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Abstract: Objective To explore the immune and inflammatory markers of simultaneous treatment of heart and brain in Naoxintong
Capsules (fixi-0ri# )i %E). Methods The left anterior descending coronary artery ligation (LAD) model was used as the myocardial
ischemia model, and the middle cerebral artery occlusion (MCAO) model was used as the cerebral ischemia model. SD male rats were
divided into eight groups, including sham group, model group, Naoxintong (110 mg/kg) group and captopril (10.125 mg/kg) group used
for myocardial ischemia research, as well as sham group, MCAO model group, Naoxintong (220 mg/kg) group and Ginkgo biloba extract
(50 mg/kg) group used for cerebral ischemia research, with 15 rats in each group. Electrocardiogram, myocardial enzyme spectrum and
transmission electron microscope were selected as pharmacodynamic indexes. Bioinformatics and proteomics were used to predict and
screen immunoinflammatory markers. qRT-PCR and Western blotting were used to verify the mRNA and protein relative expression levels

of key candidate marker targets. Results Naoxintong Capsules not only decreased the heart infarction rate and myocardial enzyme
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activity in LAD rats (P < 0.01), improved myocardial injury, and decreased cerebral hippocampus injury and cerebral edema in LAD rats
(P <0.05). In MCAO rats, Naoxintong Capsules significantly decreased cerebral infarction rate, neural function score and rate of water
content in cerebral tissue (P < 0.05, 0.01), alleviated myocardial tissue and cell damage, and decreased myocardial enzyme activity (P <
0.01). According to the results of bioinformatics and proteomics, the related targets of Toll receptor signaling pathway were the core for
the simultaneous treatment of heart and brain and had the potential to become markers. The mRNA and protein relative expression levels
of interferon-a (IFN-a), Toll-like receptor 4 (TLR4), TLR7 and tumor necrosis factor-a. (TNF-a) were significantly changed under two
conditions of myocardial ischemia and cerebral ischemia (P < 0.05, 0.01), indicating that inflammatory cytokine storms and immune
response cascades occurred in the hippocampus of LAD and MCAO rats. Conclusion IFN-o, TLR4, TLR7 and TNF-a can be used as
immune and inflammatory markers of heart-brain mutual damage and simultaneous treatment of heart and brain in hippocampus.

Key words: Naoxintong Capsules; hippocampus; simultaneous treatment of heart and brain; immune and inflammation; Toll-like

receptor related proteins; marker
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Table1 Primer sequences
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CGCTTTCAGCTTTGCCTTAA
CTCCAGAAGATGTGCCTCCC
TTACCAAGAAATTACGGCATC
ACATTCACAGCCGCGTGTC
GCTGTCCTATAACCTCATCGTC
ACCCACATCAAGCACTCG
TGCCTCAGCCTCTTCTCATT
CCCATTTGGGAACTTCTCCT
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EOFSLREHEBG KR, SETERMERE: "P<0.05 "P<0.01; SHEHAHE. P<0.05 #P<0.01, FEF,
Black arrows represent areas of pathological damage; *P < 0.05 P <0.01 vs sham group; *P < 0.05 *P <0.01 vs model group, same as figures.
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Fig. 1 Myocardial infarction rate (A), electrocardiogram (B), myocardial enzyme spectrum (C), HE staining (D) and ultra

microstructure (E) in myocardium of rats in each group under myocardial ischemia (X £ s, n =6)
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Fig. 2 HE staining (A), ultra microstructure (B) of cerebral ehippocampus tissue and rate of water content in brain tissue

(C) of rats in each group under myocardial ischemia (X £ s, n = 6)
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Fig. 3 Cerebral infarction rate (A), neural function score (B), rate of water content in brain tissue (C), HE staining (D) and

ultra microstructure (E) in brain tissue of rats in each group under cerebral ischemia (X £ s, n = 6)
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Fig. 4 Electrocardiogram (A), HE staining (B), ultra microstructure (C) in myocardium and myocardial enzyme spectrum

(D) of rats in each group under cerebral ischemia (X £ s, n =6)
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“simultaneous treatment of heart and brain” bioinformatics analysis of Naoxintong Capsules
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A-pathway enrichment bar chart of myocardial tissue in Naoxintong group and LAD model group; B-pathway enrichment bar chart of cerebral tissue of
Naoxintong group and LAD model group; C-pathway enrichment bar graph of cerebral tissue of Naoxintong group and MCAO model group; D-pathway
enrichment bar chart of myocardial tissue in Naoxintong group and MCAO model group.

6 MDEAREEATT LAD 1 MCAO XRHIEARAFER n=3)
Fig. 6 Proteomic results of Naoxintong Capsules in treatment of LAD and MCAO rats (n = 3)

3.5 qRT-PCR #&M;ED R Toll #£Z k84S  TLR7. TLRY 1 TNF-o ) mRNA FRik/K V& E T+ &
mRNA KiAKF (P<<0.05. 0.01); SHAYHLLAEL, MxCiEdl iR

%} IFN-o. IRF3. IRF7. TLR2. TLR4. TLR7\ MUY mRNA RiE 8 WK (P<0.05. 0.01). 45
TLR9 1 TNF-o Lt 8 AN Gy Fl 58 i 4 midk RRW, LI i 2 B2 RS LAD KEA MCAO
qRT-PCR 73#r. W15R 2 i, SEFRHALE, 1‘% KR EHE S Y IFN-a. IRF3. IRF7. TLR2. TLR4-
I KRIES IFN-ow IRF3+ IRF7. TLR2. TLR4. TLR7. TLRY F1 TNF-o /) mRNA Fik/K o

<2 OHBRIMANRNER A FR A8 S Toll HZAHE K SH mRNA RIZKFE (X+s,n=3)
Table2 mRNA expression levels of Toll-like receptor related targets in hippocampus of rats with myocardial ischemia and
cerebral ischemia (X £ s, n=23)

R A FIE/ mRNA #I% R ik &
=7 (mgkg)  IFN-a IRF3 IRF7 TLR2 TLR4 TLR7 TLRY TNF-o,
DA BETA  —  1.00£0.10 1.002+0.06 1.00+0.03 1.00+£0.04 1.02+024 1.00+£0.08 1.00+0.09 1.00+0.04
il —  36.1218.8519.59£0.96"9.1740.48" 5.14£1.16* 6.3620.52" 7.52£2.15**13.2940.63" 18.58 £1.23*
Ml 110 20.3120.98% 6.38+£0.29%2.4740.26% 3.58£0.43% 2.830.22% 3.02+£0.26% 2.760.26" 1.00+0.13%
Mgkl HFEAR  —  1.01£0.19 1.00£0.05 1.01£0.13 1.012£0.18 1.04+0.39 1.042037 1.13+0.66 1.02+£0.24
il —  7.6010.94™ 1.79£0.58" 3.83+1.06™ 3.16£0.49™ 3.4340.62" 3.03£1.21° 3.81+135" 4.40+0.04™

B 220 1.40F1.91% 0.60+0.17%1.76+0.91% 1.734+0.11* 1.63+0.23" 1.424+0.11* 0.88+0.51* 3.054+0.71*

H5REFRUALLE: "P<0.05 ™P<0.01; SHEAMALE: *P<0.05 *P<0.01.
*P<0.05 **P<0.01 vs sham group; P <0.05 *P<0.01 vs model group.
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Fig. 7 Toll-like receptor-associated protein expression levels in hippocampus of rats with myocardial ischemia (X +s,n =3)
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Fig. 8 Toll-like receptor-associated protein expression levels in hippocampus of rats with cerebral ischemia (X + s, n=3)
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