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Background: Diabetes mellitus is one of the major public hegtbblems these days. Diabetes is a metabolic skseeharacterized by
hyperglycemia. Micro vascular and macrovasculargaations of diabetes mellitus are very commorptireis a protein which is released
from adipose tissue. Leptin can have a significalg in pathogenesis of diabetes. Aim: The objecti¥ this study was to evaluate the
variation in serum leptin levels in type 2 diabetesllitus and control grougBubjects and Methods: The study group consisted of 100
patients. 50 patients of type 2 DM and 50 normallthg controls were selected for the study. Blotucgse (FBS and PPBS), HbAlc,
Serum lipids and lipoproteins, Serum leptin, andlyBmass index (BMI) were estimated type 2 DM pasieand normal healthy controls.
Results: In group 1 (healthy individuals), BMI was 23.6+ 2ahd in group 2 (type 2 DM patients), it was foundbe 26.1 + 2.1. A
statistically significant difference was observediMI of both groups. Serum leptin level in groupvas found to be 5.42+2.22 and in group
2 it was found to be 9.22+ 1.82. A highly signifitadifference was observed in leptin level in bgtbups p<0.0001Conclusion: We
concluded that serum leptin levels are higher itiepgs suffering from Type 2 diabetes mellitus dénig strongly correlated positively with
BMI.
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Introduction diabetes mellitus! Literature revealed that Leptin levels
were found to be associated with a number of erecr
Diabetes mellitus is a metabolic disorders charizeté by substances such as insulin, glucocorticoids, thyroi
chronic hyperglycemia. Diabetes mellitus is onetlod hormones and testosterone.8 So in present studgimed
world’s major public health problems and its coroations to study the variation of serum leptin levels inp@y2

imposes a tremendous burden both on patients suffer ~ Diabetes mellitus and is compared with healthy int
from diabetes as well as on our health care syftem. group of non-diabetic subjects.

Obesity is very common in type 2 DM. However it'seln

observed that in many patients with type 1 DM also a Subjects and Methods

obese, and children and adolescents with type 1 d

more prone to high body mass index (BMI) than timein- A total of 100 patients were selected for the preseudy.
diabetic counter- parts and unaffected siblfnfg. ~ Our study was conducted in the Department of
Leptin is an adipose tissue derived hormone which giochemistry, Teerthanker Mahaveer Medical College
primarily acts on hypothalamus to regulate hunged &  Research Centre, Moradabad, Uttar Pradesh, India. 1

satiety. Leptin circulating levels increases witkight gain patients diagnosed as type 2 DM were includedérsthdy.
and decreases with weight 1d%8.leptin was discovered in Inclusion and exclusion criteria are as follows:

1994 and since than many studies have been condtate Inclusion Criteria '

evaluate its physiological importan@é Leptin is strongly « Patients diagnosed as type 2 DM

correlated with adiposity and is a potential defeent of . Patients willing to participate

obesity and its complications. It is been suggedtet

Leptin along with other adipocytokines affect insul Exclusion Criteria

sensitivity and is accepted to play a role in pgémesis of e The patients suffered from type 1 DM,
obesity-related disordef8.Studies have shown that Leptin e (Gestational diabetes

is associated with body mass index (BMI) and baatyirfi e Patients treated with insulin therapy
non-obese and obese subjects and in patients wjle Z e Those not willing to participate
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*  Mentally retarded patients

Patients were divided in to two groups; each group
consisted of 50 patients. Study group comprised of patients
suffering from type 2 DM and control group consisted of
healthy individuals.

Group 1: Healthy individuals (n=50)

Group 2: Type 2 DM patients (n=50)

Ethical committee clearance was obtained before starting
the study. All the patients were explained in detail regarding
the study its procedure and importance. A written informed
consent was obtained before initiating the procedures.
Detailed history, past medical history and information of
medication were recodred. Classification of American
Diabetes Association criteria (fasting plasma glucose >126
mg/dl, post parandial blood glucose >200mg/dl and HBAlc
>6.5%) was considered for diagnosis of type 2 diabetes.9
Anthropometric assessments and body weight was
measurement was done for all the patients. Measuring tape
was used to measure height. In present study patients with
BMI > 25 kg/m2 were considered as obese. The patients
who had total cholesterol [TC] level of >200 mg/dl,
triglyceride [TG] >150 mg/ dl, high density lipoprotein-
cholesterol [HDL-C] levels <40 mg/dl in males and <50
mg/dl in females, low density lipoprotein-cholesterol [LDL-
C] levels >100 mg/dl were considered to be dyslipidemic.
Blood sample was taken from all the patients and patients
were kept on fasting for 10 to 12 hours before sample
withdrawal. Estimation of serum leptin, serum lipids
included total cholesterol and triglycerides and serum
lipoproteins included HDL-C and LDL-C was done from
blood sample.

