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1. Introduction and aims 

In end stage renal failure (ESRD) atherosclerosis is accelerated. Till now this complication 

plays leading risk factor in morbidity and mortality of those patients independently of 

development of dialysis techniques. 

There are many well known risk factors of atherosclerosis and arteriosclerosis. In this work 

we focused on follows: 

 

1.1. Specific and scavenger LDL receptors. 

The specific LDL receptors which bound native LDL are expressed on the surface of various 

cell types, such as fibroblasts, hepatocytes, lymphocytes, monocytes etc., while the scavenger 

LDL receptors which bound modified LDL are expressed mainly on macrophages. 

Binding of native LDL to its receptor initiates cellular events: 1. Inhibition of de novo 

synthesis of LDL receptor. 2. Stimulation of acethyl-cholesterol-acyl-transferase enzyme 

activity, and 3. Inhibition of 3-hydroxy-3-methylglutaryl-coenzyme-A reductase activity 

which is responsible for endogen cholesterol synthesis, leading to a decrease in cholesterol 

content of cells. 

Binding of modified LDL to its receptor release of apoE will occur. ApoE induces cholesterol 

transport from cells. Any disturbances in native or scavenger LDL receptor expressions or 

functions will lead to increased formation of foam cells. 

Very few information considering expression and functions of both native and scavenger LDL 

receptors are available in ESRD patients, in spite of the high risk of these patients for 

atherosclerosis. 

 

1.2. Fatty acid composition of serum lipids and lipoproteins 

Hyperlipoproteinaemia is one of the main risk factor of atherosclerosis. In ESRD patients, 

lipid abnormalities such as enhanced triglyceride and LDL, and decreased HDL 

concentrations are well demonstrated. It is also well known that hyperlipidaemia alters fatty 

acid distribution in various lipids. In those cases a decrease in polyunsaturated fatty acid 

(PFA) concentrations, and an increase in monounsaturated fatty acid (MUFA) concentrations, 

among them palmitoleic acid are common changes. 

However, there is no data considering the fatty acid profile in ESRD patients, though many 

data showed the advantageous effects of n-3 PUFA (e.g. fish oil) supplementation on 

progression of renal diseases. 

 



1.3. Oxidative stress, lipids and neutrophils 

Reactive oxygen radicals induced reactions such as lipidperoxidation plays an important role 

in the pathomechanism of atherogenesis. These free radicals are chemically very reactive and 

their counteraction with lipids and lipoproteins resulted in injury of arterial wall. 

In hemodialysis (HD) patients enhanced lipidperoxidation is due to many factors such as 

biocompatibility of dialysis membrane, activated neutrophils, and these dialysis-induced 

activation of neutrophils produce high amounts of reactive oxygen species (superoxide anion, 

O2
-, hyrdoxyl etc.).  

Recently, it was demonstrated that increased TG and Chol levels in circulation resulted in 

enhenced O2
- production by neutrophils in hyperlipoproteinaemic patients. Furthermore, free 

fatty acids are able to modify O2
- production by neutrophils in vitro, and in vivo, and their 

effects depends on the chain length and degree of unsaturation. For example, arachidonic acid 

enhances, while EPA, DHA attenuate O2
- production by neutrophils. 

In ESRD patients PUFA concentration in free fatty acid fraction of plasma is low, TG and 

LDL-Chol levels are elevated and oxidative processes in neutrophils are enhanced, however 

the relationships between these parameters are unkown. 

 

1.4 Oxidative stress and antioxidants 

Role of Vitamin E (RRR-g-tocopherol): Oxidative stress is prevented by several antioxidants 

such as antioxidant enzymes (SOD, catalase, glutathion peroxidase) and non-enzymatic 

antioxidants such as Vitamin E, free thiols etc. In HD patients decreased erythrocyte 

antioxidant enzyme activities were demonstrated. A loss in the amounts of the water soluble 

antioxidants (Vitamin C, free thiol-containing compounds) is due to hemodialysis treatment, 

while the restriction in diet might contribute to decreased concentrations of lipid-soluble 

antioxidants (e.g. Vitamin E). Therefore, in HD patients enhanced oxidative stress is 

concomitant with decreased antioxidant capacity. 

Recently, it was demonstrated that antioxidant activity of HDL is due to an enzyme named to 

paraoxonase (PON-1). PON-1 is a 43 kD glucoprotein binding to N-terminal end of apoA1 in 

HDL. PON-1 has three fenotypes (due to glutamine-arginine exchange) with different 

activity (AA, AB, BB). Antioxidant property of PON-1 is due to its ability to hydrolyze 

lipidperoxides in LDL particle. Distribution of PON-1 phenotypes might be influenced by 

ESRD, however no date concerning this is known. 

 

 



1.5. Intracellular free calcium ( [Ca2+]i ) concentrations in neutrophils 

In calcium-dependent signal transduction mechanisms calcium is an important second 

messenger. These type of signal transduction to work properly, the intracellular free calcium 

levels must be kept low (50-100 nM) in resting cells. When [Ca2+]i  in resting state is elevated  

alterations in cell functions were observed (e.g. hyperlipidaemia, atherosclerosis, and 

ageing). In most calcium-dependent signaling sources of calcium liberation are intracellular 

pools and extracellular space as well. This latter requires normal calcium-phosphate 

homeostasis. In CRF patients disturbed calcium-phosphate metabolism, and 

hyperparathyroidism are well known alterations. 

