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ABSTRACT 

 
In this study, serum zinc and lipoprotein concentrations were determined in order to assess the health status of 

an elderly population residing in São Paulo city, SP, Brazil. This population consisted of elderly considered 

healthy and participating of a “Successful Ageing” program of the São Paulo University Medical School. 

Fasting blood samples were collected from 87 elderly individuals (63 females and 24 males) aged 60-91 and 

mean age of 72 ±7 years. Zn concentrations were determined by neutron activation analysis at the IPEN-

CNEN/SP and, the lipoprotein (HDL, LDL and total cholesterol) concentrations were determined using routine 

analysis methods of the Central Laboratory Division, Hospital das Clínicas, FMUSP. Results obtained for Zn 

indicated that all the individuals presented this element within the recommended value. For total cholesterol and 

HDL-cholesterol concentrations, 96 % of elderly presented levels within the desired range but for LDL 

cholesterol concentrations only about 70.0 % of individuals were in the desired range. Serum concentration of 

Zn were positively correlated to LDL-cholesterol levels (correlation coefficient r = 0.21, p < 0.06). Furthermore, 

the ratios of [HDL-cholesterol] / [LDL-cholesterol] were negatively correlated with Zn concentrations (r = - 

0.234, p < 0.04). The positive correlation found between the serum concentrations of Zn and LDL-cholesterol 

indicates the possible effect of this element in serum lipoprotein profiles. Thus ,these findings suggest that more 

investigations should be conducted on Zn supplementation in elderly subjects with cardiovascular diseases. 

 

 

1. INTRODUCTION 

 

Especially in industrialized countries, the trend of low birth rate and low death rate has 

continued to progress. Also in Brazil, the ageing population has increased rapidly according 

to the Nation’s Official Census (IBGE)[1]. Thus, the knowledge about of health status of 

elderly individuals is becoming of great interest, especially in order to explore the 

mechanisms for a healthy life style and, ultimately, to achieve a better quality of life. Among 
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several biochemical parameters used to examine the health of an individual, lipoprotein 

determinations are one of the most important parameters and most commonly evaluated. 

 

Zinc is an essential trace element for a variety of biochemical and physiological processes. It 

plays an important role as a catalytic component of more than 200 enzymes as well as a 

structural constituent of many proteins and as an antioxidant in preventing free radical 

formation [2]. As a vital component of several enzymes, zinc is involved in the metabolism 

of proteins, carbohydrates, lipids and energy, being required for normal development and 

maintenance of immune function [3]. 

 

In the elderly group, zinc is considered an important element, necessary for a healthy ageing 

due to its impact on immune function, bone mass, cognitive function and oxidative stress [4]; 

it is has been observed a positive effect of zinc on certain immunological indicators [5]. 

However, the beneficial effect of zinc is dependent of the dose and length of treatments since 

it can cause zinc accumulation with subsequent damage on immune efficiency or copper 

deficiency [6,7].  

 

From all these considerations, zinc and lipoproteins concentrations were evaluated in blood 

serum, in order to assess the health status of an elderly group and to evaluate if there is a 

relationship between these two parameters.  

 

2. MATERIALS AND METHODS 

 

 

2.1.  Sampling and Sample Preparation 

 

Procedures for blood sample collection and concerning samples contamination are described 

in our previous study [8]. The study population consisted of elderly considered healthy and 

participating of a “Successful Ageing” program of the São Paulo University Medical School. 

The elderly were selected following the guidelines of the SENIEUR protocol admission 

criteria [9].This research project was approved by the Ethics Committees of institutions 

involved. Fasting blood samples were collected from 87 elderly individuals (63 females and 

24 males) aged 60-91 and mean age of 72 ±7 years. 

 

Serum Zn concentrations were obtained by neutron activation analysis (NAA). For these 

analyses, part of blood was centrifuged after completely clotted. Aliquots of 3.0 mL of serum 

were frozen for transportation to the Neutron Activation Analysis Laboratory, IPEN-

CNEN/SP. For NAA, the sera were freeze-dried at - 54 
o
C for about 10 hours. The weight 

loss during this freeze-drying process was about 90.9 ± 0.5 %. 

 

2.2.  Biochemical Analysis 

 

Biochemical analyses were performed at the Central Laboratory Division of the Hospital das 

Clínicas, FMUSP certified by ISO 9001:2000 standards. The total cholesterol and high 

density lipoprotein (HDL) cholesterol analyses were carried out on Roche/Hitachi 

MODULAR ANALYTICS PP (Roche Diagnostics GmbH, Mannheim, Germany), using 

specific kits from Roche Diagnostics, too. The levels of low density lipoprotein (LDL) 

cholesterol were calculated using the Friedewald equation.  
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2.3.  Neutron Activation Analysis (NAA) 

 

NAA of serum was performed as described in the previous study [8]. Briefly the procedure 

consists of irradiating aliquots of about 200 mg of serum weighed in polyethylene envelopes 

in the IEA-R1 nuclear reactor along with the synthetic standard of Zn. The synthetic standard 

of Zn was prepared by pippeting 50 µL of the elemental standard solutions onto sheets of 

Whatman No. 40 filter paper. This Zn solution was prepared using certified standard solution 

provided by Spex Certiprep Chemical, USA. The pippetor and volumetric flask were both 

calibrated before the use. The filter paper sheets were dried at room temperature inside a 

desiccator and, then were placed into clean polyethylene envelopes, which were heat sealed. 

