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Abstract: Objective To compare the effect and mechanism of Compound Danshen Tablets and its disassembled prescription on
learning and memory ability of rats with vascular dementia (VD). Methods Rats with normal learning and memory ability were
screened through the shuttle box, and then divided into seven groups: sham group, model group, contrast group
(dihydroergotaminemesylate 0.65 g/kg), Danshen group (ethanol extract of Salvia miltiorrhiza 0.3 g/kg), Senqi group (Panax
notoginseng powder 0.3 g/kg), Compound Danshen Tablets group (low dose 0.3 g/kg, high dose 0.6 g/kg), ig administration, once
daily one time, after 7 d of continuous administration, the VD rat model was established by bilateral common carotid artery ligation
and reperfusion. After 7 d of continuous administration, the shuttle box test and neurological deficit score were performed; TTC
staining and Nissl staining were used to detect the area of cerebral ischemia and the pathological changes of rat in the cerebral cortex
respectively. The changes of SOD, MDA, Ach, 5-HT in the brain and VEGF, ET, eNOS, IL-6 in the serum were detected by kit.
Results Compared with the model group, the Compound Danshen Tablets group increased the number of conditional stimulation
avoidance in VD rats, reduced the neurological function score and cerebral ischemia area, and reduced the MDA in rat brain tissue
and ET, eNOS, IL-6 in rat serum, and increased Ach, 5-HT, SOD in the brain and VEGF in the serum. S. miltiorrhiza extract had
better performance in reducing MDA in rat brain tissue and ET, eNOS, IL-6 in rat serum, SOD in the brain than in P. notoginseng; P.
notoginseng was more advantageous in improving the content of Ach and 5-HT in rat brain tissue. The high-dose group of
Compound Danshen Tablets had significant differences in SOD, MDA, ACH, 5-HT, and VEGF compared with Danshen group or
Senqi group (P < 0.05, P < 0.01). Conclusion Compound Danshen Tablets can improve the cognitive learning and memory ability
of VD rats. The mechanism maybe enhance the secretion of Ach by the central cholinergic nervous system, improve the content of
the monoamine neurotransmitters 5-HT in the hippocampus and hypothalamus, reduce the lipid peroxidation damage of the brain
tissue, inhibit the inflammatory injury reaction and promote angiogenesis. In the compound, S. miltiorrhiza extract as the role of “Jun
medicine”, plays a major role, while P. notoginseng assists “Jun medicine” in treating VD.

Key words: Compound Danshen Tablets; vascular dementia; learning and memory ability; neurotransmitter; oxidative stress; VEGF

AR B BN 2 WAL A2 e, i 1
EW IR FBAE BT, R EOR 2 ok,
R IZUT E I E T . BN E WL IR RIE Fh 2
AFE: FIRRIEGEERIHE (Alzheimer’s disease, AD)
A B R (vascular dementia, VD). AD &—
b B B R R AT i R I M 8 R iR AT MR
PUASN D RESR AN AZ OER,  DICIZREARS . AT D
RE PR NG S A% AT A U 55 R BN R (P 3R AF PR 3
REPRHELRAIE. VD EEE BB M Bl e e
P 51 L A 2R ) R R R RS o D) B R, 7=
ARIEPE AN D RE P B IR LR G 1E, R A
1271+ W F1. NN T RE A IRGE DL 1%
T AR . ARG T ARG A9 77 AR A
SEARVA T AD I ROTVE, 1 VD s2ie 4 R ikiE—
A AR R, HR G T A rr . Rk,
WEFA RBTT VD M2 A BN E 2

ARG BT LR, hIEZAGYT VD B —E
7. EHiP SR RAPE. = K 3 k|
I ], BT A . BRI
15 IR B FIRI7 el O« OB 25 SEIGHTE 7T i
INE PSS ik BAWATHLRRE FARE . P
Ayl 2D I 22 fift 1 A0 A7 Ji R S B B0 b 48 ik ) e 3R
Bl JEBRIMEHAN, RHPUIAR TR B S e, b

o549 R0 7K B s (i 32 M 2EL 2R 45 4 25 B A S
Hrr, FEZurgeb RS, BAPURE. ik,
Pt prEf. PRI, e R A R A 4
S 3 AR R A A SR SR A A ST =B B
bR EY (PNS), HAF IR, . bt
2o VRIAE . ORI AN L2, 8 i A e L/ P
T E R, UKF 2 2Rk T 20 i — i fE
BILARAELEM 8, vE i bE R, i
G S i, AV 3t At 24 43 ki i o e 101

KRR MEL TS R P15 SR
A=445% VD KEIAEN S >Jid 288 71 I 5IX
A G N ST TN =R AR S ANE 2 AL viE L
I AR BREE AR OCTR BRI REM, BRI H 2 VD KR
A AT ReAE L Z s B2
16 VD RIS K .
1w
1.1 AR5

