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Study on the mechanism of Jianpi Tianjing recipe improving learning and memory ability of vascular dementia
rats WANG Zhiwei, HE Yingchun,ZHU Qing.Department of Neurology, Hangzhou Hospital of Traditional Chinese Medi—
cine, Hangzhou 310007, China.

[Abstract] Objective To study the effects of the Jianpi Tianjing recipe on the learning and memory ability in vascular
dementia rats and its mechanism. Methods Rats were divided into sham group, model group, positive drug control
group , high—dose Chinese medicine group, medium—dose Chinese medicine group, and low—dose Chinese medicine group.
The two-sided cervical aortic ligation method was used to make an vascular dementia model on SD rats.The water maze
test was performed, and the changes of glutathione peroxidase (GSH-PX), cholinesterase (CHE) content, and pathologi—
cal biopsy of brain tissue were observed. Results Compared with the sham group, the escape latency and exploration
distance of the model group were prolonged, the time of crossing the effective area was shortened and the number of
crossings was reduced (1=9.01,4.02,-5.20,-5.98, P<<0.05).Compared with the model group,the escape latency and expl-
oration distance of the rats in the high-dose Chinese medicine group and the medium-dose Chinese medicine group were
significantly shortened, the time of crossing the effective area was prolonged and the number of crossings was increased (1
=4.75,3.01, 3.89,2.33,2.37,3.63,2.25,3.72, P<0.05).There were statistically significant differences in the exploratory
distance , time of crossing the effective area, and the number of crossings among different doses of Jianpi Tianjing recipe

(F=5.18, 5.24, 6.68, 7.05, P<0.05).There were

DOI:10.13558/j.cnki.issn1672-3686.2021.004.003 obvious pathological changes in the hippocampus
FEGIH LA 2R 0T H (2018ZA087) and frontal lobe of rats in the model group.Compared
YE A3 : 310007 &ﬁ/lﬁdll BOH T v = e 1 22 R with the sham group, the GSH-PX content in the
TG, BAIRE (A AT model group decreased, while the CHE content
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increased (1=-2.91, 7.61, P<<0.05).Compared with the model group, the GSH-PX content in the positive drug control

group and the traditional Chinese medicine dose group was significantly increased (1=4.89,3.94, P<<0.05) , while the
CHE content was significantly reduced (1=4.56,4.71, P<<0.05).There were statistical differences in GSH-PX and CHE
content among the different dose of Jianpi Tianjing recipe (F=8.28,5.16, P<<0.05). Conclusion Jianpi Tianjing recipe

can significantly improve the learning and memory ability of vascular dementia rats.Its mechanism maybe increasing the

content of GSH-Px in the hippocampus, reducing the content of CHE in the hippocampus, and reducing the damage of

nerve cells.
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1% P 55 S (vascular dementia, VD) 248 K Gt
I/ 0P A 2 v A G S T2 AN AT A A A XA
TR Y ) G I 6 0 S B A R T R R A 255
#HE 2018 47, BV Rl A 32 VD B2 I N UfE
5 00075 7247, Tt 2 2050 4R 5408 vl 34 0 2= w5
i VD REFHRIEAE T m R, BT 2 b
Z Tt Bk T A I R S 0 S A R R
R KR AL AR e A B, AT RE S AR AT T
PN SN NG R 48 2K AL e ay kA AR R M A K
RiFER P ZTCHA G, THEEIR ST LA AE SR
TBIT o T, 1 i = R RS W, I Ak v 24 52 5
Filid Zikie 2 ZRER . ZRENLGEEIRIT
i3, W TR RGO A O T A e i
P AT BRI T AR R 23077, A R S
B E AR S O B AR A B 2 S
X SRR 1Y B AT B AR S gt 2B AR T HAE
B, AR OB R A R ORS 75 A B4 VD R B, WA
HORE R BT S A0 A A 1, A D H IR S A T (glu-
tathione peroxidase, GSH-PX) | JIH ik T8 Fi (cholines-
terase , CHE) 7 1 S 27 > 121268 1 A5
1 MRERE
1.1 SE5s) L Sprague—Dawley(SD)AFR 85 H,
TPk, B 8 ~ 12 J IR 220 ~ 280 g, W [ |- i
SEse LI A R TAEA F] . SD K EIAFEbR R
B2 HEAT 3 R AR AR, SR i BE 4R I E 20 °C ~ 24 °C,
MEIE 65% ~ 80% . AU TR THITLH B 245 R 3h )
ST
1.2 FEGKF RALES  GSH-PX i) & . CHE it 71
M I R 34 e R AR ) AR
A7 . Morris 7K 2K B I H BRI T B IR 2 A= A Bt
FATIRA T, MP6001 /NS WA T il B R GE ik P4
PEZF PanlaD 427, Smart-MASS VARIOSKAN FLASH
2 DI REME AR AN i 38 B R R B 2w A2 7
Nikon eclipse 80i {45 1 Nikon 2 F] 4= 7, Imaging

