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Abstract

Introduction: Nesfatin-1(NES-1) is an 82-amino acid-length anorexigenic polypeptide linked to the regulation
of glucose metabolism. Type 2 Diabetes is associated with alterations in glucose metabolism. Some studies
revealed high levels of nesfatin-1 in newly diagnosed patients of type 2 diabetes, but others reported lower levels
in diabetic patients. Due to the contradictory results of NES-1 in the literature and no studies being carried out in
Manipur and the North-Eastern states of India, it was planned to study the serum NES-1 level among patients
with Type 2 diabetes mellitus at different glycemic statuses.

Methodology: This cross-sectional study was conducted in the Department of Biochemistry, in collaboration
with the Medicine department and the Multidisciplinary Research Unit, RIMS, Imphal, which included 40 newly
diagnosed individuals, 40 diagnosed individuals on treatment, and 40 normal healthy individuals. The serum
nesfatin-1 was estimated with a Sandwich ELISA Kkit.

Results: Mean age and sex showed no significant differences among the cases and controls. Mean serum
Nesfatin-1 levels were significantly elevated in newly diagnosed cases (1.03 + 0.60 ng/mL) compared with
diagnosed cases (0.09 £ 0.05 ng/mL) and controls (0.62 + 0.28 ng/mL). In the study, diagnosed cases exhibited
significantly lower levels of Nesfatin -1 than controls. Diagnosed cases demonstrated higher levels of insulin
resistance, HbAlc, and fasting blood glucose compared to newly diagnosed and controls, indicating greater
metabolic disturbance.

Conclusion: The altered levels and correlations observed in the present study further suggest that nesfatin-1 may
serve as a potential biomarker for metabolic dysregulation and insulin resistance. However, variations in nesfatin-
1 levels across different studies indicate that its role may depend on the progression of the disease, treatment
status, and metabolic environment.
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Introduction

Nesfatin-1 (NES-1) is an 82-amino acid anorexigenic nesfatin-1 with insulin in pancreatic B-cells suggests a
peptide derived from nucleobindin-2 (NUCB2) that is role in insulin secretion. Insulin resistance was
involved in the regulation of glucose homeostasis. assessed using the homeostatic model assessment of
Experimental studies have demonstrated that nesfatin- insulin resistance (HOMA-IR).1?

1 improves insulin sensitivity and reduces insulin I~
resistance. Furthermore, the co-localization of o
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Latest clinical observations proposed NES-1 to play a
possible role in diabetic hyperphagia.®> It was
discovered by Oh-1 and colleagues in 2006 having an
approximate weight of 9.8 kilo Dalton and a half-life
of 23.5 minutes. It has three parts; the middle part is
described as an active part of nesfatin-1 having the key
role for the anorexic effect of nesfatin-1.

The hypothalamus secretes the polypeptide and is
responsible for the regulation of feeding behaviour
which decreases during fasting and is involved in the
regulation of food intake suggesting its involvement in
the regulation of energy homeostasis.> NES-1 can
inhibit food intake via melatonin system activation,
independent of the leptin pathway which explains the
mechanism of inhibition of food intake with the direct
inhibition of an orexigenic substance.® A recent study
suggests that NES-1 levels are increased by
dehydration and found it positively correlated with
plasma sodium concentration and plasma osmolality.’

Molecular and animal studies suggested its
involvement in enhancement of insulin sensitivity by
promoting peripheral glucose uptake and decreasing
gluconeogenesis via different mechanistic pathways.®
The major function of NES-1 is inhibition of food
intake in time-dependent, dose-dependent, and
insulin-dependent manner.® NES-1 is stable in blood
for 20 minutes after intravenous injection and can pass
through the blood brain barrier in both directions. It
has been found that its expression level is 20-fold
higher in the gastric oxyntic mucosa than in the brain.
11

