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[(fZE] B :HTBILA H 2 KEH I (YIGZ) M 2 &7 S 10 /N BU D df 28 Je 4l il & (HT22) 41 i 45 143 1 41 22
PR E . ik (HT22 4 i 3 J0 i 35 55, DA W 8 7 S IR At 7 200 RO 3 A5 M 2D, O 1 4% YIGZ /K $2 0 AN & 25 13 , 0 M IE % 4,
BRI, YIGZ #2515 4 (1% ,5% ,10% ) ,YIGZ /KW 4 (166 mg-L™") , JE B H1F 41 (100 pmol -L™") . BEMKE (MTT) Hi 4
TG 4% 2L AT A 5% 2% IR G 28 I BRI 2 (ELISA) i 21, 1% A (0l ( LDH) % 503 B 4N B P9 3% M 4 B B 2L (ROS) i & &5 &R
P 5 9% B35 2 ( Western blot) K il g 2y N-FF 3E-D- K & % BR % 1A 8. (7 2B 28 (4 (NR2B) , SR8 SR T 5% 7 Je 1445 & & 1 (CREB) ,
Wi 1k CREB(p-CREB) , 4l i1 41 77 2 1 ¥4 i ( ERK) , #% 1k ERK (p-ERK) W2 H R kKT, SR 5EH A g, A4l
MOTE T R 2% T (P <0.01), 312 MK &0 8 (LDH ) B i - W1 8 38 i (P < 0.05) , 418 P4 3% P 4 (ROS) /K 3 W s 38 i (P <
0.05) ,NR2B Z FH iy KXW T+ =5 (P <0.05) , CREB, p-CREB, ERK,, p-ERK & FI R 35K 7 W] W B (P <0.05) ; 5B 4 1
B, YIGZ KR WL 2 S 4 M BB B B R S A B 4 E R HT22 40 LAY 77 3% R (P < 0.01) , i /b 40 g 354 43 , v /> LDH
Y BT 2, AR 4B L P9 ROS 7K - (P < 0.05,P <0.01) , Bk NR2B & 1 £ ik /K F (P <0.05) , 3 CREB, p-CREB, ERK,,
p-ERKZE H A IK (P <0.05) 5 YIGZ & 2 1ft 75 41 5 A M 4 L, HT22 47770 R A R 8 . 8618 : YIGZ KX 25 H R i
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Neuroprotective Effect of Modified Yuejuwan and Ganmai Dazao Tang on
Glutamate-induced HT22 Cell Injury Model

GE Ke-min, WANG Wei, XUE Wen-da, CHEN Gang, WANG Fu-shun "
(School of Medicine and Life Sciences, School of Psychology, School of
Basic Medicine, Nanjing University of Chinese Medicine, Nanjing 210023, China)

[ Abstract | Objective; To investigate the neuroprotective effect of modified Yuejuwan and Ganmai Dazao
Tang (YJGZ) on glutamate-induced cell injury of mouse hippocampal neuron cell line (HT22). Method: The
HT22 cell was cultured aseptically, and the cell injury model was established with high concentration of glutamate
acid, YJGZ aqueous extract and drug-containing serum were prepared. Then experiment was divided into normal
group, model group, YJGZ drug-containing serum groups (1% , 5% , 10% ), YJGZ aqueous extract group (166
mg-L. "), and nimodipine group (100 pwmol-L~"). Methye thiazolye telrazlium (MTT) was used to detect the cell

survival rate of each group, the level of lactate dehydrogenase ( LDH) release and intracellular reactive oxygen
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species (ROS) were detected by enzyme-linked immunosorbent assay ( ELISA). Western blot was used to detect
the protein expression of hippocampal N-methyl-D-aspartate receptor subunit 2B protein ( NR2B ), cyclic
adenosine response element binding protein (CREB) , phosphorylated cyclic adenosine response element binding
protein ( p-CREB) , extracellular regulated protein kinase ( ERK), and phosphorylated extracellular regulated
protein kinase ( p-ERK). Result; As compared with normal group, the cell survival rate was significantly
decreased in model group (P <0.01), LDH release rate was significantly increased ( P <0.05) , intracellular
reactive oxygen species ( ROS) level was increased (P < 0.05), expression of NR2B protein was increased
(P<0.05), and the protein expression levels of CREB, p-CREB, ERK and p-ERK were decreased
(P<0.05). As compared with model group, YJGZ aqueous extract group and nimodipine group can
significantly improve the survival rate of HT22 cells under glutamate model conditions (P <0.01 ), reduce cell
damage, reduce LDH release rate and intracellular ROS levels (P <0.05, P <0.01), decrease the expression
level of NR2B protein ( P <0.05), and increase the protein expression levels of CREB, p-CREB, ERK and p-
ERK (P <0.05). However, the survival rate of HT22 cells was not increased in the YJGZ-containing serum