Previously, in was demonstrated that rHuEpo treatment normalized the originally elevated 

[Ca2+]i in platelets of HD patients. However, Ca2+]i in neutrophils and parameters which 

might alter it in HD patients has not been studied, though alterations in neutrophils functions 

are well demonstrated. 

 

1.6. Hyperhomocisteinaemia in ESRD patients 

It is very frequent, that in many patients suffering from coronary artery diseases, and after 

myocardium infarct had no classical risk factors of atherosclerosis. During the last decades, 

epidemiological studies demonstrated that hyperhomocysteinaemia (HHC) is a new and 

independent risk factor of this disease. 

It is known that parallel to decrease in renal functions homocystein (Hcy) concentration 

increased progressively. Factors leading to high frequency of HHC in ESRD patients are not 

well known. Since in normal renal function only 1 % of total Hcy can be found in urine. 

In the treatment of HHC folic acid and Vitamin B12 which are cofactors in folate-cycle are 

used, however, contradictory results are available concerning the optimal dose of folate, 

mainly in ESRD patients. 

Hyperhomocysteinaemia and trace elements (cobalt and nickel) in ESRD patients. 

Trace element concentrations are disturbed in ESRD patients. These disturbances might 

influence processes in which trace elements are involved. It was demonstrated that cobalt and 

nickel play role in methionin-homocystein metabolism. In animals cobalt and nickel 

supplementation ameliorated homocystein status. However, human results are not known. 



3. Aims 

1.  To study the specific and scavenger LDL receptor expressions and functions in 

monocytes of HD patients. 

2. Determination of fatty acid composition in free fatty acids and total lipid extracts in 

plasma of HD patients, and study relationships between fatty acids, oxidative burst in 

resting neutrophils, and serum lipid parameters. 

3.  Determinations of antioxidant Vitamin E concentrations, PON-1 activity and phenotype 

distributions in HD patients.  

4. Determination of intracellular free calcium levels in neutrophils, and parameters which 

might influence it (such as rHuEpo therapy, anaemia, time in dialysis treatment, calcium-

phosphate metabolism, biocompatibility of dialysis membrane). 

5. Determination of homocystein concentrations, polymorfism of methylene-tetrahydrofolate 

reductase, serum cobalt, nickel, Vitamin B12 and folic acid concentrations, and 

relationships between measured parameters. 

  

3. Methods 

Cell separations: neutrophils were separated from heparinized blood of patients by density 

gradient centrifugation by method of Boyum. Monocytes were separated by method of 

Kumagai. 

LDL isolation: LDL was separated from fasting blood of healthy volunteers (20-30ys) by KBr 

density ultracentrifugation. Protein content of samples was determined by method of  Lowry. 

[125J]LDL preparation: was performed by method of Sheperd using 125J isotop. Free 125J was 

removed by gel filtration from LDL.  

Biding and intracellular degradation of [125J]LDL: measurements were performed using native 

[125J]LDL and [125J]- acLDL. Binding of LDL was determined at 4  flC, while intracellular 

degradation at 37 flC. Specific binding of labeled LDL was expressed as ng/106 cells.  

Endogen cholesterol synthesis: was performed by method of McNamara. Monocytes were 

incubated with native LDL in the presence of 2-[14C]Na acetate (Izinta, Budapest). Lipids 

were extracted and saponified. Incorpotated radioactivity of samples was determined.  

Cholesterol production was expressed as pmol[14C]Na acetate/hour/106 monocytes.  

Secretion of Apo E: Monocytes were incubated with 50 ug/ml acLDL. Supernatant was 

collected and concentrated. ApoE was measured by nephelometry. 



Formation of foam cells: Monocytes were treated with Oil Red O (BDH Chemicals) lipid-dye. 

Cholesterol deposits were counted by microscopy.  

Extraction of lipids and determination of fatty acids: Lipids were extracted from fasting 

plasma by method of Blight. Free fatty acids were separated by thin layer chromatography. 

Fatty acids were methylated and determined using gas-chromatography coupled to mass 

selective detector (GC-MSD - Hewlett Packard, 5970). 

Paraoxonase activity: was determined by using paraoxon (O,O-dietil-O-p-nitrofenilfoszfát; 

Sigma Chemical Co.) substrate by spectrophotometry (412 nm). Enzyme activity was 

calculated by the use of molar extinction coefficient. One unit enzyme will liberate 1 nmol 4-

nitrofenol/ min from substrate.  

Distribution of PON-1 phenotypes: was determined by double substrate method. Phenotypes 

were determined from measured paraoxonase, arylesterase, and salt stimulated enzyme 

activities. 

Determination of lipidhydroperoxids: was performed from the extracted lipids by using 

potassium iodide and spectrophotometry. 

 Determination of conjugated dien formation: Extracted lipids were redissolved in 

cyclohexane (Merck). Optical density of samples was measured at 234 nm.  

Determination of lipidperoxidation: Thiobarbituric acid reactive substances (TBARS) were 

measured by spectrofotometric method. 

