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Effect of Guiqi Congzhi Decoction and Its Disassembled Prescriptions on
Expressions of HIF-1ow, VEGF and HO-1 in Hippocampus Area of

Vascular Dementia Rats
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(1. Gansu University of Chinese Medicine, Lanzhou 730000, China;
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[ Abstract] Objective: To observe the effect of Guiqi Congzhi decoction and its disassembled prescription
on expressions of hypoxia inducible factor-low ( HIF-1r) , vascular endothelial growth factor ( VEGF) and haem
oxygenase-1 (HO-1) in the hippocampus area of vascular dementia rats. Method; A vascular dementia rat model

was established through permanent ligation of bilateral carotid arteries. After being weighed, 10 rats were selected
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as the sham operated group according to the random principle. The remaining 90 rats were used for modeling, 54
eligible rats were randomly divided into 6 groups after successfully modeling: model group, positive drug control
group, Guiqi Congzhi decoction group, Huoxue Tongluo group (the disassembled prescription group 1), Huatan
Jiedu group (the disassembled prescription group 2) , invigorating Qi and nourishing blood group ( the disassembled
prescription group 3) , with 9 rats in each group. Drugs were administered to the rats through gastric perfusion once
a day for 4 weeks. Then the behaviors of all of the rats were detected by Morris water maze, the morphological
changes in hippocampal neurons were detected by hematoxylineosin ( HE) staining, the expressions of HIF-1e,
VEGF and HO-1 mRNA and protein in hippocampus were detected by Real-time fluorescence quantitative PCR
(Real-time PCR) and Western blot. Result; After 4 weeks of treatment, compared with sham-operation group, the
average escape latency period prolonged significantly and the number of cross-platforms were distinctly decreased in
model group rats (P <0.05), and the expressions of HIF-1o«, VEGF, HO-1 mRNA and protein in hippocampus of
model rats were significantly increased (P <0.05), suggesting that the damage of hippocampal nerve cells was
serious in model group rats according to HE staining; compared with the model group, the escape latencies of the
Guiqi Congzhi decoction group and the control group were significantly shortened, and the number of cross-
platforms was significantly increased (P <0.05), the expressions of HIF-1a, VEGF, HO-1 mRNA and protein in
the hippocampus of Guigi Congzhi decoction group and positive control group rats were significantly increased (P <
0.05), suggestting that the damage of hippocampal nerve cells was alleviated in Guiqi Congzhi decoction group and
control group. Conclusion; The Guiqi Congzhi decoction group show better learning and memory abilities than
those of the disassembled prescription groups, and its mechanism of action may be related to up-regulation of
HIF-1a, VEGF, and HO-1 factors, alleviation of oxidative stress, and initiation of damage repair in the brain.

[ Key words ] vascular dementia; Guiqi Congzhi decoction; hypoxia inducible factor-lae ( HIF-1a) ;

vascular endothelial growth factor ( VEGF) ; haem oxygenase-1 (HO-1)

1L % P B 5 ( varscular dementia, VD) 248 i —
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R 40 min, JE 55 JF 2 RO, 7K 18 VR 4 B,
ITHE AL Yy 1.98 gomL T YR 1,2,3 A
2539 R 0.43,0.51,1.03 g-mL ™' IR E IR E
W4 CA A7 & 0 5 I 74 30 Jike 20 (I Y 1 R o) 245 ik
A BRZA W] [ 28 i 7 H61022576) , 1 7K e i 18 5
W E N 30 g LTRGBS 4 CHEFAE . i
AR & (€ [ Roche 24w, 41t 5 11316120) ; 47 1
B & (8 [ Bioneer 23 1], b5 1422K) 5 B K il 71
& V4 2 FF AR W B B0 BR 2w, 4L 5 WB006 )
RIPA LM L, Buffe b AE 22wl (DL R 45 0
H)>% BB140081, BB140082 ) ; Pierce BCA 4 H & =&
3 M1k ) & (38 B Thermo /24 w], fit %5 JX0368 ) ;
HO-1, VEGF, HIF-1a, 8-l ) & 11 ( B-actin) $ii {&
( Affinity 23 &), #5743 51 2~ Catalog#AF5393 | Catalog#
AF5131,Catalog#YT2133, Catalog#AF7018) ,

1.3 {¥#% MT-200 &Y Morris 7K 2K ‘B fL47 IR i &
4, B1-2000 %1 B& 27 KR o0 7 R 5 (iR 28 B RH A
FRZS A ) 5 CX21 BG83 ( H A Olympus 2%
7)) ; ABI7500 KU 52 i) 2¢ )t % 7 PCR ( Real-time
PCR) 1Y (£ E ABI /A &) ; Mini Protean 3 Cell %I gy
VKA , 5% BEAX , Chemi DOC XRS + %I 3E i 1A% 43 7
GL(REMSRAH) .

