Journal of University of Shanghai for Science and Technology ISSN: 1007-6735

Role of Stress Situation at Diabetic Nephropathy Development

*Dr.Lara Balasim Al-Dahy
**Dr.Maha Raad Hashim
* **AL-Esraa University College , Baghdad , Iraq
E-mail :alimsaleam@gmail.com
Mobil : 009647725503941

Abstract
Background: Diabetic Nephropathy (DN) is disorder occur in renal
nephrons caused by diabetes mellitus (DM) disease . Therefore un-
control DM consider as high risk factor for developed renal disease , the
un-control DM detection by high glycated hemoglobin (HbALc) level for
long periods . Cystatin C is monomeric and non-glycosylated protein
many roles in human body such as diagnosis role in renal, heart and
neurology diseases . Cortisol is the most important stress hormone ,it's
release from adrenal cortex layer to all cells by blood .The functions of
cortisol in cells include: regulation of blood sugar levels, metabolic
process , anti-inflammatory, and other functions.
Objective of the Study: Explain effect of stress situation on Diabetic
Nephropathy disease
Materials and Methods: The present study included 40 DM cases group
classified into 20 control DM (without DN) and 20 un-control DM (with
DN) ,all subjects age in current study was more than 50 years of both
genders. The current study focused on psychological situation of all study
individuals when sample collection ,and the blood sample usedto
measured cortisol ,HbA1c and cystatin c levels
Results: This study shows elevation of serum Cystatin C level , serum
cortisol level and HbALc in un-control DM (with DN) group compare
with control DM (without DN) group
Conclusion: This study confirms that depression can cause elevation of
cortiaol level that lead to increase HbALc level to result un-control DM,
that cause early stage of DN . DN detect by elevation of cystatin C level
Keywords: Diabetes Mellitus, Diabetic Nephropathy, Serum Cortisol
Level , Serum Cystatin C Level

Introduction

Diabetic Nephropathy (DN) is disorder occur in renal nephrons caused
by diabetes mellitus (DM) disease , therefore the DN consider is the
most important of micro vascular complication of DM . DN can lead to
many morphological and functional changes , for example elevation of
urinary albumin and glomerular basement membrane density due to
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nephron's tissue damage (1) . In end state of renal disease the most
patients need to dialysis or renal transplantation ,also the most DN
patients suffer of hypertension , myocardial infraction and other
complications that cause mortality . Several previous study shown that
elevation of serum glucose level for short period (control DM) can't
cause nephron's tissue damage , but serum glucose level for long period
(un-control DM) can cause nephron's tissue damage (DN) .Therefore un-
control DM consider as high risk factor for developed renal disease , the
un-control DM detection by high glycated hemoglobin (HbALc) level for
long periods (2 :

Cystatin C is monomeric and non-glycosylated protein encoder and
product by cst3 gene that occur on chromosome 20 (3) . it has many role
In body such as cysteine proteinases inhibiters of papain family (C1) and
inhibition of microbial cysteine proteinases in blood .Cystatin C has
many roles in human body such as diagnosis role in renal, heart and
neurology diseases 4)

Cortisol is the most important stress hormone ,it's release from adrenal
cortex layer to all cells by blood .The functions of cortisol in cells
include: regulation of blood sugar levels, metabolic process , anti-
inflammatory, and other functions .The release of cortisol hormone
regulation by sympathetic nervous system that effect by various types of
stress (5) . Stress is a situation caused by various factors and
characterized by an imbalance in body functioning, impair in the nervous
system and tension . The stress effect on cortisol release via stress
sensitive endocrine response systems that classify into hypothalamic—
pituitary—adrenal (HPA) axis and sympathetic adrenal medullary system.
Also must be know that cortisol level reach to high level at morning then
fall at evening time (6) .

