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ABSTRACT

To estimate and correlate Lipoprotein (a) levels in norma individuals and in
Chronic kidney disease patients with diabetes mellitus and without diabetes
mellitus. Introduction - Lipoprotein(a), is a low density lipoprotein (LDL) like
particle in which highly polymorphic glycosylated apolipoprotein(a) is covalently
linked to apolipoprotein B-100 by a single disulfide bridge .In recent years, several
reports have indicated that Lipoprotein(a) is markedly high in patients with end
stage renal disease. Methods and Materials-The study was conducted over a period
of six months. The study includes 60 subjects in the age group of 40 to 60 years.
They were divided into 3 groups.Each group had 10 males and 10 females. All the
parameters were analysed in kone lab 60 automated systems using commercially
available kits. Results- Data evaluation was done using SPSS programme. The
results were expressed as Mean with standard deviation. The P value was used to
compare the different groups. The P value < 0.05 was considered significant.
Conclusion - In this study, Serum Lipoprotein(a) levels was significantly higher in
Chronic kidney disease patients with Diabetes mellitus than Chronic kidney disease
patients without Diabetes mellitus.

I ntroduction

are associated with increase risk for
atherosclerotic  cardiovascular  disease
(Desmarais RL , Sarebock JJ, et a ,1995)
The link between atherosclerosis and
lipoprotein(a) is due to its structura
similarity to plasminogen which impairs

Lipoprotein(a), isalow density lipoprotein
(LDL) like particle in which highly
polymorphic glycosylated apolipoprotein
(a) is covaently linked to apolipoprotein
B-100 by a single disulfide bridge(Berg
K et a 1994). High plasmalevelsof Lp(a)
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the binding of plasminogen to fibrin,
leading to inhibition of fibrinolysis. The
presence of lipoprotein(a) in
atherosclerotic plaques is further evidence
of its potentia rolein atherogenesis (Lawn
RM , Wade DP, ,et al,1992) .

In recent years, several reports have
indicated that Lipoprotein(@) is markedly
high in patients with end stage rend
disease. Lipoprotein(a) concentration is an
independent factor contributing to the risk
of atherosclerotic disease in both
hemodialysis and continuous ambulatory
peritoneal dialysis patients which is the
major cause of morbidity and mortality in
these groups .(Florian Kronenberg ,Paul
Konig , et al, 1995). Rena failure is
inherently  associated with  specific
aterations of lipoprotein metabolism
(Florian Kronenberg, Paul Konig, et al,
1995). The diabetic state is by itself
characterized by abnormal lipoprotein
metabolism (Fruchart JD, Shepherd J, et
a, 1989). These two factors may
contribute to the dydlipoproteinaemia in

diabetic renal  failure, with the
development of atherosclerosis and
progressive renal failure as possible
clinical consequences (Alaupovic P,
1991).

Patients with diabetic  nephropathy

constitute a maor proportion of patients
with chronic kidney disease treated with
dialysis and transplantation (Brunner FP,
Brynger H, et al, 1988 & United States
Renal Data System USRDS. 1996).
During the course of the disease, these
patients frequently develop severe
atherosclerotic complications and vascular
disease resulting in a significantly higher
morbidity and mortality rate than in their
nondiabetic counterparts (Brunner FP,
Brynger H, et a, 1988& Larsson O, atman
P-O et al, 1987). In diabetes, conflicting
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reports are available regarding prognostic
significance of  lipoprotein (a) levels. A
few studies suggest that there may be
elevation of Lipoprotein (&) in insulin
dependent diabetes mellitus, particularly
patients with microabuminuria and
proliferative retinopathy (Haffer, S.M,
1993). Similarly, Lipoprotein(a) has been
correlated to coronary artery disease in
diabetics in some studies , while other
trials do not show any such correlation
Mohan .V , Rema . M , et a,1998). The
main am of this study to estimate and
correlate Lipoprotein (a) levels in normal
individuals and in Chronic kidney disease
patients with diabetes mellitus and without
diabetes mellitus.

Materialsand Methods

The study was conducted over a period of
six months. The study was conducted
among subjects attending Nephrology
Department, SRMC & RI as inpatients.
The study includes 60 subjects in the age
group of 40 to 60 years. They were
divided into 3 groups. Group 1 composed
of normal healthy controls. Group 2
consisted of subjects with Chronic kidney
disease with type 2 Diabetes méllitus.
Group 3 consisted of subjects with
Chronic kidney disease without Diabetes
mellitus. Each group had 10 males and 10
females. All patients underwent a full
medical history that included age, family
history of diabetes, hypertension, coronary
artery disease , Chronic kidney disease,
duration of Chronic kidney disease, type
of dialysis ( Peritonea or Hemodialysis),
duration of Diabetes, treatment history for
diabetes, smoking and alcohol, Drug
history and treatment history for any other
disease was collected through a standard
questionnaire.

