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Abstract:

Background: Adropin, a peptide hormone translated from energy Homeostasis and insulin sensitivity. This
study aims to investigate serum adropin level of type2diabetes mellitus (T2DM) patients, especially in obese
patients, finding the relationship between oxidative stress and adropin levels. This study consisted of 30 patients
with 30 healthy people; their ages ranged from (30-65) year of both sexes (12) females and (18) males for each
patients and healthy peoples. The patients with T2DM showed significantly lower serum adropin levels and
glutathione (GSH) concentration than those in healthy people. At the same time, glucose, malondialdehyde
(MDA), peroxynitrite, and total lipids were higher concentrations in patients with T2DM than healthy people.
It was concluded that the levels of adropin are inversely proportional to the concentration of glucose in the
blood and positively correlated with GSH, MDA, peroxynitrite, total lipids, and body mass index.
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Introduction

The defect in glucose metabolism in most people with high blood glucose causes type 2 diabetes mellitus
(T2DM) [1]; it is considered an expensive ailment as it constitutes more than 8.89 of the value of spending on
health [2].

Insulin resistance and beta cell failure are the two main characteristics of type 2 diabetes, finally, it led to an
intolerance to an excessive rise in glucose in the blood. In recent years, interest has been given to studying the
molecules that regulate the metabolic balance and complex reaction which lee to T2DM [3][4].

Adropin is a 76-amino-acid peptide hormone discovered by Kumar et al. in 2008. It was originally characterized
as a secreted peptide [5][6]. It is considered to be a powerful regulator that maintains insulin sensitivity and
energy balance [7][8]. Low levels of adropin in humans are linked with a higher risk of metabolic illnesses such
as metabolic syndrome, polycystic ovarian syndrome, gestational diabetes, and nonalcoholic fatty liver disease
[9].

It was found that T2DM leads to an increase in the incidence of atherosclerosis, death of blood vessels and the
heart [10][11]. In addition to an increase in the activity of free radicals, and thus an increase in lipid
peroxidation [12].

The oxidative breakdown of polyunsaturated fatty acids produces malondialdehyde (MDA) a rather stable end
product [13].
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Glutathione (GSH) is an important intracellular antioxidant that helps to mitigate the consequences of oxidative
stress [14]. Several studies have found that people with T2DM had lower erythrocyte (GSH) concentrations
[15].

Peroxynitrite is considered as a transmitter inside cells and in all directions, and it has biological activity under
pathological and physiological conditions [16]. While modest amounts of Peroxynitrite are advantageous for a
variety of physiological and cellular processes, such as maintaining vascular tone, coagulation, and
inflammation, large levels might have negative consequences [17][18].

Our study aimed to investigate the value level of adropin for patients with diabetes mellitus type 2 and oxidative
stress.

Material and methods

Population study:

The study was conducted on 30 patients with type2diabetes mellitus of both sexes (12) females (18) males and
their ages ranged from (30-65) year who visit the clinics of AL- wafa center in Mosul city during the period
January to April 2020.

The healthy group included 30 people without diabetes mellitus and other diseases of both sexes (12) Females
(18) males; their ages ranged from (30- 55) year.

Blood samples were drawn for the group of patients and the healthy after 10 hours of abstaining from eating,
meaning that the person was fasting.

Samples collection

Serum samples

were obtained by withdrawing 5 ml of venous blood, then placing it in a gel tube and leaving it for 15 minute at
a temperature of 37°C and centrifuging 3000 Xg. then separating the serum and keeping it at a temperature of-
20°C until the necessary tests are performed.

Methodology:

1. Fasting blood Glucose was measured by using a kit manufactured by Biolabo France [19].

2. An ELISA kit was used to determine the amounts of Adropin in the blood (biosciences).

3. Malondialdehyde through using the modified method [20].

4. Glutathione uses Elman’s reagent [21].

5. Peroxynitrite by using a modified method [22].

6. Total lipid by using colorimetric method [23].

Statistical analysis:

Statistic the data were analyzed using SPSS version 25. An independent T-test was used to compare two groups.
0.05 was deemed statistically significant [24].

Results and discussion

Table 1 presents results which shows an important increase in glucose in T2DM patients (11.2997+0.17537),
with a percentage of 99.32% compared to healthy people (5.6690+0.0975mmol/L), this is consistent with
several studies that showed height in the values of glucose in the serum of T2DM patients [7][25][26].

