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ABSTRACT

This study examined and compared the antioxidant and anti-inflammatory activities of Tetragonia tetragonoides (Tt) extracts
obtained from wild and freshwater-cultivated sources, with the aim to assess their potential as functional food ingredients.
Antioxidant capacity was evaluated by measuring total polyphenol, tannin, and flavonoid contents, as well as 2,2'-azino-bis
(3-ethylbenzothiazoline-6-sulfonic acid) (ABTS) and 1,1-diphenyl-2-picrylhydrazyl (DPPH) radical scavenging activities. The
wild Tt extract showed significantly higher levels of antioxidant compounds and stronger radical scavenging activity compared
to the cultivated extract (p<0.05). The cytotoxicity and anti-inflammatory effects were assessed using RAW 264.7 macrophage
cells. Neither extract exhibited cytotoxicity up to a concentration of 100 pg/mL. Furthermore, treatment with 50 pg/mL of
either extract significantly reduced lipopolysaccharide (LPS, 1 pg/mL)-induced inflammatory responses. Notably, the cultivated
Tt extract more effectively suppressed nitric oxide (NO) production and cyclooxygenase-2 (COX-2) protein expression, while
the wild Tt extract more strongly inhibited the production of pro-inflaimmatory cytokines, including tumor necrosis factor-alpha
(TNF-q), interleukin-6 (IL-6), and interleukin-1 beta (IL-18). These results suggest that Tetragonia tetragonoides possesses
strong antioxidant and anti-inflammatory properties, with distinct functional profiles depending on the environment where it
is grown. The findings support the potential use of both wild and cultivated Tetragonia tetragonoides as natural resources
for the development of functional foods and health-promoting products.
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AAEE HYAE Bask= BAlol tumor necrosis factor-
alpha(TNF-q), interleukin-6(IL-6), interleukin-1 beta(IL-103) &

B AEAY YRHAL oM Fag HelH a4 o] d&A A EFRIS BHjsl] 27 9F wke-S {3ttt
2851 (Fullerton JN & Gilroy DW 2016), $}8H4] B= 2] (Chen L 5 2018; Medzhitov R 2021). %3}, th]4| = inducible
A A=l gk )1A1e] ol 7o R g4 d5e A & nitric oxide synthase(iNOS)2} cyclooxygenase-2 (COX-2)2] &l
&5 gtk ev 93] A Fo] NO(nitric oxide)®} PGE,(prostaglandin E,) <]
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R ALE A% TE W Q%] glow A58 29 @ ok olE YA, o F Nov WY 24, P 37,
ChFurman D 5 2019). 9% W-8-& ATl ek prostaglandin 417 A 5 Thget A2A 715 2% sl 4D
(PG), leukotriene(LT) 5<] He)&4g Edo] AN A 749 22 &4, §24 Wo] 2 2A54 5§28 & 9

[€]
= (Das UN 2021), 71 Zgol|A] Y whg-o] sl A|l22l of (Okin D & Medzhitov R 2012; Low M 5 2024).
T 17 gt #lo] mole wEf Fzpgo] A
= 2L 71 AR Al e Feot T8k 9le
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o8] geket 71 Aol digh A vEe
2%} o]t Gandhi GR 5 2021; Gouda NA 5 2023). H3jx

-

(Tetragonia tetragonoides)= 8202 3| ?4’ Aol 43
Sk A\ AelA] A A8 9 ShEon Dol & FY
28 2(Yoon JA 2020), 2 thekdt A EAdo] Haw A
7154 Axﬂiﬁ,] B4lo] olA| 3 QItKLee MA S 2008;

¢

Chung HJ & 2015). 53], Halx FZFEL streptozotocin
(STZ)L.= L:_H A8 G B2 o d9 7 53

£ YERNA S (Choi GY & 2017), a-amylase, a-glucosidase,
DAl B kol gk A o] B
A AEHChoi HI 5 2008). ©] 9lell= AT L TF Al
FIHChoi HJ & 2015), 1] X (Jo JB 5 2016), 4itst 7]
S(Park YK & Nam UH 2002) So] Hud u} 9lom <
o= RAW 264.7 tHAAEE ©] & 21 oM P2 F5
E°] lipopolysaccharide(LPS)2 F =% 4ts} ~Ed|~ 2 o
T WeS BHH R AdAe= 3 O] 1= AHKong JH
S 2020). o|H g A= MG 2ot st 9 FAS Ve
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1. AR MA2| & 2l

