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Ginsenosides Prevent High Glucose-induced Apoptosis in HT22 Cells

Jeong Chi Lee*, Seon Il Jang'

Department of Clinical Pathology, Gwangju Health College University,
1:8chool of Alternative Medicine & Health Science, College of Alternative Medicine, Jeonju University

Diabetic neuropathy is characterized by the decrease of cell viability in neuron, which is induced by the
hyperglycemia. HT22 cell is the neuron cell line originated from hippocampus. Ginsenosides have been reported to
retain anti-diabetic effect. However, the preventive effect of ginsenosides in the condition of diabetic neuropathy was
not elucidated. Thus, this study was conducted to examine the protective effect of ginsenoside total saponin (GTS),
panoxadiol (PD), and panoxatriol (PT) in the high glucose-induced cell death of HT22 cells, an in vitro cellular model
for diabetic neuropathy. In present study, high glucose increased lactate dehydrogenase(LDH) activity, the lipid
peroxide(LPO) formation and induced the decrease of cell viability. These effects were completely prevented by the
treatment of GTS, but partially prevented by the treatment of PD and PT. High glucose also increased the expression
of Bax and cleaved form of caspase-3 but decreased that of Bcl-2. These effects of high glucose on Bax, Bcl-2 and
cleaved form of caspase-3 were completely prevented by the treatment of GTS, but partially prevented by the
treatment of PD and PT in HT22 cells. In conclusion, ginsenosides prevented high glucose-induced cell death of
hippocampal neuron through the inhibition of oxidative stress and apoptosis in HT 22 cells.

Key words : diabetic neuropathy, hippocampus, ginsenosides, high glucose, oxidative stress, apoptosis

A = 19 ol Yaial wHskE A0E EA vt 1 & 4l
H 2EHAY EVie g AEEE E3S o] v
By 4852 Fa8 gl gEEY sz 554 A9 gEse Fusherl F8 98e dhe AQE ¢

8 W ERANGA UFAEY &k W AEM R gag 2 =
Foale mNER HAOZ 013 48 Foly} ofy)Eo] SurE= O14H(Panax ginseng C.A. Meyer)& 22 HRE LENLEE
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Dulbecco’s Modified Eagle’s Medium(D-MEM)/Ham's
nutrient mixture F-12(D-MEM/F-12)&} Class IV collagenaseS
Life Technologies (Grand Island, NY, USA)ZXRE] TFQI519Ch
D-glucose, penicillin, streptomycin % reduced GSHE Sigma
Chemical Company(St. Louis, MO, USA)ZEE] 151
GTS, PD H PTE= 8= Q4 A& AT, d=)olla 7
G}Art. Bax, Bcl-2 % caspase-3 @A Cell Signaling
technology (Herts, UK)ollA] 18IS Ct

2. HT22 A= vigF

HT22H| & ATCCollA] FUBIALE 018 MEES 5% FBS
€ #738t Dulbecco’s modified Eagle’s whA)(Life Technologies,
Grand Island, NY)oll siQF8IICE 015 A EE0] 70% confluence
HRe W MEzGae FAA7)7] Aol FEE wixlolA olES
HheFsto] MO Hag S71siAHA Agd o839t

E=rs|

19 NEME BS §HE EF8Y) 5k MIT 22 4
AABIACE. M EFE 96-well plateot] 1x10° cells/mL9] =
100 pLA BF3lo] 24417} 04 37°C, 5% CO; incubatord]]

2 & well Hi=to] 4% formazano] EOIAA| o
A 4EHES HASHL DMSO 100 pL E7}5kd ELISA reader
{Model 680, BioRad, Hercules, CA, USA)Z 540 nmojA] &35
g EoIct tET MESE 100%F Shod A&l Az
B oAge FECH

4. Lactate dehydrogenase (LDH) &3

QIO ABMNZE HSgIE HF3) Y e o F LDH
YEZE Kt Ol8FI UGN HTR2 AEFRE 1x10°
cells/mLE %& %, 100 ulA 96 well plateo] 38}l CO,
incubatorollA] 24A|17} St HiGISISACE. T &, GTS, PD W PTE
Aelole] 308 HieSHL, TETEE 48A17F S0 mieksiich
i s AHEF 96-well plateol] 50 pL EF3HL LDH reagent
E 50 L 75l 9EAlR] F, ko] 9F W 1 N HAS
100 3L B7I5ld BI2S EXAIICE 3 dohge HZO)
LDH £4 & 261 &2 iR S FAS)IL, 0.5% Triton X-1008
HZ 50 ul 715k 40 rpm O F 108 SQF shakingA]7] 1L 2
W OF LDH reagent H7I510] ¥FSAI7ITh vk20] BUIH 4}

