
Bahrain Medical Bulletin, Vol. 46, No. 3, September 2024

2223

Evaluation of Adiponectin Level and Other Clinical Variables in Iraqi 
Adolescence Type 1 Diabetic Patients 
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ABSTRACT
Childhood and adolescence are the times when T1DM develops more frequently than adults. This study 
investigated the relationship between Adiponectin levels and some clinical variables in Iraqi adolescents with 
T1DM. The study included 90 subjects. Two groups were created for this study based on the initial mutant cell's 
lineage.: 45 Adolescence of Type I diabetes mellitus ranging in age (12-17 years) and control group 45 Participants 
in this study were matched for age and sex and appeared healthy.  There was a highly substantial increase of 
rise weight, heigh, FBS, PPBS, TG, and HOMA-IR in T1DM adolescents in comparison to groups under control. 
There is a significant increase in BMI, TC and insulin level IR in T1DM Adolescence in contrast to groups under 
control. There was an appositive correlation between Adiponectin level and weight, BMI, and Insulin level and a 
highly positive correlation coefficient with FBS. PPBS, TC, TG, AIC, HOMA-IR while negative correlation with 
LDL in adolescent T1DM patients. We conclude that the decrease in adiponectin in patients with type 1 diabetes 
and adolescent children is an indicator of the appearance of many early diabetes complications in them, and this 
is considered a risk indicator for many diseases and thus leads to metabolic dysfunction in diabetic patients.
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INTRODUCTION
It is known that type 1 diabetes mellitus (T1DM) is an autoimmune 
illness that results in complete insulin insufficiency by using the 
immune system's destruction of the pancreatic cells that produce 
insulin 1. A combination of environmental and genetic variables will 
is believed to determine how the condition develops 2. Unlike type II 
diabetes, which is linked to a relative insulin shortage, type 1 diabetes 
predominantly affects children and adolescents as opposed to adults 
3. Both big and small blood arteries, as well as and, eventually, vital 
organs, may sustain damage from the illness. Heart disease 4, renal and 
eye problems, and amputations are instances of long-term  effects that 
occur while the condition is being treated. According to the Journal 
of Health Monitoring, T1D can reduce quality of life because of its 
substantial health implications. Type 1 diabetes in children and 
adolescents: incidence, prevalence, and treatment 5. High-quality 
care is essential for those with T1DM to achieve ideal metabolic 
regulation and well-being in later years, particularly during childhood 
and adolescence. This is why it is highly  significant to public health 
5. Adipocytes secrete adiponectin ADP, an endogenous bioactive 
molecule with a molecular weight of 30k Da. The adiponectin gene 
encodes 244 amino acids and has two introns and three exons. In 
adipose tissue, this gene is strongly expressed 6. Adiponectin can 
increase fatty acid oxidation and carbohydrate utilization, which are 
critical in regulating carbohydrate and lipid metabolism to lower 
blood glucose and blood fats 7. One of the leading players in the link 
between obesity and insulin resistance is adiponectin, an insulin 
sensitizer produced from adipose tissue that is a significant risk 
factor for type 1 diabetes. Ten years before  the diagnosis of diabetes, 
lower levels of adiponectin were noted 8. Higher adiponectin level was 
linked to a lower risk of diabetes across various demographics. This 
finding is consistent with a dose-response connection. Furthermore, 

a growing body of research has established a strong correlation 
between a high incidence of aberrant glycolipid metabolism and low 
adiponectin levels 9. Lipid metabolism, glucose, Insulin sensitivity, 
and cardiovascular homeostasis are all regulated by adiponectin 10. This 
study looked into the relationship between adiponectin levels and a few 
clinical traits in teenagers with Type 1 Diabetes from Iraq.                                                                                          

METHODOLOGY
The study has ninety participants. Two groups were created for this 
study based on the initial mutant cell's lineage: 45 Adolescents of 
Type I diabetes mellitus ranging in age (12-17 years) and a control 
group of 45 Participants in this study who matched in age and sex and 
appeared to be in good health The calculation of a subject's body mass 
index involved dividing their height (m2) by their weight (kg). Mass 
(kg) / height (m2) equals BMI 11. Serum fasting glucose, HbA1c, and 
lipid profile (TC, TG, HDL-C, LDLC) were estimated in auto analyzer 
cobas. The DRG insulin ELISA kit (12) was used to measure serum 
insulin amounts. Homeostasis model of IR (HOMA-IR) = {fasting 
insulin ,μU/ml * fasting glucose ,mmol/l}/22.5 13. Using the Sunlong 
ELISA kit, serum adiponectin concentrations were determined.

