce sA17H 28] FEasih,
Z
=y

aF FF553to] ethanol?] 2 °F 59 ¢
S dgjom, o] ethanollAE EFGE HEA|F| AL A
w2} F 2] methylene chloride(0.6 g), ethyl acetate(1.3 g)

1=}

N

-butanol(6.9 g)°] == &l &5t 7}7te] EYE
ShH SFA T

DPPH Free Radical 27{&4 &£A'-96 well plate]
AEE ethanolZ 7} £33 HZ ZASH gl 13 uMe] 1,1-
diphenyl-2-picrylhydrazyl(DPPH)S 2434 718ttt 10
27 M8k 5 25°Coll A 3087+ WA S 5 microplate
readerg ©]-8-3t 520 nmellA FEEE SA s =
o2 L-ascorbic acidE AHE-3FAATE ksl a3= A=
£ A7FeHA] & 2wt F3 =0t Hlawsiitt. 7+ AR
ol thgk DPPH radical 2271285 38] Wheslo] S4slit.

Superoxide 2{&| 2rAd'?_ Xanthine/xanthine oxidase®]]
o3l A§/d ¥ superoxide radical> Thuong 52| Wl u}
2} =439t Nitro blue tetrazolium(NBT, 100 uM),
xanthine(250 uM)= £33} phosphate buffer(pH 7.8,
20 mM)2}F A 55 s &3t} 5% 5 xanthine oxidase
(0.05 U/mL) 100 pL= ¥z, 37°ColA 30827F vk A7 &
570 nmollA] F3=E St Superoxide radical 427
22 A5} dlFRe] NBT 3 A=E v|wste] v
ERA AT

ol oM Eo| WYY - o ME n} M Z(Caenorhabditis
elegans, wild type)3} Escherichia coli OP502 X} n<=
(AUl serslah@ RE Alguk A-S ARSI oM,
Escherichia coli OP50:% =2 Nematode Growth Medium
(NGM) agar plateol|~] #]F39TH20°C). EDZ2> DMSOE
S = 3t stock solution e 2 HE NGM plate(50°C)
of 7=l e, HF DMSOEEE 28 AElolA 0.1%(v/

o
1

Kor. J. Pharmacogn.

V)E AT

M& Lol &AL §2(SOD, Catalase) &4 &8
-7 SAZE LT N2 AFE A7) R platecll A
] & THEDZ 250, 500 pg/mL). A7} @ 5 45 o)
AFS Fol M9 bufferZ 33 A3 & Easte] g484
=7 o] A}-83} 3 ththomogenization buffer: 10 mM Tris-
HCI, 150 mM NaCl, 0.1 mM EDTA, pH 7.5). SOD &&
Ibrahim s ¢] WS §-8&3td St |4 10mM
phosphate buffer(pH 8.0)5 &2 WFSEFE(1.6 mM
xanthine?} 0.48 mM NBT) 0.49 mLE TFE ¥ sample 10 uL
9} 37°Col A 57} pre-incubationA] ZTF. L ¥ xanthine
oxidase 1 mL(0.05 U/mL)S H7}s}ar 37°ColA 208 <t
incubationA]Z] Ty 69 mM SDSZ WH-& 3L 570 nm
oA F=E =3It} Catalase activity= Aebi®] HH
< 88319 25mM H,0,01 AlE 50 uL(EDZ 250, 500 pg/
mL)E 3% Bk BHEAI7]A 240 nmoll A FHEE A5
At

ME ME L} 4 M2EROS) 20— AE ) 4
2kAE2 2", 7-dichlorodihydro fluorescein diacetate(H,DCF-
DA)E AMg-38t] S43ITh A WAV Sde N2 A5
= 27t SEEE plaecl A it BA7F € 5 4
Al 50 uM juglones 13+ M9 bufferl] YL 2A7F =&
A1Z1 5 96 well plated] 71 50 uL M9 bufferol] 5712]%]
ST vREe 2 25 uM H,DCF-DA 50 uLE 3713 5
o7] 485 nm, = 535 nmellA FEEE 72 S5

Oxidative Stress X&tM I - 4 A7} EU
MFS 747te] FEW plateol]| A B 43S THEDZ 250,
500 pg/mL). Oxidative stress?l] 23+ A2 7] WS- oF
7 Ay ste] Frketion, AAZE | 7940l dAHe
2 A%< 1 mM juglone®] $H+E M9 buffer’} ©71 96
well plate®] wellel]l &7152 A]7F HE2 AEEE RIS

SEMst ME L SOD-3:GFP && £H - 32 A%
H AFOo =2 SOD-3:GFPE X33t CFI553S e &
of ¥l wiR]of wigsiGaTt. AAZE B 5 490 ARESI S
), A% sodium azide(2%)Z VIEIAIZAL GFP &2 &
% AA) v (Olympus, Japan)o 2 F&slSith WA=
£ 4%, A7) Sl drlds o83 ARl 297 Imagel
LI ELJOIE ARESte] AT BE Y-S 33] vhE
Sk3ATh

