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[ Abstract] Objective: To explore the molecular mechanism of angiogenesis after cerebral ischemia by
erythropoietin ( EPO) through AMPK-KLF2 signaling pathway. Methods: A total of 92 male SD rats
of clean grade for 24 weeks were selected and 16 were used in the sham operation group. The remai-
ning 76 models were constructed for middle cerebral artery embolization (MCAo). 11 models failed to
be modeled, and 1 model was discarded. A total of 12 models were used for 64 follow-up experiments.
The rats were randomly divided into 4 groups: The cerebral ischemia group, Compound C intervention

group, EPO-treated group, the EPO + Compound C intervention group, with 16 rats in each group. Af-
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ter the establishment of middle cerebral artery embolization models, the number of neovascularization in
parietal lobe was observed and counted under the microscope. Rot-per was used to test the mRNA tran-
scription level of Krueppel-like factor 2 ( KLF2) endothelial nitric oxide (TM) Thrombomodulin (TM)
vascular endothelial growth factor (VEGF). Western blot (WB) was used to detect AMPK and KLF2
protein expression in ischemic areas. Results: The number of new blood vessels in the EPO-treated
group increased as compared with the cerebral ischemia group (P <0.05). The number of new blood
vessels in the Compound C intervention group and the EPO + Compound C intervention group decreased
as compared with the cerebral ischemia group (P <0.05). The number of new blood vessels in the
EPO + Compound C intervention group increased as compared with the Compound C intervention
group, which was lower than that in the cerebral ischemia group, but there was no significant differ-
ence (P >0.05). Then the RT-PCR experiments showed that the expression of mRNA in the EPO-
treated group increased more than that in the cerebral ischemia group. The expression of mRNA in the
Compound C intervention group decreased compared with the cerebral ischemia group (P <0.05).
The expression of mRNA in the EPO + Compound C intervention group was higher than that in the
Compound C intervention group, and was less than that in the cerebral ischemia group. There was no
significant difference in the cerebral ischemic group (P >0.05). After that the immunohistochemical
detection revealed. the expression of AMPK, KLF2 in the Compound C intervention group was lower
than that in the cerebral ischemia group (P <0.05). The expression of AMPK and KLF2 protein in
the EPO-treated group was higher than that in the cerebral ischemia group (P <0.05). The expression
of AMPK and KLF2 protein was higher in the EPO + Compound C group than in the Compound C
group, which was lower than that in the cerebral ischemia group. Conclusion; EPO can upregulate the
expression of KLF2, eNOS, TM, VEGF mRNA and promote the expression of AMPK protein to regu-
late angiogenesis after cerebral ischemia.
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B, i A 1 mL Trizol BY #E2H 41, 5235 30 s, il
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Tab.1 Sequence of the primers
BEIH 44 R FWES IS (S 103") TG IFSI(S" 103") Product(bp)
KLF2 CACCAAGAGTTCGCATCTGA CGTGTGCTTTCGGTAGTGG 133
eNOS ACCCTCACCGCTACAACATC GCTCATTCTCCAGGTGCTTC 198
™ GACCTCTGCGAGCACTTCTG GGGCTCCAGTATGCAGTCAT 132
VEGF CTACCTCCACCATGCCAAGT AGCTGCGCTGATAGACATCC 104
B-actin GACGGCCAGGTCATCACTAT CGGATGTCAACGTCACACTT6 140

1.5 Ay IS A6 0 G 5% il X i) AMPK Jz KLEF2
HERE

B0 1 g MR BRIk e I K2 5, it 500 L. 25
R AEVKIE R 5 0.5 h REUAFE 2 1.5 mL 5
BT TE 4 CRERELALT 12 000 o/min 2.0
20 min, YR EF, AT BCA 5 B 2000 48 kR AT
TRE . A GE 2 B A G2 b, 100 °C /K3 in 44
5 min {#i%E [ 72544, 8 000 r/min B> 5 min J5 I
B, i SDS-PAGE BEIEHS VKIS 507 EREE Y
20 ~40 pL/ AL, 52432 o
L6 Zitirk

