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Abstract

Background: One of the more significant hormonal systems, the renin-
angiotensin-aldosterone system, controls the kidney function, adrenal
gland through its effect on the balance of sodium and potassium, blood
pressure, fluid volume, and also manages the functions of cardiovascular.
Objective: To clarify the interrelationship between renal dysfunction and
renin-angiotensin-aldosterone system.

Patients and Methods: One hundred samples were collected from
December 1, 2022, to February 18, 2023, from Al Shams Medical
Laboratories (56 male, and 44) female, age range (of 45-60 years), all of
them were volunteers suffering from chronic renal failure in the third stage
the average glomerular filtration rate was 35. 70 + 0.37 125
mL/min/1.73m2. and under conservative treatment. Kidney function test,
active renin, angiotensin Il, and aldosterone were assessed in the serum of
all subjects. The p - value of differences less than 0.05 is measured
significant, and uses the statistical package for the social sciences (23)
software to calculate the correlation coefficient between various
parameters.

Results: The result shows relationship between the changes in GFR with
creatinine, urea and active renin, the mean GFR showed significant negative
correlated with mean creatinine (R = -0.76, p < 0.01. As well as the mean
GFR with mean urea (R = -0.64, p < 0.01). The mean GFR also showed
significant negative correlated with mean active renin in (R = -0.41, p <
0.01). Also, the mean serum active renin level was significantly positive
correlated with mean aldosterone (R =0.33, p < 0.05).

Conclusion: Renin enzyme is inversely related to renal dysfunction, so
when the glomerular filtration rate decrease, the higher the renin
increased, and as a result, the increase in blood pressure in chronic renal
failure patients.
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Introduction

Chronic renal disease is a life-threatening
condition often associated with Kkidney
dysfunction, progression to kidney fibrosis,
and hypertension, eventual chronic renal
failure [1,2]. One of the more significant
hormonal systems, the renin-angiotensin-
aldosterone system (RAAS), controls the
renal function, adrenal gland through its
effect on the balance of sodium and
potassium, blood pressure, fluid volume, and
also manages the functions of cardiovascular
[3]. The classical RAAS was found out
further a century ago. In 1934 Goldblatt et al.
found a link between renal function and renin
and blood pressure. Angiotensinogen, which
is formed in the liver and cleaved by renin
released from kidney juxtaglomerular cells, is
typically represented by the RAAS as an
endocrine system [4]. Through this pathway,
angiotensin | is formed, which, in turn, is
more cleaved by angiotensin converting
enzyme activity of the lungs into the active
form of ANG II, then ANG Il bind to with
cortex of adrenal gland in specific receptors
causing in release of aldosterone. In this way,
the main function of the RAAS is keeping of
blood pressure through ANG Il encouraged
vasoconstriction and aldosterone interceded
sodium retention in the collecting duct [5].
The RAAS is a recognized manager of blood
pressure and determinant of target-organ
destruction. It regulates electrolyte balance
and fluid via coordinated effects on the renal,
heart and blood vessels. ANGII is the
primary effecter of the RAAS and uses its
vasoconstrictor  effect mainly on the
postglomerular arterioles, thereby raising the
hydraulic pressure of glomerular and the
ultrafiltration of plasma proteins, effects that
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might contribute to development of chronic
kidney failure, this explanation is showing
that the role of RAAS in the progress of
chronic kidney disease (CKD) [6]. Since
when a defect occurs in the kidney function,
renin is affected, and as a result, blood
pressure is affected, objective of this study to
clarify the interrelationship between renal
dysfunction and renin-angiotensin-
aldosterone system.

Patients and Methods

One hundred samples were collected from

December 1, 2022, to February 18, 2023,
from Al Shams Medical Laboratories (56
male, and 44) female, age range (of 45-60
years), all of them were volunteers suffering
from chronic renal failure in the third stage
the average glomerular filtration rate was
35.70 £ 0.37 125 mL/min/1.73m2. and under
conservative treatment.
A venous blood sample of 2.5 ml was taken
from each patient involved in the study, and
added into a gel tube used to estimate
creatinine, urea, active renin, angiotensin II,
and aldosterone, after centrifuging the blood
samples at 2500g for 15 minutes, the serum
was extracted.

The automated quantitative COBAS
INTEGRA 400 plus device (from Roche,
Germany) was used to assay creatinine, and
urea, in the serum of all sample, while GFR
is estimated by using the equation eGFR-EPI.
A commercial ELISA Micro wells kit is used
to measure the levels of active renin,
angiotensin 11, and aldosterone in the serum
of all patients.