group as compared with model group. Conclusion: YJGZ aqueous extract has a significant protective effect on

glutamate-induced HT22 cell injury.
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SCIE i W AE YIGZ X 4 2 R 5 5 1 /) Ui 5
JUA M ZR (HT22 ) 4 Jf 458 5 B AL (4 b 28 R 3 A FH L 4R
WA 25 52 T U AR 0 AH S AL, Sk I DR N F i it
WA o
1 &
1.1 20 f2 250  HT22 400 & i g ot b EE 2 K2
2y R L g E R A YIGZ i R 10 g, it
10 g, #fill 10 g, #EF 10 g, )15 10 g, K H# 12.5 g,
W/ 25 ¢, KA 37.5 g 4Ui, VA Bk R ¥ A 7
HPEGRFEERZE, &AM P ELRFZ
B 1 = AR E N IE .
1.2 B4 SPF 2% ICR /NRR 60 H, M, 1R i 7
20 ~22 g, HFg AL VLT X7 0 1L 3h W) B G 4 L
B HEIIE S SCXK (#5) 2017-0001 , 5l ¥y 15] 5% 35 58 o
fEIR 25 °C ML 45% B AC% 12 h, 3 ) | B i
BYOK ., sV G st b BE 25 R 2 sh e B
TR ME,
1.3 Mk a4 imiE (FBS) , B FH g (L Gibeo
ONE]LHEE A 10270-106,25200-056 ) 5 55 0 1 35
3 (DMEM, £ [# HyClone 23 A , it 5 SH30022.01) ;
WEME P (MTT) , 75 75 R -5 % % (P [E Biosharp 24 7],
£ 73 %l S BLSOSA, M-2128 ) ; % M2 4k 22 b WK
(PBS) ¥R, & & M2 ( & [ Solarbio 24 7], 4t =5 43 il
4 P1010,G0010) ; —H F& P AKX ( DMSO, - ¥ B[ i1 T
AR B A BR A AL S D103272) 5 LR i &
fitg (LDH) , 35 40 H H1 & (ROS) il Bk A i W B
.23 .
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(ELISA) I & (B & s i A BB A IR A ) L it
540k 3582,3287) s S bt/ B V-1 HE-D-R A A
PR 32 (A B Ai; 2B H5 1 (NR2B) |, B8 i 1 2800 ot 1
45411 (CREB) B2 k. CREB(p-CREB) , 4l s 4}
JH 9 S (ERK) , B R ik ERK (p-ERK) , il &
A (tubulin) — 470, U i EUAL P45 10 F o e — L
(% E CST 2, #2459k 4212, 9197, 9198,
4370,5683,2148,7054) ,
1.4 {4 SCO6AD-2 AUfe i — A b (CO,) 5 37
6 ,CX31 AU E B 5 ( H A Olympus A ) 5
Multiskan FC % 4 H 3l i #5 b € 4% ( 35 B Thermo
Scientific 2 &) ); SL 16R %I {It J5 8 # & .0 #L,
Nexpower 1000 %l i 2fi /K #% , SW-CJ-2F %I XA\ XL T
S (IR S A R A H) s TY-80S Y J €4 4%
R (% BARE 22 AL &% BF 58 BT ) 5 Power Pac B4 1 H 3K
£ 45, Mini Trans-blot I #£ i 22 43¢ ( 35 [E Bio-Rad 2
Al ) 52500 F 5 EEE AR B o3 A R 58 ( F i R RE R4
AIRAFD)
2 FHiE
2.1 4iffakssE HT22 4G 75 )5 &4 10% fit
AU 1% B B R -5 R W DMEM K732 58, F 5%
CO,37 CE=ABEFMP R, B 1 ~2 d W 1Kk,
Y MifL = 5 RO TS5,
2.2 YJGZIKIEWMH %S  YICZ AR 10 g, 7 M
10 g, #fifll 10 g, 48 10 g, )15 10 g, K H# 12.5 g,
UE/NAZ 25 g, RA37.5 g A, LRZ5¥hn 8 1 &
KL 0.5 h, Bk 5/ KRTEL b5k ug, 6 £ &t
TR A% R J7 Uk R 08, FF 2 W DR A 3 1Y 245 VTR
5 65 CUE e WA , K 25 e 4 2 5 A 2R B R
8.3 g-kg ' APHIEE —20 CHR MG,
2.3 YIGZ S Z5uis mwl g AR/ B BT &R ]
S8 YIGZ AR LL 0.01 mL-g ' i B 44 25 (4124
T 1 g/NRAT YIGZ /125 0. 083 g) MR 210 4
AEU St KR B R 2 24 2 i B ST R R 2 i
WA R G2y B H 2 K523 d, 7ERK
45251 h JFIRERBUM . 1200 remin ' B0 10 min, B
ML, F 56 C/KEH N KIE 30 min,0.22 wm £l
BB Ik B B TR S T A3 T 5 - 20 C K AR % R
TRAF o
2.4 HT22 M & MRABR M AERET
PBS Hifil 25 BEV, FH 3% 77 B2 B o IBON B AR K T Y
HT22 481, DL 1 x10° 4~/mL W% B & 5% a4
M35 , 1% 75 75 % -55 % 2 1Y DMEM 35 3% J 8200 T 96
FLEE R, B FL 100 pL, B F 5% CO, 37 C KRG 46
.24 .