2 FHiE

2.1 BERNHIA SR SR ALY R BUBUIN 8 3h bk
AL L A VD R R RS x4 4
R EFT Morris 7K 28 B A7 R A A U, R i T AR 2 R
R 110 326 3 TS OR300 B (LA O 225 {1, n R ASE AL 2 R
SR F- 4 3 sl T AR B 5 22 (H 2 22 o i BRI B4 3k sk
WA LB > 20% , AT A Sy S o6 B A SE 56
2.2 YRGS KEFRK T S B AL I
RFARZE 10 H(HEMER ) o HAy 90 HREIE VD
RS iR 5 R RRAETS 33 H (R 20 H, M FRL 13
)G ARJE 7 d A7 7K 2K 503 8 B 4% R RUPR 4 5
R VD RRLR BB AL 0 D AR R ZH B 25 4L
KIEZH (2 d) ARz H (Fror 1 4) e
PRAGTEA (Pr07 2 41) AVIRMAL (P7773 41)6 4,
T 9 HOMER S 2O HERL 4 H) o &2 25 W3 E 5
NG E YRR A R, A (70 ke) B H
TG A2 115 g, bR 7T %E 3 g FHME
252 R IR P 3R 0.3 mL-kg ™'+ d ', 407 4L AR
J7 3 AHEMRS B A 25V 9.9 mL-kg ™ -d T T

AL BT HE AR K 9.9 mL-kg ™' -d ™", LR
28 d,
2.3 Morris /K 2K B AT R 2 KM 7638 I Pk S22

J& TR AT Morris 7K 24 032t F R BRUTHT 1) b BE ik
ATKH BB SR BRI 120 s, 25 78 B E K
JFARER L6 KRBT 2 A AR 2,
0057 6 5B VAR 0 R 120 s, 2050 6 AT SE B 5 i
5 d IFPEANIC &R AR B B E . 2R 6 Rk T
(] 98 2R S, K AU TP 9 22 4 5 s, R BT ] Vi
BECAOK PR TCF S WS B0 T A i liF vk, B E R
120 s, 0 S AR LI P R R 28 JF 65 XS A 1
(VARIUN/ @ ¢8

2.4 S HL TR KL (HE) G a5 2] 0
G A5 2H RBUR ] 00ARE I F ik b B8, A FE I 12 h 2%
B TP B AR DR B 44 8 DR BRUSk AR T ok B
e IS IBCHY SE R A 2L, A PR K i 3 ~ 5
UWa BT ISR b, R RN JE il D & T 2R W
EER W T RAT . AR BK B 28 A,
Pl (4 um) WG R, Je o B S A0 3RS, O 2 1 6l
B T WLEEER S

2.5 Real-time PCR & ] HIF-1ec, VEGF FI HO-1
mRNA Y583k ] trizol $& WU % Ut W 45 20 B 52 JK
25 2H K BRI B A 2R 5 RNA R I ok B 4 ¥ s, ™
w6 e BR ) & U I A R AT 0 5 S, SO - 20 °C
Ars e 51l E 40 TR (RE) ARAAE
B, PR 1, 38 S 4% B PCR 5] & 130 B
PEAE , 78 CFX96 Real-time PCR Y 47, S 414
95 C HWiZEH: 10 min,95 C A5 20 5,60 C iR k 5 4E
fil1 30 5,45 DRI, o3 M e 42, BT 1S 7 )
AR S L SR 2 Tk AR X R A