Bz R iR, iS5 D17A008, )7
Hz AN EH R A HRATD; FH2 O (&
FISH 11a 294.0~433.3 pg/g. FHHER B 6.884 4~
8.829 3 mg/g, fit'5 20180408, J Az LA EE
WA R A FRAD; =B GitS 20180408,
J7IN A 2 (A e B TR 254 PR A FI e At s FRREER XL



2886

¢ £ % Chinese Traditional and Herbal Drugs 3% 50 & 28 12 #§ 20194 6 A

SEMBEA (S 6L872T, RIEHERIZ5E R 2
HDs ST (S 18040312, HEIE XS24
W AERAFD:; FHAHTERHS (IS
20171016, HHREH AP SNV AR AR D ;s KE
5-¥2 (0l (5-HT, #it5 2018-11). KA 8 (MDA,
L5 2018-11). KEHEAMEAE (SOD, 5
2018-11) KRR IME N EAEKREF (VEGF, fit's
2018-11) KRE WA A (eNOS, #t'5
2018-11). KRWEER (ET, #t5 2018-11). K&
HaIEN %6 (IL-6, fit5 2018-11). KR LBEAH
Bl (Ach, #it'5 2018-11) ELISA R & T 1L
A G S A BR A 7
1.2 {4EF

JLBehv-STR-4 KB ZF A 4 IE K R 772 Sk
WA AT 2 g (Rl ERARHEA IR A FD;
TD10001 FLF R CREER BT AR A A]D;
HHW21.800AI1 HL#AEEAKF (RERIEHMUISH
BRAFD; BRubide [T am (ERED AR
ANE TR 1 ASP200S 4= E 5 fii K AL
RM2235 £V F L. HI1220 ¥/ 4+ G1150H i
P 245, DM3000 4 (Leica A F]).
1.3

SPF g FrEtE SD Ki, #AFiE (170£10)
g, HALR R ARG A RA R 4L, 505
FWEPAYFANIE S SCXK (51) 2014-0004. Zh41H
FHREEN (2542) C, B (50£10) %, HARE
WA, EINB RS MR FE 7 d JE PR SE
5%, MR A i e Aok
2
2.1 B, BHRERE

2R R R FE T 2= SR IR S T IE R E
YO (R T 34 ] <25 s) SD KRR 70 K,
BENL N 74 (n=10), BIMERT-RLL. BARLL, [
P2 (SR XA ZEZ M A 0.65 gkg). FI&
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Table 1 Comparison on scores of neurological impairment, cognitive learning ability, and cerebral ischemic area of rats in

each group (X *s, n=10)

151 F &/ (gkg™) AR ERR SV S AR g IR AE TR %
EEN — 0.30+0.48 9.30+5.56 0.00%0.00
Y — 7.70+1.49% 2.50+1.96* 25.40+6.52%
BHPEZ 0.65 5.50+1.72" 5.80+2.97" 18.52+3.13"
VAR 0.3 6.20+1.55" 4.70+2.21" 19.48+4.52"
=t 0.3 6.30+1.34" 3.80+2.74 20.36+3.09"
B shR 0.3 5.80+1.69" 5.10+3.03" 18.08 +4.69*

0.6 5304+1.57" 7.10+4.20™ 17.79+4.24*
HBFARALE: #P<0.01; SHEAHANK: "P<0.05 "P<0.01

#P<0.01 vs Sham group; "P < 0.05 *"P <0.01 vs model group
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Fig. 1 Nissl staining results of brain tissue of each group ( x 400)
+£2 BEARKEL SOD. MDA. Ach. 5-HT K¥E (X +5, n=10)
Table 2 Levels of SOD, MDA, Ach, and 5-HT in brain tissue of rats in each group (X *s, n =10)

45 HlE/(gkg™) SOD/(U'mL ™) MDA/(nmol-mL™") Ach/(pmol-L™") 5-HT/(ng'L™")
BRFEAR — 97.33+14.70 6.851+1.07 395.06+67.86 536.83+33.37
et — 72.02411.50% 10.33+1.38% 278.43 1 55.44% 351.10450.94%
A P 2 0.65 95.06+14.61* 8.67+1.46 386.19+55.24™ 431.47+47.55™
e 0.3 84.93412.03* 8.7611.44* 330.88+48.35" 410.16 £56.63
=+ 0.3 84.87+13.11° 9.374+1.20 344.41+52.75* 425.63+60.10*
SRt s R 0.3 85.78 +13.84" 8.50+1.17" 352.69+51.76" 454.85+43.34"

