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Neuroprotective Effect of Taraxacum platycarpum Extract Against
Glutamate-induced Oxidative Stress in HT22 Cells
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Abstract — Glutamate acts as an important neurotransmitter in brain. However, high concentration of glutamate showed an
excitatory neurotoxicity and resulted to neuronal cell death. Neuronal cell death is known for one of the reason of Alzheimer’s
disease, a neurodegenerative disease. We tried to find neuroprotective medicinal plants by neuroprotection activity against glu-
tamate injured HT22 cells as a model system. In the course of bioscreening of various medicinal plants, Taraxacum platy-
carpum extract showed significant neuroprotective activity. We tried to elucidate mechanisms of neuroprotective activity. 7.
platycarpum extract reduced ROS and intracellular Ca”" concentration increased by glutamate induced neurotoxicity. In addi-
tion, mitochondrial membrane potential was restored to the control level. Also, glutathione level, glutathione reductase and glu-
tathione peroxidase activity were increased by 7. platycarpum extract treatment. These data suggested that 7. platycarpum

showed neuroprotective activity via antioxidative activity.
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I 7155 AR A ZshAl & ohet AE W 3
3 749 FREAL AL Ao, FFEAL leEi
o] &e ARATNI7IE Sl Ao FFER| 2] A
& AABkE F AIE HellA Alst 2Eg 2 frdo?
nh-2 gn} fef MEFQ HT22 A2 Aksl 2Eg 20
ol fFEse A 549 vAUSS Wel7IE in viro
w2 9 AR H YT HT2 Al e o)A 2%

Ho|E FEA7F A= FFEHOIE fik Al X APd o)
deloz TR BAS Aot 3P A3l 9
dl(Taraxacum platycarpum H. Dahlstedt) =5 5% A&
o] A2E ¥ R 55 WHFL F71E T
ko TiFe 9ol ARe] Mg} ). mygel F
8 A
o-amyrin acetate,
neoilexonol acetate, B-amyrin acetate, 5 Ez|H|=23 AlD3}
sonchuside A, cichorioside C, deacetylmatricarin 8-O-B-D-
11B-hydroxydeacetylmatricarin = 8-O-B-D-

O 2+ taraxasteryl acetate, ptiloepoxyl acetate,
3B-acetoxy-11a-hydroperoxy-12-ursene,

glucopyranoside,
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glucopyranoside, 11B-hydroxyleucodin, ixerin D3} dihydro-
syringin 5 AMZFHZES AG sHgtEo] B w7t 9l
o 2 A7ATe] e 23de WY /5S4
A7, st 23k & A5 82 dEA 2 3
o 8ol slom T THIE FAAA P BE A8l
D= Aoz Buso] Yok SHN, A F7A] AR
B35 2o tistele 4zl vke A9 itk

o Qe HMAAHE B B4 dehie] S w
A AL BE BYL B A Rl Hg
Ae ARSI B A7E S,
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Aot 2 B - Dulbecco’s modified eagle medium
(DMEM), Fetal bovine serum(FBS)-=-Gibco(Carlsbad, CA,
USA)IA  FY43F99 3, Glutamic acid, MTT solution,
Trolox, NADPH, DTNB, GSSG-R(Glutathione disulfide
reductase), GSSG oxidase, GSH(L-glutathione reduced),
diacetate(DCF-DA), Fura-2AM,
Rhodamin 123, Triton X-100 Sigma Chemicals(St.
Louis, MO, USA)°lA +4 3 Th Dimethyl sulfoxide
(DMSO) & sk A 7Yste] AL-sli.

2,7-dichlorofluorecin

EZ3Y FEEQ| M= - 2 ApolM AR 2FIS 7
SAEAE, tel=ellA st vl wF7F A3t
a1 Ao ARgEIom, AlEe] FE-S st oA
Fshfst AAEATHol nEo] o), TFFe] Bels
Ale Az 6kgs 80%2] HEEE 27100l 904 63] =

=0 FE3AT 2 FE2HS 45°C T NA 1HStete]
FEATE A5 HES At oA ety s
AEATA | BEzEo] Q).