Diabetes Mellitus (DM) is a condition characterized
by chronic hyperglycaemia with disturbances of
carbohydrate, fat and protein metabolism caused by
defects in insulin secretion, insulin action, or both. The
characteristic symptoms include thirst, polyuria,
blurring of vision, weight loss, and complications like

diabetic  ketoacidosis, retinopathy, neuropathy,
nephropathy,  coronary artery disease and
cerebrovascular diseases.? Non-vascular

complications include infections, cataract, uropathy
and sexual dysfunction.!3

The prevalence of Type 2 Diabetes Mellitus has been
increasing steadily all over the world. In 2024,
according to IDF- 106.9 million people are from the
South East-Asia and 89.8 million people belong to
India. The prevalence of diabetes in adults in India is
10.5%. In the state of Manipur, the prevalence of
Diabetes is 5.1% as of 2017 in the ICMR-INDIAB
population-based cross-sectional study done by Anjan
RM et al.®

Prevention of diabetes is through lifestyle
modification. However, no cure is available despite
new insights and drugs. Management should be
tailored to improve the quality of life of individuals
with T2DM.® Type 2 Diabetes is associated with
alteration in glucose metabolism, insulin resistance,
abnormality in fasting serum glucose (FSG), and also
impaired glucose tolerance.l” Studies evaluating the
relationship of circulating nesfatin-1 in patients of type
2 diabetes have produced conflicting results. Some
studies revealed high levels of nesfatin-1 in newly
diagnosed patients of type 2 diabetes'® but others
reported lower nesfatin-1 levels in diabetic patients.

According to the IDF criteria

Test Criteria

Diabetes Mellitus

1. Fasting plasma glucose

>7 mmol/l or >126 mg/dl

2. 2 hrs plasma glucose after OGTT*

> 11.1 mmol/l or 2200 mg/dl

3. Random plasma glucose

>11.1 mmol/l or > 200mg/dl

4. Glycosylated haemoglobin

>6.5%

*OGTT= Oral glucose tolerance test

It is important to understand whether nesfatin-1 can be
used as a supportive tool in the diagnosis and treatment
of glucose metabolic impairments. Many studies have
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explored the role of nesfatin-1 in insulin sensitivity

and insulin resistance in T2DM among various QQ
population across the world. However, no studies have €¥)
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been carried out in Manipur and North-Eastern states
of India. Due to the contradictory results of nesfatin-1
in the literature, it was planned to study the serum
nesfatin-1 level among patients with Type 2 diabetes
mellitus.

Study Objectives: To estimate and compare the level
of Nesfatin-1 in normal healthy individuals, newly
diagnosed (IDF criteria) cases without treatment and
diagnosed (more than one year under treatment) cases
of type 2 Diabetes Mellitus with treatment.

Materials And Methods:
Study Design: Cross-sectional study

Study setting: The study was carried out in the
department of Biochemistry in collaboration with the
Department of Medicine and the Multidisciplinary
Research Unit, Regional Institute of Medical Sciences,
Imphal, a tertiary care hospital in Manipur, that
receives about 2000 cases of T2DM annually.

Duration of Study: 24 months (01/02/2024-
01/01/2026)

Study Population: The sample size was calculated by
taking values of S.D = 1 of high-density lipoprotein in
patients with T2DM and d = 0.196 from the study
conducted by Algul S et al?®, by applying the formula
_ (Z)2x(SD)2
T (@2
group, consisting of 40 newly diagnosed (IDF criteria)
cases of Type 2 Diabetes Mellitus who are not on
treatment, 40 diagnosed (more than one year) cases of
diabetes mellitus on treatment were recruited from the
Endocrinology/Medicine OPD and wards in
consultation with the Endocrinologist and also in
conjunction with patients admitted in the Medicine
ward. Another 40 age (Range of 4 years) and sex
matched normal healthy individuals without any
physical or mental ailments were recruited from the
patient party or OPD attendees as controls. Altogether
120 people were included in the study. Individuals
whose age is 18 years and above, who gave written
consent to participate in the study voluntarily, were
included in the study.

n . Forty participants were taken in each

Patients of Type 1 diabetes, chronic kidney disease,
anorexia nervosa, coronary artery diseases, lung
diseases, adrenal disorders, history of vascular
diseases, chronic liver disease, history of recent
trauma or surgery, patients on steroid therapy, thyroid
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dysfunction, cancer patients, epilepsy patients,
hormone replacement therapy and pregnant women
were excluded from the study. Approval from the
institutional Research Ethics Board, RIMS vide REB
no. A/REB/Prop(FP)214/141/20/2023.

