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Inhibitive effect of nicotinamide mononucleotide on angiotensin II-induced cardiac
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[ Abstract] Objective To investigate the effect of nicotinamide mononucleotide (NMN) in treatment of cardiac fibrosis in mice and
the underlying mechanism. Methods A total of 40 male C57/BL6J mice (8 weeks old) were randomly divided into cardiac fibrosis
model group (model group) , normal control + normal saline group ( control group) , model + NMN group and normal control + NMN group,
with 10 mice in each group. Mouse model of cardiac fibrosis was established by peritoneal injection of 1. 6 mg/ (kg + d) angiotension I
(Ang Il ) through subcutaneously implanted Alzet 1004 micropump, and the mice of the control group was pumped with the same
amount of normal saline. The changes of echocardiography, blood pressure, cardiac HE staining and Masson staining were observed
and the expression of cardiac fibrosis related genes and proteins in mice were detected by real-time quantitative PCR and Western blot
analysis. Results Compared with the control group, the mice in the model group had declined cardiac function and severer cardiac
fibrosis, while NMN treatment improved the ejection fraction and attenuated myocardial fibrosis. The expression of SIRT6 was signifi-
cantly decreased in the model group, and NMN administration up-regulated the expression of the molecule. Conclusion NMN can
inhibit the cardiac fibrosis induced by Ang Il in mice, which may be associated with its up-regulation of SIRT6 expression.
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Table 1

Primer sequences of RT-qPCR

Target gene Forward primer

Reverse primer

GAPDH 5'-TGCTGGTGCTGAGTATGTGGT-3’
SIRT6 5'-GAGGAGCAGTTACGGTCTGTG-3’
Collagen 1 5'-TTGGGCAGGCAAGACACA-3’
Collagen III 5'-CCTCCCAGAACATTACATAC-3’
a-SMA 5'-GAACCAAGAAGGCACAGACAGA-3’

"-AGTCTTCTGGGTGGCAGTGAT-3’
"-TCCTTTCCTTAGCTGACACTTGT-3'
"-GAAGGGAAGGGATGGAGGAG-3’
'-CAATGTCATAGGGTGCGAT-3’
'-GGCGGGACACCTACTCTCATAC-3’

W W

RT-qPCR; real-time quantitative polymerase chain reaction; GAPDH glyceraldehyde-3-phosphate dehydrogenase; SIRT6; Sirtuin 6; «-SMA ; a-smooth

muscle actin.
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Table 2 Baseline data of 4 groups of mice (n=10, x+s)
LVESD LVEDD LVPWT BP
Group
(mm) (mm) (mm) (mmHg)
Control 0.313+0.042 0.128+0.015 0.064+0.006 104.27+13.31
Model 0.327+0.045 0.124+0.017 0.068+0.009 103.39+12.47

Control + NMN  0.318+0.039 0.126+0.018 0.065+0.007 104.78+14.29
Model + NMN 0.323+0.044 0.129+0.021 0.062+0.005 105.02x15.35

NMN : nicotinamide mononucleotide ; LVESD : left ventricular end-systolic diameter;
LVEDD: left ventricular end diastolic diameter; LVPWT: left ventricular posterior
wall thickness. BP: blood pressure. 1 mmHg=0. 133 kPa.
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Figure 1 Changes in postoperative cardiac function in mice of 4 groups
A echocardiography of mice; B,C: comparison of left ventricular ejection fraction (LVEF) and left ventricular fraction shortening (LVFS) in
4 eroups; D; comparison of blood pressure ( BP) in 4 groups. Compared with model group, * P<0.05; compared with control group,
#P<0.05; compared with control + NMN group, “P<0.05. 1 mmHg=0. 133 kPa.
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Figure 2 Postoperative pathological changes in mice of 4 groups
A HE staining (%20) and Masson staining ( X40) results of mice; B: changes of collagen volume fraction (CVF) in mice of 4 groups.
Compared with model group, * P<0.05; compared with control group, *P<0.05; compared with control + NMN group, © P<0. 05.
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Figure 3 Effect of NMN on the expression of related genes and proteins in mice
A . Western blot results of related proteins; B real-time quantitative PCR results of related genes. SIRT6: Sirtuin 6; a-SMA; a-smooth muscle actin.
Compared with model group, * P<0.05; compared with control group, *P<0.05; compared with control + NMN group, © P<0. 05.
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