HT22 MZ e} — SFE o] Eo] &J3h A2 APl
A5 8] S8l Fel aivh frel] AlEF] HT22 cell
o] 83Tt 10%2] FBSH 1% penicillin/streptomycin
3315 DMEM HiA|ol] HT22 cellS w3193t

HMBME 25 M FH - oldol| 7lssisiRe] MTT
assay2 ©]830 cell viabilityS 24312t vje HT22
cell2 48 well plateo] 1.7x10°/well®] FE2 seeding 3}
37°C, 5%2] CO,2] ZAOZ 24417k &3t ujkaiTt. 24
A7+ 3 control, negative control welloll'= WiA|Z, positive
control wellll= 50 uM troloxE, WHA] welloll & 2}2t2]
T U8 X3 FEE sample2 A2lste] Fh oF
3 AlZF A= w3 controlS A|9d EE wellol
glutamate(2 mM)S FoI813it). o] W] & 23S 30 pl/
well2 3t} 28] & 24417} incubationstil, EE wellol

o dlo ot
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150 ul/well®] MTT solution(l mg/ml in PBS)S 7}3}5i Tt
3A]7} incubation & Z} well®] HJA]E suctiondle] E5F A|
A3} DMSO solution 300 pl/well2 28] &l W 2}
@3k AEjoll A 30%7F o] formazan crystalS 3] =5
AT tF 52 solutionS 96 well platel] 200 ul/well=
%:713L ELISA readers AM&-sld 570 nmeld S35
A3tk A2 22 274 33] eS| Axghs
AA 2] &kt

MZ W ROS &3 - o3} 53 WRC= HT22 cell
o glutamateS} trolox, sampleS 2|3} 37CollA], 5%<]
0,9l =702 wjFatsirt. 8217F & 100 uMe] DCF-
DAE 40 pl 718k A7 52t sttt o] 5 uix]
= AASAL 1.0%2] triton X-100 300 pl2 37°ColA 154
7k =o] Wdth. F4 = excitation wavelength — 490 nm
/ emission wavelength — 525 nmZ F+ H =743} v L3}
Ak AP Al ¥ kgt A3 3ke FAIAE skl

HZE Wl Ca™ &% &% - o] Ag3H = 7ol )
& HT22 cellol] troloxe} sampleS #|2]8tal BE wellol
20 pM®] Fura-2AM 10 pts ¥aL A7 8l 5 glutamate
& AL 37CAA 2417F widstAnt ! Wik 5 A&
A AL 1.0%2] Triton X-100 150 pl2 37°ColA] 1587+
Hojulith, ¥4 =+ calcium complex — 340 nm / calcium
free — 510 nm= -+ ¥ At Bt 43 A=
Al bS] 243 3hS BAIAE Sk

DIEZ=2lot ol &4 AN st FHY -
HT22 cellol] Z7}e] 5% 9] sampleS * 2|8t 1A 7F
2mM®] glutamateE X238l A|2E APE-S =314 10
©] rhodamine 1233 3 7}8kaL 37°CollA 3027F vl &
PBSZ 33] A& 3l3ith. ¥¥ %=+ excitation wavelength —
480 nm / emission wavelength — 525 nmellx = ¥ =43}
of v A Aak= Al | Rk A & 43 3
< FAAY ik

STEIRI2 & &2 W #ME 54 M XY HTR
cellS 6 well plateol] 3.4x10* cells/well 2 1 ml¥ seedings}
3L 24N7F B iRk H, 27 e TR 23 FEE
< A X7 F 2 mM9] glutamateS H718IATE 2441 7F
Wl %F & PBSE 23] AlA3IAL 10,000 g, 4°C ZASZE 308
7F AR E St WA E AASKL 170 plo 4SdE
Fate] kst G0 FFERARO 45 S 25
B2 & o2 312 nmellM §8 %= 24, st 2

E oo

—

2 279 340 nmol M 212 §YEE Zsch 4
Ak Al ¥ 89 o)F 249 e BAAE stk
Zn g o
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Fig. 1. Effect of T platycarpum extract (1, 10 and 100 pg/ml)
on glutamate-induced death of HT22 cells. Data are means +
S.D. *p<0.05, **p<0.01, ***p<0.001 versus the glutamate-
treated group

