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Abstract. There are documented facts that uremic patients present clinical picture of dyslipi-demia associated with the 
earlier representation of  atherosclerosis and serious cardiovascular complications, peripheral arterial lessions with  
large number  and the youngest in comparison with the older  population. It is supposed  that in uremic patients the  
subtle changes in the morphology of  lipid molecule further increase their atherogenicity (due to greater affinity  for 
sticking to the subendothelial wall of oxidized cholesterol ( oxLDL-ch) and changed. Subfraction β 1-HDL-ch is minor 
subfraction  who acts as a initial  acceptor of  cholesterol Initiation of vaccum created by his own cells and transport 
under the influence of lecithin acyl cholesterol  transferase (LCAT ) fractionβ 1-HDL-ch passes in β migrant 
cholesterol -HDL. LCAT in normal plasma affects maturation (maturation) to HDL-ch reconstructed into spherical HDL 
poorer with lipids in HDL-ch with lipids. Reduced activity of Lipoprotein lipase (LPL) for approximately 33-46% is due to 
the excessive cumulation of toxins or cytokine-us (Interleukin-1, Interleukin-6, Interleukin- 1α, Interleukin-1 β and this 
phenomenon counted  among the main causes of pathological adjustments in lipid metabolism of  uremic patients with 
lower concentrations of HDL-ch, elevated concentrations triglycerides  (TG), total cholesterol (TCh) and LDL-
ch. Purpose of paper:The aim of the paper was to verify the effect and activity  Lipoprotein Lipase (LPL), its impact on 
the presentation of hypertriglyceridemia and dyslipidemia in uremic patients treated with chronic HD intermitent 
randomized by age sex and basic disease that has lead them to uraemia with values obtained from lipid parameters 
and LPL from the group of healthy individuals who served as the control group. The paper also aimed to document the 
correlation  between lipid profile and LPL and influence of their disorders in the appearance of uremic dyslipidemia 
with consequences of early atherosclerosis (Atherosclerosis uraemica praecox). The paper aims also in proposing 
measures for drug prevention and treatment and correction of hypertriglyceridemia  and cholesterolemia with what 
would influence the prevention and inhibition of early atherosclerotic  processes   of uremic patients. The material and 
methodsIn the prospective cohort study, (,, cross-section ") in total are included N 0 = 520 examined of whom 260 
were of uremic patients treated with dialysis while 260 were healthy individuals who served as the control group. Of 
the total number of patients (N O = 260) treated with HD-110 (45%) were girls while-150 (55%) were male, with an 
average age: 18.0  58.20 years, treated with dialysis more than 6 years in nephrology-Skopje Clinic and Hospital 
Clinical examination Tetova.And high prevalence of coronary artery atherosclerosis and cerebral. Disorders of lipid 
meta-bolism in patients with terminal chronic renal insufficiency  (TCRI ) are first documented  in 1827 by Dr. 
Bright (1). 

Term Index:  Lipoprotein Lipasae (LPL), ESRD, hemodialysis (HD), Lipids profiles 

——————————      —————————— 
 
1 Introduction 
 

Patients with terminal chronic renal failure 
(TCRF) most often suffer from hyperlipoproteinemia 
of type IV of  secondary hyperlipoproteinemia (accor-
ding to Frederickson's classification ) in which predo-
minate higher concentrations of triglycerides (TG) 

 ( high values of 30-100%) (2). Cholesterol  and 
tryglicerides in fact are not actually hidrosolubile, 
however their solubility in water preferably is  
improved if they relate to the carrier (carrier) known 
as plasma special apoproteine that allow their 
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transport through the blood in the form of 
lipoproteinemic molecules   (4,5,6).   
Lipid abnormalities during  uremia of all lipopro-
teinemic particles  (LPS) .At  uremic patients LCAT 
activity is reduced approximately by 30-46%. Clinical 
trials with (incubation inhibitor plasma LCAT in uremic 
patients) have verified and documented the above 
mentioned position and in conclusion shows that 
uremic accelerating atherosclerosis is  due to chan-
ged catabolism of the Pre β1HDL-ch ( 3) .  
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Hypertriglyceridemia dominates due to its growth in 
the composition and structure of VLDL, IDL, HDL-ch, 
LDL-ch. Cholesterol shows no significant difference  
between uremic patients and the population without 
uremia. The composition of cholesterol is higher in the 
composition of the VLDL is faction, while lowest in the 
composition of HDL-ch faction. Carriers of molecules 
of  lipids-apoproteins belong to class A, V and S. 
Concentrations of Apolipoproteines AI (ApoA-I in the 
structure of LDL-ch are more decreased while the 
apolipopoteines-A-IV (or a-IV) are more increased 
. Concentrations Apo B 48 / B 100 are increased in the 
composition of the VLDL class, while APOC 2 / 
C 3 are each lower respectively increased while the 
structure of the LDL-ch. Low HDL concentrations ch 
to patients with terminal chronic renal failure (TCRF) 
influence the reduction of reverse transport of 
cholesterol in the liver terms with what created even 
more favorable conditions for the accumulation of 
cholesterol through  ekstrahepathale tissue (7). The 
ratio of reduced bet-ween APOC 2 / APOC 3 to 
reducing signifycantly affects activity of Lipoprotein 
lipase (LPL). The pres-nce of elevated concentration 