Blood samples were collected after 12
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hours of fasting in the vacutainers for
estimation of glucose, lipoprotein (a), lipid
profile, Bun and creatinine. Blood samples
were collected in the morning after 12
hours of overnight fasting. The samples
were separated by centrifugation at 2400
rpm. Plain vacutainer is used for serum
and for plasma, sodium fluoride
vacutainers were used. Lipoprotein (a) was
analysed in kone lab 60 automated
systems using commercialy available kit
by LATEX DAIICHI. Lipid profile was
andysed in kone lab 60 using
commercially available kit by RANDOX.
Glucose was analysed in konelab 60
automated systems using commercially
available kit by ACCUREX. Bun and
creatinine were anayzed in Kone lab 60
automated systems using commercially
available kit by TRACE.

Results and Discussion

A total number of 60 samples were
selected to study the level of
Lipoprotein(a) in normal individuas and
in Chronic kidney disease patients with
and without diabetes mellitus. The
subjects were divided into 3 groups. Each
group had 20 individuals aged between 40
to 60 years, out of which 10 were males
and 10 females. Group 1 composed of 20
healthy controls (without chronic kidney
disease and Diabetes mellitus), Group 2
consisted of 20 subjects with Chronic
kidney disease with diabetes mellitus,
Group 3 consisted of 20 subjects with
Chronic kidney disease without diabetes
mellitus. Data evaluation was done using
SPSS programme. The results were
expressed as Mean with standard
deviation. The P value was used to
compare the different groups. The P value
< 0.05 was considered significant. The
mean and standard deviation  of
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biochemical parameters of the three

groups was calcul ated.

In this study as per table 1 , the mean
value of Lp(a) 76.8 + 6.3 is increased in
Chronic kidney disease patients with
Diabetes mellitus , compared to Chronic
kidney disease patients without Diabetes
mellitus 69.4 + 4.7 and genera control
group 19.6 + 6.4. Previous studies have
shown that Lipoprotein(a) concentration
are increased in subjects with renal failure,
regardless of ethnic group or diabetic
status (Steven M. Haffner, Katherine K.
Gruber, et a, 1992).

Framingham heart study correlates with
this study, which states that sex has no
significant influence on Lp(a)
concentration (Leo J Seman, Carl Deluca,
et at 1999). According to Kronenberg et
al, the mechanism of elevation of Lp(a) in
patients with renal failure is undetermined.
It is possible that kidney has a metabolic
role in the breakdown of Lp(a), a theory
which is supported by arteriovenous
difference by some and by findings of
apo(a) fragments in the urine, the
excretion of which is reduced in renal
failure( Kronenberg F, Trenkwalder E,
Lingenhel A et a, 1997).

Several studies have reported higher
concentration of Lp(a) in diabetic patients,
which has lead to the speculation that
Lp(a may contribute to the greatly
increased incidence of vascular disease
associated  with  diabetes  (Per-Ola
Atteman, Carolyn Knight-Gibson, et a
1998). The diabetic subjects included in
this study had type 2 Diabetes mellitus
who were on regular treatment . In a study
by Boemi et al,1999 , macroalbuminuriain
both type 1 and type 2 diabetic patientsis
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Table.1 Comparison of Lipoprotein(a) between General controls ,chronic kidney disease
with Diabetes mellitus and chronic kidney disease without Diabetes mellitus

Parameters Control (n-20) CKD with DM CKD without DM
(n-20) (n-20)

Lipoprotein (a) 196+ 6.4 76.8+ 6.3 69.4+ 4.7

(mg/dL)

mg/dL

Lipoprotein (a)

[]General Control (n-20)
[ ]JCKD with DM (n-20)
[ ]CKD without DM (n-20)

Table.2 Comparison of biochemical parameters between Chronic kidney disease
with Diabetes mellitus and Chronic kidney disease without Diabetes mellitus

CKD with DM CKD without
Parameters (n-20) DM (n-20) P Value
Bun 444+ 14.2 445+ 125 0.972
Creatinine 42+1.3 4+09 0.616
FPG 1405+ 51.6 929+ 6.6 0.001
PPPG 203.1+55.8 116.4 + 10.05 0.001
Cholesterol 255.8+ 7.4 234.3+ 6.8 0.001
Triglycerides 184.9+ 6.8 1756+ 4.7 0.001
HDL 31.4+48 29.2+37 0.118
LDL 1869+ 7.4 169.9+5.3 0.001
Lipoprotein (a) 76.8+6.3 69.4+ 4.7 0.001

Biochemical Parameters of CKD with DM and CK D without DM

300
250
200 4
150 -

100 -

@ CKD with DM

W CKD without DM
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associated with significantly increased
plasma concentration of Lp(a) regardless
of kidney dysfunction, as determined by
creatinine clearance rates or serum
creatinine.

