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#4 OBF. ENWESHNBL C2-1.C2RHDR
REEmEARWAEHER (x5, n=3)
Table 4 Effects of Si-Wu-Tang, monosaccharide and
disaccharide mixture, fractions C2-1 and C2
on bone marrow progenitor cell proliferation -

in irradiated mice (x+s, n=3)

BmARREER/ D 107 B ME D

a4 3

CFU-GM CFU-E BFU-E CFU-MIX
E® 73.545.5* 53.047.3% 40.345.2* 28.5+5.0%
%) 21.3+3.8  13.0£3.7  13.3+3.8  10.5+3.7
ok 56.045.6° 40.8+3.5* 34.8+4.6* 18.8+4.0"
BYRAW  33.546.2% 32.3+4.7° 18.043.2  17.5+2.4*
#4r C2 30.845.1%  34.546.0* 22.043.4* 17.8+3.4*
¥ C2-1 28.5+4.8* 32.8+3.4* 20.5+4.7 17.5+2.1*

S5REMHLE.  P<0.05
* P<0. 05 vs model group

fER L MEAL C1 fEAA B2 ;¥ C2 M C3 B
BN E B RS, WA Cl SFMRER KRS
MR, BAL C1 f1 C2 W EFAEH AHHH
Bk B (R HE - G A 40 M T RV O
iR i S REE TG TRy 2 — . ABFF AR
BEREBRAE R AL C2 2 B K BEIR R4r (R 4z C2-1,
DANER A E) F1 80% ZEEBEBIFR A (BBAL C2-2, 1
PER RN BRI ERER I HG5REH, HAF
1397 — 2 R B 5/ Wi D) REF 1 S8
KA RERA . T #— LRI, HRBA C2 F
FEWEY R E R ER DA D-RBE.D-H
HEAERRES SRERMAE —ENRHERESN

/BB B IR R R 0 4 B R XSO 2 vt
T R v S RE B A R — B . B A
B TURS RAE Y P AR » Sk R 3
BERML R TR SR E R A L ARE R
—EEXERAT PH AN SRR R
A — SR

3.2 MEHEELERARNEN, B C2-1 RER
SN B4 L P 40 O I 46 40 M 4 2
VR B3 , T IR A W (LR R B I 46 20 6 7
RMEFIBE . AT AE 5 ATL IR BNt A (3 A SE B4
B, BRA C2-1 ik &8 SR A9 8 U LASH B 2
YR, BT E R X,
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Protection and mechanism of notoginsenoside-Rg,; on focal cerebral
ischemia-reperfusion rats
WU Lan-ou, ZHAN He-qin, YAN Jun-ling, CAI Wen-feng, WU Jin-ping, YANG Ke-hong
(Department of Pharmacology, Kunming Medical College, Kunming 650031, China)

Abstract: Objective To explore the effects of notoginsenoside-Rg, on brain-derived neurotrophic fac-
tor (BDNF) protein in cerebrum cortex of MCAO/R injury, as well as to investigate whether notogin-
senoside-Rg,; can up-regulate the protein content of BDNF of the positive neurons or the amount of the po-
sitive neurons. Metheds Adult male SD rats (60) were randomly divided into model group, notogin-
senoside-Rg; high, middle, and low dose (200, 100, 50 mg/kg) groups, and the positive control (Ni-
modipine, 1 mg/kg) group. All drugs were given once a day by ip till the mouse was killed. The focal
cerebral ischemia-reperfusion model was made with thread-occluded method. Their frozen brain tissue
were sliced into section of 12 pum thickness. The four rats were randomly taken from each groups to be
treated as specimens after surgical handle in 1, 3, and 7 d. The slices were according to the immunohis-
tochemical ABC techniques. The protein content of BDNF of the positive neurons and the amount of the
positive neurons in cerebrum cortex of rat were observed and counted by HPIAS—1000 analytic system,
and the nervous deficit symptoms after the cerebral ischemia were observed. Results Comparing with the
model group, all notoginsenoside-Rg; treated groups obviously improved some nervous deficit symptoms of
cerebral ischemia-reperfusion rats, and increased the protein content of BDNF and the amount of the posi-
tive neurons in the cerebrum cortex of model rats (P<C0.05). In different groups, the effect of notogin-
senoside-Rg, was superior to that of Nimodipine or equated to it. Conclusion Notoginsenoside-Rg; could
up-regulate the expression of BDNF and increase the amount of positive neurons in cerebrum cortex. It
treated cerebral ischemia by the protection of BDNF on neurons injury in the focal cerebral ischemia-reper-
fusion, which can be one of the mechanism of the protection of notoginsenoside-Rg; on focal cerebral
ischemia reperfusion injury.