Statistical Analysis
Microsoft Office Excel 2010 was the software used to conduct statistical 
analysis and store the data, expressing means (±standard deviation 
[SD]) and t-test, at P<0.05 significance.

RESULTS
Table (1): There was a significant increase in weight, height, FBS, 
PPBS, TG, and HOMA-IR in T1DM Adolescence when compared 
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with control groups. A substantial increase in BMI, TC, and insulin 
level IR in T1DM adolescents compared to control groups. As shown 
in Table (2), there was a significant decrease in adiponectin levels in 
T1DM adolescents when compared with control groups. As shown in 
Table (3), there was a positive correlation between adiponectin level 
and weight, BMI, and Insulin level and a highly positive correlation 
coefficient with FBS.PPBS, TC, TG, AIC, HOMA-IR while negative 
correlation with LDL in adolescent T1DM patients. Adiponectin level 
increased for girl more than boy as shown in Figure (1).  

Table 1. Mean ±SD of age, BMI, and levels of blood glucose 
markers, lipid profile, Insulin and HOMA-IR between groups (T1DM 
Adolescence and control)

P-value Control T1DM 
Adolescence Parameter

Mean ±SD Mean ±SD
/ 45 45 number
0.102 16.45±1.68 17.33 ± 0.942 Age (M/F)
0.01 29.88±15.17 36.74±18.40 Weight (kg)
0.01 126.6±20.56 139.85 ± 11.83 High (m)
0.05 15.02±9.09 19.98±4.41 BMI (kg/m)
0.0001 73.88±10.61 176.97±68.11 FBS (mg/dl)
0.01 4.78±0.31 9.94±2.27 HbA1C (mg/dl)
0.0001 98.57±4.57 213.51 ±75.20 PPBS (mg/dl)
0.05 145.86±21.54 158.25±29.14 TC (mg/dl)
0.0001 93±9.09 139.64±50.97 TG (mg/dl)
0.006 53.11±5.51 52.17±5.24 HDL (mg/dl)
0.05 74.15±22.13 84.11±30.54 LDL (mg/dl)
0.05 13.82±5.25 15.11±5.88 Insulin levels
0.01 2.51±1.05 6.48±2.98 HOMA-IR
N = number; Data are present as mean± SD; NS is no significant; P- 
value is significant P<0.05, and highly significant P<0.01 and p<0.001.

Table 2. Mean ±SD of adiponectin level between groups (T1DM 
adolescent and control).
P-value Control T1DM ParameterT1DM Mean ±SD Mean ±SD

n = 45 n = 45

0.0001 25.17±4.77 11.61±5.02 Adiponectin 
level (ng/dl)

n=number; Data are present   as mean± SD; NS is no significant; P- 
value is significant P<0.05, and highly significant P<0.01 and p<0.001.

Table 3. Correlation coefficient of adiponectin in (T1DM adolescent ) 
with deferent parameters.
Adiponectin level (ng/dl) Parameter
0.08 Age (M/F)
0.311* Weight (kg)
0.118 High (m)
0.359* BMI (kg/m)
0.621** FBS(mg/dl)
0.502** HbA1C (mg/dl)
0.611** PPBS (mg/dl)
0.516** TC (mg/dl)
0.508** TG (mg/dl)
0.101 HDL (mg/dl)
-0.315* LDL (mg/dl)
0.407* Insulin levels
0.515** HOMA-IR
*Correlation is significant at the 0.05 level.  
**Correlation is significant at the 0.01 level.

Figure 1. distribution of adiponectin level in both genders.  

DISSCUSSION
Adipose tissue is a source of several adipocytokines that may contribute 
to vascular complications. The pathogenesis of vascular complications 
in T1D is poorly understood but may involve chronic low-grade 
inflammation 14. Adiponectin lipid and glucose metabolism and it is 
suggested to play a role in preventing atherosclerosis. Diagnostic 
usage of adiponectin has been a subject of increasing interest in recent 
years15,16 . 