Materials and Methods

The present study included 40 DM cases group classified into 20 control
DM (without DN) and 20 un-control DM (with DN) ,all cases diagnosis
by KDIGO 2020 (Clinical Practice Guideline for Diabetes Management
in Chronic Kidney Disease). All subjects age in current study was more
than 50 years of both genders , this study was done in Al-Yarmouk
Teaching Hospital — Iraq .The current study focused on psychological
situation of all study individuals when sample collection .The blood
samples separated into 2 tubes after drawing , the first tube treated with
EDTA for measured HbAlc (by chromatography method) ,and the
second tube immediately separated by centrifuge after draw from all
individual to obtain pure serum to measure serum Cystatin C level (by
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immunoassay method) and serum cortisol levels in P.M. period (by
TOSOH instrument) .

The results statistic analysis in this study was used the t-test method to
show different in HbAlc , cystatin C and cortisol level between un-
control DM (with DN) and control DM (without DN) groups. The t-test
method used mean + standard deviation (SD) and p-value ( > 0.05
significant value ) .

Results

This study compared between 2 groups un-control DM (with DN) and
control DM (without DN) at three parameters serum cortisol level ,
HbAlc and serum Cystatin C level , to know the different in these levels
between two groups . Theses result show clinical significant different
between all parameters included in this study between groups . .Show
table 1.

Table 1: Comparison of serum cortisol level , HbAlc and serum Cystatin C level
between Control DM (without DN)and Un-control DM (with DN) groups according to
mean + standard deviation (SD)

Parameters level | Control DM | Un-control DM P-value
(without ~ DN) | (with DN) group
group
Cortisol (ng/ml) 6.5+ 0.96 92+1.1 0.012
HbALc (%) 7.1+0.81 9.8+1.3 0.017
Cystatin C 2.01 +0.50 3.31+2.00 0.020
(mg/L)
Discussion

Diabetic Nephropathy (DN) is the most important of diabetes mellitus
(DM) disease complications about micro vascular level that it refer to
primary kidney disorder .DM is chronic disease has many harmful effects
on human body for example retinopathy , diabetic foot and DN , these
effects cant lead to worry feeling , also called psychiatric stress (1) . The
psychiatric stress of DM patients can convert to depression if the worry
feeling of patient become high , this situation lead to stimulate primary
stress hormone secretion ,commonly cortisol hormone (7) .
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The cortisol hormone is release by adrenal gland at diurnal cycle style ,
elevation at a.m. period and reduce at p.m. period , and has many
functions in human body like regulation of bio-molecular metabolisms
and other functions , so the cortisol hormone act to stimulate
glycogenolysis and gluconeogenesis process in muscle and liver (5) .
Glycogenolysis and gluconeogenesis are metabolic processes lead to
increase of serum glucose level that can development of DM severity
then lead to un-control serum glucose level , on the long period lead to
elevation of HbAlc percent , in this situation the patient become un-
control DM patients (8)

Elevation of serum glucose level can cause various complications in
human body if it elevated for long time such as nephron tissue damage
that lead to impair nephron functions . The failure nephron function
coupled with reduce of glomerular filtration rate (GFR) , therefore used
serum Cystatin C level to detection of GFR reduction that refer to renal
vascular injury at early stage of renal failure (9)

Cystatin C is more specific and sensitive to kidney function due to
Cystatin C is protein has many function in human body and it can pass
from glomerular filtration membrane as free , also it can complete re-
absorption in proximal tubule cells but not back to blood cycle and the
renal can't secrete it (3)

The present study results shown increase of serum cortisol level in un-
control DM (with DN) group compared with control DM (without DN)
group ,these increase can stimulated by psychiatric stress (depression) of
patients . This results agree with Psarraki EE, and et al 2020 that
documented linear correlation between depression and serum cortisol
level (10) . Also this study results confirm elevation of HbAlc by effect
of serum cortisol level increase , that agree with results of Johar H, and et
al 2021 (11) .Then this study show elevation of serum cystatin C level in
un-control DM (with DN) group that agree with Guo JJ, and et al 2017
(12) also agree with (Kachhawa K, and et al 2016 (13) that confirmed
serum Cystatin C level can used as early marker for assessment of kidney
function in patients with DN disease

Conclusion

The study results concluded elevation of serum cortisol level by
depression ( increase of cortisol secretion ) in un-control DM (with DN)
patients , high cortisol lead to increase of HbA1c that refer to high serum
glucose level for long periods , this lead to fail of nephron function (DN)
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( decrease of GFR ) that detected by serum cystatin C level increase at
early stage

References

1-International Diabetes Federation (IDF) Diabetes Atlas.International
Diabetes Federation. 2015; 7ed, Brussels, Belgium .

