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Anti-Oxidant and Anti-Inflammatory Activities of Various Organ Extracts
from Trichosanthes kirilowii Maxim.

Mi Jin Park and Young-Hwa Kang*
Division of Applied Biosciences, College of Agriculture & Life Sciences, Kyungpook National University, Daegu, Korea

Abstract — In this study, antioxidant and anti-inflammatory activities of the extract of different organs such as seed, fruit and
root from Trichosanthes kirilowii Maxim. (TKM) were investigated in vitro. Among organs of TKM, the methanol extract of
seed showed weak 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical scavenging activities with 10.4+0.1% and 25.5+1.1% at
50 pg/mL and 100 pg/mL, respectively, and strong 2,2-azino-bis-(3-ethylbenzothiazoline-6-sulphonicacid) (ABTS) radical
scavenging activities with 72.4+6.3% and 96.4+2.3% at 50 ng/mL and 100 pg/mL, respectively. Anti-inflammatory effects of
the extracts were investigated by measuring nitric oxide (NO) production, mRNA expression of inducible nitric oxide synthase
(INOS) and cyclooxygenase-2 (COX-2) in LPS-induced Raw 264.7 macrophage cells. The methanol extracts of seed and fruit
at 50 pg/mL potently suppressed LPS-stimulated production of NO and reduced the expression of iNOS mRNA. The methanol
extracts of seed and fruit also reduced the expression of COX-2 mRNA remarkably. Therefore, seed and fruit of TKM may
be utilized for a wide range of health benefits associated with antioxidant and anti-inflammatory activities.

Key words — Trichosanthes kirilowii Maxim., Antioxidant activity, Anti-inflammatory activity

ERd)? gEnkgo]
A4 e, ofe] A=olut HAA
2l ol s Fgstent”
YE24=2 423 lipopolysaccharide(LPSy= 13 3434
o] M3 ouel] ERshs thEREA HAMEE AF=35t
A5 cytokine?] A4S F7FA1A hepatocytes, smooth
muscle cells, bone marrow cells, monocytes, THAHEZ 5 TF
el Mo =4 NOS(inducible nitric oxide synthases;

*W A ZHE-mail) : youngh@knu.ac.kr
(Tel): +82—-53-950—-7752

327

INOS)E X713 2 A}, thFe] nitric oxide(NOYE 4
Atk By EohY NOE vheAo] £ 222 A7
Al, BA, AgEaAel oM a3 AdEdRE A
=4 2 ABFEEAY 71%E SAlY el = ZoR &
#7] 9tk 3k LPSE monocytes, HAAE 59] A
A 954 82491 cyclooxygenase-2(COX-2)E & A7l
T geiA ek o)g}h 7ro] AFukgollAl INOSSF COX-
298] AT} NO9| A2 WA o] HFRI}olt). gk,
gAEE A5 Y A F AA AT AE 24
= reactive oxygen species(ROS) 52| #Hr 2]z S 4
ettt Al ) dFukee] X&A o2 doju= vHIY
o] A% AFil EHo] A wEH|Eo] oAl E9]
AE FANT AL, e A S ST s s E
A7 T vhdR el 71kl Aefditial BalE
3 ok wEbA A g ase] 5E R A
Foll olal] Asla 2EHAE A a7t

B oAz ALg¥ shsEl(TKM; Trichosanthes kirilowii

[e==%

oX, OW

il



328

Maxim.)& 2ol ks thdAe] B8R 3=
Bol¢h-F= % B ol X o] Ag 59
=, AFE 5o A7Igolu &M sk A
dAA JokY A sisEe, AR5, shed, AR
FRLE s el spn) e =Skl sl @
mi= 10€0) oom AAE T AF 5~Tem AR
Aoz oy, FA= AT vt} o ZHE e
£ FsHErolgt sl M-S A&sIL, IE AT,
FAE GFoolg} dlo] kg o7 Algsle] Yt} HEE &)
S Y] A triterpene| 2] B EHES s,
o]L]— -5}01— u? Sl-oﬂz o *gﬂ%‘ég 7};<]L‘ 7.]_; oLE;]
A 9l o shstte] el &l B e shetel e o
= o]FolA oyt Aol tgk A= vmd 4
Aok w3k 2o sisele] e FEE AT
$4L vlwshs A77F BEAPNM APHAUA Y F
SE]9] H9jo) mE FUF QAte] W] v 93
off gk A= o] FAAA e dAolnt.
A B Apellrs shsElEle] F4h, g,

01 m

e

#2)e] 7}

FoH FEES o8t AEE A ¢ LPSE g
S STt R 264.7 AN ZoA GZ 7 Q=121 NO
%%&E’d chlEe] iNOS2F COX-2¢] mRNA T&of 1)