Insulin deficiency and muscle and fat cell glucose deprivation are 
hallmarks of type 1 diabetes. Adiponectin must be positioned within 
this specific pathophysiological framework as a signal to save and 
use available energy. Since adiponectin increases insulin sensitivity, 
hyperglycemia and insulin reserve depletion should be the primary 
causes of hyperadiponectinemia 17. Adiponectin appears to signal 
cellular hunger and energy depletion in multiple ways. Adiponectin 
levels were lower in newly diagnosed T1D patients with detectable 
c-peptide than in those with undetectable c-peptide and longer-standing 
diabetes 18. Regardless of the type of diabetes or body weight, blood 
glucose decreased adiponectin levels in patients with hyperglycemia 
in an acute emergency department. This suggests that insulin-induced 
restoration of energy flow in cells also reduced adiponectin levels. 
Thus, adiponectin should be understood as a warning signal to conserve 
and use available energy hyperglycemia and relative or absolute insulin 
insufficiency. It also likely signals the skeleton to minimize energy 
expenditure 19. Adolescents with T1D are more likely than children 
to have insulin resistance because sex hormones increase throughout 
puberty, which counteracts the effects of insulin and aids in the evolution 
of IR.  Adiponectin plasma concentration was negatively correlated 
with insulin resistance (IR) in adults who were overweight, especially 
visceral obesity. Additionally, as a marker of IR, metabolic syndrome 
(MS) was linked to hypoadiponectinemia 19,20 In TIDM children with 
low levels of adiponectin, metabolic control was poor,. In contrast, 
in children with normal levels of adiponectin, metabolic control 
was adequate, as reported by Karamifar et al. 2013 20. Adiponectin 
levels were lower in patients with higher BMIs and average in those 
with lower BMIs. Soliman et al. 2023 21 demonstrated, that serum 
adiponectin levels and body mass index correlate positively among 
T1D patients. The study, however, showed that serum adiponectin 
levels depended on fat reservation. Low adiponectin levels slowed 
the more significant amounts of fatty acids, and the rate of fatty acid 
oxidation led to IR 22. LDL levels and serum adiponectin showed a 
statistically significant inverse relationship in this study. According to 
Blaslov et al. (2013) 23, There is a negative correlation between LDL 
and serum adiponectin levels. 
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Additionally, children with type 1 diabetes who had low adiponectin 
levels also had higher LDL levels than children with normal adiponectin 
levels. Furthermore, it has been demonstrated that adiponectin 
contributes to the metabolism of lipid profiles. However, no statistically 
significant correlation was discovered between serum adiponectin and 
low-density lipoprotein in a study carried out by Blaslov et al. (2013) 24, 
which found no statistically meaningful correlation between LDL and 
serum adiponectin. Adiponectin has been reported to be significantly 
correlated with measures of insulin resistance (IR) measures, such as 
fasting serum insulin or the homeostasis model assessment of insulin 
resistance (HOMA-IR), in previous research, including children 
and adolescents. Begum et al. (2023) 25 discovered that those who 
satisfied more National Cholesterol Education Program Criteria for the 
metabolic syndrome had greater more significant increases in fasting 
insulin and decreases in adiponectin concentrations. Individuals 
diagnosed with type 1 diabetes have abnormal blood lipid levels over 
time, which might result in macrovascular dysfunction.

Studies suggest adiponectin may lower VLDL catabolism by increasing 
the expression of skeletal muscle LPL and VLDL receptors, raising 
TG plasma concentrations.  Adiponectin increases fatty acid oxidation 
via AMP kinase activity, which lowers TG accumulation in skeletal 
muscle. Conversely, HMW can  enhance TG metabolic activity 26.

The use of nutritional strategies, such as diet and weight loss and the use 
of healthy eating patterns, to improve adiponectin levels is advised due 
to the hormone's important role in preventing dyslipidemia, its inverse 
relationship with the concentration of TC and TG levels, and its positive 
relationship with HDL cholesterol levels 27. The majority of studies on 
the possible relationship between low-density lipoprotein cholesterol 
LDL-C) and circulating adiponectin have not been discovered. One 
new Small dense LDL is a risk factor for cardiovascular diseases 
CVD). High TG and low levels of HDL-C have been linked to high 
LDL levels, which are a typical characteristics of type 2 diabetes and 
the metabolic syndrome 28,29 . 

