Hypertension (HTN) disproportionately affects African
Americans (AAs) and increases risk for cardiovascular
disease.’

~55% of AAs have high blood pressure and may require two or
more medications to control their blood pressure.??

Lack of scientific research outlining the relationship between
the gut microbial composition and hypertension specific to AAs
Butyrate-related mechanisms can act to decrease blood
pressure; new research has demonstrated that circulating
levels of butyrate are lower in hypertensive (H) than
normotensive (N) subjects.?

Comparing gut composition differences and butyrate producers
between H and N AAs will allow for future research in butyrate
supplementation and its mechanisms in reducing blood
pressure
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Figure 1. Potential
mechanisms through which
butyrate could decrease BP
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Conclusions:

This study aims to distinguish the gut microbiota of H and N to

address the following hypotheses:

(1) Normotensive gut microbiome has a greater diversity.

(2) Normotensive subjects have more butyrate producing
bacteria than hypertensive subjects.

(3) High abundance of butyrate producing microbes in the colon
causes an increase in circulating butyrate levels post
enema.

BEBP Study (Figure 2)

DNA isolated from fecal samples

16S rRNA gene amplified and sequenced on lllumina MiSeq
Platform

Characterize gut microbiota of each subject through gene
taxonomic classification through Quantitative Insights into

Microbial Ecology 2 (QIIME 2) pipeline
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» Higher alpha diversity (species richness) in N than H. HTN

participants have a lower alpha diversity.>°

» Butyrate enema decreased SBP in comparison to controls.
* N group had higher abundances of Alistipes and Odoribacter

which are SCFA producers.’

* Dorea genus produces butyrate but is higher in H and non-

responders; based on previous studies, Dorea is associated with
obesity and inflammation.3°

* Not all butyrate producing bacteria are associated with a

decrease in BP.

* Non-responders have microbes that cause decreased

permeabillity, leading to lower circulating butyrate levels post
enema.
Responders: blood

butyrate increased 30
min post enema

Non-responders: blood
butyrate decreased 30
min post enema

Figure 7. Differences in
circulating butyrate
between responders
and non-responders
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Figure 6. Statistically significant microbes for non-responders vs. responders. Mann-
Whitney test was used to test for significance.”*p<0.01, *p<0.05.
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Figure 8. Possible
mechanism causing
higher circulating butyrate
levels in responders than
non-responders

Future Directions:

« Conduct a power analysis to determine statistically significant
relationship for other butyrate-producing microbes (Megasphaera).

* Increase sample size.

 Mono-association mice model to test specific effects of
Subdoligranulum and Dorea on gut permeability and compare to
germ-free and normal microbiota mice.

1.Lackland DT. Racial Differences in Hypertension: Implications for High Blood Pressure Management. Am J Med Sci. 2014;348(2):135-
138. doi:10.1097/MAJ.0000000000000308

2.Spence JD, Rayner BL. Hypertension in Blacks. Hypertension. 2018;72(2):263-269. doi:10.1161/HYPERTENSIONAHA.118.11064
3.High Blood Pressure Among Black People. www.heart.org. Accessed February 17, 2024. https://www.heart.org/en/health-topics/high-
blood-pressure/why-high-blood-pressure-is-a-silent-killer/high-blood-pressure-and-african-americans

4.Cookson TA. Bacterial-Induced Blood Pressure Reduction: Mechanisms for the Treatment of Hypertension via the Gut. Front
Cardiovasc Med. 2021;8:721393. doi:10.3389/fcvm.2021.721393

5.Guo Y, Li X, Wang Z, Yu B. Gut Microbiota Dysbiosis in Human Hypertension: A Systematic Review of Observational Studies. Frontiers

in Cardiovascular Medicine. 2021;8. Accessed February 18, 2024. https://www.frontiersin.org/articles/10.3389/fcvm.2021.650227
6.Louca P, Nogal A, Wells PM, et al. Gut microbiome diversity and composition is associated with hypertension in women. J Hypertens.
2021;39(9):1810-1816. doi:10.1097/HJH.0000000000002878
7.0h BS, Choi WJ, Kim JS, et al. Cell-Free Supernatant of Odoribacter splanchnicus Isolated From Human Feces Exhibits Anti-colorectal

Cancer Activity. Front Microbiol. 2021;12:736343. doi:10.3389/fmicb.2021.736343.
8.Companys J, Gosalbes MJ, Pla-Paga L, et al. Gut Microbiota Profile and Its Association with Clinical Variables and Dietary Intake in
Overweight/Obese and Lean Subjects: A Cross-Sectional Study. Nutrients. 2021;13(6):2032. doi:10.3390/nu13062032

9.Silveira-Nunes G, Durso DF, Jr. LRA de O, et al. Hypertension |s Associated With Intestinal Microbiota Dysbiosis and Inflammation in a

Brazilian Population. Frontiers in Pharmacology. 2020;11. Accessed February 18, 2024.
https://www.frontiersin.org/journals/pharmacology/articles/10.3389/fphar.2020.00258