S BANS €2 H, 2}7+g 540 nmojA] EFEE SEIIT
LDHof| &J5t A2 =0 WSS sigi Aokl Al ZojA

Tiel¥ & LDHo| thgh it O 2RE] Hel¥ LDHY #e=
Axkelo] FAT] R TS} vl uet 4t LIERARIE

5. Lipid peroxide (LPO)E4

LPO &4 2 Ohkawa E79] aiiof ulgh malondealdehyde
9] Ao E EHeINrt M2ES £8% & ZeNE AZE &
A3 =, 4S8N [8% SDS 100 plL, 0.8% 2-thiobarbituric acid
{TBA) 200 uL, 20% acetic acid 200 uL]& @ & 95TolA] 608
ZHERZAIADE 01 %, 202 APAISE Boll 48] F, H]E01EQ]
A MrE HASH] Y8l n-butanol-pyridine E§HH(1
v/v)E B7ISE & 4,000xgolA 1081 AXER]SIH &0
BI5I9 L 0] MEE spectroflurometry(emission T2} 553
excitation 3H&} 515 nm)E EF 5} nmol/mg proteinC=F FA|
SIGCh chld A%2 Bradford®e) B S o]231%9Ch
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6. Western immunoblotting

X E AASH HT2R2MZE PBSE 2814 AH$ &, Z17)
150 pL9] lysis buffer (10x PBS, 1% NP-40, 20% SDS, 05 M
EDTA, 001 M PMSF, 10 mg/mL Leupeptin, 1 mg/mL
pepstatin AYE il AR SAIFCE FRSE AZE tubeod]
31 &, 15,000 rpmojA] 1087 A4 BElgld 4EYE MER
tubeol] A A&SIICY. Bradford Tl d e e o] &31 217} 60
189 WEESS 8% SDS-PAGE H7|¥EAZ] &, polyvinylidine
difluoride membraneol] transferglirtt. Membrane2 5% skim
milkol] 1A17F Z¢QF ARAAIZAL, 229 FA| (B2, Bax,
caspase-3, beta actin}E 1% skim milkei] 1,0000] 3415103 4°Col)
Al 18A17F 014} HRQESI¥CE. 1 &, membraneE 0.1%
Tween-20/1x TBSo] 108 714 O 2 3H AJAE 5191 1l, membrane
€ 1% skim milko] 5,0008] 3]44% horseradish-peroxidase
labeled 22} ZAlol 1A17F EOF wiekst #, 38 MAHE AXA
Enhanced Chemiluminoscent (ECL) A10kE 1237t X8 t}S
X-ray B8l 30£7F =EAIA SdsITh

7. EARE

A8 Ao EAF Af)e Student’s t test I Analysis of
Variance (ANOVA)E 3181 2mM, P<0.052 S8t Alo|9 $HA &
SN, HEENY EH means + SEE JIRT

4 %

1 AxEEEY AANE A g3

AAXZAIE et X TS giE dolHy) Yska,
HT22 AZo| tlekeh A17h (0~48 hr) BE LETY (25 mM
glucose)2 HEISH & MIT assayE AAIBIICE UBZ T Fig.
1A0A1S9} Zo] 25 mM EEHEE 12417} oly AE| A] MTT
assay= ZA5H1 0, 484171 oldolAl HALE BTt olF T
old 71 B2 EEA] FRUTt ol ¢ &2 LDH assayE
S Aol E 22 daE B 4 JUTHFig 1B). WA
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Fig. 1. Time dependent effect of 25 mM glucose on cell viability (A)

and LDH activity (B). HT22 cells were incubated with 5 mi or 25 mM glucose
at different time intervals (0 to 48 hr). Values are means + SE of 9 separaie
experiments performed on 3 different cultures. * p ¢ 0.05 vs. control