of  Apo  B 48 / B 100 and the Apo-A faction in the 
composition of VLDL, VLDL Namely in / LDL suggests 
to the increased presence of β- VLDL Alimentary in 
circulation. The presence of ApoA + ApoC in the 
composition of LDL-ch leads to functional 
insufficiency (functional defect) to LPL, while reducing 
activity of lecithin-cholesterol-acyl-transferase (LCAT) 
and low HDL concentrations significantly affect the 
disorder of  the utilisation of cholesterol in tissue.(8,9 
, 10, 11 ). It is assumed that hypertriglyceridemia and 
reduced concentrations of HDL-ch proathe-rogenic  
are one of the main causes of decreasing LPL activity 
and its the lower concentra-tion (12,13,14,15) 
. Factors such as, poor nutrition, physical inactivity, 
uremic toxins, and inflammation (MIA syndrome-
Malnutritio-Atherosclersosis-Infla-matio) which factors 
are frequent in uremic patients counted as additional 
factors in the reduction of enzy-me LPL- activity 
 much  important in lipid metabolism. More further 
during each dialysis treatment, the use of heparin 
inhibits the release of LPL which also reduces LPL 
activity. This results in a degradation of  enzyme 
activity and lack of activity of LPL for 10 hours since 
the beginning of hemodialysis. Thus, the use of 
anticoagulant during hemodialysis therapy, besides 
other consequences, a lack of  the function and 
activity of LPL which contri-butes significantly in 
occurrence of harmful effects on metabolism regula-
tion in lipids. Some studies have confirmed that some 
uremic toxins as angiopoietina,  protein 3 and 4, 
accumulate in the blood of uremic patients treated 
with HD significantly reduces LPL activity (this argu-
ment is verified in animal experime-nts they have 
caused chronic kidney injuries artificially ).  To avoid 
blood coagulation in HD, and for reducing the effect of 
heparin inhibition to LPL activity, the successful 
anticoagulant  widely used is the heparin with low 
molecular weight. Lipoprotein lipase (LPL), together 
with TG come to vascular endothelium with  limiting of 
the lipolitic enzyme(16). Reduced hepatale  synthesis 
of ApoA-I in  uremic patients is considered funda-
mental cause for low plasma concentrations  so as a 
result is increased compensatory synthesis of Apo 
B.Egsist documented facts that pararatireoid hormone 
(PTH)  prevents and inhibits the synthesis of  hepata-
le lipase and  Lipoprotein Lipase (LPL) however does 
not affect to the membranous expres-sion of receptor 
for HDL-ch (SR-B1) and synthesis apolipo-proteine-I 
(Apo-I). Improved genetic expression and increased 
synthesis of specific mRNA ApoA 1 in uremic environ-
ments (uremic patients) is the main postulate on the 
definitive and radical solution to dyslipidemia in this 
group of patients. (17). The uremic patients hipetregli-
ceridemia in parallel is associated with increased 
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concentrations of V sub-class composed of LDL-ch . 
 Of uremic patients treated with hemodialysis proathe-
rogenic effects of HDL-ch are degraded and 
extremely low which tells us structural changes and 
increased affinity with the produ-ction of his own to 
oxidized cholesterol (oxLDL-ch). All factions of lipo-
protein have equal affinity to aterogen regardless 
faction in uremic patients. Atherosclerotic risk of 
uremic patients treated with HD and presumed to 
have been closely associated with electronegative 
charged subfraction of LDL (LDL -) (18,19,20). 
The regular application of heparin during hemodi-
alysis  intravenously (2500-10000 IU pro dialysis) can 
not  stimulate activity of Lipoproten  Lipase (LPL) but 
still reduces and inhibits the synthesis (the already 
reduced) of  LPL (especially synthesis of hepatale 
lipase) which selectively eliminates from circulation  ,, 
by remaining cells - remmnant cells '' (21). With the 
mentioned high inhibitor impact on the activity of LPL, 

the ratio between APOC-II ↓ / ↑ APOC-III . Because it 
is known that HDL-ch is reservoir for APOC-II and 
therefore in cases where the concentration   is redu-
ced then is  a lot easier  to justify inverse correlation 
which is found between hypertriglyceridemia and low 
concentrations of  HDL ch. It is assumed that the 
uremic patients treated with HD  exist circulating 
inhibitors of lipases (22). The application of heparin 
(during dialysis) further reduces the activity of LPL, 
however attempts of  leadership in hemodialysis does 
not show any significant lipolitic positive effect (23). A 
large number of studies have established that there 
exists some significant difference in the improvement 
of dyslipidemia among patients with preterminal chro-
nic renal insufficiency compared to patients with TCRI  
treated with hemodialysis, which means that the very 
TCRI (because of  silent inflammation) may affect the 
reduction of LPL activity (24) . 