AAA 2 Al N8y Z(Tetragonia tetragonoides)= 232}
AT 7te 293 59 A9 W A@E @5 AR A
Tl e AlRE o5 AAE 8l T2 =l
A=A 5, 60ColA EF 7 Z(hot-air drying)3} Tl $H3]
Azd A7/ E47], HMF-3100S, Hanil
Electric Co., Seoul, Korea)& ©] &3] #2sH E23}slS
o™, 40 mesh A E SIAA YA} 2715 EFsF6kith

83t A8 —80TolA 24 h F<L oH] Yed &
FZ7427](FD8508, Ilshin Lab Co., Ltd, Dongducheon,
Korea)E ©|&3le] &As] FES AASIY. 5244xH
ABE U5 7hee 24 ZElded B Hol 4T WA x
AedA Basiieon, 43 A7k 8l 71258 2hdd
e = A8

NaE

2l

LAY

B

A% HobAl o} fEiREEra
2. Tetragonia tetragonoides ==& H|=

FAAZZY Tetragonia tetragonoides w2 10 gl 95%
ethanol 20 mLE %713t ¥, 11572 7] (Homogenizer, 10,000
rpm, 2 min)2 TAS}EIE TR oA 3,000 rppmOl A 15 min
7k AA 5 FH'E?}:TL N—Eoug o] )5} ou/\} A2 AFE3E
th FEE 20Tl Basto] Aol ARg-sleit

3. AleF & 717

A v A8 Roswell Park Memorial Institute
(RPMI)-1640 v 2]} fetal bovine serum(FBS), Tz E-2d]|
AH8-9 acrylamide:bis 30%, 29:1 solution(A0418-050), protease
inhibitor, radioimmunoprecipitation assay(RIPA) buffer= X
GenDEPOT(Baker, TX, USA)ollA 438}t Streptomycin-
penicillin® Gibco (Waltham, MA, USA)ellA], bicinchoninic
acid(BCA) protein assay kitv= Thermo Fisher Scientific
(Waltham, MA, USA)°|A, polyvinylidene fluoride(PVDF)
membraneZ} Immobilon Western Chemiluminescent HRP
Substrates= Millipore(Burlington, MA, USA)ol|A] Full 353t}
Griess reagent 3! 7|E} YRF A]9k2 Sigma-Aldrich(St. Louis,
MO, USA)ollA Fdste] ARg-aFiTh

Western blot &2l AH&E 12+ @A 5 COX-2 A
(ab15191)= Abcam(Cambridge, UK)°lA|, B-actin &
(SC-47778)+= Santa Cruz Biotechnology(Dallas, TX, USA)°l|
A FulstEt). 221 A9l horseradish peroxidase(HRP)-
conjugated goat anti-rabbit IgG (H+L)-HRP(SA002-500) 2
goat anti-mouse 1gG (H+L)-HRP (SA001-500)= GenDEPOT
(Baker, TX, USA)°llA 43t T} TNF-q, IL-6, IL-18 =7
< 93k ELISA 7] E+ Koma Biotech Inc.(Seoul, Korea)l| 4]
Folekel ALg3iik
Zaluls, B, ¥ BalEizols Bat 24
Z2]9| & 32 Folin O & Denis W(1912)2] W<
HAgato] AekTh AR 25 pLell S/ 500 Lt 2 N
Folin - Ciocalteu’s phenol reagent(50 upL; Sigma-Aldrich, St.
Louis, MO, USA)E 7}t 7, 220 3 min E<F WA
Zth o] % 20% EHARIE F(Na,CO;) &9 500 uLS 7}t
oA 1 h B vEAIZL & 725 nmell A FHEE SH
st FFEZEZE gallic acid(Sigma-Aldrich) 2 AR5
o, okt T gallic acidZ 2MJ3F A9l 3142
y=0.0014x+0.0362(R*=0.9966)t}. A& FH= s 3le
HFdd ALate] F Eovls TES mg gallic acid
equivalents (GAE)/g dry weight®2 AF&3}]

% BRd kS Duval B & Shetty K(2001)9] WS- 7]uto.
2 2339t AlE 200 pLoll 57 200 Lt 95% ethanol
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200 uLE H7¥ska, o]oA 5% Na,CO; 200 uLe}t 1 N Folin -
Ciocalteu reagent 100 pLE x4 o2 Hrelsin) wkg &3
B HdellA 1 h E< RheAIRL & 725 nmollA FREE S
Aokt ETEd 2 E tannic acid(Sigma-Aldrich)S AF8-S
Ao, HEA L y=0.0197x+0.4205(R*=0.9999) = 2HJ =t}
ol "lgez F ERd I mg tannic acid equivalents
(TAE)/g dry weight= $HFa}3iT}.