Smaller, more buoyant particles are less vulnerable to oxidation than 
larger, less buoyant particles, and oxidative changes in LDL are a 
precursor to atherosclerosis. Adiponectin-mediated improvements 
in TG and HDL may decrease the atherogenic lipoprotein sd-LDL. 
9. We conclude that adiponectin declines in type 1 diabetic patients 
and adolescent children are predictive of numerous early diabetes 
complications. This is because adiponectin is thought to be a risk factor 
for multiple diseases, including metabolic dysfunction in diabetic 
patients. that have more significance with distal metastasis and 
circulating tumor principle.

Authorship Contribution: All authors share equal effort contribution 
towards (1) substantial contributions to conception and design, 
acquisition, analysis and interpretation of data; (2) drafting the article 
and revising it critically for important intellectual content; and (3) final 
approval of the manuscript version to be published. Yes.

Potential Conflict of Interest: None                                     

Competing Interest:   None 

Acceptance Date: 09-05-2024

REFERENCES
1.  Hallström S, Svensson AM, Pivodic A, et al. Risk factors and 

incidence over time for lower extremity amputations in people with 

type 1 diabetes: an observational cohort study of 46,088 patients 
from the Swedish National Diabetes Registry. Diabetologia. 
2021;64(12):2751-2761. 

2.  Falih IQ, Isaa MQ, Akram RS. Irisin and atherogenic index of 
plasma novel markers in diabetic patients with and without 
metabolic syndrome. J Prev Diagnostic Treat Strateg Med. 
2023;2(3):164–8. 

3.  Elias NG, Akram RS, Isaa MQ. Role of Retinol Binding Protein-4 
RBP-4) and some Biochemical Parameters in Type II Diabetes 
Mellitus Patients. J Res Appl Sci Biotechnol. 2023;2(5):210–4. 

4.  Gregory GA, Robinson TIG, Linklater SE, et al. Global incidence, 
prevalence, and mortality of type 1 diabetes in 2021 with 
projection to 2040: a modelling study. lancet Diabetes Endocrinol. 
2022;10(10):741–60. 

5.  Tuomilehto J, Ogle GD, Lund-Blix NA, et al. Update on 
Worldwide Trends in Occurrence of Childhood Type 1 Diabetes 
in 2020. Pediatr Endocrinol Rev PER. 2020;17(Suppl 1):198–209. 

6.  Ghadge AA, Khaire AA, Kuvalekar AA. Adiponectin: A potential 
therapeutic target for metabolic syndrome. Cytokine Growth 
Factor Rev. 2018;39:151–8. 

7.  Katsiki N, Mantzoros C, Mikhailidis DP. Adiponectin, lipids and 
atherosclerosis. Curr Opin Lipidol. 2017;28(4):347–54. 

8.  Shafiee G, Ahadi Z, Qorbani M, et al. Association of adiponectin 
and metabolic syndrome in adolescents: the caspian-III study. J 
Diabetes Metab Disord. 2015;14:1–6. 

9.  Yanai H, Yoshida H. Beneficial effects of adiponectin on glucose 
and lipid metabolism and atherosclerotic progression: mechanisms 
and perspectives. Int J Mol Sci. 2019;20(5):1190. 

10.  Scheja L, Heeren J. The endocrine function of adipose tissues 
in health and cardiometabolic disease. Nat Rev Endocrinol. 
2019;15(9):507–24. 

11.  Guideline S. 1999 World Health Organization-International 
Society of Hypertension guidelines for the management of 
hypertension. J Hypertens. 1999;17:151. 

12.  Wallace TM, Levy JC, Matthews DR. Use and abuse of HOMA 
modeling. Diabetes Care. 2004;276):1487–95. https://doi.
org/10.2337/diacare.27.6.1487

13.  Moran A, Jacobs Jr DR, Steinberger J, et al. Insulin resistance 
during puberty: results from clamp studies in 357 children. 
Diabetes. 1999;48(10):2039–44. 

