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Introduction

 
eptin is a 16 Kd protein with 167 amino 

acid that synthesized by adipose tissue 

and its gene is mutated in ob/ob mice. 

(1) Obese gene (ob) regulates energy balance 

in the mouse and human. Loss of function 

mutation causes morbid obesity in mouse and 

human. (2) Leptin may act at the arcuate 

nucleus of hypothalamus and reduces the 

production of neuropeptide Y (NPY), one of 

the most potent stimulators of food intake 

(3,4,5). There is a relationship between Leptin 

level, dementia and Alzheimer disease in 

asymptomatic old people (6). It can also 

regulate bone mass through neuroendocrine 

pathway. (7,8)  

There are several reports suggesting Leptin as 

regulator of insulin (9,10), but insulin level is 

the same in normal people and type 2 diabetic  

patients .(10) Therefore chronic high 

endogenous insulin level does not cause 
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Abstract 
Objective: Serum Leptin concentration reflects the body fat mass. 

There is controversial reports about the insulin effect on serum 

Leptin concentration. We wanted to examine the effect of insulin 

therapy on serum Leptin in children with new onset type I diabetes. 

Materials and Methods: This was a Cross-Sectional study in 

Children's Medical Center on 34 children who had new onset type I 

diabetes. Serum Leptin level was measured at presentation, as a 

baseline before initiation of insulin therapy, three to five days and 

after three months of beginning of insulin therapy. The linear 

regression by SPSSv.16 used for analysis. 

Results: There was a meaningful difference between the baseline 

level of Leptin and 3th-5th day. (P=0.00). The dosage of insulin was 

the most important factor affecting the Leptin levels after three 

months of treatment (P=0.006). In third months of follow up, sex 

and insulin dosage were the variables that effected on Leptin level. 

(P=0.003). 

Conclusion: The results of our study showed that children with 

new-onset type I diabetes have low Leptin level before insulin 

therapy which increased in 3-5 days after treatment. We concluded 

that the acute insulin therapy alters the Leptin secretion/ action. 

Keywords: Leptin, Insulin, Type I diabetes, Children. 
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increased serum leptin concentration, but 

insulin and glucose infusion for two days 

increase it .(12) 

Diabetic children are prone to growth 

retardation, delay puberty and obesity even 

they treated with new types of insulin .One 

study revealed circulating Leptin 

concentrations correlated with body mass 

index (BMI) and calorie intake per kilogram 

per day. It also showed that over substitution 

by insulin and increased food intake stimulated 

fat synthesis, increasing BMI, and 

subsequently induces Leptin secretion. 

According this study higher Leptin level in 

poor control diabetic children with higher 

glycosylated hemoglobin (HbA1C) 

concentration was explained by increased 

appetite and BMI. (13) 

The insulin regulates ob gene expression in rat, 

regardless to its glucose lowering effects. (14) 

One search showed that two hours after 

subcutaneous injection of insulin, it is a signal 

for Leptin secretion from adipose tissue of 

diabetic rats, maybe by transferring glucose 

into the fat cells. (15) 

Poor glycemic control in diabetic patients may 

lead to increase serum levels of sOB-R 

(soluble leptin receptor) that is independent of 

Leptin secretion, but may have an impact on 

Leptin action .Excess of sOB-R related to 

Leptin could reduce Leptin sensitivity. (16) 

There are some conflicting reports that didn’t 

show any relationship between insulin and 

Leptin concentration. (17) Therefore this study 

conducted to examine the probable connection 

between serum Leptin level and insulin 

therapy in type 1 diabetic patients. 

 

Materials and Methods 

This cross sectional study carried out in 

Children
'
s Medical Center, Tehran, Iran, 

Tehran University of medical sciences from 

June 2009 to May 2011. 

We consecutively enrolled 34 new onset type 

one diabetic children and adolescents referred 

to emergency department or outpatient clinic 

of Children Medical Center. 

Inclusion criteria were: polydipsia and 

polyuria and random blood glucose higher 

than 200 mg/dl, or fasting blood sugar higher 

than 125 mg/dl. Exclusion criteria were: 

severe obesity, chronic renal, rheumatic, 

hepatic, pulmonary and neurologic diseases. 

