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Abstract: Present study investigated the role of mesenchyme homeobox 2 (MEOX2) gene in neurovascular
dysfunction in Alzheimer’s disease (AD) model rats by bilateral intracerebroventricular injection of Af;4. One
week after surgery, Morris water maze, immunohistochemistry, biochemical detection, Western blot and real-time
PCR were used to detect theindexes. The animal studies were conducted in accordance with the Regulations of
Experimental Animal Administration issued by the State Committee of Science and Technology of the People’s
Republic of China. Compared to the Sham-operated rats, A f;_4-oOperated rats showed obviously cognitive
dysfunction, accompanied by increased A S, glia fibrillary acidic protein (GFAP), allograft inflammatory factor 1
(AIF1), endothelia nitric oxide synthase (eNOS) and decreased neuron specific enolase (NSE), synaptophysin
(SYN), CD34, vascular endothelial growth factor (VEGF) expressions of brain. A S, s-operated rats also
increased the endothelin (ET) level and decreased nitric oxide (NO) level in brain tissue. Moreover, MEOX2
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expression was decreased correlated with low density lipoprotein receptor-related protein 1 (LRP-1) decreasing
and receptor for advanced glycation end products (RAGE) increasing in brain tissues of AD model rats. We
found the correlation between MEOX2 gene expression and neurovascular dysfunction, in addition, the decreased
MEOX2 may involve in increasing the accumulation of Ag in brain by relating to the decreased LRP-1 and
increased RAGE which islocated in blood-brain barrier (BBB) in senescence-accel erated mice.

Key words: mesenchyme homeobox 2; neurovascular dysfunction; Alzheimer’s disease; low density
lipoprotein receptor-related protein 1; receptor for advanced glycation end products

Bl IR 255 8R9%  (AD) & — b LAEAT MR NN Tl fig
B A RTAT Ay 50 5 R A 1 0SB ATt o M B i e
AD Jii R AR AL B FEAT) R e 4 iE 2, IR _EAR
FE Bk Z 5 K 3697 AD A RLZ5W0 o A% G0 s\ N
PER K AB DR /& AD JiEEII 4G R A% DN &R, e
e AR SRR RIE BRI 20 24, (HiE
1E R GRS, P A =R, BB A
DURER I AT 159 B 4T 1 R RIS ORI 4E K — R 5
RIEHEH, 5] HE AD B 0 R AN BE BE A £ 0
ikl Ap P Bt 2, L HE N I Th R g &
e VR E A 2P AD I R BRI T AD
973 BRI AR A AR U BR AR, TC 12 T R B A R o 4258 AT 1
25— Z B R AR T i A PR AN AE
AD Bl HAATE, EET R T8 L LT AD JiE3
CIAL YL = 11 o8 3 G e o N 1 211 0 N 1 i
B HARA WA AL, (E I I R S0 0 AR A0 R S
Al AE 28 OGN FIRE 77 T B, RIS 340 A 7 1o A i ifi
B R, T R 1 1 M e 8 38 AT M 0 1) e B
RIE o

[E] Y5 £ MEOX2 £ [K] SUFR A GAX K, LA
M R G rf i 2k, S i 8 6 4 A0 R0 I A 1) 2B ke
% 5 i A . AR P AR L DA 1 DR 2R A
FEFRIT MEOX2 3K 7F AD sh# 24 i i 4R
AT AD B UL R GBS AR, RIE AT
MEOX2 H:[FI7E AD i 1 L L mT REMLAI, A
AD IR IR YT S H0E 1 E

MR 5%

SLIRENM  SPF ¢ SD KR, MEtE, fAHE 300~
330 g, W E TN & 2R B p AT, &
FAFS: SYXK (JI) 2008-057. # ¥itF%, 475 iE
TEEAERAAE (25+1) C, MIXHEEE 50%~70%, 12 W
12h B, HHBERERK. LI shPihsE K b2
BIFF & vp E SR I0 2 A6 B A R, M ORI TR A Y
NIRRT FE 2 R 2 bt

MRIS5IRF EHIk AfLe (Sigmaadl); —4

R (NO) & (Pt d A TRERFE ) 5 K
B E (ET-1). Afraz ABra ELISA & (0
WAEEEY) TREA R~ 7]); Revert First Synthesis Kit
(Thermo Scientific & 7]); Ssofast EvaGreen SuperMix
(Bio-Rad A #]); SDS-PAGE #% [1 EFEZEM . SDS
PAGE %t Bkl & . BCA B K I 55 &
(EZREVFREARAF).

Ao BREL  HITCHE A K AR R
REPERELHDNEWR, KFREREZE L gL BT 37C
H 72h JEAECT 4 TR

LR ER AD RBIEN LI K R BENL
SN, XTHRAAAEEIA, R 12 H. KRR
1 J5 ] 5 T KBRS AR T8 AL ACHEAT VS AL (AT X
JG 0.8 mm, TFZRAEA55F 1.5 mm, fEET 3.5 mm),
Bl T PR A FH A B Y O AR A . AR 2 v O
APy s BEME (FIEIRFE 1 gLY) 5 pL; R4 A
TS AR ERIK 5 ul . VS 5E IS B AT 5 min 5221818
B, B E A, REMEEEEE kK, KRG IRIE 23
VIIE I, R TR

Morris7ZKIRESEL ARG 1 AT Morris 7K
REAT AR . SEI A MRS EE T & gL 0 A1 7 B 4R
RIS FREE 65050 KK BB AL A [F) G BR i A
BANMA, AR 4 MARTTA &N 1K,
T K R B F 6 [ B[R] B3 AR B, il sk
[y 120 s, FHEAVEH R BRI 25 (B] 5 S e . A AJHR
R 55 4 REEE PGSR G 2 h,
FE AT A AR R LR, R RN T & T ER IR W
SHURBRAIK, i 120 s, e KRAERE (A
& BTG IR) BT, B CAYEA K B A 1A E
12 /e

