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Lipid Profile and Insulin Resistance in Patients
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Abstract:

Objective: To investigate the relation between dyslipidemia and insulin resistance where it is one of the metabolic
disorders in patients with type-1I diabetes mellitus and compare the results with the control group.

Methodology: Blood samples were collected from (35) patients with type-II diabetes mellitus, besides (35) healthy
individuals as a control group were enrolled in this study. The age of all subjects range from (20-50). Serum was
used in determination of glucose, insulin, lipid profile (cholesterol (Ch), triglyceride (TG), high-density lipoprotein
(HDL-Ch), low-density lipoprotein (LDL-Ch) and very low-density lipoprotein (VLDL), for patients and control
groups. Insulin resistance (IR) was calculated according to homeostatic model (HOMA-IR).

Results: The results revealed a statistically significant elevation levels (P<0.001) in each of glucose, insulin, insulin
resistance, Ch, TG, LDL-Ch, and VLDL, except HDL-Ch which was decreased in all patients group comparing with
control group.

Recommendations: To study the Inflammatory factors and leptin and their relation to insulin resistance in type-II
DM.
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Introduction:

Insulin is the primary hormone involved in glucose homeostasis, which is released from
pancreas and oscillates within a period of 3-6 minutes ' Insulin resistance is a common
pathological state in which target tissues fail to respond properly to normal levels of circulating
insulin. Pancreatic B-cells first compensate for peripheral insulin resistance by increasing insulin
secretion to maintain euglycemia ©*
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Hyperinsulinemia and insulin resistance are not only increased in type-II diabetes, but
were also found to be correlated with the occurrence of hypertension, hypertriglyceridaemia and
decreased HDL-Ch .

The following values indicate risk factor for insulin resistance
e Fasting insulin >=15 mIU/ml
e Triglycerides >=130 mg/dl
e Triglycerides : HDL ratio >= 3.5
e (C-reactive protein > 3.00 mg/1

(5,06).

Fifty years later, the researches described a condition of insulin resistance, high insulin
levels, high triglycerides, and low HDL-Cholesterol that rise in both type-11 diabetes and heart
disease risk 7%

The American Association of Clinical Endocrinologists (AACE) cites the risk factor for
insulin resistance syndrome is being overweight or obese, being over forty years age and
elevated triglycerides/low HDL-Cholesterol ©.

Recent studies indicate that the acute elevation of non-esterified fatty acids (NEFA)
causes an increase in endogenous glucose production and a decrease in clearance of insulin
(without increase in insulin secretion) resulting in hyperinsulinemia %'V,

Methodology:

Thirty five patients with type-II DM of (20-50) years-old age who attend the National
Diabetes Center (NDC) and thirty five healthy individuals as a control group were enrolled in
this study. 10 ml of blood samples were collected into disposable plain plastic tube from the
patients and the healthy control after an overnight fasting, and centrifuged at 3000 rpm within 30
minutes of collection. The resulting serum was used for determination of glucose, lipid profile
(Ch, TG, HDL-Ch, LDL-Ch) which were all measured by enzymatic methods. Insulin was
measured by enzymatically immunoassay. Serum glucose was determined by using a kit from
LINEAR Chemicals, S.L. Spain. According to Trider reaction, the glucose is oxidized to D.
gluconate by the glucose oxidase (GOD) with the formation of hydrogen peroxide. In the
presence of peroxidase (POD), a mixture of phenol and 4-amino antipyrine is oxidized by
hydrogen peroxide, to form a red quinoneimine dye ‘. Lipid profile includes cholesterol (CH),
triglyceride (TG), high-density lipoprotein (HDL-Ch), low-density lipoprotein (LDL-Ch) and
very low-density lipoprotein (VLDL-Ch). The cholesterol was determined in serum by using a
kit from LINEAR Chemicals, S.L.-Spain. In this method, three enzymes were used; cholesterol
esterase (CE), cholesterol oxidase (CO) and peroxidase (POD). In the presence of the former the
mixture of N-ethyl — N-propyl -m- anisidine (ADPS) and 4- amino antipyrine are condensed by
hydrogen peroxide to form a quinoneimine dye '?. Triglycerides were measured by using a kit
from LINEAR Chemicals, S.L. - Spain. The method is based on the enzymatic hydrolysis of
serum or plasma triglyceride to glycerol and free fatty acids (FFA) by lipoprotein lipase (LPL)
U219 The glycerol is phosphorylated by adenosine triphosphate (ATP) in the presence of
glycerolkinase (GK) to form glycerol-3-phosphate (G-3-P) and adenosine diphosphate (ADP).
Glycerol-3-phosphate is oxidized by glycerophosphate oxidase (GPO) to form dihydroxy
acetone phosphate (DHAP) and hydrogen peroxide. A red chromogen is produced by the
peroxidase (POD) catalyzed coupling of 4-aminoantipyrine and phenol with hydrogen peroxide
(H20,). High density lipoproteins-Cholesterol was determined by using a kit from LINEAR
Chemicals, S.L. - Spain. This technique uses a separation method based on the selective
precipitation of apolipoprotein B-containing lipoproteins (VLDL and LDL) by phosphotungestic
acid/MgCl,, sedimentation of the precipitant by centrifugation, and subsequent enzymatic
analysis of HDL-Ch as residual cholesterol remaining in the clear supernatant '?.
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Low-density lipoprotein cholesterol concentration is most commonly calculated by using
the empirical Friedwald formula which was based on the assumption that VLDL-Ch is present in
serum at a concentration equal to one fifth of the TG concentration ¥

