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[XgHE] ARLF Rgl; MeaFiiz, AL, KK

(& E] B HKITAR L3 Rel (GsRgl) A sk o F i i Bi45 B A K RAY 2o sk e s EAR R, SHIRT HAE A
A, HiE S BEESG Wistar K ALY AR F K4 AR xf P20 4Rk 45 528 (3. 2 mg/kg) .GsRgl 4%(10
mg/kg) . P (20 mg/kg) . % (50 mg/kg) M ELL6 0, 4255 1d.7 dFe 14 d KK R m-NSS k#4174 22 o) 4R 4245
o, RAL = F R vg Rk (TTC) % & ) Z Ms A% st AR A7 ; 5K R R A% TUNEL Z ik Al iz 28 22 4% 2 am A = ; KA %%
284L F A5 M NF-kB,GAFP & & 7K -F ; R /A RT-PCR % Western Blot 7 % %] @] FZD1 PIWILI .FOXM1 mRNA #=%&
GREAF, R SEA TR GsRgl KA LK KA 2 8 47F 5 % B 4K (P<0.05) ,GsRgl + . &A%
28 K R Z BB 5 B AR (P<0.01) ;GsRgl & F & A 24047 28 = m 0] 28, ) (P<0.01) , Ik Stk A2 2
#4505 (P<0.01) , K w28 4% NF-kB GAFP & ik 8 # 4% (P<0.01) ,FZD1 .FOXMI mRNA &% & &k K P 2 %
3 (P<0.01) ,PIWIL] mRNA & & & k& KF R EFBEK(P<0.01), L2 — a7 TRHME, &iE  GsRgl 4
o R E A E N B EB K R A9AY 2 gk, TRk R @it A 4% FZD1 PIWILL FOXM1 A8 £ A B R & & o) &k
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Effects of Ginsenoside Rgl on apoptosis of nerve cells and expression of FZD1, PI-

WIL1 and FOXMI in cerebral ischemia reperfusion rats

YANG Junhua, HAO Yanchao, ZHU Jie

( Department of Neurology, Kaifeng Central Hospital, Kaifeng, Henan 475000, China)
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[ ABSTRACT] Aim To investigate the effect of Ginsenoside Rgl on the improvement of nerve function in rats with
Cerebral ischemia reperfusion and its mechanism. Methods Wistar rats with ischemia reperfusion injury were ran-
domly divided into sham group, model group, edaravone group (3.2 mg/kg), low (10 mg), medium (20 mg) and high
(50 mg) dose groups. At 1 d, 7 d and 14 d after administration, modified m-nss method was used to score neurological
defects, and triphenyltetrazolium chloride ( TTC) staining was used to determine the volume of cerebral infarction.
TUNEL assay In situ was used to detect neuronal apoptosis in brain tissue.  Immunohistochemistry was used to detect the
levels of NF- kB and GAFP.  The expression levels of FZD1, PIWILI, FOXM1 mRNA and protein were detected by RT-
PCR and Western Blot. Results Compared with model control group, the m-NSS were significantly decreased in low
dose ginsenoside Rgl group (P<0.05) ; the m-NSS were significantly decreased in medium and high dose groups ( P<
0.01) ; in low,medium and high dose ginsenoside Rgl groups, the nerve apoptosis cells were significantly decreased ( P<
0.01), brain infarct volume were significantly reduced ( P<0.01), the expression of NF-kB and GAFP were significantly
decreased (P<0. 01) ; The mRNA and protein expressions of FZD1, FOXMI were significantly increased ( P<0.01) ; The
mRNA and protein expressions of PIWILI were significantly decreased (P<0.01). Conclusions  Ginsenoside Rgl
can significantly improve the neural function of rats with Cerebral ischemia reperfusion. It may be achieved by regulating