In a study by Jenkins et a 1992, Renal
disease is a frequent complication of
Diabetes that has prompted speculation
that kidney dysfunction is the principal
cause of raised Lp(a) in type 1 and type 2
diabetic patients . In this study as per table
2, there is no significant difference in bun
and creatinine values between Chronic
kidney disease patients with Diabetes
mellitus Vs Chronic kidney disease
patients without Diabetes meéllitus.
Comparing the lipid profile, the mean
value of Total cholesterol 255.8 + 7.4,
triglycerides 184.9 + 6.8, HDL 31.4 + 4.8,
LDL 186.9 + 7.4, Lipoprotein (a) 76.8 +
6.3 were increased and highly significant
in Chronic kidney disease patients with
Diabetes mellitus compared to Chronic
kidney disease patients without Diabetes
mellitus.

It is well known that chronic kidney
disease patients have a characteristic
dyslipidemia, which may be influenced by
other factors like nutritiona status,
Diabetes and presence of proteinuria. The
most important  abnormalities  are
increased serum level of triglyceride
(elevated VLDL — remnants / IDL). The
concentration of HDL is decreased with
reduced concentration of free and
esterified cholesterol and increased TGL
content. The concentration of HDL 2
subfraction is low while HDL 3 is
normal.The concentration of LDL is not
generally increased; the small dense LDL
particles which are susceptible to
oxidation bind weakly to LDL receptors
and are cleared from plasma. These small
LDL particles are more artherogenic. The
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apolipoprotein composition is also altered.
The early change is increased apo C 111 in
VLDL and LDL and a decrease in apo Al
content of HDL. These apoliporotein
abnormalities coupled with changes in the
concentration of the particles lead to a
decreasein apo A: apo C |11 ratio, which is
a hallmark of uraemia dyslipidaemia. This
change is noted when the GFR is
moderately reduced and the triglyceride is
still normal. The ratio of apo Al : apo B is
aso reduced. Lipoprotein (a) is
consistently elevated in considerable of
patients with ESRD (Bonnie C.H.Kwan,
Florian Kronenberg, et a 2007).

In a study by Kronenberg et a, the
pathogenic mechanism for the elevation of
Lp(a) in End stage rena disease is only
speculative.  Besides a  decreased
catabolism, an increased synthesis or both
are conceivable failure (Kronenberg F,
Trenkwalder E, Lingenhel A et a, 1997).
This study indicates that Lioprotein(a)
concentration is increased in Chronic
kidney disease group, especialy in
Chronic kidney disease patients with
Diabetes mellitus.

The present study concludes that the
Serum level of Lipoprotein (&) which is
consdered as a risk factor for
atherosclerotic disease was significantly
high in chronic kidney disease patients
with Diabetes mellitus than Chronic
kidney disease patients without Diabetes
mellitus. Lipid profile parameters in
Chronic kidney disease patients with
Diabetes mellitus were also significantly
high. Theincreasein Total cholesterol was
50 % and increase in Triglycerides was 25
%, compared to general control group.

As small group was included in this study,
the study can be extended to alarger group
to see the correlation of Lipoprotein(a)
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and the rate of progression of renal disease
and the use of predictive value of
Lipoprotein(a) and apo (a) phenotypes in
hyperlipidaemic  patients to detect early
renal dysfunction in diabetic individuals.

Patients with Chronic kidney disease have
reduced plasma HDL  cholesterol
compared with nonuremic individuals.
Because of the low apo-Al level and
decreased Lecithin cholesterol  acyl
transferase activity esterification offree
cholesterol and hence the conversion of
HDL3 to HDL, arediminished in uremia.
This decreased ability of the HDL
particlesto carry cholesterol leads to an
impai rment in the reverse
cholesteroltransport from peripheral cells
to the liver, thereby burdeningthe
vasculature  with  cholesterol  and
promoting atherosclerosis. In uremia, there
is decreased catabolism of IDL and LDL
leading to their increased plasma residence
time and further modification of the apo B
contained in these lipoproteins by
oxidation, carbamylation, and glycation.