% ZefH o= ke Zhishen J 5(1999)2] WS W
gslo] By A& 100 pLoll 79 400 pLe}t 5%
sodium nitrite(NaNO,) 30 pLE H7}slaL 424 5 min 3t
HES-AIZITE ©]o]A 10% aluminum chloride(AICI;-6H,0) 30

uLE H718ka 6 min 7 ¥H-8-A171 3 1 M sodium hydroxide
(NaOH) 200 pLe} S5 240 LS &35 o7 F718k9d et
HF 9 EFELS 510 nmollA SHEE e, &
FEAZE catechin(Sigma-Aldrich) S AF8-3131 T} 7 &**94
39 41S y=0.0014x+0.0417(R>=0.9994) 2 2| om, &
ZotE ole 3 g catechin equivalents (CE)/g dry
weight @92 AT

5. ABTS % DPPH ZIC|Z 2Hs &4

ABTS &tz 27%S Re R 5(1999)¢] WS W3 slo]
=431tk ABTS 2992 7.0 mM ABTS(2,2"-azino-bis (3-
ethylbenzothiazoline-6-sulfonic acid); Sigma-Aldrich, USA)<}
2.45 mM potassium persulfates &3}3le] A AF2o
2 13 h ¥-3A1A AT ©] ABTS €92 phosphate-
buffered saline(PBS, pH 7.4)E ©]-&3l 734 nmol|A4e] 3=
7} 0.700£0.027F ¥ == 243130t} o] F AAF A7 200 L
o} 54 E ABTS €9 800 LS £33l ol deo
2 5 min 7t HESAIZ] H, 734 nmoll A SHEE ST
& (control)= FL g XA A= thAl FE87H(95%
ethanol)& 2|3t &HS A8alth ABTS 2z &A%
< o AE o]&3ste] AlLtsiitk:

ABTS radical
scavenging activity(%)

OD of sample

=1- 1
( OD of control ) x 100

DPPH ]2 427]%-& Blois MS(1958)2] WS Wgs}
o] Zsksirh okl f\]E’ o e B3, 95% ethanol 20
mLol A& 10 g& E%31] 10,000 rpmol] 4] 2 min 3+ T3
313 & 3,000 rpmol A 15 min 7F YAl E-2)ska o hsle] o
4 AIBE A9t} o] A& 100 Lol 02 mM DPPH
(1,1-diphenyl-2-picrylhydrazyl' Sigma—Aldrich, St. Louis, MO,
USA) £ 100 LS &E33le] 2204 30 min F<F BHS-A]
21 &, 517 nmollA S =2 =331tk DPPH 4 A=
control> DPPH &0 FZ&mukS X g|et AL 7|Te =

AR g A Weyzel el v 183

3l DPPH @)z 274 %8 thea} o] AlZslaith

DPPH radical
scavenging activity(%)

OD of sample

=1« OD of control ) x 100

6. Ml Hft

RAW 264.7 A= RPMI-1640°] 10% heat-inacti-
vated FBS<} 100 U/mL penicillin-streptomycin< 715+ Hj %]

ol A wjFatAch A2 AlE] PP S & 30}7] 98 10
~123] Al vjtE A EE ARSI o, BE AlEE 37T,
5% CO, x=719] 7ls5d <AHe]E|(BB15 CO, Incubator,
Thermo Fisher Scientific, Waltham, MA, USA)°l| 4] vl F&}53
=g

