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ABSTRACT

Diabetes Mellitus is a metabolic disorder that causes chronic hyperglycemia. lts progression may lead to the dysfunction of
multiple organs such as kidneys, eyes, blood vessels and neurons. It is caused by a combination of two basic factors that are
abnormal insulin secretion and sensitivity of tissues to insulin. Group of parameters were selected in this study that have some
relation with diabetes mellitus which included serum uric acid, cholesterol, urea, creatinine and urine albumin. The aim of this
study was to find the impact of diabetes mellitus on these parameters. The blood and urine samples were collected according to
the recommended protocol. The biochemical parameters had been determined by Micro-lab 300 biochemistry analyzer and
urine qualitative was performed through uric-v3 strips. A cross-sectional study was carried out by 105 diabetic subjects and their
samples were collected from different laboratories of district Peshawar. The mean age was 44 + 12.54 years and samples were
comprised of 50.48%male and 49.52% females. According to our findings among 105 diabetic patients 29% had elevated uric
acid, 69% cholesterol, 57% urea, 39%creatinine and 40% urine albumin levels respectively. The overall result concluded that
these parameters must be considered or taken seriously to monitor and to limit its progression to irreversible changes.
Keywords: cholesterol, creatinine, diabetes mellitus, nephropathy, serum urea, uric acid, urine albumin.

INTRODUCTION

Diabetes mellitus (DM) is a metabolic disorder that causes chronic
hyperglycemia (1,2,3). It is linked with longstanding damage, and
failure of many organs, predominantly the kidneys, nerves, heart,
and blood vessels (4). DM is mainly classified into diabetes
mellitus Type |, diabetes mellitus Type Il and gestational diabetes.
This abnormality is mainly caused by two basic factors that
includes abnormal insulin secretion and sensitivity of tissues to
insulin (5). In a 24-hour period, the normal arterial plasma glucose
level is 100mg/dl. The level of glucose rises up to 150-165mg/dl
after eating a meal and falls to 55mg/dl after moderate exercise or
fasting (2).

Diabetes mellitus can lead to many complications that
causes devastating changes in the body and apparently, those
changes are irreversible. It may increase mortality and morbidity
among the diabetic patients (2,3). These include macrovascular
and microvascular complications (1,3). There are some blood and
urine parameters that should be monitored such as uric acid, urea,
creatinine, cholesterol and urine albumin to avoid further
complications because, all of these have a relation with diabetes
mellitus.

Uric acid (UA) is the final product of the purine catabolism
(6). While UA has been linked to kidney illness and articular gout,
recent research has shown that it could also be connected
to cardiovascular (CV) disorders (6,7,8). It also has some
connection with metabolic disorders such as diabetes mellitus. Uric
acid and diabetes are closely associated (9). High levels of UA
may distress the liver, insulin sensitivity and insulin clearance.
Poor lipid metabolism in people with higher UA levels may
increase fasting and postprandial insulin levels (10). It also
decrease glomerular filtration rate and skeletal muscle insulin
sensitivity (11).

Urea is the breakdown product of purine metabolism
synthesized in the liver which is excreted out in the urine. While,
creatinine is a chemical compound left over from energy producing
processes in your muscles. Serum urea and creatinine are two
Important indicators used in the diagnosis kidney diseases (12).
Since, uncontrolled diabetes mellitus advances to diabetic
nephropathy. Due to the high blood sugar, the blood vessels of the
kidneys are affected that causes the abnormality in glomerular
filtration rate (GFR). Once the GFR is affected, it will not allow the
urea and creatinine to be filtered out normally (12,13).

Albuminuriais one of the important indicator for the
progression of kidney disease (14). Albumin is a serum protein,
with a size considerably larger than the pores of the glomerular

filtration membrane, so albuminuria is best known as a biomarker
of glomerular dysfunction(15,16). Since, high blood sugar causes
defect in GFR. It can develop albuminuria, and some studies have
suggested a significant link between DM and albuminuria (15,17).
Cholesterol is a waxy substance found in our body.
Increased level of cholesterol causes many pathological conditions
such as diabetes mellitus, hyper tension and heart disease
(18).There is a significant link between diabetes mellitus and
cholesterol (19,20). Several observations suggests that the
accumulation of cellular cholesterol may lead to pancreatic B-cell
dysfunction (19). The lipid abnormality is linked with the
accumulation of fatty acids and cholesterol in pancreatic -cells
which may contribute to the defect in the pancreatic islets.(19,21).