apoptosis;  mechanism

Systems [ Carl Zeiss 2 74 7=, DRP-9052 7l B, #4fH
A AR S PR R A

1.3 ik

1.3.1 5425 K47 SD REBENL A - T
AR MR BREZG X MR P2y gy
gl 2 P 2GR A, A 10 R R, IR
R KA BE S, (HARLEFL . BT AR R iR
HK LT 0.9% FALENTEFR 1 ml/100 ¢, #E &
KA 2y R AL T 16 o/ml 1Y {8 LIORS Jr
28.8 g-kg - d R FIELHLE T 8 o/ml AL IR Jr
14.4 kg d” MR R T 4 o/ml (1 fE AR IEORS Jr
72 g-kg'-d, ZHBREE A2 @ IRIEOR
FARE T HR AR5 ¢ HEi#E6 g NS 10 g K
JBE 10 g AMEIR 12 g0 PHE 245 X5 IR 40 45 T b
Z RS AL T D) 2500 A7 BRA B AR 7
0.45 mg-kg'-d™", ELEHEH 28 d.

1.3.2 VD BIAUEENT SR FRUIM 35058 30 ik ik L 45 FL
PEHIVE VDR 420 SD R BUR AT 12 h 28 £, R iy
4 hZEK, TR /N 10, LA 3 ml/kg KA
SR L P Y SRR, [0 K B A EMOE L 5 2 I 75
S, VT30 I HP 328 J2 43 B U 21 e 5 ik, I AU
AR AEFL . DA EE 2 R SR I A 2, B kR
AN, R ERSE. RG3 dATHER
2 Ulkg WUAE S TR RS o HBUAAE R B 75 4k
T

1.3.3 Morris /KR E L 25255528 KH#EH 1 h
J& A BRI 8 AR, #7152 4 d /KA E
RIS, B HO LA TP R B, AR B
MAHINT IV IV A4S BRIE H 7 B K K BR v
[ W BE A TK P, 30 5% 120 s P REVE IR 300 39 R B
B o BB SRR, BEALIERE 145 BRI IE 47
BB R ARIRE D 8 AK b e SR L 120 s 1N
5 3o J - 65 0 SR R S B bR 5 R i Uk
A TH]



EREZIRRSHT 202144 H 5§ 19555 44 Clinical Education of General Practice  Apr.2021, Vol.19, No.4 <295 -

134 UYL KR FIKE SN,
MRl 4 HOR B, i S H R )5, LA 4%
Z R W 5E 48 h, A ML, TRV A, U1 7 )=
JFES5 wme B3 5KYI A AT IR ARG - ge 0, B
JeBE N MR SR AL o

1.3.5 i SH SN 7 iy R S I E R
AR 6 R IR FRAITHED F1 AR S, BUW , s A Fitve ) 2R
0.9% FACEATE S WP G, WK )e o B i o
ML IFPRE . SHRAR K, HB AR B L 10%

B 2573 .3 500 r/min 250 10 min, B F 3R,
=20 CIRAEFSH o >R FH BRI e e W B2 Ao U v 5 20
513 h GSH-PX .CHE & &

1.4 Giitseorik R SPSS 25.0 A #1748+ 7
Mo THE ORI A B AR E 2 (xts ) F0R , 4110 HLER
KR Z I 200 i K56 . 3 P<0.05 5

e =
2 &R

2.1 AAERFUKEELERARIAE 1

R BHREUKREE LIEE R L

H5) n HeskETE R/ BRI B fem SRR R DX A [ /s BB IR
TR 8 24.90 + 15.41 299.56 + 275.86 2.90 +0.59 440 +1.17
BRIZH 8 101.18 + 18.33 1275.45 + 628.99* 0.78 + 0.99* 1.09 + 1.04*
iERepZapaniiskat] 8 70.33 + 36.30 814.15 £ 557.94 225+1.45 2.58 £1.56

Hh 2l AR B A 8 37.08 +33.51% 339.62 = 258.74* 3.02 = 1.44% 4.00 = 1.95%*
s EAH 8 62.00 + 31.91%* 687.16 + 341.29% 2.08 + 1.68* 3.00 +2.26%°

SRET ivnhreti| 8 83.08 + 39.04 836.13 = 500.72 130 £2.13 1.38 +1.53
o SR R, P<0.05; " ST ARA A, P<0.05; 4 : 5 BTG5 F4L 4, P<<0.05,