Data collection

Detailed history regarding the duration of disease, age
of onset of disease, associated symptoms of
complications were taken, and a written informed
consent was taken from all the subjects. Standard
protocols were used to measure body weight and
height with appropriate validation and quality control
procedures. Body mass index (BMI) was calculated as
weight (kg) divided by the square of the height (m?).
After acquiring informed consent, and a minimum of
8-hour fasting, 6ml of venous blood sample was drawn
from the individuals included in the study. About 2 ml
of blood was collected in a fluoride vial for the
estimation of fasting blood glucose, and 2 ml of blood
was collected in an EDTA vial for the estimation of
HbA1lc. The remaining 2ml of blood was collected in
a plain vial and centrifuged at 3000 rpm for 10-15
minutes, and serum was separated. The fasting blood
glucose of the subjects was estimated immediately.
Two ml serum was aliquoted and preserved at -20°C
for the insulin and Nesfatin-1 assay. Serum NES-1 and
insulin were estimated by ELISA using Human
NES1(Nesfatin 1) and Human INS (Insulin) ELISA
Kit. Estimation of HbAlc was done with Human
HbAlc ELISA kit. The Beckman Coulter DxC AU
700 autoanalyzer was used for the quantitative
determination of the biochemical parameters. Insulin
resistance was calculated by using the equation:

HOMA-IR = [Glucose (mg/dl) x fasting insulin
(nU/ml)]/405

Statistical analysis: The data were analyzed using
IBM SPSS version 26.0 for Windows. Descriptive
statistics like mean, standard deviation (SD) and
proportion were used to summarize the findings. To
compare the means of serum nesfatin-1 levels and
other parameters between newly diagnosed, diagnosed
diabetics on treatment and controls, ANOVA test was
used.

Results

The mean age and height of the participants were
found not to differ significantly among the three
groups (p > 0.05). However, significant differences
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were observed in weight, BMI, systolic blood
pressure, diastolic blood pressure, and waist
circumference among the groups (p value < 0.05).
Table 1 shows a comparison of the mean (£SD) levels
of metabolic parameters among controls, newly
diagnosed and diagnosed cases using one-way
ANOVA test.

Newly diagnosed and diagnosed cases demonstrated
higher body weight, BMI, waist circumference, and
blood pressure levels compared to controls, suggesting
the presence of metabolic risk factors among the cases.

The distribution of participants according to sex
among the cases is shown in Table 2. Among the
newly diagnosed cases, females (27) outhumbered
males (13). In contrast, among the diagnosed cases,
males (23) were more than females (17). However, the
difference in sex distribution between the groups was
not statistically significant (¥* = 5.614, p > 0.05).

Table 3 presents the comparison of biochemical
parameters among controls, newly diagnosed cases,
and diagnosed cases. The mean serum Nesfatin-1
levels were significantly higher in newly diagnosed
cases compared to diagnosed cases, with Nesfatin-1
levels of 1.03 = 0.60 ng/ml, 0.09 £ 0.05 ng/ml in
diagnosed cases, and 0.62 + 0.28 ng/ml in controls.

Similarly, fasting insulin, fasting blood glucose
(FBG), HOMA-IR, and glycated haemoglobin
(HbAlc) levels showed statistically significant
differences among the groups (p < 0.05). The
diagnosed cases demonstrated the highest levels of
insulin resistance markers, including insulin, FBG,
and HOMA-IR, indicating greater metabolic
disturbance as the disease progresses.

Fig. 1 shows a comparison of the number of
participants based on their daily physical exercise
activity. No significant difference was observed
between the control and the newly diagnosed groups.
In the diagnosed cases, the number of participants with
regular physical exercise was only 15 (37%), whereas
participants with no regular physical exercise were 25
(63%), which was statistically significant (p <0.05),
indicating a higher prevalence of sedentary lifestyle
among diagnosed cases.

Table 4 shows a comparison of liver function tests
among the study groups using one way ANOVA test.
The mean (xSD) levels of Total bilirubin, Direct
bilirubin, Globulin, Aspartate aminotransferase
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(AST), Alanine transaminase (ALT), Alkaline
phosphatase (ALP), and Gamma-glutamyl transferase
(GGT) were not statistically significant (p>0.05),
whereas total protein and albumin levels were
significantly lower in newly diagnosed and diagnosed
cases compared to controls (p < 0.05).

