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A simple phylogenetic remark about certain human blood pressure values
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An evolutionary biopsychology hypothesis on some features of the physiological phenomenon of human blood pressure, is put forward.

1. Arterial blood pressure (in short, BP) is the physiological pressure the blood exerts against arterial's walls as it circulates through the human body. It is mainly ruled by a variety of physiological systems, amongst which are neural and hormonal signals from the heart, vasculature, brain, kidneys, and gastrointestinal organs. BP is generally estimated by measuring systolic and diastolic components. Systolic blood pressure (in short, SBP) is the maximal pressure in blood vessels during cardiac systole (heart contraction) and diastolic blood pressure (in short, DBP) is the minimal pressure in blood vessels during cardiac diastole (heart relaxation between contractions). BP is most commonly measured peripherally in the upper arm [START_REF] Piper | Screening for High Blood Pressure in Adults: A Systematic Evidence Review for the U.S. Preventive Services Task Force[END_REF]).

2. The circadian BP variation, although affected by a variety of external factors, represents the influence of internal factors such as ethnicity, gender, autonomic nervous system tone, vasoactive hormones, and hematologic and renal variables. In most individuals, BP presents a morning increase, a small post-prandial valley, and a deeper descent during nocturnal rest [START_REF] Hermida | Circadian variation of blood pressure: The basis for the chronotherapy of hypertension[END_REF].

3. An experimental datum of human physiology (Carretero & Oparil, 2000a,b;[START_REF] Chugh | Circadian variations in blood pressure in health and disease: implications for patient management[END_REF][START_REF] Cohen | Meta-analysis of the morning excess of acute myocardial infarction and sudden cardiac death[END_REF][START_REF] Elliott | Circadian variation in the timing of stroke onset: a meta-analysis[END_REF][START_REF] Hassler | Circadian variations in blood pressure: implications for chronotherapeutics[END_REF][START_REF] Hermida | Circadian variation of blood pressure: The basis for the chronotherapy of hypertension[END_REF][START_REF] Kario | Morning surge in blood pressure as a predictor of silent and clinical cerebrovascular disease in elderly hypertensives: a prospective study[END_REF][START_REF] Lacourciere | Sustained antihypertensive activity of telmisartan compared with valsartan[END_REF][START_REF] Manfredini | Morning surge in blood pressure as a predictor of silent and clinical cerebrovascular disease in elderly hypertensive: a perspective study[END_REF][START_REF] Mansoor | Circadian Blood Pressure Variation in Hypertensive Patients With Primary Hyperaldosteronism[END_REF][START_REF] Millar-Craig | Circadian Variation of Blood-Pressure[END_REF][START_REF] O'brien | Working Group on Blood Pressure Monitoring of the European Society of Hypertension International Protocol for validation of blood pressure measuring devices in adults[END_REF][START_REF] Piper | Screening for High Blood Pressure in Adults: A Systematic Evidence Review for the U.S. Preventive Services Task Force[END_REF][START_REF] Redon | Prognostic Value of Ambulatory Blood Pressure Monitoring in Refractory Hypertension. A Prospective Study[END_REF][START_REF] Redon | Uncontrolled early morning blood pressure in medicated patients: the ACAMPA study. Analysis of the Control of Blood Pressure using Ambulatory Blood Pressure Monitoring[END_REF][START_REF] Smolensky | Chronobiology and chronotherapeutics in primary care: patient care[END_REF][START_REF] Weber | The 24-hour blood pressure pattern: does it have implications for morbidity and mortality?[END_REF] regarding circadian measurement of blood pressure, is that its highest SBP and DBP values are reached around sunrise (say SB-DB p sr ) and sundown (say SB-DB p sd ). 4. To be precise, blood pressure rises sharply in the early morning in response to the activation of the sympathetic nervous system when one awakes. This early morning surge is associated with other important hemodynamic and neurohormonal changes, including increases in heart rate, vascular tone and blood viscosity, and decreases in vagal activity. The activity of the sympathetic nervous system is quiescent during sleep, whereas awakening selectively increases epinephrine levels. Subsequent increases in BP and heart rate are controlled by direct sympathetic neural input into the heart and vasculature in response to increases in activity and upright posture, rather than by an endogenous surge of plasma catecholamines [START_REF] White | Importance of Blood Pressure Control Over a 24-Hour Period[END_REF].

5. There is no a proper, satisfying causal explanation to this fact. It is a mere empirical fact, related to the activation of the sympathetic nervous system, to neurohumoral and hormonal variations, but without a valid, effective motivation why this latter takes place. Above all, the occurrence of the sunrise peak, which is the most prominent one out of the two, is truly incomprehensible because one might rightly argue, on the basis of further experimental data [START_REF] Millar-Craig | Circadian Variation of Blood-Pressure[END_REF][START_REF] Mansoor | Circadian Blood Pressure Variation in Hypertensive Patients With Primary Hyperaldosteronism[END_REF], that, after a night of sleep relaxation, this blood pressure value should instead be the lowest rather than the highest.

6. One1 of the earliest descriptions of circadian rhythm dates back to 1729 by Jean-Jacques D'Ortous De Mairan, who described diurnal leaf movements. Nearly three centuries later, having discovered so much regarding circadian biology, we are still searching for answers to the crucial question ''What makes the biological clock tick?'', to which circadian phenomena are closely related. From a clinical standpoint, the discovery of circadian influence on heart rate and blood pressure was parallel to the technological advances in blood pressure monitoring. There exist biophysiological factors governing circadian blood pressure rhythm.

