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Jianpi Yishen Yudai Prescription May Exist the Mechanism of Improving Ability of
Learning and Memory and Oxidative Stress in Rats with Vascular Dementia

XU Wenjuan, GUO Menglan, WANG Guanlu, NIE Linyi, DING Gang,

LI Zhipeng, SUN Lin, ZHANG Junhui, YANG Chendong

Abstract: Objective: To study the mechanism of Jianpi Yishen Yudai prescription on improving ability of learning and

memory and oxidative stress of rats with vascular dementia. Methods: Rat Models of vascular dementia were established by
permanent ligation of bilateral common carotid arteries. Sixty SD rats were randomly divided into the sham operation group,
the model group, the Jianpi Yishen Yudai prescription group of high dose(YD-H group), the Jianpi Yishen Yudai prescription
group of low dose(YD-L group), and the Donepezil group(DON group). Morris water maze method was adopted to test the
ability of learning and memory of rats; the contents of superoxide dismutase (SOD), glutathione peroxidase (GSH-PX) and
malondialdehyde (MDA) in brain were detected. The morphological change of pathological tissues in hippocampus was
observed under microscope. Expression levels of Nuclea factor erythroid—2-related factor2 (Nrf2), NOX1 and Heme
oxygenase—1(HO-1) mRNA in brain tissues were detected. Results: Compared with those in the sham-operated group,
escape latency of rats was obviously extended(P < 0.05), the number of times of crossing the location of platform in 60 s of
rats was decreased (P < 0.05). The contents of SOD, GSH-PX, Nrf2 and HO-1 mRNA in brain tissues were obviously
decreased and the contents of MDA and NOX1 mRNA were obviously increased(P < 0.05). Compared with those in the model
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group, escape latency of rats was obviously shortened, the number of times of crossing the location of platform in 60 s of

rats was increased in the YD-L, YD-H and the DON group(P < 0.01) and the histopathological abnormalities of hippocampal

tissue were significantly improved. The contents of SOD, GSH-PX, Nrf2 and HO-1 mRNA in brain tissues were obviously
increased and the contents of MDA and NOX1 mRNA were obviously decreased in the YD-H, YD-L and the DON group,
differences being significant (P < 0.01). Conclusion: Jianpi Yishen Yudai prescription can obviously improve the ability of

learning and memory of rats with vascular dementia, its mechanism may be related to reducing hippocampal neuronal damage

and oxidative stress to produce neuroprotective effects.

Keywords: Jianpi Yishen Yudai prescription; Vascular dementia(VD); Ability of learning and memory; Oxidative stress;

Animal experiment; Rats

L& PR B R (Vascular dementia, VD)J& 48 /S 1L
PEACHRTH A s BIEZ . AR T AN XA
TR TR 1) A L7 8 T B T EEA R D BE RS 2 B A
SR ENBEA 2 I IN=2 2Ry sk S0P = s L e
VD I ARHEF T, HETE DI VD kA Kk i
I E SR Sy 7RSS R U 2DV [ S Ui oI
AR IR . 5 fil % 2 D RE S S A OGP, o EXS
VD )G HLERBIE ST S8 A e A ke 5 | 2 A1)
B, A F E, M 3¢ F 2 (Nuclear factor
erythroid 2-related factor 2, Nrf2) =53l 1% Al NADPH
S AL BENADPH oxidase) YR JE ve e IR IENS — A% H
PRI AL T(NOX)7E S 1 i ok 1 175 9 SR AR K
RS AR G A M,

ARk, WHEZPHNG VD BUS TR, BA
—E VIR, LA A S AL, dnif
M, WL IS, FFZ . SHESNE. RAH
B, DIRET a8 . ANE B N R
S A ) AR A s BRI, s i 2 ~J e
RE 15, TR AS BF 53 DA XU 350 58 50 ik i 7 45 L
(Bilateral common carotid artery occlusion, 2VO)EU1E P
RARGHE T3 B VD B R F xS 4, a3 P AL 2%
Jhes e Bk, WF9E B AMEN & B AR XS VD idie
7 BESTHGEAE T SR, it — P 5d g P s
2007 VD SRS A
1 MREA%®
1.1 %3sh4s  SPF 2L SD K 60 H, K&
230 ~270 g, WY H BRI DL IS H T AR A,
AMIUES . SYXK (%)20130020; Zh¥) 4 r=#t 5 .
37009200006098 . IXFHIER B BLASR, A EER
HEK, HOGHRS, Rl TN BB e sh Py oo,
SPF 252805