The reason for the rise in the level of glucose is due to the lack of insulin secretion or a defect in the insulin
resistance in the body [27].

Also, table 1 shows decrease difference of adropin values in patents with T2DM compared to healthy People,
respectively, at P< 0.05 (3.0013F 0.21056) ng/ml & (6,2560F 0.12865) and with a decrease percentage of (-
52.03%) this is agree with previous studies that showed a decrease in the level of adropin in T2DM [28][5][7].
Celik et al. hypothesized that a deficiency level of adrop with cause of patients of gestural diabetes mellitus
[29]. Furthermore, previous studies have linked low plasma adropin levels in metabolic syndrome, such as
polycystic ovarian and non-alcoholic fatty liver disease. [30][31].

Adropin level was also found to be lower in endometrial cancer patients than in the control group [32].

The concentration of malondialdehyde (MDA) was estimated as a final product of the lipid peroxidation
process, and the results showed a non- significant increase in MDA concentration with increased percentage
+82.2% of a probability level of
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P< 0.05 in the serum of T2DM patients (4.1927%+0.9998) pumol/L compared to its level in the healthy people
(2.3010 F0.1268) umol/L as shown in table 1.

This is consistent with other studies that indicated a high concentration of (MDA), but with a significant
difference in T2DM patients. [33][34]

The results in table 1 showed the important decrease in the glutathione concentration in patients with T2DM
(2.4010+ 0.0508) umol/L compared to healthy people (5.2438+ 0.0792) [Imol/L at the level of probability P<
0.05. with a decreased percentage 54.2%. This is agreed with other studies [35][36]. Our findings imply that
decreased GSH concentrations in T2DM patients are because of the lack of production of glutathione or reuse as
an antioxidant [37].

The results in table 1 showed that the concentration of peroxynitrite in the serum of T2DM (26.733740.67780)
umol/L is higher than that of healthy people (20.5333F 0.32424) umol/L at probability level P <0.05 and this
increase was significant and this agrees with what Cerielle et al., 2001 found.

The excessive glucose in the blood may increase NO production by up-regulated inducible INOs [38].

The results also showed in table 1 there is a significant increase at a paternal level of total lipids in patients with
T2DM (914.3448+ 7.10084) mg/100ml, at percentage 13.6% compared to the healthy people (805.1000+
1.9407) mg/100 ml, and this is consistent with other studies that indicated high total lipids in the serum of
patients with diabetes mellitus [39], and also body mass index (BMI) give a significant difference between
patients and healthy people Diabetes mellitus leads to hyperlipidemia and increased oxidative stress-induced
endothelial dysfunction [40].

Body mass index (BMI) was found by dividing the weights of diabetic patients by the square of their heights.
The results in table 1 showed a significant increase in the concentration of MDA, NO, Total lipids and BMI, this
is agreed with previous studies that indicated a direct relationship between BMI and oxidative stress status
[41][8], While Zang et al., study do not show any significant relationship between adropin and body mass index
[42].

This study tries to understand the role of the peptide hormone, adropin, in patients with T2DM and healthy
people, the level of adropin is inversely fit with the height of the glucose and was also positively correlated with
blood glucose, GSH, MDA, NO, T. lipids and BMI As shown in Table 2.

Geo et al. demonstrated that adropin administration improves glucose tolerance, insulin resistance, and
preferential carbohydrate metabolism over lipid metabolism in the setting of energy selection in diet-induced
diabetic mice. Geo et al. [43].

They suggested that skeletal muscle is the pivotal peripheral tissue in mediating a dropin effects, in which
adropin exerted Its protective role by sensitizing insulin signaling pathways and substituting glucose instead of
Fat in muscle as the energy source, while it was shown to suppress fat oxidation [4], while our study does not
agree with Ugur et al., [44]. Where they founded a higher adropin level in patients with T2DM compared to
healthy people.

Table 1 shows the comparison of glucose, adropin, MDA, GSA, Peoxy nitrate BMI in T2DM and healthy
people.