Superoxide anion production: was determined by SOD sensitive reduction of Cytochrome C 

using method of Babior. 

Determination of intracellular free calcium: was performed by method of Tsien using Quin 

2/AM fluorescent dye. 

Determination of Vitamin E: was performed by HPLC using i-tokoferol as internal standard 

and fluorescent detection. 

Determination of homocystein: was performed by commercial kit of Bio-Rad. 

Determinations of Vitamin B12 and folic acid: were performed by commercial kits of Abbott 

using  Axsym equipment. 

Determination of MTHFR C677T polimorfism: was performed using PCR. 

Determination of cobalt and nickel: was performed by ICP-OES (Inductively Coupled Plasma 

Optical Emission Spectrometry). 

Satistical methods: 



SAS Windows 6.11 program was used for statistical analysis (mean, standard deviation). 

Statistical significance was determined by paired or unpaired T test. Correlation coefficients 

were calculated by correlation and regression analysis. Significance was p<0,05. 

 

4. Results and discussion 

 

4.1 Specific and scavenger LDL receptor functions in monocytes of HD patients: 

It was found that specific LDL receptor expression is lower while scavenger LDL receptor 

expression is higher in monocytes of HD patients than in controls. Binding rate (Vmax: 

107,8±13,6 vs. 209,7±53,5 nd/106 cells) and degradation of native LDL decreased, however 

its binding constant (Kd) was unchanged. At the same time binding rate (Vmax: 1312±598 vs. 

42,5±5,5 ng/106 cells), binding constant and degradation rate of modified LDL (acLDL) 

increased. There was no difference in cholesterol synthesis rate by resting monocytes of HD 

patients, but apoE secretion also decreased (2,8±0,4 vs. 9,4±1,2 ug/12h/106 cells, p<0,001). It 

was concomitant with increased number of cholesterol deposits (11,2±2,3 vs. 2,8±0,3 

deposit/cells, p<0,001). 

In conclusion, an increase in scavenger LDL receptor expression, a decrease in apoE secretion 

and increased foam cell formation were observed in monocytes of HD patients. Decreased 

apoE secretion shows that scavenger LDL receptor function is altered, which resulted in 

enhanced foam cell formation. All of these changes together with lipid abnormalities might 

play role in atherogenesis of dialysis patients. 

 

4.2. Fatty acid composition of serum lipids and oxidative stress in HD patients. 

It was found that progression of chronic renal failure affects fatty acid composition of plasma 

lipids. In predialysis patients no significant changes were demonstrated. In HD-treated 

patients amounts of polyunsaturated fatty acids decreased (in free fatty acids: 9.1 vs. 15.8 %; 

in total lipids:  26.6 vs.35.6%), while ratio of saturated to monounsaturated fatty acids was 

influenced by severity of hypelipoproteinaemia and cardiovascular complications. However, 

among polyunsaturated fatty acids the relative deficiency in the amount of essential linoleic 

fatty acid was common alteration (HD-nor: 17.1±2.8; HD-CAD:20.1±2.8; Control: 26.5±0.9 

%, p<0.01). 

Significant relationship between superoxide anion production of neutrophils and serum lipid 

parameters (O2
-/Chol: r=0.5, p<0.025; O2

-/TG: r=0.5, p<0.02), and polyunsaturated fatty acids 

(O2
-/PUFA: r=-0.66, p<0.001) were observed. These relationships suggest that deficiency in 



PUFA might be due partially to oxidative degradation. Another hand, relationships between 

O2
- production by neutrophils and lipid parameters, demonstrated here for HD patients, might 

suggest a common relationship which exsist not only in hyperlipidaemia but in other oxidative 

stress-related states. 

Another change in fatty acid composition of plasma lipids with increasing serum lipid levels 

is an increase in concentration of monounsaturated fatty acid (MUFA) of palmitoleic acid 

(4.38±2.5 vs. 1.77±0.7%, p<0.01). Similar increase in concentration of palmitoleic acid was 

observed in HD patients as well (4.33±2.5%). However in HD patients concentration of 

palmitoleic acid did not correlate with serum Chol (r=0.37 vs. r=0.88), TG (r=0.01 vs. r=0.51) 

concentrations, and O2
- production of neutrophils (r=0.063 vs. r=0.68) then that were 

demonstrated in hyperlipidaemic patients. On the basis of these results it might be supposed 

that the mechanism leading to increase in palmitoleic acid concentration in HD patients differ 

from that of hyperlipidaemic patients. 

Another important differences among HD patients and hyperlipidaemic patients were the 

more higher O2
-  production by neutrophils and the more higher TBARS levels in various 

lipids, suggesting that the enhanced oxidative stress in HD patients might be due to other 

factors (such as uremic toxins), too. 

 

4.3. Vitamin E concentrations and PON-1 activity in HD patients 

Alterations in both antioxidants were demonstrated in HD patients. Vitamin E normalized to 

either serum TG or Chol levels were significantly lower than in controls (Vit E/TG: 4.74±0.86 

vs. 5.72±0.94, p<0.001; Vit E/Chol: 14.0±5.98 vs. 35.3±8.0, p<0.0001) suggesting a 

deficiency in Vitamin E. 