Statistical Analysis

The p - value of differences less than 0.05

is measured significant, and uses the
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software to calculate the correlation
coefficient between various parameters.
Results

The result shows relationship between the
changes in GFR with creatinine, urea and
active renin, the mean GFR is significantly
negative correlated with mean creatinine (R =
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-0.76, p < 0.01 Figure (1). As well as the
mean GFR was significantly negative
correlated with mean urea (R = -0.64, p <
0.01), Figure (2). The mean GFR also
showed significant negative correlated with
mean active renin in (R = -0.41, p < 0.01),
Figure (3), Table (1).

Table (1): Result of correlation coefficients between GFR with creatinine, urea, and active renin

Correlation coefficients Creatinine

Urea Active renin

GFR -0.76 **

-0.64 ** -0.41**

P-Value <0.05 significant
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Figure (1): Relation between GFR and creatinine in chronic renal failure
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Figure (2): Relation between GFR and creatinine in chronic renal failure
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Figure (3): Relation between GFR and active renin in chronic renal failure

Table (2) showed correlation among the  0.05). but the mean serum active renin
changes in active renin concentration,  Concentration was significantly positive
ANGII, and aldosterone. While the mean  correlated with mean aldosterone (R =0.34, p
active renin concentration showed non-  <0.05), Figure (4).

correlated with mean ANGII, (R =0.19, p >
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Table (2): Result of correlation coefficients between active renin with angiotensin 1, and aldosterone

Correlation coefficients

Angiotensin 11

Aldosterone

Active renin

0.18 NS

0.34 *

P-Value <0.05 significant
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Figure (4): Relation between active renin and aldosterone in chronic renal failure

Discussion

The RAAS is the best-known regulator of
blood pressure (BP) and determinant of
target-organ damage from hypertension. It
also controls fluid and electrolyte balance
through coordinated effects on the heart,
blood vessels, and kidneys [7]. In this study

GFR  showed significantly  negative
correlated with creatinine, increased levels of
creatinine indicator a lower glomerular

filtration rate, which reduces the kidneys'
capacity to eliminate waste [8]. And also,
GFR  showed significantly  negative
correlated with urea, this is carried by a
decrease in GFR in CRF patients. Plasma
levels of creatinine and urea rise as the GFR
decreases because these substances are
removed by glomerular filtration and tubular
secretion [9,10]. The previous study yielded
an interesting finding that has not been

analyzed in depth previously: an independent
association between plasma aldosterone
concentrations and renal filtration in
hypertensive patients with "normal™ renal
function, such that the lower the renal
filtration values, the higher the plasma
aldosterone concentration [8].

The role of renin-angiotensin-aldosterone
system in the progression of chronic kidney
disease The renin-angiotensin-aldosterone
system is a well-known regulator of blood
pressure and determinant of target-organ
damage. It controls fluid and electrolyte
balance through coordinated effects on the
heart, blood vessels, and Kidneys. [11]. GFR
showed significantly negative correlated with
active renin. This maybe because reduced
blood flow. That increased RAAS activity is
also a main factor for numerous pathologic
disorders because ANGII rises aldosterone
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level that led to increase blood pressure and
contributes to the progress of end-organ
injury via direct effects on heart, vascular,
and kidney tissues [12]., so ANGII also
decreases the glomerular filtration coefficient
while rising resistances of afferent and
efferent arteriolar, which contributes to the
declines in GFR [13]. Juxtaglomerular
epithelioid cells of afferent arterioles, which
are the primary location of renin synthesis in
the kidneys, result in reduced extracellular
fluid and blood volume, lower arterial
pressure, and increased sympathetic activity
[14,15]. Active renin level was significantly
positive correlated with mean aldosterone.
That renin receptors are expressed in visceral
and subcutaneous human adipose tissue [16}.
Human adipocytes also have been found to
produce aldosterone B [17].
Conclusions

Renin enzyme is inversely related to renal
dysfunction, so when the glomerular
filtration rate decrease, the higher the renin
increased, and as a result, the increase in
blood pressure in chronic renal failure
patients.
Recommendations
The current study recommends that the levels
of aldosterone be monitored periodically in
patients with renal failure
Source of funding: The current study was
funded by our charges with no any other
funding sources elsewhere.
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