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Comparative Study on Neuroprotective Effect of Dry and Fresh
Panax ginseng Against the Damage in PC12 Cells
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Abstract: In this study,the PC12 cell damage model was induced by corticosterone, glutamic acid and hydrogen perox-
ide , respectively. The protective effect of different concentrations of water extracts of dry and fresh Panax ginseng on cor-
ticosterone-induced , glutamic acid-induced and hydrogen peroxide-induced damage in PC12 cells was determined by
MTT and lactate dehydrogenase (LDH) assays. The results showed that the cell survival rates were 53.42% ,49. 64%
and 54.27% ,when PC12 cells were exposed to 200 pwmol/L corticosterone ,30 mmol/L glutamic acid and 150 pwmol/L
hydrogen peroxide, respectively. When PC12 cells were incubated with different concentrations of water extract of P. gin-
seng for 24 h,then exposed to 200 wmol/L corticosterone and 150 pwmol/L hydrogen peroxide,the cell survival rate was
significantly increased compared with the model group,and the release of LDH was significantly reduced (P <0.01);
the cell viability of fresh P. ginseng group was obvious higher than that of dry ginseng group (P <0.01). The LDH re-
lease amount of fresh P. ginseng group ( both medium and high doses) was significantly lower than that of dry P. ginseng
group (P <0.01). However,no protective effect in glutamic acid-induced injury model was detected. Water extracts of
dry and fresh P. ginseng had apparent protective effect on corticosterone-induced and hydrogen peroxide-induced damage
in PC12 cells;in the medium and high dose groups, cytoprotective activity of water extract of fresh P. ginseng was signifi-
cantly better than that of dry P. ginseng group (P <0.01). All the above resultsed revealed that fresh P. ginseng had
better cytoprotective activity than dry P. ginseng. Water exiracts of dry and fresh P. ginseng had no protective effect on

glutamate-induced injury in PC12 cells.
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Table 1  Protective effect of the water extract of dry,fresh P. ginseng on corticosterone-induced lesion in cultured PC12 cells (n=35)

2151 7l & Dose A570 nm AR

Group (mg/mL) Cell viability (% )

25 1% Control - 0.6505 +0.0231 100

JZ iR Corticosterone model 200 0.3532 £0.0169% 54.30%
i NZOKEW FWEG 0.125 0.4863 £0.0233* * 74.76% "
0.25 0.5430 +0.0348 * * 83.47% "
0.5 0.5816 +0.0171 " * 89.41" "
1 0.6231 £0.0226 " * 95.79 " "
T AZSKHE® DWEG 0.125 0.4547 +£0.0251 " * 69.90 " *
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0.25 0.4852 +0.0135" * 74.59 " "
0.5 0.5016 +0.0344 " * 77.11**
1 0.5324 £0.0285 "~ 81.84" "

P <0.05 5% R LLH ;™ P <0.01 525 (XHIE AR, * P <0.05 SHERI LA * * P <0.01 5745 (BN A (46 2.3 []) s A5 B2 5] 4 7 oy
pmol/L( %3 ) .

Note:#P <0.05 vs control; * P <0.01 vs control. * P <0.05 vs model (the same as in Table 2,3) ; * * P <0.01 vs model ; the dosage unit of model group
is wmol/L (the same as in Table 3).

®2 FEHASKRRXNASRRERMH PC12 HEARIPER(n=5)

Table 2 Protective effect of water extract of dry,fresh P. ginseng on glutamic acid-induced lesion in cultured PC12 cells (n=5)

215 FiliE Dose A570 nm TR
Group (mg/mL) Cell viability (% )
25 A 4F I8 Control - 0.7455 +0.0399 100
BEFRKER Glutamic acid model 30 0.4725 +0.0255% 63.38%
fif NSRRI FWEG 0.125 0.4870 +0.0194 65.33
0.25 0.4902 +0.0291 65.75
0.5 0.4753 £0.0344 63.76
1 0.4940 +0.0143 66.26
T NSkl DWEG 0.125 0.4924 +0.0229 66.05
0.25 0.4832 £0.0135 64.82
0.5 0.4940 £0.0310 66.26
1 0.4985 +0.0223 66.87

TE AR ) £ B3 0 mmol/Lg

Note : the dosage unit of model group is mmol/L.