Key words: notoginsenoside-Rg,; cerebral ischemia-reperfusion; brain-derived neurotrophic factor
(BDNF)

BEE A OO 2 88 4072 BE 0 Il » B i 7 5%
A= ERUMERENEE, FitR TEHRAE
O, i E AR TR TEER 574 E
FIET B AR 11. 3%, LK F A8 #0.0 LA SE .
i e i 2 o B B B £ BB R, E R, HLBE TS
ERNKTEBEME, “EREALKBE ARG
BPFUESE , =1 5B H X 2 30 Yy I gk i K 5
HRGA R RPER, RERILHSHEFH
AN EHBEFEAEX AN =CLEHERE
- A L BE R L /AR R R L K B R M AR
HBFIMICLREURRERBEFMAREE
A, sh  HRE R, =L BH Re BB A
BARMARY, BAEX=LBHE Re X s iR
PR BFR, HHNREHRE ST KF EHRT=
L BH R, X Rl il B9 4R 47 LA 186 SR 0 A8 36 SCRR 43t
. ALRA =L BHE Re Gk M- FREEH K

RARERFRE®EMZLEFREF (brain-derived
neurotrophic factor, BDNF) ¥ & H /2 & HH
HEHETHEENERATE AR=CLEH Re Wi
Bl fRPREROLE, BERI=ZLRII=HREGITFH
WM ERGKE B, 575 2 Mo i 5w iRt A % m 3E
BKHE. '

1 #¥EHE

1.1 ZHREAFEERN . =L2H Re.iEWM
B, AaGanKR FREIP>5%) . BEMF
HEHBEIURFEAARGERARE, #E
0204019, #.#% 2 mg/10 mL ,BDNF ZXEH & X
# 1:500); ABC A& ; 45 % DAB AF EHW
B ZLI1—9033 bt # WiXF A .

1.2 (- mEREZNEBAL 5 5HL; America
AO #EZEA Y A #Hl;Sanyo (—20 C,—60 C) ¥
#8 ;HPTAS —1000 535 7 B B W BB U i it &
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1.3 SLRHYESHH . RERKE SD KR 60 R,
H 280~320 g, H BRI E%Besh YRR (A HBIE:
E L FHIEF 2001035 5), kil 2 h, EERI Y
BEALAT Rk - M e A 4] (A3 #h K, 5 mL/
kg) Ghm-FEE=tEH Ra®/.P. KA &
(200.100.,50 mg/kg) £H F fsk 1f - 75 988 13 PH 4 33 HE 40
(REH#MF,1 mg/kg).

1.4 KEPshBkRSm (MCAO) & i i 4 F1
ARG : 2% Zea Longa FVIRE KB, K
#, KR 10% KERE (300 mg/kg) ip BREE, Hl
AW MCAO 8., KEAFAEH 0.5h FHE,
MBI WA ThREBR R AER , FFHT IS LA S W 7E B
JERATH B GERILS) , T E AT W A B, 8
JB B5F 2 B A P B il R R DO AR HE . BRI 2 h B
BHESH2ip BB . BR 1K TFHE 1,
3.7d SEHBHIER 4 RXBATFIELH.