METHODS AND MATERIALS
In this study, total 105 diabetic samples were randomly collected
from different laboratories in district Peshawar. It comprised of 53
males and 42 females aged 20-75 years. These patients were
classified into 11 age groups, with 5 years in each group. The
samples were collected during 25 April to 30 June 2022. Venous
blood was collected from the patients by proper aseptic technique.
Urine samples from the same subjects were collected in a sterile
urine bottle. The samples were transferred to MLT Skill Lab 1 of
Abasyn University in an ice container to prevent deteoriation and
contamination. For the authenticity of the study, these samples
were re-tested for glucose level. The estimation of glucose was
done by glucose oxidase peroxidase (GOD-POD) method. The
modified Jaffe's method was used to quantify creatinine, while the
Urease-Berthelot method was used to assess urea. The
measurement of uric acid was done using the uricase technique.
Cholesterol was also measured using the peroxidase method on
the 300-semi automated clinical chemistry analyzer. Urine albumin
was estimated by the uric 3v dipstick method.

The normal ranges of the biomarkers are given below:
Random blood glucose: 80— 160 mg/dI
Uric acid: 3.4— 4.0 mg/dl in males and 2.4 - 5.7 mg/dl in females
Cholesterol: 100 — 200 mg/dl
Urea: 10-50 mg/dl
Creatinine: 0.5 - 1.5 mg/d|

The mean values and standard deviation for serum urea,
creatinine, uric acid, cholesterol, glucose and urine albumin levels
were calculated with MS Excel software.

RESULTS
Gender wise distribution: Total 105 diabetic patients were
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recruited for this study aged 20-75 years. It comprised of 50.48%
of males and 49.52% of females as shown in the given pie chart
Figure 1.0.

Gender wise distribution

0O

= Male = Female
Figure 1.0: Gender wise distribution among 105 patients.

The Mean and (+ S D) of the parameters were calculated
with MS Excel, which is shown in the table (1.0).

Table 1.1: The mean and standard deviation of age, sugar, urea, creatinine,
uric acid, cholesterol and urine albumin

Parameter Mean Standard Deviation
Age 44 +12.54

Random Blood sugar 259 +89.4

Urea 35 +14.72

Creatinine 1.2 +0.52

Uric acid 4.4 +1.32

Cholesterol 212 +72.54

Urine Albumin 0.5 +0.80

Table 1.2: Age wise distribution among 105 diabetic samples that were
collected randomly

# Age (Years) Male Female
1 20-25 7 4
2 26-30 2 2
3 31-35 1 5
4 36-40 10 11
5 41-45 11 6
6 46-50 7 5
7 51-55 8 10
8 56-60 2 1
9 61-65 4 2
10 66-70 1 5
11 71-75 0 1

Figure 1.1: shows the elevation of level of uric acid, urea, creatinine,
cholesterol and urine albumin with increase of blood sugar and age. The x-
axis in the graph shows the number of age groups and the y-axis shows the
number of patients. (A) The level of uric acid was found elevated in the age
group of 36-40 years and about 28% of diabetic patients had elevated uric
acid. The lowest elevation was recorded in the age group of 71-75 years. (B)
Urea was found 57% elevated in the diabetic patients. The highest elevation
was recorded in 51-55 years of age group. With the increase of age, the
patients were having high urea and high blood sugar. (C) Creatinine level
was found high 36% in diabetic patients. The highest elevation was recorded
in 51-55 years of age group as it is increasing with age. (D) Total 69% of the
diabetic patients had elevated cholesterol level. The highest elevation was
recorded in 41-45 years of age group, consisting of 18 patients having high
blood sugar and cholesterol level. (E) The final result of urine albumin
showed that out 105 patients, 40% patients had high urine albumin levels.
The lowest elevation was recorded in 71-75 years of age group

Age wise distribution: The diabetic patients were segregated in
11 groups as shown in the table (1.2). It starts from 20-25 years
having 11 patients. The age group of 36 to 40 years old had the
maximum number of patients (21), while 71 to 75 years old had the
lowest number of patients (1).