Ho|Ex 54173710014 Al W ROS A9 S71= <1
T ALe AEg 2] 93 Al =A1S & Sulsit, 15) 3o
FEEYAE B S HUe] et SFFECE
2 FEsle] HT22 AlE AFES FEAZl & 2447k 59
AIZE BEES S4317] I8 MTT assays AAISIATHFig.
D). #2529 A7 TEZ 1 ugmlFE 1002 F71A1A
10 ug/ml 100 pg/mP7A] A2E ¢ 23, 1 pg/mle] =5
AgsS W okt HsaaE Yelllon, sx 9]
EHoR HE a7t TG § W2 RN T
GlutamateZ =% HT22 Mol tist £33y F=E2] Al
X RS g3t vk Ag 9 seH, AE w2t 5
7hstel wEl A2 BE @45 ol ~7F gelst
2t} Glutamate= 5% HT22 A ¥l that EFFo] B
3 GAo] o 7S B3l olFo] Fe=A &1 Sk
A AZ U ROS, Ca™' 5%, fEZ=zgo} v &2
A 9 FFERZ F %P%Ur gaksl a4s sk A
DI =

M= | ROS &H — %o AT2HE Glutamate "7
ANZHME APEo] Z=3F ROS AAS E33 2kl ~E{
29} WAHSA AT o] Sltf= Zo] BaEoe] kO =
F F=E0] ROS 2AE E3 Glutamate® 5% HT22
A Aol tigk B &4 H7HE E1215H7] 918l DCF-
DAZ #H7Fetal 1417F 3o Trilon-X 10022 o] Wich.
ol % P SAL PsIAth(Fig. 2). 1 pg/mle] XFF F
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Fig. 2. Effect of T. platycarpum extract (1, 10 and 100 pg/ml)
on reactive oxygen species production in glutamate injured
HT22 cells. Data are means + S.D. *p<0.05, **p<0.01,
***p<0.001 versus the glutamate-treated group
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Fig. 3. Effect of T. platycarpum extract (1, 10 and 100 pg/ml)
on calcium ion influx in glutamate injured HT22 cells. Data
are means = S.D. *p<0.05, **p<0.01, ***p<0.001 versus the
glutamate-treated group

o
T S & ATk
=

A-IIE Ll Ca® = =A — Glutamated] 28 217 =4
& glutamate <=8-A|7} ZEE Ho] Al W2 FFe] Ca”
°1 FAEH, olgid AFE A Y goFet a2E0] B4

Oﬂ Z}OHE 20_1 J,]/\ HHZTJJ. DNAOﬂ "\/\]'O —7‘ }““.1_
=X guls ]~_ Aoz dex Ak Fura2AMS AR

sl AlE W 98 Ca¥el Fe =4 3}933}(Fig. 3). £
P FEES A 3& /‘a]??-ﬂ:éoﬂfﬂ A =7t =olyel u}
2} FA8) e o Ca¥ WEES 51’0 A5FA, 100 pg/ml
£ Aggk A oM FINEREA Troloxst 553 —r
FS BYTh TFY FEES A9 d8 ) AE Wl ¢’

o] I FUS AFAFLEZN AL FAo] FE S AR}
2 Oi “LO}—ZF‘}’il o] Ao = sl AlxE AFES AHA
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Fig. 4. Effect of T platycarpum extract (1, 10 and 100 pg/ml)
on glutamate-induced disruption of mitochondrial membrane
potential in HT22 cells. Data are means + S.D. *p<0.05,
**p<0.01, ***p<0.001 versus the glutamate-treated group

oh= M2 AR ATPE ¥HEAL 2 IS HARHA
ROS7} A5l wpxigto] Adict. wHdto] dsdtos
# Ca’'el ol5EEt A = o’ o AZ Wl 2 &

Yol AT}, olejgt =437 AlE AAEE HEZE
glote] A 24 75o] ANEnY d3 959l
Rhodamine 1232 *2|gt & ¥33ks 9% 43, 259
FEES A3 7S Glutamateo] 3 548 943}
AA g Aot vlszgt 0] vPHekS FRIAH TH(Fig.
4). & ¥39 FEEL ROSY TS Adtsle] nEZE=
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ol
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T s HAKFig. 5). ¥3Y FEES FTFERL €

1
A 28z gzt 83%, 78%2] HE €dS HSITHFig. 6A,
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Fig. 5. Effect of Taraxacum platycarpum extract (1, 10 and

100 pg/ml) on glutathione level in glutamate injured HT22

cells. Data are means = S.D. *p<0.05, **p<0.01, ***p<0.001
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Fig. 6. Effect of Taraxacum platycarpum extract (1, 10 and
100 pg/ml) on glutathione reductase (A) and glutathione per-
oxidase (B) in glutamate injured HT22 cells. Data are means
+ S.D. *p<0.05, **p<0.01, ***p<0.001 versus the glutamate-
treated group
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