the expression of FZD1, PIWIL1, FOXMI1 genes and proteins.
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SR I i A v X A 2 R SR e Y —
PRI, AR TNER R S| AT Bl s a5, Ko
PRANMIE T, S BT RE B 47, R Bl &
T REBUREAIR 35 WEse BT 5 45 iR AR TR ok
MAREE, NSRRI 2GR — &
PER B ALE e E 44, NS B4 Rel( Gin-
senoside Rgl, GsRgl) &L R M55 L2 ) —Ff A
SR, HERNERE LT R%"” A
TSN, GsRgl P 3Ak 14 i 240 J R 3 1 s 5k
RRATR S 5 T v 10 R PR U0 35 5 5 - VR R R I P
T, A ER 2 DI RE A E D {H GsRel
X G R I o 25 4 L ) R B ATL T i A BH A, 5 2 —
ARE , AW AUARIT R BRI e 1l PR B 4 )
GsRgl XJ #t 25 4 ML (% £ 47 4F 11 e H Xt FZD1 |
PIWILL FOXM1 &350 5200, Sy e i P ik 25 b G 7
FHBHRIT

1 R %

1.1 ¥ FEHR XTI RS

f# FE M Wistar & B 150 2, SPF %, (K i &
240 ~260 g, m & & W4 36 AT L B B 4 P R
ft[ SCXK (£ )20030010] ,

GsRel (M AKAMIRARANA, 4 )E =
98% ) ;KF & ERA(EHERHE w2 L AHRA
), B 2 ' F H20080056 , #L#% 20 mL : 30 mg);2,
3,5-Z K AR =KW A4 (TCC) (% E Sigma
/~ 7] ) s TUNEL 8 =3 7| & ( % [ Roche 2 ] ) ; K #%
KA & (TransGen /A 7 ) ; NF-kB  GAFP [FZDI1 . PI-
WIL1 .FOXM1 — %, B-actin — 4% ( 2 E Abcam /A
) ; RT-PCR & #| & . Werstern blot & 7| & (4t %
TransGen /A & ) ; HRP #7132 ¥ 4t % 1gG = %1 .HRP 47
EFHR 1gG —F0( % & Santa Cruz A8 ),

AR R K 45 (B A SANYO 2 7, & & MDF-
382E) ;SW-CJ-2FD &M T & (ML & ZAHK
AFRAT) ;HON( EERFRENE ) ;KA
B % 4% (B A SANYO A &, A & MDF-382E) ;
BT R F( EEEERFENENT);IQ5 Kok
& PCR {L( % & ABI /A7) ; Westernn blot & & &
B L( % & Protein Simple IR
1.2 SHHERHKBY

AL 20 R AR ABF AL, & 130 A AR
PEAT B o FF EE A &, A 106 R B
100 REEHLAH 5 4, 4 41 20 2, 4 5 kA A 3t B
Y KA & 41 (Edaravone ) \Gs Rgl 1% .+ . & 7l &

A H KRR THET24 h EIF 44 2%,6s Rgl 4
A1 F % F Gs Rgl 10 mg/kg.20 mg/kg.50 mg/
kg, KI5 4L A 4 BE i I SHR 3k % 3.2 mg/kg, 1B F
AAREAGBALTEEERESEK, BER1 K, &
ZHW2H,

1.3 MERMEEFHRGER S &

% B8 Longa SRk B ko E A
L H A et FOEE AR AL K BB E R 4T 10%
KA A EE (300 mg/kg) R B, AP BN AL B, B0 &
FEREF, LB RN RAHEFT A, 28
ZE M B B Bk BN s Bk B B ik, A AL O i B T
ek ET, AT HRT - AN o, eI A
AN, EER R A R, B &, 4L
Vb ks, B2 h, R E A&t BEREERE, BRF
AA(20 R) B T4 & 4h, 45 TR E A X
WA,

WA ES B Zea-Longam B 5 2% 5.0 2 X
AT EFFAER; ] 2 HF KA T2 EH;2 2
S 3 A AR 4 9 F AT A R Bk,
AMEHE, A A RAT N R E,1 ~3 28 &
A HRH R,