7. Mz dEs £F

RAW 264.7 M3E2| AEE-S MTT[3-(4,5-dimethylthiazol-
2-yl)-2,5-diphenyltetra-zolium bromide] #2412 S3f #7515
o} AlEE 2 x 10° cells/mLe] F=2 96-well plate]] F5-51%]
om, 37T, 5% CO, Z=712] Q1iu|°]E|(BB15 CO, Incubator,
Thermo Fisher Scientific, Waltham, MA, USA)o|A4 3 h E<F <t
AT o] ALt B A WP x FEES 4 50
ng/mL FE=E A 2]gk £ 24 h b videtsich gk ALt
2 A WY 2 FEES A7 Aelste] 1 h Bt e F
lipopolysaccharide(LPS, 1 pg/mL)E *12]3te] 24 h 7} Hj
oFatsith vlF 2 well & 20 L] MTT -£94(0.5 mg/mL)S
#7ketka, 37C, 5% €O zz19] AfullelEolA 4 h F<k Wt
AT ¥ T8 F A5dS AL, A/dE formazan
A2 DMSOZE 83lA1Z1 H, microplate reader (Synergy
H1, BioTek, Winooski, VT, USA)Z ©]-&3}c] 540 nmol| A

FREE A8kt

8. 2AAtEIEIA(Nitric Oxide, NO) MMzt =X

RAW 264.7 th2AH2= DMEM HjA|of] @AEHgt & 2 x

0° cells/mLe] F%=2 24-well platec] ¥F3}3L, 37C, 5%
CO, Z79] QlFH|°]E{(BB15 CO, Incubator, Thermo Fisher
Scientific, Waltham, MA, USA)°l|lA] 3 h E<t ek shA| 7] o}
o] F A|3zol] ApAMF & APl HY = FEES 77 A5t
1A1ZF B2t wj kgt 5 lipopolysaccharide(LPS, 1 pg/mL)E |
glste] 24 h F7} vl vl § ATdE 16k
NO A& Skt 342w 100 uLet 5 73919
Griess A12H(1% sulfanilamide, 0.1% naphthylethylene-diamine
dihydrochloride in 2.5% phosphoric acid)e &3+ T, 22
2] 10 min 7+ WE$A1Z1 F microplate reader(Synergy HI,
BioTek, Winooski, VT, USA)E ©]-83}] 540 nmollA S4=



®
B
Ho

Zlo} - =24

= =351tk vlgY W NO 55+ sodium nitrite(NaNO,)
2 A% REZAE 7Nk g St A3 3
y=0.0167x+0.0448(R>=0.9998)°|H, <1714 y& FF=, x
NO 3EuM)E Yepdth

i

9. COX-2 CHHZl dts HA

COX-2 @i FdS EAsh] fls) RAW 264.7 thaAl
F¥E DMEM HiA|d] dgsle] 6x10° cells/mLe] F=Z 60
mm A Z B FPA el BFE a1, 37C, 5% CO, 2719 Q1
W]o]E{(BB15 CO, Incubator, Thermo Fisher Scientific, Waltham,
MA, USA)°lIA] 3 h &<t v dsle] QEFSIAIATE o] & ALt
EE A W2 FEE(50 pgml)S Agske] 1 h <t )
& F, LPS (1 pgmL)E A 2sted 24 h 37} wf &Fsisit. vl
& T iR E A ASIa, MEE ice-cold PBSE A3 T
lysis buffers H7fele] @ AS FE3l9) 28 9

e QPR F F5AE FAsle] Az Fuo $7ow,

Hr

% il 5= bicinchoninic acidBCA) protein assay kit
£ ol&sto] FFatiom, 50 gl @MEE 8% sodium
dodecyl sulfate - polyacrylamide gel electrophoresis(SDS -
PAGE)E &3l £e|dt F Trans-Blot Turbo Transfer System
(Bio-Rad Laboratories, Hercules, CA, USA)E ©]-83}c]
polyvinylidene fluoride(PVDF) membrane©l] He]AIAT} 5%
skim milk”7} X3Hel Tris-buffered saline with 0.1% Tween-20
(TBST)Z 1 h 23t 5, COX-2 12} &A(1:1,000 324)E
4Col| A overnight RH&-A1Zth ©]F TBSTZE 10 min {HH 2.2
33] Al2%+ =, horseradish peroxidase (HRP)-conjugated 22}
A(1:1,000 3|4 S Lol 1 h ¥HSA]ZTE THA] TBSTE
33 A & koA
minescent HRP Substrate® WHA|A wl=Z 9|7 a1,
KwikQuant Imager(Kindle Biosciences LLC, CT, USA)E ©|&
sto] oA & HJsisint. Wil W FFE2 Bacting 7]
Fo 7 AF8kel3] o, Image] AZEYO|(NIH, USA)S &
&oto] WiE s A FAs8sth

