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Key words:- In the present research, we showed that adiponectin was significantly
Diabetes Mellitus And Obesity. adiponectin was suppose to be lower than normal. Statistically
significant alliance was demonstrated in between Chemerin and
Diabetes (p<0.001). Chemerin values were raised in diabetic
individuals. Here, chemerin had statistically significant positive
correlation with Cholesterol and triglycerides where p<0.001 &
p=0.003 respectively. Similiarly, Lipoproteins like HDL, LDL and
VLDL too had positive correlation with chemerin but of no statistical
significance where p = 0.585, p= 0.253, p= 0.147 respectively.
Glycemic parameters like FBS, PPBS and HbAlc were found to be
positively correlated to chemerin with pronounced statistical
significance (p<0.001 for each). Similar to Leptin, it was observed that
chemerin too had positive correlation of statistical significance with
HOMA -IR (p<0.001).

This study concluded that there is a strong association of each of the
parameters, namely serum adiponectin, leptin and chemerin with
diabetes as well as obesity.

Copy Right, 1JAR, 2019,. All rights reserved.

Introduction:-
Type2 DM comprises about 90% of diabetic population of any country. Diabetes is fast gaining the status of a
potential epidemic in India with more than 62 million diabetic individuals currently diagnosed with the disease?.

Insulin resistance, which implies impairment of insulin signaling in the target tissues, is a common cause of type 2
diabetes. Adipose tissue plays an important role in insulin resistance through the secretion of adipose-derived
proteins, including tumor necrosis factor-o. (TNF-a), plasminogen activator inhibitor-1, leptin, resistin,
angiotensinogen and adiponectin.®*
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The growing prevalence of obesity has been reported as the leading cause of DM prevalence. Indeed, obesity,
especially abdominal obesity, is a strong risk factor for cardiovascular disease (CVD) events and for insulin
resistance that, usually, leads to T2DM. A hallmark of human aging is an increase of adipose mass, especially of
visceral adipose mass, which is an independent risk factor for chronic heart failure in older people. The increase in
hypertension, dyslipidemia, and impaired glucose metabolism, the known cluster factors for the metabolic
syndrome, seems to be associated with the increasing prevalence of overweight and obesity in the elderly. Thus,
obesity, insulin resistance, and aging appear to be closely linked.

Adiponectin is a protein hormone made of 244 aminoacids produced by the adipose tissue. It has pronounced effects
on the metabolism of both carbohydrates and lipids in liver and muscle promoting uptake and oxidation of fatty
acids by myocytes but blocks the synthesis of fatty acids and gluconeogenesis by hepatocytes®. It is considered to
have anti-inflammatory and anti-atherogenic effects. Its serum concentration is inversely associated with adiposity.
Levels are also low in presence of insulin resistance and show important relationships with development of type 2
Diabetes Mellitus and its complications.

Chemerin, amore recently identified adipose tissue specific adipokine, hasa crucial role in adipocyte differentiation
and development,as well as in glucose and lipid metabolism . Raisedchemerin levels were found in obese subjects,
in prediabeticstates, and in lean, overweight, and obese T2DM patients.

Leptin is an important adipose tissue—derived hormone that has been shown to be involved in pathways influencing
the risk of cardiovascular disease and diabetes.® Animal studies suggest that there is an inverse relationship between
leptin levels and insulin secretion.”® Also, it has been suggested that the association between plasma leptin and
diabetes may be a manifestation of an underlying leptin resistance mediated by obesity.’

However, relatively few studies have examined the putative association between leptin and diabetes, and their
results have not been consistent. Some studies have reported that there is no association between plasma leptin
levels and diabetes, 2°*? whereas other studies have reported a significant positive association between plasma leptin
levels and diabetes.’**® However, two studies reported an inverse relation.*” ** Also, few studies reported that the
association between plasma leptin and diabetes mellitus was observed only in men and not in women.*>*

