Dietary rapamycin selectively improves arterial function in old mice
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METHODS

Animal Model
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Figure 1. mTOR signaling assessed by phosphorylation of S6 Kinase (S6K) is
iIncreased with advancing age and is reduced by dietary rapamycin.

Total (black bars) and phosphorylated (white bars) S6k , expressed as a ratio of total
to phosphorylated , protein expression in the aortas of young , old and old rapamycin
treated (RAP) B6D2F1 mice. Values are meanszSEM. * Denotes p<0.05 vs young control

Old mice had a significantly greater PWV than young mice (Old 390 + 11 vs. Young
306 % 10 P<0.05, not shown). PWV decreased in old mice (black bar) after
rapamycin treatment, whereas there was no effect of rapamycin on PWV in young
(white bar) mice. Values are meanstSEM.

* Denotes p<0.05 vs pre-treatment

speed of the pulse wave.10

Endothelium In-/Dependent Dilation

« Carotid arteries were incubated in warm physiological saline solution at 37°C,
pressurized to 50 mmHg, and allowed to equilibrate for 60 minutes. Vessels
were pre-constricted with phenylephrine (2uM).

* Lumen diameter was measured in response to cumulative addition of
acetylcholine (ACh: 10°-10+ M), in the absence or presence of the nitric oxide
synthase inhibitor, L-NAME (0.1mM).

« ACh responses were repeated in the contra-lateral vessel after incubation with
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Figure 3: Dietary rapamycin ameliorates age-
associated reductions in endothelium dependent
dilation (EDD) in old, but blunts EDD in young mice.
Carotid artery EDD was lower in old (black triangles)
compared with young (white circles) mice. Rapamycin
treatment reduced EDD in young (black circles), but
improved EDD in old (grey squares) mice. Incubation with
L-NAME, a NOS inhibitor, reduced EDD in all groups and
after L-NAME, EDD was lower in old rapamycin-treated
mice compared to old mice. Values are meanstSEM. *

« Advancing age is one of the major risk factors for
developing cardiovascular disease (CVD) and is
associated with endothelial dysfunction and arterial
stiffening in men and women in the absence of
clinical disease?®.

* We have previously demonstrated the mammalian
target of rapamycin (mTOR) signaling is elevated In

Figure 4: In vitro treatment with the superoxide
dismutase mimetic, TEMPOL, restores endothelium
dependent dilation (EDD) in carotid arteries from old
mice but was without effect on arteries from young or
old rapamycin treated mice. Maximal vasodilation to
acetylcholine (ACh) in the absence (black bars) or presence
(grey bars) of TEMPOL in carotid arteries from young and
old control and rapamycin (RAP) treated mice. Values are
meansSEM.* Denotes p<0.05 vs Young ACh, 1 Denotes p<0.05

Figure 5: Although blunted in young mice by dietary
rapamycin, endothelium independent dilation (EID) to
sodium nitroprusside (SNP) was not altered by aging or
rapamycin treatment in old mice. Dose response curves
to the cumulative addition of SNP in carotid arteries from e
young (white circles), old (black triangles), young

rapamycin (white diamonds) and old rapamycin (grey

squares) treated mice. Values are meansSEM. * Denotes
p<0.05 vs young control

CONCLUSIONS

Reducing mTOR signaling via six weeks of dietary
rapamycin supplementation improved endothelial
function and NO bioavailability by lowering oxidative
stress in old mice
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We hypothesize that inhibition of mTOR signaling
with dietary rapamycin will significantly reverse
age-associated arterial stiffening and endothelial
dysfunction.
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