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Abstract

Obesity has been a considered as phenomenon around the globe, leading to a variety of
disorders such as metabolic diseases, asthma, and cardiovascular disease. Obesity and
overweight are often related to increased levels of aldosterone in the blood, which implies a
direct relationship between obesity, high blood pressure and mineralocorticoid levels.
Adipocyte is believed to have a part in the fight against homeostasis, and recent studies have
now shown that human fat is a highly active endocrine tissue. The research thus examined
whether obesity is a rik factor for hypertension. The steroid genesis in human adrenocortical
cells, NCI-H295R and bovine adrenocortical cells, was increased by isolation of human adi-
cyte secretion products, focusing on the secretion of mineral corticoids. The outcoems
indidcated that hypertension associated to obesity has direct relation between the
metabolism of fat tissue and the production of adrenal mineralocorticoids.
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Introduction

Obesity, particularly visceral obesity, is significantly linked to high blood hypertension. It was
established by a diverse range of ethnic, religious, and socioeconomic peoples and is not
limited to developed countries (Ashley, 2010; Bouchard, 2009). The link between obesity and
high hypertension has long been acknowledged, but the molecular basis for the connection
between obesity and high hypertension remains a mystery.

Hyperaldosteronism is frequently linked to obesity (Drenick & Johnson, 2013), and plasma
aldosterone levels are compared with fatty tissue volume (Blair et al., 2007). The aldosterone
mineralocorticoid is the strongest adrenal cortex produced mineralocorticoid which helps salt
buildup and blood pressure. A causal connection between high blood aldosterone levels and
hypertension in obese individuals was therefore suggested (Contreras et al., 2004).
Surprisingly, the increase of aldosterone in obesity is frequently independent to the activity
of the plasma renin. The same applies to our own results, in which the obese, normotensive
(RR 130/80, n = 16) individuals were shown to have a somewhat higher aldosterone/renine
ratio (RR>145/95, n = 16).

For a long time, white adipose tissue was only thought of as a source of lipids and thus an
energy source. Adipose tissue has just lately been identified as a endocrine organ with a high
rate of activity and its role in metabolic and homeostatic regulation (Crepaldi et al., 2015). We
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have investigated the assumption that human adipocyte secretary products are accountable
for obesity-relationship dysfunctions of suprarenal steroids, particularly an increased mineral
corticoids secretion. by directly affecting adrenal cortical activity.

Materials and Methods

Human Tissues

The stable ladies (twenty to thirty-five years old) who have had surgical mammal reductions
(n = 10) provide the human adipose tissue specimens. Collagenase digestion has been used
to separate adipocytes, as previously mentioned (Drewnowski & Holden-White, 2007). In
isolated, floating adipocyte serum-free conditions, DMEM/F12 with 15 mmol/I HEPES and 2,5
mmol/I L-glutamine, 1.125 g/l NaHCO3, 100 U/ml penicillin, and 100 mg/ml Streptomycin
were grown. Cells were cultivated in a humidified environment with 5% CO2 for twenty four
hour at 37°C. The conditioned medium was carefully collected to ensure that the lipid did not
float to the top.

Adrenocortical Cells

The bovine adrenal in a local slaughterhouse was acquired in Nangarhar, Afghanistan and
trypsin-digested adrenal cell was used for 3—4 days to cultivate a confluence of 70 percent in
DMEM/F12 (14). NCI-H295R adrenocortical (ATCC) cells were grown using DMEM/F12 (Hamm
et al., 1989).

Adrenocortical Cells Incubation

For twenty four hours, NCI-H295R or adrenocortical bovine cells were cultured serum-free in
fat-conditioned media. FCCM was combined with ascorbic acid (20 mg/ml), bovine transferin
(10 mg/ml), bacitracin (100 mg/ml), penicillin (100 U/ml), streptomycin (100 mg/ml) and
gentamycin (50% mg/ml) for the incubation of adrenocoretic bovine cells. NCI-H295R cells
were treated with FCCM insulin (52 nM), hydrocortisone (10 nM), b-estradiol (10 nM),
transferrin (10 mg/ml), Selenite (30 nM) and penicillin (1100 U/ml). After incubation and
before to analysis, the medium was collected and frozen at 20°C. A direct radioimmunoassay
was used to measure the concentration of aldosterone in the incubation medium (Han, and
Lean, 2015).