M 1A UL, AR EE AT S g rh, SR B, B2 B /D 5 bl 28 S A A% TR %, 1 31

ZHAH HE BT A (1 b R VR AR M R R BE B A (1 4)
#=9.01.4.02,P ¥ <0.05), SHAIHMIL, H2h
1o AR AR AL 2 v R R Rk R AR ) IR R
A 25 24 0 W 46 % (e 43 591 =4.75 .3.01;3.89 .2.33, P
#1<0.05),

KRB S MR R LI, SRTF AR L, 5
LK NGRS e s R T S 3 8 A
M=-5.20.-5.98, P <0.05) , SHIHIZH LL#L, Thzl
e A 2 v 24 e A R A R AKX R B
FEF 2R B B £ (1 43591 =2.37 .3.63; 2.25 .
3.72,P¥)<0.05)., S5PHEZGFIRA] oA, v 2 s
T2 2 TR 2R AR A X R O T
AU B 5 91=2.27 .2.48, P14 <0.05) .

AN [ 500 S A A SRORS T 5 Ak kv AR R R I
B SO X I ] SRR LR, 25 S A gt
2 X (F 53 9=5.18.5.24 .6.68.7.05, P $] <0.05) .
TR A R G v, 0 RO R R 2R R, o
AR XIS, SRR 2
2.2 A LU AR UL A 1

H AT O R TR 2 K R R 42T
HEB LI, M T = 5, MR . RN A K B
DTS R B2 N TR i 7 N A1 I A N 3
JCAMMIAZ TR AN A% [ 4, i 240 fg . SR A

A E R TR S B N B X L 2 ve O A S e
B 145 5 v 2 v v A e L s A A e e 4
PRURZ TR , A LA S 1 46
2.3 {ENGIORE 5 X% VD K B H 41 21 GSH-PX Al
CHE 52 WL5% 2
R2 MR VD K B D414
GSH-PX 1 CHE [ 541/ p/mg * prot

45 n GSH-PX CHE

R TFARA 6 49234 +111.26 7.13 £1.02
R 6 352.11+ 38.77"  10.81 +0.60"
PHPEZGXTRA 6 464.71 = 40.82% 878 £0.91%*
hEERIEA 6 391.37+ 71.89 7.33 £ 0.83%
hEdREA 6 469.65+ 61.99%  7.35%1.31%

PRI 6
ok RO LU, P<0.05;": SIRTF AR LI, P<0.05.
F2 2 il WL, 5B FARA i, BRIZH GSH-PX
i T (1=-2.91, P<0.05) ,CHE & F & G
=7.61,P<0.05) ; SR Fo A, BHPEZ5 %) R4 p
25 R 2 GSH-PX & TR IH 75 (0 43911=4.89
3.94,P 3 <0.05) , {H 2 {150 & 20 A rh 24 v 0] i
20 GSH-PX 5 1 5 A5 0 4] HE A5 2 A AS B 2 (2 4353
=1.06.1.18, P ¥ >0.05) . SHIAIL H#, FHEZ

393.60 + 87.05 8.40 £ 1.10*




©206 - SREZIEKRSHT 202144 7 F 1955 4 Clinical Education of General Practice  Apr.2021, Vol.19, No.4

XTHEZH 25 (R a2 P R A L R B 4 CHE
B YA R (¢ 53 9)=4.56 .4.71 ,5.88 .8.32, P %)
<0.05) . fg N IORE A [F] ) it 41 22 ) GSH-PX .
CHE & i, 2 %A gi it 27 2 L (F 43511 =8.28
5.16,P3#]1<0.05)
3 iTtig

VD 2 i LS I B A D RE R A, e 28
M FRBIE 2% Sic1CRe i T R, RAZK 2K 5 52
55 AT DAGEA T R BRA 8 DA JHIASE A6 174 36 F sk 28 A
IETT ATATHE A PPAGE T, Rk skt Ao (1] 48 2% I 0
B, R F AR S BRI S Al K, 4278 K Bl
2IIEAZRE SRR . AU S8 Kk B SRR 25 R
fa NG IFORS 7 R s/ A B b ks AR U I 2 B 5, 1
TZEER YR B AR S BRI SB[, 2 B iR 0 7
A BH R M VD R R4 2 A2 RE

A HGE R, VD K EI D X 2ot K E T,
Sk VD A 0 BRI RS, AR 5 8 gk Ak A s
BBk FLEE R VD K SR Y, 7 5256 oo
L3 VD AR A FUE 5 XA 2200 B K B AR T B
T, ARG /0N o 20 e £ S TR AT 2 i A [
45, AT ULR AR Y GIESE VD K TR T ph 22 e
T ML KEMT, 1 VD K4k E
(A BRI A, A 2 R T2 BRI, VD Y A A T
Bl AR L 3 i - RIS e B, AN (R A 2y
SRR AL A, T X R 8 T AR PEBE T B R
B, AT DR R SEORS D7 A e S A g T T
YEM .

