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ABSTRACT
The objective of this systematic review was to retrieve topics of relevance to the implications of leptin in modulating blood pressure and
in the genesis, prevention and treatment of  hypertension associated with obesity. Considering the hormone as a common link between the
two pathological conditions, were identified actions to reduce the leptinemia, proposed and discussed in the literature. It was found that
nursing lacks production of  knowledge to subsidize the assistance to hypertensive obesity that present alterations in serum leptin. Were
described signs and multifactorials symptoms dynamically interrelated and paradoxical in the manifestation of the clinical case studied, with
effective management interventions in caring for those clients.
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RESUMO
O objetivo desta revisão sistemática foi o levantamento de tópicos de relevância sobre as implicações da leptina na modulação da pressão
arterial e na gênese, prevenção e tratamento da hipertensão arterial associada à obesidade. Considerando o hormônio como um elo comum
entre as duas condições patológicas, foram identificadas as ações para a redução da leptinemia, propostas e discutidas na literatura. Constatou-
se que a enfermagem carece de produção de conhecimento que subsidie a assistência ao hipertenso obeso com alterações nos níveis séricos de
leptina. Foram descritos os sinais e sintomas multifatoriais que se interrelacionam de maneira dinâmica e paradoxal na manifestação do
quadro clínico estudado, com ordenação de intervenções eficazes no cuidado a esses clientes.
Descritores: Leptina; Pressão arterial/terapia; Obesidade; Hipertensão

RESUMEN
El objetivo de esta revisión sistemática fue el levantamiento de tópicos de relevancia sobre las implicaciones de la leptina en la modulación
de la presión arterial y en la génesis, prevención y tratamiento de la hipertensión arterial asociada a la obesidad. Considerando a la hormona
como un eslabón común entre las dos condiciones patológicas, fueron identificadas las acciones para la reducción de la leptinemia, propuestas
y discutidas en la literatura. Se constató que la enfermería carece de producción de conocimiento que subsidie la asistencia al hipertenso obeso
con alteraciones en los niveles séricos de leptina. Fueron descritas las señales y síntomas multifactoriales que se interrelacionan de manera
dinámica y paradojal en la manifestación del cuadro clínico estudiado, con ordenación de intervenciones eficaces en el cuidado a esos clientes.
Descriptores: Leptina; Presión sanguínea/terapia; Obesidad;  Hipertensión
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INTRODUCTION

Universal prevalence rates of obesity are increasing at alarming
proportions all over the world, as one of the main public health
problems in modern society(1).

Different epidemiological studies evidence the connection
between obesity and different comorbidities, with a clear
correlation between weight gain and overweight on the one hand
and the occurrence of cardiovascular diseases on the other.
Among obesity-associated diseases, arterial hypertension (AH)
stands out, since weight gain has been appointed as an important
risk factor for hypertensive disease. Studies demonstrate prevalence
levels of hypertension about 50% higher in obese people(2).

The concept that excess visceral adipose tissue is associated
with the metabolic and hemodynamic complications involved
in mechanisms leading to aterogenic cardiovascular disease and
AH is not recent. For years, several research lines have shown the
involvement of adipose tissue in the physiopathology of AH
and its complications(3-5).

The physiopathological mechanisms that favor the
development of hypertension in cases of obesity are complex
and involve multiple factors. In this context, systematic
hemodynamic and renal alterations stand out, as well as insulin
resistance with compensatory hyperinsulinemia, activation of
the sympathetic nervous system and renin-angiotension system
and effects of nitric oxide and plasma leptin(6).

Clinical effects of leptin on obesity-associated arterial
hypertension

Although hypertension is acknowledged as one of the most
severe consequences of  obesity, the physiopathology of  increased
pressure in obese people has not been fully clarified yet. Current
concepts suggest that the recent Discovery of  the leptin hormone
can represent a common link between these two pathological
conditions(7-8).

Leptin is a peptide hormone with 167 amino acids, mainly
released by adipose tissue and to a lesser extent by bone marrow,
placenta, stomach and hypothalamic tissue. Leptin concentrations
are proportional to the volume of fat cells and increase
proportionally to the increase in the body fat percentage, that is,
leptin levels are positively correlated with the degree of obesity in
animal and human models(9).