Immobilon Western Chemilu-

10. TNF-q, IL-1B, IL-6 MMzt =X

RAW 264.7 A EZ 24-well plate] H53F 3 3 h <t oF
ST} o] F LPS(1 pg/ml) 9= £ W2 F2E(50
ng/mL)¥ 37 24 h 5t Attt o] % A xE v s
NS =73k, TNF-q, IL-1B, IL-62] =2 72}7+9] enzyme-
linked immunosorbent assay(ELISA) kitE Alg3le] &3

ol
AR

=

EX0&= Mouse TNF-a ELISA kit, Mouse IL-18 ELISA

L EAT - A

A% HORA oF RAHEAETS

kit, Mouse IL-6 ELISA kit(R&D Systems, Minneapolis, MN,
USA)E AHEsE o, AlzAke] 2 3]of whe} 96-well platel]
AE e TS w78 F, 4 71Ed AR E A &
Ao} A& FAE £AH oz WgAIZth ¥ F substrate
solutionS 7}51e] 20 min 7t A-2ollA b W vHSAIR] &,
stop solution= 3 7}8}a 450 nmo|A] SF=(OD)E =43}
Atk Al ETR] sEe ETEAS] AgdE 7vte =z 4

N
2 -

=]

33] yHESte] sl on, Ade Ptk
¥ K meantstandard deviation, S.D.)Z X7|5A . A
£-212 SPSS software (version 23.0; SPSS Inc., Chicago, IL,
USA)E o]&3dte] 3t on, 72+ Aelat ke o4 A
=5 9o dIEAHEX (one-way ANOVA) 2 SHFTE 17
% (independent t-test)= AA13FITE ANOVA = Tukey
& Duncan®] UH5 H] 1 77 (post hoc test)= Z]-83}o] 1
= 1k Aol & Hrkslslnt BAIA o143 p #kel 0.05 B
ol 7492 AESATHp<0.05). RE I ZE GraphPad
Prism(Version 5.01; GraphPad Software, Boston, MA, USA)
= AH&ste] 2Tk

1. & E2|uls, Btd ¥ & S2tE0|E &
Tetragonia tetragonoides F=w°] & 9%, Ed, 2
Fehi o] = FFE Table 190 A8k 21273 & 3}
S hydroxyl7| & £33 Wk F+25 7Y, oz
2A B it S JeilE T8 Agy AR &

Table 1. Comparison of total polyphenol, tannin, and
flavonoid contents between wild and cultivated Tetragonia
tetragonoides

Tetragonia tetragonoides

Property
Wild Cultivated
Total polypheno 1a2) b
764.86+5.74 517.95+19.43
(mg GAE/g)
Total tannin (mg TAE/g)  180.01+39.84° 127.81437.10°
Total flavonoids 925.69+8.17° 412.6049.23

(ug CE/g)

Y Values are presented as meantstandard deviation (S.D.).

Y Different superscript letters indicate statistically significant
differences among groups at p<0.05, as determined by
Duncan’s multiple range test.
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2 A O’E}(Klm BG & 2016) B Ao A da AulE W
z9] & ZWlE T2 517.95£19.43 mg GAE/ge]| S
ol A}k M3 %(764.86+5.74 mg GAE/g)°ll H]&) F-2 o]—
A e FAE FERAATHp<005). ©|S L& AFE A4
Aol el AAM, AR, Ax WlF 5 DD 2EY S
aolo] sl AES ATAE ATE F 282 Abet
m, Woo KS 5(2015) 2% A& A o} A|7ke] mpe
He g ¥E 7FedS g v Utk Lee MA &
(2008) B3 3% ool ubel Wa) oM dofA % o=
3}tako] Ao}, dichloromethane, ethanol, methanol, butanol
$o= Z/kshe AFS ultkn Hausdch ol d
= H3xo] ZAstE dlE=A FeEo] Atde s v|ZA]
E}{‘; 7

