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[ Abstract] Objective To investigate the effect of nicotinamide adenine dinucleotide (NAD® )
precursor molecule in drinking water on lesion of thoracic aortic aneurysm (TAA) in mice. Methods
TAA mouse model was induced by B -aminopropionitrile (BAPN) and supplemented with NAD"
precursors, nicotinamide mononucleotide (NMN) and nicotinamide riboside (NR) , to enhance NAD"
levels in the model mice. Three-week-old male C57B1./6J mice were treated with BAPN, BAPN+NMN,
and BAPN+NR in drinking water for 4 weeks, respectively, and mice treated with oral saline served as the
control group. The death events of mice were recorded during the experiment, and the aorta was dissected
to determine the cause of death. At the end of the experiment, the surviving mice were monitored by aortic
ultrasound, and the thoracic aorta was dissected for histopathological analysis. Three-week-old male SoNar

mice were treated with the same method for 2 weeks. The aorta was dissected and sectioned, and the
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NADH/NAD" ratio was measured by fluorescence quantitative method. Results Compared with the
group receiving BAPN alone, the mortality rate of mice treated with NMN or NR decreased, but there was
no significant difference. BAPN induced significant dilation of the thoracic aorta in mice (P<C0.001) and
resulted in more severe TAA pathological phenotypes. However, NMN or NR treatment could reduce the
degree of dilation and alleviate the pathological manifestations of the tissues. There was no significant
difference in the ratio of free NADH/NAD" in aortic tissue among these groups. Conclusion Oral

supplementation of NAD" precursors had a certain therapeutic effect on thoracic aortic dilatation and lesions
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in BAPN model mice, reducing the incidence of fatal TAA events.
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BAPN: g-aminopropionitrile ; NMN : Nicotinamide mononucleotide;
NR: Nicotinamide riboside.
1 NMN 5 NR X BAPN 5 S TAA /N R B9 4 7 R B 520
Fig1 Effect of NMN or NR on survival rate in mouse with
BAPN-induced TAA
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A': Representative mouse aortic ultrasound image, dotted lines and arrows mark the location of the aorta; B: Statistical analysis of maximum

aortic diameter, P values were determined by One-way analysis of variance with Tukey’s multiple comparisons test as a post-hoc test. BAPN:

B-aminopropionitrile; NMN: Nicotinamide mononucleotide; NR: Nicotinamide riboside.
2 NMN Gz NR 3 BAPN % S TAA /)RR 3 30 Bk EL 12 69 % 1)
Fig2 Effect of NMN or NR on aortic diameter in mouse with BAPN-induced TAA

BAPN+NMN BAPN+NR

Saline BAPN

BAPN: B-aminopropionitrile; NMN: Nicotinamide mononucleotide ;
NR: Nicotinamide riboside.

B3 NMN &L NR & BAPN % 5 89/ B89 £ 3 Bk R ) =
Fig3 Aortic anatomy of NMN or NR-treated BAPN-induced

model mouse
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The black boxes mark the enlarged areas. BAPN: B-aminopropionitrile; NMN: Nicotinamide mononucleotide; NR: Nicotinamide riboside.
B4 NMNGEiNRX BAPN % SH TAA/MNRK E ALK ERIKH N
Fig4 Effect of NMN or NR on the pathological manifestations of thoracic artery in mouse with BAPN-induced TAA
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A Schematic design of the experiment (2-wk-old male SoNar
mice were treated with BAPN, BAPN+NMN, BAPN+NR or
normal saline in drinking water for 2 weeks) ; B: Fluorescence
quantitative analysis of NADH/NAD" in aortic slices. BAPN:
B-aminopropionitrile; NMN: Nicotinamide mononucleotide; NR:
Nicotinamide riboside.
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Fig5 NMN or NR affects the NADH/NAD' ratio in the

aorta of BAPN model mouse
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