2-Bhagwan singhmeena, rajeshsolanki, maheshkumar, r.c.gupta,
estimation of urinary protein creatinine index in obese and nonobese
individuals, international journal of scientific research : volume-6 | issue-
11 | november-2017 .

3-Barrett AJ, Davies ME & Grubb A.The place of human gamma-trace
(cystatin C) amongst the cysteine proteinase inhibitors.BiochemBiophys
Res Commun 1984; 120(2):631-6.

4-Poulik MD, Perry DJ, Vokac E &Sekine T. Post-gamma globulin. 11.
Radioimmunoassay determination of levels of post-gamma globulin and
beta 2- microglobulin. ClinicaChimicaActa. 1983; 128:249-60 .
5-Drummond JB, Soares BS, Pedrosa W, Ribeiro-Oliveira A. Revisiting
peak serum cortisol response to insulin-induced hypoglycemia in
children. Journal of Endocrinological Investigation. 2021 Jun;44(6):1291-
9.

6-Basu A, Yadav Y, Carter RE, Basu R. Novel Insights Into Effects of
Cortisol and Glucagon on Nocturnal Glucose Production in Type 2
Diabetes. The Journal of Clinical Endocrinology & Metabolism. 2020 Jul
1;105(7):e2378- 88.

7-Jessica SY, Xu T, James RA, Lu W, Hoffman JE. Relationship
Between Diabetes, Stress, and Self-Management to Inform Chronic
Disease Product Development: Retrospective Cross-Sectional Study.
JMIR diabetes. 2020 Dec 23;5(4):e20888.

8-Bawa H, Poole L, Cooke D, Panagi L, Steptoe A, Hackett RA.
Diabetes-related distress and daily cortisol output in people with Type 2
diabetes. Diabetes Research and Clinical Practice. 2020 Nov
1;169:108472.

9-OH, Mi-Young, et al. Cystatin C, a novel indicator of renal function,
reflects severity of cerebral microbleeds. BMC neurology, 2014, 14.1: 1-
12.

10-Psarraki EE, Kokka I, Bacopoulou F, Chrousos GP, Artemiadis A,
Darviri C. Is there a relation between major depression and hair cortisol?
A systematic review and meta-analysis. Psychoneuroendocrinology. 2020
Dec 3:105098.

11-Johar H, Spieler D, Bidlingmaier M, Herder C, Rathmann W, Koenig
W, Peters A, Kruse J, Ladwig KH. Chronic Inflammation Mediates the
Association between Cortisol and Hyperglycemia: Findings from the

Volume 23, Issue 9, September - 2021 Page-538



Journal of University of Shanghai for Science and Technology ISSN: 1007-6735

Cross-Sectional Population-Based KORA Age Study. Journal of Clinical
Medicine. 2021 Jan;10(13):2751.

12-Guo JJ, Ren W, Li X, Xi GX and Liu J. Correlation between
hyperhomocysteine and serum cystatin C in diabetic nephropathy.
Biomedical Research 2017; 28(11):5153-7.

13-Kachhawa K, Varma M, Kachhawa P, Sahu A, Shaikh M and Kumar
S. Study of Dyslipidemia and Cystatin C Levels as a Predictive Marker of
Chronic Kidney Disease in Type 2 Diabetes Mellitus Patients at a
Teaching Hospital in Central India. J IntegrNephrolAndrol 2016; 3(1):24-
8.

Volume 23, Issue 9, September - 2021 Page-539