®3 FEHASKRRIELSHG PC12 BREHRIPIER (0 =5)

Table 3  Protective effect of water extract of dry,fresh P. ginseng on hydrogen peroxide-induced lesion in cultured PC12 cells (n=5)

il il AS70 nm AR
Group Dose ( mg/mlL) Cell viability (% )
23 A4 IR Control - 0.9118 +0.0172 100
4 f Sk 7 Hydrogen peroxide model 150 0.5203 +0.0251% 57.06%
fif \SIKIRIK FWEG 0.125 0.6512 +0.0323 * * 71.42%*
0.25 0.7168 +0.0211 * * 78.61% *
0.5 0.7897 +0.0124 * * 86.61 " *
1 0.8614 £0.0324 * * 94.47% "
F AKX DWEG 0.125 0.6108 +0.0131 * * 66.99 % *
0.25 0.6476 +0.0263 * * 71.02%*
0.5 0.7045 +0.0377 * * 77.26% "
1 0.7565 £0.0214 * * 82.97%*
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Fig. 2  Effect of water extract of dry,fresh P. ginseng on LDH level of corticosterone-induced ( A) , glutamic acid-induced (B) and

hydrogen peroxide (C)-induced PC12 cells (n=5)
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4 iFig
BRI PCI2 1A K B L1 50

R A, 205 S HoA R 2 ouhE e, W TR 240
PRI @E’Jﬁﬁ?ﬁ“

PSR B, T B - - LR (HPA)
JAH, GC 43 Ph3E o, 1K A 2 floh o2 TR B 1 GC X rp
WX PR 22 R Geat S %, 5 | g S oo i,
TR 75 1) o 25 A0 463475 S B B AR 245 4 i 16 1AL LA
FEMH RSN . R EREP 2 RS
B DA PERR 2238 0T, 70 22 fil RH AL 388 27 112
DRMAERG KT S+ EZ i EN, N-
FHJE-D-' 14 2 iR (NMDA) &2 1A & GLU ZZ K iy —
Fofr 3o B 8 5% T 5 | RS 40 i Ca“fiﬁ%ﬁ%l@fﬁ
ARG 07, 20 M R AR 0 e, R R iR f
PRI &AL L b R B EE WM. H
58N SR N 5 VTR G, 45 5 375 2k A0 RS Eélﬂ
JiL P9 Bk S 38 2 FENTON sz i JE B s 17 4 1 L #R

e, IS & — ZR 9 S8 AL T, e 2855 3040 it 1)
i A SRR e R A8 AR A HL0, i S PCI12

Pt = FECEY | HERE T T AR RN e N S = R Al
R3O DR 1 FH L 465 SR 28 B T RUBT ff N Sk 2
RO Bz SR A A S A S B RP PC12 20 i #5310 A A 4
A B RO E A, A AR B R TS

AT 5T K BN S K 4R T G Uk
(0. 125 mg/mL) B}, T i A S %k Bz Jot il A i 4204k
ATy TG E T B 2R, SN
0.25.0.5.1.0 mg/mL B, i A\ Sk $230% Kz J5 Fi F1
1 A S T 0 A0 A A3 0 R M B A

ZREEWL , LA 5 AR [, B N 24 IR AFAE
FMEZEA(P<0.01),

L BEASAE A R A A5 PCL2 40 AR A |-
[ B 25 A A 2 5, 5 A A 40 25 A
B AR O, 5 S B S s i
HCH BRI AR OC, I NS b G 1w, 75 T A2
DU AT i T 22 P 5 6 N 25 o T 35 K0 1 S S PR A
BARETASHEBRME " B A S A
N B NS AT, 1 NS v ) DR i ot K i
JSCAARRL 9 NS 845 5 N S op B 5 il L 2
BER) S RARE T AS 25, SR, Ferh A Sk I
A A 22 5, WIAR AT BEAE B N2 1 22 £
poEtE bR E EEERT

&% 3k

1 Wang ZL( Er57) , Dai JG(#{ZEE ), Chen LFEMWE) et
al. Preventive effects of Panax ginseng on neuron damage in-
duced by hypercortisolism. Chin J Exp Tradit Med Form ("
[ 5296 7 2 24 k) ,2010,16(16) :94-98.

2 Shen HM(JL#EIK) , Jiang ZL(ZIEAK) , Gu XS(JHLERL) .
The study of Ginsenosides Rb3 on glutamic acid-induced
hippocampal neurons injured and related mechanisms of ac-
tion. Chin J Appl Physiol ([ R A A= B2 2% 7 ) , 2006,
22.31-34.

3 Nestler EJ,Barrot M,DiLeone RJ,et al. Neurobiology of De-
pression. Neuron ,2002,34 .13-25.

4 Selkoe DJ. Alzheimer’s disease: genes, proteins and therapy.
Physiological Rev,2001,81.741-760.

(TF#% 1055 )