A= G vlwste] skstelele] F9E drtsl &5 3

4 a3E sk At stk

WER-
Mz W AlSf — B Ao 2185 e F4F, Gl

Y= 20149 AFE MFAE Fh5olA AulE e
= 2015 i Aol UG, Aot Arle
w4 2Jsl Y=tk DMEM #IA] Dulbecco’s Modified
Eagle’s Medium)+< Gibco-Life Technologies(Rockville, MD,
USA), FBS(fetal bovine serum)x= Hyclone(Logan, UT,
USAPIA TF5Iet. 2 2ol ARl A2k Sigma-Aldrich
(St. Louis, MO, USA)IA 55 % d&S FYste] AR
ST

SHsEf2| RolE &80 MZ - o%ﬂw e 2
A7) st Gl 5 el 4 ol e 2
A% A9 7 AR B »ng EJM 5o Ee}
2300 A 5T 2080 Sigele WEE S FE8vE B
AT 3 wrkele] FESIi & “‘:@}% *X}ﬁ 2k
33 A F AR FES AT S0 vigES ¥ AT
A ke Ao FESIT FE0] 9RE FEUL oA
(Whatman NO.1)Z °]&-ato] o383t} o33t F5&
At SF7NE ol 8ste] 60°CollM A 553130

DPPH(1,1-diphenyl-2-picrylhydrazyl)radical 271
H - FZE2°] DPPH radical 22752 Dietz 52| %

rlo

= o -

Kor. J. Pharmacogn.

[

oF ARste] S48tk A 89k 04 M DPPH §9&
A2ollA 3087 WX F- 517 nmellA| ELISA readers
AHEstel F3EE SAske WS ARS-Skith. DPPH
radical 227152 DMSOdl| A &5 Fo] APFLO = A3}
%7, DMSOZ thzo Zajo] ool thek 2kl 47
S R Yeplt,

ABTS[2,2'-azinobis(3-ethylbenzothiazoline-6-sulfonic
acid)] radical 2715 S8 - F=E2] ABTS radical &7

& Re 59 WS Wyl 248k ABTS 4
2 0.07M ABTS®} 0.025 M #H3HES 410 407 5
oF Wekhol| Bkl AAE FGAFHTE S350 0.8+0.1
o] HA g2 o]-&ste] 34a] ARE-SI3ITh. ABTS &
N} AES Eslo] deolM 1087 vESAIR -, 734 nm
oA E%E—% =431 th. ABTS radical 22752 DMSO
o2 o] thxwdl tigh A5e] gHE &A%
ﬁ”l";r%fa LERA AT

MIZHHQF — Aol AR AEZF Raw 264.7 QM| 2=
Sl=tA| 23] (KCLB, Korean Cell Line Bank)ol| A &%k
Hho} ALg-3}91Th Raw 264.7 WA A 2= 10% FBS, 100
unit/mL penicillinZ} 100 ug/mL streptomycine 3}l
DMEM Hi=|l| A 37°C, 5% CO, Z7CZ wjdsl3

HESY &5 — ATEHo] g wwold 298 o5
B #2220 39S a3E Lohy] s MTTG-(4,5-
dimethylthiazol-2-ly)-2,5-diphenyltetrazolium bromide) assay
£ o83l AE AEES SHSITH" Raw 2647 Th4A

T2 1x10° cells/welle] FE=2 96 well plateo] 5813 12
AIZE i & FH FEES FH(50, 100 pg/ml)E A
23t v, AR F LPS(1 pg/mlye A2lste] 2047 vk
SIATE vl & MTT A19H0.2 mg/ml)yS 7+ wellol] 71kar
37°C incubatorollX] ¥H-SAIZ] F MTT Alefo] -2 wljA]
£ AAAT MTTS SHIAIA A4E formazanrs 200 pl
©] DMSOZ 2047+ 3521 % 540 nmellM §3=5 543}
At

Nitric Oxide (NO) &2 & - i< wix]e] NO ==
Marcoceid] S Ui Wdsle] 243130t Raw 264 7
PAMNEES 1x10° cells/well®] = 96 well plate] 5=
sto] 12717 7 T B 4 skatek weE
ZES TS0, 100 uygm) 2 2] e o2, 1417+ H
LPS(1 pgmhZ ASS F=stal 20/ vl gFelet. Al
wj kel 100 plot & #F2] Griess Al 2F(2% sulfanilamide in
distilled water and 0.2% naphthyletylene-diamine dihydro-
chloride in 4% phosphorid acidyg &%3103 37°Col 158
7F 9kS-A1Z1 F, ELISA readerE ©]83F 550 nmoll A &
FEE 453 OUﬂl LPS A2lzs thxato = slo] i
23]l NO TS Hephint.
Total RNAQ| £& % RT-PCR - Raw 264.7 A|3Z(1x10°