DISCUSSION

Diabetes mellitus(DM) is a series of metabolic illnesses
characterized by chronic hyperglycemia. The main causes of DM
includes, abnormal insulin secretion and poor sensitivity to insulin.
It can progress to the damage of several vital body organs such as
kidneys, eyes, nervous system, and peripheral system. The major
symptoms are polyuria, polydipsia, polyphagia, and glycosuria.
Several blood and urine indicators that are affected by diabetes
mellitus includes urea, creatinine, uric acid, cholesterol, and urine
albumin.

For this study, a total 105 diabetic patients were recruited
whose age rangingfrom20 to 75 years. It was comprised of 49.52
% women and 50.48% men. The patients were segregated in 11
groups to minimize physiological differences. The present study
claims that out of 105 samples, 69% of diabetic subjects had
elevated cholesterol levels. The highest elevation was observed in
41-45 year of age group. A study by Zheng et al, on 1460 diabetic
participants aged 55 or above claims a high prevalence 77% of
Triglycerides and cholesterol levels in diabetic patients (23). In
addition, Cheng et al, found that among 10741 individuals, 27% of
women and 17% of men had high triglycerides and cholesterol
together with diabetes mellitus (21). The sample size and sample
selection is the only variation the current study faces. Prior studies
and the current study have led to the conclusion that as people get
older, the effects of diabetes mellitus have a greater impact on
their cholesterol levels.

In the present study, 28% of diabetic patients have shown
increased uric acid level. The highest elevation was recorded in
36-40 years of age group diabetic patients. A study conducted by
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Singh et al, on 50 hospitalized diabetes patients between the ages
of 35 and 60 revealed that hyperuricemia was common in (46%)
type 2 diabetic individuals (16). Samples size in the prior study was
50 diabetic patients while the present study recruited 105 diabetic
patients.

According to our findings, 57% subjects have been found
with increased serum urea levels and 36% with elevated serum
creatinine levels. The highest elevation of urea and creatinine was
found in 51-55 years of age group. A study conducted by Mishra et
al, on 50 diagnosed cases of diabetes mellitus aged 35-65 years
and claimed that serum urea and serum creatinine were
significantly  increased  with the increasing duration of diabetes
(24). Elevated Serum urea and creatinine levels are the predictors
of renal impairments in diabetic patients. Effective blood glucose
management can halt the development of diabetic nephropathy
and significantly lower the morbidity and mortality rates linked to
this chronic complication (12).

Another study conducted by Azzez et al on 30 diabetic
patients, ranging in age from 40 to 72 years in General Musul
Hospital, Musul, Irag. Urea and creatinine were more common in
older people, with prevalence rates of 16.6% and 33.3%,
respectively(25).In this present study, the age group of (50-55)
years was mostly affected. The findings in this study and earlier
ones indicate that diabetes mellitus progresses to renal failure and
develops diabetic nephropathy.

According to the study, out of 105 samples, (40%) of
patients had raised urine albumin. The highest elevation was
recorded in 51-55 years of age group patients. The study carried
out by Pavkov et al, showed (42%) of microalbuminuria in 195
diabetic participants which is almost similar to our findings and
endorse our findings (22). A study Shih et al, (15) reported the
prevalence of albuminuria in 97% out of 460 type 2 diabetic
patients whose age ranges from 65-91 years. The adult age group
was more prone to diabetic nephropathy because of the
impairment of renal function (15).

CONCLUSION
The findings of our study concluded that, diabetes has a
substantial relationship with serum cholesterol, uric acid, urea,
creatinine, and urine albumin. These parameters should be
frequently evaluated to prevent any irreversible changes in the
body since DM produces significant and irreversible alterations to
the body that can lead to the failure of various vital bodily organs.
For individuals with DM, increased physical activity, dietary
changes, stress management, and better sleeping habits are all
strongly advised. Maintaining stable blood sugar levels is essential
for patients to avoid developing nephropathy. This study provides
an opportunity to diabetic patients to monitor these vital
parameters regularly to avoid progression and complication. The
study should be performed on large population to get more
accurate information

REFERENCES

1. Petersmann A, Miller-Wieland D, Miller UA, Landgraf R, Nauck M,
Freckmann G, et al. Definition, Classification and Diagnosis of Diabetes
Mellitus. Exp Clin Endocrinol Diabetes [Internet]. 2019 Dec [cited 2022 Jun