1.4 MR mNSS EEMITAETH

AL T 14 d, ¥ EA KR HTHE, AN
BARWEDRI, 5F KR KR MW E )8 55
#F 4 (modified neurological severity score, mNSS) ! |
MRS ARG PRI REENKRET
A RIATIIN, EFEHO0 L, HEMHFRES &
LB TEREIRL~6 4, 8T EMm, A 0&E
18 2, MEB A KM E R HE ™ F
1.5 SH=ZFEMNEM(TTC) %N EKIEL
&R

RKKRAEH2h g, HABWS RAR, L 10% K4&
ABE 0.3 mL JE S E 4T AR EE, W S BURE, B AT 1 B R
A B ELET R 2 mm B ERY A, BT 2% At
= RFE A (TTC) B B 3k 2% o ik F,37°C T # 4
Z4€ 10 min, & 4% % % ¥ EA B PBS AR E €, EH
WAL e, ERAL N AE, ZEHE, A
Adobe photoshop CS it & & & W4 2@ A, & U &
o, 4 AR AR,

1.6 RZE LA

ARBRKKALH2h E, L 10% K448 O0.3
mL EEES KRB, FAMERGN D, 220 ER
TR A EERAK A A4% S FEFERNO0.1 mol/L
B ER h o U E B T, R Sk BORM R 4L 4
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1.7 RABEAL TUNEL J7 %46 48 e T

RAEMALEET 4% 5 RPBER, M ELE
A ZHREW FEEE M, EE6 pm, &ET
ZRMABALEN R A L, AL, P01 mol/L
MR BR k28, B T 0.1 mol/L Tris-HCI( 4 3%
BSA ,20% /N4 17 ) 32 9, 3 /m TUNEL JRJ % ,37 °C
WABELh REBMATHAEBHL (KK
488 nm) , W24 T & W # 4k & 7%t (FITC) By 8 = 4
B, 5 T REALE 4 /A0 E 1H 3k FE 1 20 4,

1.8 FRARBHAWNEKRN NF-kB,CAFP FiXk

AERMALEET 4% 5 RFPEER, HE L
BERAZHFREN aaE W, EE6 um, ¥
WHETZFXRT I +% 10 min & HELE
A A, PBS 2k % 3 9k, R HNAT AR B % K 20 min
(95 ~98 °C) , 4 #H = £ 8 ,PBS % 3 K ,3% H,0,
72 10 min, #n N — 0,4 °C# H i &, PBS 2% 3
W, mN=#,37 CHEF 60 min, PBS %% 3 %,
DAB B & , X5 T WE M TS AR e K
R 280 .

1.9 RT-PCR # il X B i 22 R FZDI1, PIWILIL,
FOXM1 mRNA HIFRi%

KAKA? 2 h J5, REBEK R, o ik 7o T
BE M KB, BB R AL, A S K
RNA, #% B K % %K A & % PCR K Al &% 16 H B, 3
AT R B 5 J SE B & B PCR RUBL, B4 1 :95
C 3 min,95 C 20 5,60 C 40 s,45 MEH, FAEK
HEE3IANEI, BT HE, B E U #5 K %
JE, A% %] mRNA WAt & &, 5 F7 Lk 1,

# 1. RT-PCR 3|95 51
Table 1. RT-PCR primer sequence

5149 5191751

5'-GTATACGAGTCTCGTCCAGC-3'

B-actin 5'-GACATCCATGACGAACTGGT-3'
D1 5/ ATTTGGTCTGTGCTGTGCTG-3'
5/ -TCATGACGAGCATGGTGCAG-3’
- 5'-TGCCATGAGCAGTTATACGC-3'
a 5'-TGTCCA GTTCCATGTTCCAG-3'
5'-GAACTCCATCCGCCACAACC-3’
FOXMI1

5'-TTGGCACTGGGGTGAATGG-3’

1.10 Western blot #&il KR L FZD1 PIWILL
FOXM1 EAHKIERIE

KRG 2h 5, REEKR, Fsh Fad sk T
BE R BN, KB ALR, FaRERY
KWAL ik E EFZ®#R,95 CKE S5 min,