A 24 - 37 A5 @S WA p+E T2 2K (meant
SEM)Z AT 25 7+ 5A4 fod A8
Student’s t-tests FaliA FASIAIL Ao AL AE
L Log-rank testit?] WS o833tk pake #p<0.05,
#4p<0.01, **+4p<0.001Y o fFe]do] U= AORE IHF3

AT},




Vol. 48, No. 2, 2017
2

DPPH Radical £7{& -4l 9 £ S|4 DPPH
radical 227 T3+ Fig. 19 Yeld vle} o] B &
ethyl acetate®3](ICy;; 193.3 pg/mL)°] thx<l Bl E}
C(Cyy; 6.6 pgmL)E = ko) B35 F 718 =
DPPH free radical 227 &35 Ve thFig. 1).

Superoxide £7{ &4 - Xanthin 2] superoxide
quenching /doX= tix HIEFT] C7F IC, kol 2.8 ng/
mLO = superoxide quenching €8S Hom, k=] o &
%] F ethyl acetatei™¥-2 ICy,atel 18.6 ygmLeZ YER}
2 H T =& superoxide 227 A4S Ho] FAth(Fig.
2).

o = ofx

1204
D 1= 10 === 100 === 500

/mL
100 (pg/mL)

80 *x

60

40

% of inhibition

20

0_
Vit.C EtOHEX.  MCfr. EA fr. mBuOH fr.

Fig. 1. DPPH radical scavenging effects of the ethanol extract,
and its fractions of the leaves of A. hookeri.
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Fig. 2. Xanthine-originated superoxide quenching activities of
ethanol extract, and its fractions of the leaves of 4. hookeri.
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Fig. 3. Effects of ethyl acetate fraction of the leaves of A. hookeri on the antioxidant enzyme activity of wildtype N2 nematodes.
(A) The enzymatic reaction of xanthine with xanthine oxidase was used to generate -O,- and the SOD activity was estimated spec-
trophotometrically through formazan formation by NBT reduction. SOD activity was expressed as a percentage of the scavenged
amount per control. (B) Catalase activity was calculated from the concentration of residual H,0O,, as determined by a spectropho-
tometric method. Catalase activity was expressed in U/mg protein. Data are expressed as the mean+S.E.M. of three independent
experiments (N=3). Differences compared to the control were considered significant at *p<0.05 and ***p<0.001 by one-way

ANOVA.
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Fig. 4. Effect of ethyl acetate fraction of the leaves of A.
hookeri on the intracellular ROS accumulation of wild-type
N2 nematodes. The worms were incubated with 50 uM
juglone for 2 h, and subsequently treated with the fluorescent
probe H,-DCF-DA. Intracellular ROS accumulation was quan-
tified spectrometrically at excitation 485 nm and emission
535nm. Plates were read 30min for 90 min. Data are
expressed as the meantS.E.M. of three independent experi-
ments (N=3). Differences compared to the control were con-
sidered significant at *p<0.05, **p<0.01 and ***p<0.001 by
one-way ANOVA.
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Fig. 5. Effect of ethyl acetate fraction of the leaves of 4.
hookeri on the stress tolerance of wild-type N2 nematodes.
For the oxidative stress assays, worms were transferred to 96-
well plate containing 1 mM of juglone liquid culture, and then
their viability was scored. Statistical difference between the
curves was analyzed by log-rank test. All experiments were
done in triplicates.
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Table I. Effect of ethyl acetate fraction of the leaves of A. hookeri on the oxidative stress tolerance of C. elegans

Stress Concentration Mean Maximum Change in mean Log-rank
condition lifespan (h) lifespan (h) lifespan (%) test

| mM Control 12.940.6 18 - -
Tuelone 250 pg/mL 16.7+0.6 22 29.4 ***p<0.001

& 500 pg/mL 20.1+0.1 33 56.0 *kkp<().001

Mean lifespan presented as mean+S.E.M data. Change in mean lifespan compared with control group (%). Statistical significance
of the difference between survival curves was determined by log-rank test using the Kaplan-Meier survival analysis. Differences
compared to the control were considered significant at ***p<0.001.
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Fig. 6. Effect of ethyl acetate fraction of the leaves of A. hookeri on the expression of SOD-3 was determined using transgenic
nematodes. Mean GFP intensity of CF1553 mutant was represented as mean = S.E.M. of values from 19 to 25 animals per each
experiment. The GFP intensity was quantified using Image software by determining average pixel intensity. Images of SOD-3::GFP
expression of CF1553 worm in the presence or absence of ethyl acetate fraction. Data are expressed as the meantstandard deviation
of three independent experiments (N=3). Differences compared to the control were considered significant at *p<0.05 and

***p<0.001 by one-way ANOVA.
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