Historically, leptin was originally described as the fat cell
hormone(10-11). Since 1994, the discovery that a mutation in the
leptin gene causes severe obesity in rodents suggested that the
physiological function of leptin is to avoid obesity during
excessive food consumption(12-13).

Among other actions, leptin activates hypothalamic receptors,
inhibiting the secretion of neuropeptide Y (NPY), which is an
important neurotransmitter in body weight control, released by
hypothalamus neurons. The inhibition of NPY decreases
appetite and increases thermogenesis through the activation of
the sympathetic nervous system(14). Leptin deficiency (mutation
in the leptin gene) or resistance against leptin action (mutation in
the leptin receptor gene), results in increased NPY in the
hypothalamus. NPY, which increases appetite, also causes

hypersecretion of insulin and glucocorticoids, with subsequent
leptin secretion. When leptin is ineffective to reduce NPY
production, a vicious circle will be established, giving rise to a
phenotype marked by fat deposition or obesity, depending on
the food intake(13,15-16).

Based on this and other studies, it is inferred that leptin
inhibits the orexigenic – appetite inducing – route and stimulates
the anorexigenic – satiety inducing – route. We know today that
fat cells are not only considered protection and support structures,
but as an actual organ with intensive endocrine and metabolic
activity(17).

Plasma leptin levels are increased in case of  obesity, entailing
multiple actions that are potentially relevant not only to control
appetite and body mass, but also to regulate the cardiovascular
system(18).

Among the implications of this hormone for the
pathogenesis of cardiovascular diseases, the effects of leptin on
blood pressure (BP) modulation stand out, through its potential
pressure-raising actions and depressing effects(5). To give an
example, it exerts direct action on the kidneys, increasing renal
sodium release and nitric oxide production, which can result in
decreased pressure levels. It also increases sympathetic tonus in
the kidneys, adrenal glands and heart, which can raise BP.
Experimental research shows that, while leptin infusions are
natriuretic in the short term, sodium retention emerges through
the reduction in the renal blood flow and increases renal vascular
resistance during prolonged infusions. This and other evidence
involve leptin in some obesity-associated hypertension models(19).

Despite reports on leptin’s pressure increasing and decreasing
actions, the former seem to predominate(20). Moreover, in
pathological conditions associated with increased sympathetic
activities, such as congestive heart failure, hypertension and
obesity, the renal diffusion of  norepinefrin is correlated with
plasma leptin after adjustments to the fat mass(21).

In view of these explanations, conclusive evidence about
leptin actions on BP in human still seems to be lacking. Although
the actual importance of this hormone for blood pressure
regulation has not been fully established yet, it seems plausible
that interventions to reduce leptin concentrations are convenient
and desirable in hypertension treatment. High leptin
concentration seems to be play an important role in the
physiopathological mechanisms of obesity-associated AH and
can be considered an independent risk factor for this and other
cardiovascular diseases(22).

Reflecting on the importance of nurses’ role in AH patient
care, the researchers aimed to carry out a systematic literature
review about actions to reduce leptin concentrations in care delivery
to patients with obesity-associated pressure alterations.

METHODS

The systematic literature review method was used, in which
earlier research is summarized and conclusions are established.
The selected articles were based on the question: “What nursing
actions have been proposed or put in practice to reduce leptin
concentrations in care delivery to patients with obesity-associated
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pressure changes?”.
The search was carried out through on-line access to scientific

publications indexed in the following electronic databases:
LILACS (Latin American and Caribbean Health Science
Literature), SciELO (Scientific Electronic Library Online) and
MEDLINE (Medical Literature Analysis).

Initially, the investigated key words were “leptin”,
“hypertension”, “obesity”, “arterial pressure” and “nursing”,
using descriptors in Portuguese, English and Spanish. The criteria
adopted to select the papers were: to address the theme; be
indexed in the abovementioned databases; be available in full
versions in the languages of  the descriptors used for data survey.
No restriction was established as to the research period and
design.

No articles were found that complied with the criteria. Then,
nursing was excluded as a descriptor and the search was refined
to include only papers whose methodological design would
classify the research as a review article. In this second step, i.e. the
critical analysis of the texts this review was based on, the researchers
considered the possibility that the ideas the authors presented
would answer the guiding question.

Fifty-six articles were selected, published between 1997 and
2009, in international journals indexed in MEDLINE and
SciELO. No nursing journal or specific publication was identified.
This finding shows that nurses lack information and investments
in the theme, opening up a range of possibilities to produce
nursing knowledge about care delivery to obese hypertensive
patients with alterations in serum leptin levels.