HDL-associated PON-1 activity was also depressed in HD patients (101.36±30.2 vs. 

188.05±58.96 U/L, p<0.001), and it was not due to decreased HDL and/or apoA1 

concentrations, and fenotype distributions of PON-1 which did not differ from controls (AA: 

66.67 vs. 66.68%; AB:31.62 vs. 26.67%; BB: 1.71 vs. 6.67%). This decreased PON-1 activity 

might be due inhibition effects of uremic toxins or altered distribution of HDL subspecies. 

In conclusion, decreased PUFA concentration in plasma lipids of HD patients is concomitant 

with enhanced lipidperoxidation and deficient Vitamin E concentrations and decreased PON-

1 activity. Our results, at least partially, might explain advantageous effect of PUFA (fish oil) 

supplementation which balances PUFA deficiency, and show that supplementation of diet 

with Vitamin E must be necessary in HD patients. 

 



4.4. Intracellular free calcium levels in neutrophils of HD patients 

It was found that in those HD patients who did not receive rHuEpo therapy [Ca2+]i  levels in 

resting neutrophils is almost double of normal levels (224±323 vs. 105±15 nM, p<0.01). After 

the initiation of rHuEpo therapy 8-12 weeks necessary for normalization of [Ca2+]i  . Long-

term treatment of HD patients with rHuEpo (>1 y) resulted in normal levels of [Ca2+]i  in 

almost all patients. When anemia and disturbed calcium-phosphate metabolism of HD 

patients were taken into consideration we have found, that both parameters influence [Ca2+]i  

in resting neutrophils. In those patients who had hgb>100 g/L or htc>0.3 [Ca2+]i  levels in 

neutrophils were lower (98±15 nM) than that were in others (138±42 nM). When serum 

calcium was low (<2.1 mmol/L) [Ca2+]i  was elevated (132±48 vs.92±16 nM), and when 

serum phosphate was high (>1.45 mmol/L) [Ca2+]i  was also elevated (122±42 vs. 92±15 nM). 

Relationship between [Ca2+]i  of neutrophils and hyperparathyroidism was also demonstrated. 

Significant correlation was found between [Ca2+]i  and concentrations of serum parathormon 

concentration (r=0.473, p<0.001). Role of this parameter in influence of [Ca2+]i  in neutrophils 

was confirmed by the fact that after parathyreoidectomy not only parathormon levels but 

[Ca2+]i  in neutrophils was also normalized. [Ca2+]i  in neutrohils was altered by 

biocompatibility of dialysis membrane. After HD treatment [Ca2+]i  in neutrophils increased 

using either cuprophne (cup) or polysulfon-base (PS) membrane, however the increase was 

significant only the use of bioincompatible cup membrane. There was no correlation between 

the age of patients and [Ca2+]i  in neutrophils, however it correlated with time spent in HD 

treatment. 

In conclusion, elevated [Ca2+]i  in cells of HD patients suggest that they are in prestimulated 

state, which might be in connection with anemia, disturbances in calcium-phosphate 

metabolism, HD process etc. rHuEpo treatment has advantageous effect not only on anemia 

but on [Ca2+]i  in neutrophils as well. 

 

4.5. Hyperhomocysteinaemia in HD patients. 

It was demonstrated here, that long-term and low dose of folic acid treatment (3 mg/day) 

normalized Hcy levels in case of some but not all HD patients. It was also demonstrated that 

in spite of folic acid treatment, with increasing of Hcy concentrations both folic acid (12±6.2 

vs. 21.6±20.2 ug/L) and Vitamin B12 (405±352 vs. 1160±582 ng/ml) concentrations decreased 

in plasma of HD patients, and independently from polymorphism of MTHFR. Though in 

those HD patients who had elevated Hcy concentrations homozygous form of MTHFR is 

more frequent than in patient with normal Hcy concentrations (22 vs. 9,2%). 



Correlations between serum concentrations of Hcy, cobalt, nickel, Vitamin B12 and folic acid 

were found. In those patients who had elevated serum nickel concentrations (> 5 ug/L) had 

lower Hcy (17±7.5 vs. 22.2±14.5 umol/L, p<0.04) and higher Vitamin B12 concentration 

(623±242 vs. 480±302 ng/ml) than that were in others, and independently from polymorphism 

of MTHFR. 

 

5. New findings 

 

1. Alterations of both specific and scavenger LDL receptor expressions and functions 

have been demonstrated in the same experiments. 

2. Changes in fatty acid composition of plasma lipids depend on progression of CRF, on 

severity of hyperlipoproteinaemia, and on cardiovascular complications. Alterations in 

fatty acids might be in connection with enhanced lipidperoxidation (and vica versa) in 

HD patients. 

3. Intracellular free calcium concentrations in neutrophils of HD patients might be 

modified by calcium-phosphate metabolism, dialysis time etc. rHuEpo treatment is 

advantageous not only for treatment of aneemia, but in normalization of [Ca2+]i  , as 

well. 

