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Since cardiovascular diseases are seen frequently in patients with chronic renal failure, serum lipid and lipoprotein levels, 
which are known risk factors for atherosclerosis are studied in these patients. 
Twenty undialyzed patients (12 males, 8 females) with end stage renal failure were included in this study. Serum 
triglyceride (TG), total cholesterol (TC), low density lipoprotein cholesterol (LDL-C) and high density lipoprotein choleste­
rol (HDL-C) levels of the patients are measured and compared to those of the 20 (11 males, 9 females) healthy control 
subjects. 
While serum TG levels of the patient group (211.40±16.30 mgjdl, meantSE) were significantly higher than control group 
(132.10±12.00 mg/dl, mean±SE) (p<0.01) and HDL-C levels of the patient group (29.10±3.00 mgjdl, meantSE) were 
significantly lower than control group (43.10+1.65 mg/dl, meantSE), there were no significant difference between the TC 
and LDL-C levels of the patients (respectively, 187.20±8.90 mg/dl and 115.70±8.71 mg/dl, meantSE) and the control 
group (respectively, 183.80+8.12 mg/dl and 114.00+7.66 mg/dl.'meantSE) (p>0.05). The differences between the levels 
of the lipid and lipoprotein levels of the male and female patients were not significant (p>0.05). [Turk J Med Res 1994; 
12(5): 192-195] 
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Chronic renal failure (CRF) resulting from irreversible 
loss of renal function still remains as an important 
cause of mortality in Turkey and in the World, despite 
the use of modern therapies such as hemodialysis and 
kidney transplantation (1,2). 

Cardiovascular d iseases are important causes 
of mortality in patients with C R F . Mortality rate from 
cardiovascular causes corrected for age in dialysis 
patients var ies between 30-50% as compared to 
15% in contro l group. Th is mortality in d ia lys is 
pat ients is a s s o c i a t e d to heart fa i lure in 1 5 % , 
myocardial infarction in 10%, and pericarditis in 3-
5% of the patients (3). Early and more frequent 
atherosclerosis development also observed in chronic 
hemodialysis patients (4-9). Several risk factors for 
atherosclerosis are determined in C R F . Hypertension 
is the most important of these factors, and hyper-
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lipidemia, hyperparathyroidism, glucose intolerance, 
hyperur icemia and uremia itself a lso are among 
other known risk factors (2-10). 

S e r u m l i p id f r a c t i o n s a r e e v a l u a t e d a s 
atherosclerosis risk factors in undialyzed C R F patients 
in this study. 

MATERIALS AND METHODS 
The patients group consisted of 20 (12 males and 8 
females) end stage C R F patients managed conserva­
tively (undialyzed before the study). Serum urea and 
creatinine levels were between 283-358 mg/dl and 6.8-
24.3 mg/dl, respectively and the ages of the patients 
were in the range of 21-53 (37.10±1.93, meantSE) . All 
the patients had low sodium (1 g/day)-low protein (40 
g/day) diet for 5-12 days (mean: 7.2 days). Total daily 
caloric intakes were 1800-2500 calories/day, and car­
bohydrates consisted about 50% of this. Sixteen (80%) 
of the patients were on antihypertensive medications. 

The control group consisted of 20 (11 males and 
9 females) healthy subjects from the hospital staff or 
their relatives and their ages were between 18-70 
(35.60±2.94, mean±SE). 

192 Turk J Med Res 1994; 12 (5) 



SERUM LIPID AND LIPOPROTEIN LEVELS IN CHRONIC RENAL FAILURE 193 

All the subjects from the patients and the control 
group consisted of non-smokers, were not diabetic and 
were not obese. They were not using any drugs (B-
blockers, lipid lowering drugs, thiazide group diuretics, 
steroids, etc.) and do not have other diseases (thyroid 
or liver disease, nephrotic syndrome, history of familial 
lipoproteinemia, etc.) affecting lipid profile. 

Blood samples were collected after at least 10 
hours of fasting. TG and TC levels were measured 
with Techn icon RA-XT" autoanalyzer using standard 
methods in S S K Anka ra Hospi ta l , Department of 
Biochemistry. HDL-C was measured spectrophotometri-
cally after the V L D L and LDL precipitator reactive 
(consisting of pH: 6.15 phosphotungstic acid and mag­
nesium chloride) added to the sera and filtered. LDL-C 
levels were calculated according to the "Frederickson 
Formula" (11,12). 

L D L - C - T C - (HDL-C + TG/5) 

The results were analyzed statistically with the 
variance analysis methods. 

RESULTS 
The patients and control groups were not statistically 
different with regard to sex and age distribution 
(p<0.05). 

Serum lipid and lipoprotein levels of both the 
patients and control groups are given in Table 1. 

Serum TG levels of the patients were significantly 
h igher (p<0.001) and H D L - C leve ls were lower 
(p<0.01) when compared to the control group. TC and 
LDL-C levels were not different significantly (p>0.05). 

T G , T C , LDL-C and HDL-C levels of the patients 
group for both sexes are given in Table 2 and there 
were no significant difference for these levels. 

DISCUSSION 
Accelerated atherosclerosis is one of the leading 
causes of mortality and morbidity in patients with C R F 
and is associated mostly to lipid metabolism disturban­
ces (1-9). 45% of the hemodialysis patients and 36% 

of undialyzed patients have been reported to have 
type IV hyperlipidemia (2,13). 