3 d
s =4 &l B Bedew FEE F e

= 2015).
AT A ALt Mg xe] Bhd 2 180.01439.84 mg
TAE/go 2, Aju] Wa32(127.81+37.10 mg TAE/g)ET} #<]
S =T p<0.05). o= slitrke] & 7] Bhde] A%
ol 2B G mHS T HoFH, A=
Ksouri R 5(2007)& & 2E# 7} 4& U HE 2 gdF
249 Z2%0n Bl

Zehuicol =i Felslnel os) gl Sk Watet 3
=2 (Alam F 5 2022; Li H 5 2024; Jomova K 5 2025),
hydroxylﬂ-a—‘ Egﬁ E]‘l:] %1-_0_ o]—;G ﬂ/\] 7]11] U}A]-Q, ﬁﬂ_o_ m
%] 3K (Panche AN 5 2016). £ Aol SR o|= gh&f
£ catechin equivalents(CE) 7|22 At&E3sigiom, x4t
W) 2= 925.6948.17 g CE/g, Aul W) 25 412.6049.23 g
CE/ge 2 g1 Jthp<0.05). 53] AALE A8 oF 24 ©]
7gel ZetH wo|=E EHakal JISlth o]+ flavonoid7} A}
Sl FESE 2t sEdlzel ] A6 2
T JSS HoJFH, Pietta PG(2000)= quercetin, kaempferol,
catechin 5 T}Feh Zehi -0 =7} ABTS % DPPH 2ht]Ztd]
ek 27 S vepdtta Hasisich

Folin-Ciocalteu {2 S 24(ol: &4, 7 &)l
T 183k 2= 9o /\lzﬂ = z'fhzko] T ke Iy F=24"
F 9 2m™(Naczk M & Shahidi F 2006; Ainsworth EA &
Gillespie KM 2007), ¥V dFu]F F2elo]= 2gH
catechol 725 717 54 ZgfH oo Solz o= Hkg-
ol Bepel= G JUNoR WA HeRd 4 0
(Kim DO 5 2003). 3 & Fejolsd Sdfico|=E
mg GAE/g, ng CE/g9] ‘?_}—Hi F713el] whet &ef 3F
e meie) @om eah WS & drh fAlekl A
5 Aolol] W e o WAL e ATECINE B

ox, rE N

AL 9 Aul ez AL vla 185

d v} lom(Dai J & Mumper RJ 2010; Ignat 1 5 2011),
© A7 Ade Wz A ew FefEeolur) S
s EAS AlAkgTL

o}ee] A AlZe 114 A4 9%
23171 Y8l atsl sgtEe] Ay
2A1A YThAhn BK & 2021). 11
JJ-EL/H x}oﬁg o135 ROS7]- ;L;ﬂgnz]’ o]g
g HolE ko] Zylel= Aoz deA 9
2024). AA = Hsueh TP 5(2021)& 112 71%3F
& Artemisia capillaris?} F95 A i o ©

g waelgen, ol 87
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A tiAF g ellA A== Folet A oz Alx
&3 9 w3}, A 4% 4%
9 DPPH ]z o]2jgt vhg-3
2 Bde]tiChung HJ 5 2015; Ryu JY 5 20
tetragonoides FZ=2] ksl S-S H718k7] 98l ABTS
9! DPPH 2} Z &75S S43t5on, 1 Z3= Fig. 1]
AT ABTS 2]z A24%S ABTS £93 73k
o g2 Bal A HEA 9] ol Bl ZH(ABTS)O]
FArstA o olgl] AAHCZHN B JE V|ve R I
7FETHKim KH 5 2013). ¥4 23}, A2 gz 225
< 34.83+£12.71%%] ABTS oz &7 A4S Yehiile
H, ol @5 Av] M3 20 9.98+3.04%0l Hlal -2l s5HA
2] A tHp<0.05). ABTS 2t Z 2752 A 22z
oz 4ksl ~EYAE A7

