Advances in Life Science and Technology www.iiste.org
ISSN 2224-7181 (Paper) ISSN 2225-062X (Online) JLLET |
Vol. 17, 2014 NSTE

Compared levels of specific divalent trace elementsin
hyperlipidemia and hepatitis sera patients

Namama S. HamadDler. M. Salfl, Avan A. Ahmed.

1. Chemistry Department, School of Science, Facultgaénce and Educational Science, Sulaimaniyah
University, Kurdistan Region, Iraq
2. Ministry of Health. Central Lab. Sulaimani.
Corresponding Author  E-mail: dlerchem@yahoo.com

Abstract

Patients with hepatitis infection can also havednlpidemia. Sera of both hepatitis (40) and hyipatemia (40)
were collected from the central lab of Sulaimani@ahdistan region/ Iraq. Age, sex, duration of itfen,
medication used and lipid profile using computatiz#iatabase program, as characteristics informadion
patients were done. The levels of Cr, Cu, Zn, Mmand Se were determined in sera of both patients a
compared with healthy controlled (n=30), using Ictikely Coupled Plasma-Optical Emission Spectroynetr
(ICP-OES). Hepatitis samples yielded concentraitioppb of (7.34+0.01) Cr, (171.7+2.51) Cu, (13843.4n,
(1.3094£0.99) Mn, (184.7+6.12) V and (218.9+3.14) @spectively, while hyperlipidemia samples yielded
concentration (ppb) of (5.22+0.45) Cr, (197.01+2.84, (160.3+4.01) Zn, (0.068+1.91) Mn, (247.018).&
and (185.5+3.11) Se respectively. Controlled sampdflects the following concentrations (ppm), 3g1+1.34)
Cr, (131.2+4.34) Cu, (216.6£0.83) Zn, (0.024+1.%6), (235.3+0.18) V and (223.2+3.15) Se respedfiVdle
aim of the study focused on evaluating metal idmgspwlogical role in the body, and as liver wagassible for
synthesizing lipid , thus lipid profiles where segted to be investigated along the study.
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1. Introduction

Hepatitis and hyperlipidemia become a major humeadth problem worldwide (Sankaraya,SeSal.2004). It

is not clear what the prevalence of hyperlipidemsiand how often hyperlipidemia is treated in pasewith
hepatitis. In addition, in those patients receivaiplesterol-lowering medication, it is not cleanether it is
associated with worsening of liver synthetic fuaotor not. In 1978, a comprehensive compilatiotitefature
values (lyengar G\Wet al 1978). It served as a guideline for approximateceatrations of many elements in
numerous tissues (Woittiez JRW 1983). exclusivelestigated the problem of establishing refereradees for
28 elements in human serum. Trace elements sucr,a8u, Zn, Mn, V and Se are essential nutrients fo
humans and are required in very small amounts fomynphysiological functions, including immune, amtdant
function, growth and reproduction (Cunnane,S,C.88)91t has been determined that humans need néarly
trace elements, including very low concentratiomefvy metals, such as Cu, Se, V, Cr, Mo, Mn and\Cxst
metals are toxics at high concentrations, whileofirovokes deleterious effects at low concentnatidRizk,SL
1984). For evample, Vanadium (VI) revealed a biaabinterest due to its biotoxicity (RojaseEal 1996). The
significance of the biochemical and nutritionalemlof trace elements is widely recognized, sinctalseare
found as constituent components of many metallggmstand metalloenzymes. Some trace elements such a
Copper act as cofactors against hepatic fibrosthionic liver diseases. Trace elements also afffecty aspects
of lipids metabolism through enzymes action andeheodulator effects on the synthesis and metabalitm
lipids (Suzuki K.et al 1996). Zinc for example, functions as an antioridand stabilizes membranes; Selenium
is an essential micronutrient for human health (Ko Williams D.A. 1981, Shankar AH, & Prasad A$998,
Rayman M.P 2000). The human body contain approxinatn milligrams of Mg most of which is found time
liver, bone and kidneys, it is a cofactor for a fwem of important enzymes, including arginase, pgtev
carboxilase and several phosphatase, peptidasegyausyl transferase, Low levels of Mg has beesveisited
with Atherosclerosis (Blaurock-Busch E 1997). Wadacted a study to assess the relationship andysiaof
some trace elements between hyperlipidemia anditispa

