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ABSTRACT KEYWORDS
Objective: The aim of the study was determine whether there were an Hemodialysis;
important differencesinlevelsof Ca(calcium), Mg (magnesium), P (phos- Lipi dS_
phorus), cholesterol, HDL-cholesterol, triglyceride, and plasma PTH Parathyroid.

(parathyroid hormone) between hemodialysis and healthy groups,
besides whether there were any correlations between elements, lipid
profilesand PTH in all groups. M aterial and methods: The study in-
cluded 47 hemodialysis patients who were dialyzed with arange of 2-16
years. Thisgroup called asa“Hemodialyis group”. Blood samples were
taken before (pre-hemodialysis) and after (post-hemodialysis) hemodi-
alysis session. “Control group” included 23 healthy volunteers.
Results: PTH (p = 0.01), Mg (p = 0.001) levels were lower and HDL -
cholesterol (p =0.001) levelswere higher in group of control than pre-
hemodialysis. Levelsof PTH (p = 0.05) were higher in post-hemodialysis
than the control group. Mg (p = 0.001) and P (p = 0.01) levels were
significantly higher and cholesteral, triglyceride (p = 0.05), HDL-choles-
terol (p = 0.001) levels were lower in pre-hemodialysis patients than
post-hemodialysis patients. In patients pre- and post-hemodialysis, a
positive correl ation between P and Cholesterol (respectively r =0.553, r
=0.679, p=0.001) were determined. In pre-hemodialysis patients, corre-
lation between Caand triglyceride were negative (r = -0.392, p=0, 05). In
control group, correlation between PTH and Mg were (r = 0.509, p=0.05)
statistically significant. Conclusions: Our findings indicated that the
levels of Mg, P, cholesterol, HDL-cholesterol and triglyceride altered
during dialysissession. PTH levels showed significant differences when
we compared the groups of control and pre-, post-hemodialysis. More-
over, the correlation between P and cholesterol levels in hemodialysis
groups demonstrated that there were association between P and cho-
lesterol. Further extensive studies are necessary to clarify the effect of P
levelson lipid parameters. © 2010 Trade Sciencelnc. - INDIA
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INTRODUCTION

Although most research on uremictoxicity hasfo-
cused onretention or removal of organic solutes, subtle
changesin concentration of inorganic compoundsare
a soimportant becausethese compoundsmay havesig-
nificant clinical consequences¥. Especidly theleve sof
electrolytes such asNa'!, K*1, Ca?, Mg, Cl !, H*
must bekept in arather narrow physiological range,
otherwiselife-threatening events may occur(?. Onthe
basisof theresults, the @bnormal metabolism of trace
metals contributesto apart of the uremic symptoms,
which isunresolved by maintenance hemodiadysi 3.

Uremic patients, who are undergoing hemodialy-
sis, present with lipid abnormalities, i.e.,
hypertriglyceridemiaand increased levelsof lipopro-
tein(a) and VLDL™. Despiterelatively low plasmato-
tal cholesterol levels, asubstantial number of patients
havelow HDL-cholesteral, low Apo-A, and highApo-
Blevedd.

It hasbeen concluded that magnesium might affect
lipid metabolismin hemodiadysi s patientsand dso the
increase of serum magnesium levelsin hemodialysis
patientsmight worsen dydipidemid®. Theresearcherd”
determined that rel ative hypoparathyroidism (= 200 pg/
ml) wasprevaentinhemodidysspatients, withunknown
pathogenesis and prognosis. Besides, hyperparathy-
roidismisrelated to disturbances of lipid metabolism®,
In thisrespect, patientswith end stage renal disease
display avariety of endocrinedisturbances?.

