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Study on the improving mechanism of Yifei xuanfei jiangzhuo formula on vascular dementia model rats
based on the GRB2/ERK/CRLS1 pathway

ZHUO Guifeng', CHEN Wei*, ZHU Xiaomin®, FU Yulan®, ZHANG Jinzhi’, WU Lin®*(1. School of Basic Medical
Sciences, Guangxi University of Chinese Medicine, Nanning 530022, China; 2. Dept. of Neurology, the First
Affiliated Hospital of Guangxi University of Chinese Medicine, Nanning 530022, China;3. School of Graduate,
Guangxi University of Chinese Medicine, Nanning 530200, China)

ABSTRACT OBJECTIVE To explore the improvine mechanism of Yifei xuanfei jiangzhuo formula (YFXF) on vascular
dementia (VAD) model rats based on the growth factor receptor-bound protein 2 (GRB2)/extracellular signal-regulated kinase
(ERK)/cardiolipin synthase 1 (CRLS1) pathway. METHODS VAD rat model was established by permanent bilateral common
carotid artery ligation. Forty-eight successfully modeled rats were randomly divided into the model group (normal saline) ,
donepezil hydrochloride group (positive control group, 0.2 g/kg), and YFXF low- and high-dose groups (12.18 and 24.36 g/kg,
calculated based on the total amount of crude drug), respectively. In addition, a sham operation group (normal saline) was set up.
There were 12 rats in each group. Daily intragastric administration of drug or normal saline was performed for 30 consecutive days.
After the last administration, the spatial cognitive ability of the rats was evaluated, the pathological morphology of the
hippocampus was observed, the contents of tumor necrosis factor-a (TNF-a) and interleukin-4 (IL-4) in serum were detected, the
expression levels of GRB2/ERK/CRLS1 pathway-related proteins and the mRNA levels of GRB2, CRLS1, NADH dehydrogenase
subunit 1 (ND1) , Tafazzin (TAZ) , phospholipid scramblase 3 (PLSCR3) and the ATP content in hippocampal tissue were
measured. RESULTS Compared with the sham operation group, the escape latency of rats in the model group was significantly

prolonged (P<<0.05) , and the number of crossing platform
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was significantly reduced (P<<0.05) , while the number of
pyramidal cells and Nissl bodies in the hippocampus decreased

sharply; the content of TNF- «a in serum was significantly

E-mail : 12942105@qq.com increased (P<<0.05), and the content of IL-4 was significantly
#IBIEEE BP0, 4. BFocrm . P E A £ decreased (P<<0.05) ; the expression levels of GRB2 and
$dpi . E-mail : 358304005@qq.com CRLS1 proteins, the phosphorylation level of ERK protein,
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the relative expression levels of GRB2, CRLS1,ND1, TAZ, and PLSCR3 mRNA, and the content of ATP in hippocampal tissue
were significantly decreased (P<<0.05). Compared with the model group, the above pathological changes in the hippocampal tissue

of each administration group were alleviated,

and the quantitative indicators were significantly restored (P<<0.05).

CONCLUSIONS YFXF may improve hippocampal neuron injury in VAD rats by activating the GRBZ/ERK/CRLS1 pathway,

maintaining cardiolipin homeostasis, and improving mitochondrial energy metabolism.

KEYWORDS Yifei xuanfei jiangzhuo formula; vascular dementia; neuron injury; GRBZ/ERK/CRLS1 pathway; mitochondria;
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DRSS R A PR B0 A FRZA W] s RIPA 24 FH 40
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YFXF-H 20 B4 5138 12.18.,24.36 g/kg 1) YFXF 2}
W (LA 2 St 4 AR IR R SF 3G 19 1.2 4% ) , DH
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X GAPDH & N £, il i 27 1% 43 #r GRB2, CRLSI |
ND1.TAZ ,PLSCR3 mRNA FYAIXF ik, 519751 K&
PR ENLERL,
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NDI i GGCTACATACAACTACGCAAAGGC 110
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DL 3,
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B3 KAARMBP TINF-a FIL4ESEELE (xt5s,
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EARIEENER
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Z1Hh GRB2 ,CRLS1 # 1 #15/KF I ERK 8 F B R 1L
K4 i TR (P<<0.05), Z5F LK 6. 7.3 2,
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ND1 mRNA FRiA# 45
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ZH 41+ GRB2.,CRLS1.TAZ .PLSCR3 .ND1 mRNA A4
N FEh Y B TR (P<<0.05) . S5 S,
3.6 KRIBEDELAHRATP ZERNER

5 SHAM #H[(1.45 +0.15) mmol/L] F.45% , MOD 2H K
U Th2H 40 ATP 5 45[(0.38 + 0.04) mmol/L] i 2 4%
(P<<0.05); 5 MOD 41 Fb 4%, YFXF-L 41 . YFXF-H 4] .DH
2H K B B 2 2 ATP % & [ 450 4 (0.76 £ 0.05) |
(0.92+0.13) | (1.24+0.20) mmol/L] ¥J & & T} &
(P<<0.05),
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SHAM 41