1.5 MABEEBEERESFE . RARRE SN
HIVE bR o, DU BT RS .

1.6 MASRAEEY R -HERHKEA 10% K
A A (300 mg/kg) ip BREESS . MEMNEE , &0 K
WEZEEIk4, R 500 mL ABEKPYE 15
min, B 4% ZEPRAEMNSHRROAETEE
0.5 h, FHE AR REHA 4 C KEREE
8~12h, A 20% REME PBS M, HHLRTU. &
JRi L BT K B AT XIS 4 mm ALK R 7 R Y1R 3
HA4> B E] —FB 4 A VKR D B A B & W R AL
1 min, fERT A IH#TEZERDA, FE 12
pm, FABHHBR 4 KO WRERET
—20 C KKEWNEH.

1.7 BDNF @@ b#4 6. R A ABC &3
47 BDNF WHm A R, 3 5or 3 Mxt ML
B, xR DS %P 4 9080 B i BE Xt
B 2s %t BESE . F 0. 05 mol/L PBS A # —#,
HASBAZ  BEHEIK  AEFELFERE R
BERITREAAERA,

1.8 BE®AEGIH¥4RE . HPIAS—1000 &
B ERAREESGRE AT REHITRE. T,
&2 & 4 4o BDNF & B i K B E I %
Rt 2T TR TR 8
1 X B2 SRR ALREHLIR 5 5. SRR 2ks #
7R R A SPSS 844, AT M B AR BB
B ESH ¢ BB HITHITFLHE,

2 SR

2.1 BDNF H#ZER7ELSE T #E . BDNF i
B H 0T 40 3R A0 48 B MR X 3, BDNF
REAEARTIESFARBERE L~V E, ik
. fELREE T ME B M & T8 LM
REG R RATE G, T T 28 105 40 0 A B3R 4
oA BXR, T 40 A% A B e 40 1R .BDNF FHMEE B
KB FKEEFER, BPBE—RE KN ,BDNF %R
HMKRESEN B KEWLE . KREEBK, £
BDNF PH¥:E A KF#E . BDNF FHEWHZ T3 B
% ,BDNF [HHEEANBRR.

2.2 =tLBHF Rgskil-HFEFXKRHEE
Br iR . ERAER L. G 3 M 7d B, =
+B8H R, B . P AEANBASEMANRERSA
BEH (P<0.05), M BASHAUAREER
B (P<0.05),Rg, P (KR B4 SR HEA K
BEREE (P<0.05) ;% 7d #f,Re, P AR
HERNEBEAHLKEREEF (P<0.05). Rei &R
BABH37d 5AH 1dHEEERBE (P<
0.05),Rg. P . EABALH 7d 5 3d HEERE
F (P<0.05)., ERER -HEAGHEAHERK, =
L BH Re (B P ENBE) MEBESFHELE
K R Bk i - R R BT B B R T BB B R SR
HB=t2# Rg, (P AR WERRTREDF
MIfEF . =1 B H Re, B9 A2 a] AR, X K B 5%
Mm-FEEEBRGHRMN WS ERRERYRER
B, FH=tB8H ReF.KABHHHZHR

BiE,
F1 ZELEF ReHRBO-BRETARMESI G
REEROKW Gts, n=4)
Table 1 Effect of notoginsenoside-Rg, on nervous
function deficit symptoms in cerebral

ischemia-reperfusion rats (x+s, n=4)

e/ HETER&ERTS
i A (mg+kg™?) . 14 3d 7d
BR - 3.0040.00 2.7840.48 1.63£0.29% @
EHEBT 1 3.0040.00 2.13£0.25%%  0.8840.25* #@
ZtR# Ra 200 3.00£0.00 2.00£1.35%*  0.7540.00% *®

100 2.8840.25 1.2540.5% OA# ,0030,00* AA=®
50 2.8840.25 1.2640.58* SA#(,1040.29* LA *®
SHEBMARE. *P<0.05; HREMTFHKE: 4P<0.05;
Rei G4l 8 : AP<0.05; FHAKRH 7.3d 5 1d & *P<
0.05; KKK 7d 5 3d L. OP<0.05; THRRA
* P<<0. 05 vs model group; & P<C0.05 vs Nimodipine group;

