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Relationship between Lipid Profile and Renal Function Parameters
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Abstract

Background: Cardiovascular disease(CVD) are related to multiple metabolic risk
factor as hypertension , diabetes mellitus, hyperlipidaemia and cystiene level, as well.
Objective: To investigate the association between lipid profile as risk index for CVD
and renal function parameters in patients with acute myocardial infarction (AMI).
Methods: One hundred and one patients (51 males, 50 females) with AMI admitted to
Merjan Teaching Hospital in Hilla city on 2007 and fifty five (30 males, 25 females)
apparently healthy persons as a controls subject to present study. Determination of
blood Total cholesterol (TC), triacylglycerol (TG), high density lipoprotein (HDL)-
cholesterol, serum creatinine (Cr) and serum uric acid (UA) were preformed using
colorimetric methods. Very low density lipoprotein (VLDL)-cholesterol and low
density lipoprotein (LDL) -cholesterol was determined using mathematical method.
Risk index of lipid profile determined by dividing TC/ LDL —cholesterol.

Results: Serum Cr and UA found to be significantly increased in patients with AMI
when compared with healthy controls. Total cholesterol , VLDL- cholesterol, LDL-
cholesterol and TG of patient with AMI in both gander found to be significantly
increase when compared with healthy controls. HDL- cholesterol of patients found to
be decreased.

Conclusion: Serum Cr and serum UA can be regarded as risk factor for patient with
CVD.
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Introduction

The main cause of morbidity-
mortality in developed countries is
cardiovascular disease (CVD).
Hypertension,  cigarette  smoking,
diabetes mellitus and hyperlipidaemia
are the most important risk factors.®?.

American Heart Association on
Dec. 18, 2007 released updated
cardiovascular  disease = mortality
statistics. According to a new report
from the U.S. deaths from heart
disease and stroke remain two of the
nation's top causes of death. "Nearly
2,400 Americans die of CVD each day
,an average of one death every 37
seconds," states the American Heart
Association. Stroke strikes every 40
seconds in the U.S., on average, and
stroke accounts for about one in every
17 U.S. deaths, according to
preliminary 2005 data cited in the
report.®)

The second edition of 2005
European  cardiovascular  disease
statistics published by the British Heart
Foundation and the European Heart
Network shown that each year CVD
causes over 4.35 million deaths in
Europe and over 1.9 million deaths in

2007
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the European Union (EU). CVD causes
nearly half of all deaths in Europe
(49%) and in the EU (42%). CVD is
the main cause of death in women in
all countries of Europe and is the main
cause of death in men in all countries
except France and San Marino. Overall
CVD is estimated to cost the EU
economy €169 billion a year.
Researchers were proposed the
“Oxidative-modification  hypothesis”
of atherosclerosis to explain the
atherogenesis , they suggests that
atherogenesis is initiated by oxidation
of the lipids in LDL. According to this
hypothesis, LDL initially accumulates
in the extracellular subendothelial
space of arteries and, through the
action of resident vascular cells, is
mildly oxidized to a form known as
minimally modified LDL ® The later
produces  monocyte  chemotactic
protein, granulocyte and macrophage
colony-stimulating factors by inducing
local vascular cells. These factors
stimulate monocyte recruitment and
differentiation to macrophages in
arterial walls. ® The accumulating
monocytes and macrophages stimulate
further peroxidation of LDL. The



National Journal of Chemistry,2008, Volume 32,701-708

products of this reaction make
apolipoprotein B-100 more negatively
charged. By asset of its increased
negative charge, this completely
oxidized LDL is recognized by
scavenger receptors on macrophages
and internalized to form so-called foam
cells.©

Several studies have verified
that the prognosis of a variety of
diseases is worsened by the
concomitant  existence  of  renal
dysfunction . Generally, different
analyses of patients groups with
diabetes, congestive heart failure, Ml
and hypertension will nearly always
comprise renal function as an
independent predictor of mortality and
morbidity. 10V

Such analyses are complicated
by the fact that a number of diseases
are also predictors of reduced renal
function. Therefore, it is unclear
whether renal dysfunction is a risk
factor per se, or whether it is merely a
marker of diseases connected with
renal dysfunction. If the association
between renal dysfunction and
mortality were direct, it could indicate
that measures of renal function were a
sensitive estimator of cardiovascular
ick (12)
risk.