1.2 M EFX A MT-200 Morris 7K 2 B 4 I X 2%

(R #BZ= B3 A FR 23 7); Tecan Infinite F200/M200
I Z e MEFRAY (B -1 Tecan A 1)); AR B OHLEE E
Thermo 72y H]); i K W il B8 (7% [€ Leica 23 7 );
Rotor-Gene Q SZRT ¢ Y62 7 PCR A (FE[E QIAGEN /2
H))o MEAEALYIE AL EESOD) . A b H K (GSH), N
Pt (MDA A W8 71) 465 (R ol R R 8 = RAE IR A
), Trizol I (Gibeo AT, s — BAMIEER
¥ (RT-PCR) izt 7] & Fl RT-PCR 5| % (Thermo Fisher
Scientific A ).
1.3 HAH & R 2V0 BEFOK BV E kB i 45
P, R A PR R K BB, W] A sear RTFAR A
(Sham Z0)10 H; ARJ5 21 KR Morris 7K 2K B 5256 i
T ISP AR R BRI AT AR A K Bk s s 1R
WP BEESH, THAE SR KRR E T & BbRg
REPPEE S SHEM2E S, 2205 > 20% R )
VD KSR,
1.4 #hihpms TR FHEBSIIN 39 HORREEHL
Iy R4 . BERIZ 10 H(Vehicle 4H), ¥4 TEHE
BRI AR AR S R AL 10 H (R AL
YD-H 4), #EH 4 755 AR Tr 9.8 o/ (kg-d);
a9 25 B A R R 4L 10 R4l , YD-L
M)y, HEBH TN ST ERT 49 o/ (kg d); ZRIR
74 9 H(DON 41), ¥ 'H %4 T £ 45 WK 5F (Donepezi)
0.77 mg/(kgd), HELLLAZ 4 B JG T /K R B 27012
TR, ARG A IE S YR U DG Ll 2L k1 7 oA 4
N ioLiTallls

sl A T EUR A SRR B
SR 9e, IRE20g, NS, BH . RLTH 10,
AE, i, K&, R HHEK 6g, A 15,
fatl 18 g, RIEEM 12 ¢, BRKZ 8¢, ZiMmMG T
P2 R e LR R 258, ZRIBK I AR, RO E, &
4CUKFA



HHE 20185 A% S0 BHE5H
- 38 - JOURNAL OF NEW CHINESE MEDICINE May 2018 Vol.50 No.5

1.5 Morris K3 g 55 K H Morris K285 J7 ik
PR ILIZRE ST, FKIBAE I RER, L5
THRBIEFEEER 10 em FH, BAKT 2 em,
KA IR AR e, IF HRRZe AS06, RS
JIOCHRET , SEIR G4 BT 5 9000 K 23 R R R 5000 2
W OO 55 B RRRERIIZG R, &
LRI 5 K, Il KRR R & By e R, 3
UCIAT I R I A E R 2 RS, AT Ge it 0T s
QzS MIRF L BlCr 58 RaRG, T4 6 R
V5o il B B 1 IR0 & ]
(AR, LA 60 s N Y- 5 BT FE AL B s, 1k
ot e HA )0 RE TR R
1.6 AFA R A AA R BARE RN RS
7N S W 7 A )17 0 | VAL R S = M P S Y
KALIE, HUGLHL, o3 B R SR h 2, BREE
W I e BT B RE BT ALK, AR K, B
S, HHE, FE 4CARR 0L 4 000 t/min £5.0
10 min, HCEWE R, i IR G Ul Y A5 D0 5E ik
SOD. GSH-PX. MDA iy,
1.7 RBAZRHEFNE  RINFRAZREE . K.
38 U1 R T HE Jeta, 7E0te i Mg
HR NG REJZ | T S VR BIE S22 4k
1.8 RT-PCR #fma 42 F Nrf2, NOX1 Fo e £r 2
2.8-1 (Heme oxygenase—1, HO-1) mRNA & &3k K
FoBUNHA ERA PR EH A, BARLE T,
JIWA 1 mL Trizol, Fe/0R¥ A, LA RNA, ¥