Table 5 shows the comparison of lipid profile and
kidney function parameters among the groups.

The mean levels of urea and creatinine were
significantly higher in newly diagnosed and diagnosed
cases compared to controls (p < 0.05). Similarly,
triglycerides (TG) and LDL levels were significantly
elevated, while HDL levels were significantly reduced
in the cases compared to controls (p < 0.05). However,
total cholesterol did not show a statistically significant
difference among the groups. These findings suggest
the presence of dyslipidemia and possible early renal
involvement in the cases.

Discussion

Diabetes mellitus is a multifactorial metabolic
disorder characterized by persistent hyperglycemia,
particularly elevated fasting blood glucose levels,
resulting from a combination of insulin resistance,
genetic predisposition, and environmental and dietary
influences. The present study aimed to evaluate and
compare the levels and interrelationships of various
clinical, metabolic, and biochemical parameters
among three groups: newly diagnosed patients with
type 2 diabetes mellitus who have not yet initiated
treatment, patients with type 2 diabetes mellitus who
have been on treatment for more than one year, and
healthy control subjects.

In the current study, serum Nesfatin-1 level was found
to be significantly lower in diagnosed cases on
treatment and controls compared with the newly
diagnosed cases. This finding is in accordance with
studies by Algul S et al?®, Zhai T et al?!, Mohammad
NJ et al??, and Samani SM et al®, which reported
increased levels of nesfatin-1 in newly diagnosed
patients. Likewise, Matta RA et al®*, Huang K et al®®
have shown decreased levels of nesfatin-1 in patients
diagnosed with type 2 Diabetes mellitus compared to
newly diagnosed, drug-naive patients and controls.
Nesfatin-1 has been shown to alter glucose
metabolism by enhancing insulin sensitivity and
decreasing insulin resistance. Lower nesfatin-1 levels
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could explain the considerably higher insulin

resistance in the diagnosed patients®®.

Zhang Z et al*®, showed that newly diagnosed and IGT
patients had higher NS-1 levels compared to the
controls, in contrast to the study by AbuHanoud A et
al?%, where higher nesfatin-1 levels were found in pre
diabetic and diabetic patients when compared to non-
diabetics.

The age and height distribution did not differ
significantly among the groups, indicating that the
study populations were comparable with respect to age
and height. However, body weight, BMI, waist
circumference, and blood pressure were significantly
higher in newly diagnosed and diagnosed cases
compared to controls. In a study by Tsimihodimos V
et al.?’ the incidence of hypertension increases
significantly in the presence of diabetes mellitus, and
weight gain may be one factor that contributes to the
development of both hypertension and diabetes
mellitus.

The newly diagnosed patients had significantly higher
weights than the diagnosed cases. Higher systolic
blood pressure and waist circumference in the
diagnosed cases were found. These findings indicate
the presence of central obesity and metabolic risk
factors in the disease groups. Central obesity, reflected
by increased waist circumference and BMI, has been
strongly linked with metabolic abnormalities and type
2 diabetes. Adipose tissue dysfunction leads to altered
secretion of metabolic hormones and peptides,
including adiponectin, resistin, and nesfatin-1, which
influence  insulin  sensitivity and  glucose
homeostasis.?®

Experimental studies have demonstrated that nesfatin-
1 can enhance glucose-stimulated insulin secretion
and reduce blood glucose levels, suggesting that it may
function as an important regulator of pancreatic [3-cell
activity. These mechanisms support the hypothesis
that alterations in nesfatin-1 levels may contribute to
the development of insulin resistance and impaired
glucose metabolism.?°