Serum magnesium levelsplay animportant rolein
regulating the secretion of PTH. Infact, itisconsdered
that Mg may be ableto modulate PTH secretionina
way similar to Ca. Sincerenal excretionisthe major
routeof eimination of Mgfromthebody, apositiveMg
ba ancewould be expected in patientswith rend insuf-
ficiency. The Mg balance may be normal or even de-
creased in uremic patients. Thisispossibly dueto de-
creased dietary intake combined with impaired intesti-
nal absorption. Thus, in patientswith chronicrend fail-
ure(CRF), dthough reduced nutritiona inteke, impaired
absorption fromtheintesting, vomiting, diarrhesa, theuse
of diuretics, and acidosismay result in anegative bal -
ance of Mg, reduced renal excretion may cause accu-
mulation of Mg, resultinginincreased Mg concentra-
tioninserumin CRF patientg™?.
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The aim of the present study was to determine
whether thereweredtatisticdly differencesbetween he-
modiaysspatientsand control (hedthy) groupsaccord-
ingtolevel of serum cacium, phosphorus, magnesium,
lipid profilesand plasmaparathyroid hormones and
besideswhether there were any changesin these pa
rameters between the groups of pre- and post-hemo-
didyss Moreove, it hasbeen amedtofind out whether
therewereany corre ation coefficientsof traceeements
withlipid profiles, PTH in these groups.

MATERIALSAND METHOD

Study was materialized with the 2001/130 num-
bered permission, approval and financial support of
the Committee of Selcuk University of Scientific Re-
search Projects Coordination Department. Present
study involved 47 hemodiaysispatients (34 female,
13 male), who weretreated in Polyclinic of Hemodi-
alysisin Department of Nephrology of Medical Fac-
ulty of Selcuk University. The mean ages of the pa-
tients were 50,26+16,36 yr. All patients were dia-
lyzed threetimesaweek and each sessonwasat |east
4 hour. They werediayzed with polysulfonediayzing
membrane. Theduration of dialysisrangewere 2-16
yr. Those patientswho had Hepatitis B, acute medical
events, wereusing Al-containing drugs, wereexcluded
in this study. This group called as “Hemodialysis
Group”.

“Control Group” was composed of 23 healthy vol-
unteers (7 female, 16 mae) with the mean age
39,52+11,54 yr. Those people had no any medical prob-
lem, werenot using d cohol and werenot smokers.

The blood sampleswere taken from the hemodi-
aysispatientsintheir regular monthly check-up testing.
No extrablood samplesweretaken from the patients
for thosebiochemicd parametersthat were mentioned
for thisstudy. Sampleswere collected immediately be-
fore (pre-hemodidyss) and after thedidysis (post-he-
modiaysis) sessions. In other words, each patient had
two samples, which weretaken beforeand after dialy-
sissession. Sothat, blood sampleswerenot randomly
collected.

Samplesof control group weretaken after 10 hour
fasting. Control group was selected from the people
who weredoing their routine check-up. For thosebio-
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chemicd parametersandyzing, the sampleswereused
from remainsof their check-up blood samples, extra
blood sampleswere not taken.

Blood samplesweredivided into two tubes (atube
with an anticoagulant (EDTA) and without an antico-
agulant). The EDTA anticoagul ant sampleswere cen-
trifuged at 2000 rpm for 10 min at +4°C. Plasma PTH
levelswere analyzed immediately after taking blood
samples. PTH was determined in Immulite 1000
OLYMPUS auto analyzer (BIODPC, Diagnostic
Products Corporation 5700 West 96th Street Los
Angeles, CA 90045-5597, USA) by using Immulite
test kit (catalog no: LKPH1). Serum cholesterol, trig-
lycerideand HDL-cholesterol concentrationswerere-
gpectively determined by using Immulitetest kits (cata
log no: OSR6116, OSR6133, OSR6187) in Immulite
2000 OLY MPUS auto analyzer (BIODPC, Diagnos-
tic Products Corporation 5700 West 96th Street Los
Angeles, CA 90045-5597, USA). Serum samples
were stored into polyethylenetubesat -85°C to ana-
lyzethelevelsof ements(Ca, Mg, P). Elementslev-
elswere determined by inductively coupled plasma
emission spectrometry (ICP-AES, VaianAugrdiaPty
Ltd, Australia). The period of study, which wasused
for collecting blood samplesfrom patientsand healthy
subjects, was 3 months. Some biochemical param-
eters(cholesterol, HDL -cholesteral, triglyceride, PTH)
wereanalyzed immediately after taking each sample.
Besides, elementslevelswereanalyzed totally at the
end of 3 months. Elementsanalyzing carried outin
oneday.