&2 oA
4 HtHKim JE

18). Tetragonia

[‘

l-:O/\

(free radical)oll AAE F
],—, A ZoH e AR ?51:}2]-’ QAN A= A E
gAY AAl| 7]odste kst A xR &
5 2009).
DPPH &tz &A%
WHo 2 2ol DPPH ght|Zto] ghel =rA %}*—Eﬂt
2 =24t ot AL HYPRE 74.81+7.57%2]
DPPH 2}tz &A S Helon, Ol% @ Al WP &
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Fig. 1. Antioxidant activities of Tetragonia tetragonoides extracts assessed by ABTS and DPPH radical scavenging assays.
Antioxidant activities of wild and cultivated Tetragonia tetragonoides (Tt) extracts were evaluated using ABTS and DPPH
radical scavenging assays. Ethanol extracts (95%) of wild-harvested and freshwater-cultivated T. fetragonoides powders were
tested under identical conditions. Data are expressed as the meantstandard deviation (S.D.) of three independent experiments.
Wild: wild T. fetragonoides extract-treated group; Cultivated: cultivated T. tetragonoides extract-treated group. "p<0.05,

“p<0.01 vs. Wild.
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Fig. 2. Effect of Tetragonia tetragonoides extracts on RAW 264.7 cell viability. Effects of wild and cultivated Tetragonia
tetragonoides (Tt) extracts on the viability of RAW 264.7 cells. Cells were pretreated with 50 pg/mL of wild or cultivated T
tetragonoides ethanol extracts for 1 h, followed by stimulation with lipopolysaccharide (LPS, 1 pg/mL) for 24 h. Cell viability was
assessed using the MTT assay. Data are expressed as meantstandard deviation (S.D.) from three independent experiments. Ctrl:
untreated control group (no LPS); Wild: wild T. fetragonoides extract-treated group; Cultivated: cultivated T. tetragonoides

extract-treated group.
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Fig. 3. Inhibition of nitric oxide production by Tetragonia
tetragonoides extracts in LPS-stimulated RAW 264.7 cells.
Inhibitory effects of wild and cultivated Tetragonia tetrago-
noides (Tt) extracts on nitric oxide (NO) production in
LPS-stimulated RAW 264.7 cells. Cells were treated with LPS
(1 pg/mL) in the presence or absence of 50 pg/mL wild or cul-
tivated 7. fetragonoides extracts for 24 h. NO levels in the cul-
ture supernatant were quantified using the Griess assay. Data
are expressed as the meantstandard deviation (S.D.) of three
independent experiments. Ctrl: untreated control group (no
LPS); Wild: wild T. fetragonoides extract-treated group;
Cultivated: cultivated 7. tetragonoides extract-treated group.
*p<0.05 vs. control; “p<0.05 vs. LPS-treated group.
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Fig. 5. Inhibitory effects of Tetragonia tetragonoides extracts
on COX-2 protein expression in LPS-stimulated RAW 264.7
cells. Inhibitory effects of wild and cultivated Tetragonia
tetragonoides (Tt) extracts on COX-2 protein expression in
LPS-stimulated RAW 264.7 cells. RAW 264.7 cells (6 x 10°
cells/mL) were pre-incubated for 3 h and subsequently
stimulated with lipopolysaccharide (LPS, 1 pg/mL) in the
presence of 50 pg/mL wild or cultivated T. ftetragonoides
extracts for an additional 24 h. Protein levels of COX-2 were
analyzed by Western blotting, and [-actin was used as an
internal loading control. Band intensities were quantified by
densitometric analysis using ImageJ software and normalized to
B-actin. Data are presented as the meantstandard deviation (S.
D.) from three independent experiments. Ctrl: untreated control
group (no LPS); Wild: wild T. fetragonoides extract-treated
group; Cultivated: cultivated T. tetragonoides extract-treated

group. p<0.05, "*p<0.001 vs. control; p<0.05 vs. LPS-treated
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Fig. 4. Suppression of pro-inflammatory cytokine production by Tetragonia tetragonoides extracts in LPS-stimulated RAW 264.7
cells. Effects of wild and cultivated Tetragonia tetragonoides (Tt) extracts on LPS-induced cytokine production in RAW 264.7 cells.
Cells were treated with LPS (1 pg/mL) in the presence or absence of 50 pg/mL wild or cultivated 7. tetragonoides extracts and
incubated for 24 h. The concentrations of TNF-a, IL-6, and IL-18 in the culture supernatant were quantified using ELISA, as described
in the Materials and Methods. Data are presented as the meantstandard deviation (S.D.) of three independent experiments. Ctrl:
untreated control group (no LPS); Wild: wild T tetmgonoides extract-treated group; Cultivated: cultivated 7. tetragonoides
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