Biochemical Mean + SE %

Parameters Patients (no.30) Healthy people (n0.30) | increaled ordecrealed

Glucose mmol/L 11.2997%0.1754 5.6690F0.09745* +99.3%
Adropin ng/ml 3.0013F0.21056 6.2560F0.12865* -52.0%
MDA pmol/L 4.1927F0.09998 2.3010F0.12684* +82.2%
GSH pmol/L 2.4010F0.0508 5.2438+0.07915* -54.2%

peroxynitrite umol/L 26.73337+0.6778 20.5333+0.3242* 30.2%
BMI kg/m2 33.2667F1.5357 20.100+0.3785* 65.5%
Total lipids mg/dL 914.3448%7.1008 805.100F1.9407* 13.6%

(*) Significant difference between patients and healthy people at P< 0.05.
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Table 2 Correlation of adropin level with Biochemical parameter study in T2DM patients

Biochemical Parameters | Adropin (r-value)

Glucose mmol/L *-0.089*
MDA pmol/L -0.180*
GSH umol/L 0.346*

Peroxynitrite umol/L -0.290*
BMI kg/m2 -0.010*
Total lipids mg/dL -0.201*

(*) Correlation is significant at P<0.05 (2-tailed);
T2DM: Type Il diabetes mellitus.
MDA: Malondialdehyde.
GSH: Glutathion.
BMI: Body Mass Index.

Conclusion

Patients with T2DM have low concentration of adropin, and inversely proportional to glucose and positively
correlated with Glucose, MDA, GSH, NO, BMI, and T lipids. Furthermore, obese patients with T2DM have
significantly low concentration of adropin with increased oxidative stress.

Acknowledgments
extend my thanks to AL-Wafa center in Mosul city.

Abbreviations

T2DM: Type 2 diabetes mellitus.

GSH: Glutathione.

MDA: Macondialdehyde.

ONOO: Peroxynitrite.

BMI: body Mass index.

NAFLD: Non- alcoholic fartty liver disease.
PCOS: Poly cystic ovary syndrome.

GDM: Gestational diabetes mollify.

References

[1] Reeves WB, Andreoli TE. Transforming growth factor beta contributes to progressive diabetic nephropathy
proceedings of the National Academy of sciences of the united state of America. 2000. Jul 5: 97(4): 7667-9.

[2] Javanbakht M, Baradaran HR, Mashayekhi A, Haghdoost AA, Khamseh ME, Kharazmi et al., Cost- of
illness analysis of type 2 diaberes mellitus in Iran. Plos one. 2011; 6 (10): e 26864.

[3] Gao S, McMillan RP, Jacas J, Zhu Q, Li X, Kumar GK, et al., Reguation of substrate oxidation preferences
in muscle by the peptide hormone adropin. Diabetes, 2014 Oct; 63 (10): 3242-52.

[4] Hosseini A, Shanaki M, Emamgholipour S., Nakhjavani M., Razi F. and Golmohammadi T. Elevated serum
levels of Adropin in patients with type 2 Diabetes Mellitus and its Association with lusulin Resistance 2016
J. Biol. And Toady’s world; 5 (3): 44-49.

[5] Hamodat, Z. M. A. Estimation the level of adropin for iraqi patients with cardiac disease and atherosclerosis
and the factors affecting its level, periddico tché quimica (2020); vol.17 (n°36):910-919.

134 | African Journal of Advanced Pure and Applied Sciences (AJAPAS)



[6] Kumar KG, Trevaskis JL, Lam DD, Sutton GM, Kuza Ra, chouljenko VN, et al., Identification of Adropin
as a secreted factor Linking Dietary macronutrient Intake with Energy Homeostasis and lipid metabolism.
Cell metabolism. 2008; 8: 468- 81.

[7] Kesarwani A. and Pandey K.K. Evaluation of serum Adropin level in Type 2 Diabetic patients and its
correlatin with Body Mass Index. (2020). Annals of International. Medical and Dental. Research, 6(3):5-7.

[8] Kolodzieski PA, Pruszynska- Osmalek E., Wojciechowicz T, Sassek M., Leciejewska N., Jasaszwili M.,
Billert, M. Malek E., szczepankiewicz D.,....... et al., the role of peptide hormones Discovered in the 21st
century in the Regulations of Adipose Tissue Functions. Genes 2021, 12, 756.

[9] Kume T, Calan M, Yilmaz O, Kocabas Gu, Yesil P, et al., A possible connection between tumor necrosis
factor alpha and adropin levels in poly cystic ovary syndrome. J Endocrinol invest 2016. 39: 747- 754.

[10] Choi, N. H. et al. IDF Diabetes Atlas: global estimates of diabetes prevalence for 2017 and projections for
2045 S, Diabetes Res. Clin. Pract. 2018., 138, 271- 281.

