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ABSTRACT

This study was conducted in order to compare the biological activities of leaf and root water extracts of Smilax china
L. (SC) by measuring the total polyphenol and flavonoid contents, anti-oxidant activity, inhibitory effect on o-glucosidase,
and anti-inflammatory gene expression. The total polyphenol and flavonoid contents of SC leaf (SCLE) and root
(SCRE) water extracts were 127.93 mg GAE/g and 39.50 mg GAE/g and 41.99 mg QE/g and 1.25 mg QE/g, respectively.
The anti-oxidative activities of SCLE and SCRE were measured using the 1,1-diphenyl-2-picrylhydrazyl (DPPH) and
2,2’-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) diammonium salt (ABTS) radical scavenging activity assay and
reducing power assay. Both SCLE and SCRE scavenged radicals in a concentration-dependent manner, and SCLE
showed stronger radical scavenging activity and reducing power than SCRE; however, both SCLE and SCRE exhibited
lower activities than ascorbic acid. Compared to the anti-diabetic drug acarbose, which was used as a positive control,
SCLE and SCRE exhibited low a-glucosidase inhibition activities; nevertheless, the activity of SCLE was 3.7 fold higher
than that of SCRE. Finally, SCLE caused significantly decreased expression of the LPS-induced cytokines, iNOS, and
COX-2 mRNA in RAW264.7 cells, indicating anti-inflammatory activity. These results indicate that SCLE might be a po-
tential candidate as an anti-oxidant, anti-diabetic, and anti-inflammatory agent. (J Nutr Health 2013; 46(4): 315 ~ 323)
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a-glucosidase inhibition @) = [1-(Cabs-Saps)/(Caps-Bans))
x 100

Reverse-transcriptase polymerase chain reaction (RT-
PCR)

Aol o EFEE2 223 RAW 264.7 A3zl A] ujeFl

S A|A3k QIAzol reagent (Qiagen, Germany) S AR5}
total RNAE 2] 3 FFsI3ich A RNA oilgo (dT)
primer®} superscript 111 reverse transcriptase (Invitrogen,
Carlsbad, CA, USA)E ©|-8-5F%4 cDNAE A5t €
cDNAZE template2 AF8-5104 1L-1B, IL-6, iNOS, COX-2



318 / Auid= o ¥ Hte] o) e dvn

Table 1. PCR primer sets used in the experiment

Primer Sequence (5'—3’) PCR product size
L1p Sense GCACTACAGGCTCCGAGATGAA 1456
Antisense GICGITGCTTGGTTCTCCTIGT P
L6 Sense CITGGGACTGATGCTGGTIGACA 118b
Antisense GCCTCCGACTTIGTGAAGTGGTA P
. Sense GACCAGTATAAGGCAAGCACA
iNOS _ 735 bp
Antisense CTTIGTCTITGACCCAGTAGC
Sense GAGAGACTATCAAGATAGTGATC
COX-2 , 859 bp
Anfisense TGGTCAGTAGACTITTACAGCTC
Sense GTICGTGGAGTICTACTGGIGT
GAPDH , 489 bp
Antisense GTCATCATACTTGGCAGGTT

A} primerS ©]8-5}9] polymerase chain reactin (PCR) 1
Ho g ZZ3}9cl PCRAMHES ethodium bromide (EtBr)
7} 2718 1.2% agarose gel& ©]-8-510] %7196 & &<ls}t

Atk PCRO| AF8-5E primer 971492 o2 Table 137} Zth

D= ASAE 33 o4} HHE510] Mean + SD2 YERY
Ak SAEAo] 215k -2 A5 Graph Pad Prism (Graph
Pad Software Inc., San Diego, CA, USA)Z 0]-8-5}0] Student
t-test one way= ©]-83Fich
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Fig. 1. Effects of water extract from Smilax china L. leaf and root
on cell viability. Raw264.7 cells were cultured for 24 hr with vari-
ous concentration of leaf and root extract. Cytotoxicity was de-
termined by MTT assay. Results are presented as Mean + SD of
three independent experiments. SCLE: Smilax china L. leaf ex-
fract, SCRE: Smilax china L. root extract.
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Fig. 2. Content of total polyphenol (A) and total flavonoid (B) of Smilax china L. leaf and root extract. As standard compounds gar-
lic acid and quercetin, respectively, were used for measurement of polyphenol and flavonoid. Results are presented as Mean + SD

of three independent experiments.

