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ABSTRACT Objective: To observe the changes of blood-brain barrier permeability after heart failure (HF) in rats and explore the
possible mechanism of cognitive impairment after HF. Methods: In this experiment, 85 adult male SD rats weighing 300-350 g were ran-
domly divided into 3 groups: sham group, HF group, Control group, HF+TAK242 group, HF+Anti group. After 24 hours of myocardial
infarction, myocardial infarct size was measured by TTC staining, the expression of MMP-9 and NF-kB in rat hippocampus and cortex
was detected by western blotting, the changes in BBB permeability were detected by sodium fluorescein. After 4 weeks of modeling, the
cardiac function of the rats was detected by ultrasound, the behavioral changes of the rats were detected by the Morris water maze
method, and the histopathological changes of the rat hearts were detected by the HE staining method. Results: Compared with the sham
group, there was no significant difference in intraoperative circulation and blood gas analysis in HF groups (P>0.05). After 24 hours of
myocardial infarction, compared with the sham operation group, a clear infarct lesion was observed, and the permeability of sodium fluo-
rescein was increased and the expression levels of MMP-9 and NF-«B in the hippocampus and cortex of the rats were increased in the
heart failure group. Compared with the HF group, cognitive function was improved in the HF group given TAK242, and the cognitive
function of HF rats given antibiotics was reduced. Conclusions: The change of BBB permeability induced by the activation of NF-kB/
MMP- 9 inflammatory pathway may be one of the mechanisms of cognitive impairment after HF.
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Table 1 Physiological parameters

Time
Parameters Group
T, T,
MAP (mmHg) Sham 125.9+ 7.6 90.7+ 9.3
HF 127.0+ 5.9 77.0% 9.4
PaO,(mmHg) Sham 96.0+ 5.2 97.0% 6.8
HF 95.0+ 6.4 96.0+ 7.5
PaCO,(mmHg) Sham 39.5% 4.1 39.0% 4.0
HF 41.3+ 45 40.2+ 3.6
pH Sham 7.39+ 0.02 7.40+ 0.02
HF 7.37+ 0.02 7.35% 0.02
Rectal temperature Sham 36.5+ 0.4 36.2+ 0.3
HF 36.8+ 0.3 36.7£ 0.3

Note: All values are presented as the x* s. MAP, mean arterial pressure; PaO,, partial pressure of arterial oxygen; PaCO,, partial pressure of arterial

carbon dioxide (n=17 for each group). * P<0.05 vs Sham group.

22 LA RREZR T ANARTH S, AT AEANAR | P 2 AR 22T URIR , B AL 2% X 0
5 Sham 4 At , HF 410 JUFESE 24 b J5 o] WIEMTAOREZE  WUANAE S E W A SR RRE (- 1),
%t 5 Sham 41AH L, HF 2.0 UEESE 5 F8 S A8 X IE# A0 01

B 1 DEARREENE
Fig.1 Histopathological changes of heart tissue
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Fig.2 Changes of blood-brain barrier permeability in rats

Note: Results are expressed as the xt s. In the hippocampus, *P<0.05 vs
Control group, *P<0.05 vs Sham group. In cortical tissue, * P<0.05 vs Sham
group.

2.4 fN4AZAFR MMP-9 B NF-xB B HRIEKE

5 Sham 28 LY., HF 21 ) 15 25 1 B2 5 A MMIP-9 2R [ 3%
KK B TR (P<0.05) (] 3), 5 Sham ZHAH L, HF 247 figi
T S FTRZ BT NF-kB £ [ 235 7K 7 i 3 T (P<0.05) (1] 4)

A Hippocampus Cortex
Sham  HF Sham HF
MMP-9 78kD
GAPDH —— « 35.9kD
B N 4 = Sham
i | HF

Relative protein expression
of MMP-9

Cortex

Hippocampus
B3 KR RMED KR MMP-9 B HR*KFE

Fig.3 Expression levels of MMP-9 protein in cerebral cortex and

hippocampus
Notes: (A) Representative Western blots revealed the levels of the MMP-9
protein and the Control 3-actin protein. (B) Quantitatively analysis of the
Western bolt. Results are expressed as the x* s. In the hippocampus,

*P<0.05 vs Sham group. In cortical tissue, “P<0.05 vs Sham group.

Relative protein expression
of NF-kB

Cortex
B 4 X RMED A NF-«B EARIEKTE

Fig.4 Expression levels of NF-«B protein in cerebral cortex and

Hippocampus

hippocampus.
Note: (A) Representative Western blots revealed the levels of the NF-xB
protein and the Control B-actin protein. (B) Quantitatively analysis of the
Western bolt. Results are expressed as the x+ s. In the hippocampus,

*P<0.05 vs Sham group. In cortical tissue, “P<0.05 vs Sham group.
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Fig. 5 Changes in cognitive function in rats.

Note: (A) Sham group spatial probe route. (B) HF group spatial probe route. (C) HF+TAK242 group spatial probe route. (D) HF+Anti group spatial probe

route. (E) Analysis of the total distance of the spatial probe in each group of rats. (F) Analysis of the number of target platform crossing in each group of

rats. (G) Analysis of the time spend in target quadrants in each group of rats. Results are expressed as the x* s. Compared with the Sham group, the

number of target platform crossing in the both HF and HF+Anti groups were significantly reduced (*P<0.05). Compared with HF group, the time spend in

target quadrants in HF+TAK242 group was significantly increased (*P<0.05). Compared with the sham group, the time spend in target quadrants in the

HF+Anti group was significantly reduced (*P<0.05).
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