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INTRODUCTION:-
Prediabetes mostly becomes the precursor of diabetes in future and is 
characterized by impaired fasting glucose (IFG) and/or impaired 
glucose tolerance (IGT) .There is higher prevalence of Prediabetes 
among older adults [1]. In comparison to people who have normal 
glucose metabolism, people with Prediabetes have 5 to 15 time's 
greater risk of development of diabetes type 2[2]. However, 
prediabetes is an irreversible state [3], but early identication of and if 
the risk factors are identied at an early stage it may prevent the 
conversion of prediabetes individuals into diabetic individuals. 
Increase in triglyceride levels and decrease in High Density 
Lipoproteins (HDL) cholesterol level is a characteristic feature of 
dyslipidemia which is in association with diabetes type 2 and insulin 
resistance [4,5]. Low Density Lipoproteins (LDL) cholesterol levels 
may not be frankly elevated in type 2 diabetes, there may be increase in 
the amount of small and dense LDL cholesterol particles which are 
more atherogenic in nature [6]. In addition to LDL cholesterol, 
elevated triglyceride levels and reduced HDL cholesterol levels are 
both risk factors for coronary heart disease (CHD) [7]. Interleukin 
(IL)-6 is a pleiotropic cytokine with a key impact on both 
immunoregulation and nonimmune events in most cell types and 
tissues outside the immune system [8]. A vast number of 
epidemiological, genetic, rodent, and human in vivo and in vitro 
studies have investigated the putative role of action/lack of action of 
IL-6 in the pathogeneses underlying obesity, insulin resistance,β-cell 
destruction, type 1 diabetes, and type 2 diabetes. [9].

METHODOLOGY:
A cross sectional study  was carried out in Department of 
Biochemistry, Geetanjali Medical College & Hospital, Udaipur, 
Rajasthan after obtaining ethical committee permission. Patients 
attending OPD of Geetanjali hospital, Udaipur were enrolled in this 
study during October 2018 – April 2019, Based on the inclusion and 
exclusion criteria 50 cases of  individuals aged >/=25 years with 
diabetes mellitus and 50 cases with prediabetes and 50 controls were 
included in the present study after obtaining informed consent. A pre-
tested proforma was used to record relevant information. After 
obtaining informed consent from all patients and healthy control, 5 ml 
of venous blood was collected in a sterile plain bulb under all aseptic 
precautions. Blood was drawn from anticubital vein in plain vial. After 
samples collection, samples were centrifuged in REMI centrifuge at 
3000 RPM for a period of 15 minutes at central laboratory of 
Geetanjali Hospital. Serum was separated after centrifugation. Serum 

0was kept frozen at -20 C (for IL-6) until assayed. All lipid parameters 
were analyzed by spectrophotometric method in Roche Cobas 
6000,TC by CHOD-POD method, TG by Lipoprotein Lipase Glycerol 

Method, HDL by PEG-cholesterol esterase,  LDL and VLDL by 
calculation. IL-6 estimation done by Enzyme Linked Immunosorbent 
Assay (ELISA) on ELISA Reader. Statistical Test done to analyze all 
the parameters were one way ANOVA and student t test.

RESULT:-
In our study Mean age of control group was 48.6±13.57, in diabetes 
group was 51.6±10.75 and in prediabetic group 44.7±12.1.51.3% of 
the participants were males and 48.6% were females. The table2 shows 
that the mean value of fasting glucose in controls is 89.66with SD 7.81, 
in Prediabetes it is 116.23 with SD 8.72 while the mean in diabetes is 
154.32 with SD 19.86. There is signicant difference (p<0.0001) in 
Fasting Glucose between Control, Prediabetes and Diabetes. TC in 
prediabetes individuals was found to be 183.7±24.42 ,in diabetes 
patients and control was found to be 204.21±41.27 & 163.60±29.47 
respectively. TG in prediabetes patients was found to be 148.12± 
11.74, in diabetes patients and control was found to be 171.74±16.70 & 
128.08±58.74 respectively, The value of HDL in prediabetes patients 
was found to be 45.9± 4.50, in diabetes patients and control was found 
to be 39.4±5.12 & 49.71±11.65 respectively.  LDL in prediabetes 
,diabetes patient and control was 108.17±25.11, 130.46±43.04 & 
88.268±27.21 respectively. VLDL in prediabetes patients was found 
to be 29.6±2.3 whereas, VLDL in diabetes patient and control was 
found to be 34.34±3.3 & 25.6±11.61 respectively, the difference 
between groups in all lipid prole parameters was found statistically 
signicant (P value <0.0001). The value of IL-6 in Prediabetes patients 
was 0.86±0.27 and Diabetes patients was 1.09±0.20, which was more 
than value of control 0.72±0.34, which was statistically signicant (P 
value <0.0001).  