Recently, chemerin (retinoic acid receptor responder 2, tazarotene-induced gene 2) was found highly expressed in
adipose tissue.’*® Chemerin is an agonist of the orphan G-protein coupledreceptor chemokine-like receptor 1
(CMKLR1, ChemR23)**%that is expressed by cells of the innate immune®?>*system and,therefore, may further
link obesity and inflammation. Chemerin issecreted as an inactive precursor, and activated through proteolytic
cleavage by serine proteases of the coagulation, fibrinolytic andinflammatory cascades. Chemerin stimulates
chemotaxis of thesecells indicating a function of chemerin and its receptor in theinnate immune
response.??Chemerin plays a vital role in adipocyte differentiationand development, and it may act as a modulator of
differentmetabolic pathways in mature adipocyte > namely,in the expression of adipocyte genes involved in
glucoseand lipid homeostasis?® Moreover, chemerin associates with several metabolic syndrome markers, such as
BMI, triglycerides, blood pressure, and insulin resistance.?’” It was reported recently that insulin resistance seems to
be apredictor of chemerin levels, independent of BMI .

Hence this study is conducted to estimate the levels of serum adiponectin, leptin and chemerin and predict the
relation to type 2 Diabetes Mellitus and obesity.

Materials And Methods:-
Study area:-
Hospital based (K.P.C. Medical College & Hospital, Jadavpur, Kolkata.)

Study design:-
Cross-sectional, descriptive and observational study in Type-2 diabetic individuals with/without family history of
diabetes and with or without co—existence of hypertension(HTN).

Sample size:-

Case: 100 adult male patients of type-2 diabetes irrespective of, gender, nutritional status, socio-economic status ,
duration of diabetes .
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Further case will be divided into 2 subgroups

1. Diabetic and obese

2. Diabetic and non-obese

Control: 100 age and gender matched non diabetic male patient Further control will be divided into 2 subgroups
1. Non diabetic and obese

2. Non diabetic and non-obese

Inclusion area:-
All male patients with type 2 Diabetes Mellitus aged 30-70 years diagnosed according to American Diabetes
Association criteria (FBS >126 mg/dl or 2 hour PPBS >200 mg/dl or HbAlc levels >6.5%).

Patients already on treatment for Diabetes Mellitus with Biguanides & Suphonylureas will be categorized

Exclusion area:-

History of myocardial infarction and angina which are known to influence  serum levels of adiponectin .
History of liver, kidney and thyroid diseases which are known to influence serum levels of adiponectin .
Gestational diabetes.

Patients on thiazolidinediones which are known to increase the levels of ~serum adiponectin.

Female patients were not include in the study.

arwnE

Data collection and interpretation:-
The Study protocol, informed consent and case record form would be submitted to the Ethical Committee of K.P.C.
Medical College & Hospital for approval.

Informed consent will be taken from all participants before inclusion in the study in a language of their own
understanding. Hliterate individual will give their finger-print (left-thumb impression) instead of signature.

After obtaining ethical clearance and permission from Head of the Departments of Medicine and Biochemistry and
appropriate authority, data collection will be started by using pre-designed and pre-tested schedule, interviewing the
participants, performing clinical examinations, laboratory investigations and record analysis. In this way all eligible
subjects will be included in the study for a period of one year.

Results:-

We found that the mean value of adiponectin in case group was (3.61+2.16) was less than control group (8.31+3.26)
with a significant correlation (p<0.001). From this result we can prove that adiponectin significantly decreased in
diabetic patients.

We found that the mean leptin value in diabetic patients is 17.72+12.05, and that of non diabetic control group is
13.78+10.30. But the result is not statistically significant with p value 0.054. We can prove that leptin level has no
statistical significant relation with presence of diabetes.

It was found that the mean chemerin value in diabetic patients is 171.60+44.77, and that of non diabetic control
group is 96.64+23.46. The result is statistically significant with p value <0.001. From the above result we can prove
that chemerin level has statistical significant relation with presence of diabetes. It increases with the presence of
diabetes.

We found that the lipid subfractions in all 200 subjects were analyzed, it was found that all components except HDL
was significantly higher in obese patients as compared to those without obesity irrespective of b presence of
diabetes. The above result proves that there is a statistical significance between hyperlipidemia and development of
obesity irrespective of presence of diabetes.

It was found that the mean value of FBS in obese patients group was (143.23+55.38) more than non obese group
(122.33+49.53) with a significant correlation (P 0.008). The mean value of PPBS in obese pt group (198.34+86.31)
was significantly higher than non obese group (163.15+80.85) with P= 0.003. The above result proves that there is a
statistical significance between level of hyperglycemia and development of obesity.
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It was found that the mean value of HbAlc in obese patients group was (7.77+2.19) more than non obese group
(6.95+2.18) with a significant correlation (P=0.012). The above result proves that there is a statistical significance
between level of HbAlc and obesity.