X H] Graph Pad Prism 6. 0 4¢3/ S 56 50% ,
HHRRR AP £ BRER (5 25) 207, 5
SRR R LA 0 80 (% ) 2o, SR kL
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Fig. 1
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S ERAT G LT X (27,46 £2.58 vs 16,21 +
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pound C 4 K B Mg B o i A= 1 48 %5 H 2 3 i ik
1M (12.15 £1.27 vs 14.32 £2.11,P <0.05),
EPO + Compound C 25 K B3 KA B¢ o i A= 1l 45 48 H
%F Compound C 4, />F Nk 41, 25 %A G it
FR(P<0.05), B MR AEMEREELE L,

TE A BT ARG, AR IE R IR ZUEAS 5 B S ISk 5 07 1 BUBT AR I, 75 Sk 748 77 A i 4 Ak
B Tet sk A B X3 £ 8B

Morphology of neovascularization around parietal lobe ischemia

#H KLF2 .eNOS .TM Fll VEGF mRNA {35 &1K T
sk (P <0.05) ,EPO + Compound C 2§ KLF2
eNOS . TM F1 VEGF mRNA f)Z ik 5 T Compound
C4(P<0.05) AT ik i 41, 25 R TG =
X(P>0.05), WE#E2,

%2 mRNA RABHMELER(n=16)

Tab.2 Detection results of mRNA expression levels

Ze KLF2 eNOS A ™ VEGF
RFARH 0.81 +0.13 0.64 +0.05 0.72 +0.01 0.75 +0.05
Jii ke i 28 0.42 +0.11 0.29 +0. 04 0.33 +0.03 0.25+0.03
Compound C 41 0.25+0.13" 0. 14 =0.02" 0.21 +0.04" 0.12 +0. 04"
EPO 4 0.72 £0. 12" 0.54 +0.06'" 0.65 +0. 02" 0.42+0.01'"
EPO + Compound C 41 0.37 £0.07% 0.21 £0.05? 0.28 +0.01% 0.19 0. 02

F 9.526 11.263 13. 025 11.971

P 0.015 0. 008 0. 005 0. 002

O SRS 4 s, P <0.05;% 5 Compound C 41 LL#%,P <0. 05

2.4 AMPK J% KLF2 % [435k

LA KLF2 e AMPK 25 3R 7K A B,
IEHHS BT ARHAKRA D& AMPK J KLF2
MK, ZR L= X (P >0.05) , Compound
C 41 AMPK K KLF2 5 25K T i ok i 2H

2R GiTEE X (P <0.05) ,EPO 41 AMPK 7 [
(2235 7K 5 it i 21 L6 AEA kg fin, EPO + Com-
pound C 2§ AMPK F KLF2 FEH W EEKEET
Compound C £ IR TRl ML 20 , 22 574 Ge it = X
(P<0.05), W3 &2,
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%3 KLF2 J AMPK & &gty £ 3K K F(n=16)
Tab.3  Expression levels of KLF2 and AMPK protein

S| KLF2 AMPK
BRFARH 0.86£0.03  0.641 £0.01
ikt 11 2] 0.60 0. 01 0.42 +0.03
Compound C 41 0.38 £0.02"  0.22+0.01"
EPO 4 0.83+0.04" 0.62+0.02"
EPO + Compound C 4 0.43 +0.02"® (.31 +0.03"®

F 5.487 9.127

P 0. 003 0. 006

D Sk 2 e, P <0.05;? 5 Compound C 4H FL#, P
<0.05

ki e 1fin 2. Compound C2H EPOZH EPO+compound C4H

KLY m— aas Sl  cm——

AMPK
- e— -

P o — e— —

K2 KWEFE AMPK fo KLF2 & &
AT B AR Rk
Fig.2 Expression levels of KLF2 and
AMPK protein in different groups
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