 We classified our patients into two groups 

including diabetic ketoacidosis and non-

ketoacidosis according signs and symptoms 

and arterial blood gases (ABG). 

At first, before insulin consumption, weight 

and height were measured and BMI was 

calculated using formula: [weight (kg)/height
2
 

(m
2
)] and appropriate work up were performed 

for each subject. Before starting insulin 

therapy, Leptin level for each patient was 

measured. 

We reassessed weight, height, BMI and also 

withdrew blood of subjects after 3-5 days and 

3 months of insulin therapy again.  

At third month of treatment glycosylated 

hemoglobin level (HbA1C) was measured and 

mean insulin dosages was calculated. 

Patient´s withdrawn blood samples were 

centrifuged to extract serum and then it was 

frozen at -20 ºC. 

Serum Leptin level was measured using DRG 

Leptin (sandwich) ELISA method. 

Calculated data was analyzed by SPSS 

software version 16 with considering level of 

significance <0.05. At first descriptive analysis 

was presented for the data, then mean and 

standard deviation were calculated. The 

relationships between variables were 

investigated by paired t test and multivariate 

linear regression analysis 

Ethical issues: This study was approved by 

Ethics Council, Tehran University of Medical 

Science. All the Helsinki criteria were 

considered in this study .We recorded all 

results without name and entered them in the 

database information by code name We 

included only patients whose parents agreed to 

take part in the study by verbal consent. 

 

Results 
Thirty four children (17 female and 17 male) 

with mean age of 6.07±2.46 years (between 
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2.6-11.3 years) were included. The mean 

weight, height, BMI at the first, second and 

third visit are shown in table 1.  

The mean weight, height and BMI of two 

genders were different but there were no 

statistically significant differences between 

them. (P:0.659, P:0.507, P:0.574) 

The mean serum Leptin levels at the first, 

second and third assays were: 1.34±2.03; 

1.81±2.19; 3.45±3.49 ng/ml consequently. 

The mean serum Leptin levels difference at the 

first and second assays were statistically 

significant. (P<0.000) but unlike difference of 

first and third serum Leptin levels they are not 

statistically significant. (P:0.184) 

 The mean serum Leptin levels difference of 

second and third assays are statistically 

significant. (P:0.131) 

The patients were divided to two groups 

according to be ketoacidotic (DKA) or non 

ketoacidotic (non DKA). Non DKA were 28 

patients and DKA affected were 6 cases. 

The mean serum Leptin levels of non-DKA 

patients at the first (1.32±2.19 ng/ml)  and 

second(2.03±2.36 ng/ml) assays were higher 

than in DKA affected patients (0.26±0.26 

ng/ml ,0.77±0.4 ng/ml consequently), but in 

third assay it was lower in non-DKA affected 

patients comparing with DKA cases 

(3.05±2.82 vs. 5.34±5.69). 

But the mean serum Leptin levels difference 

are not statistically significant. (P:0.254, 

P:0.205, P:0.148) 

The mean HbA1C at third assay was 

8.17±0.62 .Multivariate linear regression 

analysis didn’t show a significant relationship 

between the first serum Leptin level and 

HbA1C in third month.(P:0.196) 

According multivariate linear regression 

analysis there aren’t any relationship between 

age, gender, BMI, height ,weight and the first 

serum Leptin level. (P:0.605) 

The only factor affecting the second serum 

Leptin level was the first serum Leptin level. 

(P:0.000) 

The only variable affecting the third serum 

Leptin level was gender. (P:0.003) and others 

(age, 1
st
 &2

nd
 &3

rd
 BMI, 1

st
 &2

nd
 serum Leptin 

level) didn't influence on the third assay. 

The mean third serum Leptin level in male 

gender was: 2.06±1.87 ng/dl and in female 

was: 4.84±4.19 ng/dl. 

The mean serum Leptin level at third assay 

had relation with the mean Insulin dosage and 

it was higher in patients received larger insulin 

dosage. (P:0.006; X
2
=19.64).  