AP<0.05 one Rg) group vs another Rg; group; * P<C0.05 treated
for 3 and 7 d of each group ws treated for 1 d of each group; ®P<
0. 05 treated for 7 d of each group vs treated for 3 d of each group;

following tables are same



+232- ¢ %% Chinese Traditional and Herbal Drugs & 37 % & 2 #J 2006 5 2 B

2.3 Z-ERBH Rex ok -5 ¥ KRR R KR
#1 BDNF BB PRI W ERAE 2. FLy 1.3.7
d B, Re & R B AH SRR AN R4
BERHBE (P<0.05;H% 3d i, Rg,EA&
HEPRBAKBERBE (P<0.05);H% 7d
W.Re, P BKABHASERANBHAUBREREF
(P<0.05)., R#ER:=LEH ReH . EHE
88 £ RS RI K BRI &2 i+ BDNF & HKF, LA
=L B Re BRI B RRBCRBAE, B #E F 250 E 1
ERK,ZLEH R FHEN EAERADEHRT
ZL2H R BAR. MA-FNBH=LEHF R,
#EREERERGRE ERARERER . HERH
FARE AR AR E® BDNF EHKF.
£2 ZLEFH R MBRO-BRIABRXHERS
BDNF REKFHEM (x+s, n=4)
Table 2 Efféct of notoginsenoside-Rg, on protein content
of BDNF in cerebrum cortex of cerebral

ischemia-reperfusion rats (x+s, n=4)

o 50 &/ BDNF EHMKEME (LE
(mg * kg™1) 1d 3d 7d
[ %= - 181419  1564+23%  167+£17%
BE 1 177424 157420% 162414
=LBHF Rgt 200 135413*4 123+17*2 132422*2
100 1284194 1284164 11842424
50 128+£15%4 1141+19*64 11942024

2.4 =BT Reg, ot - A K BUK I B2 R
BDNF HHEHZTHERMEM - 5RAE 3. A 1
d iRy FHBASKRBAUEEREE (P
0.05); fiZh 3.7 d Bf,Re: A . P EF B A SHEBA
HEESWEBE (P<0.05), % 3d if,Rg, F#
BASH KARARBEERYBE (P<0.05);/
75 7d 6, R ERABRASEANBHLEERY
BF (P<0.05), =tBH ReEHBARZ 7d
54% 1.3d hRERBE (P<0.05). gy 1.3,
TAdEf, MM A SEMARBEERBE (P
£3 ZEBHE R IIEROD-BATAMKBERF
BDNF FAMEMZTH EHEE ts, n=4)
Table 3 Effect of notoginsenoside-Rg, on positive neurons
amount of BDNF in cerebrum cortex of cerebral
ischemia-reperfusion rats (x+s, n=4)

7 #&/ BDNF H##HSTHE/ (1 - RED

a# (mg *» kg=1) 1d 3d 7d
;% - 10+4 944 9+3
R E T 1 12+6* 1245* 1245*
=+ B¥# Ra 200 1145 1145 1145
100 1244* 13+4*4 13454
50 1145 11+6* 1344 A%A

0.05), £RER:.ZLEHF Ra®. P EABFME
F P L ARGRD-FEERKRKEERS
BDNF fH#tMa& Tt B, E=tL2#H Re, IBE#
TR ERAEABREER N LRASERXE . U=LE
#F R PHBRMBREE HEAGHREHEK, =
LB R, EHA R ERERZHNE.
3 g