Statistical Analysis

Each variable were analyzed and A p-value <0.05 was
considered statistically significant. Data was analyzed by
specific statistical software (IBMSPSS V10 STATISTICS,
IBM, ARMONK, USA).

Results

In present study a total of 100 patients were included 50
patients in each group. Study group comprised of 50
patients suffering from type 2 DM i.e. 50% and control
group consisted of 50 healthy individuals i.e. 50% [Figure
1]. In our study all the 50 patients in study group were
obese. In present study mean age of patients in group 1 was
found to be 40 £+ 1.6 and in group 2 it was 43 + 6.4. No
statistical difference was observed in age group between
both the groups. Mean weight in group 1 was found to be
60.4 + 6.2 and in group 2 it was 71.8+£7.9. A statistically
significant difference was observed in weight of patients. In
group 1 mean height of the patient was 1.62 + 3.1 and in
group 2 it was 1.63 + 8.2. No statistically significant
difference was observed between both the groups. BMI was
calculated and it was found that mean BMI was 23.6+ 2.1 in
group | and in group 2 it was found to be 26.1 + 2.1. A
statistically significant difference was observed in BMI of
both groups.

Changes in glucose level and HbA1C levels in both groups
were examined. The result showed that in group 1 mean
fasting blood sugar was found to be 82.6 + 1.8 and in group
2 it was 171.4 £ 2.8. Mean post parandial blood sugar was
found to be 107 + 2.9 in group 1 and 272.0 + 6.9 in group 2.
HBAIlc in group 1 was 5.1 = 1.8 and in group 2 it was
9.1+£2.5. a highly significant difference was observed in
FBS, PPBS and HBAlc in both groups. Serum leptin was
evaluated for both the groups. Result showed that serum
leptin in group 1 was found to be 5.42+2.22 and in group 2
it was found to be 9.22+ 1.82. A highly significant
difference was observed in leptin level in both groups
p<0.0001.

STUDY GROUP

CONTROL GROUP

Figure 1: Group Distribution

Table 1: Anthropometric parameters in both groups
Parameters Group 1 Group 2 p value
Age 40+ 1.6 43+64 0.005
Weight (Kg) 604 +62 71.8+79 0.001*
Height (m) 1.62+3.1 1.63+82 0.005
BMI (Kg/m?) 23.6£2.1 26.1+2.1 0.001*

Table 2: Changes in Glucose and HbAlc Levels in Both

Groups

Parameters Group 1 Group 2 p value
FBS (mg/dl) 82.6+ 1.8 1714+2.8 0.001
PPBS (mg/dl) 107£29 272.0+6.9 0.001
HbA 1c(%) 5.1+1.8 9.1+2.5 0.001

Table 3: Variation in Levels of Serum Leptin in Both Groups

Parameters Group 1 Group 2 p value
Serum leptin 5.42+2.22 9.22+ 1.82 0.001
Discussion

Type 11 diabetes mellitus is the commonest problem world
faces these days. Diabetes mellitus is a group of metabolic
disorder. Either defects in insulin secretion, insulin action or
combination of both leads to hyperglycemia. Regulatory
hormones like glucagon, lipolysis and decreased incretin
effect are responsible for hyperglycemia.'” Leptin is an
adipose tissue and it inhibits insulin secretion by repressing
the preproinsulin mRNA."" In obese patients leptin
resistance leads to increased insulin secretion which
eventually leads to beta cell failure and diabetes mellitus.'?!
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Studies in past have found that a strong association of leptin
levels in obese diabetic patients exist. Authors have reported
difference in leptin levels among genders. In present study
we found high serum leptin in obese Type 2 DM patients
whereas normal leptin in control group. However in present
study no gender differentiation was studied.!"”

Study conducted by Fischer S et al reported that leptin may
play a role in the pathophysiology of diabetes, possibly by
suppressing insulin secretion."* Wannamethee SG et al in
their study found that increased levels of serum leptin and
low adiponectin were associated with increased risk of type
2 diabetes."” In present study no statistical difference was
observed in age group and height between both the groups.
However a statistically significant difference was observed
in weight of patients in both groups. BMI was calculated
and it was found that mean BMI was 23.6+ 2.1 in group 1
and in group 2 it was found to be 26.1 £+ 2.1. A statistically
significant difference was observed in BMI of both groups.
Studies in the past have reported that visceral fat and BMI
were independent predictors of diabetes.'”! Few authors
have found that serum leptin levels were observed to be
higher in obese group and positively correlated with body
fatness and obesity.'”! Our study is in agreement with the
authors. Result showed that serum leptin level in group 1
was found to be 5.42+2.22 and in group 2 it was found to be
9.22+ 1.82. A highly significant difference was observed in
leptin level in both groups p<0.0001. Our results are similar
to the results reported by others in past.