®E AR E R EFE,SDS B R Bk, # % 2| PVDF
F,5% FBS £ £ M, m N —H,4 CHEFILRE,
TPBS & ¥, fn A4t L B9 1gG = 41,37 C % & 30
min, /1 X ECL, Z B E & % & %, A Quantity One
LV RESRESNE B RKEE, LENE AR
WRES®ZEH B-actin £ K EHILERTE
Bk kAT,
.11 SitZEsHh

BAE S 1t A & F SPSS 19.0 B 4, iF B ¥
BUxes KR, ZHARZRURXAEFIE T £ 4
7 (One way ANOVA) , i+ %R K x° B3, PL P<
0.05 F =RHAITFENL,

2 # R
2.1 ASEH Rgl MMk B EFEBKRITH

=3 0|

R o B 2H K R Ao 2 ) RE T 4 b S 14, 15
P M a0 P 3 A TR ] 3 By, S R X R A L
A%, GsRe TR 52 4L 4 22 D) RE P43 35 1 B R B 4
P(P<0.05) , AL L I RE I B T
F(P<0.01) , B — & MR SR8, L L4 25 7
KIG FHEERIE(F2),

*2. ABEH Rgl X oR I 5 # 3 K R # 42 Th e i 43
MR (n=20)
Table 2. Effects of Gs-Rgl on mNSS in Cerebral ischemia

reperfusion rats(n=20)

Sl 1d 7d 14 d

FARA 0.00£0.00  0.00£0.00 0.00+0.00
PR HE2H 11.3322.25°  9.00+0.63° 6.83+0.75°
KL hrZE 10.01£1.55  6.21+0.89" 4.17+0.75"
GsRgl KA #4l  11.01+1.32"  7.82+1.07" 5.50+1.04"
GsRgl "FHRIEA  10.76=1.16"  7.07+0.82" 4.93+0.98°
GsRgl W=7l #4l  10.24+1.16"  6.18+0.82" 3.87+0.75¢

a}J P<0.05,c i P<0.01, 5HBF R4 L ;b K P<0.05,d h P<
0. 01, SAR X} IR H A

2.2 ASEH Rel X hask 5 EF KR EEEE
FRBIF

RFARLL TTC Y 25 AIR L A, TGl 58
ikt SRTARL LR, AR X R A A A A A ik
EAR(P<0.01) ;45T NS RAT Rel T HALHS G
TR FEARFR IS AN [ A B b 247 /)N, HL 5 00— 1 351 A
#irk(P<0.01,& 1),
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1. ASEH Rel Xk BEiETEXRMELERNHY
WiE(n=20) 1T AR, 2 Bt A, 3 kR ZE 4
(3.2 mg/kg) ,4 K GsRgl fIGHI 41 (10 mg/kg) ,5 A GsRgl H15 &
20 (20 mg/kg) ,6 79 GsRgl 557420 (50 mg/kg) o a N P<0.01,
SEFARALE ;b R P<0. 01, SR IR Hodk,

Figure 1. Effects of Gs-Rgl on brain infarct volumes in

Cerebral ischemia reperfusion rats(n=20)

B 2. AZEH Rgl MNGRIEEEXRHEMEMBETHIRM(n=20)

2.3 ASEH Rgl MM BEFTARKALHE
oA B0 T R B2 M

TUNEL 32670 $5b 7= 8 1~ 44 28 200 Jif S22 2 (8,58
RFARAFE TR, 5T AR R, BT
SR O] T P 25 T I ;5 A TR K R AT L
B, GsRegl AR RRUUR T~ 2 4 i 5 B 835 0 b (&
2).
2.4 ASEFH Rel WhGMEEFXRKAR
NF-«kB,GAFP FiXxB) &M

B A ALEE R R BT AR 4L A] W b A
() NF-kB BHE 20 i A% 35 6 GFAP B4 A .
S RFARL s, BIAUXT B 4] NF-«B ,GAFP [H 44
Ji 5 2514 % OD {H W i 5 (P<0. 01) 5 58 A0%
MR A%, GsRgl 4 NF-kB .GAFP kKT i 1
% (P<0.01,K3),

1 AR TFARL,2 JR RIS B |3 ARIATIZE4H (3.2 mg/

kg) ,4 B GsRel R E4H (10 mg/kg) ,5 7 GsRgl H 52 (20 me/kg) ,6 24 GsRgl w7l it 41 (50 me/ke) .