RNA S 5% 5% e cDNA, B 1 pl £ A 8% B 2k 17
RT-PCR J ¥ o Nif2 L5149 5'~ATATACGCAGGAG
AGGGAAG-3', T iif5| ¥ 5'-TCCCATCCTCATCACG
TAAC-3', F BE K FF 222 bp, NOX1 F 354 5'-
GTGGCTTTGGTTCTCATGGT-3', Fi#5I# 5'-TGAG
GACTCCTGCAACTCCT-3', H Btk JE 224 bp, HO-1
#5149 5'-GGGTCCTCACACTCAGTTTC-3", Riif5]
¥ 5'-CCAGGCATCTCCTTCCATTC-3', J B & 228
bp. GAPDH L5 (%) 5'-TGAACGGGAAGCTCACTGG
-3, F 51 % 5-TCCACCACCCTGTTGCTGTA-3',
A B 270 bpo RT-PCR BB 254 . 95 °C #i AR %
5 min; 95°C, 30 s; 55C, 30 s; 72°C, 1 min
(30 cycle); 72°C, 10 min,

1.9 SitF % i BORE H SPSS19.0 Siit#k
PEEAT G, TR (v £ 5) R, TR R
xRS, RGO 200 Kk,

2 &R

21 B K RAkEH R E LR, LK
1R, SAR BRI S i 22 7P >
0.05); SLEE 2 KREH S K, SFARAHE, &
T R Rk v R A B A G, 2 R R E
(P<0.05), $/RIEBINY). SREAIAH A, M3 K
FFiR, YD-L ZH A1 DON £H 19k ke 8 AR 10 ok 3 4 2 (P <
0.05), YD-H 41 H 56 2 ARk Hokahk v R 0wt AH (g 4
(P<0.01),

F 1 BSHEKXRREEZ AL E LR (v +5) s
4 Al n 1K %2R % 3K % 4R F5K
16 F A 4. (Sham 41) 10 56.00+ 12.56 38.46+11.76 24.56+10.73 18.76 £8.56 14.37 £5.46
A 4 (Vehicle 41) 10 72.00£14.17Y 68.41£15.74% 62.75+11.47% 54.76 £12.76Y 40.60+10.74%
& & 4L (YD—H 41) 10 60.75+10.58 45.75+15.47% 30.74£10.74% 25.46+9.76% 18.74£10.70%
5 & 4 (YD-L 41) 10 64.40+11.48 55.73+18.47% 41.76+12.46% 30.45+8.76% 23.76 £ 7.46%
% 7 9k 3+ 41.(DON 41) 9 61.45+9.47 50.46+14.58% 35.78+16.43% 25.73+£10.76% 18.86+11.76%

5EFRaks, OP<0.05; SEAZmE, @P<0.05, @P<0.01

22 XAKRKAZTRGTICEE Ak WLk 2. FEIKE
ELISE 6 RFATA MR LR, SHFAR4E
B, RERIZE R BRAE B AR S BRAS B BB E 4 L (B 5
JITFE 52 B 455 B8 BsF (R 5 R e () %) (D) S 3 0 A (P <
0.05), SHIRIZ A, YD-H 441 YD-L 2H K B 7E H
PR BRAT R IR A 43 LA Bk (P < 0.01), S51BF
R, BRI K RAE 60 s N ZEF- 4 BT FE o7 &

IR (P < 0.05); SHEEARIZ HLE, YD-H 4.
YD-L 2171 DON 21 KEUAE 60 s PN ZF Y- 5 T e &
FIRESE NP < 0.01)

23 BMAKRAEDLMAL CAl RBAEFE WK1,
RFARAKRIEGED CA1 XL IO IE L5 e,
Heg B s 55, MR, MuAXisur, JeamfeE.
BEARUZH K A 2o IR s 2560 . Bk, B



FHE 2018E5HES0EESH
JOURNAL OF NEW CHINESE MEDICINE May 2018 Vol.50 No.5 <39 .

SAHN, BRI ZM08, MU, o
MRZAAE SN, A rE . ISEARIIR. 5
BERIZH UL, M 4 B R T T IR OLHE YD-H
#), BRI TNGE, RIS CAL X
ZOUHRS I BRI ST, ARSI e, IR
M, MORZIELE, A%

®2 BHXR=ENCIZENLR <)

a4 3l n EFARBEHAEALG) FHATEAHNK)
BFEA4AGhan4) 10 46.20%6.12 6.0042.00
EAAehicle ) 10 21.50+5.49" 1.50+0.50°
BAEAN-HA) 10 40.70+£4.252 5.50+ 1502
WHEAND-LAE) 10 32.5043.262 3.00+ 1.00%
$ERFAONG) 9 38.40+4.36% 5,004 1002

55 Raki, OP<0.05; SR MkE, @P<0.01

BF K20 (Sham) BRI 20 (Vehicle)