ML N 48 i SEREa 22 , ml (AL A4 B 41
e A, X R TR VD EERRZ —. 1§
Brid 20 H i3k, ] 2ESE VD SRS Y, GSH-PX
LA R AEAE RS A ER T R L, AT O 40 R 2
¥ K Dyt 5e 4, 21 40 & fm s AR AR F I LR
R A LR SR AR bR . ASHIF oY 3R I f
JILEDRS 7 R B E GSH-PX AU & i, B[R
fa JEDRS 7 4 7 GSH-PX F 23R A T IX 51, v ) o
2 TH 5 GSH-PX P35S S5l 1 i 751 et 21 R A1) o
HERCRA B2l . s (R I B %
IR BT EARBE T, AR VD 5 4k & i 2201
P13, v e g EORS 77 i VD 22 2RI ey
MLl 22— 25 5 80% GSH-PX JH & iR A
[ AR T A R A 56 Bl 7 135, GSH-PX
T v W K, R0 S 800 A v R R A B S
S7SU N N i i Rl = N S R S =

GSH-PX {5,

FICI IR M A RFEREZNRESH5H
ARG Bl o AR IER e R R i o B R
Hz—., & Mﬂﬁf}ﬁ(acetylcholine , ACh) A HP A HE ik
FE T I 1) T A 0 I, VA R A R SR ¢4 s b
B, il N ACh ZKSF R I, 22 ) ie e itz
R T ACKh MR ANTRRE , 25 50 KAt ROYE v B
I G A TG 50 B S ACh ()7 IEY
1Ml CHE 7ENRRAE #2270 N & 5 , B U ACh 1Y
o fpe 1, R0 17 000 S i 2 28 v CHE 5 , BIRT H0 18 ik
W ACh S iyAE L, MR CHE & 5 Al iR 2
7 A28 TO A L Z AR B ZE AR ST A I e K R
M 40 CHE & i, 25 R AR AL K U S i
CHE 7 & 5 FAR T AR AL, 37 I i i B 77 JE el e
PR ITTIAR , 2 HE CHE B, A 41 20 n] %5 % CHE
FrE I, FEAIK ACh K-, 2421812 IRE TR FH
PR 245 20 K Ak G SFORS 7 25 700 i 28 20T LB J eI
VD KELN CHE 1% 14 , Mo MBS RE R GE 0 DIRE , 419
Jii P Ach A= BRAR T, ITE 29697 VD I EH 9. X
FRBEAS CHE G A S A A G R, il 5 =)
TR BRI KRR, 3R R S 2 W
RORIET- 6 101, Ak 238 25 50) & 01 T W I i el
RH XA g R VD R LAY 2012 T
RERY 7 — L

ZE L PTIR  fdRGEORS 5 e mT 2> VD K ERUK ok
B ST TPk VR I BRI S B0 AR 2 BRI
Sl TE] ZEERRER , S a G EORS 5 nT 2l VD KRR
()2 2] A RS, VR FHBILI A < B VD K B 4
21 GSH-PX F& & 5 I/ VD K BRI S 41 21 Y CHE
B, T/ S 4 R 2 oe A A 545

Sk

1 Gannono J, Robison LS, Custozzo AJ,et al.Sex differenc-
es in risk factors for vascular contributions to cognitive
impairment & dementia[J].Neurochem Int, 2019, 127(1) :
38-55.

2 ladecola C,Duering M, Hachinski V,et al.Vascular cogni-
tive impairment and dementia[]]. ] Am Coll Cardiol,
2019,73(25):3326-3344.

3 Calabrese V, Glordano J, Slgnorile A, et al.Major patho-
genic mechanisms in vascular dementia:roles of cellular

stress response and hormesis in neuroprotection[J].J] Neu-

rosci Res,2016,94(12):1588-1603.
(FH45300T7)



+300 - SREZIEKRSHT 202144 7 F 1955 4 Clinical Education of General Practice  Apr.2021, Vol.19, No.4

cidence of aneurysmal subarachnoid hemorrhage accord-
ing to region, time period, blood pressure, and smoking
prevalence in the population: A systematic review and
meta—analysis[J].JAMA Neurol,2019,76(5) :588-597.
Fung C,Inglin F,Murek M,et al.Reconsidering the logic
of world federation of neurosurgical societies grading in
patients with severe subarachnoid hemorrhage[J].] Neuro-
surg,2016,124(2) :299-304.