4. HHC might be in connection with disturbed trace element concentrations. 

 

6. Consequences 

Those relationships which were found between studied parameters, such as fatty acid 

composition, Vitamin E concentrations, parameters influencing [Ca2+]i  in neutrophils, trace 

elements (cobalt and nickel), might have therapeutic usefulness. Normalization all of these 

parameters might help in decrease of risk factors of atherosclerosis and infections, and 

progression of renal disease. 



Publications related to the theses 

 
1. Hársfalvi J, Boda Z, Mikita J, Kárpáti I, Kakuk Gy, Rák K: Effect of recombinant human erythropoietin on 
plasma von Willebrand factor in chronic hemodialysis patients. Am J Hematol 1994; 47:144-145.  
           IF: 1,436 

 
2. Kakuk Gy, Kárpáti I, Mátyus J: Haemodializált betegek anaemiájának kezelése rekombináns human 
erythropoietinnel. Orv Hetilap 1990; 43:2365-2370. 
 
3. Kárpáti I, Paragh G, Kovács É, Balogh Z, Szabolcs M, Szabó J, Kakuk G, Fóris G: Disturbed LDL and 
scavenger receptor functions in monocytes from chronic haemodialysed patients. Nephrol Dial Transplant 1999; 
14:2664-2668.           IF: 1,752 
 
4. Kárpáti I: Hyperhomocysteinaemia, mint az atherosclerosis rizikótényezQje és jelentQsége krónikus  
veseelégtelenségben. In Nephrologia 2000. Szerk: Kakuk Gy, Kárpáti I. Debrecen Airp. Tr. Kft. Debrecen.  
2000:69-81. 
 
5. Kárpáti I, Seres I, Mátyus J, Ben T, Paragh G, Varga Zs, Kakuk G: Which parameters affect cytosolic free 
calcium in polymorphonuclear leukocytes of haemodialysis patients. Nephrol Dial Transplant 2001; 16:1409-
1415.            IF: 2,432 
 
6. Kárpáti I, Balla J, SzQke G, Bereczky Zs, Páll D, Ben T, Toma K, Katona E, Mohácsi A, Paragh Gy, Varga 
Zs, Kakuk Gy, Muszbek L: A hyperhomocysteinaemia gyakorisága, folsavpótlásban részesülQ hemodializált 
betegekben. Orv Hetilap 2002; 143:1635-1640. 
 
7. Paragh Gy, Asztalos L, Seres I, Balogh Z, LQcsey L, Kárpáti I, Mátyus J, Katona E, Harangi M, Kakuk Gy: 
Serum paraoxonase activity changes in uremic and kidney-transplanted patients. Nephron 1999; 83:126-131. 
           IF: 1,696   
 
8. Paragh Gy, Balogh Z, Mátyus J, Kárpáti I, Ujhelyi L, Kakuk Gy, Leövey A: Lipid abnormalities in ureamic 
patients on chronic haemodialysis. Acta Med Hung 1992/93; 49:207-217. 
 
9. Paragh Gy, Seres I, Balogh Z, Katona E, Fülöp P, Kárpáti I, Mátyus J, Kakuk Gy: Serum paraoxonáz-
aktivitás vizsgálata haemodialyzált, chronicus uraemiában szenvedQ betegekben. Hypertonia és Nephrologia. 
1999; 3(2):106-109. 
 
10. Paragh Gy, Seres I, Balogh Z, Varga Zs, Kárpáti I, Mátyus J, Ujhelyi L, Kakuk Gy: The serum paraoxonase 
activity in patients with chronic renal failure and hyperlipidemia. Nephron 1998; 80:166-170.   
           IF: 1,561 

 

11. Varga Zs, Kárpáti I, Mátyus J, Balla J, Paragh Gy, Seres I, Kakuk Gy: A plazmalipidek, zsírsavak 
potenciális szerepe a neutrofilek fokozott oxidációs robbanásában krónikus vesebetegek esetében. Magy Belorv 
Arch 1999; 52:249-253. 
 

12. Varga Zs, Kárpáti I, Paragh Gy, Buris L, Kakuk Gy: Relative abundance of some free fatty acids in plasma 
of uremic patients: relationship between fatty acids, lipid parameters, and diseases. Nephron 1997; 77:417-421. 
           IF:1,405 

 
 



Abstracts related to the theses 

 
1. Kárpáti I, Balla J, Ujhelyi L, Ben T, Mátyus J, Varga Zs, Muszbek L, Kakuk Gy: Hyperhomocysteinaemia 
(HHC) in folic acid (FA) supplemented haemodialysis (HD) patients and polymorphism of methylen-
tetrahydrofolatereductase (MTHFR) enzyme. XXXVIII. Congress of the European Dialysis and Transplant 
Association, European Renal Association, Vienna, Austria, 2001. june 24-27. (Nephrol Dial Transplant.2001; 
16: A 111).          IF: 2,432 

 
2. Kárpáti I, Seres I, Mátyus J, Paragh Gy, Varga Zs, Kakuk Gy: Which parameters affect intracellular free 
calcium in PMNL-s of hemodialysis patients? XXXV. Congress of the European Dialysis and Transplant 
Association European Renal Association, Rimini, Italy, 1998. june 6-9. (Nephrol Dial Transplant.Vol 1998; 13: 
A 154).            IF: 1,754 