The current study also observed significantly elevated
fasting blood glucose, fasting insulin, HbAlc, and
HOMA-IR values in newly diagnosed and diagnosed
cases compared to controls, indicating the presence of
insulin resistance and poor glycaemic control. Insulin
resistance is a central feature in the pathogenesis of
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type 2 diabetes, where peripheral tissues fail to
respond adequately to insulin, resulting in
hyperglycemia and compensatory hyperinsulinemia.
This is in line with the study by Mierzynski R et al.,
where decreased nesfatin-1 levels have been observed
in individuals with diabetes and were negatively
correlated with metabolic parameters such as fasting
glucose, HbAlc, and HOMA-IR. Similarly, studies in
gestational diabetes have demonstrated lower nesfatin-
1 concentrations accompanied by increased insulin
resistance and glucose levels.®

Mohammad NJ et al?®> reported significantly lower
serum nesfatin-1 levels in patients with type 2 diabetes
mellitus and demonstrated negative correlations with
BMI, fasting blood glucose, fasting insulin, HbAlc,
and HOMA-IR, suggesting that decreased nesfatin-1
is associated with worsening insulin resistance and
glycemic control. Similarly, Samani SM et al®
observed reduced NES-1 concentrations in newly
diagnosed diabetic and obese subjects compared with
normal-weight controls, although no significant
association with age, sex, or BMI was noted. Their
findings suggested that obesity and T2DM may share
a common pathophysiological mechanism involving
impaired nesfatin-1-mediated regulation of energy and
glucose homeostasis.

Zhang Z et al*®, demonstrated that plasma nesfatin-1
levels were elevated in newly diagnosed T2DM and
positively correlated with fasting plasma glucose,
HbAlc, and HOMA-IR, suggesting a compensatory
response to hyperglycemia and insulin resistance.
Similarly, the meta-analysis by Zhai T et al?,
confirmed higher nesfatin-1 concentrations in newly
diagnosed patients but lower levels in treated or long-
standing T2DM, indicating that circulating nesfatin-1
may vary with disease duration and therapeutic status.

The conflicting results among studies suggest that
circulating nesfatin-1 levels may vary according to
disease stage and metabolic status, exhibiting an initial
compensatory increase in newly diagnosed T2DM,
followed by a decline with chronic disease progression
and worsening insulin resistance.

Limitations

The present study has several limitations. The
relatively small sample size and single-center setting
may limit the generalizability of the findings.
Moreover, the absence of longitudinal follow-up
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prevented assessment of temporal changes in nesfatin-
1 with disease progression and treatment. Potential
confounding factors, including differences in
treatment  regimens, lifestyle  factors, and
inflammatory markers, were not evaluated. Therefore,
larger prospective multicentric studies are required to
further elucidate the role of nesfatin-1 in type 2
diabetes mellitus.

Conclusion

The findings of the present study suggest that nesfatin-
1 plays a significant role in glucose homeostasis,
insulin secretion, and energy balance.

The altered levels of NES-1 observed in the present
study further suggest that nesfatin-1 may serve as a
potential biomarker for metabolic dysregulation and
insulin resistance. However, variations in nesfatin-1
levels across different studies indicate that its role may
depend on disease stage, treatment status, and
metabolic environment.

Acknowledgement

First and foremost, we would like to express our
deepest gratitude to the Department of Health
Research, the Ministry of Health and Family welfare
GOl, for financial support of the research. We are
grateful to the Regional Institute of Medical Sciences,
Imphal, for allowing the utilization of resources for
research, capacity building on research work and
strengthening the research environment in the
institute.

Finally, we would like to thank the nodal officer and
the staff of the multidisciplinary unit research unit,
RIMS, Imphal, for invaluable guidance, utilizing the
MRU lab facilities and constant support throughout
the research work.

References

1. Salgado AL, Carvalho LD, Oliveira AC, Santos
VN, VieiraJG, Parise ER. Insulin resistance index
(HOMA-IR) in the differentiation of patients with
non-alcoholic fatty liver disease and healthy
individuals. Arg Gastroenterol 2010;47(2):165-9.

2. LiZ Gaol, TangH, YinY, Xiang X, Li Y, etal.
Peripheral effects of Nesfatin-1 on glucose
homeostasis. PLoS One 2013; 8(8): e71513.

3. Mahdieh N et al. High level of intrafamilial
phenotypic variability of nonsyndromic hearing

© 2026 IJMSCR. All Rights Reserved

10.