14.  Szabo CE, Man OI, Istrate A, et al. Role of adiponectin and 
tumor necrosis factor-alpha in the pathogenesis and evolution of 
type 1 diabetes mellitus in children and adolescents. Diagnostics. 
2020;10(11):945. 

15.  Šimonienė D, Platūkiene A, Prakapienė E, et al. Insulin resistance 
in type 1 diabetes mellitus and its association with patient’s 
micro-and macrovascular complications, sex hormones, and other 
clinical data. Diabetes Ther. 2020;11:161–74. 

16.  Safai N, Eising S, Hougaard DM, et al. Levels of adiponectin 
and leptin at onset of type 1 diabetes have changed over time in 
children and adolescents. Acta Diabetol. 2015;52:167–74. 

17.  Soliman HM, Mosaad YO, Ibrahim A. The prevalence and the 
clinical profile of metabolic syndrome in children and adolescents 
with Type 1 diabetes. Diabetes Metab Syndr Clin Res Rev. 
2019;13(3):1723–6. 

18.  Majewska KA, Majewski D, Skowrońska B, et al. Serum leptin 
and adiponectin levels in children with type 1 diabetes mellitus–
relation to body fat mass and disease course. Adv Med Sci. 
2016;61(1):117–22. 

19.  Hecht Baldauff N, Tfayli H, Dong W, et al. Relationship of 
adiponectin and leptin with autoimmunity in children with 
new‐onset type 1 diabetes: a pilot study. Pediatr Diabetes. 
2016;17(4):249–56. 

https://doi.org/10.2337/diacare.27.6.1487
https://doi.org/10.2337/diacare.27.6.1487


2226

Bahrain Medical Bulletin, Vol. 46, No. 3, September 2024

20.  Karamifar H, Habibian N, Amirhakimi G, et al. Adiponectin is a 
good marker for metabolic state among type 1 diabetes mellitus 
patients. Iran J Pediatr. 2013;23(3):295. 

21.  Soliman H, Mostafa D, Helmy A, et al. Association between Serum 
Adiponectin and Insulin Resistance in Children and Adolescents 
with Type 1 Diabetes: A Cross-Sectional, Single Center Study 
from Egypt. Clin Diabetol. 2023;12(3): 150-155. 

22.  Babar G, Clements M, Dai H, et al. Assessment of biomarkers 
of inflammation and premature atherosclerosis in adolescents 
with type-1 diabetes mellitus. J Pediatr Endocrinol Metab. 
2019;32(2):109–13. 

23.  Izadi V, Farabad E, Azadbakht L. Epidemiologic evidence 
on serum adiponectin level and lipid profile. Int J Prev Med. 
2013;4(2):133. 

24.  Blaslov K, Bulum T, Zibar K, et al. Relationship between 
adiponectin level, insulin sensitivity, and metabolic syndrome in 
type 1 diabetic patients. Int J Endocrinol. 2013;2013:535906 

25.  Alikaşifoğlu A, Gönç EN, Özön ZA, et al. The Relationship 
Between Serum Adiponectin, Tumor Necrosis Factor− Alpha, 
Leptin Levels and Insulin Sensitivity in Childhood and Adolescent 
Obesity: Adiponectin is a Marker of Metabolic Syndrome. J Clin 
Res Pediatr Endocrinol. 2009;1(5):233. 

26.  Begum M, Choubey M, Tirumalasetty MB, et al. Adiponectin: 
A Promising Target for the Treatment of Diabetes and Its 
Complications. Life. 2023;13(11):2213. 

27.  Mantovani RM, Rocha NP, Magalhães DM, et al. Early changes in 
adipokines from overweight to obesity in children and adolescents. 
J Pediatr Rio J). 2016;92:624–30. 

28.  Nezhadali M, Mesbah-Namin SA, Hedayati M, et al. Serum 
adiponectin and cortisol levels are not affected by studied 
ADIPOQ gene variants: Tehran lipid and glucose study. BMC 
Endocr Disord. 2022;22(1):1–10. 

29.  Tomono Y, Hiraishi C, Yoshida H. Age and sex differences in 
serum adiponectin and its association with lipoprotein fractions. 
Ann Clin Biochem. 2018;55(1):165–71. 


	Title