2. Material and M ethods

The randomly selected study group comprised 4@ptiwith hepatitis that included 25 males andetbdles
(aged 30+15.2), ranging between 25 and 60 yeansy lpatients with hyperlipidemia were also includ@3
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male and 17 females (aged 35+12y@gmrs. The control group comprised 30 healthy obrgroups, which
included 19 male and 11 females aged between 2G2uyéars. Sera of patients and control were isdl&bm
blood at the central lab (Sulaimaniyah- Kurdistagion/ Iraq). All sera were collected in the mornniafter
fasting 8 hours. Patients with hepatitis were disgal based on clinical, biochemical and histoldgiSarum
with hyperlipidemia also diagnosed based on ine@a®ncentration of cholesterol, triglyceride, Haxid LDL.
Standard solution of the metals (1000 pg/ml of@r, Mn, Zn, V and Se were prepared. Other chemisale
purchased from Fluka. Standard solutions were peep#&reshly from the stocks, with diluted nitricidc
(3 %v/v). In order to achieved ICP-OES responsé® éxperiments were performed using different
concentration levels.

2.1 Sample Digesion:

1ml of serum was transferred to a Teflon beaker Hdwdl of concentrated nitric acid and 2.5ml concaidgn
perchloric acid were added. The sample was theaghtovery slowly to boiling on a hot plate and leghto
dryness. If sample blackening occurred during teifg stage,nitric acid was added drop wise, then the
sample was cooledlissolved again in distilled water and concentraté€tl (10:1) and brought to a volume of
25ml in a volumetric flask. The solution was analyagainst calibration cur¢blakyama,A.Het al 2002).

2.2 ICP-OES:

An inductively coupled plasma-Optical Emission Spmmeter has been extensively used in the anabfsis
major, minor and trace elements in biological matdrecause of its high sensitivity, accuracy, lmatrix effect
and simpler operation. The presence of various etsnin the sample was identified by determining th
wavelength of the emitted radiation (Cu: 327.3936&t, 196.026nm, Zn: 213.857nm, Cr: 267.716, Mn.&HJ,
V: 290.880) and the concentration was calculateihtgnsity of the radiation, which might be suféioily low
for certain applications with a simple matrix. Sdengnd standard were analyzed in triplicate (R.&w@ju,et al
2009). Statistical analysis, using STATISTICAL prag (statsoft) where applied for data analysis-vajue of

< 0.05 was considered statistically significanta@am P. 2007).

3. Resaults

Serum concentrations of total cholesterol, HDL, La&nd triglyceride are represented in table (1)tieRts with
hyperlipidemia shows a significant decrease (p<0i@5Zn serum (160.3+4.01) , (0.068+1.91) Mn and Se
(185.5£3.11) ppb respectively compared with costr@Vhile levels of Cu and V increased significarfy0.05)
compared with those of control. No significant cfpas were found in case of Cr.

Table 1. Characteristics of both patients whichvaheame features.

No. | parameter Mean + SD
1 Body mass (kg) 55-85

2 Duration of disease (montfy) 5-15

3 S. cholesterol (mg/dl) 265-400

4 S.LDL 160-170

5 S.HDL 60-65

6 S. triglyceride (mg/dl) 200-499

Serum Cr, Cu, and Mn of hepatitis patients were significantly Heg (17.53+0.01),(171.7+2.51) and
(1.309+0.99)ppb respectively as compared to normal (Cr=5.32Z%)1(Cu=131.2+5.93) and (Mn=0.204+1.75)
ppb. The serum Zn, V and Se level was (Zn=138.33(%=184.7+6, 12) and (Se=218.9+3.4dpb in patients
with hepatitis which was higher than that of norif2dl6.6+0.83)(235.3+0.18) and (223.2+3.15) respectively, as
shown in table (2). Results of this study have bmemmarized and show the overall comparison betwraee
elements in both case hyperlipidemia and hepatitigure (1).
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Table 2. Concentrations of Cr, Cu, Zn, Mn, V andrBkealthy control hepatitis and hyperlipidemidipats

hepatitis | Hyperlipidemia
metals| Normal ppb
ppb ppb

Cr 5.324+1.34 | 17.53+0.01L 5.22+0.45
Cu 131.244.34 | 171.742.50  197.01+2.34
Zn 216.6+0.83 | 138.3+3.41 160.3+4.01
Mn 0.204+1.75 | 1.309+0.99 0.068+1.91
\Y, 235.340.18 | 184.746.12 247+0.65
Se 223.243.15| 218.9+3.41 185.5+3.11