12.

loss in a Lur family due to delE120 mutation in
GJB2 gene. Int J Pediatr Otorhinolaryngol
2010;74(9):1089-91

Ayada C, Toru U, Korkut Y. Nesfatin-1 and its
effects on different systems. Hippokratia 2015;
19(1):4-10.

Oh-I S, Shimizu H. Identification of nesfatin-1 as
a satiety molecule in the hypothalamus. Nature.
2006; 443: 709-712.

Stengel A, Taché Y. Role of brain
NUCB2/nesfatin-1 in the regulation of food intake.
Curr Pharm Des. 2013; 19: 6955-6959

Yoshimura M, Matsuura T, Ohkubo J, Maruyama
T, Ishikura T, Hashimoto H, et al. A role of
nesfatin-1/NucB2 in  dehydration induced
anorexia. Am J Physiol Regul Integr Comp
Physiol. 2014; 307: R225-R236

Yang M, Zhang Z, Wang C, Li K, Li S, Boden G
et al. Nesfatin-1 action in the brain increases
insulin sensitivity through Akt/AMPK/TORC2
pathway in diet-induced insulin resistance.
Diabetes 61(8):1959-1968.
https://doi.org/10.2337/db11-1755 Epub 2012 Jun
11. PMID: 22688332; PMCID: PMC3402309

Shimizu H, Oh-l S, Hashimoto K, Nakata M,
Yamamoto S, Yoshida N, et al. Peripheral
administration of nesfatin-1 reduces food intake in
mice: the leptin-independent  mechanism.
Endocrinology. 150:662-671. https://doi.
0rg/10.1210/en.2008-0598 Epub 2008 Oct 16.
PMID: 19176321

Ruscica M, Ricci C, Macchi C, Magni P,
Cristofani R, Liu J et al. Suppressor of Cytokine
Signaling-3  (SOCS-3) Induces Proprotein
Convertase Subtilisin Kexin Type 9 (PCSKO9)
Expression in Hepatic HepG2 Cell Line. J Biol
Chem (2016) 291:3508-19. doi:
10.1074/jbc.M115.664706

. Khalili S, Khaniani MS, Afkhami F, Derakhshan

MS. NUCB2/Nesfatin-1: A potent meal regulatory
hormone and its role in diabetes. EJIMHG 2017,
18(2):105-9

World Health Organization. Definition, diagnosis
and classification of diabetes mellitus and its
complications. Part 1: diagnosis and classification
of diabetes mellitus. Available at:

N
X

[)

oo

©
Ay



13.

14.

15.

16.

17.

18.

19.

20.

21.

http://www.who.int/iris/handle/10665/66040.
Accessed on July 2, 2018

Powers AC. Diabetes mellitus. In: Jameson JL,
Longo DL, Braunwald E, Hauser SL, Kasper DL,
Fauci AS, editors. Harrison’s endocrinology 16th
ed. USA: McGraw-Hill Companies; 2006.p.293-
300.

International Diabetes Federation (IDF) [internet]
Available from:https://diabetesatlas.org/data-by-
location/region/south-east-asia/

Anjana RM, Deepa M, Pradeepa R, Mahanta J,
Narain K, Das HK, et al. Prevalence of diabetes
and prediabetes in 15 states of India: results from
the ICMR-INDIAB population-based cross-
sectional study. Lancet Diabetes Endocrinol.
2017;5(8):585-96.

Olokoba AB, Obateru OA, Olokoba LB. Type 2
diabetes mellitus: a review of current trends. Oman
Med J. 2012;27(4):269-73

Kilberg MJ, Harris C, Sheikh S, Stefanovski D,
Cuchel M, Kubrak C, et al. Hypoglycemia and
Islet Dysfunction Following Oral Glucose
Tolerance Testing in Pancreatic-Insufficient
Cystic Fibrosis. J Clin Endocrinol Metab (2020)
105:3179-89. doi: 10.1210/clinem/dgaa448

Zhang Z, Li L, Yang M, Liu H, Boden G, Yang G,
“Increased plasma levels of nesfatin-1 in patients
with newly diagnosed type 2 diabetes mellitus,”
Experimental and Clinical Endocrinology &
Diabetes, vol. 120, no. 2, pp. 91-95, 2012

Powers AC. Diabetes mellitus. In: Jameson JL,
Longo DL, Braunwald E, Hauser SL, Kasper DL,
Fauci AS, editors. Harrison’s principles of internal
medicine 18" ed. New York: McGraw-Hill
Companies; 2012.p.2969-71.