[11] Palanduz S., Ademoglu E., Gokkusu C., Tamer S. Plasma antioxidants and type 2 diabetes mellitus. Res.
Commun Mol. Pathol. Pharmacol 2001: 109: 309- 18.

[12] Tangvarasittichal S., Poonsub P. tangvarasittichal O., Siriguisatien V., Serum Levels of Malondialdehyde
in Type 2 Diabetes Mellitus Thai subjects siriraj Med J. Volume 61, Number 1, 2009.

[13] Pasaoglu H, Sancak B, Bukanan lipid peroxidation and resistance to oxidation in patients with type 2
diabetes mellitus. Tohoku. J Exp. Med. 2004; 203: 211- 18.

[14] Fallon K. Lutchman singh, Jean W. Hsu, Franklyn I. Bennett, Asha V. Badaloo, Norma.... et al.,
Glutathione metabolism in type 2 diabetes and its relationship with microvascular complications and
glycemia plos ONE/https:// doi. org/10.1371/Journal pone.01986262018 1-12: whiting PH, kalansooriya A,
Hobrook I, Haddad F, Jennings PE, The relationship between chronic glycaemic control and oxidative stress
in type 2 diabetes mellitus. Br J. Biomed Sci. 2008; 65(2): 71-4. PMID:19055108.

[15] Whiting P.H., Kalansoonya, A., Holbrook, I, Haddad, F., Jennings, P.C. (2008). The relationship between
chronic glycaemic control and oxidative stress in type 2 diabetes mellitus, Br. J. Biomed. Sci., 65(2):71-74.

[16] Dellamea, B. S., Leitao C. B., Friedman, R, Canani LH., Nitric oxide system and diabetic nephropathy
Diabetol. Metab. Syndr. 2014., 6(1):17-20.

[17] Pacher P., Beckman J. S., Liudet L., Nitric oxide and Peroxynitrite in health and disease, physiol. Rev.
2007., 87 (1):315- 424.

[18] Mustafa L. A. Peroxynitrate, Two vitamins A AND E, Trace Elements AND Electrolytes in patients caused
with Rheumatoid Arthritis Biochem. Cell. Arch. Volu 20 supplement 2, (2020).

[19] Burtis C. A and Ashwood E. R. Text tgext Book of Clinical Chemistry W. B. Saunder company,
Philadelphia. 1999. PP: 490.

[20] Bakan E., Taysi S., Polat M. F., Dalga S., Umudum Z., Bakan N. & Gumus M., Nitric oxide levels and
lipid peroxidation in plasma of patients with gastric cancer Japanese Journal of clinical oncology, 2002.,
32:162- 166.

[21] Owens C. and Belcher R., A colormetric micro- method for the determination of glutathione. Biochem.
1965., J. 94: 705- 711.

[22] Vanuffelen BE, Van Derzo J and Dekoster BM. Intracellular but not extracellular conversion of nitroxyl
anion into nitric oxide leads to stimulation of human neutrophil migration. Biochem. 1998., J. 330. 719.

[23] Chaborl and chardonnet. Press Med. 1937., 45: PP: 1713.

[24] Suzukamo, Y., Oshika, T., Yuzawa, M., Tokuda Y., Tomidokoro, A., Oki, K.,..... fukuhara, S..
Psychometric properties of the 25- item national eye instue visual function questionnaire (NEI VFQ- 25),
Japanes version. Health and quality of life outcomes, 2005., 3 (1), 1-11.

[25] Peters mann, A., Muller — Wieland, D., Muller, U. A., Landgraf, R. Nauck, M., Freckmann, G.,....
Schleicher, E. Definition, classification and diagnosis of diabetes mellitus. Experimental and clinical
Endocrinology & Diabetes, 2019., 126 (07), 406-410.

[26] Punthakee, Z., Golden berg, R., & Katz, P. Definition, classification and diagnosis of diabetes, prediabetes
and metabolic syndrome. Candian journal of diabetes, 2018., 42, 510- 515.

[27] Suvarna R., Rao S. S., Joshic. Kedage V., Muttigi M. S., Shetty J. K. and Prakash M., Paraoxonase activity
in type 2 Diabetes Mellitus patients with and without complications, Journal of clinical and Diagnostic
Research. 2011., 5(1): 63-65.

[28] Hu W. and chen Li, Association of serum Adropin Concentrations with Diabetic Nephropathy, Mediators
of Inflammation, Article ID 6038261, 2016., P 1-5.