R SE 7R R R OB N VLB A AN A o 4 I RE S, I
FERG IR AR SV A E R VR R B 5,10, 15,
20,30 mmol - L ™" g4k 3% 24 W' Ul 6 &
L, EH AN G AR, LR KM, AR
ARG R AN Pl A M S AR R B SR, AT B s R 5
B OEE A W52, S8 E R 3 R, I 6 e kit
20 0 £ K A R R A5 T 50% 11 i 1 AR IR B

2.5 YIGZKIRW HILEL A WE N E H YIGZ
(830 g+ L°1) 4> W #% 18 ok 415,166, 118. 6,
92.2 mg-L ™" 5 75 G MR AR T 4 L B 5%, MTT [ (o 3k
R 25 20 AF05 % . BRI 1% R AE 80% L2471 YIGZ
IKHR WA R Je L 526 Y Wk B HT22 48 A7 06 2R 1 1
B IR 2.4 T,

2.6 SCEAYA ARSI S SCER[17 ] AIL18 ] H
25 JE 0, et S S AR 1% ,5% ,10% 1Y & 25 1
HHATSR ., RN T H EWHA(ASTHEMR
(9 IE % 40 M 41) , BERL 4L (15 mmol - L™' 45 & R |
1% ,5% ,10% YIGZ & 25 1L 75 41 ( YIGZ & 25 i3 +
15 mmol-L "B 4 HR) ,YIGZ /KW 41 (166 mg-Lf1
YIGZ KW + 15 mmol - L™ 25 2[R ) , J& 35 Hh °F- 41
(100 wmol+L ™" JE B HhF + 15 mmol-L ' A& R) .
2.7  MTT LYo e il 20 J A7 05 5% 4% 20 40 i 3% 4k
P24 hfFEFLIMA S g-L ™" MTT 20 pL k% & T4
FEFHEE 4 h KI5 W 5 B W, B FL i A DMSO
150 pL, & FFEIR L2 5% 20 min J5 , B4R 490 nm
ARG 4% L A 54 2 40 A7 S R, S
3,

2.8 ELISA £l ROS {4 & LDH BEjlcR  #ial7)
B U 5 I 5 S0 A5 AL 40 L ROS &5 i, IR B4 4
P2 TC R L, 43 50 A2 40 L9 A L i LDH
Fa R AT LDH BR