We found that the mean value of HOMA IR in obese patients group was (6.24+3.24) more than non obese group
(4.8+3.61) with a significant correlation (P=0.026). Fig 16 is the pictorial representation of the above table. The
above result proves that there is a statistical significance between level of HOMA IR and development of obesity.

It was found that the mean value of adiponectin in obese patients group was (3.26+2.50) less than non obese group
(7.71£3.40) with a significant correlation (P<0.001). The mean value of leptin in obese patients group was
(31.33+7.50) more than non obese group (8.75+1.75) with a significant correlation (P<0.001). The mean value of
chemerin in obese patients group was (143.73+47.35) more than non obese group (129.80+53.28) with a significant
correlation (P= 0.033). The above result proves that level of leptin and chemerin significantly increase with
development of obesity whereas level of adiponectin significantly decreases with development of obesity.

We found that statistically significant positive correlation between leptin and cholesterol ( p<0.001), LDL
(p<0.001), VLDL ( p<0.001), TG (p<0.001), PPBG (p=0.05), BMI (p<0.001). HDL had negative correlation with
leptin but that had no statistical significance (p=0.142). FbG, Hbalc and HOMA IR had non-significant positive
correlation with leptin with p value of 0.191, 0.233 and 0.390.

It was found that statistically significant positive correlation between chemerin and cholesterol (p=0.044), TG
(p=0.003), FBG (p<0.001), TG (p<0.001), PPBG (p<0.001), Hbalc (p<0.001), HOMA IR (P<0.001). HDL, LDL,
VLDL had positive correlation with chemerin but that had no statistical significance with p value 0.585, 0.253,
0.147 respectively. BMI also had non-significant positive correlation with chemerin with p value of 0.115.

We found that statistically significant negetive correlation between leptin and adiponectin with p value<0.001 and
correlation coefficient -0.455. That proves leptin level decreases with increase adiponectin level and vice versa.

It was found that relation of HOMA IR value with Hbalc. All 200 patients are subdivided into 3 groups depending
on their Hbalc value. Now the mean HOMA IR was calculated for each group of patient. It showed statistical
significance with p value <0.001.

Discussion:-

This comparative study was done in the department of Biochemistry, KPC medical college Jadavpur, Kolkata. In the
present study, 100 patients having diabetes were studied. 100 age and sex matched controls were also studied. In the
group having diabetes, patients were subcategorised depending on the presence of obesity. Similarly the control
group was also subcategorized into 2 groups depending on presence of obesity. 41 patients among the case group
were found to be obese. 21 among 100 non diabetic patients were obese.

In this study, all patients were of the age group >18 years. Only male patient were included in the study as sexual
dimorphism in adipose tissue function is evident. As a result gender may act as a confounding factor while we are
taking adipokines hormone into consideration.

Adiponectin And Presence Of Diabetes:-

This present research showed the mean value of adiponectin in case group was (3.61+2.16) was less than control
group ( 8.31+3.26) with a significant correlation (p<0.001). From this result we can prove that adiponectin
significantly decreased in diabetic patients. This result was in accordance with previously published reports. Helen C
Looker et al recruited 1069 people in whom glycemia and renal function had been measured. Serum adiponectin
adjusted for age, sex and body mass index was lowest in those with type 2 Diabetes Mellitus and highest in those
with lower normal glucose tolerance?.

Leptin In Accordance To Diabetes:-

In the present study, the mean leptin value in diabetic patients was 17.72+12.05, and that of non diabetic control
group was 13.78+10.30. But the result was not statistically significant with p value 0.054. From the above findings
we can conclude that leptin level has no statistical significant relation with presence of diabetes. But different
observations were made by other studies. M.Abdelgadir et al studied 104 type 2 Diabetes Mellitus patients (both
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men and women) and 75 control subjects and showed that leptin levels were lower in diabetics than in controls of
similar age and body mass index®.