Algul S, Ozkan Y, Ozcelik O. Serum nesfatin-1
levels in patients with different glucose tolerance
levels. Physiol Res 2016; 65(6):979-85.

Zhai T, Li SZ, Fan XT, Tian Z, Lu XQ, Dong J.
Circulating Nesfatin-1 Levels and Type 2
Diabetes. Hindawi Journal of Diabetes Research
Volume 2017, Article ID 7687098, 8 pages
https://doi.org/10.1155/2017/7687098

© 2026 IJMSCR. All Rights Reserved

22.

23.

24,

25.

26.

27.

28.

29.

30.

Mohammad NJ, Gallaly DQ. Serum nesfatin-1 in
patients with type 2 diabetes mellitus. Zanco J.
Med. Sci., Vol. 24, No. (1), April, 2020

Samani SM, Ghasemi H, Bookani KR. Serum
Nesfatin-1 Level in Healthy Subjects With
Weight-Related  Abnormalities And  Newly
Diagnosed Patients With Type 2 Diabetes

Mellitus; endocrine care; doi:
10.4183/aeb.2019.69
Matta RA, El-Hini SH, Salama AMSE . Serum

nesfatin-1 is a biomarker of pre-diabetes and
interplays with cardiovascular risk factors. The
Egyptian Journal of Internal Medicine (2022)
34:15 https://doi.org/10.1186/s43162-022-00106-

y

Huang K, Liang Y, Ma Y, Wu J, Luo Hand Yi B
(2022) The Variation and Correlation of Serum
Adiponectin, Nesfatin-1, 1L-6, and TNF-a Levels
in Prediabetes. Front. Endocrinol. 13:774272. doi:
10.3389/fend0.2022.774272

AbuHanoud A, Kasabri V, Bulayova N.
Evaluation of Oxytocin (OXT), Endothelin-1 and
Nesfatin Plasma Concentrations in Newly-
diagnosed Diabetic and Non-diabetic Patients with
Metabolic  Syndrome. Jordan Journal of
Pharmaceutical Sciences, Volume 9, No. 3,
2016R.

Tsimihodimos V, Gonzalez-Villalpando C, Meigs
JB, Ferrannini E. Hypertension and Diabetes
Mellitus: Coprediction and Time Trajectories.
Hypertension. 2018 Mar;71(3):422-428.

Abed B, Farhan L, Dawood A. Relationship
between serum nesfatin-1, adiponectin, resistin
concentration, and obesity with type 2 diabetes
mellitus. Baghdad Sci J. 2023;21.
d0i:10.21123/bsj.2023.8119

Tagawa N, Ogura H, Miyawaki H, Asakawa A,
Kato 1. Intraperitoneal administration of nesfatin-1
stimulates glucagon-like peptide-1 secretion in
fasted mice. Mol Med Rep. 2023 Jan;27(1):7. doi:
10.3892/mmr.2022.12894. Epub 2022 Nov 11.
PMID: 36367173; PMCID: PMC9685253

Mierzynski R, Poniedzialek-Czajkowska E,
Dhuski D, Patro-Matysza J, Kimber Trojnar Z,
Majsterek M, et al. Nesfatin-1 and Vaspin as
Potential Novel Biomarkers for the Prediction and

[)

oo

©
Ay


http://www.who.int/iris/handle/10665/66040
https://ejim.springeropen.com/articles/10.1186/s43162-022-00106-y#auth-Ragaa_Abdelshaheed-Matta
https://ejim.springeropen.com/articles/10.1186/s43162-022-00106-y#auth-Sahar_Hossam-El_Hini
https://ejim.springeropen.com/articles/10.1186/s43162-022-00106-y#auth-Ahmed_Mohamed_Saad_Eldin-Salama
https://doi.org/10.1186/s43162-022-00106-y
https://doi.org/10.1186/s43162-022-00106-y

Early Diagnosis of Gestational Diabetes Mellitus.
Int J Mol Sci. 2019 Jan 4;20(1):159.