5];127(S 01):S1-7. Available from: http://www.thieme-
connect.de/DOI/DOI?10.1055/a-1018-9078
2. Poretsky L, editor. Principles of Diabetes Mellitus [Internet]. Cham:

Springer International Publishing; 2017 [cited 2022 Apr 11]. Available from:
http://link.springer.com/10.1007/978-3-319-18741-9
3. Cannon A, Handelsman Y, Heile M, Shannon M. Burden of lliness in Type
2 Diabetes Mellitus. JIMCP [Internet]. 2018 Sep [cited 2022 Apr 16];24(9-a
Suppl):S5-13. Available from:
https://www.jmcp.org/doi/10.18553/jmcp.2018.24.9-a.55
Long T. Diabetes Type 2: Nothing Sweet About It. :128.
Galicia-Garcia U, Benito-Vicente A, Jebari S, Larrea-Sebal A, Siddigi H,
Uribe KB, et al. Pathophysiology of Type 2 Diabetes Mellitus. IIMS
[Internet]. 2020 Aug 30 [cited 2022 Apr 11];21(17):6275. Available from:
https://www.mdpi.com/1422-0067/21/17/6275
6. Alvarez-Lario B, Macarron-Vicente J. Uric acid and evolution.
Rheumatology [Internet]. 2010 Nov 1 [cited 2022 Apr 13];49(11):2010-5.
Available from: https://academic.oup.com/rheumatology/article-
lookup/doi/10.1093/rheumatology/keq204

o &

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Maloberti A, Biolcati M, Ruzzenenti G, Giani V, Leidi F, Monticelli M, et al.
The Role of Uric Acid in Acute and Chronic Coronary Syndromes. JCM
[Internet]. 2021 Oct 16 [cited 2022 Sep 3];10(20):4750. Available from:
https://www.mdpi.com/2077-0383/10/20/4750

Hu Y, Li Q, Min R, Deng Y, Xu Y, Gao L. The association between serum
uric acid and diabetic complications in patients with type 2 diabetes
mellitus by gender: a cross-sectional study. PeerJ [Internet]. 2021 Jan 13
[cited 2022 Jul 15];9:e10691. Available from:
https://peerj.com/articles/10691

9. Bandaru P, Shankar A. Association between Serum Uric Acid Levels
and Diabetes Mellitus. International Journal of Endocrinology [Internet].
2011 [cited 2022 Jul 15];2011:1-6. Available from:
http://www.hindawi.com/journals/ije/2011/604715/

Cook DG, Shaper AG, Thelle DS, Whitehead TP. Serum uric acid, serum
glucose and diabetes: relationships in a population study. Postgraduate
Medical Journal [Internet]. 1986 Nov 1 [cited 2022 Apr 13];62(733):1001-6.
Available from: https://pmj.bmj.com/lookup/doi/10.1136/pgm].62.733.1001
Xiong Q, Liu J, Xu Y. Effects of Uric Acid on Diabetes Mellitus and Its
Chronic Complications. International Journal of Endocrinology [Internet].
2019 Oct 13 [cited 2022 Apr 13];2019:1-8. Available from:
https://www.hindawi.com/journals/ije/2019/9691345/

Lalla P, Banu Pathan S, Jawade P. Correlation of Serum Urea and Serum
Creatinine in Diabetics patients and normal individuals. IJCBR [Internet].
2020 May 28 [cited 2022 Sep 3];7(1):45-8. Available from:
https://ijcbr.in/article-details/10862

Maclsaac RJ, Ekinci El, Jerums G. Markers of and Risk Factors for the
Development and Progression of Diabetic Kidney Disease. American
Journal of Kidney Diseases [Internet]. 2014 Feb [cited 2022 Sep
3];63(2):S39-62. Available from:
https://linkinghub.elsevier.com/retrieve/pii/S0272638613014315
Nikolaidou B, Gkaliagkousi E, Anyfanti P, Gavriilaki E, Lazaridis A,
Triantafyllou A, et al. The impact of hyperglycemia on urinary albumin
excretion in recent onset diabetes mellitus type Il. BMC Nephrol [Internet].
2020 Dec [cited 2022 Apr 5];21(1):119. Available from:
https://bmcnephrol.biomedcentral.com/articles/10.1186/s12882-020-
01774-0

