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[FHE] BH HIISZEaEh B (Sal B) 2758 875 28 il il ¥k 5 1 A9k K i o (DM)
KEZED OGS, ik 30 JUEYE SD K RIRBENLECT 33570 0 IEH ST HEZH (CON 4, n=10), DM H#
0 (DM 4, n=10), Sal B4 (n=10). & FHHENRAL T K (STZ) 55 mg/kg ST DM KBRS, K BUMAY =
16.7 mmol/L il . Bif)E, Sal B 4K BRI IF 4 Sal B 20 mg/kg, CON 411 DM ZH 45 7 [ 4550 & 1 k115
FRERZZ vhinl . L1 8 JE, SR Morris 7K B RIS MRS 48 S A% 2 FNICAZRE ST 5 AR (5T s B iR 56
(Western blotting ) 61U 2K FRUf: S 4121 28 il T SEPEAE G B 1 28 Ml 3 (SYN), 28 M Jm 808 8 11 95 (PSD-95) ik
K BER Sal BIRYT)E, Sal B 4K FUMBEACE B A T DM 44 (mmol/L: 14.03 +2.01 £ 23.85+3.28,P<0.05),
P50 Sal B A [ AR FH o Kk B i 4 S S s, DM 40K LR REVE AR 01K T CON 41 (s : 49.23+4.15 [
23.48+2.78, P<0.05), A UL T CON 41 (YK - 2.15+0.42 [t 6.66+0.89, P<0.05), 78] DM K FIAKILfiE
ZAft. Sal B VAT A K B P EEE AR 4 DM 41 FAIG (s 2 33.63 £3.21 kL 49.23+4.15, P<0.05), 5 5 U I
(IR :4.55+0.77 [ 2.15+0.42, P<0.05). Western blotting 4% % 7% , DM 20 K LAY 2 filt o] S PEAH S 45 11 SYN il
PSD-95 F3A/KF-H S AR T CON 4H [ SYN (SYN/ B -actin) : 0.24+0.05 [t 0.75+0.07, PSD-95 (PSD-95/ 8 -actin) :
0.154+0.02 kt 0.68 +0.09, #] P<<0.05 ) ; Sal B J&J7 )5, SYN Al PSD-95 & [ # 1A 7K ¥4 DM 2 #H & T &5 (SYN
(SYN/B -actin) : 0.61+0.09 [t 0.24+0.05, PSD-95 (PSD-95/ B -actin) : 0.52+0.08 L. 0.15+0.02, ] P<0.05 ).
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[Abstract] Objective To explore whether salvianolic acid B (Sal B) can improve learning and memory disorders
in diabetes mellitus (DM) rats by regulating the expression levels of synaptic plasticity proteins. Methods Thirty
male SD rats were randomly divided into 3 groups: normal control (CON, n = 10), DM (n = 10), and Sal B (n = 10)
groups. Intraperitoneal injection of streptozotocin (STZ) was used to establish DM model, and rats with blood glucose
= 16.7 mmol/L were considered as the successful modeling. After modeling, the rats in Sal B group were intraperitoneally
injected with Sal B (20 mg/kg), and CON group and DM groups were given the same dose of citrate buffer. After 8 weeks of
treatment, Morris water maze test was used to test the learning and memory abilities of rats in experiment. Western Blotting
was used to detect the expression levels of synaptic plasticity related proteins synaptophysin (SYN) and postsynaptic
dense protein 95 (PSD-95) in the rat hippocampus tissue. Results After Sal B treatment, the blood glucose level
of rats in Sal B group was significantly lower than that in DM group (mmol/L: 14.03 =2.01 vs. 23.85+3.28, P < 0.05).
The Morris water maze test showed that the escape incubation period in DM group was longer than that in CON group
(seconds: 49.23 +4.15 vs. 23.48 +2.78, P < 0.05), and the number of crossing was lower than that in CON group (times:
2.15+0.42 vs. 6.66 +0.89, P < 0.05), indicating that the cognitive function of DM rats was impaired. After Sal B treatment,
the escape incubation period in Sal B group was lower than that in DM group (seconds: 33.63 +=3.21 vs. 49.23 £4.15,
P < 0.05), and the number of crossing was increased (4.55+0.77 vs. 2.15+0.42, P < 0.05). Western blotting results
showed that the plasticity related protein expression levels of SYN and PSD-95 in DM group were significantly
lower than those in CON group [SYN (SYN/P -actin): 0.24+0.05 vs. 0.75+0.07, PSD-95 (PSD-95/ -actin):
0.15£0.02 vs. 0.68 £0.09, both P < 0.05]; after Sal B treatment, the plasticity related protein expression levels of SYN
and PSD-95 in Sal B group were significantly higher than those of DM group [SYN (SYN/ -actin): 0.61 £0.09 vs.
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0.24 £0.05, PSD-95 (PSD-95/ B -actin): 0.5240.08 vs. 0.1540.02, both P < 0.05]. Conclusion Sal B can improve

cognitive dysfunction in DM rats, and its mechanism may be related to the up-regulation of synaptic plasticity proteins.
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IHIBERS & JE MRS A ER B . HRTSCT DM
AN B0 0 BRAIL 1) v A T, (v 2 BRI AR
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N A AR LA A (5 3 Y BELIBT A1 5 DM 3
PR 2 RGP 0,