 
2  MATERIAL AND METHODS 
 

In the prospective cohort study, (,, cross-
section ") in total are included N 0 = 520 examined of 
whom 260 were of uremic patients treated with 
dialysis while 260 were healthy individuals who 
served as the control group. Of the total number of 
patients (N O = 260) treated with HD-110 (45%) were 
girls while-150 (55%) were male, with an average 
age: 18.0  58.20 years, treated with dialysis more 
than 6 years in nephrology-Skopje Clinic and Hospital 
Clinical examination Tetova. Healthy controller group 
(voluntary blood donors) also were 110 (45%) women 
and 150 (55%) men with the same group of patients 
according to age, gender and religious affiliation and 
national belonging. Average age, gender and 
nationality of patients examined and controlling group 
are presented in a table 1-4. According to the average 
age difference between female and male gender 
proved non significant for p = 0.0005 which shows a 
homogeneous group. Of all patients treated with HD 
during  the seanses we applied dialysis molecule 

heparin the highest weekly dose of: 8500-18750 
IE. Blood was taken for routine analysis in the 8 am 
breakfast at room temperature of 19-24 0 C, before 
the start of dialysis procedure after fast minimum 12 
hours in order to avoid the effect of lipid apsorbtion by 
intestines.In all the patients in the control group there 
were examined following parameters: total Lipids 
(TL), Triglycerides (TG), total cholesterol (TCh), HDL-
ch, LDL-ch, Lipoprotein lipase (LPL), serum urea 
(URS) , serum creatinine (CRS), serum uric acid 
(Aus). In our paper we analyzed the patients with the 
most common underlying disease that has led to 
dialysis with: glomerulonefritis  patients with chronic 
arterial hypertension, diabetes mellitus (Nefron-made 
diabetic) and undifferentiated basic disease (Tables 
number: 8- 10). Of all parameters that were examined 
once a month with three consecutive measurements 
and results obtained represent the average value of 
the three measurements of parameters examined in 
identical conditions. 

 
Table number 1: Presentation of the total number of examiners (N O = 520- uremic patients and check on control 
group), by gender 
 

Gender The total number N O = 520 
(uremic+Control goup) 

% 

Male 300 57.70 

Female 220 42.30 
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      Table number 2: Presentation of uremic patients (N O = 260) according to nationality and sex 
 
 
 
 
 
 
 
 
Of the total group of patients there were 100 Macedonian nationality uremic patients (60% male and 40% female), 
while 160 were of Albanian nationality (65% male and 35 women) (tab. Number 2). 
                        
Table number 3:   The average age of uremic patients  

Number Average Minimum Maximum ± SD 

260 58.20 18:00 74 13:40 

      
Table number 4:   The average age of uremic patients according to gender  
  

Gender Number Average Minimum Maximum ± SD 

Men 145 57.40 19 74 14:50 

Women 115 59.50 18 68 12.80 

                      
The average age of uremic patients by gender was = 58.90 ± 13.60 years old ( table 4). The average age was 
identical between the sexes nosignificant contrast to p = 0.0005 which shows a homogeneous group of patients. 
  
Table number 5: reference values of lipid parameters and LPL and authors according to which method was defined 

Lipid 
Fraction Reference Values Autor 

TL 4-10 g / l Zollner & Kirsch (43) 

TG 0.68 - 1.70 mmol / l G. Bucolla & H.David (44) 

TCh 3.1 - 5.2 mmol / l CCAllain et al. (45) 

LDL-ch <3.4 mmol / l, high risk> 4.1 mmol / l Friedewalde & Frederickson (46) 

HDL-ch 1.6 mmol / l, the highest risk <0.9mmol / l G.Warnick et al (47) 

LPL 5.6 - 51.3 u / L 
Tietze et al ..Steinberg WM NW, SS 
Goldstein, ND Davies et al., Leybold A 
W.1 Junge (48,49,50). 

 
 
Statistical analysis of the examined material 
  
Stat i st i cal  basic m ethods that  were used  
are the ar i thm et ic  m ean value and standard 
devi jac ioni  X ± SD. Com parat ive stat i s t i cs 

and LPL l ip id param eters betwe- en the two  
groups was analyzed by test  cal led  
STUDENTOV and for  exam ples of  

Gender Macedonian N O = 100 Albanian N O = 160 

Male 55 ( 60 %) 90  (65 %) 

Fenale 4 5 ( 45 %) 70 (35 %) 
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dependent  or  independent  and non-para-
m et ric  tests wer e used  the tests:  Mann-
Whi tney and W ilcoxon's test .  Stat i s t i cal l y 
s igni f i cant  The di f ferences between the 
Group of  patients and cont rol  group obta-
ined the values of  l ip id param eters and test  
LPL analyzed the so-cal led , ,  Anonova 
Two-Factor  "wi th the am ounts of  dom est ic 
s tat i st ics for  p <5%,  Nam ely p <stat i s t i cal  
0.0005.Dependence between param eters 
that  are exam ined is  calculated wi th l inear  
regression form ula (y = Bx + A)  i t  i s  a lso 
calculated the coef f i c ient  of  cor relat ion , ,  r 
"wi th stat i st i cal  accuracy for  , ,  p 'of  less  

than 1% Nam ely p <0.0001.  And the 
f requency dist r ibution was tested wi th test  
c  2  The am ount of  change (z)  between the 
m ean values of  param eters analyzed /  
ar i thm etic  averages and propor t ional  /  x,  p 
/ )  wer e test ed wi th accuracy higher  than 
95%,  or  rather ,  for  Mr .> SEM 1.78.The 
resul ts of  the l ipid prof i le and LPL are 
presented in the form of  graphicones,  
table and in the form of  processed 
diagrams made wi th standard stat i -
st ical  program (Stat ist ic for Windows,  
version 6.0 A,  Stat .sof t incTulsa,  OK 
USA. 

averages and propor t ional  /  x,  p / )  were 
tested wi th accuracy higher  than 95%,  or 
rather ,  for  Mr .  > SEM 1.78.The resul t s of  
the l ipid prof i le and LPL are presented 
in the form of  graph-cones,  table and in  

the form of  processed diagrams made 
wi th standard stat ist ical  program 
(Stat ist ic for Windows,  v ersion 6.0 A,  
Stat .sof t incTulsa,  OK USA. 
 

