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[ Abstract | Objective; To establish the improved multi-infarct dementia ( MID) model, and observe the
protective effect and pathway of paeoniflorin on MID model rats. Method: The classic rat’s MID model was used to
observe protective effect and pathway of different doses of paeoniflorin. The learning and memory abilities of rats
were detected by Morris water maze. The expressions of Bel-2 and Bax protein  were detected by
immunohistochemical. The changes of cerebral cortex and the neuron structure were detected by HE staining and
electron microscopy. Result: The control group had no behavior change. The nerve behavior evaluation, oblique
pull test, learning and memory and Brain neurons were affected compared withthe sham-operation group. But the
nerve behavior evaluation, oblique pull test, learning and memory and Brain neurons were all significantly improved
compared with model group, the expression of Bcl-2 was increased and Bax was restrained. Conclusion; The
paeoniflorin has significant improvement effect on the rats” MID model, So its protective mechanism is related with
the Bel-2 and Bax protein expression.
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oV BRI A T TR T B e 2 A M AT
200 A 2 A R A O S R T A A o
WG FE B /R R 5K A T B S AR
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HE 5 W) Pl 2 AT R 2 AR BT S L 2 25 K
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IR £ K AR E R 1 2k R SE pazer-ston
IR 56 B VE TR G0 1k 52 400 55 A e R 3% B Sk U 3
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GEARAE 5 PRI, o0 a3 3 L DA R T e R A
B W R IETT AN B A 0T B, B R IR AR L R 24
Wy i 35 RN 25 SO A B AR AR

ABIEFE AR % K B2 M MID #8558 39 47 5 ¥ 2 oF
FEE LA, WEEEAT 245 1 XoF A2 ) K B 22 0 2 1 o Ok A
AU PR3PV HRN B AR A0 5, WS AT S 2 AN D) g
i 20 2O 25 A5 4k
1
1.1 25% AjZ5 i AR PR BE 2GR A wl $2 4t
22 55 25 4F X B 1 AT X AR 4l B R 98. 7%
Z: BT IR 45 A, 0 K R b IR = 0
20,10,5 mg-kg ™', ¥4 1 mL-kg B IKL 24

PHPE 25 O e WA E M E W
(dihydroergotoxine methanesulfonate for injection) , ZE
7= ] F&§: Novartis AG, it =
X19990341) . FHEE 8k 0.3 mg (1 %), 5%
] 2 W VE B W el A FEER K 20 mL R i 2% 18 R ik
S, 88 T 5% 5 %G 0 ol 2k B AR K 250 mL R ik
TELBEH T REL 2 W, e M 3 10 AR LA 3 33 K By
SRR 0.010 8 mg-kg ™'

B T A XoF HE A AR R S R 2 - 38 e bR ] S A
TR T A= R ER K K 5
1.2 Zh#  SPF 2% Wistar KR, 10 R LI I, (kT
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£ 30 g L7 R S A
2.2 KRERRETE ST RE ML ST AT E LK
BRLEAT 7K 2K B BT 65 S8 0, i 2 IR 5 d, LI SR
Ho2 S8, e sk & A 2% S S R Bl BIL oy 40 3
BB | DAUS /D 2% 2T 58 0 A I I o B 2 B 1R 25
2.3 ZE N MID B2 A & 10% K G SR
0.35 mg-g MR JE B RRRE, SR EI0, A
25T Py 2041 3 ik B 350 3 ik, I 3 Bk e B et e 1] 35
BBk, 45 4L B W7 3 A 3h ik, A 34 3h Bk A A 24
SRR R B R ER ISR T 0 g 300 1) 35 PN 3 ik
Pk i A 0.5 mL # T B, 45 FL 341 3l ik IR i i
R Bk sh ke o k3 Bh ik 3l KR I A i R R
T R R R sh ik R H oy S, i 22 v i A AE
TR SR 5 A5 LIS B K L 4k A R R o