Below is a synthesis of the selected texts, in addition to
excerpts of other kinds of scientific publications, with a view to
supporting nursing professionals’ clinical practice by listing the
main recommendations about the topic.

Nursing actions to reduce leptin concentration
Research appoints that long-term multidisciplinary

treatments, including lifestyle changes, are fundamental for the
follow-up of obese hypertensive patients(23-25).

Multidisciplinary intervention models without medication
have demonstrated their efficiency to improve patients’ metabolic
health, reducing fasting glucose and circulating insulin
concentrations. According to some authors(26), circulating glucose
and insulin concentrations explain 86% of the variation in
circulating leptin concentrations. This means that leptin
concentrations can be strongly modified, depending on glycemic
homeostasis and insulinemia, suggesting that identifying leptin
concentration adaptations can support clinical and public health
strategies.

Interventions to reduce circulating leptin can exert
cardiovascular and renal effects in hypertensive obese patients(27).
Interventions are needed in the prevention and control of  risk
factors that affect circulating glucose and insulin concentrations,
including food and increased body mass index (BMI), as well as
the treatment and control of blood pressure alterations.

Nurses play an extremely important role in prevention,
treatment and pressure control actions in the hypertensive
population. Strategies that can help professionals to achieve
significant BP reductions include the establishment of effective

and pertinent blood pressure control and hypertension treatment
actions(28-29).

Primary prevention of hypertension, obesity and factors
related to these morbidities is accomplished by intercepting pre-
pathogenic factors and includes health promotion and specific
protection, which should be directed at the removal of risk factors.
Secondary intervention involves patients, the pathogenic agent’s
action, and the level of the disease and is related to diagnosis,
early treatment and prevention of  sequelae. Tertiary prevention,
then, involves preventing disability through rehabilitation
measures(30). Health promotion should be performed at all health
care levels for hypertensive patients, but nurses and other health
professionals should focus on primary care, avoiding the
establishment and progression of the disease.

With regard to nutritional orientations, long-term diet
treatment, through moderated calorie consumption and salt
intake, is the most effective and safe treatment for obesity-
associated hypertension. The use of different calorie limitation
treatments should be considered with care. Energy-consuming
or appetite-reducing drugs can increase blood pressure levels and
are inadequate for use in AH patients(31).

Among all strategies described though, weight reduction may
be the primary and fundamental measure to manage obesity-
associated hypertension. Special considerations for obese patients,
in addition to adequate BP control, include the correction of
metabolic abnormalities and renal protection(32).

Obesity can be diagnosed through different methods, but
anthropometric measures are the easiest, harmless, low cost and
most indicated for daily practice. The form the World Health
Organization (OMS)(33) most recommends to diagnose obesity
is body weight assessment through the BMI.

To classify obesity, it should be taken into account that the
disease is heterogeneous and involves multiple factors, either
due to its etiopathogeny, anatomopathological characteristics,
the clinical situation and its evolution, as well as the concomitance
of health risk factors or not. As a result, the disease is classified
in different ways, depending on the factor that needs to be
considered(34-35).

Basic obesity treatment rests on the modification of
alimentary behavior and the increase of  physical activity. Research
appoints a decrease in circulating leptin concentrations after
systemized exercise, with long-term interventions(36-37), probably
due to the increased production of non-sterified fatty acids while
exercising, reflecting a catabolic state of adipose tissue and, thus,
less leptin secretion(27).

Medication treatment for obesity is indicated in cases of body
mass index higher than 25 kg/m2 or central or android adiposity,
with other obesity-associated diseases (including AH) or in
patients with BMI over 30 kg/m2 when non-medication
treatment alone fails. For didactical purposes, drugs for obesity
treatment can be divided in three basic groups: centrally acting
anorexiant drugs, thermogenic drugs and drugs affecting nutrient
absorption(38). Although anti-obesity drugs offer powerful
pharmacotherapy for obese hypertensive patients, their use
should be limited and additional research is fundamental to test
these agents’ safety and efficacy. The association with other
cardiovascular risk factors, besides BP rise, needs to be considered
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FINAL CONSIDERATIONS

Obesity-associated hypertension should be considered a

chronic disease that is difficult to manage, with multiple
characteristics that involve the interaction of metabolic,
physiological, behavioral, social and molecular influences. Hence,
it becomes a great concern for health professionals, and
interventions should originate in routine consultations at primary
care units.