Serum Cr is commonly
conventional measure of renal function
in clinical medicine.*® Level of Cr in
serum is associated with all-cause
mortality or stroke in middle-aged and
elderly people and in patients with
insulin-dependent diabetes or previous
cardiovascular disorders.[14-16]
Likewise, numerous studies have
shown that the serum levels of UA

predicts  mortality, cardiovascular
events, or stroke, 41719
Various epidemiological

studies has been confirmed a positive
association between serum UA and
cardiovascular diseases such as stroke
or ischemic heart disease since the
1950s. 47
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This study was design to
investigate the relationship among
lipid profile, serum Cr, and serum UA
in Iragi patients with AMI, and it has,
to the best of our knowledge, never
been tested in the Iragi population.

Patients and Methods

One hundred and one patients
(51 males, 50 females) with AMI
clinically diagnosed by ECG admitted
to Merjan Teaching Hospital in Hilla
city on 2007 and fifty five (30 males
25  females) apparently healthy
persons as a controls subject to present
study. Patients in this study do not
suffer from renal dysfunction. Twenty
nine of male patients and nineteen of
female patients subject to present study
suffer from hypertension. Also, fifteen
male patients and eight of female
patients are smokers.

The mean age of male patients
were (50.65 + 19.15 years) and (51.14
+ 10.88 years) for female patients,
whereas those of healthy persons were
(51.22 + 11.53 years) for males and
(50.27 £ 13.21 years) for females.

Determination of blood TC,
TG, HDL-cholesterol was determined

using commercially available kits
(Biomagreb kit, Morocco).
VLDL-cholesterol was
determined using the following
formula:®
VLDL-cholesterol = TG /5
LDL-cholesterol was
determined using the following
equation:
TC = HDL-cholesterol + VLDL-
cholesterol + LDL-cholesterol (fasting)
Risk index of lipid
profile was determined by
dividing TC/ LDL -
cholesterol.

UA was determined

enzymatically using Biomaghreb kit
(Morocco). In which UA is oxidized
by uricase to allantoine and H,0,, the
later react with 4-aminophenazone in
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presence of peroxydase to form
colored quinoneimine.
Cr was determined using

Spinreact kit (Spain), depending upon
Jaffe's method. According to Jaffe's
method, Cr in basic picrate solution
forms a colored complex, which was
measured colorimetrically.

Statistical Analysis
All values were expressed as

mean+ standard deviation (SD).

2008-

Student’s t-test was used to estimate
differences between the groups and
differences were considered significant
when the probability was (p < 0.05).
Results

Serum total cholesterol, HDL-
cholesterol,LDL- cholesterol, VLDL-
cholesterol, TG, the risk factor of
CVD, Cr and UA of patients with AMI
and healthy controls subject to present
study are listed in Table 1

Table 1: Serum lipid profile, Cr and UA of patients with AMI and
healthy controls.

Female Male
Control AMI Control AMI
Mean SD No | Mean| SD | No Sign Mean| SD |No| Mean | SD | No |Sign.
Total cholesterol | ;795 | 197 214 | 20.66 s |185.2| 30.42 219 [28.93 s
(mg/dL)
HDL-cholesterol
(oL 4113 | 155 40.46| 3.45 S | 405 | 2.09 347 | 43 s
VLDL-cholesterol | ) 55 | 15 95 39.56 | 13.88 s | 316 | 1005 | 3625 94 s
(mg/dL)
"D"'(;Z%el_s;ero' 9851 | 1427 | 25 | 156.95| 27.6| 50 | S | 108 | 28.93| 30 |159.57 [24.21| 51 | S
Risk index 435 6.03 s | 457 6.31 s
Tr'i%’é%{c)em' 157.8 | 76.32 177.8 | 69.4 S | 158 | 50.26|  |181.29 |47.22 s
Creatinine (mg/dL) | 0.674 | 0.08 164 | 041 S [0.736] 0.125 1.86 |0.68 S
Uric acid (mg/dL) | 511 | 0.507 6.61 | 1.34 S | 528 055 6.88 | 149 s
S = Significant
As shown in Table 1 total On the other hand, serum Cr
cholesterol , VLDL- cholesterol, LDL- and serum UA found to be

cholesterol and TG of patient with
AMI in both gander found to be
significantly increased when compared
with healthy controls.