0.6 97.14+13.00*°* 7.66+1.38" 390.38 46274 468.611+53.45**4

HE\EFARMALK: #P<0.01; SHERALE: *P<0.05

“P<0.01; 5=k “P<0.05

44p<0.01; 5FFSHEE: “P<0.05, TR

#P<0.01 vs Sham group; "P < 0.05 P <0.01 vs model group; 4P <0.05 24P <0.01 vs Sanqi group; 4P < 0.05 vs Danshen group, same as below

WiE (P<0.00). 877 &IwIiEHBEILEL,
TN hafEA>E IS A aEd> =
B> FIBH. FHRNE 2.
3.6 KRILEAZIEFMNELER

SFARA L, BN VEGF /KFHH &
FE (P<0.01). SHEAALLE, M2 EHF
A M7E VEGF /K FEEFE (P<0.05), FF&4.
BH P2 SR R EE (P<0.01), FH

P HM =LA RN EEFE (P>0.05), Bk
FHERREILE, B3 A mneEd>g 51t
SR RFI B> T34 > =14, 4R NE 3.
HEFARL LR, HAAHME ET K FHEF
B (P<0.01). SFEAALE, =-t4l ET KFE
FHRK (P<0.05), AHZH. S5 EFIEA
Kt g ET KPS B2 (P<0.01), FHME
P ERARE (P>0.05); 57 RyriiVEH

#=3 KEXRIMFE VEGF. ET. eNOS. IL-6 )KFE (X £5,n=10)
Table 3 Levels of VEGF, ET, eNOS, and IL-6 in serum of rats in each group (X £s, n =10)

ET/(ng'mL")

eNOS/(pg'mL™)

IL-6/(pg-mL™")

H &/ (gke™) VEGF/(pg:mL™")
BFER — 97.60+10.93
LAY — 145.19+17.88*
BH 24 0.65 155.05+14.03
F+z 0.3 168.10+17.13*
=t 0.3 155.15+16.09
ShrshR 0.3 165.46+14.84"

0.6 177.27+£17.95"4

105.09£14.69
142.34420.79%
128.64+13.31
118.78+12.55™
123.78+13.69"
118.95+12.70"
115.53+16.74™

546.59+51.77
433.45+47.62%
503.03+58.08"
522.99459.59™
521.13+60.94"
497.27+58.47"
531.014+56.94™

104.32+£12.38

140.87+ 14.22#
128.23+14.57

117.39+17.36™
121.82+16.03"
116.69+16.03"
113.60+15.11""
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J& TR 7 i 2R R R, e R DMk
TERR R AU SR AR . WoE /MR AR, e I
FI PR A, B IR IESE TL-6 2 58 i RE,
—H A (NO) MBI s i, BA Ry
I N R E R, A% D S8 A N A R 45
F, ZHETMN R %3 DI RS A
Fio M RZ4IH R NO A RE R T H 4
R OCEEEE eNOS FRITE I« BT & — b P 5 4 Akt A
WA R T, BRI, BREECIRES T RERIEZ R 1)
P, FEUNMH LG B — P nEN, VEGF
& FARR SRR N B e 3 e 1 — R AE KR T
it S AT RO VEGE 2Rk, ik Py Bz 4m it
W, FRERA. K ES Ach K HfE

23> S VD ARG UIA DS, 4 Ach
HA R, Rz EE a7, 5-HT
Je R R I T, BT R
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A 3ok R H B L 5 T R A

KSR B RG TR TSR E VD KR
SOD F+#&, MDA FF#, IL-6. ET F#fik, eNOS.
VEGF Ft#&, Ach. 5-HT 0, RHE KB
16 VD MER Shuafsifts. dis. mEmT. 2
M AR RIS TR N A 5. Bt
Z SRR S SOD. AKX MDA, #25 Ach.
5-HT. VEGF &7 L THITH, SH2HS=+t
M REEES . RATARER, EPEL.
AT IR RIS AR PLRE T, S
BT =1, REFEEM, EEIEAW
ER . =HrEprE. e . Pk e 55
TP, fEELHR Achy S-HT BiCh
TS i T PH S HE U, AE L R R A 2 R R P
1, AHBhAE 259697 Fik.

BEWRREISIBE 18, PR, =+
B RgPO =-LEH RPUVEF LU/ MDA & &,
$Em SOD &, WA, BA BN
PUAMAEH . PSR, P20 a5,
PNSPH, =L =B 2F (PTS) PIZEHynlffi IL-6 /K
PRRAR, IO e R E, BAPRIEM. S
AP, P2 ZRPE G PR 2R ET-1 7K &
NOS FIEMERET Y NO &&, ik NO &k;
PNSPSIGERS I NO. eNOS A= hl, BRI ET-1
KV P32 &R Fi VEGF
IRk, R S, B R I A A B
P30 O FOKREBI, FF&E 1P, =+h8
H R B3IAT LA AchE #51, J/> AchE A pl; —
LA Rg 7T LA R AchE 7/KF, FH& Ach & &P,
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