[29] Celik E, Yilmaz E, Celik O, Ultas M, Turkcuoglu I, et al., maternal and Fetal adropin levels in gestational
diabetes mellitus. J perinat Med 2018., 41: 375- 380.

[30] Yosaee S, Khodadost M, Esteghamati A, Speak man JR, Shidfar F, et al.. Metabslic syndrome patients have
lower levels of adropin when compared with healthy overweight obese and lean subjects. Am. J Meus
Health. 2018., 11: 426- 434.

135 | African Journal of Advanced Pure and Applied Sciences (AJAPAS)



[31] Ye Z., Zhang C., and Zhao, Y. Potential effects of adropin on systemic metabolic and hormonal
abnormalities in poly cystic ovary syndrome, Reprod. Biomed. 2021., 42, 1007-1014.

[32] Nergiz S, Altinkaya So, Kurt Omurlu I, Yuksel H, Kucuk M, Dermircan Sezer S. Circulating adropin levels
in patients with endometrium cancer. Gynecol Endocrinal 2015; 31; 30- 5.

[33] Al-Bajari, S.H.A.Y. (2013). Studying the effect of two mixtures of cartain plants on biochemical
parameters for patients with type 2 diabetes, Ph.D. Thesis, Mosul University.

[34] Al-Hamadany, S.M., Al-Saffar, R.M. and Mustafa, L.A. Iran Homstation as a marker on the oxidative
stress in patients for diabetes mellitus type 2, J. of Education and Science, 2019., 28(3):73-85. ISSN: 1812-
125X.

[35] Darmaun D, Welch S, Sweeten S, Mauras N. Acute Changes in blood glucose do not a Her blood
glutathione synthesis in adolescents with poorly controlled type 1 diabetes mellitus. Metabolism 2012.,
61(3): 373-8.

[36] Nguyen D, Hus JW, Jaboor F, Sekhar RV. Effect of increasing glutathione with cysteine and glycine
supplementation on mitochondrial fuel oxidation, insulin sensitivity, and body composition in older HIV-
infected patients. J. Clin Endocrinal metab. 2014; 99(1): 169- 77.

[37] Lutchmansingh FK, Hsu J. W., Bennett F. I., Badaloo A. V., Anderson N. M.C., Strachan GM, Pascoe R
W, Jahoor F., Boyne M. S. Glutathione metabolism in type 2 diabetes and its relationship with microvascular
complications and glycemia. Plos one, Journal. Pone 2018.,

1-12.

[38] Assmann TS, Brondani LA, Boucas AP, Rheinheimer J, desouza BM, canani LH, Bauer AC, crispim D.
Nitric oxide levels in patients with diaberes mellitus: Asystematic review and meta- analysis ELSEVIER
nitric oxid. 2016., 61: 1-9.

[39] Noberasco G, odetti P, Boeri D, Maicllo M and Adezatic L. Malondialdehyde level in diabetic subject:
Relation ship with blood glucose and glucosylated hemoglobin. Biomed pharmarother, 1999., 45(4-5): 193-
196.

[40] Pit J, Kovar J, Blahova T. Fasting and nonfasting triglycerides in cardiovascular and other diseases. Physiol
Res 2015., 64 suppl 3: 5323-30.

[41] Thavanati, RP; Kanala, KR; Dios, AE and Garza, Jc. Ag- Related Correlation Between Antioxidant
Enzymes and DNA Damage with smoking and Body mass Index. The Journals of Gerontology series A:
Biological sciences and Medical sciences. 2008., 63: 360- 364.

[42] Zang, H., Jiany, F., Cheng X.; Xu H.; Hu X.; Serum adropin levels are decreased in chinese type 2 diabetic
patients and negatively correlated with body mass index. Eudocr. J. 2018, 65, 685- 691.

[43] Gao S, Mc Millan RP, Zhu Q, Lopaschuk GD, Hulver MW, Bulter AA, Therapeutic effects of adropin on
glucose tolerance and substrate utilization in diet- induced obese mice with insulin resistance. Molecular
metablolism. 2015 Apr, 4(4) 310-24. Pub MedPMID 25830094.Pubmed central PMCID: Pmc4354928,Epub
2015/4/2.

[44] Ugur K, OZB, Ozkan Y, sener SY, orhan B, Aydin S. Microalbuminuria by concentration serum and urine
levels of adropin in patients with type 2 diabetes mellitus 2015.

136 | African Journal of Advanced Pure and Applied Sciences (AJAPAS)