F ARG RRFTE B, B ERAT N 4 By AR IR AR
GG BT 2 Bh W), BE HL 4 R MID AR 2 Ay 2 F
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KA A B AR K T R X IR 4 7 SRR R
A HER K .
2.4 g UL A5 OR [A)  414U I Bel-2, Bax
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WA, A B BY A5 0 By, DRV v AR E R K
JHEAS 15, eE 4% 1) 2 W EE (pH 7. 4)250 mL,
R S PSS, 2 R DU R A, U E T 4% 2R
HIEE Py B 4 ~6 h(4e) 7, BUSIIM i 2 2174 4% 4 pum
JEY A, bt B Bel-2 Hiik Hudi Bl Bax Hi{k \DAB
AT SP R & | 22 R R A AT e e A Ak
i, 7 40 x 10 f5 688 T REPLIEHE 5 S, L/ A~/
P Ay BALAS7 Akt 28 B2 17 B 1 A4 5 4, SR
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2.5.2 KEMAIiT o FREHT,14 X,
24 h WAL WIG Bh , He R 1 AT AT R
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30 em HLKS T, R 5 b TE I £ 85°, FARIGR 10,
20 KB B T ORURS b g S B TR e ¢ B
WIAE R A b 0 45 B8 R ), 0 180 s 3 DL 180 s
A
2.5.4 KE#EAE FAFH7,14 X, WKL
A5 2 KRB Bk 5 00 B R OB, R AT PR A2
B AT
2.5.5 KRR K#KEFEEMEEREHIME RKH
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(EPNSN S 1D WAL NG S i ) | NS 2 = B
KA E L A6 — Rk B TR by
L5 M A B R AER BT R G (R R R
BABRA T H 3 s A1 25 S5

KRB S G AL BT B SR, B ) SR g IR R
SEU, AT SRR S S A, TR 7,14
KX 25 20 K B HEAT B 5 5050 3 d s 52 5e 2 d
HERESE 1 d, /JIF G55 2 d, UEAY PF X MID
B K B2 (] A2 BE 1 B2 )
2.5.5.1 [RECFHSEs S, RS E
TARICEBR e oF & 19 G0 B i BE 30 em,, 7E
T3 X, 35 4 — A [ A 7K 50K R BT b B
BRI T SR E ATk kAR 0, B AK ZE 4R
F-AmE . 120 s NI AT T A, R
e 120 s, IR R EUE TP & EARE 10 s,
2.5.5.2 R Sige KoP A E R AR
(VARG R PR rh g oF & b g B BE 30 em) , H A
[
2.5.5.3 HRRZEE WEGRVAIHMEEEE M
] A K A R B A K H 3 S R BRUTE 120 s NN
TEvk BEAR o X R BT 6 R BRI 2k WA AT 521t
53T o
2.5.5.4 WACEEEE S HERR O 5z 3 D) g
B fig X} 25 ] 2 ) 842 M s2 ), fie J5 1 d iR AT Al A7
B8, L A E #E K 2 em, Hgx R L
2.5.6 REMALHBEAKEAE Sl TFiEREE
14 hAb HE A BR, PR PR I BRUARG , H4F fii 2 20 B T i 455 L
AT RE UL R, B ORI e (TTC) Y fay | ISR A
FETH AR SR B AR Ak . Dy [A) ik O, [ 2 T AR UK
AW, B ALE R HE 94 005 BB T K A s
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3.1 ASZGH X KB MID A5 JER e I B8 B (] () 5% 1)
e MID 453 475 45 79 0] DL 3 ol R B RR e 34t OB (1)

FEK, PF 550 5 41 R0 BH 1 245 20 K BRI JRR T3 T s

[i] A5 A TS L2 AH B, A RS [ R B R 4 AR, e it

R UL 2, PF &R i 2 Z A A — s 1Y 5] K

[

F2 MHEINKR MID B GREEREMN BRI (25,0 =10)

251 A /mg-kg ™' RIFIE MR A] /min

i F A xR - 123.1 £21.5%

LA X R - 185.8 £18. 8

PF 20.0 130.1 =15.7%
10.0 149.7 =17. 8%
5.0 160.3 +22.5"

FH 3 82 WU 22 R A T 0.010 8 147.9 +17.0%

T SRR R 4D P <0.05,2 P <0.01,Y P <0.001,

3.2 AJZGHXE R R MID BRI (8] B4 52

Ze A MID 45 43 458 20 0] DL 1 K R ARH AR i B I T
e J, FLBE A i AR () SE S, R AR A P I R AR 4
KA S = A R R b3k S AE , SRR X IR
YL A W T 22 5 . PF 45 A4S 590 2 41 R BH i 25 40
R B AR Al i B E 0 W R A TR R RS IR, HL R
R 2N ] 0 S A 455 R %o R ZE A LE A S ) R R
P AR B I 1) ) I S, S 25 S LR 3,
PF 250 4 22 )47 — 7 B 70) B ARG 2%