Chemerin & Presence Of Diabetes:-

The present study revealed that the mean chemerin value in diabetic patients was 171.60+44.77, and that of non
diabetic control group was 96.64+23.46. The result was statistically significant with p value <0.001. From the above
observation, we can prove that chemerin level has statistical significant relation with presence of diabetes. It
increases with the presence of diabetes. In a study done by Susana Coimbra et al adiponectin and leptin levels in
elderly patients with T2DMseem to be closely linked to obesity and to length of the disease. In the older group of
T2DM patients, circulating chemerin concentrations are increased and seem to be independent of the length of
disease and BMI, suggesting that adipocyte dysfunction is enhanced with aging.*

Hyperlipidaemia And Development Of Obesity:-

Here, lipid subfractions in all 200 subjects were analysed, it was found that all component except HDL was
significantly higher in obese patients as compared to those without obesity irrespective of presence of diabetes. The
above result proves that there is a statistical significance between hyperlipidemia and development of obesity
irrespective of presence of diabetes. Bhatti MS et al found in a study that All the parameters except serum HDL
level showed significant increase in obese persons while HDL level was significantly decreased.

Diabetes & development of obesity:-

Our study showed the mean value of FBS in obese patients group was (143.23+55.38) more than non obese group
(122.33+49.53) with a significant correlation (P 0.008). The mean value of PPBS in obese patients group
(198.34+86.31) was significantly higher than non obese group (163.15+£80.85) with P= 0.003. The aforementioned
findings conclude that there is a statistical significance between level of hyperglycemia and development of obesity.
This study found the mean value of HbAlc in obese patients group was (7.77+2.19) more than non obese group
(6.95+2.18) with a significant correlation (P=0.012). So, the above outcome proves that there is a statistical
significance between level of HbAlc and obesity. Diabetes and obesity are chronic disorders that are on the rise
worldwide. In a study done by Abdullah S Al-Goblan, Mohammed A Al-Alfi et all it has beeb found that Body mass
index has a strong relationship to diabetes and insulin resistance. In an obese individual, the amount of NEFA,
glycerol, hormones, cytokines, proinflammatory substances, and other substances that are involved in the
development of insulin resistance are increased. Insulin resistance with impairment of B-cell function leads to the
development of diabetes. Gaining weight in early life is associated with the development of type 1 diabetes. NEFA
is a cornerstone in the development of insulin resistance and in the impairment of B-cell function. New approaches
in managing and preventing diabetes in obese individuals must be studied and investigated based on these facts.*

Insulin Resistance & Obesity:-

The present research revealed the mean value of HOMA IR in obese patients group was (6.24+3.24) more than non
obese group (4.8+3.61) with a significant correlation( P=0.026). The prior mentioned observation proves that there
is a statistical significance between level of HOMA IR and development of obesity. In a study by Deva Gundupalli,
Gagandeep Nagi, Gustavo G Zarini thedata indicated that insulin resistance is negatively influenced by
anthropometric measures of obesity and inflammation. Our study contradicts the previous studies done on this topic
by other authors.

Adiponectin, leptin & chemerin in accordance to obesity:-

This study showed the mean value of adiponectin in obese patients group was (3.26£2.50) less in comparison to non
obese group (7.71+3.40) with a significant correlation( P<0.001). The mean value of leptin in obese patients group
was (31.33+7.50) more than non obese group (8.75+1.75) with a significant correlation ( P<0.001). The mean value
of chemerin in obese patients group was (143.73+47.35) more than non obese group (129.80+53.28) with a
significant correlation (P= 0.033). The above results suggest that level of leptin and chemerin significantly increase
with development of obesity whereas level of adiponectin significantly decreases with development of obesity.
Similarly, in a study done by Staiger H, Tschritter O et al it was found that both adipocytokines are associated with
central body fat distribution, and serum adiponectin concentrations are determined predominantly by the visceral fat
compartment. ¥
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Adiponectin & lipid profile:-