LDL-Ch (mg/dl) = Total Cholesterol — (HDL-Ch + %)
VLDL = %

Insulin concentration was determined by using the DSL-10-1600 ACTIVE insulin ELISA
which is an enzymatically amplified (one-step) sandwich-type immunoassay from Diagnostic
systems laboratories, Inc., USA. In this assay, standards, controls and patients serum samples are
incubated with HRP-labeled anti-insulin antibody in microtitration wells which have been coated
with another anti-insulin antibody. After incubation and washing, the wells are incubated with
the substrate tetramethylbenzidine (TMB). An acidic stopping solution is then added and the
degree of enzymatic turnover of the substrate is determined by dual wavelength absorbance
measurement at 450 and 620nm. A set of insulin standards is used to plot a standard curve of
absorbance versus insulin concentration '*. The degree of insulin resistance was estimated at the
baseline by HOMA. Scoring was performed by using fasting insulin and glucose for calculation
(insulin 1(1]13e)asured in (uIU/ml), glucose was measured in (mmol/L) according to the following
reaction .

HOMA =[ (I, X Go) /22.5]
I, = Fasting serum insulin
G, = Fasting blood glucose

Data were presented as mean and standard deviation SD. Study of T-test (p) was used to
compare the significance of the difference in the mean values of any groups (p<0.05) were
considered statistically significant. The overall predictive values for the results in all studied
groups were performed according to biostatistics .

Results:

The levels of fasting glucose, insulin and insulin resistance (IR) in sera of 35 patients with
diabetes mellitus and 35 healthy individuals as control group were measured which expressed as
mean + SD, (Table 1).

Table 1. Levels of glucose, insulin and insulin resistance in sera of patients with diabetes
mellitus and control group

. Glucose concentration Insulin
Subjects me/dl wIU/ml IR T-test
Control group 95.849.5 7.1+£1.23 0.234+0.02 P<0.001
Patients group 180.24+38.1 18.12+10.4 7.94+0.96 P<0.001

IR= Insulin Resistance; mg/dl= Milligram per deciliter; pIU/ml= Micro International Unit per milliliter

The concentrations of cholesterol (Ch) triglyceride (TG), high-density lipoprotein (HDL),
low-density lipoprotein (LDL) and very low-density lipoprotein (VLDL) in sera of 35 patients
with diabetes mellitus and 35 healthy individuals as control group were determined and shown in
table (2).
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Table 2. The level of Ch, TG, HDL, LDP and VLDL in sera of patients with diabetes millets
and control group

Subiect Ch TG HDL LDL VLDL Test
J mg/dl mg/dl mg/dl mg/dl mg/dl e
Control | \ogci152 | 71425 5345 101.345 16.245 P<0.001
group
Pgart(‘)eu‘gs 231422.6 | 165.3250.8 | 46.6:9.1 | 151.3:3.34 | 33.06x10.16 | P<0.001

Ch=cholesterol; HDL=High-density Lipoprotein; LDL=Low-density Lipoprotein; mg/dl= Milligram per deciliter;
P= Probability Level; VLDL=Very Low-density Lipoprotein

Discussion:

Unfavorable changes in lipoproteins may help explain the increased risk for D.M.
observed with IR states ''”. The study reported that IR has been proposed to be an important
cause of dyslipidemia ¥

Lipoproteins mediate feeding cycle after a meal eating by transporting lipids from the
intestine as chylomicrons and from the liver as VLDL to most tissues for oxidation and to
adipose tissue for storage. Lipid is mobilized from adipose tissue as free fatty acids (FFA)
attached to serum albumin. Abnormalities of lipoprotein metabolism cause various hypo or
hyperlipoproteinemias. The most common of these is diabetes mellitus, where insulin deficiency
causes excessive mobilization of FFA and underutilization of chylomicrons and VLDL, leading
to hypertriacylglycerolemia .

The results revealed that there is a statistically significant elevation (P<0.001) in each of
glucose, insulin and insulin resistance in all patients group compared with that found in control
group.

The results revealed that there is statistically significant elevation (P<0.001) in each of Ch,
TG, LDL, VLDL except HDL which showed significant reduction in all patients group
compared to control group. The results are in agreement with the results of previous study which
had been reported that the low HDL and elevation of TG, Ch were associated with IR *?.

Conclusion:

The study concluded that there is a statistically significant elevation in the levels of
glucose, msulin, insulin resistance, Ch, TG, LDL-Ch, and VLDL except HDL-Ch which was
decreased in all patients comparing with control group.

Recommendations:

1. We recommend to study the inflammatory factors and cytokinaes (e.g. c-reactive protein, tNa,
Interleukins ... etc) in type-1I diabetic patients and their relation to insulin resistance.

2. To have further studies on leptin hormone levels in type-II DM and its relation to insulin
resistance.
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