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ABSTRACT

Dysdlipidemiais one of the mgjor risk factors for cardiovascular diseasein
diabetes mellitus. The characteristic features of diabetic dydipidemiaarea
high plasmatriglyceride concentration, low HDL cholesterol concentration
and increased concentration of small dense LDL -cholesterol particles. The
lipid changes associated with diabetes mellitus are attributed to increased
freefatty acid flux secondary to insulin resistance. Thiswas a case control
study. The sub-jects who were included in the study were divided into two
groups. Group A included 50 normal healthy individuals who were in the
age group of 40-65 years, who were of either sex and with no family history
of Diabetes mellitus. Group B includ-ed 50 newly diagnosed patients of
Type 2 Diabetes Mellitus, who were in the age group of 40-65 years, who
were of either sex, from the same population. Fasting blood samples were
drawn and they were investigated for the serum insulin, serum uric acid,
fasting blood sugar, HbA1C levelsand lipid profile. The values were com-
pared with those of normal healthy subjects. All the parameters, FBS, HbA1C
and serum lipid profile were found to be increased in the patients of Type 2
Diabetes Mellitus as compared to their levelsin the con-trols (p<0.001). In
the present study, it was concluded that Serum total cholesterol, serum
triglyceride, LDL and VLDL were significantly raised in diabeticswhile se-
rum HDL-C levelswere significantly decreased when compared to healthy
individual. © 2015 Trade Sciencelnc. - INDIA
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Diabetesisachronic metabolic disorder that con-
tinuesto beamagjor worl dwideepidemic™. Type2 dia-
betesmellitusison track to become one of the major
global public health challenges of 21% century. It ac-
countsfor gpproximately 90-95% of al diagnosed cases
of diabetes. According to WHO report the prevaence
of diabetesin adultsworldwide hasrisen. In 2000 an
estimated 171 million people had digbetesanditispro-

jected that by 2030, the number of peoplewith diabe-
teswill be 366 million. Epidemiological datainIndia
showsthesameupward trend from 33 million diabetics
in2000to 57 millionin 20252,

Dydlipidemiaaffects peoplewith type 2 diabetes
more oftenthan those with type 1diabetes. The most
common dydipidemiain diabetesisthe combination of
hightriglyceridesand lowHDL levels. Peoplewithdia-
betes may also have elevated LDL cholesterol.
Dydipidemiameanslipidlevelsinthebloodstream are
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too high or low. Dydlipidemiahasno symptoms, sothe
diagnosisismadeby ablood test called alipid profile.
Thistest measurestheamount of cholesteral, triglycer-
ides, and other fatsin your bloodstream®.

Insulin resistance and type 2 diabetes are associ-
ated with aclustering of interrelated plasmalipid and
lipoprotein abnormadities, whichincludereduced HDL
cholesterol, apredominance of small denseLDL par-
ticles, and elevated triglyceride level s. Each of these
dydlipidemic featuresisassociated with anincreased
risk of cardiovascular disease. Increased hepatic se-
cretion of largetriglyceride-rich VLDL and impaired
clearance of VLDL appearsto be of central impor-
tanceinthe pathophysiology of thisdydipidemia. Small
denseLDL particlesarisefrom theintravascular pro-
cessing of specificlarger VLDL precursors.

MATERIALAND METHOD

The present study was undertaken in the Depart-
ment of Biochemistry in collaboration with Department
of Medicine, Sri Guru Ram Das|nstitute of Medical
Sciencesand Research, Amritsar into two group

GroupA

Thisgroup consisted of clinicaly newly diagnosed
50 patientsof Type 2 Non Insulin Dependent Diabetes
Méllitus(NIDDM) between 40-65 yrsof age, of either
SX.

Group B

This group consisted of 50 healthy, age and sex
matched subj ectsfrom the same popul ation but with-
out any disease and without family history of DM.

Informed consent was taken from al subjectsin-
cluded inthestudy. The permission of theethical com-
mitteeof theingtitution wastaken.

Excluson criteria

Patients suffering fromtype-1 DM, patientswith
acute complications of DM and with history of acute
infections, other ailmentslike gross congestive heart
falure, tuberculog's, gout, rheumatoid arthritisand skel-
etal muscleinjury, serum creatinine> 1.5mg/dl, renal
failureand those on hypoglycemic drugsand oninsulin
therapy were excluded from the study.
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A detailed history and thorough clinica examina
tion was carried out on each patient. The patientsand
controls were screened for fasting blood sugar (by
GOD-POD Method (Trinder 1969))" and lipid pro-
file(Total Serum Cholesterol wasestimated by CHOD-
PAPMethod (Allain C.C.et a 1974)®, Serum Triglyc-
eride was estimated by GPO-Trinder Method.
(McGowan MW et al 1983)1"1, Serum High Density
Cholesterol (HDL-C) wasestimated by Phosphotung-
sticAcid Method (Gordon T. Et a 1977)(@, Low Den-
sty Lipoprotein-D Cholesterol (LDL-D) by direct en-
zymatic method®, Very Low Density Lipoprotein-Cho-
lesterol (VLDL-C) by Freidwald equation (Freidwald
equation W.T.1974) and theva ueswere compared with
that of normal healthy subjects.