 
3. Kárpáti I, Varga Zs, Paragh Gy, Buris L, Kakuk Gy: Relative abundance of some fatty acids in plasma of 
hemodialysed patients, connection between fatty acids and lipid parameters. XXXIII. Congress of the European 
Dialysis and Transplant Association. European Renal Association, Amsterdam, 1996. june.18-21. (Nephrol. 
Dial. Transplant 1996; 11:A159).        IF:1,693 

 
4. Paragh Gy, Asztalos L, Seres I, Balogh Z, LQcsey L, Kárpáti I, Mátyus J, Katona E, Harangi M, Kakuk Gy: 
Serum paraoxonase activity changes in uraemic and kidney-transplanted patients. 71. Congress of the European 
Atherosclerosis Society, Athén, 1999. május 26-29. (Atherosclerosis 1999; 144 (S1):117).   
            IF: 2,877 

 
5. Paragh Gy, Seres I, Balogh Z, Varga Zs, Kárpáti I, Mátyus J, Ujhelyi L, Kakuk Gy: The serum 
paraoxonase activity changes in patients with chronic renal failure and in patients with hyperlipidaemia. 11. 
International Symposium on Atherosclerosis, Paris, France 1997 october 8. (Atherosclerosis, 1997; 134 
(1,2):216).          IF: 2,889 

 
6. Seres I, Paragh Gy, Kárpáti I, Varga Zs, Kakuk Gy: Relationship between granulocyte functions and lipid 
peroxidation in chronic renal failure. 11. International Symposium on Atherosclerosis, Paris, France 1997. 
october 8. (Atherosclerosis, 1997; 134 (1,2):217).      IF: 2,889 

 
7. Varga Zs, Dombovári J, Mátyus J, Kárpáti I, Seres I, Papp L, Kakuk Gy: Trace elements and markers of 
oxidative stress in hemodialysed patients (HD). XXXVIII. Congress of the European Dialysis and Transplant 
Association, European Renal Association, Vienna, Austria, 2001. june 24-27. (Nephrol Dial Transplant.2001; 
16.: A 111).          IF: 2,432 

 
8. Varga Zs, Kárpáti I, Paragh Gy, Seres I, Ujhelyi L, Kakuk Gy: Relationship between relative abundance of 
fatty acids, lipidperoxidation and oxidative burst of neutrophils in patients with chronic renal failure. XXXIV. 
Congress of the European dialysis and Transplant Association European Renal Association, Geneva, 
Switzerland, 1997. sept 21-24. (Nephrol Dial. Transplant. 1997; 12: A 103.).   IF: 1,682 

 
9. Varga Zs, Mátyus J, Kárpáti I., Paragh Gy, Seres I, Kakuk Gy: Lipidperoxidation and antioxidant status in 
patients with chronic renal failure and high risk of atherosclerosis. 11. International Symposium on 
Atherosclerosis, Paris, France 1997. oct 8. (Atherosclerosis, 1997;134 (1,2):219).  IF: 2,889 

 
 

 



Other publications 

 
1. Kakuk Gy, Kárpáti I, Mátyus J, Boján M, Leövey A.: A cefoperazone (Cefobid) alkalmazása 
veseelégtelenségben szenvedQ betegek bakteriális infekcióinak a kezelésében. Magy Belorv Arch. 1987; 40:5-
12. 
 
2. Kakuk Gy, Kurta Gy, Kárpáti I, Mátyus J: Tensiomin (Captopril) alkalmazása hemodialízis programban 
kezelt hypertoniás betegekben. Gyógyszereink. 1988; 38: 268-272. 
 
3. Kakuk Gy, Kurta Gy, Kárpáti I, Mátyus J: Estulic (guanfacine) alkalmazása idült veseelégtelenségben 
szenvedQ konzervative és hemodialízissel kezelt hypertoniás betegekben. Sand. Rev. 1989; 89:15-21. 
 
4. Kakuk Gy, Kurta Gy, Mátyus J, Kárpáti I: Nitrendipin (Baypress 20) alkalmazása idült veseelégtelenségben 
szenvedQ konzervatívan és hemodialízissel kezelt hypertoniás betegekben. Gyógyszereink 1990; 40:106-112. 
 
5. Kakuk Gy, Kurta Gy, Mátyus J, Kárpáti I: Baypress 20 (nitrendipin) alkalmazása idült veseelégtelenségben 
szenvedQ konzervativan és hemodialízissel kezelt hypertoniás betegekben. Med. Univ. ter. mell. 1990;XXIII/4: 
5-8. 
 
6. Kakuk Gy, Kurta Gy, Kárpáti I, Mátyus J: Use of tensiomin (captopril) in the antihypertensive treatment of 
haemodialysis patients. Ther Hung. 1990; 38(2):71-76. 
 
7. Kakuk Gy, Kárpáti I, Mátyus J, Ujhelyi L: Behandlung der renalen Anaemia mit humanem rekombinantem 
Erythropoietin. Symposium on Nephrology Debrecen 1989. Ed. Cilag Ag. 1990:7-12. 
 