®1 5l9F7
Table 1 Primer sequences
EE] 1P 5 (5-3") B /bp
ACTIN i GGAGATTACTGCCCTGGCTCCTA 150
T iif GACTCATCGTACTCCTGCTTGCTG
HIF-1a i CCAGATTCAAGATCAGCCAGCA 100
T GCTGTCCACATCAAAGCAGTACTCA
HO _Fii# AGGTGCACATCCGTGCAGAG 120
T CTTCCAGGGCCGTATAGATATGGTA
VEGF |- TCCTGCAGCATAGCAGATGTGA 125

T CCAGGATTTAAACCGGGATTTC

2.6 HEPIRPEEIIEH AR (Western blot) £ il K i ¥

L HIF-1a, VEGF }z HO-1 AW EE B

FEARBGAH &S A KRB S AL M EN,

BCA ik A6 W A 8 B 85 F vk BE 3 — 3% B AL B
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10 WL, FH 15% 5 V3 #s Tk e € g 100 V48 JE Ha K 43
B2 h; 4 80 V,120 min vk & PVDF it F &
PAVBCEF P 2 b g, 43 m A TR i 4 i — B (12 1.000)
4 CMHE DR, x PR BRI 3 %, Bk 10 min; [
PR i A AL Y BEARIC A BT (1:5 000) % IR H
2 h E AR T EARCR A i ECL T AR W, 7E
B AR AL T B R . 32 H Image)2X Ll E &
BAF 5B B R R AR B E .

2.7 GEit bt H SPSS 20. 0 iR ik 47 B ab
PROSCIG BRI DL & £ s FRoN, P 4L [R) B 5CR FH il ST
FEAS ¢ Ky 36, Z2 4 ) AR FH SRR 32 05 22 00 W, O 22
35 H LSD, J7 22 A 5% Dunnett’s T3, L P <0.05 i
2R ARG FE L.

3 £R

3.1 XF VD BRI K RAT ¥R ST ARA
F 5, VD AR R BT 247 3896 ik v AR 40 B 04 K T 2
T XU > (P <0.05) 5 5RORIZ LA,
AR YT 2R BT 349 36 Sk VS AR S99 24 1Y G 4 R T o R
B KRB W G £ (P <0.05) ; 50k 4 74 31 240
e, I S B A 3 20 KRR 39 34 sl v AR 09 Ik 4 0
28T 5 KRB B 2 (P <0.05) s 5 &8 7
A P AL, VA R IR AR A A T 24 3k ki o ORI B S A O
RO B KRB I £ (P <0.05), W2,

F2 HEREZREFRAX VD BEXBITAZNEME (3 +5)
Table 2  Effect of Guiqi Congzhi decoction and its disassembled

prescriptions on behavior of VD model rats (x +s)

billhes b 5 R AR 3 23 Al 18 R UL

28 51 Jarke! n e P

MER - 10 12.4+4.46 8.90 +1.69
il - 9  76.1x7.01" 2.67 +1.01"
Fivim! 9.90 9  28.4x1.53% 4.33 +1.32%
K2 9.90 9  25.7+1.80% 4.78 +0. 83%
¥ 3 9.90 9 24.9£2.20% 3.89 +1.17%
HERES  9.90 9  18.9 x1.78%%% 6.89 =1.69%3%
M PG 3 3.60 9  23.5£2.99% 5.22 +1.20%

ST ARG LR P <0.05; SHEL Y P <0.05; 5t
BOPEH LR P <0.05; 549707 4 LR P <0. 05,

3.2 % VD HARUK R DAL WEmR 5RFAR
ZH EL R, 5 TR 2 1A T 21 21 b 4 R A7 A A Sk T
SRR AR, R T 4 T 21 S A 2 40 i 32 4
B S LRIV I AR )T R TR AR 1 AU ) A 2L b
M Z R SRR T A R, AR R A S
NEL 37 G L £ 9 5 2 400 22 40 Y 40 405 R R A 5 45
5 2L [v) T A 25 A B A0 10 R B AR O, DL 1
- 146 -
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E1 HPKBIFRHEFAN VD RBARESHAKN N (HE, x
400)

Fig. 1 Effect of Guiqi Congzhi decoction and its decomposed

prescriptions on hippocampal tissue in VD model rats( HE, x 400 )