FRARE ST N EIRSE 5, BRI KR,
FRALH 8 I T4 1 A B R /K RE AL, E e DR i FH G
S, BT -80 CLRfE, AT Western blot A isf &
I E « AR 4 R R A EKERS, B
F 4% 2 5% R ORE T, B R, 4% R[]
JE 24~48 h, MKINHTXIHT 2 mm ZFTX G 3 mm [



T fE5E: MEOX2 2 [ 55 5 /R % i BRI Ao 22 105 Ty BE 5% 1A IO AH SR 147 7

+ 2059 -

R, A, HIEEREZ) 5 um K E
WOIR, AT e d b et

REENREE KA SABC X4 4Y)
FEAT R A . A 4 Ry, RS 3
SKUIA . T —PUREE R 1. Jetasidia, HRM
B RE R G AT RMECRE, IR E RS 7
Br R gext Bk RIS AT RBOLE L (10D) 241,
TPy R — XA, BEALIEE 3 ASHLEF, Ao i AR AR
[, B BMEAE %) v B AR XA 10D fH

Table 1 Primary antibodies. NSE: Neuron specific enolase;
SYN: Synaptophysin; GFAP: Glial fibrillary acidic protein; AIF1:
Allograft inflammatory factor 1, VEGF: Vascular endothelial
growth factor; eNOS: Endothelial nitric oxide synthase; LRP-1:
Low density lipoprotein receptor-related protein 1; RAGE:
Receptor for advanced glycation end products

Antibody Host Application Dilution Source
NSE Rabbit IHC 1:100 Boster, China
SYN Mouse IHC 1:100 Santa Cruz, USA
GFAP Rabbit IHC 1:100 Boster, China
AlF1 Rabbit IHC 1:100 Bioss, China
CDh34 Rabbit IHC 1:100 Boster, China
A1 Rabbit IHC 1:50 Bioss, China
VEGF Rabbit IHC 1:50 Boster, China
eNOS Rabbit IHC 1:100 Bioss, China
MEOX2 Rabbit WB 1: 500 Bioss, China
LRP-1 Rabbit WB 1:20000 Abcam, UK
RAGE Goat WB 1:400 Santa Cruz, USA
p-Actin Mouse WB 1:1000 Santa Cruz, USA
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Gene Primer sequence forward (5'-3') Primer sequence reverse (5'-3")
MEOX2 GCTCAGGACTGGGATTAG GCTCAGGACTGGGATTAG
LRP-1 AGCACCCGACAGACCACA CCACAAAGTAGAAGTTCCCAGT
RAGE CTACCGAGTCCGAGTCTACC CTTCAGGCTCAACCAACAG
B-Actin GTAAAGACCTCTATGCCAACA GGACTCATCGTACTCCTGCT
A 150 O Sham-operated B 5 C 40

w Wl A foperated = P

Ze’ =g 30 :
g ' £8 3 235

= == R

2 5 52 o

2 T, Egw

[=4] Z—' Ll ]

0

'Eimc [ day
Figurel Cognitive impairment showed in Alzheimer ’s disease (AD) rat model induced by bilateral intracerebroventricular injections of

Ap1-a2.
target quadrant (C) during the probe test are shown.

Sham-operated

Afi-operated Sham-operated Afl-operated

The mean latency time (A) during the hidden-platform test and the number of crossing the platform (B) and the time spent in the
n=12, x+s. P<0.05vs Sham-operated group
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Figure2 Accumulation of Ag burden in brain showed in AD rat model induced by bilateral intracerebroventricular injections of Ap1-s2.
A: Representative immunostaining of Api-42 and NSE staining in the cerebral cortex areas (x400 magnification); B: Quantification of
the immunohistochemical analysis based on the 10D of the protein immunostaining per field using Image Pro Plus 6.0; C: AS (Apao,

Aps; and Apiea) levels in the serum were assayed by ELISA.
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Figure 3 Neuropathological changes showed in AD rat model induced by bilateral intracerebroventricular injections of Af1-42. A:
Representative immunostaining of NSE, GFAP and AIF1 staining in the cerebral cortex areas (x400 magnification); B: Representative
immunostaining of SYN staining in the hippocampus areas (x40 magnification); C—E: Quantification of the immunohistochemical

analysis based on the 10D of the protein immunostaining per field using Image Pro Plus 6.0.
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Figure 4 Cerebrovascular dysfunction showed in AD rat model induced by bilateral intracerebroventricular injections of Ap1-s2.

A:

Representative immunostaining of CD34, VEGF and eNOS staining in the cerebral cortex areas (<400 magnification); B: Quantification
of the immunohistochemical analysis based on the IOD of the protein immunostaining per field using Image Pro Plus 6.0; C: ET levd in

brain tissues were assayed by ELISA and NO level were obtained by biochemical analysis.
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Figure 5 Decreased MEOX2 mRNA and protein expression induced by bilateral intracerebroventricular injections of Af1-s2 may

correlated to LRP-1 inhibition and RAGE upregulation.

A: Representative Western blot of the expression of MEOX2, LRP-1 and

RAGE; B: Quantitative analysis of the expression of MEOX2, LRP-1 and RAGE; C: Quarntitative analysis of the mRNA levels of
MEOX2, LRP-1 and RAGE. The results were normalized to the corresponding reporter gene f-actin and presented as fold change

relative to the Sham-operated group.
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