B Normal ppb
B hepatitis ppb
Hyperlipidemia ppb

Figure 1.Comparison between hyperlipidemia and titeppatients for serum concentration of Cr, Cu, Kin,

4. Discussion

V and Se compared with normal sera.

Damaged of hepato cell can resulted in fluctuatibbody cell constituents. Lipid profiles were afportant can
be affected by liver damaged and the process egkuit variation in lipid levels. Trace elements ased as a
diagnosing tool during disease, it is importarknow whether the balance is changed in free or d@lements.
The results of the present study have shown afgignt increase (p< 0.05) in Cr, Cu and Mn in higaand Cu
and V in hyperlipidemia, while there were no siggaht changes in serum Cr in hyperlipidemia pasiemhese
metals are members of one of the major subgroupgeahicronutrients that have attained prominendauiman
nutrition and health. The biological role of trageetals, especially serum Zn, Cu, Cr and Mn, inedéht

physiologic conditions has been extensively ingedéd in recent years (Hambidge M 2000). Similar

observations were made (Lin G& al. 2006), and paramoolsinsa PC (Pramoolsinsagt @.1996). They
reported statistically significant decreased lewélserum Mn, Cu and Se in patients with hepatBist different
observations have been reported (Saghieth\l.. 2011), show that Cu level decreased in hepatitis clear that
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deficiencies of some trace elements, such as GuZiCand Mn can result in marked alterations indlipnd
lipoprotein metabolism (Engle & al. 2000). To the best of our knowledge, there has Ibeeprevious research
regarding the correlations of serum trace elemwrits lipids and lipoprotein in hyperlipidemia patis.Several
studies reported an inverse relation between s€umand cholesterol in rats during Cu deficiencyr(@ane,S,C.
1988), while Koo and Willams found no significamtrielation between the serum Cu and cholesterelden
non Cu deficient rats (Koo,l;Williams D.A.1981). &ease in serum Se might indicate the developmedt a
progression of hepatitis, it is also links to theedse progress of some viral agents in relaticghediosynthesis

of selenoproteins (Banares FeFal. 2002), and decrease in serum Se significantlyeases the risk of cancer
mortality , Four-year animal studies showed thatatly supplement of Se reduced the hepatitis iiviediy
77.2% (Yu. S.Yet al. 1997). El-Hendy et al ,showed that Zn deficienogréases serum cholesterol in a dose-
dependent (El-Hendy H.Aet al. 2001), Manganese is critical for lipid and lipogia metabolism, it has been
demonstrated that Mn enhance cholesterol synthesithe liver.The above results show that serum Cu
concentrations of hepatitis patients are highen tharmal individual serum concentrations. These/adtsl
serum Cu levels indicate an alteration of Cu mdiatmoduring the acute phase of uncomplicated hepati
(Hatano R. 2000), it may be explained by the reedHscopper from damaged necrotic hepatocytes ¢Fa/M.

et al.1997).

Vanadium has a role in the regulation of the metaivoof lipids and other constituents of importaritee major
concern is that excessive levels of vanadium haes Isuggested to be a factor in manic depressdnceeased
levels of vanadium is found in hair samples fromniogatients, and these values fall towards notdemagls

with recovery (Goujy,Han CC, & Lin YM.2010).

5. Conclusion

The real mechanism is not known but abnormal regiltrace element may damage the liver by oxidadivess.
Our study results were suggesting trace elemenplso@ntation may be complementary therapy to
hyperlipidemia and hepatitis patients, so somées$é trace elements might be considered as a nafrkermal
liver function. Dietary intake of these elementsvegetable and food which consider as rich souofdkese
elements are necessary to reduce these tow synslrome
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