4 NINEES PoSn=N
Lo gei = OO

2.9 MR EN L (Western blot) il % 4 At 4
NR2B,CREB, p-CREB, ERK, p-ERK & H % ik /K

W HT22 40 LA 1 x 10° A~/mL 8 T 6 fLA P,
F R 2.6 10T g7k, N YIGZ & 251 1% ,5% ,
10% 20 5B R4 LU 58 20 A7 15 SR AT 4 v, T R
PEEH A RV YIGZ K S22, Je s -4 F AN
[ e B2 245 1y Ab B 40 B 24 h S5, W SR RS R W, TR T O
UL AN, Jin RIPA 24 fi v 24 i al i I e S EE A
BCA il & & 8 M B, SR VR BEE AR B 5 A%, e
FE A 5 SR 3R TN M Tk e R i P Tk, B B, BB AR,
NR2B, CREB, p-CREB, ERK, p-ERK, tubulin — $7,

x 100%
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i BRAS B 0 121 000, —HFs BAEECH1:2 000, 2
@IFBROE, )5 Quantity One BFHEAT 848 70 Hr o
2,10 HEitseors: BT A B R AT SPSS 19. 0 4¢
TR AT A M 4 B, T R DL & £ s BR,
L TE) PR L o A5G, 2o A T L A B P R O 25
38T, P <0.05 25 A4 Gt F 5 L,

3 &R

3.1 AEX HT22 i AF1E R m 5 IEH
H AL, AN TR e BE A B B 4 HT22 40 Mo 47 15 R 1y
AR (P <0.01) , A% 15 mmol- L™ "4 {EA 24 h
J5 4 AE TS R 50% L, kR 15 mmol - L7 844
MR AE G e SRR B, DLk 1

F1 AEERX HT22 AREFEEFENZME (v 5,0 =12)

Table 1 Effect of glutamate acid on survival rate of HT22 cells

(xxs,n=12)

2H 51 e B /mmol - L ™! TET 2R/ %o

1E# - 1
B E R 5 0.77 £0. 06"
10 0.54 +0.06"
15 0.48 £0.05"
20 0.39 +0.03"
30 0.15 +0.09"

e HIEFA D P<0.01,

3.2 YJGZ KIEW T HT22 QA E R Em 5
TE % 40 b, AR 4 HT22 41 A7 I % % R T
(P<0.01); 54 HHE, YIGZ K #5045 o Bt vk
J¥ 41 HT22 407736 R 5 48w (P <0.01) , HLFf %
VA B (1 /0 A7 06 S 2 AR R O 1 e R e R A
I R AE 80% A1) YIGZ /KAR W 166 mg- L™ 41 1E N
JE LR R . WK 2,

F2 YIGZ KRSt HT22 HARAEFRMNBME (v +5,n=12)
Table 2
HT22 cells(x +s,n=12)

Effect of aqueous extracts of YJGZ on survival rate of

151 Jo kv )/ mg - L TR 3R/ %

EH - 1
i - 0.54 +0.04"
YIGZ K& 415 0.91 +0.07%
166 0.70 0. 06%
118.6 0.65 +0.06%
92.2 0. 62 +0.06%

T SIER A" P <0.01; SO > P <0.01(£ 3 ).

3.3 YIGZ KR W K% 24 1M 0 A R 543 Y
HT22 20077 3% R0 5 1R % 2 FU A, M7 20 4
JAF i A AR (P < 0.01) 5 15 81 B 24 1L A,
YIGZ & 25 1ML 4% 41 240 M A7 1% 3R DL 42 i, YIGZ oK
& W2 0 JE 55 F- 2 R M A R B E R (P <
0.01), W3,

®3 YIGZ ARBEMEHMFN HT22 AMFERHNH M (x +5,
n=12)
Table 3 Effect of the aqueous extracts and drug-containing serum

of YJGZ on survival rate of HT22 cells(x £s,n=12)

415 R H % 1715 3/ %
EH# - 1
ey - 0.46 +0.07"
YIGZ & 24 1f i 1 0.38 +0.09
5 0.32 +0.07
10 0.35 +0.08
YIGZ K $2#i 166% 0.94 +0.10%
Je 5 - 0.1% 1.08 =0.2%