F3 HHEXNKR MID EE PR H B ERIHME (25,0 =10)

7 & 2T dRMR 2R 14 d BHR

5 , " X e X
/mg-kg~ i B I 6] /s it B I 1] /s

BT A X 1 - 141.0 £17.5 145.0 £18.1%
T X R - 35.6 +13.7 27.6 £6.6
PF 20.0 118.1£23.59  132.9 +11.8%

10.0 111.1+18.5%  122.6 +14.4%

5.0 102.9 £20.6%  115.5 +21.6%
B iR U 0.010 8 114.2+22.4%  124.6 £23.3%
B S

HS5MFEAR4 P <0.05,2P<0.01,”P<0.001(F4~
8 [f]) o

3.3 ATZGH X R R MID BEASAT Sy 2 B3 1 5 )

Ze M MID $5 45 465 50 R L3t e R B AT S RRe A, 3 A
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ZEIGE T, A A 2T X 20 00 2 P 0RO Ao 2 ST AR A ) PR AP 1 T
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KE
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s 5 & ZjJ5 7 d Zjja 14 d

/mg-kg ™! 17 R 45 11 M F 455

15 F A % B - 0.2+0.4 0.1+0.3%
A X R - 3.7+0.5 3.8+0.4

PF 20.0 1.9+0.79 1.8 +0.8%

10.0 2.3+1.2% 2.2+0.6%

5.0 2.6 +0.8% 2.5+0.8%

FERWAE M 0.0108 2.3 0.8V 2.2+0.9%

BE O 7E 5

5 M FERAED P<0.05,2P<0.01,Y P <0.001,

3.4 AT X R MID BB Bk 5 SCEG R R e
Oy MID $5 £ 455 78 m] DL J K B 2 > BiE ) A 12 g
J17F B R BUAEBE & F R OB A2 AL, LRl R
) SE < DR OB H AR 36 0, 55 BT AR IR A LA
WEVEZES . PF A A5 2 00 FH A 24 21 R LAY Bt
B R IR B R 2 A W R i SCE AR, HLEE 3 4
2N [E] S A, AR AL ) IR 2 L 5 I A N 5, 1R
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WHO D, geit 2 22 57 IR S, PF £ A5 4 20 2 1]
A —E B RO R

RS NHEXNKAR MID ZERBEHRRIBAFZMW (2 £5,n=10)

ik a7 dEkE AR 14 dBR

21 51
/mg-kg ! IR B/ IR/ I
BT AR X B - 2.9x1.2 3.3x2.4%
AR %t IR - 10.5£3.0 11.1 4.1
PF 20.0 7.9+2.7 7.0+3.3"
10.0 9.3+2.7 8.2+4.4
5.0 10.0 £3.6 9.2+3.6
B iR A A 0.0108  7.0£3.3" 5.8 £2.9%
BE O 5

3.5 AR R MID BERLK 28 F 27 ] iE AL fiE
ARZIE Ze ) MID 453 075 45 8 ] L3 oK B2 > 3R
W 2 S FICAZ IR BT R R RE D 09 T I, HLRE S 1
B ) AE G, BIRAE Ty H 45 T R, SR T AR R4 1
BOA W2 5 (BR T i 3 R i B o g
JIHY AN WY o PF A% A5 i 2H A BE A 2 2 K B
Xf e 2] BRI A S FCAZIE T R IFRE T R
W AT W] 8 0 e A, EL B 20 24 Ik ) 3 A
SREESE N, SRS I A S R LR 6 ~
7, PF A4N304 2 2 [E) A — 5 50 B MR OC &R o

4153 i/ mg-kg ™! WE i - 5 52 38 K 2K BT IR 1] S WRLE Al AT 5 S8
5% T A 1R - 32.3£9.9 17.7 26.2 21.1%6.0% 11.2 £2.3
RN} R - 101.9 £15.2 31.6 9.6 9.7+8.3 11.5+3.0
PF 20.0 68.1£21.7% 26.0+7.9 17.5 £6.8" 11.3+2.9
10.0 75.7 £24.3% 30.1+11.3 12.7 £3.4 13.0 £2.8
5.0 82.0+18.5" 32.2£9.7 11.5£2.4 11.4 £2.8
FH 8 R O 22 1 B 080 S 0.010 8 71.4 £20.5% 25.2+8.6 19.7 £10.7" 14.7 £5.8

