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In this issue of The Journal of Clinical Hypertension, an article is being
published that reports the results of a study conducted by Zou and 28
collaborators? from several research institutions, in which they found a
new gene associated with blood pressure control, particularly in sensi-
tivity to sodium intake. The multicentric effort of this work both recalls
and follows the joint effort perspective that was made in the human
genome mapping project,? one of the most impactful scientific activi-
ties of the late 20th century and early 21st century.

These two works with multicentric characteristics are examples
of the need for joint efforts to deal with the complexity of studying
the interactions of more than 25 000 human genes. An example of
the complexity of the genetic interaction to control blood pressure
is well shown just in article published by Zou,® which demonstrated
that polymorphism in the corin gene was associated with salt sensi-
tivity and development of hypertension. This study is being published
only two years after a literature review pointed out 21 genes involved
in hormonal control of the blood pressure since the genome project
until then, of which 18 of them were associated with salt-sensitivity

hypertension.> Among these 18 genes discovered, the genetic poly-

Zou and colleagues are publishing in this issue of The Journal of Clinical Hyperten-
sion, result of one of their studies in which they found that human corin genetic poly-
morphisms is involved in blood pressure control, more specifically in salt sensitivity.
It is being published in this journal shortly after a literature review indicated another
18 genes were also involved in salt sensitivity, however corin gene. This dynamism of
newly discovered genes shows the complexity of studying the genetic control of arte-
rial hypertension and explains its known preliotropic characteristic. In this commen-
tary, the study by Zou and colleagues is placed in the context of recent evidence on
the genetics of high blood pressure and the future perspectives resulting from this and
other studies are presented in the context of the clinical application of genetics in the

prevention and treatment of high blood pressure.

morphism of corin had not been mentioned. This state of the art eas-
ily convinces that the search for genes involved in the blood pressure
response to salt intake cannot yet be considered to be completeness.

Controlling blood pressure is even more complex when considering
the plead of other biological mechanisms involved in blood pressure
control, such as autonomic nervous activity,* endothelial function,”
oxidative stress, and systemic inflammation.® It should be taken into
account that environmental and even socioeconomic variables interact
to determine an adequate blood pressure control or the development
of a hypertensive state. Thus, the challenge of finding answers to the
genetic-environment relationship is even greater.

Despite a good and growing availability of antihypertensive drugs,
as well as non-drug therapies such as physical training’ and some
foods,®? the success rates in antihypertensive treatment still remains
below 50%.1° So, it is precisely in this scenario that the understanding
of the genetic aspects involved in blood pressure control may repre-
sent a possibility of improvement in this results. For this, a plausible
possibility is precisely to increase our knowledge on responsiveness

to treatments modulated by genetic determinants. In the case of
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pharmacological treatment, a relationship of genetic - polymorphism
dependence have been shown. In the review by Rysz and colleagues,*!
are presented studies that showed that genetic polymorphisms
are associated with treatment responsiveness for each of the anti-
hypertensive drug classes (calcium channel blockers, nine studies;
angiotensin |l receptor blockers, nine studies; beta-blockers, nine
studies; beta blockers, nine studies; adrenergic blockers, 10 studies;
and diuretics, nine studies).

The discovery of genetic - polymorphism dependence of responses
to antihypertensive treatments, however, still does not seem enough.
Because of the multifactorial nature of arterial hypertension, we must
understand that the genome project represented only a starting point
that provided us researchers with a basic tool to unravel how we can
translate genetic knowledge into the treatment of arterial hyperten-
sion. While works such as those by Zou and colleagues * have added
a new gene involved in blood pressure responses to salt intake, it is
possible that other studies will discover other genes involved in this
same phenomenon and many other genes involved in the multiple other
mechanisms involved in the control of blood pressure. Given this com-
plexity, it seems that the most plausible path for the future of this line of
investigation is the advance from the single nucleotide polymorphism
level to the omics level.

While genomics is potentially promising in terms of contributing to
the advancement of gene-gene interaction, at the same time it sug-
gests the need to advance to other areas of cell and molecular biology,
such as epigenomics, transcriptomics, proteomics, and metabolomics.
Epigenomics has the potential to clarify how environmental factors
modify innate genetic tendencies to control blood pressure; tran-
scriptomics, proteomics and metabolomics have the potential to indi-
cate drug treatments that attenuate cellular responses promoted by
genomic interactions associated with the pathophysiology of arterial
hypertension, as drugs can act by stimulating or inhibiting transcrip-
tion processes, micro RNA activity and protein formation involved in
blood pressure control. Applications of pharmacogenomics can already
be considered a plausible possibility to increase the antihypertensive
success rate from clinical drug intervention, as argued in the review by
Arnett and Claas.'? Additionally, we already have evidence that both
physical training?® and certain nutrients'# interfere in the control of
gene expressions that contribute to the increase in blood pressure.

Advancing to the level of omics does not exclude the need for stud-
ies with single nucleotide polymorphism studies like the one by Zou and
colleagues. ! These studies effectively contribute to the advancement
of knowledge through the identification of genes involved in blood
pressure control. Data from this study, from other genetic polymor-
phisms that have already been discovered and others that have yet
to be unveiled, will serve to form an interaction network that may
explain the genetic influence on the development and treatment of
hypertension. The relevance of this theme has been noted by several
research groups that have devoted attention to the study of single
nucleotide polymorphism that may be affecting the etiology of arte-

1 16,17

rial hypertension® responses to sodium intake, only among more

recent articles published in the Journal of Clinical Hypertension.