3.3 X} VD A K R 520 4 HIF-1a, VEGF,
HO-1 mRNA Eikpygm ST ARH LB R4
KE M D X HIF-1a, VEGF, HO-1 mRNA %35 & 1
WG (P <0.05) ; AR LA, mkfr pa 3H | 05 8
WEZ A PJrir 3 4 KRS X HIF-la, VEGF,
HO-1 mRNA FEEHHE LR (P <0.05) ; 544
o S AT A= = B R N s R P
HIF-la, VEGF mRNA ik 81 F i (P <0.05),
%3,
3.4 Xt VD Eifl kK Bg D414 HIF-1a, VEGF, HO-
LEBAREWEm  5HTFARHE LR, BALAH KR
W 5 [X HIF-1o, VEGF , HO-1 85 [ A % 26 35 & 0] 1 338
J(P <0.05) ; 5 A4 b A, ik b P 4 | 05 B B
A YFr 1,2,3 ARG S X HIF-1a, VEGF ,HO-
1 AT R EHE (P <0.05); 5%1F
T4 LG A, e P L H R R R RO S X
HIF-1a, VEGF, HO-1 & [ A XJ 3R ik & B U] 1 |
(P<0.05), W=E4,K2,
4 itig

PR EE 240 VD A BE AL 32 22 J2 il T i o
EREZE NI BN M 2T IR S T B 4 2R )
SR I DX T AR A R . H R B RS



24 B4 15 M)
2018 4E 8 A

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 24 ,No. 15
Aug. ,2018

*3 HEBEEZZREFAY VD B XRiEDHA HIF-1la,
VEGF,HO-1 mRNA ¥ REEMHM (v +5,n=3)

Table 3  Effect of Guiqi Congzhi decoction and its disassembled
prescriptions on expression of HIF-l1a, VEGF and HO-1 mRNA in

hippocampal tissue of VD model rats(x £s,n=3)

7

gl iy HIF-l1a VEGF HO-1
/g+kg
IEEZVN - 1.85 +0. 11 5.76 +1.02 7.54+2.12
iR - 3.83£0.39"  8.19x0.84"  9.89+0.85"
iyl 9.90 4.40 +1.84 8.59 0. 83 10. 38 +0.96
¥y 2 9.90 4.80 +1.91 8.79 +1.03 10.76 +1.04
¥rr 3 9.90 5.61 £1.16”  9.39 £0.69%  11.48 +1.43%

HEREZ 9.9 7.97 +1.01>¥ 11.07 £0.78>% 12.95 +1.91?
TR cpE 3.60
B G EFARMLLED P <0.05; SHAAH LD P <0.05; 5%

Pl i) P <0.05( % 4 /),

7.72 £1.28%Y 10.71 +1.13>¥ 12,92 +2.93%

x4 HEBREZZREFAY VD HBEXREDHA HIF-1la,
VEGF,HO-1 EB X RERHI (v £5,n=3)

Table 4  Effect of Guiqi Congzhi decoction and its disassembled
prescriptions on relative expression of HIF-la, VEGF and HO-1

protein in hippocampus tissue of VD model rats(x +s,n =3)

Flkey

51 , HIF-la VEGF HO-1
/g kg”

BFAR - 0.56 +0.04 0.45 £0.02 0.27 +0.02
iR - 0.76 +0.06"  0.96 +0.66"  0.42 0. 14"
Pyl 9.90 1.01 £0.11%  1.66 +0.12%  0.71 £0.07?
Y2 9.90 1.12£0.49%  1.83£0.16°  0.79 £0.25”
W3 9.90 1.27 £0.23”  1.93+0.13>  0.86 =0.22%
& 9.90 1.99 £0.19*%  2.47 £0.29*>%  1.12 +0. 16>
NH 7 P 35 3.60 2.13 £0.38%%  2.33+0.18%%  1.16 =0. 14>

HIF-1a ﬂ-ﬁﬂ---‘ 90 kDa
VEGF —a--.-- 37 kDa

HO-l awem = w G G GO QP 34:D:
p-actin D GED GNP GED - @ 43 kDa
A B C D E F G
2 AEBEHREFFFRE VD HAARED AR HIF-la,
VEGF ,HO-1 EH &L HEik
Fig.2 Ge limage of HIF-1a, VEGF, and HO-1 proteins expression
in hippocampus of VD model rats after intervention of Guiqi