®7T HRUAHEESKRMID EEARERBEFE RO RE ARFELBHZIE (2 £5,0=10)

41531 F 4/ mg kg ™! Wi - 5 52 58 KA B B 1) 5 R L T & S
{8 F A xR - 27.6 +13.3% 16.9 +7.6° 20.6 £4.5% 9.8+1.9
A Xof HRE - 109.7 +15.5 36.7 £10.8 7.3 £3.4 9.1+3.9
PF 20.0 53.1+19.8% 22.2 +4.9% 20.9 +8.0% 11.7 £2.8
10.0 65.5 +26.1% 25.4+7.7" 14.5 +4.9% 10.8 2.1
5.0 77.1 £27.3% 29.6+8.9 11.8 +4.8" 11.3+1.6
P 8 R WL 22 A B D80 S T 0.010 8 58.3 +15.1% 21.6 +7.8% 15.0 £3.7% 11.1%2.1

3.6 ATZ4H X R MID AR 20 2L Bel-2 Al Bax
FHPE e 22 TR B2 M) 72 M MDD 45 43 465 0 T LA

T KR B Bel-2, Bax 45 FH P 40 i i S P i B A B
@RRL, BT R4 A Bel-2, Bax e PR,
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£8 MHLHEXNKR MID REHALAR Bel2 7
Bax HMEHHZTTHER M (2 £5,n=10)

) Bel-2 BHE Bax [HH:
21 51 . , e
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I Caspase-3, {2 #f 4 B 94 1=, W # R B K kS
HEEERET A " . Y Bax & 1 m K AR, Bax/
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A — 5T .

[ &% 3Tk ]

[ 1] % frmags , 4 28 ok, 55 . A% 25 8 %) R BBz J= M 22 20

[6]

[7]

[12]

i R AR 7 ) PR AP A [T ] . v [ 2 2 o 1 g 2
Z235,2001,15(3) :164.

Renolleau S,Aggoun Z D, Ben-Are Y, et al. A model
of transient unilateral focal ischemiawith reperfusion in
the P7 neonatal ratmorphological change indicative of
apoptosis[ J]. Stroke, 1998, 29.1454.

PNEE, B, X . — A A (75 & PCI2 AR IH T
RATEH AR E R (D], b [ I K 25 38 2 536 97
2, 2005, 10(11) :1266.

Collis M G, Hourani S M O.
subtypes[ J]. Trends Pharmac Sci, 1993, 14:360.

Adenosine receptor

Sweeney M 1. Neuroprotective effects of adenosine in
cerebral ischemia: window of opportunity [ J]. Neurosci
Biobehav Rew, 1997, 21(2) :207.
Liu H Q, Zhang W Y, Luo X T, et al. Paeoniflorin
attenuates  neuroinflammation  and  dopaminergic
neurodegeneration in the MPTP model of Parkinsons’
disease by activation of adenosine Al receptor[J]. BrJ
Pharmacol, 2006, 148(3) :314.
S B, VFIUMG , £AF LS, S5 AT 251 X 5 RN U R
ML RIPERTT]. P20 53 M e,
2002,16(3) :172.
PR, 0 e, 3R 07 , 45 3 B X R BRI T gk A
Bidn o) B AR LT ). M i % R 2 Ae 3K, 1997, 22
(5) :365.
R A, AL, A BT BLR | ORI
e 1L P O A O A B A B AL S LT . R
[ 9256 77 7 27 22 i ,2012,18(19) :230.
T S G T 2 A5 S AT O A0 B O T B O
[J]. MG R g 2% 2 ik ,2007 ,12(3) :225.
Youle R J, Strasser A. The Bcl-2 protein family:
opposing activities that mediate cell death[ J]. Nat Rev
Mol Cell Biol,2008,9(1) :47.
Rawat S, Gray C, Johnson T S, et al. Apoptosis and
expression of BCL-2 and BAX in cyclosporine-induced
experimental renal fibrosis [ J]. Transplant Proc, 2003,
35(1).187.
EPAKBRIE. Bel2/Bax XRG4 fris " [J].
r [ bR A2 WG )T Ak 75,2007, 14 (4) 2393,
(R S E R S R = o (e R U R )
FEAERLT]. I E 2y A ,2013,38(3) :297.

[DEAL i AREAR ]

- 235 -