STATISTICS

The comparison was done by students ‘t” test on
the number of variablesfor each parameter. Correla
tion was done by Pearson’s correlation analysis. Lo-
gistic regression analysiswas a so done on thevari-
ables of each parameter.

RESULTS

Statistically it was observed that thedifference be-
tween thefasting blood sugar of normal individuasand
patients of type 2 diabeteswas statistically highly sig-
nificant (p < 0.001), with the patient group having Sig-
nificantly higher level sthan thenorma group
TABLE 1: Comparison of fasting blood sugar levelsin nor-

mal individuals (controls) and patients of type 2 diabetes
(cases)

Fasting Blood Sugar (mg/dl)

S.no. Subjects Number

Range Mean+ SD + SE
1. Group B 50 60-90 75.14 + 8.43 1.19
2. Group A 50 80-240 14098+42.0 5.95

t =10.849 (p=<0.001), highly-significant; Referencelevels
of FBS=70-110 mg/dI

It wasalso observed that the difference between
total serum cholesterol level sof norma individualsand
patients of type 2 diabeteswas statistically highly sig-
nificant. (p <0.001), with the patient group having Sg-
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TABLE 2: Comparison of HbA1clevelsin normal individuals
(controls) and patientsof type 2 diabetes (cases)

TABLE 7 : Comparison of serum VLDL levelsin normal
individuals(controls) and patientsof type 2 diabetes(cases)

Glycated Haemoglobin/ HbA1c (%)

S. no. Subjects Number

Serum VLDL (mg/dl)

S.no. Subjects Number

Range Mean+ SD +SE Range Mean+SD +SE
1. GroupB 50 3.2-6.0 477+ 0.56 0.080 1. Group B 50 12-45 256+742 1.05
2. GroupA 50 45-11 7.78+ 1.87 0.264 2. Group A 50 18-106 38.4+18.1 257

t =10.905 (p<0.001), highly-significant; Referencelevelsof
45-6.3 %

TABLE 3: Comparison of total serum cholesterol levelsin
normal individual (controls) and patientsof type 2 diabetes
(cases)

Total serum cholesterol (mg/dl)

S.no. Subjects Number
Mean+SD +SE

Range
1. GroupB 50 96- 240 148+ 32 4.63
2. Group A 50 118- 660 208+ 78 111

t = 4.991(p< 0.001), highly-significant; Referencelevels <
200 mg/dI

TABLE 4: Comparison of serumtriglycerideslevelsin nor-
mal individuals (controls) and patients of type 2 diabetes
(cases)

Serum Triglycerides (mg/dl)

S.no. Subjects Number
Range Mean+SD +SE
1. GroupB 50 60- 226 128+ 37.1 5.24
2. Group A 50 105-532 202+ 88.2 12.47

t =5.459 (p<0.001), highly-significant; Normal Fasting L evel=
25-160 mg/dI

TABLE 5 : Comparison of serum HDL levelsin normal
individuals(controls) and patientsof type 2 diabetes (cases)

Serum HDL (mg/dI)

S.no. Subjects Number
Range MeantSD =+SE
1. Group B 50 30-60 48.1+ 6.1 0.87
2. GroupA 50 26-70  39.8+13.5 1.92

t =3.923 (p<0.001), highly-significant; Referencelevels30-
65 mg/dl (males), 35-80 mg/dl (females)

TABLE 6 : Comparison of serum LDL levels in normal
individuals(controls) and patientsof type 2 diabetes (cases)

Serum LDL (mg/dl)
Range MeantSD =+SE
1. Group B 50 29-173 748329 4.66
2. Group A 50 19-489 129.9+67.4 9.53

t = 5.188(p< 0.001), highly-significant; Referencelevels <
100 mg/di

S.no. Subjects Number

nificantly higher levelsthan thenormal group.
Theserumtriglyceridesleve swasddidicaly highly
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t =4.610 (p< 0.001), highly-significant; Referencelevels =
upto 34 mg/dl

TABLE 8: Comparison of lipid profilein normal individuals
and diabeticsin variousstudies

p value
Studies
TC TG HDL LDL VLDL
Our study <0.001 <0.001 <0.001 <0.001 <0.001
M M Yassin et a (2010) <001 <001 <001 <001
Dayanand CD et al (2010) <0.001 <0.001 0.02 <0.001

significant. (p<0.001) intype 2 diabeticsascompare
to normal group. It was observed that the difference
between serum HDL levelsof normal individuasand
patientsof type2 werestatisticaly highly-significant. (p
<0.01), withthe patient group having sgnificantly lower
levelsthan the normal group. Serum LDL and serum
VLDL levelswereatisticaly highly significant. (p <
0.001) intype 2 diabeticsas compareto normal group.