Nurses play a crucial role in the control of obese hypertensive
patients’ treatment, which is similar to treatment indicated for
metabolic syndrome patients. Diet, exercise and lifestyle
modifications represent the gold standard for these patients’
treatment. If these measures fail, medication treatment and even
more drastic interventions, including surgical procedures, can be
considered.

Nursing professionals should accompany health system users
or perform interventions in the community. With a view to
adequate prevention, orientations about disease risks should
always be focused on. After the disease has installed, nurses
should provide counseling about the benefits of adequate
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the multidisciplinary team about indicated therapeutic approaches
with a view to integrated therapy, to achieve a more effective
prognosis.

Although the understanding about the physiopathology of
obesity-associated hypertension has substantially progressed in
recent years, treatment for obese hypertensive patients remains
empirical and should be assessed in controlled experiments and
large randomized studies.

Nursing professionals need to expand their knowledge about
the physiological determinants of this pathological condition.
In this perspective, researchers should pay great attention to
leptin, as it is an important marker of body adiposity and stands
out as a signal and modulator of  obesity. And obesity, as one of
the main risks for the development of hypertension, should
not be considered a simple cardiovascular risk predictor, but
should be acknowledged as a primordial element in the
pathogenesis of hypertension.

By distinguishing the physiopathological mechanisms
associated with the diseases addressed in this study, nurses can
act more effectively in health promotion, protection and recovery.
Together with their knowledge, they become increasingly able to
act in the fight against the great evils of this century: arterial
hypertension and obesity.



290

Acta Paul Enferm 2010;23(2):286-90.

 Marchi-Alves LM,  Nogueira MS,  Mendes IAC,  Godoy S.

et al. Leptin levels in human and rodent: measurement of plasma
leptin and ob RNA in obese and weight-reduced subjects. Nat
Med. 1995;1(11):1155-61.

10.  Coleman DL. Obese and diabetes: two mutant genes causing
diabetes-obesity syndromes in mice. Diabetologia.
1978;14(3):141-8. Review.

11.   Harris RB, Hervey E, Hervey GR, Tobin G. Body composition
of lean and obese Zucker rats in parabiosis. Int J Obes.
1987;11(3):275-83.

12.    Zhang Y, Proenca R, Maffei M, Barone M, Leopold L, Friedman
JM. Positional cloning of the mouse obese gene and its human
homologue. Nature. 1994;372(6505):425-32. Erratum in:
Nature. 1995;374(6521):479. Comment in: Nature.
1995;374(6518):124. Nature. 1994;372(6505):406-7.

13.   Green ED, Maffei M, Braden VV, Proenca R, DeSilva U, Zhang
Y, et al. The human obese (OB) gene: RNA expression pattern
and mapping on the physical, cytogenetic, and genetic maps of
chromosome 7. Genome Res. 1995;5(1):5-12.

14.   Campfield LA, Smith FJ, Guisez Y, Devos R, Burn P. Recombinant
mouse OB protein: evidence for a peripheral signal linking adiposity
and central neural networks. Science. 1995;269(5223): 546-9.
Comment in: Science. 1995;269(5223):475-6.

15.   Schwartz MW, Woods SC, Porte D Jr, Seeley RJ, Baskin DG.
Central nervous system control of food intake. Nature.
2000;404(6778):661-71. Review.

16.   Haynes WG. Role of  leptin in obesity-related hypertension. Exp
Physiol. 2005;90(5):683-8. Review.

17.   Harvey J, Ashford ML. Leptin in the CNS: much more than a
satiety signal. Neuropharmacology. 2003;44(7):845-54.

18.   Bravo PE, Morse S, Borne DM, Aguilar EA, Reisin E. Leptin
and hypertension in obesity. Vasc Health Risk Manag.
2006;2(2):163-9. Review.

19.  Monroe MB, Van Pelt RE, Schiller BC, Seals DR, Jones PP.
Relation of leptin and insulin to adiposity-associated elevations
in sympathetic activity with age in humans. Int J Obes Relat
Metab Disord. 2000;24(9):1183-7.

20.   Correia ML, Rahmouni K. Role of leptin in the cardiovascular
and endocrine complications of metabolic syndrome. Diabetes
Obes Metab. 2006;8(6):603-10.