 

Discussion 
This research was performed to study the 

effect of insulin therapy on Leptin level in 

patients with new onset type one diabetes 

mellitus .Thirty four new onset type one 

diabetic children were participated in this 

investigation. The results displayed serum 

Leptin level was lower than normal in new 

onset type one diabetic children before insulin 

treatment, but it increased after 3-5 days and 3 

months of insulin therapy. Our findings were 

according with regulatory role of insulin for 

Leptin secretion that was mentioned by 

majority of other investigators. (9,11,12)  

Several animal studies demonstrated effects of 

exogenous insulin on the serum Leptin level in 

rats. (12,14) 

We showed that the serum Leptin level at 3-5 

Table 1. Descriptive analysis weight, height, BMI 
Variable Mean Standard deviation Minimum Maximum 

Weight¹ (kg) 20.14 7.40 10.00 38.00 

Height¹ (cm  ) 114.60 16.40 87.00 147.00 

BMI¹ (kg/m2)    14.77 1.61 11.31 17.58 

Weight² (kg ) 21.05 7.50 10.5 39.5 

BMI² (kg/m2)  15.48 1.57 11.8 18.20 

Weight³ (kg)  22.64 7.77 11.0 41.00 

Height³ (cm) 113.53 24.64 11.0 152.0 

BMI³ (kg/m2)      16.21 1.67 12.5 18.67 
1-the first assay  

2-second assay 
3-third assay 
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days of treatment was not affected by some 

variables such as height, weight, BMI, gender 

or age at first, before insulin treatment 

(P:0.06) but it was impressed by Leptin level 

before starting exogenous insulin (P:0.000) 

and it raised more significantly if the first 

serum leptin level was higher. 

Although the serum level of Leptin was higher 

significantly at third month of treatment with 

insulin but it was not statistically significant. 

The serum Leptin level of female patients was 

higher than male patients at third assay and its 

difference was statistically significant (P:0.03) 

Our results resembled to other study that 

revealed upper serum Leptin level in girls. 

(9,10) 

Unlike other investigations we didn’t find any 

relationship between BMI and serum Leptin 

level (13) ,maybe due to our small sample size 

or lower BMI of patients in this study (mean 

male BMI:15.02±1.31 kg/m
2
 ,mean female 

BMI:14.52±1.87 kg/m
2
 ) 

We demonstrated meaningful relationship 

between serum Leptin level and insulin 

dosage. As far as increment of insulin dosage, 

patients had upper serum Leptin level 

(P:0.006) 

There are several survey findings consistent 

with our study that found insulin as a strong 

stimulator to secret Leptin in new onset 

diabetic patients. (9,10,11,12) 

In vitro studies on rat adipocytes revealed 

glucose and insulin metabolism relationship 

with serum Leptin level. (14)  

In patients with DKA the serum Leptin level 

was lower than non-DKA at first and second 

assays but it escalated to higher level than in 

non-DKA at third month of treatment 

(figures1-4). Perhaps due to higher dosage of 

insulin need based on severity of its 

deficiency. 

 

 
Figure 1. serum leptin level in 1st, 2nd, 3rd assay 
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Conclusion 
Regarding low insulin and Leptin level in new 

onset type one diabetic patients and significant 

increment of serum Leptin level after insulin 

treatment we conclude that acute insulin 

therapy could stimulate Leptin synthesis and 

Figure 2. serum leptin level according DKA or non-DKA in 1st assay. 

 

 
Figure 3. serum leptin level according DKA or nonDKA in 2

nd
 assay 
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secretion. We recommended a multicenter 

study and comparison with control group. 

Trial therapy with Leptin and investigation of 

diabetic control and complications in treated 

group.   

 

Acknowledgement 
We would like to appreciate endocrinology 

laboratory and ward staffs of Children's 

Medical Center. 

 

References
 

1. John B Buse, Kenneth S. Polonsky, Chares F. 

Burant. Type 2 diabetese mellituse in Henry M 

Krorenberg and etal .Williams Textbook of 

Endocrinology. Saunders Elsevier, Philadelphia. 

12th edition 2011;1402. 

2. Zhang Y, Proenca R, Maffei M, Barone M, 

Leopold L, Friedman JM. Positional cloning of the 

mouse obese gane and human homologue. Nature, 

1994;372(6505):425-32. 