DISCUSSION

Diabetesisprojectedtoincreasesignificantly inthe
coming period and it isestimated that 80 million people
in Indiawould be having diabetes by the year 2030,
Type 2 diabetesmellitusis on track to become one of
themajor globa public health challenges of 21% cen-
tury. Type 2 diabetesmellitusisaheterogeneous dis-
ease characterized by variabledegreesof insulinresis-
tance, impaired insulin secretion and increased glucose
production*Y,

In our study we found fasting blood sugar and
HbA 1c sgnificantly high (p<0.001) in T2DM patients
ascompareto heathy individuas. Thesefindingsare
consistent to those of D A Muttur et al (2010)*? and
Safiullah et d (2010)™who stated that the patients of
type 2 diabeteshave higher level sof fasting blood sugar
than thenorma hedthy individualsandthisdifference
was highly significant (p < 0.001). Thereason may be
that wheninflux of glucoseininsulin dependent glucose
utilizing cellsand adi posetissuestartsdiminishing. For

An udéan Journal



BCAIJ, 9(1) 2015

Anju Sharma et al.

39

—— Regdular Peper

Fat cealls Liver
{ al W tTG
= ':f 4 = tFFA - = prOB
t LPL secondary L oo i “1\_. —
to insulin resistance +VLDL . CETP HDL ) LPL or HL
-y R o
‘f TG L C\
CE| CETP |TG ApoA-1 —= &
(J
N # B ; ,
- . P Y Kidney
LDL g T
~ LPLorHL = -
Figurel

acongderable period of timebeta- cell may compen-
satethisdefect by synthesizing moreinsulin and send-
ingittodrculaiontomantannormal leve of glucosein
blood andtissug, i.e inthefird instancehyperinsulinemia
devel opsto compensate hyperglycemia. Progressively,
beta-cdlsstart getting tired and exhausted and level of
insulin secretion starts declining with the result
hypoinsulinemiadevel opsaongwith type 2 DM[49,
Thelevelsof HbA1_ areincreased in diabetic patients
and reflect their metabolic control over the past 8-10
weeks. The measurement of HbA 1 hasprovedto be
useful in assessing rel ationship between diabetic con-
trol and long term complicationg?e.

Inour study PlasmaL.ipid Profileshowed signifi-
cant increase (p<0.001) in Total cholesterol (TC),
Triglycerides(TG), Low Dengty Lipoproteins(LDL),
Very Low Dendity Lipoproteins(VLDL) andin diabet-
icswhen compared to controls. In contrast therewas
significant decrease (p<0.001) in HDL-Cindiabetes.
It isknown that cholesteral, triglycerides, LDL and
VLDL aredevatedindiabetic patients. Theabnorma
high concentrationsof serumlipidsindiabeticsismanly
duetoincreasein the mobilization of freefatty acids
fromfat droplets, snceinsulininhibitsthe hormonesen-
sitivelipase. Excessfatty acidsin serum of diabetics
areconvertedinto phospholipidsand cholesteral inliver.
Thesetwo substances along with excesstriglycerides
formed at thesametimeinliver may bedischargedinto
blood intheform of lipoproteins. Hyperinsulinemiais
also associated withlow HDL cholesterol level g8,
Theincreased number of VLDL cholesterol particles
and increased plasmatriglyceridelevel sdecreasethe
level of HDL cholesterol and increasethe concentra-

tion of small dense LDL-cholesterol particlesviasev-
eral processes: VLDL-transported triglycerideisex-
changed for HDL -transported cholesteryl ester through
the action of the cholesteryl ester transfer protein
(CETP), whichresultsinincreased amounts of both
atherogenic cholesterol-rich VLDL remnant particles
and triglyceride-rich, cholesterol -depleted HDL par-
ticles. Thetriglyceride-enriched HDL issubsequently
hydrolyzed by hepaticlipaseor lipoproteinlipase; ApoA-
| dissociatesfrom thereduced-szeHDL, whichisfil-
tered by therena glomeruli and degraded in renal tu-
bular cells(Figure 1) 829, Theincreased concentra-
tionof smdl denseLDL-cholesteral particlesisexplained
by asimilar lipid exchange. Increased levelsof VLDL-
transported triglyceride enable CETPto promotethe
transfer of triglycerideinto LDL inexchangefor LDL-
trangported cholesteryl ester. Thetriglyceride-richLDL
undergoes hydrolysisby hepatic lipaseor lipoprotein
lipase, whichresultsinlipid-depleted small denseLDL
particles(Figurel).

M M Yassin et d (2010)* aso found similar re-
sultsasour study. Plasmalipidsaredevated anongthe
diabetic patientsas compared to controls (p< 0.01).

Dayanand C D et a (2010)1*8 al so observed highly
sgnificantrisein TC, TG and LDL indiabetic patients
ascompared to controlswhile HDL showed asignifi-
cant fall in the diabetic patients (p< 0.001).
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