T FOR AN mg- LY IR mmol- L,

3.4 YIGZ /KA e Fr 25 10038 X A & B i 4 HT22 40
ffirh ROS & &t il LDH BECR M  5iEH 41t
A B AL 4 i N ROS & i Fl LDH B it 3R ¥4 1
T (P <0.05) s SRR 4, YIGZ K HE 45 4l 5
JeBEHT- A 4N ROS & i By ik /b (P <0.05) ,
LDH Bl ) i 0/ (P <0.01) , W% 4,

F4 YIGZ KR &M E HT22 M+ ROS 1 LDH % i
RHFM(x+s,n=12)
Table 4 Effect of aqueous extracts and drug-containing serum of

YJGZ on release rate of ROS and LDH in HT22 cells(x +s,n=12)

451 W%/ %  ROS/U-mL~'  LDH BR/%

E# - 301.05 +18.56 0.12 £0.01
LA - 322.92 +26.00"  0.13 £0.02"
YIGZ & 245 1 3% 1 311.11 +£28.33 0.12 £0.01%
5 300.44 +21.94 0.11 £0.01%
10 311.74 +46.43 0.11 £0.01%
YIGZ K HE 166 291.93 £25.35%  0.12 £0.01°>
JE 5 7 0.1 291.86 £32.76”  0.11 20.01%

FSEHH R P <0.05; SHM A HEY P<0.05,YP<
0.01;* F/R s g mg-L ™" 3> KR My mmol - L~

3.5 YJGZ KHEW AN 245 M %5 % HT22 4 e NR2B,
CREB,p-CREB,ERK, p-ERKE [ £k m 5
TEHZH bE R, B ZH 4 N NR2B 3K H R A B B
J}& (P <0.05) ,CREB, p-CREB, ERK, p-ERK %5 [
.25 .
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FIEWI W R (P <0.05) ; 5B L #, YIGZ /K

BWAHMBIE T4 NR2B B H ELAHE T HK NR2B W g s e 190 kD2

(P <0.05),CREB, p-CREB, ERK, p-ERK % [ % i
BRI m (P <0.05), WK 1,%5,
4 itig

2R S CNS i =220 244y M b 28 380 I, 38 3
VEHI T 52 445 | 0 28 20 M % A P o B R AE 2 AR 3
FR 4800 I 3, DT o5 5 P 28 ST 2 ML AE T, N-HE JE-D-
KA MR (NMDA) A 45 2 R 32 1K /v 3 CNS #i 40
R R RS A PR S S S HT22 40 i
S — i A AR /N B I A0 i AR RIS A
N 2538 A7 1 9 s R U0 AR AE o B AL ) 1 2R AR 20 i

CREB ‘e e W 43 LDa
p-CREB - - @ o
ERK W e S s o

p-ERK  — W w43 kDa
tubulin S S A e 55 kDa
A B C D

ATER 4B BRI AL C. YIGZ AR AR 4L D. Je 52 741
B 1 NR2B,CREB,p-CREB,ERK,p-ERK ZFE H FiXH ik
Fig. 1  Electrophoresis of NR2B, CREB, p-CREB, ERK, p-ERK

proteins

%5 YJIGZ /ki2i#% 3t NR2B,CREB,p-CREB,ERK,p-ERK E K AMEM(x +s,n=12)
Table 5 Effect of aqueous extracts of YJGZ on expression of NR2B, CREB, p-CREB,ERK, p-ERK proteins(x +s,n =12)

2 1) # B /mmol - L ™! NR2B/tubulin CREB/tubulin p-CREB/tubulin ERB/tubulin p-ERB/tubulin
i - 1.42 +0.32" 0.61 +0. 14" 0.67 0. 17" 0.68 +0.08" 0.52 £0.25"
YIGZ KW 166 0.88 +£0.26% 0.99 0. 17% 1.00 £0.13% 1.04 0.21% 1.07 £0.26%
JE B b 0.1 0.98 +0.32% 0.96 +0.11% 1.01 0. 16% 1.00 +0. 32% 0.98 +0. 18%