8. Kakuk Gy, Balla J, Kárpáti I, Mátyus J, Ujhelyi L, Varga Zs, Ben T, Seres I: A karbamilált hemoglobin 
vizsgálata a krónikus veseelégtelenség predialízis és dialízis stádiumában. Hypertonia és Nephrologia 1999; 
3:41-44. 
 
9. Kárpáti I, Kakuk Gy, Mátyus J, Kurta Gy, Gomba Sz.: A rhabdomyolysis és az akut veseelégtelenség. Az 
Orvostud. Akt. Probl. 1989; 62:127-146. 
 
10. Kárpáti I, Kurta Gy, Mátyus J, Ujhelyi L, Kakuk Gy: A heveny veseelégtelenség megelQzése alkohol - és 
gyógyszerintoxicatio indukálta rhabdomyolysisben. Orv Hetil. 1990; 131:1147-1150. 
 
11. Kárpáti I, Kakuk Gy, Mátyus J, Fóris G, Seres I, Kurta Gy: Beneficial effects of erythropoietin on the 
impaired neutrophil functions of hemodialysed patients. Symposium on Nephrology Debrecen 1989. Ed. Cilag 
Ag. 1990:13-18. 
 
12. Kárpáti I, Lenkey Á, Mátyus J, Ujhelyi L, Balla J, Varga Zs, Paragh Gy, Kakuk Gy: A béta-2-microglobulin 
hemodialízissel történQ eliminációja és a dializáló membrán biokompatibilitása. Magy Belorv Arch. 1999; 
52:231-235. 
 
13. Kovács T, Páll D, Abafalvi Zs, Karányi Zs, Wórum F,  Mátyus J, Kárpáti I, Balla J, Ujhelyi L, Kakuk Gy: 
Akut toxikológiai eseteink klinikánk tízéves beteganyagában. Orv Hetil 2002; 143:71-76. 
 
14. Kurta Gy, Kakuk Gy, Kárpáti I: Tensiomin (kaptopril) - kezeléssel szerzett tapasztalatok esszenciális 
hypertoniában. Gyógyszereink. 1989; 39:19-22. 
 
15. Kurta Gy, Kakuk Gy, Juhász I, Kárpáti I: Baypress 20 ( nitrendipin ) - kezeléssel szerzett tapasztalatok 
esszenciális hypertoniában. Gyógyszereink. 1990; 40:2-10. 
 
16. Kurta Gy, Kakuk Gy, Juhász A, Kárpáti I: Baypress-20 (nitrendipin) kezeléssel szerzett tapasztalatok 
esszenciális hypertoniában. Med.Univ. ter. mell. 1990; XXIII/4: 11-12 
 
17. Mátyus J, Kárpáti I, Ujhelyi L, Kakuk Gy: Hemosiderosis - harmful complication of longterm dialysed 
patients receiving multiple transfusions. Symposium on Nephrology Debrecen 1989. Ed. Cilag Ag. 1990:19-21. 
18. Mátyus J, Kárpáti I, Ádány R, Kakuk Gy: Cefalosporin antibiotikumok okozta vérzések uraemiás 
betegekben. Orv Hetil. 1987; 128:2141-2143. 
 



19. Mátyus J, Darida S, LQcsey L, Kárpáti I, Kakuk Gy, Leövey A: Többszörös vesecysták kialakulása és 
klinikai jelentQsége végstádiumú veseelégtelenségben. Orv Hetil. 1988; 129:63-66. 
 
20. Mátyus J, Kakuk Gy, Kárpáti I, Ujhelyi L: Renalis anaemia kezelése rekombinans human erythropoietinnel. 
Gyógyszereink.1993; 43:139-143. 
         
21. Mátyus J, Ujhelyi L, Kárpáti I, Tóth Z, Kakuk Gy: Usefulness and risk of erythropoietin therapy in 
pregnancies of patients with chronic renal insufficiency. Nephrol Dial Transplant. 1996; 11:1670-1671.  
           IF: 1,693   
 
22. Mátyus J, Kovács J, Ujhelyi L, Kárpáti I, Dalmi L, Kakuk Gy: Interferon kezelés hepatitis C vírus 
fertQzéshez társult cryoglobulinaemiás membranoproliferatív glomerulonephritisben. Orv Hetil. 1996; 137:2527-
2530. 
 
23. Mátyus J, Ujhelyi L, Kárpáti I, Kakuk Gy: Increase in the incidence of analgesic nephropathy in Hungary. 
Nephrol Dial Transplant. 1997; 12: 1774-1775.       IF: 1,682  
 
24. Mátyus J, Kakuk Gy, Tóth Z, Ujhelyi L, Kárpáti I, Aranyosi J, Bacskó Gy, Szentkúti A: Erythropoietin 
alkalmazása terhességben: irodalmi áttekintés két eset kapcsán. Orv. Hetil. 1997; 138:1787-1790. 
 
25. Mátyus J, Kárpáti I, Ujhelyi L, Balla J, Ben T, Karányi Zs, Kakuk Gy: A hemodialízis-program fejlQdése és 
eredményei Debrecenben 1971-1996 között. Magy Belorv Arch. 1999; 52:237-242. 
 