Table-1 Distribution of participatants According to Sex

Table 2 Comparison of All Parameters in Control, Prediabetes and 
Diabetes
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ABSTRACT
Background: Prediabetics have greater chance to convert into diabetics.  Early detection and treatment of dyslipidemia in pre diabetic patient may 
reduce the rate of conversion into diabetes and its complications. Proinammatory cytokines such as IL-6 may play role in increasing the insulin 
resistance. This study was planned to compare lipid proles and IL-6 level in pre-diabetics and diabetics with control.  It is a cross Methods:
sectional study carried out in Department of Biochemistry of tertiary health care institution in southern Rajasthan. The study consist of 50 cases of 
individuals aged >/=25 years with diabetes mellitus and 50 cases with prediabetes and 50 controls. Lipid prole was analyzed by 
spectrophotometric method in Roche Cobas 6000 and IL- 6 was measured by ELISA.   Result of our study shows that TC LDL,TG and Results:
VLDL were signicantly elevated in prediabetics and  diabetics as compared to normal healthy subjects, whereas HDL was markedly lower in 
prediabetics  and  diabetics. The value of IL-6 in Prediabetes patients was 0.86±0.27 and Diabetes patients was 1.09±0.20, which was more than 
value of control 0.72±0.34, which was statistically signicant (P value <0.0001).   In our study, we found that Immunological Markers Conclusion:
and Lipid Prole may have statistically signicant role in the progression of prediabetes into diabetes.
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Sex Group Total
Control Diabetes Prediabetes

Male 27(54%) 27(54%) 23(46%) 77(51.3%)
Female 23(46%) 23(46%) 27(54%) 73(48.6%)
Total 50(100%) 50(100%) 50(100%) 150(100%)

Parameter Mean±sd P value
(one way 
anova)

Control Prediabetes Diabetes

Fasting 
glucose

89.66±7.81 116.23± 8.72 154.32± 19.86 <0.0001

TC 163.60±29.47 183.24 24.42 204.21± 41.27 <0.0001
TG 128.08±58.74 148.12± 11.74 171.74± 16.70 <0.0001
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Figure 1:Comparison of means of fasting glucose and lipid profile

Figure 2Comparison of means of IL-6

DISCUSSION:-
Our study shows Mean age of control group was 48.6±13.57, diabetes 
group was 51.6±10.75 and in prediabetic was 44.7±12.1The disease 
was more prevalent in the early middle aged population as the risk of 
developing Type 2 Diabetes increases with age. This nding is similar 
with the results of Victoria Laishram et al., [10].Mean value of fasting 
glucose in controls is 89.667 ±7.817, in Prediabetes it is 116.23 ±8.72 
while the mean in diabetes is 154.32 ±19.86. These ndings are similar 
to study done by Victoria Laishram et al., Verma M et al[10,11]. Mean 
value of TC in prediabetes individuals was found to be 183.7±24.42 
which is signicantly higher than control. Similar study done by, 
Subodh Kansal et al,in 2016 [12] also found that  mean value of total 
cholesterol for cases 184.75 ± 46.02 mg/dL was signicantly  more 
than controls 170.99 ± 38.27 mg/dL. Vydehi Veeramalla et al, [13] in 
their study shown that higher values in TC in all age groups in pre 
diabetics than control group. The Mean value of TG in prediabetes 
patients and diabetics  was found to be 148.12± 11.74, 171.74±16.70 
whereas Mean of TG in control was found to signicantly 
lower(128.08±58.74) . Our results are consistent with Subodh Kansal 
et al and Rahbar et al [12,14]. HDL in prediabetes patients was 45.9± 
4.5 whereas in diabetes patients and control was 39.4±5.12 & 
49.71±11.65 respectively. Similar results shown in study done by 
Subodh Kansal et al, 2016 [12].Many Authors in their studies observed 
low HDL levels in prediabetic subjects than controls. [12-15]. The 
result of LDL and VLDL in prediabetes patients and diabetics was 
signicantly higher than control, which is similar to other studies. [12-
15].  The value of IL-6 in Prediabetes patients was 0.86±0.27 and 
Diabetes patients was 1.09±0.20, which was more than value of 
control 0.72±0.34, which was statistically signicant (P value 
<0.0001).  Spranger et al and Zahran A  et al in their study had reported 
that circulating levels of IL 6 were high in type 2 diabetic patients [16-
17].

CONCLUSION:-
In our study we found that Total cholesterol, low density lipoprotein 
(LDL), triglyceride (TG), very low density lipoprotein were 
signicantly elevated in prediabetics and diabetics as compared to 
normal healthy subjects, whereas high density lipoprotein (HDL) was 
markedly lower in prediabetics and diabetics.The level of serum IL 6 is 

raised in diabetic and prediabetic patients that shows that IL-6 might be 
one of the factor responsible for insulin resistance. In our study, we 
found that Immunological Markers and Lipid Prole level is 
statistically signicant different in prediabetics and diabetics.
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HDL 49.71±11.65 45.9± 4.50 39.4± 5.12 <0.0001
LDL 88.26±27.21 108.17± 25.11 130.46± 43.04 <0.0001

VLDL 25.62±11.74 29.60± 2.3 34.34± 3.3 <0.0001
IL-6 0.72±0.34 1.09±0.20 0.86±0.27 0.0079