 
3   RESULTS OBTAINED BY THE ANALYSIS 
OF PRODUCTS OF DEGRADED NITROGEN, 

LIPIDS AND LIPOPROTEIN LIPASE 
 

Table number 6: average serum urea (sUr), serum creatinine sCr) and uric acid (sAU) of uraemia patients treated 
with HD  
 

Parameters at Female = 115 (45%) Men = 145 (55%) Total = 260 (100%) 

Average ± SD Average ± SD Average ± SD 

sUr (mmol / l) 34 .80 6 .30 34 .60 6 .50 33 .80 6 45 
sCr mmol / l     

870.60 
184, 80      

905.0 
254 .70 875.60 219.60 

sAu  mol / l)     
394.20 

  
75.40 

      
375.90 

     
64.60 

382.5 68.90 

  
In  table number 6 is observed higher value of the urea, creatinine and uric acid in patients screened-expected results 
from this group of patients. 
In the next tables will present average values obtained from analyse of uremic patients treated with HD for 
parameters: LT, TG, CHT, LDL-ch, ch HDL and LPL by gender and between their correlation 
 
 
Table number 7: Presentation of average values of the parameters of examined patients - female gender 
 

Parameters Number Average Minimum Maximum ± SD 
LPL 115 22:33 2.80 62.80 16:00 
TL 115 10.7 3.80 13:00 1.82 
TG 115 20.3 30.1 4.60 0.86 

TCH 115 19.5 30.1 30.7 28.1 
HDL-ch 115 18.1 0.80 1.80 0.60 
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LDL-ch 115 3.80 1.80 4:40 0.70 

 
 
Table number 8: Presentation of average values of parameters of examined patients-male gender 
 
 

Parameters Number Average Minimum Maximum ± SD 

LPL 145 19:35 1.80 58.00 13:00 

TL 145 6.12 2:50 15:00 10.2 

TG 145 2.80 20.1 310 0.70 
TCH 145 27.5 0.80 7.80 1:57 

HDL-ch 145 12.1 12:50 10.2 12:50 
LDL-ch 145 3.78 1:40 20.4 0.80 

 
 
Table number 9: Presentation of average values of the examined parameters of patients with under basic 

disease, chronic glomerulonephritis 
 
 

Patients Chronic Glomerulonephritis N O = 85 (32.70.%) Group controller 

Parameter Number Average Minimum Maximum ± SD Average ± SD p 

TL 88 27.8 2:50 15:00 2.83 6:50 0.60 0.0001 

TG 85 3:40 1:40 4:50 0.75 30.1 0.63 0.0001 

T Ch 85 23.5 1.80 7:40 12.1 4.95 22.1 0.0053 

HDL-ch 85 1.0 2 0.80 1. 15 0. 40 1.60 0.7 0 0.0001 

LDL-ch 85 3:40 1:40 4.80 1018 2.75 1:03 0.0001 

LPL 85 1 2:50 1.80 ↓↓ 38.00 8.60 24.20 9.2 0 0 .0001 

 
 
Table nr.9 shows significant  differences between average values between examined parameters which appear in 
patients with chronic glomerulonefrit and group controller. Of the two groups with a significant difference it is higher 
with p <0.0001 compared with values obtained from the control group, except the TCH where p = 0.0053. 
 
 
Table number 10: shows the average values of the examined parameters of patients  with basic disease: Essential 

Hypertension 
  

Patients with Ess Hypertension. = N O 70 (27.00%) Group controller 

Parameter Number Average Minimum maximum ± SD Average ± SD p 
TL 70 30.7 5:00 11:50 1.70 6:50 0.60 0.0001 
TG 70 14.3 1:40 4.60 1.66 30.1 0.63 0.0001 

T Ch 70 5:00 30.1 30.7 1:46 4.95 22.1 0.3 400 
HDL-ch 70 1. 06 0.80 3. 50 0.60 1.60 0.71 0.0001 
LDL-ch 70 3.80 1.80 4.80 0.72 2.75 1:03 0.0001 
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LPL 70 10.60 2.5 0 ↓↓ 29.80 0 8.60 24.20 22.9 0.0 001 

 
 
By table number 10, it is observed that differences that appear in average values between examined parameters of 
both  groups is a high significant difference for p <0.0001, exept in TCH p> 0.05. Parameter values: LT, TG, LDL-ch, 
are higher in patients with HTA compared with values obtained from the group controll. Lower values are registered 
only HDL -ch (1.06) and LPL (2.50 u / L ) from the group of patients compared with the group controll an extremely 
high contrast significant for p <0.0001. 
 
 
 
 
Table numer 11: Shows the average values of the examined parameters of patients with basic disease: Diabetes 

mellitus 
  

Patients with  Diabetes Mellitus N O = 55 (21:15%) Number controller 
Parameter Number Average Minimum maximum ± SD Average ± SD p 

TL 55 7.62 2:50 12.60 2.82 6:50 0.60 0.0001 
TG 55 3.85 2:40 4.60 0.70 30.1 0.63 0.0001 

T Ch 55 5:34 20.4 30.7 0.91 4.95 22.1 0.0210 
HDL-ch 55 1:03 12:50 2.60 0.92 1.60 0.71 0.0001 
LDL-ch 55 3:46 1:50 4.80 0.92 2.75 1:03 0.0001 

LPL 55 6:00 1:15 ↓↓ 15.0 10:20 24.20 22.9 0.0001 

 
 
Table number 11, shows significant differences between the parameters of p in examined the patients with 
diseases Diabetes- mellitus and control group. The difference was shown between the average values of the 
examined parameters (of the two groups) is statistically significant value for parameters: LT, TG, LDL-ch, Thol which 
values are higher in uremic patients compared with control group values for p <0.0001. Furthermore the lowest 
values were observed only in patients HDL-ch (1.03),  LPL (15.1 u / L) compared with control group. 
 