In this research, statistically significant negative correlation was found between adiponectin and cholesterol
(p<0.001), LDL (p<0.001), VLDL (p<0.001), TG (p<0.001), FBG (p<0.001), PPBG (p<0.001), Hbalc (p<0.001),
HOMA IR (p<0.001), BMI (p<0.001). Only HDL had no significant correlation with adiponectin (p=0.617). In a
study performed by Mi-Jin Kim, Kwang-Ha Yooet al found that In the diabetic group, the fasting adiponectin
concentrations were negatively correlated with BMI (r=-0.453), hip circumference (r=-0.341), fasting glucose
concentrations (r=-0.277) and HOMAIR (r= -0.233). In addition, they were positively correlated with systolic blood
pressure (r=0.321) and HDL cholesterol (r= 0.291). The systolic blood pressure and HDL -cholesterol were found to
be independent variables, from a multiple logistic regression analysis, which influenced the adiponectin
concentration. Compared with the non-diabetic group, the adiponectin concentrations were significantly lower in the
diabetic group, with the exception of obese males.® In another study conducted by Jessica Smith, Maha Al-Amril et
al *? found that Indian men and women had higher leptin and lower adiponectin concentrations than Caucasian men
and women, respectively. Leptin (positively) and adiponectin (negatively) correlated with anthropometric
parameters and lipoproteins in all four groups. Adiponectin concentrations in men were predicted (30.2%) by HDL -
C, total cholesterol, hip circumference and BF% while in women 41.2% of adiponectin concentration was predicted
by the apoB/apoAL ratio, WHR and age.* The results of our studies are similar to this study except for HDL.

Leptin &Lipid profile:-

This study showed statistical significance with positive correlation between leptin and cholesterol ( p<0.001), LDL
(p<0.001), VLDL ( p<0.001), TG (p<0.001), PPBG (p=0.05), BMI (p<0.001). HDL had negative correlation with
leptin but that had no statistical significance (p=0.142). FbG, Hbalc and HOMA IR had non-significant positive
correlation with leptin with p value of 0.191, 0.233 and 0.390 respectively. Results of our study were found to be
partly similar to this study. Adiponectin concentrations in men were predicted (30.2%) by HDL-C, total cholesterol,
hip circumference and BF% while in women 41.2% of adiponectin concentration was predicted by the apoB/apoAl
ratio, WHR and age.* In a study done by Pavani Bandaru we found that higher plasma leptin levels were initially
found to be associated with diabetes mellitus after adjusting for age, sex, race/ethnicity, education, smoking, alcohol
intake, hypertension, serum cholesterol and C-reactive protein [odds ratio (OR), 3.79; confidence interval (ClI),
2.05-7.00; P trend <0.0001). However, when we additionally adjusted for body mass index (BMI), the association
between plasma leptin levels and diabetes mellitus disappeared in both men (OR, 1.07; Cl, 0.59-1.94; P
trend0.5004) and women (OR, 0.86; Cl, 0.49-1.51; P trend¥:0.2819).%

Chemerin & Lipid Profile:-

In our research, we found statistically significant positive correlation between chemerin and cholesterol ( p=0.044),
TG (p=0.003), FBG( p<0.001), TG (p<0.001), PPBG (p<0.001), Hbalc(p<0.001), HOMA IR ( P<0.001). HDL,
LDL, VLDL had positive correlation with chemerin but that had no statistical significance with p value 0.585,
0.253, 0.147 respectively. BMI also had non-significant positive correlation with chemerin with p value of 0.115.
Johanna Weigert, Markus Neumeier et al conducted a study. They found Circulating chemerin was similar in T2D
and obese individuals but was significantly elevated in both cohorts compared to normal-weight individuals. These
findings were partially matching to our results in respect to relation between chemerin and diabetes. Chemerin
positively correlated with leptin, resistin and C-reactive protein (CRP). In T2D, chemerin was similar in male and
female patients and increased in patients with elevated CRP. Chemerin was similar in PVS and SVS, indicating that
visceral fat is not a major site of chemerin synthesis. Higher levels of chemerin in HVS demonstrate that chemerin is
also released by the liver. Conclusions Visceral fat is not a major site of chemerin release, and elevated systemic
levels of chemerin in obesity and T2D seem to be associated with inflammation rather than body mass index.*®. The
meta-analyses of MS and obesity markers done by Ya Li, Bingyin Shi, Sheli Li et al indicated that TG, TC, CRP
BMI, TBF%, WC, WHR and Leptin were positively correlated with chemerin, nevertheless, SBP, DBP, LDL-C,
HDL-C, ALT and r-GT were not significantly correlated, adiponectin was negatively correlated.®” This study is also
very much similar to our study except for BMI.

Leptin & Adiponectin:-

Here, statistically significant negative correlation was observed between leptin and adiponectin with p value<0.001
and correlation coefficient -0.455. This concludes leptin level decreases with increase adiponectin level and vice
versa. No similar studies were found.
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Insulin Resistance & Hbalc:-

In our study, we assessed the relation between HOMA IR value with Hbalc results. Total of 200 patients were
subdivided into 3 group depending on their Hbalc value. On calculating the mean HOMA IR for each group of
patient, we found statistical significance with p value <0.001.