Finally, while single nucleotide polymorphism studies offer the links
(set of genes) that must be linked to understand the complex chain of
genetic interaction involved in controlling hypertension, epigenomics
can shed light on how the environment interferes with innate genetic
programming to better explain this environment-gene interaction; the
proteomics, transcriptomics, and metabolomics can shed light on how
we can interfere with cellular mechanisms through nutritional, phar-
macological or lifestyle aspects so that we have a more complete mas-
tery of this complex system of blood pressure control.

ACKNOWLEDGEMENTS
None.

CONFLICT OF INTEREST

The author has no competing interests.

ORCID

Alexandre Sérgio Silva PhD " https://orcid.org/0000-0003-3576-9023

REFERENCES

1. Zou T, Yao S, Du M, et al. Associations of corin genetic poly-
morphisms with salt sensitivity, blood pressure changes and hyper-
tension incidence in Chinese adults. J Clin Hypertens (Greenwich).
2021;23(12):2115-2123.

2. International Human Genome Sequencing Consortium. Finish-
ing the euchromatic sequence of the human genome. Nature
2004;431(7011):931-945. https://doi.org/10.1038/nature03001.

3. Manosroi W, Williams GH. Genetics of human primary hypertension:
focus on hormonal mechanisms. Endocr Rev. 2019;40(3):825-856.

4. Grassi G, Ram VS. Evidence for a critical role of the sympathetic ner-
vous system in hypertension.J Am Soc Hypertens. 2016;10(5):457-466.

5. Konukoglu D, Uzun H. Endothelial dysfunction and hypertension. Adv
Exp Med Biol. 2017;956:511-540.

6. McCarthy CG, Wenceslau CF, Webb RC, Joe B. Novel contributors and
mechanisms of cellular senescence in hypertension-associated prema-
ture vascular aging. Am J Hypertens. 2019;32(8):709-719.

7. Hagberg JM, Park JJ, Brown MD. The role of exercise training in the
treatment of hypertension: an update. Sports Med. 2000;30(3):193-
206.

8. Toscano LT, da Silva CS, Toscano LT, de Almeida AE, Santos Ada C,
Silva AS, Chia flour supplementation reduces blood pressure in hyper-
tensive subjects. Plant Foods Hum Nutr. 2014;69(4):392-398. https:
//doi.org/10.1007/s11130-014-0452-7.

9. Filippou CD, Tsioufis CP, Thomopoulos CG, et al. Dietary Approaches
to Stop Hypertension (DASH) Diet and Blood Pressure Reduction
in Adults with and without Hypertension: a Systematic Review
and Meta-Analysis of Randomized Controlled Trials. Adv Nutr.
2020;11(5):1150-1160.

10. Cooper-DeHoff RM, Johnson JA. Hypertension pharmacogenomics:
in search of personalized treatment approaches. Nat Rev Nephrol.
2016;12(2):110-122.

11. RyszJ,Franczyk B, Rysz-Gorzynska M, Gluba-Brzdzka A. Pharmacoge-
nomics of hypertension treatment. Int J Mol Sci. 2020;21(13):4709.

12. Arnett DK, Claas SA. Omics of blood pressure and hypertension. Circ
Res.2018;122(10):1409-1419.

13. Improta Caria AC, Nonaka CKV, Pereira CS, Soares MBP, Macambira
SG, Souza BSF. Exercise Training-Induced Changes in MicroRNAs: ben-
eficial Regulatory Effects in Hypertension, Type 2 Diabetes, and Obe-
sity. Int J Mol Sci. 2018;19(11):3608.

14. Roche HM. Dietary lipids and gene expression. Biochem Soc Trans.
2004;32(Pt 6):999-1002.


https://orcid.org/0000-0003-3576-9023
https://orcid.org/0000-0003-3576-9023
https://doi.org/10.1038/nature03001
https://doi.org/10.1007/s11130-014-0452-7
https://doi.org/10.1007/s11130-014-0452-7

SILVA

WILEY -2

15.

16.

17.

Yako YY, Balti EV, Matsha TE, et al. Genetic factors contributing to
hypertension in African-based populations: a systematic review and
meta-analysis. J Clin Hypertens (Greenwich). 2018;20(3):485-495.
Miyamoto K, Iwakuma M, Nakayama T. Effect of Genetic Informa-
tion Regarding Salt-Sensitive Hypertension on the Intent to Maintain
a Reduced Salt Diet: implications for Health Communication in Japan.
J Clin Hypertens (Greenwich). 2017;19(3):270-279.

Freire IV, Casotti CA, Ribeiro 1JS, Silva JRD, Barbosa AAL, Pereira R.
Daily sodium intake influences the relationship between angiotensin-
converting enzyme gene insertion/deletion polymorphism and

hypertension in older adults. J Clin Hypertens (Greenwich). 2018;20(3):
541-550.

How to cite this article: Silva AS. Practical applicability of
genetics for the prevention and treatment of hypertension. J
Clin Hypertens. 2022;24:119-121.
https://doi.org/10.1111/jch.14400


https://doi.org/10.1111/jch.14400

	Practical applicability of genetics for the prevention and treatment of hypertension
	Abstract
	ACKNOWLEDGEMENTS
	CONFLICT OF INTEREST
	ORCID
	REFERENCES