Zhang DD,Yan HY,Wei YX, et al.C-reactive protein/al-
bumin ratio correlates with disease severity and predicts
outcome in patients with aneurysmal subarachnoid hem-
orrhage[J].Neurotherapeutics, 2019, 16(2): 480-490.

Drake CG,Hunt WE,Sano K,et al.Report of world feder-
ation of neurological surgeons committee on a universal
subarachnoid hemorrhage grading scale[J]. ] Ero Surg,
1988,68(6): 985-986.

Aggarwal A, Dhandapani S, Praneeth K,et al.Comparative
evaluation of H&H and WFNS grading scales with modi-

fied H&H (sans systemic disease) : A study on 1000
patients with subarachnoid hemorrhage[J]. Neurosurg Rev,
2018,41(1):241-247.
Lasek-Bal A, Jedrzejowska—Szypulka H, Student S.The
importance of selected markers of inflammation and
blood=brain barrier damage for short—term ischemic
stroke prognosis[J].J Physiol Pharmacol,2019,70(2):209—
217.
FRZEVFOL, AT RKHE . IR R B T i i I
AR S H U BB I SN S 2y, 2020, 44(8) : 1192-
1194.
Yang BH,He Q,Ding CY,et al.High—sensitivity C-reac-
tive protein as a predictive factor of acute kidney inju-
ry following aneurysmal subarachnoid hemorrhage: A
prospective  observational  study[J]. Acta  Neurochir
(Wien),2019,161(9):1783-1791.

(ki HI - 2020-07-17)

€ S'e L2 )

(F3E5E 296 11)

10

Adel Ghorani-Azam,Samaneh Sepahi, Elham Khodaverdi,
Seyed Ahmad Mohajeri. Herbal medicine as a promising
therapeutic approach for the management of vascular de-
mentia: A systematic literature review[J]. PTR, 2018, 32
(9):1720-1728.

IR, (), 25t 55 e A EURS 7 1R 7 B R A B 7
21 RO TP R, 2005,37(12) 4243,

Hartman RE, Lee JM, Zipfel GJ, et al. Characterizing
learning  deficits and hippocampalneuron loss following
transient—global cerebral ischemia in rats [J].Brain Res,
2005,1043(1-2): 48-56.

2R, BN, SRR A5 A 2K S X U R AR
2RI D REMA B9 LE AL (D). P AT W BE AR B e A A
2004,13(3): 252-253.

Zhao T,Fu Y,Sun H,et al.Ligustrazine suppresses neu-
ron apoptosis via the Bax/Bcl-2 and caspase-3 pathway
in PCI2 cells and in rats with vascular dementia[]].
IUBMB Life,2018,70(1): 60-70.

TR AL, 25 BT AR A MR R AR R R BRIV b
ZEIT YR TN PO B SRR SEL)). Th E AR AR
2008(18):1788-1790.

Qi YY, Feng XF,Qiu L,et al.3-n-butylphthalide inhib-

its the apoptosis of nerve cells in rats with cerebral

11

12

13

14

15

16

small vessel disease via the PI3K/Akt pathway[]]. Eur
Rev Med Pharmacol Sci,2019,23(10):4474-4480.
WGE , FCUE X Ibe, A L RINEIS I X IS R R R B
TR AR T M2 ERK2, CREB 23K A2 [J]. H [ 5236
T2, 2018,24(12) : 129-135.
XA, A7, AR50, 45 . AR AR IO ) il 5 R R 2
T2 EE ) M it NT-3, BDNF 25 [ 3635109 52 m[)]. v
SEETI R AR, 2017,23(17)  154-158.
TR PN =, FIVEAT, 55 BT 2R R O R AR AL /N B
HZLSOD G PR sZ )] E 2 AE 2= 2%k, 2007,27(8) -
734-735.
T W EE M, L A R R R BRI B A
AR REh 4T RIWWFIE )] PR AR R 2 24,
1997,16(6): 327-330.
ok, R, G 55 JoAR SRR K R 2 e Bk
i K ot B0 F3 £F 4k 1) 52w [J]. Hh AR sk 2R Ak, 2000, 33
(3): 153-155.
BRI, AR E AR, A A5 SR X I A R R AR R
SR ZH 2 2, TR A R 7 0 52 T [T, B 32 [ s 1 24, 2008,
19(10): 2468-2469.

(YR HE  2020-12-25)

(RSt 22460%)