Table:-Distribution of ADIPONECTIN, LEPTIN and CHEMERIN in two groups.

Case Control
Mean | Median Std. Mean Median Std. p Value Significance
Deviation Deviation
ADIPONECTIN | 3.61 3.40 2.16 8.31 8.60 3.26 <0.001 Significant
LEPTIN (ng/ml) | 17.72 | 10.29 12.05 13.78 | 9.08 10.30 0.054 Not
Significant
CHEMERIN 171.60 | 179.00 44.77 96.64 92.00 23.46 <0.001 Significant
Table:-Distribution of parameters according to Obesity.
OBESITY
No Yes
Mean Median Std. Mean | Median Std. p Value Significance
Deviation Deviation
CHOL 164.28 | 169.00 26.07 242.56 | 242.00 41.41 <0.001 Significant
HDL 50.11 51.00 12.28 51.71 52.50 14.24 0.474 | Not Significant
LDL 88.51 96.00 28.34 152.05 | 147.50 37.09 <0.001 Significant
VLDL 25.63 25.00 8.69 38.60 38.00 12.28 <0.001 Significant
TG 135.72 | 132.00 38.31 225.37 | 218.50 39.77 <0.001 Significant
FBG 122.33 | 101.50 49.53 143.23 | 136.50 55.38 0.008 Significant
PPBG 163.15 | 126.00 80.85 198.34 | 186.50 86.31 0.003 Significant
HBalC 6.95 6.10 2.18 7.77 7.80 2.19 0.012 Significant
HOMA IR 4.80 3.52 3.61 6.24 6.63 3.34 0.026 Significant
ADIPONECTIN 7.17 6.70 3.40 3.26 2.40 2.50 <0.001 Significant
LEPTIN (ng/ml) 8.75 8.36 1.75 31.33 31.46 7.50 <0.001 Significant
CHEMERIN 129.80 | 112.00 53.28 143.73 | 134.00 47.35 0.033 Significant

Table:-Correlation of ADIPONECTIN, LEPTIN and CHEMERIN according to parameters.

ADIPONECTIN LEPTIN CHEMERIN
(ng/ml)

Spearman's rho CHOL Correlation -0.453 0.907 0.143
Coefficient

p Value <0.001 <0.001 0.044

HDL Correlation -0.036 -0.104 0.039
Coefficient

p Value 0.617 0.142 0.585

LDL Correlation -0.391 0.853 0.081
Coefficient

p Value <0.001 <0.001 0.253

VLDL Correlation -0.317 0.579 0.103
Coefficient

p Value <0.001 <0.001 0.147

TG Correlation -0.490 0.756 0.209
Coefficient

p Value <0.001 <0.001 0.003

FBG Correlation -0.572 0.093 0.587
Coefficient

p Value <0.001 0.191 <0.001

PPBG Correlation -0.577 0.139 0.610

632



ISSN: 2320-5407 Int. J. Adv. Res. 7(2), 626-634

Coefficient

p Value <0.001 0.050 <0.001

HBalC Correlation -0.575 0.085 0.642
Coefficient

p Value <0.001 0.233 <0.001

HOMA IR Correlation -0.583 0.061 0.620
Coefficient

p Value <0.001 0.390 <0.001

BMI Correlation -0.468 0.962 0.112
Coefficient

p Value <0.001 <0.001 0.115

Conclusion:-
The present findings shed light on the significant role of circulating adipokines in the patho-physiology of obesity
and diabetes mellitus.

Low levels of adiponectin are associated with lipid abnormalities, insulin resistance and increased risk of diabetes.
The causative role of adiponectin remains to be proven.

Adiponectin concentrations might also be used to decide on the aggressiveness of intervention and to monitor
treatment. It have suggested that adiponectin levels may be used to monitor the efficacy of interventions in patients
with diabetes. Change in adiponectin level reflects the effects of therapy.

Although these adipokines may be used as a biologic marker to assess risk and monitor treatment, estimations are
seldom performed in clinical practice. The use of adiponectin, leptin and chemerin has so far been confined to
clinical trials. Nevertheless the potential to use these hormones as biological risk markers certainly exists.
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