 
Table numer 12: Shows the average values of the examined parameters of pacieneteve with basic 

disease, nephropathy of undifferentiated 
 

Patients with   Undifferentiated Nephropathy N O = 50 (19:23%)      Number controller 

Parameter Number Average Minimum Maximum ± SD Average ± SD p 

TL 50 7.72 6:00 11:00 1:53 6:50 0.60 0.0001 

TG 50 3.60 30.1 3.90 0.88 30.1 0.63 0.0001 

T Ch 50 4.74 2:40 7.60 1.70 4.95 22.1 0.0103 

HDL-ch 50 15.1 0.80 2:50 0.61 1.60 0.71 0.0320 

LDL-ch 50 3:57 1.80 4.80 1:03 2.75 1:03 0.0001 

LPL 50 2 0:50 12 .60?! 3 4:20 1 1:40 24.20 22.9 00258 
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Table number 12, shows significant differences between the parameters of p examined in the patients with 
diseases of undifferentiated  nephropathy and control group. The difference was shown between the average 
values of the examined parameters (of the two groups) is statistically significant value for parameters: LT, TG, LDL-
ch, Thol which values are higher in uremic patients compared with control group values for p <0.0001. Furthermore 
the lowest values were observed only in patients HDL-ch. To this group of patients LPL values (12.60 u / L) 
compared with the control group did not show any statistically significant difference (p> 0:05) . We suppose  that this 
result is due to the fact that all patients with undifferentiated disease were with the short  duration   (no more than 10 
months) of starting treatment with HD.   
  
 
Table number 13: Shows the average values of the examined parameters of the patients of group controller 

healthy individuals N O = 260 
 

Parameters at Number Average ± SD 
LPL 260 2 4:20 9.2 1 
TL 260 6:50 0.60 
TG 260 30.1 0.63 

TCH 260 4. 95 22.1 
HDL-ch 260 1.60 0.71 
LDL-ch 260 2.75 1:03 

 
Table numer14: Shows the average values of the examined parameters of  uremic patients N O = 260 
 

Parameters at Number Average ± SD p 

LPL 260 1 0:20 6:40 0.0001 
TL 260 7:39 2:00 0.0001 
TG 260 18.3 0.80 0.0001 

TCH 260 18.5 1:50 0.1980 
HDL-ch 260 12.1 00:49 0.0001 
LDL-ch 260 3.74 0.87 0.0001 

 
Table nr.13-14: Shows the differences between the examined parameters of uremic patients and control group were 
at a statistically significant for p <0.0001. No significant difference was verified only the total cholesterol to p = 0.1980 
which value can be accidental case of uremic patients. 
 
Table number 15: Presentation of Mann-Whitney U test for the difference of the average values obtained from the 

examined parameters of uremic patients group (women + men). 
 
 

Parameter U Z p-level 

LPL 1215.00 0.60 00:01 

TL 1345.50 10.2 00:02 

TG 1260.50 12:42 12:20 

TCH 1520.00 -0.56 12:32 

HDL-ch 1165.00 12:50 12:20 

LDL-ch 1240.50 00:55 00:30 
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From table 15 is noticed a registered diference of average values between uremic patients (male and female 
gendered) treated with HD compared with the results obtained from control group of healthy individuals is a 
statistically significant higher for p <0.0001 . 
 
] 
Table number 16: Represents the correlation coefficient between examined parameters in serum urea  (sUr), serum 

creatinine (sCr) and serum uric acid (sUA) and lipid parameters and LPL 
 

Parameter Coefficient of  
correlation - r 

Coefficient of  
correlation - r 

Coefficient of  
correlation - r 

 sUr sCr sAU 
TL -0.07 - 12:10 - 0.04 

TCH 00:05 - 00:01 - 00:05 
TG 0. 48 - 12:40 12:12 

HDL-ch - 12:35 - 12:10 0.24 
LDL-ch 00:46 -0.01 -0.01 

LPL - 00:06 00:04 0.15 
 
 
 
 
4  DISCUSSION 
  

Lipoprotein lipase is an enzyme which 
has an important role in the hydrolysis of 
triglycerols and changes of lipoproteinemic lipid 
molecule in the bloodstream. In literature they are 
found over 100 different types of genetic 
mutations LPL (33,34). It is verified that the gene 
for LPL is the main factor involved in the 
pathogenesis of hypertriglyceridemia and lipid 
disorders in patients with uremic patients with 
CRTI. In uremic patients treated with HD, cardio-
vascular diseases, pancreatites, etc.. In the 
general population there are observed some types 
of genetic variations of LPL (-93T / G, D9N,, 
W86R, V108V, N291S, S447X ...). In the science 
of medicine has an important role first mutation 
detection of LPL W86R who has been the cause 
of hypertriglyceridemia of family inherited 
type. LPL for the first time before 60 years was 
discovered by Hahn PF when during heparin 
application he noticed reduction  of lipemia after 
food. LPL activity is detected in extrahepatale 
tissue, skeletal muscle, lung, heart, nerve cells, 
thoracic aorta , adipose tissue, glands during 
lactation  etc. (25,26,27.33,34). During the 
passage of time scientists proved that Apolipop-
rotein-C2 (Apo-C2) (which is composed of 