Satistical analysis

Datawere expressed as mean+SE and analyzed
with SPSSpacket program. Student’s t-test and Mann-
Whitney U test were used to compare the groups.
Pearson Correl ation coefficientswere gpplied toeva u-
ate therel ationship between levels of trace elements
and the other parameters. p value = 0.05, = 0.01, =
0.001 was considered to be significant.

RESULTS

Dataconcerningto hemodiaysisgroup of pre- and
post- levels and control group have been shown in
TABLEL
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TABLE 1: Thelevelsof parametersin control and patients
beforedialyssand after dialysisgroup (X+SE)

GROUPS PVALUES

Post-
hemodialysis p P

Parameters Pre-

Control ) . P
hemodialysis C Avs

(A) o ©  (avsB) (C) (BvsC)
Mg(mgl)  2205:041 3L81:0.70 2239:0.71 00004** 0075 0.000%*
Ca(mgl)  99.87:163 10112:271 0B48:3.57 046 025 0961
P(mgl)  6236:244 65176194 5585:301 0121 0112 0006
E)T;ml) 45.66£6.07 19552:34.03 187.30:5836 0002* 0027 0219
(Cr:]‘gl'gﬁe’o' 1957851129 180144851 211101131 0227 0426 0.028*
m%ﬁmde 17057:0.15 147.12:13.86 211.31:2375 0276 0531 0027
HDL-
cholesterol  42.26:1.95 33485163 4321:2.16 0000°** 0846 0000%**
(mg/di)
*p=005 ** p = 001 % p = 0,001

In CRF patients before hemodiaysisthelevel s of
HDL -cholesterol (p=0.001) werelower and PTH (p
=0.01), Mg (p=0.001) levelswerehigher thanlevels
of controls. Therewere no significant differencesbe-
tweenthecontrol and pre-hemodiaysisgroupinevau-
ation of Ca, P, cholesteral, triglyceridelevels.

Whereas PTH levels (p=0.05) werehigher in
post-hemodialysis patients than those in control
group, we did not determine significant differences
inlevelsof Ca, Mg, P, cholesterol, HDL-cholesteral,
triglyceride between groups of control and post- he-
modidysis.

In patients, beforehemodialysissessonthelevels
of Mg (p=0.001) and P (p =0.01) weresignificantly
higher and thelevelsof cholesterol, triglyceride (p=
0.05), HDL-cholesterol (p=0.001) werelower than
in patients after dialysis session. Inthose groups, the
levelsof Caand PTH did not show any significant dif-
ferences.

Inhemodialysis patientsbefore and after hemodi-
alysissesson, apositive correation between Pand cho-
lesterol (respectively r=0.553,r =0.679, p=0.001)
weredetermined. In control group, correl ation between
PTH and Mg were (r = 0.509, p = 0.05) statistically
sgnificant. Besdes, in patientsbeforedidysi sgroup cor-
rel ation between Caand triglyceridewere(r =-0,392,
p = 0.05) found (datawere not shownin TABLE 1).

DISSCUSSION

It iswell known that the concentrations of trace
elementsinbiologicd tissuesandfluidsareimportantin
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heal th of the human beings. Therefore, deficiency or
excessive of trace dementsthat effecting severa dis-
eases’ diagnosis and prognosis are also analyzing in
hemodiaysspatients.

It isstated that patientswith chronic rena failure
requiring treetment by hemodialysisarealsorisk of de-
veloping trace element imbalances. Tracedement dis-
turbances (which cause by medication, theuremic state,
thedialysis processand the quality of water used for
diayss) may contributeto clinica abnormditiesindia
lyzed uremic patientg?.

Inaddition to, abnormalitiesinlipid and/or protein
content of lipoprotein have been described in patients
with chronicrenal failuré™. Fromthe aspect of evalu-
ation of therelation between traceelementsand lipids,
it has been concluded that theincrease of serum Mg
levels in hemodialysis patients might worsen
dydlipidemid®. Moreover, it hasbeenindicated that hy-
perparathyroidism may berelated to disturbances of
lipid metabolism®.