FF& L lREL B (Salvianolic acid B, Sal B) J&f%
gerh 2P i o E s KB A YIS TS
B R AR, Sal B Z MU FIRIR, 16T Ol
B HACR B N IR R B, Sal BRI
R I P I 1T 25 ) A P BIL A T e 5 pi 22 R T A
SEfh AT SAPEMISCE 5 AR B, Sal B Al i3
I & R S (vascular dementia, VD) F1FR] /R Px vk ZR
JiE (Alzheimer's disease, AD ) A BRI RN Ty RE B
s BTG 8 % B, Sal B AT 3 ik 8 5 M A

BRI, T3 DM 5 RHRIR S A BB BEAE
DM A% AD, 4 Sal B 27 REME DM F:BU1IA
HITHRERERFSE AR H 1Y o AFFE b i ik i e
BRI Z (streptozotocin, STZ ) #EA7. DM K FRABAY
JEIETEST Sal B XF DM T-HiA R, NShH#7Y 1 55k
Sal B 275 AE O MU , I8 1k 52 10 2 fish o] 984 2l
A DM 5B IAFI DI RERE ST , 45 RS AT .

1 #MREFE

L1 SERsh P o SR o - e H 30 H 12 Jalke
SD R B (W T At st 4Eim A4 7)), sh) 53 8 1)
7t H IR, BRI IR IFTE (25£2) Co BT A
S AW N RS 1 RS FRBEALE T RE S
IEF XL (CON ) AR 4L (DM 41) #l Sal B 41
34, AR 10 Ko B EESS STZ 55 mg/ke il % DM
EABEEY , IMBE = 16.7 mmol/L AR AR

1.2 2 T IAHTEARAGI - FIRSIN)E , Sal B 4K
JE 4T Sal B 20 mg/kg, CON ZHH1 DM 2H 3 5l 45 745
i RATIRIRER G2 R o Hpek T 8 Fl IS EAT Kk
B, I IBORKFI R S ZH L, 05 40 4645
121 MOBEDE < 3697 FT S BOR BUR K i, 2531
TE IR 3 A ] BRI U A, BCF- (R
1.2.2  Morris 7K 2R B . 100 8 J8 5 47 Kk By
Mt By —[BIE K, HARN 120 em | 5 60 cm,
KUK B AR 4 D BRIR L A
H— AR RAHCE — HE R 10 em P& AT
JKF 1 eme SEEGTFUGHT, B A7 sy P2,
T A K 5 ming SEE I PASBN B, 23 AR
FERIHA TSI . BRI TS IAFEE 4 d, K70
TARRRER T K, D s R AR B IFIE FF- 5 Ry
[E], B Sk 3k 3kt v R 3 . 2R AE 60 s YRR BT 1,
HEREVE AR I GC Ry 60 s 5 5 d s IR R L5
s, 10 SRR AR SSHTICE P 5 R IR T IR EL
1.2.3 SRR (A 5 %2 BN 56 (Western blotting)
AL A B T 2 2 5 fih w9 A A OC AR 158
# (synaptophysin, SYN) LA & %€ fiilt J5 25 % 5 11 95
(postsynaptic density protein 95, PSD-95) ffJ 31k « /K ik
B3 DRI Sk B B4 0 , 0 9 ik 2 Ui 1D, 4 IR
B H, ik B R (bicinchoninic acid, BCA) i,
IR G A AR R B, NS Sy 3- BRI T b O S
(glyceraldehyde 3-phosphate dehydrogenase, GAPDH ),
1.2.4 BB ROPRAT G Sh e e bn i, 153
PR PR DL (At 2021536).