24 BEXRAEARENARFEAASTHE TR U
£ 3, HERFARANE, BEARIHKEMKHL H SOD
Fl GSH-PX &%, MDA &#THE, ZRUHES
TH2 B L (P <005, SEEAANE, YD-H 4H |
YD-L 441 DON 2 K FU 24 H SOD Fil GSH-PX 7%
HHR R, MDA SREUEEL, ERWA%IT¥
B (P<0.01),

®3 BARBRWAREUMHREYEELR ()

a n SODWU/mg pro)  GSH-PX(U/mg pro) MDA(nmol/mg pro)
BEAMShan 4) 10 190.85+15.78  23.45+4.55 4.45+0.55

BAA(Vehicle 2) 10 15049+10.470 12564372 6570377
BHEAW-HA) 10 180.63+20.862 455645567 45640562
WHELOD-LA) 10 17296421702 3658246622  4.82+0.62%
SERFAONE) 9 17563130472  20.03+7.93% 50340932

L F Rz, OP<0.05; SaAMAkE, @P<0.01

25 &M KAIEML Nrf2, NOXI #= HO-1 mRNA
o R KR eE R 4, SETFARAE:, A
K EUIRZHZE  Nef2 F1 HO-1 mRNA FIkFE%, NOX1
mRNA FH&, ZRA5THE L (P<0.05), S5HiE
HIHE, YD-H 4. YD-L 2071 DON 4H Kk Uik 26 21
B Nrf2 Fil HO-1 mRNA 358 2 7H5, NOX1 mRNA
B IEL, Z25FHARITFEX(P<0.01),
3 it

BT JCH G VD BRI s, imR
FHECE G259 . I dn e Aagt & is 7] . IEmgAE
o PWIRYT HRBAHXTIRES VD AR, kg gk

B,

24

it
2k
—4

HAFm (YD-H)

i&F 248 (YD-L) % Ak 728 (DON)
1 HE £BRERARIED CA1 RHFEESFIM(x 400)

F4 FBHXREAL Nrf2, NOX1 F1 HO-1 mRNA

MBI T LB (c + )
4 A n Nrf2 HO-1 NOX1
BFA4Sham4) 10 1.01£0.08 0.98+0.05  1.00+0.07
BA A (ehicle 4) 10 0.87£0.14% 0.62+0.08" 1.34£0.20"
BAHEAN-HA) 10 134£0.10% 12940212 0.71£0.28?

MHEAND-LA) 10 1.2340.072 1.1740.14%2 0.96+0.182
LARFAONA) 9 117+0.172 13440222 1.10+0.302
S5mFRmks, OP<0.05; SEAmE, QP<0.01

Hh BT P B AR 40, ARSI L
W . RAE . BRI . AZEZAE,
HERR HREGR , AFmBA A, THE RS <
AR, AREARE, HER=SE, BEINTE, MR,
[l N 9 LR sz SISm0 2 T EoA R AE B R, e
FEUNFEARERBITEIR . NILA RS VORI,
HERAS, PRIBNEEAER, BAEZ E, INBER IR U
&, AR RR, JrEsR R . AU AR E AR
Ui, EEEMRE . NS AR T HATUA
b, POEB MR RN, Puts . SR
fem/NRAE T JactZie sy, el AP R
HAGH, AR EER . BIANE 2
I AT SRR . 6Bk A 2k, Al sl
R E I (DR

INHIBRE RIS VD B 2L, NI BE TR H]
2VO0 Wil g5 T VD R EBERY, Morris KK E
7R VD BORIZE R BT B T B A 25 )27~ 1812
MBS M G AR TR, AR



BHE 201845 AR S0EHE S H

* 40 - JOURNAL OF NEW CHINESE MEDICINE

May 2018 Vol.50 No.5

B VD KRB RERE AT . 1 HL VD KR 520
ZICA1 KBRS, LB 41K Rl 404
MOHES SiAAZE AL . BeRub, BRI, 4 As
PEL SRFERBIE A s B AR T T RS, Bk
TEARFZAA P, RERES CA1 X cHEs
RIS, ML e, IRREW, A%
YL, R, 5 Morris 7K 2K B A TN 25 R AH —
o IO, (EERG RS B AUR T LA M AN
SUFL CAT KM IC R A 0, 16 ol 3 K s
A RERERS, $25 VD “#2]i012hE