a-Glucosidase 24%H &5

Aulgga A3 e 23559 o-glucosidase B/ A
A d3= Fig. 49 Zth 5% o2 a-glucosidase 279
Als& 547 23 a-glucosidase AA| = A5
bose?] AL 0.1 mg/mLeflA] 28.82 + 3.00%, 0.25 mg/mL
oAl 33.63 + 3.07%, 0.5 mg/mLolA 41.00 + 1.40%, 1 mg/
mLolA 4878 + 491%9] &S YEHOH, o &5
2 0.1 mg/mLoA 942 + 6.31%, 0.25 mg/mLo|A] 19.62 +
2.51%, 0.5 mg/mLoA 25.35 + 1.54%, 1 mg/mLoJ|A] 35.02
+ 278%9 B B, e 252 0.1 mg/mLofA
14.36 + 3.11%, 0.25 mg/mLoA 159 + 0.59%, 0.5 mg/mL
oA 12.99 + 1.69%, 1 mg/mLolA] 9.26 + 3.47%2] BAS
2RI 1 mg/mLE 7|E0 &2 HwelgS o ¢ &5
S acarbose@AQ) 71.8%S LfER oL B
o] B4d& eIt (Fig. 4A).

Abol w2 Aulega Qi He] 2&E9] a-glucosidase
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40204 28.33 + 3.33%, 5014 35.90 + 2.57%2] 4
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Fig. 3. Anti-oxidative activity of Smilax china L. leaf and root ex-
tract. DPPH (A) and ABTS (B) radical scavenging activity assay
was carried out according to concentration dependent man-
ner. Ascorbic acid was used as positive control. Results are pre-
sented as Mean + SD of three independent experiments.

Table 2. DPPH and ABTS radical scavenging activity of water
extracts obtained from Smilax china L. Leaf and root

Sample ICs (mg/mL)
DPPH SCLE 0.429
SCRE 5.379
ABTS SCLE 0.584
SCRE 4.009

SCLE: Smilax china L. leaf extract, SCRE: Smilax china L root
extract

Table 3. Reducing power of water extracts obtained from Smi-
lax china L. Leaf and root Abbreviations: See Table 2

Concentration (mg/mL)

sample 0.1 0.5 1
Ascorbic acid  0.028 +0.001" 1.341 +0.012°" 3.079 + 0.027°
SCLE 0.047 £0.001  0.217 +0.004° 0.381 + 0.008"
SCRE 0.001 £0.001  0.030 £0.001° 0.067 £ 0.001°

The results are Mean + SD for 3—4 repeats
1) Absorbance at 700 nm  2) Values with different superscripts
are significantly different among ascorbic acid, SCLE and SCRE
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£ =
S ”(E) 60 - Il 1 mg/mL g © ' mg/mL
5 8 g
%% 40 | € 30
o ® 3
= 8 20
8 2 4 3
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T g 10
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> —~
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== i O
g g 80 1 mg/mL >
[<]
30 60 2
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J — o=
g © :
5 3
o 20 ke
& 8
2 oo g
Ascorbic acid SCLE SCRE Q
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Fig. 4. Anti-diabetes activity of Smilax china L. leaf and root ex-
fract. a-Glucosidase inhibitory activity assay was carried out ac-
cording to concentration (A) and time (B) dependent manner.
Acarbose was used as positive control. Results are presented as
Mean = SD of three independent experiments.
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Fig. 5. Inhibition by water extract from Smilax china L. leaf on IL-16, IL-6, INOS and COX-2 mRNA expression in LPS-induced Raw 264.7
macrophage. Raw264.7 cells (1x10° cells/mL) were pre-incubate for 24 hr, and the cells were stimulated with lipopolysacchride
(LPS, 1 ug/mL) in the presence of Smilax china L. leaf extract (0.5 mg/mL) for 24 hr. Each value is expressed as Mean + SD in friplicate
experiments. *: p <0.05, **: p < 0.01 compared with Con. #: p < 0.05, ##: p <0.01 compared with LPS group. Con: non-treated
(control) group, LPS: LPS alone treatment group, LPS + SCE: LPS induction in Smilax china L. leaf extract.
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