lipoproteines with high density (HDL) and low 
density lipoproteines  VLDL) is  the main action 
factor and the main stimulus of an enzyme which 
was verified that is lipase enzyme is pure and 
nominated as Lipoprotein lipase (LPL) which has 
an important role in lipid metabolism (28,29). It is 
verified that the structure of LPL is a glycolised 
dimer who participates in the metabolism of lipids 
with the help of apolipoproteines-C2 (Apo-C2, 
heparan-sulfate-proteoglycans as well as specific 
receptors with the help of method ( by the 
pancreas) has verified that the structure of LPL-
that contains two structural domains (a greater 
percentage of amino acid residues 1-312 and a 
smaller amount of aminoacidic  debris 313-
448 (30,31)  LPL gene is in magnitude of 30 
colibases  contains two structural domains, and is 
located in the shorter  arm of chromosome 8 and 
contains 10 exons. Today it is known that this 
protein has an ability to connect simultaneously 
lipoprotein receptor cells (proteoglycans) which is 
one  of skills and presents noncatalitic role of 
proteins and cell enables lipoprotein cumulation 
(32). There are verified facts that LPL has an 
important role in presenting the disturbance of 
lipids (hypertriglyceridemia, hypercholesterole-
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mia), decrease of the  enzymes activity, early 
atherosclerotic processes  with CVD events to 
presentation, renal diseases, cerebral and 
peripheral arteries. The main physiological effects 
of LPL are endogenous and exogenous meta-
bolism of lipoprotein and cholesterol transpo-
rtation. LPL is an enzyme that has a key role in 
the hydrolysis of triglycerides (TG) from 
hilomicrons  and VLDL from the circulation and 
helps change of lipid between VLDL and HDL 
cholesterol (HDL-ch) or rather,  between 
cholesterol and HDL-ch. Synthesis of TG-rich 
lipoprotein begins with the synthesis Apo-B 48 in 
hilomicrons while Apo-B 100 of VLDL in ribosomes 
reticulum and then enter the lipoprotein 
composition of the smooth endoplasmic reticulum, 
which is the main place where triglycerids are 
synthesized  (35 , 36). LPL in the wall of a blood 
vessel is connected with the aid of negative 
electricity chain proteoglycan heparin sulfate. For 
LPL activation are necessary phospholipids and 
apolipoprotein-C 2 (or Apo C 2). HDL amount of 
cells is in inverse correlation with the 
concentration in triglycerides (TG) and LPL(37).  
LPL affects Reverse cholesterol transport because 
of reduced activity of LPL due to increase of TG 
concentrations, reduced the amount of HDL-ch. 
Large number of studies have documented that 
LPL helps the proliferation of smooth muscle cells 
of a blood vessel (38). From hyperlipoproteine-
mias  under Fredricksonit due to lack of syntesis 
of  LPL or lack of Apo-C2 is introduced the  hyper-
lipoproteinemia type IV but may appear 
chylomicrons and triglycerides and so called 
family chylomicronemia.(39,40,41 42,) An overw-
helming number studies show that the activity of 
lipoprotein lipase (LPL) is quite reduced in patients 
with treatment duration greater with dialysis. To 
our patients we noticed a decreased activity of 
LPL and from lipid fractions triglycerides are 
dominant faction manifested with hypertri-gly-
ceridemia. Apearance of  hypertriglyceridemia  is 
deficit reduction of the LPL activity (51) which 
results in reduction of the lipoprotein lipolisis rich 
in TG (VLDL). The presence of serum LDL rich in 
TG, suggests for a partial deficit of lipase 
hepatale. The aforeme-ntioned disorders of the 
metabolism of fats to treat uremic patients with HD 
can be improved with use of beta adrenergic 