MOD 4

50 pm

YFXF-L4H

4 it

VAD J& H B 27 BRI e i 2 DO ERiR .
< il - i el 4 AU, A AT BAHE MR il 4 2K 7 A VAD 1)
el iile FETF“ IBIETE " HUE 1) YEXF LA S (B
R AR A A RS A O o R, B
R AR LI B AE e =Bk R EE I iE 2 A
HeZ2 25 il A H AL 2 3L . AR AL, 5 SHAM
2H HeAss , MOD ZH K B b bt v AR 1A I S8 A 2R 5
YRS 2 /L, T DT Sh A A 4 M 2 G/ VAR B
U, I3 TNF-o0 & 5 0 35 i IL-4 3 ot B R AIT
YFXF 15, bl 2 B 05 AT A48 hn fl RAETR
PR i 3% . Ui B YFXF % VAD #5575 BELA ff
VIR R 2 e N RS E H .

o WERRAE R SRR P BRI MR RR | X0 A4 P
HBE G YRR ISE5H T3 SRR A a S B
I RBIF 5% & B, VAD B35 1l H BT O B R B S50 ™ &
CRLS1 5 [ 6 Fir B0 S b AR T RE B i, ARF 98 &
P, VAD A5 Y R BV 25 26 2 b s i 0 A 18 A S8 2 R
CRLS1.TAZ ,PLSCR3 ) mRNA 3k T JE#a#n] #f YFXF
W XK, YFXF X VAD K BRI 5 20 20 .0

BCIHA FEE R . EAE AR, CRLSTE A OB
B B B B R il , LRI B 1T 5 | & LR AU 45 14 firt
PRUVFNER A B, e 2 S B &It RE R fE L
3 P R A i 1t A7 2 G A 5 H—— I L A P
F 2 A Ul IR A 2 8 0 A S W] 458 3 I i 5 RE
IR R, o IS A a0 A AR B DA G

TEAFHLEIETA , GRB2/ERK 38 % 0 4 IE 52 A 45
CRLS1 ik EUECHE“FF &7, Hrh, GRB2AE R —Fh
ZUiRefgEE A, T 5 E R SRR G, s
ERK {555 5% S38 1%, LA JE A0 M AFNG s thrT @ i 5% 5%
KA EAEH , B T iR A8, A ks
th, GRB2 [/MZ R FE B8 A AL B Mg i 1 o H 5
SOS1 £ [ W45 A 58 J1, AT 43¢ 22 3% 1% ERK A K" 1M

YFXF-H4 DH

E7 &AKREDHALADH CRLSI RIEPEBERILEHE
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K2 BAKXKRITDHALF GRB2.CRLS1 EARILK
R ERK EARBRELATILE (xts,n=3)

Eibl GRBY/GAPDH p-ERK/ERK ‘ CRLS! —
CRLSI/GAPDH GO
SHAM4! 1.06£0.03 058£0.02 0844005 00260015
MOD4! 0.67+0.04 02240.02° 049+ 0,03 0,001 0.000°
YFXF-LA] 0.79:+0.04° 036+001" 0644003 0.007+0.001°
YEXF-H4I 0.89£0.06" 0514002 0694002 0010+ 0.006"
DH# 0.96:+0.04° 050£0.03" 0714002 0015+0.002°

a: 5SHAMAI ks, P<<0.05;b: 5MODZ [t #4, P<<0.05,
%3 KAKXRIBZEALF GRB2.CRLS]. TAZ PLSCR3,
ND1 mRNA ¥ RIZEL K (xt5,n=3)

gkl GRB2 CRLSI TAZ PLSCR3 NDI
SHAM| 1004006 100£009 1004008 1002010 100020
MOD#4 0224002 020+002 0481004 0284008 0I5£00F
YFXF-L4 0461005 0524006 0672005 0674002 052003
YFXF-H4] 0602004 0724005 081200 087003 067017
DHA 067201 079£000° 0852002 0912004 0702008
a: SSHAM4 HAL, P<0.05;b: 5MODA H4, P<<0.05,

ERK 7ERE R AL IS ] 5% 60 AR, 35T TF =y CRLS1 Y% 5%
AR ARBFIE KRR, YFXF T s nf 2% 42 5 VAD

ﬂ‘"jtm 4 41 GRB2, CRLS1 19 2K 11 8 35 7K F K

ERK 3 FH (WL ALK F-, $2 T B 21 21 ATP 35 1A

GRB2.ND1 mRNA Fik/KF-o HA, ATP & R H

Fe e T 2R R RE B 5 D BE MBI | T ND1 mRNA

ik BN RI R A Y5 A B E . X —25 R

$71 , YEXF {fi /7 VAD (15 FBL] ol B85 3% GRB2/

ERK/CRLS it % 4 4P O BRI AR A SERLIR T REA %

4 b YFXF ] il #0% GRB2/ERK/CRLS1 i #%

AP OBRIRTRAS , BB ORI IR RE RIS, AT 2035 VAD

BRI iU Sh PR 22Tty . ARWE ST g 2552 07 4

RO BTG VAD S0 T8k (0 %B\Aﬁﬁn’&kz@ﬂd

R S P 18 TR T ) A R0 X 3 A R A T T BB Y £

SR, A 17 5 et — AP TR AT
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