Conclusion

Based on the result of our study we conclude that Leptin
levels are significantly higher in patients with Type 2
Diabetes mellitus. Within the limits of our study we suggest
that leptins are clinically relevant to type 2 DM and have
potential to serve as markers for risk prediction. A strong
association exists between leptin levels and obese diabetic
patients. Higher leptin levels is an additional risk factor in
patients of type 2 DM with high BMI.

References

1. Sarath R and Rajkumar B. Role of Leptin in Diabetes Mellitus.
Indian Journal of Fundamental and Applied Life Sciences. 2011; 1

(2):209-214.

Peveir RC, Fairburn CG, Boller I, et al: Eating disorders in
adolescents with IDDM: A controlled study. Diabetes Care 15:1356-
1360, 1992

Holl RW, Heinze E, Seifert M, et al: Longitudinal analysis of somatic
development in pediatric patients with IDDM-genetic influ- ence on
height and weight. Diabetologia 37:92-99, 1994

Zhang Y, Proenca R, Maffei M, Barone M, Leopald L, Friedman JM.
Positional cloning of mouse ob gene and its human homologue.
Nature. 1994;737:425-432.

Maffei M, Halaas J, Ravussin E, Pratly RE, Lee GH, Zhang Y, Fei
H, Kim S, Lallone R, Ranganathan S. Leptin levels in human and
rodent; measurement of plasma leptin and ob RNA in obese and
weight-reduced subjects. Nat Med. 1995;1:1155-1161.

Considine RV, Sinha MK, Heiman ML, Kriauciunas A, Stephens
TW, Nyce MR, et al. Serum immunoreactive-leptin concentrations in
normal-weight and obese humans. N Engl J Med. 1996;334(5):292—
S.

Haffner SM, Stern MP, Miettinen H, Wei M, Gingerich RL. Leptin
concentrations in diabetic and nondiabetic Mexican-Americans.
Diabetes. 1996:45(6):822—4. doi: 10.2337/diabetes.45.6.822.
Janeckova R(a) The role of leptin in human physiology and
pathophysiology. Physiol Res. 2001;50:443-459.

Alberti KG and Zimmet PZ. Definition, diagnosis and classification
of diabetes mellitus and its complications. Part 1: Diagnosis and
classification of diabetes mellitus provisional report of a WHO
consultation. Diabetic Medicine. 1998;15(7) :539-53.
Sprague, Jennifer E., and Ana Maria Arbeléez.
Counterregulatory ~ Responses to  Hypoglycemia.”
endocrinology reviews . 2011;463-475.

Seufert J, Kieffer TJ. Leptin inhibits insulin gene transcription and
reverses hyperinsulinemia in leptin-deficient ob/ob mice. Proc. Natl.
Acad. Sci. 1999;96:674-679.

Myers MG, Leibel RL, Seeley RJ, Schwartz MW. Obesity and Leptin
Resistance:  Distinguishing Cause from Effect. Trends in
endocrinology and metabolism.2010;21(11):643-651.

Shoumer Kamal AS, Vasanthy Bagavathy AK, Makhlouf Hanan A,
Al-Zaid Mona M. Leptin levels in Arabs with primary
hyperthyroidism. Ann of Saudi Med. 2000;20:113-118.

Fischer. S, M. Hanefeld, S. M. Haffner, C. Fusch, U. Schwanebeck,
C. Kohler et al. Insulin- resistant patients with type 2 diabetes
mellitus have higher serum leptin levels independently of body fat
mass. ActaDiabetologica. September 2002; 39(3):105-110.
Wannamethee SG, Lowe GD, Rumley A, Lynne CL, Whincup PH,
Sattar N. Adipokines and risk of type 2 diabetes in older men.
Diabetes care 2007; 30:1200-1205.

Kanaya AM, Wassel FC, Vittinghoff E, Harris TB, Park SW,
Goodpaster BH et al. Adipocytokines and incident diabetes mellitus
in older adults: the independent effect of plasminogen activator
inhibitor 1. Arch Intern Med. 2006; 166 (3): 350 —356.

Maskari Al YM and Alnaqdy AA. Correlation between Serum Leptin
Levels, Body Mass Index and Obesity in Omanis. Sultan Qaboos
Univ Med J. 2006 ; 6(2): 27-31.

“Glucose
Pediatric

Copyright: © the author(s), publisher. Asian Journal of Medical Research is an Official Publication of “Society for Health Care & Research
Development”. It is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial License, which
permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

How to cite this article: Kumar A, Kapoor S. Evaluation of Serum Leptin Level and BMI in Diabetic Patients: An Institutional Based Study.

Asian J. Med. Res. 2018;7(3):BC03-BCO05.
DOI: dx.doi.org/10.21276/ajmr.2018.7.3.BC2

Source of Support: Nil, Conflict of Interest: None declared.

- Asian Journal of Medical Research |Volume 7 | Issue 3 | July-September 2018