7. In mammals, the mechanism controlling rhythmic biophysiological processes is located in the suprachiasmatic nuclei of the hypothalamus, one of the most ancestral cerebral zone strictly correlated with autonomous nervous system. This group of approximately 20,000 neurons is referred to as the central clock. These cells are autonomous, as they rhythmically express gene products regardless of external influence. Synchronicity feature of neurons within the suprachiasmatic nuclei is achieved through various coupling mechanisms, even in the absence of light. Furthermore, the discovery of autonomous oscillators in other regions of the mammalian brain and peripheral tissues, challenges the paradigm that there is only one major clock coordinating biophysiological rhythms. 8. However, [START_REF] Chugh | Circadian variations in blood pressure in health and disease: implications for patient management[END_REF] stresses on the suprachiasmatic nuclei as the central clock, synchronized each day by exposure to light, coordinating rhythmic variations in biophysiological functions. It is for this main reason that the suprachiasmatic nuclei is considered as a kind of, so to speak, 'pacemaker' of circadian biorhythms. Tight control of genetic expression within these pacemaker cells corresponds to the maintenance of circadian schedules. Some transcription factors are known to be key players in the timing mechanism of the suprachiasmatic nuclei. Under the influence of these factors, for instance multiple protein expression changes occur, ultimately affecting neurohormonal discharge. Various studies exploring the effects of core clock gene mutation have clearly shown a strong association with maintenance of a 24-hour cycle. Activation of clock-controlled genes occurs when clock proteins bind to promoters, enhancement regions, and even non-coding sequences of DNA. 9. Studies regarding clock-controlled gene expression have shown that vasopressin concentrations within the suprachiasmatic nuclei and hepatic production of the steroid Cyp2α5, are under clock gene influence. Using gene microarray analysis, several groups have demonstrated that up to 10% of gene expression, is under circadian control. Furthermore, clock-controlled genes expressed as a result of this influence vary across tissue types. It is important to note that the research supporting these findings has been conducted with the use of animal models, this being methodologically licit because we are studying the most atavistic zones of the brain. 10. Correlative studies in human subjects are accordingly challenging, but new methodologies have been described. In this regard, clinically, the ultimate concerns posed by these molecular details are the end-result effects on circadian blood pressure variations. Multiple neuroanatomical studies have shown that suprachiasmatic nuclei output is mainly restricted to the medial hypothalamus, although there is evidence supporting termination of suprachiasmatic nuclei efferents in the rostral area as well as the thalamus of mammalian brains.

11. Ultimate targets of suprachiasmatic nuclei stimulation are endocrine neurons and preautonomic neurons. Moreover, direct connections to hormone-releasing neurons (e.g., corticotrophinreleasing hormone, thyrotropin-releasing hormone, gonadotropin hormone-releasing hormone) have been shown, as well as the vasopressinergic effect of the suprachiasmatic nuclei exerting on the releasing of glucocorticoids via the hypothalamicpituitary-adrenal axis has been identified. While these neural connections may indicate a level of control on multiple biophysiological processes, they do not encompass the magnitude of the effect observed. Signaling of preautonomic neurons influences a wide amount of biophysiological functions.

12. Studies using transneuronal tracers have identified the paraventricular nucleus as the center mediating signals from the suprachiasmatic nuclei to the periphery by means of sympathetic and parasympathetic neurons. Perhaps the best described examples of autonomic control exerted by the suprachiasmatic nuclei are that of melatonin secretion and hepatic control of glucose metabolism. Hence, current conventional thought is that these mechanisms play more than an ancillary role in the changes seen in the cardiovascular system through the course of a day, with particular attention to circadian blood pressure value range which, in any case, is closely related to these ancestral zones of human brain [START_REF] Chugh | Circadian variations in blood pressure in health and disease: implications for patient management[END_REF].

13. In particular, just in regard to the occurrence of the characteristic pair (SB-DB p sr , SB-DB p sd ) of blood pressure value range, beyond their biophysiological roots (as seen above) which might explain them only as the result of a mere biomechanics causal effect, we would like to propose a simply historical epigenetic motivation for explaining this fact, precisely based on a phylogenetic origin of the occurrence of such typical values. That is to say, we would like to surmise, within evolutionary biopsychology context, that such typical highest values might have been due to the great and uncontrollable fear of primitive humans when sunrise and sundown occur, a fear mainly related with the high probability of aggressions by wild beasts or, anyway, to the immeasurable existential anguish that surely distinguished primitive human life. This fear should therefore have been inherited epigenetically, as clearly corroborated by what has been said at the points 6.-12., since circadian blood pressure values are ruled by biological clock which is just placed into those most ancestral cerebral zones of human brain.

14. Furthermore, since who suffers of essential hypertension has the pressure values SB-DB p sr and SB-DB p sd very high and greater than standard fixed values to be assigned for normotensive patients, to support this our hypothesis, we may invoke the statistical datum [START_REF] Chobanian | Seventh report of the Joint National Committee on Prevention, Detection, Evaluation, and Treatment of High Blood Pressure[END_REF][START_REF] Heidenriech | Forecasting the future of cardiovascular disease in the United States: a policy statement from the American Heart Association[END_REF][START_REF] Nwankwo | Hypertension among adults in the US: National Health and Nutrition Examination Survey, 2011-2012[END_REF] according to which who mostly suffers of hypertension among world population, is just African people living from generations in USA.

The points 6.-12. are drawn, almost verbatim, from(Chugh et al. 

2011).