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Aging is the primary non-modifiable risk factor for the

development of cardiovascular diseases (CVD). CVD
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are often preceded by arterial dysfunction, including
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associated with differences in arterial function in young
and mid-life/older (ML/O) adults. Moreover, incubation
of mouse arteries with serum from young and ML/O
adult humans can directly transfer arterial aging
phenotypes for endothelial function and aortic stiffness.
These results suggest that age-related changes in the
circulating milieu are an underlying mechanism of age-
related arterial dysfunction. Dolphins are mammals
that have evolutionary adapted to diving, with constant
cycles of tissue hypoxia/reoxygenation and disturbed
shear stress -- exposures which cause arterial
dysfunction in humans. Dolphins also have long
lifespans and are relatively free of CVD. Taken together,
dolphins may be a unique model of healthy vascular
aging, with possible applications to clinical medicine.
PURPOSE: To determine if the serum of bottlenose
dolphins (7ursiops truncatus) induces the same arterial
aging phenotypes as the serum of age-equivalent
humans. Methods: Common carotid arteries and aorta
rings from young (Y; 5 mo) and old (O; 25 mo) wildtype
female (F) and male (M) C57BL/6N mice were exposed
ex vivo for 24 and 48h, respectively, to 5% sex-matched
adult dolphin serum. Dolphin serum of Y (17 + 4 years;
n=16:5F/11 M) and ML/O (29 + 2 years; n = 4: 1F/3M)
adults was obtained from the National Marine Mammal
Tissue Bank. Endothelial function was assessed as
carotid artery endothelium-dependent dilation (EDD) in
response to increasing doses of acetylcholine. Aortic
stiffness was measured as elastic modulus, a measure
of intrinsic mechanical wall stiffness. Dolphin serum-
mediated responses in mouse arteries were compared
with that of adult human serum data (Y, 24 + 1 years,
n=10: 5F/5M; ML/O, 67 + 3 years, n=10: 5F/5M).

Differences were assessed via 2-way ANOVAs: within
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species post hoc analyses conducted between age
groups. Results: Endothelial Function. Peak EDD in'Y
mouse carotid arteries was lower following exposure to
serum from ML/O adult humans (ML/O, 78 £ 2 v.Y, 92 +
2%; P < 0.001) and higher in O mouse carotid arteries
after exposure to Y adult serum (92 £ 2 vs. 73 + 5%, P =
0.001). In contrast, EDD was similarly high across all
groups following dolphin serum exposure (3 93% peak
EDD), independent of the age of the serum donor or the
mouse arteries (Y v. ML/O serum donor in Y arteries, P
= 0.773;in O mouse arteries, P =0.942). Aortic
Stiffness. Stiffness in Y aortic rings was ~60% higher
following exposure to ML/O adult human serum (P =
0.001 v. Y adult serum). In O mouse aortic rings,
stiffness was 25% lower after exposure to Y adult
serum (P = 0.044 v. ML/O adult serum). In contrast,
stiffness was similar across all groups following
dolphin serum exposure, independent of age of the
serum donor or the arteries (Y v. ML/O serum donorinY
aortic rings, P = 0.974; in O aorticrings P = 0.157).
CONCLUSIONS: The circulating milieu of bottlenose
dolphins may be geroprotective, which could serve as a
model to investigate mechanisms and potential
therapies for preventing adverse vascular aging and

promoting CV health and longevity in humans.
FUNDING: R21 AG078408 & MSCA-IF-2019:892267.

This is the full abstract presented at the American
Physiology Summit 2024 meeting and is only available
in HTML format. There are no additional versions or
additional content available for this abstract.

Physiology was not involved in the peer review process.

Wia rvarAammand



YYY ITVvVUWVIIIIIIVITv

Role of mitochondrial dysfunction ~ Patients with Castleman

and altered autophagy in disease report mild COVID-19
cardiovascular aging and symptoms and mount a
disease: from mechanisms to humoral response to SARS-
therapeutics CoV-2 vaccination

National Cancer Institute
Establishes Research Network
Reversing age-associated arterial 0 Study Cancer Early Detection
dysfunction: insight from Tests
preclinical models

Immunofoco Cleared to Begin
CAR T Clinical Trial in US and

The short-chain fatty acid acetate ~ China
improves age-associated
vascular endothelial dysfunction

Proteinuria is the single
strongest modifiable predictor of
Aerobic exercise and other kidney function decline
healthy lifestyle factors that
influence vascular aging

For patients with rare sarcomas
like dedifferentiated
liposarcoma, it’s time to look

Sex differences in the time deeper

course and mechanisms of

vascular and cardiac aging in

mice: role of the smooth muscle

cell mineralocorticoid receptor

Powered by

| consent to the use of Google Analytics and related cookies across
the TrendMD network (widget, website, blog). For more information,
see our Privacy Settings and Terms of Use.

Yes No


https://www.trendmd.com/how-it-works-readers
https://www.trendmd.com/google-analytics#
https://journals.physiology.org/doi/full/10.1152/ajpheart.00936.2012?utm_source=TrendMD&utm_medium=cpc&utm_campaign=American_Journal_of_Physiology_-_Heart_and_Circulatory_Physiology_TrendMD_0
https://journals.physiology.org/doi/full/10.1152/japplphysiol.00086.2018?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Journal_of_Applied_Physiology_TrendMD_0
https://journals.physiology.org/doi/abs/10.1152/physiol.2023.38.S1.5726704?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Physiology_TrendMD_0
https://journals.physiology.org/doi/full/10.1152/advan.00088.2014?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Advances_in_Physiology_Education_TrendMD_0
https://journals.physiology.org/doi/abs/10.1152/ajpheart.00262.2020?utm_source=TrendMD&utm_medium=cpc&utm_campaign=American_Journal_of_Physiology_-_Heart_and_Circulatory_Physiology_TrendMD_0
https://ashpublications.org/bloodneoplasia/article/1/1/100002/514974/Patients-with-Castleman-disease-report-mild-COVID?utm_campaign=May24COVID
https://www.precisionmedicineonline.com/precision-oncology/national-cancer-institute-establishes-research-network-study-cancer-early?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Precision_Medicine_Online__TrendMD_1
https://www.precisionmedicineonline.com/precision-oncology/immunofoco-cleared-begin-car-t-clinical-trial-us-and-china?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Precision_Medicine_Online__TrendMD_1
https://targetproteinuria.com/proteinuria-glomerular-disease?utm_source=TrendMD&utm_medium=Widget&utm_campaign=Sparsentan2024&utm_content=Proteinuria_Act
https://pro.boehringer-ingelheim.com/disease/oncology/beneath-ddlps/?utm_source=TrendMD&utm_medium=cpc&utm_campaign=Sponsored_by_Boehringer_Ingelheim_TrendMD_1

< Previous Back to Top Next >

Download PDF

Sign up for alerts SIGN UP

)

Privacy Policy Disclaimer  Terms & Conditions


https://journals.physiology.org/doi/10.1152/physiol.2024.39.S1.951
https://journals.physiology.org/doi/abs/10.1152/physiol.2024.39.S1.1165#
https://journals.physiology.org/doi/10.1152/physiol.2024.39.S1.1341
https://journals.physiology.org/doi/pdf/10.1152/physiol.2024.39.S1.1165
https://journals.physiology.org/action/showPreferences?menuTab=Alerts
https://journals.physiology.org/privacy
https://journals.physiology.org/disclaimer
https://journals.physiology.org/terms
http://www.physiology.org/
https://www.physiology.org/?SSO=Y