These modifications lead to the reduced
recognition and binding of these
lipoproteins to LDL receptors and LRP in
the liverand hence further reduction in
plasma clearance by this physiologic
pathway. In contrast to the decreased
clearance by the liver, there is an increased
clearance of these altered lipoproteinsvia
the scavenger pathway. Modified LDL
particles, such as ox-LDLand
malondialdehyde-modified LDL, are taken
up by macrophages via binding to several
cell surface scavenger receptors. The
accumulation of cholesterol leads to the
transformation of macrophages in to foam
cells in the vascular wall and contributes
to atherogenesis (Bonnie C.H.Kwan,
Florian Kronenberg, et a 2007).

1079

References

Alaupovic P, 1991. Characterization of
apoA and apoB containing lipoprotein
families.: Prog lipid Res . 30:105-138.

Attman P-O, Samuelsson O, Alaupovic
Pet al, 1993.Lipoprotein metabolism
and rena faillure . Am J kidney Dis .
21: 573-592.

Berg K, 1994.s Lp(a) lipoprotein : an
overview: Chem Phys Lipids.67-68:9-
16.

Bonnie C.H.Kwan, Florian Kronenberg,
Srinivasan Beddhu, and Alfred K.
Cheung, 2007.Lipoprotein Metabolism
and Lipid Management in Chronic
Kidney DiseaseJ AmericanSociety
Nephrology .18:1246-1261.

Desmarais RL, Sarebock JJ, et al, 1995.
Elevated serum lipoprotein(a) is a risk
factor for linical recurrence after
coronary ballon angioplasty.
Circulation. 91:1403-1409.

Florian Kronenberg, Paul Konig , et d,
1995.Muulticenter Study of
Lipoprotein(@) and polipoprotein(a)

Phenotypes in  Patients With End-
Stage Rena disease Treated by
Hemodiaysis or Continous
Ambulatory  Peritoneal  Dialysis.

Nephrol.6:110-120.

Fruchart JD, Shepherd J, De Gruyter,
1989.The Dysdlipoproteinemias  of
Diabetes Mellitus. In Human Plasma
Lipoproteins.Berlin.173-206.

Haffer, SM, 1993 .Lipoprotein(a) and
diabetes. An update. Diabetes
Care.16:835-840.

Jenkins  AJ, Stede JS, Junus ED,
Santamaria JD, Best JD, 1992. Plasma
apolipoprotein(a) is increased in type
[ (noninsulin-dependent)  diabetic
patients  with  microabuminuria.
Diabetologia . 35: 1055-59.



Int.J.Curr.Microbiol. App.Sci (2014) 3(3): 1074-1080

Kronenberg F, Trenkwalder E, Lingenhel
A e a, 1997 .Renovascular
arteriovenous differences in Lp[d
plasma concentrations suggest
removal of Lp[a] from the rena
circulation.J Lipid Res. 38: 1755-176.

Larsson O, atman P-O, Blohme I, Nyberg
G, Brynger H: Nephrol Dial, 1987.
Morbidity and mortality in diabetics
and non diabetic recipients of living
related donor kidneys. Transplant. 2:
109-116.

Lawvn RM, Wade DP, e a, 1992
Atherogenesis in transgenic mice
expressing human apo(a). Nature.
60:670-672.

Leo J Seman, Carl Deluca, Jennifer L.
Jenner, L.Adrienne Cupples, Judith R.
McNamana, Peter W.F. Wilson,
William P. Castelli, Jose M. Ordovas
and Ernst J. Schaefer,1999
.Lipoprotein(a) Cholesterol  and
coronary heart disease in the
Framigham Heart  Study.Clinical
Chemistry; 45:7,1039-1046.

Massino Boemi, Paolo Fumelli, Cristina
Sciolla, Richard W.James, 1999. Rena
disease asa determinant of increased
Lipoprotein(a) concentration in
diabetic patients.Diabetes
Care.22:2033-2036.

Mohan.V, Rema. M, Deepa. R, Sastry.
N.G, Haranath. S.P.Enas E.A,
Premalatha. G, 1998.Lipoprotein(a) is
an independent risk factor for coronary
artery disease in NIDDM patients in
South India. Diabetes care. 21:1819-
1823.

Per-Ola Atteman, Carolyn Knight-Gibson,
Marcelo Tavella, Ola Samuelsson and
Petar  Alaupovic, 1998. The
compositional abnormalities of
lipoproteins diabetic  rend
failure.Nephrol ~ Dial  Transplant,
13:2833-2841.

in

1080

Steven M. Haffner, Katherine K. Gruber,
Billbert Aldrete, Jr., Philip A. Morales,
Michael P. Stem, and Katherine R,
1992. Increased Lipoprotein (@)
Concentrations in Chronic kidney
disease. JJAm. Soc. Nephrol. 3:1156-
1162.

United States Renal Data System USRDS
1996 Annual Report , Experts from I11
and V. Am J Kidney Dis. 28 (Supp! 2).
S34-47, S79-92, 1996.