Shih HM, Chuang SM, Lee CC, Liu SC, Tsai MC. Addition of Metabolic
Syndrome to Albuminuria Provides a New Risk Stratification Model for
Diabetic Kidney Disease Progression in Elderly Patients. Sci Rep
[Internet]. 2020 Dec [cited 2022 Aug 16];10(1):6788. Available from:
http://www.nature.com/articles/s41598-020-63967-9

Singh K, Kumar P, Joshi A, Shivhare D, Mahto S, Singh A, et al. Study of
association of serum uric acid with albuminuria and carotid atherosclerosis
in type 2 diabetes mellitus patients. J Family Med Prim Care [Internet].
2019 [cited 2022 Apr 17];8(12):4027. Available from:
https://journals.lww.com/10.4103/jfmpc.jfmpc_777_19

Looker HC, Mauer M, Saulnier PJ, Harder JL, Nair V, Boustany-Kari CM,
et al. Changes in Albuminuria But Not GFR are Associated with Early
Changes in Kidney Structure in Type 2 Diabetes. JASN [Internet]. 2019
Jun [cited 2022  Apr 14];30(6):1049-59.  Available  from:
https://jasn.asnjournals.org/lookup/doi/10.1681/ASN.2018111166

Rhee EJ, Han K, Ko SH, Ko KS, Lee WY. Increased risk for diabetes
development in subjects with large variation in total cholesterol levels in
2,827,950 Koreans: A nationwide population-based study. Li Y, editor.
PLoS ONE [Internet]. 2017 May 18 [cited 2022 Apr 16];12(5):e0176615.
Available from: https://dx.plos.org/10.1371/journal.pone.0176615

Perego C, Da Dalt L, Pirillo A, Galli A, Catapano AL, Norata GD.
Cholesterol metabolism, pancreatic B-cell function and diabetes.
Biochimica et Biophysica Acta (BBA) - Molecular Basis of Disease
[Internet]. 2019 Sep [cited 2022 Apr 16];1865(9):2149-56. Available from:
https://linkinghub.elsevier.com/retrieve/pii/S0925443919301231

Hao M, Head WS, Gunawardana SC, Hasty AH, Piston DW. Direct Effect
of Cholesterol on Insulin Secretion. Diabetes [Internet]. 2007 Sep 1 [cited
2022 Apr 16];56(9):2328-38. Available from:
https://diabetesjournals.org/diabetes/article/56/9/2328/12651/Direct-Effect-
of-Cholesterol-on-Insulin-SecretionA

Cheng C, Liu Y, Sun X, Yin Z, Li H, Zhang M, et al. Dose-response
association between the triglycerides: High-density lipoprotein cholesterol
ratio and type 2 diabetes mellitus risk: The rural Chinese cohort study and
meta-analysis. Journal of Diabetes [Internet]. 2019 Mar [cited 2022 Jul
30];11(3):183-92. Available from:
https://onlinelibrary.wiley.com/doi/10.1111/1753-0407.12836

Pavkov ME, Knowler WC, Lemley KV, Mason CC, Myers BD, Nelson RG.
Early Renal Function Decline in Type 2 Diabetes. CJASN [Internet]. 2012
Jan [cited 2022 Jul 30];7(1):78-84. Available from:
https://cjasn.asnjournals.org/lookup/doi/10.2215/CJIN.07610711

Zheng D, Li H, Ai F, Sun F, Singh M, Cao X, et al. Association between the
triglyceride to high-density lipoprotein cholesterol ratio and the risk of type
2 diabetes mellitus among Chinese elderly: the Beijing Longitudinal Study
of Aging. BMJ Open Diab Res Care [Internet]. 2020 Mar [cited 2022 Jul
30];8(1):e000811. Available from:
https://drc.bmj.com/lookup/doi/10.1136/bmjdrc-2019-000811

Mishra KP, Mawar A, Kare PK, Verma N. RELATIONSHIP BETWEEN
FASTING BLOOD GLUCOSE, SERUM UREA, SERUM CREATININE
AND DURATION OF DIABETES IN TYPE-2 DIABETIC PATIENTS. :6.

632 PJMHS Vol 16, No. 09, September, 2022