Our study group including undialyzed end stage 
C R F patients had significantly higher serum TG levels 
than control group (p<0.01), and this findings is con­
sistent with previous reports (11,14-19). 

Hypertr iglyceridemia is the most frequent ob­
served first lipid abnormality when the creatinine 
clearance rate decreases to 50 ml/min and continues 
to rise while the creatinine clearance decreases to the 
10 ml/min (20). 

An increase of VLDL-TG is the primary respon­
sible from TG increases, however contributions of LDL 
and to s o m e ex tend H D L - T G are a l s o shown 
(16,18,19,21,22). Intermediate density lipoprotein (IDL), 
the breakdown product of V L D L is suggested to be 
the responsible for the accelerated atherosclerosis in 
C R F patients (23). 

Hypertriglyceridemia in C R F is a multifactorial 
process. Several studies have shown that high im-
munoreactive insulin levels in the blood a high car­
bohydrate content of the diet of the uremic patients 
causes an increase of the TG synthesis in the liver 
(2 ,13 ,17) . Other i nves t i ga to rs h a v e found that 
peripheral lipid clearance measured with either oral or 
intravenous fat tolerance tests in uremic patients is 
decreased (24-26). 

Lipolytic activity measured after heparin is sig­
nificantly decreased in uremic patients (16,17,26). Both 
lipoprotein lipase (LPL) and hepatic triglyceride lipase 
(HTGL) activities are decreased in these patients. 
A lso, existence of an L P L inhibitor protein is sug­
gested (27). In a study, an LPL activator, apoprotein 
C-ll is found to be decreased and LPL inhibitor apo C-
III is increased in C R F patients (13). 

Hypertriglyceridemia causes in C R F patients as 
summar ised in Table 3 can be div ided into two 
groups: (1) Decrease of the triglyceride clearance, and 
(2) Increase of the triglyceride production. 

Table 1. Serum T G , T C , LDL-C and HDL-C levels of the patients and control groups (mg/dl, meantSE) 

Triglyceride Total cholesterol LDL-cholesterol HDL-cholesterol 

Patients (n-20) 211.40H6.30 187.20i8.90 115.70±8.71 29.30i1.13 
Controls (n-20) 133.00i12.00 183.80+8.12 114.00i7.66 43.10+1.65 
p values p<0.01 p>0.05 p>0.05 p<0.01 

Table 2. Serum T G , T C , LDL-C and HDL-C levels of the male and female patients (mg/dl, meantSE) 

Triglyceride Total cholesterol LDL-cholesterol HDL-cholesterol 

Males (n-12) 196.20118.50 184.70111.10 115.00110.20 30.58±1.64 
Females (n-8) 234.00i29.50 190.90+15.60 116.70+16.40 27.3811.21 
p values p>0.05 p>0.05 p>0.05 p>0.05 
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Table 3. The causes of hypertriglyceridemia in patients 
with chronic renal failure 

A. Decrease in triglyceride clearance 
1. Decreased lipoprotein lipase (LPL) activity 

a. Decreased LPL synthesis as a result of insulin 
resistance 

b. Decreased activator concentration (decreased 
apo CII/CIII) 

c. Presence of nonspesific LPL inhibiting uremic toxins 
2. Decreased hepatic lipase activity 
3. Decreased lecithin cholesterol acyl transferase activity 
4. Decreased beta-oxidation of the free fatty acids as a 

result of carnitine deficiency 
5. Hormonal factors such as hypothyroidism 

B. Increased triglyceride synthesis 
1. Dietary carbohydrate intake 
2. Increased lipolysis (as a result of glucagon, growth 

hormone and insulin resistance) 
3. Hyperinsulinemia 
4. Increased beta oxidation of free fatty acids 
5. Drugs (estrogens and androgens) 

In this study, there were no difference between 
the TC and LDL-C levels of the patients and control 
group (p>0.05), and this result is in accordance with 
previous studies (11,16,18,19,22). 

HDL-C levels were lower in C R F patient group 
than control group (p<0.01). This result is also consis­
tent with previous reports (11,18,19,22,28). Other 
studies have shown that H D L - C decrease accom­
panies to HDL2 and HDL3 decrease in patients with 
C R F (11,18). Apo A- l , apo A-l l levels and LCAT en­
zyme activity is also found to be decreased in these 
patients (11,18,29). LDL-C decrease is a known risk 
factor for atherosclerosis. 

T G , T C , LDL-C and HDL-C level were not dif­
ferent significantly between male and female patients 
(p>0.05). 

As a result, serum lipid and lipoprotein levels of 
the undialyzed patients are significantly different when 
compared to healthy controls. 
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Diyal ize g i rmemiş kronik böbrek yetmezliği 
hastalarında serum l ipid ve 
l ipoprotein düzeyleri 

Kronik böbrek yetmezliğinde (KBY) kardiyovaskü-
ler hastalıkların sık görülmesi nedeniyle bu ça­
lışmada atheroskleroz risk faktörleri arasında bulu­
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(TK), düşük dansiteli Hpoprotein-kolesterol (LDL-
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(p>0.05). [TurkJMedRes 1994; 12(5): 192-195] 
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