Figure 2. Effects of Gs-Rgl on nerve cells apoptosis in Cerebral ischemia reperfusion rats(n=20)

2.5 ASEFH Rgl Mkt mBEETARMEALR
FZD1 .PIWIL1 .FOXM1 mRNA FixH =200
ST ARG L A, B A R 2 R BG4 4

FZD1 ., PIWIL1 mRNA # 2 ik B 2 5 jin, FOXMI
mRNA [ 3K I A (P <0. 01) 5 5585081 Xf B2 1
B, GsRgl #5591 15 2H K B 20 2L rp FZD1 |, FOXMI
mRNA 12635 % JF i (P<0.01), PIWIL] mRNA
238 B E AR (P<0.01,/E 4)

2.6 ABEFH Rel MG mBEEEXRMAR
FZD1 ,PIWIL1 ,FOXM1 & B R iZ IS 0E
ST AR L b A, AR R 2 K R M 4 4

FZD1 PIWIL1 #1335 01 B3 I, FOXM1 £ 3%
KWK (P<0.01) ; HHIRIX HR4H L3, GsRgl 4%
FIEH R R ZH 2 FZD1  FOXMI & 11 ik i 3%
TH& (P<0.01), PIWILL 25 1 K35 W BRI (P<
0.01,5),
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GAFP

B 3. ASEH Rgl Mk BEFXRKAL NF-xB/GAFP RIZMFME(n=20)

1R TARA,2 Jimx 4,3 Jy ik

PiZe 2 (3.2 mg/kg) ,4 4 GsRel MIEAIELL (10 mg/kg) ,5 4 GsRgl T4 (20 mg/kg) ,6 2 GsRel @i &4 (50 mg/kg) . a A P<0.01,51{#

FARUHE ;b K P<0.01, SR B2 i,

Figure 3. Effects of Gs-Rgl on NF-kB/GAFP expression in Cerebral ischemia reperfusion rats(n=20)

151 Il FZD1
0 PIWILA
a = FOXM1
=)
K=l
10
c
kel
[9]
(%]
g
Qo
3
< 5
P
[an
IS
0

E 4. NSEF Rel ki Bi#EEXRMALSR FZD1,PI-
WIL1 #1 FOXM1 mRNA 3£ B 80 (n=20) 1 AT
R, 2 FBARISTHRAL, 3 SAKIA R 7241 (3. 2 mg/kg) ,4 7 GsRel %
AL (10 mg/kg) ,5 A GsRgl T4 (20 mg/kg) ,6 7 GsRel 1=
FIHAL (50 mg/kg) . a b P<0.01, 5FRAHE ;b Ky P<0.01,5
REA XS B LR

Figure 4. Effects of Gs-Rgl on FZD1, PIWIL1, FOXM1
mRNA expression in Cerebral ischemia reperfusion rats(n=
20)

FOXM1
PIWIL1

- e = e
1 2 3 4 5 6

151 . FOXM1
= PIWILA
mm FZD1

o
&

Relative protein expression
(ng/L)

o
o

B 5. ASEF Rel sk BT X RMNELR FZD1/Pl-
WIL1/FOXM1 EHRIEMFME (n=10) 1 A BFARA,2
SRR IR 3 R B ZE 4 (3.2 me/kg) ,4 4 GsRgl G40
(10 mg/kg) ,5 N GsRgl 544 (20 mg/kg) ,6 A GsRgl 7l
(50 mg/kg) o a Ky P<0.01, SRFARUILE ;b H P<0.01, HHEEIXS
RRA A,

Figure 5. Effects of Gs-Rgl on FZD1/PIWIL1/FOXM1
protein expression in Cerebral ischemia reperfusion rats(n
=10)
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Difie i 4, i — 20 3@ o K DU 4 2 FZD1/
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HE4H Ho 8, FZD1 . FOXM1 mRNA K 7& [ 35 7K F i
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