Congzhi decoction and its disassembled prescriptions

P LR X A v D 20 2 4 o R Ak AR Y
SR BTiG VD B E ZALH

HIF-la & T 500 B AN 248 A ik 40 i

A T 0 R A e 4R R I e ) kA R R R
B T B AE SR LR S A g T HLR
SULE e I B 48R, R R B 9 HIF-1ac AT DL b 38 1
U ZA G0 R 6 T A 2 1k DT A 3 o 4 1 2B O, O T
A 389 00 1M 3 0 R O R A 2B B R
[ HIF-1o FE 5 i 58 Az B8R OC B S 8 4 00
TS BB 1T T R R R, O 1
&' VEGF J& T [’ — B0k, RN 7e A A 2 0
PR B AR I AR LA 0 B AR Rk B R A R
FEMPEER . VEGF HiES 5 5 A s W
L HTE LA I TR IE AT R G TR B X Z AR 4T
EAMEPEEBEMNER . EANA ST 4
(97 3% T A% LA S 30, i 2 5 B Bk A 9 2B o A v g
R YT LA 18 08 e A R R ML, 7E R I a4 1 O
SRR R R R AR EEREMT . HO & —Ff
B 5, /1 HO-1, HO-2, HO-3 3 A~ A" | Hi v
HO-1 "z i TG d i R Ehr R RisbiA b
RS FE Y . HO-1 3 5k 98 5 20 20 40 I 1 77 0
AT FEPLHI R RIE R G b R E W EIREEM, 7
SR AP A A e B AR AR, AN T LA R 5%
240 6L 14 6 I, 35 A 7T 48 DR 7 00 7% A ok A 4 4 4
PLRH U DB . 24 HO-1 &R BEA, HIE I8
RETY IR 4358 F MR BE I, =247 ok 59 W )5 1A 58 F
KEEIE M CHB B VTS LU T HO-1 £E 4
AR GO o (9 e

AR HEAE IR A, R0 F2 2o 2
HEELT ,MEAPURE U PrARk 2R
TG R R LR S S 2 T L Y
VAT P A T A A 4 T B R R 2 00 R R AR
(9 11 P 2 37 I 0 R 484k 1 XF T ot ot - P8 VS 10
Tl 2 400 0 EL A AR B A AR Y B A
OB 15 2 08 BAT 58 R T B AR Y
A ETH A A K A AT B 0 B-H S Tk o- 2 S
ik 55 A AR T oK 28 2R 40 k4 8L I 1 VR B
A 2%y K BTAR B sk AR SO B A
S L 370 150 K 09V T, o8 A B I 4 400 35 R I T
B PR, U R T A W AR S R 25 B AR
P, WAF A h A UEL T 25 JE I . E G AR A
Ji , e 2% 45 AR I I LA TR LB TT RS 2 o 0 THA
¥ VD A F WA S AR s .

A S g5 AR AR I R i 8 A B 2 A AR EEAUE SR A
FEHE R X VD W 4E FH K AL , Real-time PCR 4%
WRFIRITA VD KR 5 X HIF-1a, VEGF ,HO-1
fi 5 PR ¢ 3k 5 5 R0 L 3 R [ AR R R b 9, TR
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Western blot £ I 45 A 50 3iE 73X — 4538, H IH R
BEHE AN TEFE A, SEF AL, H R
AL B VG ) HO-1 B R Fn AR 1 R AR —
B, HF R AT RE R R E A mRNA A —E S
HFE Y (R ) )RR s R E R, W R
SRR R B WA R AR 2, 5 5k K iy 4 H R —
ASERAY I A e 53 T DR 4 R R 1R R B 1R i R 4 X
TREEHNERLEEEN ., PHREVIHEEED
4 P BB SR 3 2ok H: 3 B2 RO 0 N v 22 HE L R
T BT ERER B Y 0 28 R S A, R A I A
A5 AR R T A G F- VEGF ,HO-1 5 HIF-1a
() 3R B AR R, DA T R 28] 0 0 L A8 A A, 38 o 3t
VA B AR A LI S5 7 I R B R AR A
A RE T, e HEPT AR IR 11 7= A R B 2 i & o0, A
T 235 000461 DA R ) g e 0 199 380 iy, E HG LR g AR
FHALHIT & BRADTIE
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