Vol. 47, No. 4, 2016

cells/well)E 37°C, 5% CO, 70X 12A17F sl A1 &
FoH F2ES MXAEE 92 vIXA] g =0,
50 22|32 100 pg/ml)E A2skar 1417 F LPS(1 pg/ml)=
FEURF] WS FEsISlTh. 24417 v & wf P
£ AlAsHL PBSE 29 A # 3 5| TRIzol reagents # ]
SIS TE RNAS] &2 Invitrogen(USAA A A 3-8t A
F AR Aol whet gttt 1 ugl RNAS} one-step
RT-PCR kit(Quiagen, Germany)E ©]-8-3}% cDNA 3L
AL, AT AR BHE Lolr ] 218 PCRE AAT8)
Atk A3ol] A8 primer sequence= iNOS(494 bp); 5-
CCCTTCCGAAGTTTCTGGCA-3'(sense) and 5-GGCTG
TCAGAGCCTCGTGGC-3'(anti-sense), COX-2(696bp); 5'-
CACTACATCCTGACCCACTT-3"(sense) and 5-ATGCTCC
TGCTTGAGTATGT-3'(anti-sense) 2 B-actin(490bp); 5'-
GTGGGCCGCCCTAGGCACCA-3'(sense) and 5'-GGAGG
AAGAGGATGCGGCAG-3'(anti-sense)= AFE-3I3At}h. PCR
Z7L 95°Cll A 5, 95°ColA] 30%(denaturing), 55°COl]
2] 302 (annealing), 72°Col| 4] 402 (primer extension) > 2
40 cycle®]th. PCR AHE2 GelStarTM(Nucleic acid gel
stain, Lonza, USA)E % 7}3F 1.2% agarose geloll 100 V
oA 25%7F H719E F AR A HE AEE
golrtyy, 2 WME=9] ZFEE Quantity One(Bio-Rad
Laboratories, CA) 2~ZE¢|ofof o]a] &4 Aokt

A

329

SAME| — 7t w71 AR o2 SPSS(Version 12.0,
SPSS INC, USA)S ©]-8-3} Student t-test 2 ANOVA ¥
o2 AFste p #tel 0.05 PYE ol Ao Holtt

=}

a1 =

b=}
kJ

ShsEl2| T2l FE20| siist &Y & - slsE
o] Fah, dvf 3 B (Fig. 1) FE=2 A3 8e =
AFsl7] $1sted DPPH 2Ho]Z % ABTS 2HE AASAES
AT e S = vl g A B E
¢l DPPHE 3itshAl, W= ofvlf Foll ofs] Ao] 24
Ho] tefet HALAZN Y st =4S skt B
o] ol-g=a gItt."” w3 ABTSS} ARAHEE-S Qo)
2)5le] FAEE H2A] ABTS o] e] ealuhe-S
§3= ABTS 2t &AZA SHH A543
of B% Hgrbsstal Ak hitslee S
o] AE2 sk 4ol Ho] AMgHL"” sk
2ke] dlak 2 wigke FEE G, )] WEks
< 50 2 100 pg/mle] H%=o14 DPPH 2t]ZA 3} ABT
O &7 588 ZARIIT 28 23, Table 1A
o] el FE& AEE FolA TAH] HehE
o] 50 pg/ml =04 DPPH 2H]A< 10.4+£0.07% A
R, 100 pg/mL F=M 25.5+1.13% A e-S Ho

=

+ 5

-

2
O mo ml S omE ofN ¥0 ox 2

T

N
&

i

f

of

i)
1

b

Fig. 1. Seed (A), fruit (B) and root (C) of Trichosanthes kirilowii.

Table 1. DPPH and ABTS radical scavenging activities of the extracts from different parts of TKM

P DPPH ABTS
art 50 pg/mL 100 pg/mL 50 pug/mL 100 pg/mL
Hexane Ext. of seed ND" ND ND ND
MeOH Ext. of seed 10.4+0.07 25.5+1.13 72.4+6.29 96.4+0.01
MeOH Ext. of fruit ND ND 6.8+0.21 18.1£2.33
MeOH Ext. of root ND ND 1.0+£0.78 11.0+0.14
Green tea 52.65+1.36 13.0£0.67

(positive control, RCSOZ))

YND means no detected.

2)RCy, means that the concentration of samples for 50% inhibition.

Each value is expressed as mean + Standard derivation (n=3).
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Fig. 2. Effects of the extracts from different parts of TKM on
cell viability in LPS-induced Raw 264.7 macrophage cells.
Each value is expressed as meantstandard deviation (n=3).
*p<0.05 versus the non-treated control group.
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Fig. 3. Effects of the extracts from different parts of TKM on
nitric oxide production in LPS-induced Raw 264.7 macro-
phage cells. Each value is expressed as meantstandard devi-
ation (n=3). *p<0.05; **p<0.001 versus control group treated
with LPS alone.
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Fig. 4. Effects of the extracts from different parts of TKM on
the LPS-induced COX-2 and iNOS expressions in mRNA
level. Each value is expressed as meantStandard deviation
(n=3). *p<0.05; **p<0.001 versus control group treated with
LPS alone
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