The mass of Zn in this standard was of 35.0 µg.  

 

Sixteen-hour irradiations under a thermal neutron flux of about 5 x 10
12

 n cm
-2

 s
-1 

were 

performed and after decay times of about one week, the irradiated samples and standard were 

measured by a hyperpure Ge detector Model GX2020 coupled to a gamma ray spectrometer. 

The 
65

Zn radioisotope measured was identified according to its half life and gamma- ray 

energy. Zn concentration was calculated by a comparative method.  

To evaluate the precision and accuracy of the results, certified reference materials NIST 

1566b Oyster Tissue and IAEA-A-13 Animal Blood were analyzed. The results showed good 

precision and accuracy (relative standard deviations and relative errors < 10 %). 

 

3. RESULTS AND DISCUSSION 

 

 

The serum Zn and lipoprotein concentrations obtained are presented in Table 1 together with 

the data used as reference intervals in clinical laboratories [10], for comparison.  

 

 

 

Table 1. Concentration means and standard deviations (SD) obtained for a group of n 

individuals and reference intervals of Zn and biochemical data 

 

This study 
Parameters 

n Mean ± SD
a
 Intervals Healthy 

individuals, 

% 

Reference intervals used 

in clinical laboratory 

[10].  

Zn (µg dL
-1

) 87 98.1 ± 13.6 66.6 – 139.7 100 70 – 120 

Total Cholesterol 

(mg dL
-1

) 

81 213 ± 38 129 -328 96.0 < 200 (Recommended); 

200-239 (Borderline 

high); >240 (High) 

HDL-Cholesterol 

(mg dL
-1

) 

80 61 ± 14 34 -103 96.2 > 40 

LDL-Cholesterol
 

(mg dL
-1

)
-
 

80 129 ± 33 52 -208 70.0 <100 (Optimal); 100-129 

(Near optimal); 130 – 159 

(Borderline high); 160 – 

189 (High); ≥ 190 (Very 

high) 
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a. Arithmetic mean and standard deviation 

 

 

 

Our results indicated that all the individuals of the group presented Zn within the reference 

intervals and the biochemical tests showed that more than 96 % of the elderly presented 

concentrations of total cholesterol and HDL-cholesterol within the recommended values. 

However, only about 70 % presented recommended concentrations of LDL-cholesterol 

concentrations.  

 

Our biochemical data did not show correlation with the age of the individuals. However, 

serum Se concentrations from elderly group aged 60-74 years were significantly higher than 

those found for the group of 75-91 years [11]. 

 

Serum Zn concentrations were positively related to LDL-cholesterol (correlation coefficient r 

= 0.21, p< 0.06) (Fig.1). Furthermore, the ratios of [HDL-cholesterol] / [LDL-cholesterol] as 

can be seen in Fig 2, were negatively correlated with Zn concentrations (r = - 0.234, p< 0.04). 

In Fig. 1 and 2, regression lines were drawn through the scatter plots to summarize the 

relationship between the studied parameters. According to Fasmile [12], ingestion of Zn 

supplements can cause toxic manifestations. This element can interfere in the utilization of 

other nutrients, to impair immune functions and negatively affect lipoprotein profile. 
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Figure 1. Relationship between serum Zn and LDL cholesterol concentrations 

 

 

 

The effect of serum zinc on lipoproteins is a controversial subject. The mechanism of zinc 

effect on lipoproteins has not been clarified. Besides, serum elemental data for elderly are 

scarce for comparison. Goodwin et al [13] found an increase of HDL-cholesterol, a decrease 
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of LDL-cholesterol and an improvement in the HDL-cholesterol and LDL-cholesterol ratios 

in a healthy elderly population when Zn supplementation was stopped. On the other hand, 

Back et al [14] suggest that Zn supplements lower serum HDL cholesterol levels. 
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Figure 2. Relationship between serum Zn concentrations and the ratios 

[HDL-cholesterol] / [LDL-cholesterol]. 
 

 

 

4. CONCLUSION 

 

 

As conclusion, Zn concentrations obtained for elderly group of São Paulo city are within the 

reference intervals established for general population and in use in clinical laboratories. The 

positive correlation found between the concentrations of serum Zn and LDL-cholesterol 

indicates the possible effect of this element in serum lipoprotein profiles. Thus these findings 

suggest more investigations on Zn supplementation in elderly subjects with cardiovascular 

diseases. 
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