blocators , increased  concentrations of carbo-
hydrates in food, the use of dialysis bicarbonate, 
glucose apsorbim the peritoneal cavity of CAPD, 
use of biocompatible  membranes -with updates 
(High Flux) clad with tocopherol and portal to 
reduced circulation in the context of a weakened 
heart (52,53,54) .Deficit or decrease of LPL 
activity in patients with dialysis-associated with 
hypertri-glyceridemia as independent major factor 
in the early appearance of atherosclerosis with 
atherosclerotic manifestations on the coronary 
arteries, cerebral but not limited to patients with 
uremia but also the general population. Treatment 
of hypertriglyceridemia (TG ↑) should be 
proportional to the degree of dyslipidemia. From 
basic diseases (tab.nr.8-11)  LPL minimum 
concentrations lower activity of LPL were remarks 
of patients with diabetic nephropathy (LPL = 15.1 
u / L) then with time: GMN chr (LPL = 1.80 u / L), 
then the HTA with nephroartherosclerose  (LPL = 
2.50u /L of interstitium  (LPL = 3:40), while highest 
concentrations  of  LPL we won our study of 
patients with chronic renal disease without 
differentiating with LPL = 12.60u / L, we assume 
that this value is result from treatment with the 
short duration of the patients (there were more 
than 8 months to treat HD). Reduction of LPL 
activity (due to the action of heparin) and HTGL 
(hepatic lipase triglycerides) of patients with 
dialysis assumed by action to uremic toxins as 
well as high concentrations of APOC-III and 
parathyroid  hormone (HPT). Always during  
uremia conditions dominate the reduced 
concentrations of ApoA-I and HDL-ch while higher 
concentrations of LDL-ch, APOC-III and TG (55) .  
Garber with associates. in his study verified and 
documented the activity of LPL reduction in 
patients treated with HD is responsible for delayed 
and compromised lipolysis of this population(56).  
 Of patients with nephrotic syndrome were found 
lower concentrations of the Lipase  LPL and 
hepatic lipase (HL), compared with patients that 
suffer from any other renal disease. Lipolitic  
activity of LPL isolated from in vitro heart patients 
with nephrotic syndrome is decreased to 90% 
compared with the control group of healthy 
patients (57.58).THBI patients due to kidney 
parenchyma  reduction can not be synthesized 
some of apoproteines , because in these patients 
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the concentrations of triglycerides are for 50-70  ... 
90% increased, while the concentrations of HDL-
ch are reduced to 20 -40% (59 ). Exist two classes 
of circulating lipoproteins  which differ according to 
their content: apolipoprotein -I and apolipoprotein-
B as basic constituent. Lipoprotein  which in itself 
is comprising mostly ApoA-I is a high density 
(HDL-ch) and calculated as antiaterogjen, while 
Apo-B is associated and mostly in separate 
composition containing lipids and is leading the 
construction of the structure of the VLDL, LDL-ch 
IDLdhe and is  accounted as atherogenic  apopro-
tein. Dyslipidemia in patients treated with HD 
includes complex changes in the composition of  
Apo-B with relative growth of  APOC-
III (60). Sintesis of lipids  is under direct control of 
food and lipometabolic  rate . In some studies it is 
verified that LPL and HTGL have important roles 
generating " Remnant " lipoprotein LDL-ch and 
positively correlated with lipoproteinemic  abnor-
malities  to patients treated with HD. LPL activity 
and  HTGL in patients with  esrd is quite reduced 
compared with the control group. Some studies 
show that the concentration of VLDL and IDL are 
increased    in THBI patients even though it is not 
detected dyslipidemia ( 61.62 ). Some studies 
show that between hypertriglyceridemia  activity 
and level of IDL in patients with THBI is shown the 
opposite  significant correlation  . A large number 
of studies have verified  that supplementary 
therapy with rHuEpo (human Eritropoetin) that 
was given for correction of renal anemia  it 
reduces the level of ,, Remnant "lipoproteinic  
cholesterol particles (RLPs- ("Remnant Lipopro-
tein-Particles," -RLP) and "Remnant" lipoproteinic  
particles of triglycerides (RLPs-TG) of patients 
with HD, with increasing concentrations of LPL 
and triglyceride Hepatale lipase (TGHL). Lipopr-
oteinic waste particles are atherogenic and their 
growth shows that they are one of the factors the 
risk of complications and platelet atheros-clerose  
of uremic patients (63,64,65).  Some authors have 
documented over the apparent invol-vement of 
LPL and RLPs HTGL in metabolism, while supple-
mentary therapy with rHuEpo in patients with 
uremia significantly reduces the level of RLPs in 
plasma, with increased concentration of LPL and 
LTGH. It is proven that early treatment with 
rHuEpo not only controls and regulates renal 