3. Mizuno TM, Kleopolus SP, Bergen HT, Robert JL, 

Prest CA, Mobbs CV. Hypothalamic 

proopiomelanocortin mRNA is reduced by fastng 

and corrolated in ob/ob and db/db leptin. Diabetes, 

1998;47(2):294-7. 

4. Schwartz MW, Seeley RJ, Campfield LA, Burn P, 

Baskin DG. Identification of targets of leptin action 

in rat hypothalamus. J Clin.Invest. 

1996;98(5):1101-6. 

5. Baskin DG, Blevins JE, Schwartz MW. How the 

brain regulates food intake and body weight: the 

role of leptin.JPediatr Endocrinol Metab 

2001;14(6):1417-29. 

6. Wolfgang Lieb, Alexa S Beiser, Ramachandran S 

Vasan, Zaldy S Tan, Rhoda Au, Tamara B, et al. 

Association of plasma leptin levels with incident 

Alzheimer disease and MRI measures of brain 

aging. JAMA .2009;302(23):2565-72.  

7. Hamrick MW, Pennington C, Newton D, Isales C, 

Leptin deficiency produces contracting phenotypes 

in bone of limb and spine Bone 2004 

Mar;34(3):376-83. 

8. Ducy P Amling M, Takeda S, Primel M, Sehilling 

AF, Beil FT, et al. Leptin inhibits bone formayion 

through a hypothalamic ralay:acentral control of 

bone mass. Cell, 2000;100(2):197-207. 

 

Figure 4. serum leptin level according DKA or non-DKA in 3rd assay 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

do
.s

su
.a

c.
ir

 o
n 

20
26

-0
6-

17
 ]

 

                               6 / 7

https://ijdo.ssu.ac.ir/article-1-264-en.html


Insulin effect on leptin concentration  

 

152 IRANIAN JOURNAL OF DIABETES AND OBESITY, VOLUME 7, NUMBER 4, WINTER 2015 

 

 

9. Kiess W. Serum leptin levels in children and 

adolescent with insulin-dependent diabetes mellitus 

in relation to metabolic control and body mass 

index. European Journal of Endorinology, 

1998;138(5):501-509. 

10. Hanaki K, Becker DJ, Arslanian SA. Leptin before 

and after insulin therapy in children with new-onset 

type 1 diabetes. The journal of Clinical 

endocrinology & Metabolism, 1999;84(5):1524-6. 

11. Haffner SS, Miettiner MP. Leptin concentration in 

diabetic and non-diabetic Mexican- American. 

Diabetes, 1996;45(6):822-4. 

12. Boda G. Effects of prolonged hyperinsulinemia 

onserum leptin in normal human subjects.J Clin 

Inves .1997;100(5):1107-13. 

13. Soliman AT, Omar M, Assem HM, Nasser IS. 

Serum leptin concentration in children with type 1 

diabetes mellitus: relationship to body mass index, 

insulin dose, and glycemic control. Metabolism, 

2002;51(3):292-6. 

14. Saladin R, De Vos P, Guarre-Millo M. Transient 

increase in obses gene expression after food intake 

or insulin. Nature 1995;377(6549):527-9. 

15. Mohammadi M, Ebrahimi H, Homaiouni F. Effect 

of insulin in Serum Leptin concentration in diabetic 

Rat. Journal of Tabriz University of Medical 

Sciences, 2004;63:87-94 

16. Kratzsch J, Deimel A, Galler A, Kapellen T, 

Klinghamar A, Kiess W. Increased serum soluble 

leptin receptor levels in children and adolescents 

with type 1 diabetes mellitus. European Journal of 

Endocrinology, 2004;151(4)475-81. 

17. Kenneth L, L McGromic KL. Leptin in children 

with newly diagnosed type 1 diabetes: effect of 

insulin therapy. International J of Experimental 

Diab, 2001;2(2):121-7. 

 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

do
.s

su
.a

c.
ir

 o
n 

20
26

-0
6-

17
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               7 / 7

https://ijdo.ssu.ac.ir/article-1-264-en.html
http://www.tcpdf.org