HDL- cholesterol of patients
with AMI found to be decreased when
compared with healthy controls. Thus,
risk index of lipid profile for CVD of
patients with AMI was significantly
increased when compared with healthy
controls.
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significantly increased when compared
with healthy controls.

The correlations between serum
UA and serum Cr were studied by
plotting them against LDL-cholesterol
and show positive association in
patients with AMI, but this association
was not significant, as shown in
Figures 1,2,3, and 4.
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Figure 1 The association between serum UA and LDL-cholesterol in male
patients with AMI
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Figure 2 The association between serum UA and LDL-cholesterol in female
patients with AMI
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Figure 3 The association between serum Cr and LDL-cholesterol in male

patients with AMI
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Figure 4 The association between serum Cr and LDL-cholesterol in female
patients with AMI

Discussion

Current Canadian guidelines
and many other countries to estimate
the risk of vascular disease attributable
to serum lipid concentrations require
measurement of total cholesterol,
triglycerides, and HDL cholesterol, as
well as calculation of LDL cholesterol

and the total cholesterol/HDL
cholesterol ratio The actual
decision of whether therapy is

necessary is determined on the basis of
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these values, as well as the presence of
other risk factors such as age, sex,
increased blood pressure, and whether
there is evidence of coronary disease
or diabetes. Necessarily, a considerable

amount of information must be
integrated to reach an appropriate
decision. If treatment is decided,

current practice is to measure or
calculate all five lipid indices on each
of the return visits. Again this
information must be integrated to
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determine whether the therapy used
has achieved the desired targets.®?

From this point, researchers
always seek about new risk index for
CVD to aid in the diagnosis and
disease management.

Uric acid is one of the major
endogenous water-soluble antioxidants
of the body.® There is accumulating
evidence that increased oxidative stress
is closely related to diabetes and its
vascular complications.®” Thus, high
circulating uric acid levels may be an
indicator that the body is trying to
protect itself from the deleterious
effects of free radicals by increasing
the products of endogenous
antioxidants. Interestingly, uric acid
prevents oxidative modification of
endothelial enzymes and preserves the
ability of endothelium to mediate
vascular dilatation facing oxidative
stress.®® There is also some evidence
that uric acid may have a direct role in
the atherosclerotic process, because
human atherosclerotic plaque contains
more uric acid than do control
arteries.®

Creatinine is a breakdown
product of creatine  phosphate
(substrate of CK) in muscle, and is
usually produced at a fairly constant
rate by the body (depending on muscle
mass).?®

This may explain  why
elevation in serum creatinine occurred
in patients with AMI in the presence of
high levels of CK (one of most known
serum markers of AMI) due to infarct
cardiac muscle.* 2"

In  population-based  study
carried out in Finland, in which the
cardiovascular  risk  factors  were
determined in patients with non insulin
dependant diabetes mellitus (NIDDM),
In this study, men with high uric acid
level had higher levels of serum
creatinine and total triglycerides and
lower levels of HDL cholesterol, and
plasma glucose than men with low
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levels. Whereas, women with high uric
acid levels had higher serum Cr and
TG levels as well as lower LDL-
cholesterol, and plasma glucose levels
than those with low uric acid levels ¢®

In this study the correlations
between serum UA and serum Cr with
LDL-cholesterol show positive
association in patients with AMI, as
shown in Figures 1,2,3, and 4, i.e.
when UA or Cr elevated LDL-
cholesterol increase too and vise versa.