BDNF FEHRALAAR, S EHETRAE
HAE UKIRER ED SOREMGBRNEE RS
W3 &W,.BDNF 25 Tt h RG e R
FRe~101 gk i 4R 45 )5 ,BDNF Rl 24k TrkB #%
BAKFHE T, M E BDNF g8 el L8 TrkB
%4k, BDNF #3A87K 5 B R R 38 B9 X 35 57 32 B
TR ENTREMZTHBGE. kR G,
BDNF 5H#%REZ4& TrkB #4454, 4 H MK
BONE A F T X R A 2 TR R E AT, EEET U
THH - ORFRENMNEEEEREE . BESHARA
Ca** ¥k . BDNF AIBh 1k MU SME B F M AR fu 4
EASKHER.FATHEIBIEE4ZEANE
BREYME Ca? IR, BN B EERES
BESIBHBHGI QI NO M FHAREHE,
WIRHT AL B A, R B B R, T fE
BTGB @ME S E T IRFEM K L. BD-
NF Eﬁiﬁﬁmﬂ: caspase-3 [ ¥% ¥ i 1) & 40 A A
=049, 358 A ¥ 45 Bel,Bax 75 [ 493 1 T 30 ) 40 fig
FT; @R NMDA B ER#E C (PKC) &
B:OBEZRBATL HREZRBLETHLE.

BDNF £—M{ER EMAR MW L4 KE
FoHERPRBEZRERGRBAHEREIER
K HEAR KR IT AR, Gk /5 BDNF [ A8
4 B 3k i R 4 LR, O R R L B SR T REE T HR 2
BT T I g 5 R Ay BEL AP L5 P R M 2 R RS R 0 38
TENTEMBRERBNEF. STRESEPH
UL, BATTRE A o m i B T R IR R E R A
W R R JH 64 % 32 (8 2% . R it , BDNF 7 1 3 216 Bk 1t
AZH EXBRFAHRBHNELBHNRE.
BDNF W EHREY R, FeEET HLBEAL., 7
K, BDNF 4 K43 F 3K B, X LA i i B 57 e
BB AT R ERETFRNSRAREGLE
B, XUREHRATHAEEHLEFRFHREER
15 B R AR . LB & 3L, BDNF INE 5B LM%
HEBZ YokBAD S ESER R,

ZEREGBRDPAZ—, ERTHITEITH
U B RE R T3S . B M RR RO B FE L DA T 8 AT
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HABHTHAS”  HREERR,.ZLERBFAREE
B4 Re. Rb, &3} ik i A — & R PAERDS. 2=
8% 0l 25 U103 AR R 5 5k ot K, F 9T R Rk
1 B 5 KBRS B2 2 T S 3R AL 45 1S F /K - B S8 8, 4 51
BF=tBH Rb A Re, GBEE FKFHE, K
ERESEETFHRAEANBEBLEHL; =L 2HF Re
e EKICIZ,. F BA HE MR HICIZIER, K E
UV E A= -t BH Re 5t M-IERZ kR Z FE
FMAELEHY ip =LBHF Re & 54, £H =L
B R, SR#PIE M-EBZAEEEERR &
U BEMRNEARESR. XRAT=LRZHH
ARSI RB I ES FKFELHE
HMEREERN. WA =t 2HF ReBERAER
FEARBERM . XEWTRBCESLICIZTR
FIYER, AR m AR TRETHFRER.ZLEF
Rg iv B4R . 8B EARTAREAL, FEEL
I i 5 e, th BB A BRBR PN (33X 26 /N4 T B i 4 R
B AE R FRSR.

AELBERER . ERBHALE, ZLE2H R
B R KR B Y a8 BA B o ek i BT B MR 2 Th B
fie e A IR L 3F BB b 18 ok AR ke o - - E AR R 45 B K
Mk E & BDNF ZEAKFERBEERSTHEE, U
s (SR BACR B E B A R 25 B a] B 4K, 0
B AR 1E B AT R . 5 FHAE ST IR Hh 8%, AE
= o R i B A BT REBR R ER A E, =L BH Ray
th KRB KERRTRER ;7 L KRR RE
BDNF & BA/K¥EHE . ERFRTFRERES Y, ELE
K Bz % BDNF HEMZ BB FE.fEASR
B,

AHREA=LEH ReB. P EABHES
2N Gk il - 1 /5 BDNF SHEEA K REM
Pk 2 T3 B, 3538 1 BDNF S i 5k -7 0
P2 T G BT R AR M R, DT & 9 HC X B R i
B IFER, X ATRE R = B R, 0 Ik AR 1
ERBH Z—,
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