L3 GilA b GuilsA o MRk A SPSS V 23.0 4K
PEFEAT A S A i T i ORI + B
2% (R +s) FoR, 8 H 5K K J5 22 53 1 (One-way
ANOVO) # 17 HAR, P<0.05 W22 RAGii 24 Lo
2 & R

2.1 Sal B A% DM B8 R BRSO 45 2R (2 1) -
2525, DM 411 Sal B 2H K R MBS /K- 70 i vy
T CON 41 (¥ P<0.05) 5 1fif DM 4141 Sal B 41 (1] 1fi
K2R IGHFE XL (P>0.05), 424)5, Sal B
2R BB K 7 BT AR T DM 4H (P<0.05), 1B 435
T CON 4 (P<0.05),
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% 1 Sal B 3 DM XAy Bl mAEK B2

2151 SR B (mmol/L, x +5)
(R) S FFUA T SLEASR
CON 41 10 4734153 4.69+1.43
DM 41 10 21.17+1.32° 23.85+3.28%
Sal B 41 10 20.98 +1.47° 14.03+2.01
F A8 430.403 163.510
P1H <0.001 <0.001

- 15 CON 4LHER, 2P<0.05 5 15 DM ZH 1A, "P<0.05

2.2 Sal BXf DM AR B [B] 2 > 012 RE T B 2L
FAER (3£ 2) : Morris KRB IIAZE R 87~ , 5 CON
ZH I, DM 44 RN Sal B 2H K SRkt v oA 101 1 ) J Sk
K, 117 Sal B 20K B EvE ORI 0145 DM 20 B 5 45 %0
(¥ P<0.05), Ui B Sal B 45 25 e B o 46 45 DM K [
B 6 s P AR YT, A0 T DMK LAY 23 A 2 2 g
FERERG, DM 4K R H ARG BR A R
/B CON 4,1 Sal B 20285 HARZ FRAGIKEd: DM
2B B3N (35 P<0.05), 5L Sal B 25 25 RERH B 12
= DM K ERAiciZ6e

% 2 Sal B X} DM kR Morris 7K 5 illif

HEBEE A HA K ZF &R BRI R (x = 5)

A () BEERERIE () ZEHRUE(R)
CON 41 10 23.48+2.78 6.66+0.89
DM 41 10 4923 +4.152 2.15+0.42°
Sal B 41 10 33.63+3.21% 4.55+0.77%
F1{H 620.403 62.794
P <0.001 <0.001

7E 5 CON 4iHAs, *P<0.05 ; 5 DM 41 ks, PP<0.05

2.3 Sal B X KRG S 21 g fh o] ¥APE B 1 SYN
F1 PSD-95 FiAAI5ZI ([&] 1,58 3) : Western blotting
K 2% 3 7R, 5 CON 4 A b, DM 41K fRUifgE 4
LU filn] YA SCEE F SYN Al PSD-95 A 7K F-
A 5 B AIG (241 P<<0.05) 5 Sal B AbFEJ5, DM K Bl
T ShZH AU 5 il iT PR AR G SYN il PSD-95 %
IR L () P<0.05),

EiEn CON#H DM Sal B4

SYN

psp-s - -

B —actin

TE : SYN W%efih 2, PSD-95 Mol 8 & 11 95,
B -actin B - WLEhE A
1 Western blotting /il &40 K R AL H
ZERUTT¥AYEZR T SYN il PSD-95 (1384

%3 SalB3f DM ARiEDRMABEEEH

SYN #1 PSD-95 FRiERIZM (x +5)

1 BHILY/EAS SYN &H PSD-95 % 1
(R) (SYN/B -actin) (PSD-95/ B -actin)
CON 41 10 0.75+0.07 0.68+0.09
DM 4 10 0.24+0.05° 0.15+0.02°
Sal B 41 10 0.61+0.09 " 0.52+0.08 *"
F A 194.610 201.784
P Al <0.001 <0.001

E - 5 CON ZH A, *P<0.05 ; 5 DM 20z, PP<0.05

I i B

2 AUBEPR I (diabetes mellitus type 2,T2DM )
WL A ARG PR 22—, 20 R A % 4 K T b
ntte s Ak, ) 2030 4F, 425K 20 ~ 79 SAER B
DM 35 AN 9.9% , 1 H-54E DM & M b, DM
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KRR 5 8 Ji VB T 24 e g, 2 K
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IRTRR VA R T

T EL R A 2 R 87 BT L T 11
TR P2 R G AR 25T R B
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JCH G E, SR S W] 306 Dl 28 TCAE T A
WAL e Ml AR 2 T R AR AL AL T AR B
BRI 4, i e 2otz AL (5 B . DM B
B BRAG I 25 SR 7, I gH 2 B ki MER A T ek AR,
(] I 2% B 22 BB B AE 422 %) T2DM R B
HRIEE R WLEE & P, DB/DB /) BRUA S 1A 240 it 6 445 AR
i, S S 2 ARSI S5 R R, DM K UG D
rh 2 fb ] SEPE A SEHE 11 SYN FI PSD-95 2634 B ik
fi, Sal B T 15 HFRk KT, &1 DM 30k
R T EAZ RS W Th Rl 2T il ST, SR T 5 Ak
AT IRV G HE (IR, 2 T AN 2T ) 2 fk 8
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