According to our dataof Mglevelsare consistent
with dataof Krachler et al'?, Sakurai et a3, Miuraet
al™ and Teraki et al™. Wedetermined high Plevels
in HD patientsbefore dialysisgroup. Thesefindings
aresimilar with those of Miuraet ali*¥ and Teraki et
al™ and Sakurai et al*?. In another research, Senft
et a® concluded that during dialysis, asignificant
declineof sserum Mglevesoccurred (beow 0.8 mmoal/l).
Whenwecomparethelevelsof post-hemodialysisand
pre-hemodiays's, we can a so suggest significant de-
creasesin serum Mglevelsduring hemodiaysis(p=
0.001).

Inastudy on 32 HD patientsreceiving magnesium
citrateordly a adosage of 610 mg every other day for
2monthsand 12 control group, inwhich patientsre-
ceiving only cal cium acetate therapy asa phosphate
binder, Turgut et a*¢ did not find any changesin the
mean serum calcium and phosphorus. Also, serum par-
athyroid hormoneleve significantly decreased inthe
Mg group at the end of 2 months. Bilatera carotidin-
timamediathicknesswas s gnificantly improvedin pa-
tientstreated with magnesium citrate. Theauthorscon-
cluded that the magnesium may play animportant pro-
tectiverolein the progression of atherosclerosisindi-
adysspdients.

Robleset al'® suggested that magnesium might
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affect lipid metabolismin hemodiaysispatients. They
determined that Mg levelswereincreasing accord-
ing to increases of cholesterol levels. The patients
(who have <200 mg/dl plasmacholesterol levels) had
lower Mg levelsthan the patients who had >251 mg/
dl plasmacholesterol levels. Besides, it hasbeen dem-
onstrated asignificant linear rel ationship between total
cholesterol and Mg (r = 0.55, p<0.001). But they
did not determine any statistical differencesbetween
the groupsin levels of P and PTH. Robles et al®
concluded that further clinical studieswererequired
to determinethe optimum levelsof sescumMgin pa-
tients undergoing maintenance hemodialysis. In our
findings, wedid not determine asignificant correla-
tion between Mg and lipid parameters but we found
significant differences between the groupsof patients
before hemodialysis and after hemodialysis accord-
ingtolevelsof Mg, P, triglyceride, HDL-Chol esterol
and a so asignificant correl ation between P and cho-
lesterol levels.

Guh et a.[ have stated that time-dependent PTH
levels are associated with age, duration of dialysis
and levels of ionized cal cium, phosphate, albumin,
and magnesium. Although in our study we did not
investigate the effect of time-dependent PTH levels
on magnesium levels, we determined an important
relation between PTH and Mg levels(r=0.509, p=
0.05). Seen from this aspect, our conclusionissimi-
lar with Guh et al .7,

It is suggested that buffer and Caarelost in the
ultrafiltrate and as aconsequence, the acid-base bal -
anceand the Cal/P bal ance becomedifficult™. Our find-
ingsconcerningto Calevelsindl groups, areinconsis-
tent with theresult of Sakurai et a2, Teraki et a.[*4
andKrachler et al.[@. Differencesin number of thepa-
tients, duration of dialysisrange and therange of age
may causeto obtain the datadifferent. In the present
study, Caleve sdid not show any sgnificant differences
between thegroups. Therefore, our resultsaresimilar
with dataof Robleset a ..

When we compared the control group with post-
hemodialysis, wedetermined significant differences
inonly PTH levels. All the other datadid not change.
We can mention that after dialysissession PTH lev-
el sdecrease according to pre-hemodialysis but these
levelsdid not reach to control group’s levels. More-
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over, after thedialysis session all the other param-
eters were approximately the same level with the
control group.

On the basis of above results, present study is
important in determining therel ationsthrough lipids,
PTH and elementslevelsinrole of acceptabletreat-
ment of hemodialysis. Our findings, which show the
differencesingroupsaccordingtolevelsof PTH, Mg
and P and correlation between P and cholesterol lev-
els, suggest that it isimportant to anal yze those bio-
chemical parameters. We think that, to clarify the
effectsof Plevelson lipid parameters, studiesthat
will be performed on different methodol ogy (with the
material of e.g. hemodialysispatientswith highlipid
level swho are using lipid-lowering drugs, collecting
samplesindifferent timesof dialysissessions, etc.)
arerequired.
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