In conclusion the result of
present study supports previous studies
and gives rise to the hypothesis that
serum Cr and serum UA may be
predictors of mortality for CVD, and

may be used to screen the
improvement of patients with AMI .
References

1- Juan G., Javier M., et al., A
Working-Day Evaluation of

Dyslipidaemia in a Spanish Population
Clin Drug Invest 19,2:131-142, 2000.
2-Fisberg R. M., Stella R. H.,
Morimoto J. M., Pasquali L. S,
Philippi S. T., Maria do Rosgrio D. O.,
Arq Bras Cardiol. , 2001,76,143.

3- http://www.medicinenet.com.
05/02/2008

4-Navab M, Berliner JA, Watson AD..
Arterioscler Thromb Vasc Biol, 1996,
16, 831.

5-Parhami F, Fang ZT, Fogelman AM,
Andalibi A, Territo MC, Berliner JA. ,
J Clin Invest, 1993,92,471.
6-Henriksen T, Mahoney EM,
Steinberg D. Proc Natl Acad Sci,
1981,78,6499.

7- Parving HH.
1999,22 ,76.

8- Mailloux LU, Haley WE., Am J
Kidney Dis, 1998, 32, 705.

9- McCullough PA, Soman SS, Shah
SS et al., J Am Coll Cardiol, 2000, 36,
679.

10- Torp-Pedersen C, Kgber L, Ottesen
M, TRACE study group. Influence of
gender on short and long term survival

,Diabetes Care,



National Journal of Chemistry,2008, Volume 32,701-708

after acute myocardial infarction. ESC
meeting, Amsterdam 1995.

11- Kober L, Torp-Pedersen C, Carlsen
JE et al, N Engl J Med, 1995,
333,1670.

12- C. R. Sgrensen, B. Brendorp, C.
Rask-Madsen, L. Kaber, E. Kjgller and

C. Torp-Pedersen, Eur. Heart J,,
2002,23, 948.

13-Giuseppe Banfi and Massimo Del
Fabbro, Clinical Chemistry,
2006,52,330

14- Ji-Guang W., Jan A. S., Robert H.
F., Willem H. B., Lansheng G.,

Lisheng L., Hypertension, 2001, 37,
10609.

15- Rossing P, Hougaard P, Borch-
Johnsen K, Parving HH. ,BMJ.,
1996,313,779 .

16- Wannamethee SG, Shaper AG,
Perry 1J., Stroke, 1997,28,557.

17- Conen D., Wietlisbach V., Bovet
P., Shamlaye C., Riesen W., Paccaud

F.and Burnier M., BMC Public
Health, 2004, 4,1.

18- Alderman MH, Cohen H,
Madhavan S, Kivlighn  S. ,

Hypertension, 1999,34,144.

19- Culleton BF, Larson MG, Kannel
WB, Levy D. Ann Intern Med.,
1999,131,7.

20- Bishop M.L., Duben-Engelkirk,
and Fody E.P., Clinical Chemistry, 4"
ed. Philadelphia, Lippincott Williams
& Wilkins (2000).

21. Fodor JG, Frohlich JJ, Genest JJG,
McPherson RP. Recommendations for
the management and treatment of
dyslipidemia: report of the Working
Group on Hypercholesterolemia and
other Dyslipidemias. CMAJ
2000;162:1441-7.

22. Saman M., Allan S., and Jiri F,,
Can Measurement of Serum
Apolipoprotein B Replace the Lipid
Profile Monitoring of Patients with

708

2008-

Lipoprotein  Disorders?,  Clinical
Chemistry, 48,3, 484-488 (2002)

23- Becker BF. , Free Radic Biol
Med., 1993,14,615.
24- Baynes
Diabetes,1991,40,405.
25- Suarna C, Dean RT, May J,
Stocker R., Arterioscler Thromb Vasc
Biol. ,1995, 15, 1616.

26- M. Raja lyengar, David W.
Coleman, and Thomas M. Butler, J
Biol. Chem. 1985, 260, 12, 7562.
27-Thomas J. Ryan, Jeffrey L.
Anderson, Elliott M. Antman, et
al.,ACC/AHA Guidelines for the
Management of Patients With Acute
Myocardial Infarction, JACC , 1996,
28,51, 1328.

28-Seppo Lehto, Leo Niskanen, Tapani
Ro’nnemaa, Markku Laakso, Stroke,
1998,29,635.

JW. ,