2. Total ginsenoside, PD & PTol 98t LETHS HI22 A=
AbZol TSt A &3 2E
Ginsenosideo] 9l LEZHS] MAM L AR 2HE0] Rt
=AE goty] Lol LxTY Mz 302H0] CTSE s-E
2 (0~10 ug/ml) HI5Idct 4840 GTSe 1 ug/mL o]4)
oAl Lol S AIAME AME 2Hg-S AR ZITHFig. 2).
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Fig. 2. Dose dependent effect of GTS against high glucose-induced
cell viability. H722 cells wers nclbeed wib dif'erent dosage of GTS (0 to 10
ng/mh for 30 min orer o the trearen: of 25 mW gilicose for 48 hr. Values are
means + SE of § secarate cxcerments oeriormed 01 3 different cuiiures, * p <
005 vs. control. # o (-005 vs. 25 mM giucose aione,

e Agos= 10 ug/mLe AMRsIGCh 0213 total
ginsenosidecl] 915k AFME A ARgo] AEHOR
ginsenoside &) o{wgh E=lolA] O] RAX =X & Lot 215
o} GTS, PD 2! PTE FAz|5l 1ETH AT & AIZHAE A}
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Fig. 3. Effect of GTS, PD, and PT against high glucose-induced cell
viability (A) and LDH activity (B). HT22 cells were incubated with GTS, PD,
and PT (10 ng/ml, respectively) for 30 min prior to the treatment of 25 mM glucose
for 48 hr. Values are means + SE. of 9 separate experiments performed on 3
different cultures. * p ¢ 0.05 vs. control, # p < 0.05 vs. 25 mM glucose alone.

3. GTS, PD W PTof 98t 125
o thoh &gk AEH A~ W Aﬂ:’t ApE T PR

sl AEUAel BEYE golsr] fIokd  lipid
peroxide (LPO) B4 & ZHIIMCE 484y IXLEE 415}
M AEHAE 577190, o] d ZE2 GTSol QlglA ¢
A AtEE ASE VERGSH, PD " PT HA] |94 A
A= RO UehdThFig. 4).
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Fig. 4. Effect of GTS, PD, and PT against high glucose-induced
stimuiation of lipid peroxide formation. HT22 cells were incubated with GTS,
PD, and PT {10 ng/ml, respectively) for 30 min prior to the treatment of 25 mM
glucose for 48 hr. Values are means + SE. of 9 separate experiments performed
on 3 different cultures, * p < 0.05 vs. control, # p ( 005 vs. 25 mM glucose alone
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AETY Al A ME AbE S7 G0l Bax9) wkio]
S/RIA 2, M AFE oA ©hiZol Bel-29) W
QAct. olHF U2 GTSol OJgiAl &Es] Rty
E}%%D} S 0]243t M3k caspase-39] A of

= £ ¢ AUt PD & PT HA] GTS FE&= ohjAT, 1
‘Z/:Ml OISk Ml ZAPE THEZIQ] Bax W caspase-39] 48 2
S YHSkE ASE UERITHFig. 5).

N
Pror
o]
ol

q iR e
& T

B

Bax
Bel-2
cleaved caspase-3

beta actin

oniol none  Gr3 pp  pr

25 mM glucose

Fig. 5. Effect of GTS, PD, and PT against high glucose-induced
expression of Bax, Bcl-2, and cleaved form caspase-3. HT2? cells were
incubated with GTS, PD, and PT (10 ug/mi, respectively) for 30 min prior to the
treatment of 25 mM glucose for 48 hr. Then, western immunoblotting analysis was
conducted as described in Material and Method.

1 #

Ginseng®] o1ty @3l= o] AFAIE YdiA s
ACFY o] AFoIA LEFR M) A] HT22 AFAHE AL
E715IE, ol Sharifi 0] o] oAl AR Y A
22 Aol LExEY (15 mM)E AZIBINES wf A4 AE Al
o] E7BINUCHE B YRI5

FZ B 18 YA TEQ) streptozotocin (STZ)o] 913
FEE gk HEY AFAFoA HE Abho] &1, o]
HATAITE AL SHE S AR ARl FL YTk 0]
HFolA AFESE HT22 M Z= 3u} 719 MZF0)7] mfFo) o)
ATEMNE 18 g 58 2 84 ZdolA 719 £40] 58
Che B0 tih in vitrod] SAE AAGHL ek, B 20)
o] @A-FollA] ginsenoside X A] LZTHol 93t 7101 W HE
€ Ytk JABAE £40] SAFA APAE ATt oled st A
AEHEA ] 7]og Bddhe AZEY ME APZo] GTSH)
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