21.    Eikelis N, Schlaich M, Aggarwal A, Kaye D, Esler M. Interactions
between leptin and the human sympathetic nervous system.
Hypertension. 2003;41(5):1072-9.

22.   Alvarez-Aguilar C, Mondragón-Jiménez LI, Ramírez-Enríquez
J, Gómez-García A, Paniagua-Sierra R, Amato D.
[Hyperleptinemia as a risk factor in obesity-related hypertension].
Med Clin (Barc). 2004;123(20):766-9. Spanish. Comment in:
Med Clin (Barc). 2004;123(20):780-1.

23.  Cakir H, Pinar R. Randomized controlled trial on lifestyle
modification in hypertensive patients. West J Nurs Res.
2006;28(2):190-209; discussion 210-5.

24.   Villareal DT, Miller BV 3rd, Banks M, Fontana L, Sinacore DR,
Klein S. Effect of lifestyle intervention on metabolic coronary
heart disease risk factors in obese older adults. Am J Clin Nutr.
2006;84(6):1317-23. Comment in: Am J Clin Nutr.
2006;84(6):1257-8.

25.   Tonstad S, Alm CS, Sandvik E. Effect of  nurse counselling on
metabolic risk factors in patients with mild hypertension: a randomised
controlled trial. Eur J Cardiovasc Nurs. 2007;6(2):160-4.

26.   Fisher JS, Van Pelt RE, Zinder O, Landt M, Kohrt WM. Acute
exercise effect on postabsorptive serum leptin. J Appl Physiol.
2001;91(2):680-6.

27.    Davidhizar R, Shearer R. Assisting patients to maintain a healthy
blood pressure. J Pract Nurs. 2004;54(3):5-8.

28.   Jesus ES, Augusto MAO, Gusmão J, Mion Júnior D, Ortega K,
Pierin AMG. Perfil de um grupo de hipertensos: aspectos
biossociais, conhecimentos e adesão ao tratamento. Acta Paul
Enferm. 2008;21(1):59-65.

29.   Rouquayrol MZ, Almeida Filho N. Epidemiologia, história natural e
prevenção de doenças. In: Rouquayrol MZ, Almeida Filho N.
Epidemiologia e saúde. 6a. ed. Rio de Janeiro: Medsi; 2003. p.15-31.

30.  Redon J. Hypertension in obesity. Nutr Metab Cardiovasc Dis.
2001;11(5):344-53.

31.   Hall JE, Jones DW, Kuo JJ, da Silva A, Tallam LS, Liu J. Impact
of the obesity epidemic on hypertension and renal disease. Curr
Hypertens Rep. 2003;5(5):386-92.

32.  Physical status: the use and interpretation of  anthropometry.
Report of  a WHO Expert Committee. World Health Organ
Tech Rep Ser. 1995;854:1-452.

33.   Riebe D, Greene GW, Ruggiero L, Stillwell KM, Blissmer B, Nigg
CR, Caldwell M. Evaluation of a healthy-lifestyle approach to
weight management. Prev Med. 2003;36(1):45-54.

34.  Organização Mundial da Saúde. Obesidade: prevenindo e
controlando a epidemia global: relatório da Consultoria da OMS.
São Paulo: Roca; 2004.

35.   Gutin B, Ramsey L, Barbeau P, Cannady W, Ferguson M, Litaker
M, Owens S. Plasma leptin concentrations in obese children:
changes during 4-mo periods with and without physical training.
Am J Clin Nutr. 1999;69(3):388-94.

36.   Kraemer RR, Chu H, Castracane VD. Leptin and exercise. Exp
Biol Med. 2002;227(9):701-8. Review.

37.  Mancini MC, Halpern A. Investigational therapies in the
treatment of  obesity. Expert Opin Investig Drugs.
2006;15(8):897-915.

38.   Travado L, Pires R, Martins V, Ventura C, Cunha S. Abordagem
psicológica da obesidade mórbida: caracterização e apresentação
do protocolo de avaliação psicológica. Aná Psicológica.
2004;22(3):533-50.

39.  Pugliese R, Zanella MT, Blay SL, Plavinik F, Andrade MA, Galvão
R. Efficacy of lifestyle change psychological intervention in
coronary risk reduction. Arq Bras Cardiol. 2007;89(4):225-30.