26. Mátyus J, Király T, Kárpáti I, Ujhelyi L, Balla J, Paragh Gy, Kakuk Gy: Fibrát okozta súlyos 
rhabdomyolysis idült veseelégtelen betegekben. Magy Belorv Arch. 2001; 54:31-34. 
 
27. Paragh Gy, Balogh Z, Boda J, Kovács P, Kárpáti I, Szabó J, Leövey A: Treatment possibility of 
hypercholesterolaemia associated with hypertriglyceridaemia. Acta Biol Hung. 1997; 48:359-367.  
           IF: 0,239 
 

28. Paragh Gy, Seres I, Balogh Z, LQcsey L, Asztalos L, Harangi M, Kárpáti I, Mátyus J, Kakuk Gy: A  szérum 
paraoxonáz  aktivitás változása vesetranszplantáció után. 
Hypertonia és Nephrologia 2000; 4(1):31-36. 
 
29. Paragh Gy, Szabó J, Kovács É, Keresztes T, Kárpáti I, Balogh Z, Páll D, Fóris G: Altered signal pathway in 
angiotensin II-stimulated neutrophils of patients with hypercholesterolaemia. Cell Sign 2002; 14:787-792. 
           IF: 3,398 

 

30. Szabó Z, Kakuk Gy, Fülöp T, Mátyus J, Balla J, Kárpáti I, Juhász A, Kun Cs, Karányi Zs, LQrincz I: Effects 
of haemodialysis on maximum P wave duration and P wave dispersion. Nephrol Dial Transplant. 2002; 17:1634-
1638.            IF: 2,432 
 
31. Varga Zs, Paragh Gy, Kárpáti I, Seres I, Buris L, Kakuk Gy: Granulocyta funkciók és a lipidperoxidáció 
alakulása kezelésben nem részesült hyperlipoproteinaemias betegekben. Orv Hetil. 1997; 138. (Suppl.) II:2301-
2304. 
 
 



Book chapters 
        

1. Kárpáti I: A rhabdomyolysis klinikuma és kezelése. Nephrologiai ismeretek 1998, Szerk.: Kakuk Gy, Kárpáti 
I. Ed. Nyomdaipari Szolgáltató KKT, Debrecen 1998:197-207. 
 
2. Kárpáti I: Biocompatibilitás és dialysis. Nephrologiai ismeretek 1998, Szerk.: Kakuk Gy, Kárpáti I. Ed. 
Nyomdaipari Szolgáltató KKT, Debrecen 1998:267-276. 
 
3. Kárpáti I: Metilalkohol-mérgezés. Nephrologia 1999. Szerk.: Kakuk Gy, Kárpáti I. Ed. Debrecen Airport 
Travel Kft.1999:215-221. 
 
4. Kárpáti I: Autosomalis domináns polycystás vesebetegség. Nephrologia 1999, Szerk.: Kakuk Gy, Kárpáti I. 
Ed. Debrecen Airport Travel Kft. 1999:263-272. 
          
5. Kárpáti I: A cholesterinkristály-embolizáció klinikai spektruma. Nephrologia 2000. Szerk: Kakuk Gy, 
Kárpáti I. Ed. Debrecen Airport Travel Kft. 2000:329-342. 
 
6. Kárpáti I: Cholesterinkristály-embolizáció percután transluminalis angioplastica után. Nephrologia 2000. 
Szerk.: Kakuk Gy, Kárpáti I. Ed. Debrecen Airport Travel Kft. 2000:349-355. 
 

7. Kakuk Gy, Kárpáti I: Belgyógyászati vesebajok. In: Klinikai alapismeretek fogorvos- és 
gyógyszerészhallgatóknak Szerk: Boda Z, Bakó Gy. Medicina Könyvkiadó Rt. Budapest, 2001; 245-269 
 
8. Kárpáti I: A veseerek occlusív betegségei. In: Klinikai nephrologia. Szerk: Kakuk Gy. Medicina Könyvkiadó 
Rt. (VII. fejezet 1-19 o., megjelenése folyamatban). 
 
9. Kárpáti I: Akut veseelégtelenség. In: Klinikai nephrologia. Szerk: Kakuk Gy. Medicina Könyvkiadó Rt. (XII. 
fejezet 1-47 o., megjelenése folyamatban). 
 
 
Protocols 
 

1. Glomerulonephritisek vizsgálata és kezelése. Módszertani ajánlás. Szerk: Mátyus János Hypertonia és 
Nephrologia 2000; 4(4):171-186. 
 
2. A dialíziskezelés útmutatója (MNT-ADU’98). Magyar Nephrologiai Társaság – Szakmai irányelvek. 
Hypertonia és Nephrologia 1998; S2 (4): 113-220. 
 
 
Edited books 
 

1. Nephrologiai ismeretek 1998, Szerk.: Kakuk Gy., Kárpáti I. Ed. Nyomdaipari Szolgáltató KKT, Debrecen 
1998: 267-276. 
 

2. Nephrologia 1999. Szerk.: Kakuk Gy., Kárpáti I. Ed. Debrecen Airport Travel Kft.1999: 215-221. 
 
3. 2000. Szerk.: Kakuk Gy., Kárpáti I. Ed. Debrecen Airport Travel Kft. 2000: 69-81. (ISSN: 1586-152X) 

 
 

 