TR EEHASHEAMMREREN 1, SIEHHEE P <0.05; SHMA LAY P <0.05;" /RPN mg- L',

0Ok B k= D Re M B T R A E IR Z AR /N R 5
2% T 20 T = W A &R M 58 v ORI A Ak
7 SRR TR BEAT A 2 TN AE T 40 B . ROS 2
TERZAEY BTN ELENFES ST,
M ROS fy ek B 2 BH T 368 Al 40 £ O 38K , 10 % 240 i
IR, R B D) RE A, B ) 2 A e
FET-H— A BOW R %P . LDH & — il 40 i 5
T S T ) 40 i 5 R b, B SR 3R T LDH it
A 0 40 L S B = —

YIGZ Ty FH i JHE At B, 5% 1l 22 #f, 68 6% 8 B0
HF T, Xk FF LR 3, ok R 37 B 45 58 IR 45 LA
RAF I I R 97 &%, P8 WF 58 it i NR2A #l NR2B 7
CNS % ¥ A 6] 9 45 Ji , NMDA 37 f& (NMDAR) 2
]y F CNS A R R U Tl Z ik, BAa
S 2 18 1 A5 B IR, PR AR 4 T IE R Y AR LT
fE, 1M H 5 CNS & F 2% 2] MidiZ T fig % VI A ¢,
NR2B 3 FA7 7 5 > FHC A2 19 T8 B 58 A AT 72 9
o An B AL B Az i R R S B S — e R 1T
P 0 B R R R R VR, DRSS R
NR2B 5 fMARAE 956 R e % 4) ' . NR2B fig % {2
BEAAEFIBET G 515 3 e B AE SR, 9] G i
I/ B Gk 4, B M 28 A8 M, NR2B W 3 i & 40 il
BE R PE R A2, AN T fih NR2B 35400805 , S &L A 1
T

.26 -

ARG 25 R W OR A 2 IR A 2 g B R G
HT22 46 ji 1) A7 16 22 5 I 3 Jn A 80 25 40 g 9 ROS 11y
2GRN LDH [ B 3 5 45 24 2 A5 28U 41 41 Jfd Py NR2B
¥ % 1% , CREB, p-CREB, ERK, p-ERK & [4 £ ik F
M, ARG LAY - YIGZ 7K 2 % 1 e 35 4 S 2H 15 fg
i3 ol HT22 4A Jd i A7 16 25 sl 2D 3 05 48 e oy
ROS I i Al LDH 9 B3 5 BE AR NR2B 25 [ 19 %
KK, i NMDAR 3% il 53 F B, BEAK % 2, 0 2>
Ca’ " [ DY, P47 0 28 200 JL , AT 240 38 400 A3 i R 5 9F
F} 5 CREB,p-CREB,ERK, p-ERK 7 4 i) 3 ik /K F .
XSS R A AR5 S Y HT22 20 it 45 47 fg bk
YJGZ 7K 42 W F1JE 5 P30 s, YIGZ JK 48 W X 4% 4
it i HT22 20 i HoAT & i Ry Ve, AR
ML AT B8 2 38 2o 39 %% 48 B PN ROS Y JE iUl LDH 1y
B, B AR NR2B 2 1 19 £ ik JF - & CREB,
p-CREB,ERK, p-ERK £ [ i) & ik X — HL il 52 20 i o
AR B YIGZ &5 25 17 4 5 A 4 e 3o /b T
LDH (1 BEJi0 56, F 25 4 40 M A7 15 2 35 R D 4 &, xof
AP ROS Ay & B JC R M I ¥ 24 B0 AL AR RE A
SRy LS ) W 245 ) AE AR PN AR RO Y L AR L HL T
W2 T LAY B A FL R A B B AR R I T R4
S ARG R 2506 1, SGE AN [R) AR R AL R] 4
VER, B 2808 2 135 25 Wy vk B 01 3F Bl 45 45 24 71
SRR, S B b 2 R IR R BBk 2 I IR



55 25 55 12 ) FEXEAFFEHRE Vol. 25, No. 12
2019 4= 6 H Chinese Journal of Experimental Traditional Medical Formulae Jun. ,2019

gyl YIGZ & 2 I i X HT22 40 M 45 &
TR A A B VR AL UL X 5 YIGZ sk 2 W AVE FH AL /Y
SRl S Rt — 5T

(5% k]
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