Table 1: Distribution of controls, diagnosed cases and newly diagnosed cases by clinical and metabolic

parameters
Parameters Control (n=40) Newly diagnosed Diagnosed p-value
Mean + SD cases(n=40) cases(n=40)
Mean + SD Mean + SD
Age (years) 51.20 £ 13.58 54.08 + 16.46 56.23+11.06 0.271
Height (cm) 163.40+9.34 159.85+8.96 161.98+7.82 0.192
Weight (kg) 60.00+£8.51 69.2319.70 67.70+9.42 0.000
BMI (kg/m?) 22.35+1.54 26.60+3.78 26.38+2.31 0.000
Systolic BP (mmHg) 116.40+8.52 129.40+12.99 131.50+11.16  0.000
Diastolic BP (mmHg) 76.30+8.19 85.45+8.22 86.45+7.32 0.000
Waist circumference 79.50£3.66 97.00£10.20 88.98+7.31 0.000
(cm)
Table 2: Sex-wise distribution of participants among cases:
Number of newly Number of Chi-squared p value
diagnosed cases | diagnosed cases
Male 13 23 5.614 0.06
Female 27 17

Table 3: Distribution of biochemical parameters among controls, diagnosed cases and newly diagnosed

cases:
Parameters Control (n=40) Newly Diagnosed cases  p value
venssp S ()
Mean + SD
Mean + SD
Nesfatin-1 (ng/ml) 0.62 +0.28 1.03+£0.60 0.09 £ 0.05 0.000
Insulin (mIU/L) 441 +1.08 4.86 +2.73 10.34 £+ 2.51 0.000
FBG (mg%) 90.88 + 9.68 170.63 + 37.39 207.85 £ 37.16 0.000
HOMA-IR 1.02 £0.43 2.09+1.49 5.38 + 2.07 0.000
HbAlc (%) 442 +1.11 7.77+1.41 6.39 £ 1.76 0.000
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Fig 1: Distribution of participants by physical activity among controls, newly diagnosed and diagnosed
cases
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Table 4: Distribution of participants by liver function test among controls, diagnosed cases and newly
diagnosed cases:

Parameters Control (n=40)  Newly diagnosed Diagnosed  p value
Mean + SD cases(n=40) cases (n=40)
Mean + SD Mean + SD
Total bilirubin (mg%) 0.57+0.18 0.64 +0.23 0.63+0.17 0.204
Direct bilirubin (mg%) 0.16 £0.74 0.22+£0.16 0.20 £ 0.09 0.077
Total protein (gm%) 7.61+0.39 7.05+0.44 6.68 =+ 0.60 0.000
Albumin (gm%) 4.13 +0.39 3.59+0.37 3.29+£0.49 0.000
Globulin (gm%) 3.52+0.39 3.46 £0.31 3.39+£051 0.364
AST (V) 30.95+ 12.47 34.73 £ 22.38 26.88 + 13.64 0.116
ALT (IU) 28.68+18.13  32.90+18.76 29.40 £ 14.52 0.505
ALP (IU) 80.53+ 26.02 87.88 + 26.99 93.70 £ 20.26 0.06
GGT (IU) 35.40+17.16 38.73+ 13.15 31.33+9.19 0.054

Table 5: Distribution of participants by lipid profile and kidney function tests among the controls, newly
diagnosed and diagnosed cases:

Parameters Control (n=40) Newly diagnosed Diagnosed p-value
Mean + SD cases (n=40) cases (n=40)
Mean + SD Mean + SD
Urea (mg%) 17.95 + 4.96 23.53 £ 4.95 22.38 £ 5.50 0.000
Creatinine (mg%) 0.64 £ 0.12 0.95+0.31 1.03+£0.18 0.000 LN
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Total cholesterol
(gm%)

TG (gm%)
LDL (gm%)
HDL (gm%)

150.90 + 23.02

109.23 + 38.49
94 +20.17
50.95 + 10.16

164.35 + 29.02

149.55 + 29.00
108.13 + 29.12
4498 +7.79

158.78 £ 21.09

154.08 + 47.03
119.48 + 36.55
40.38 +8.76

0.053

0.000
0.001
0.000
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