anemia but also prevents left ventricular 
hypertrophy, but is increasing the activity of LPL 
and LTGH which can also be effective for the 
prevention of atherosclerosis (Ath) that of uremic 
population. It is confirmed that for the therapy that 
lasts with Eritropoetin,in the patients treated with 
HD, are registered  changes in lipid profile and 
LPL (66). Besides the abovementioned  lipid 
abnormalities , the presentation of early athero-
sclerosis  and atherosclerotic lesions in blood 
vessels (heart, brain, peripheral vessels ...), also  
lipid peroxidation is calculated as a key factor in 
the progress and presentation of premature 
atherosclerosis. Free radicals of oxygen and 
hydrogen are able to " activate" irreversible fixing 
of LDL-ch for arterial endothelium. In this way it is 
enabled possible cumulation of subendotelial and 
endothelial sparkling cells phagocytosed, gene-
rating and secondary dystrophy of calcium and 
forming of atheromatic  tablets . Oxidized chole-
sterol (LDLox) enables  local manufacturing of 
chemoattrctant protein monocytes (MCP-1: Mono-
cyte-Chemoat-tractant-Protein) and the granulo-
cyte macrophage stimulating factor (GM-CSF, 
granulocyte macro-phage-and-Colony-Stimulating 
Factor) from endothelial cells. These substances 
damage  vascular wall  by attracting  circulating 
monocytes that enter through the tunica media 
endothelin blood envelope, also under the 
influence of GM-CSF are transformed into macro-
phages .In some studies it is proven that LPL and 
TGLH have an important role in generating ,, 
Remnant '' particles of LDL-ch lipo-proteins and 
positively corres-ponding to abnormal plasma 
lipoprotein, to patients  treated with hemodialysis.  
Hepatic lipase is converting α-HDL migrants in 
pre-β1 HDL CETP under influence of (Cholesterol-
Ester Transfer Protein) , the process of hydro-
lysis. In patients with CRTI (Chronic Renal 
Terminal Insuficiency)  treated with hemodialysis 
have lower conce-ntrations of  hepatic lipase (LH) 
due to the lower values of CETP. At the end we 
resume that patients with CRTI treated with 
hemodialysis  reserve cholesterol transport is 
extremely dama-ged. Oxidized LDL (LDLox), IDL 
and VLDL speeding the secretion of inflammatory 
cytokines as interleukin-6 (IL-6), PDGF (Plateled-
Derived-Growth-Factor) and TGFβ (Transforming-
Growth-Factor-Beta), while the secretion The 
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TNF-α is stimulated by oxidized LDL. Some 
hypolipidemic (as probucol-a) and adrenergic beta 
blockers (as carvedylol) are able to inhibit or slow 
down this process (reduction of the production of 
MDA-malonyl Di aldehyde as peroxidation  final 
product. Decrease of concentrations of LDL 
indirectly  slows down the abovementioned 
process. In  the patients  with chronic dialysis 
peroxidation process of lipids  is accerelated  due 
to the decrease of antioxidant enzymes activity  
mainly  peroxide dismutase and gluthation 
reductase  .This phenomenon is also primarily due 
The deficit of vitamin "se" and tocopherol, which 
are highly dialyzable  substances and early lost  
during dialysis. For this reason there is a need that 
after every dialysis session to be supplemented 
regularly . Exist documented facts about the deficit 
effects of selenium (Se ) on the total reduction of 
antioxidant- status (Fisher et al.1992 ( 67). Use of 
not proper membranes continuously causes  
activated hydrogen superoxide  production in 
neutrophils by formouar prerequisites for the 
excessive absorption of oxygen free radicals. 
( 68,69,70). The use of biocompatible  membranes 
early in treatment with dialysis is  expected to 
reduce metabolic producing oxygen radicals and 
reduces the risk of oxidation of LDL-ch, namely to 
reduce the appearance of early accelerated  
atherosclerosis in uremic  patients (atheroscle-
rosis uraemica praecox). Uremic dyslipidemia in 
patients treated with HD always is associated with 
elevated serum concentrations of socalled-
 particles stuck to chylomicrons (,, remmnant chy-
lomicrons particls " and IDL and the reduction of 
concentrations of ApoA-I. The atherogenic  effect 
of dyslipidemia  to uremic patients treated with HD 
is mentioned mostly as a result of increased 
concentrations of oxidized cholesterol (oxLDL-ch. 

There a large number of studies which show that 
the use of bioincompatible membranes  increase 
the concentration of free radicals oxygen and 
chlorine from the activated phagocytes, exceeding 
the capacity of antioxidants in plasma system. 
Oxidative stress is the frequent occurrence of 
uremic patients and is important in appearance of 
accelerated  atherosclerosis and atherosclerotic  
processes. Oxidative stress is estimated  accord-
ing  enlarged concentrations of substances that 
react with thiobarbituric acid (TBARA), Malon-
dialdehyde and oxidized LDL (LDLox). Free 
radicals  oxidize  plasma proteins and protein 
products oxidised form (AOPP), which are in 
correlation with the degree of activation of 
monocytes  and  are indicators of the reaction, 
as neopterine  and TNF-α (71.72, 73.74 ) .  Accor-
ding to basic disease that was analyzed  (tab.nr.8-
11) average values lipidic parameters  and LPL of  
the group of patients manifested a significant 
difference with p <0.0001 compared with the 
results obtained from the group controller, results 
that are in line with other studies cited in the paper 
( 183,75,76,77,79,80). Lower values of LPL in 
relation to the basic kidney diseases that have 
lead to dialysis are obtained in  patients with: 
diabetes  mellitus and diabetic nephropathy = 
1.15, = 1.80 chronic glomerulonephropathy , HTA 
= 2.50, and patients with diseases without differ-
rentiation : 12.60u / L. From basic kidney diseases 
,diabetes has shown a correlation and higher 
association with the hypertriglyceridemia  (triglyc-
ridemia statistically higher compared to other 
diseases of the same basic patients). The pace of 
development and progress of accele-rated  
atherosclerosis  are almost equally logged and 
affecting the deficit of HDL-ch  and surplus LDL-ch 
to 38.3-42.0%. 

 
 
 
5  CONCLUSIONS 
There are documented facts that uremic hyperlipi-
demia  persists  in the early stages of chronic renal 
disease before starting treatment with hemodialysis 
and it is the main cause and risk factor of athe-
rogenic processes  and early atherosclerosis.  
Determination of lipid abnormalities and LPL conce-
ntrations examination of patients with CRI that in the 
initial stages can significantly contribute to the 

proposal and due treatment, with the aim of preve-
nting and inhibiting the rapid progress of premature 
atherosclerosis and its impacts on artery coronary, 
cerebral and peripheral. Data obtained from literature  
on frequency of appearance that genetic variations 
and polymorphisms of genes and inhibiting effect of 
LPL in patients with CRI as well as the ordinary 
population (family hypercholestherolemia ) on lipid 
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profile may help early diagnosis of hipertrigly-
ceridemia and to take dietary measures and healing 
with obvious what will decrease the appearance of 
early atherosclerosis and its manifestations on the 
cardiovascular system, cerbrovascular and peripheral 
arterial disease. Examination of the lipid profile 

enables us to follow atheromathosis  after dietary and 
medication treatment. The role of examinations of 
lipid profile and LPL means  secure early diagnosis in 
evaluating visceral and peripheral atheromatosis. 
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