Results and Discussion

According to our results, human adipocytes produce strong release factors. Fat cell-derived
secretagogs induced adrenocortical steroidosis with the main impact on aldosterone release
in human cells NCI-H295R. (Fig. 1).
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Figure 1. Secretion of aldosterone (A) and cortisol (B) from NCI-H295R cells
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This is recently confirmed in primary culture in bovine adrenocortic cells when fat-cell medial
(FCCM) is compared with the maximum forskolin stimulation 210-5M (FSK). 24 h. n.d.: non-
detectable cells were cultured. Mean + SEM, n = four different preparations for fat cells, four
wells / experiment. Important differences in basal secretions are: p< 0.001 (***), p< 0.01 (**).
[Eng-Hen et al., 1997).
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Figure 2. Secretion of aldosterone (A) and cortisol (B) from bovine adrenocortical

Primary culture cells after fat cell-conditioned media stimulation (FCCM). 24 h cells have
been incubated. Mean + SEM, n = 6 different tests, 4 wells/experiment. Important basal
secretion differences are shown: p<0.001 (***), p<0.01 (*). FCCM incubation, albeit to a
lower extent than in H295R cells, encouraged aldosterone and cortisol production (Fig. 2).
The adipose tissue produces angiotensinogen and angiotensin Il in significant amounts. Fat-
cell-conditioned medium stimulant activity (FCCM) also demonstrated an independent
impact of an adipose angiotensin Il Valsartan is used in the presence of an Angiotensin type
1 receptor antagonist. Factor-a may also be excluded from obesity, like lepin, adiponectin,
interleukine-6, and tumor necrosis (Hanson et al, 2014). The stimulating effect
corresponded to the maximum stimulation of forskolin (Fig. 1). The activity was thermal,
ammonium sulfate may be precipitated and protease digested, indicating the protein
involved. Adipocytes also disclose at least two substances, which work together to boost
aldosterone secretion (Haus et al., 2017). These results indicate that adipose tissue has an
undiscovered direct involvement in the adrenocortics, particularly in the production of
mineralocorticoids.

How do the substances secreted by adipocytes make their way to the adrenal cortex? Several
adipocyte secretory products have an auto/paracrine effect on adipocyte metabolism.
However, many reasons are released and evaluated in the bloodstream (Han, and Lean, 2015).
The adrenal and adrenocortical steroidosis produce an endocrine adrenal steroid in the
circulation secretion from subcutaneous or visceral fat. In addition, in close contact with
steroidal cells, fat cells are frequently present in the adrenal. Direct paracrine associations and
potential steroidogenesis stimulation by adipocyte secretory products are made possible by
this near cellular proximity.

Our study described an instance of intraadrenal myelolipoma in a patient with Cushing's
disease that is not reliant on ACTH (Bennet, 2015), which included a significant proportion of
myelolipomatous and adrenocortical tumor cells with abundant clear cell—cell contact (Fig. 3).
Myelolipoma cell secretion products' paracrine actions are believed to be responsible for this
patient's elevated cortisol production.

We thus propose that mineralocorticotropic adipocyte factors may increase endocrine or
paracrine aldosterone production and secretion leading to hyperaldosteronism and, as a
consequence, obesity hypertension. This indicates that the fat cell mass and the blood
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pressure are clearly linked. Discovery of these reasons and subsequent characterization may
lead to novel treatment options for hypertension associated with obesity.
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Figure 3. Paraffin section of a human adrenal from a patient with intraadrenal myelolipoma.
Adipocytes (A) in direct contact with adrenocortical cells (C) within the adrenal.
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