AALRLEAR RS AR HE R 5 2 VD R Ak
AR EEAE . HLUANES ROS K- FIFL Al
WIFRE S Z [ E 08, SBUS2E L icteH e
TG I SR FIDIRE S, SRR, SR 0A
RB, AT TP R R U ZHZH R SOD Fil GSH-PX
Fr IR REL, MDA & BB Tt S — 5
Nef2 J& FHe sk T K%, & A A 3 = 22y
To HEABEMT, Nef2 ZEM2E PiE T Kelch FEIRE
ANBEAHRE T -1 (Keap ) E A TIEN, BB
T ARE #6143 AN BT S AR R, 2 %5H HO-1,
NAD (P)H PR it b 8 J5 iy . & e H K —s— B i
0100 T 2 R LA Ry X AL R S A RE T, 7 A e
ZARTER . DF9E R0 Nef2 DIRERE RS 25 | A8 1 ik
SR 5 T 1 S N B A ) TR R M, NOX il —
FloBt & LR FE AL DR IR, NOX ZGAE h X il 48
Z FHEAFERJE NOXT, NOX2 Fil NOX4, NOX H i
() ROS 1] gE— ROS poA= 3, ifiid i ROS ¥
SSHEEAN B, SHEMZICNENR . I8 A DNA
AR, ASBIFGE AR 2 R U ZH 20 h Nef2
A HO-1 mRNA FIKFE(%, NOX1 mRNA FHiE, WE
T N2 {5 5@ PR A NOX1 7E VD K B e i 8 78
PR AN R A EEER.

{9 25 B AR T U KR40 SoD Al
GSH-PX 8B B Tt , MDA &5 4 B A%, [RIAst
F B 41 21 Nif2 F HO-1 mRNA 2235 B0 58 F+ 55
NOX1 mRNA B FEAI%, AN 25 B AR 7 vl RE 2
L O Nef2 {55 38 3R R S AR N IR D6 B
NOX1 ik, 2 pUIASTE L BE T A /> ROS 1Y
FEAE, IR R B S 2 e A AL i, R
AP ER .

(%% 30k]

(1]

2]

(3]

4]

[5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

FIRAL, BEURLL. MU ERUR B ST )R
=2, 2010, 31(14): 1881-1882.

MR, ok, EAEm, . 1980-2011 AEE ALK 55
% KL B MU PRI A T 1) Meta Z0A7()].
A2k, 2013, 8(7): 533-542

He XL, Wang YH, Bi MG, et al. Chrysin improves cogni—
tive deficits and brain damage induced by chronic cerebral
hypoperfusion in rats[J]. Eur J Pharmacol, 2012, 680(1-3):
41-48.

Kumar H, Kim IS, More SV, et al. Natural product—
derived pharmacological modulators of Nrf2/ARE pathway for
chronic diseases[J]. Nat Prod Rep, 2014, 31(1): 109-139.
SRELL. MR EOR PR 2T R KR,
2012, 24(3): 76-78.
A, XIE, B, 4. AZRAT Re2 HL MTD
KB DM 22 s TR E T (S0 )], MR BE
JERE, 2010, 10(6): 1069-1075.

X ZRURSHIRST ISR BRI R)). B2y
15/, 2015, 13(36): 118

Carayol N, Vakana E, Sassano A, et al. Critical roles for
mTORC2-and rapamycin—insensitive mTORC1-complexes in
growth and survival of BCR—ABL-expressing leukemic cells[J].
Proc Natl Acad Sci, 2010, 107(28): 12469-12474.

Gan L, Johnson JA. Oxidative damage and the Nrf2—ARE
pathway in neurodegenerative diseases [J]. Biochim Biophys
Acta, 2014, 1842(8): 1208-1218.

Komatsu M, Kurokawa H, Waguri S, et al. The selective
autophagy substrate p62 activates the stress responsive
transcription factor Nrf2 through inactivation of Keapl[J]. Nat
Cell Biol, 2010, 12(3): 213-223.

Joshi G, Johnson JA. The Nrf2-ARE pathway: a valuable
therapeutic target for the treatment of neurodegenerative
diseases [J]. Recent Pat CNS Drug Discov, 2012, 7 (3):
218-229.

Nixon RA, Wegiel J, Kumar A, et al. Extensive involve—
ment of autophagy in Alzheimer disease: an immuno—electron
microscopy study[J]. J Neuropathol Exp Neurol, 2005, 64:
113-122.

Pickford F, Masliah E, Britschgi M, et al. The au-
tophagy—related protein beclin 1 shows reduced expression in
early Alzheimer disease and regulates amyloid beta accumula—

tion in mice[J]. J Clin Invest, 2008, 118(6): 2190-2199.
(WAEREE . LR, FREH)



