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Abstract

Asthma is a disease characterized by hyper reactivity of the trachea
and bronchi to reversible either spontaneously or as a result of
treatment

L tis study serum magnesium, Zine, and reduced glutathiore levels
were measured in order to determine their levels in the asthmatic
patients and comparing these levels with healthy controls.

Fifty- four asthmatic patients were enrolled in the study and had
their pulmonary function test, and the levels of Mg, Zn, and GSH.

Serum magnesium and scrum zinc were determined by using
Atomic Absorption Spectrophotometer . While serum glutathione was
determined by spectrophotometric analysis,

The asthmatic patients were divided into four groups according to
the interpretation of the pulmonary function test : severe expiratory
flow limitation, moderate expiratory flow limitation , slight expiratory
flow limitation and normal lung values .

In this study, it was found that serum magnesium levels in severe
cases of asthmatic patients were signiticantly lower than the healthy
control population [0.92 £ 0.17mmol /L. v5.1.01 £ 0.19 mmol /L; (p<
(105 1] while the other cases did not show any significant differences
compared with the healthy control .

As for serum zinc levels, it was found that the slight cases of
asthmatic patients were signilicanily higher than the healthy control
[ 1948 £ 1.93 umolL vs. 17.01 £ 294 gz mol/l; (P<0.05 J].
However, the other cases did not show any significant differences
compared with healthy control.

While serum glutathione levels in severe and slight cases of
astlunalic palients were lower than the healthy control . [2.08 + 0.51
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mmol/L vs. 2.42 £ 0.21 mmol/L. ; (P< 0.001), and 1.95 £0.36 mmol, L
vy, 242+ 0.21 mmol/L ; (P< 0.01)],respectively,

It was found that there is a correlation between the severity of
asthma as measured by pulmonary function test and levels of
magnesium and glutathione levels, the more severe one showed low
levels of magnesium and glutathione .

Introduction

Magnesium (Mg} is the second most abundant intracellular cation
(1) only a small proportion of the body's content being in the
extracellular (2) .

Magnesium has a wide range of biological actions that are of
potential relevance to the airways (3). Intravenous magnesium has
also shown a brochodilator effect in patients with severe chronic
obstructive pulmonary disease (4). Its low cost, widespread
availability, and low incidence of side effects make magnesium an
attractive addition to bronchodilator therapy (5). Magnesium Las been
shown to have a relaxant eilect on smooth musele in vitro. In the last
decade, the potential role of intravenous magnesium in acute asthma
has gained a renewed interest (6.7).

A relevant epidemiological study has shown that a low dietary
intake of magnesium in the general population is associated with
impaired of FEV1 and a higher risk of wheezing and of airway hyper
reactivity (8).

Zine (Zn) is an essential trace mineral (9). Zinc is an intracelluiar
divalent cation that is found in almost every cell, It stimulates the
activity ol approximately 100 enzymes whose reaction and biological
[unction are depended on its chemical characters (10,11). Zinc is an
essential element in our dict. Too little zine can cause healih
problems, but too much zinc is also harmful (9). A report showed zinc
level to be lower in patients with asthma. Another showed a positive
correlation between low dietary zine intakes and bronchial hyper
reactivity. However, caution is needed. Occupational exposure to zinc
nas been reported o cause asthma (12).

Glutathione (GSH) is a tripeptide compound of three amino acids:
cysteine, ¥ - glutamyl, and glveine (13). Glutathione is found in blood
and almost every cell of the body (14) with the highest levels found in
the liver, the lenses of the eyes, pancreas, spleen, and kidneys (13).
Glutathione is a powerful antioxidant. It exists in the reduced form
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(GSH), and is n equilibrium with its oxidized form (GSSG) a
disulfide. The principle of aclion as an antioxidant is based on the fact
that it reduces other toxic snhstances before they can damage other
molecules or impertant parts of the cell (14). Glutathione is a naturally
occurring tripeptide that protects every cell, tissue, and organs from
toxic free radicals and discasc. Without glutathionc the cells would
have little resistance to bacteria, viruses, and ecancer, and the liver
would shrivel up from the eventual accumulation of toxins (15).

Glutathione in asthma may be beneficial. Asthmatic information
results in increased oxygen free radical generation. a glutathione is a
powerful antioxidant itself, as well as assisting other important
antioxidants in their efficiency (16).

Materials and Methods
A- Grouping

Group one contains fifty- four patients trom both sexes and with
different types of asthma. These types are severe expiratory flow
limitation (n= 2%), moderate expiratory flow limitation (n= 10), slight
expiratory flow limitation {n= 13), and normal lung function values
{n=2). The age range was (18-75) years. The patients were attended
the Fducational Iospital in Al-Kadhimia Iragi College of Medicine.
The serum samples were used for the determination of magnesium,
zing, and reduced glutathione.

The second group contains thirty non- asthmatics healthy controls
from both sexes and different ages, and their serum samples were used
in the same tests.

B- Sample collection

5 ml of blood was drawn from the vein of each patient and healthy
control without torniqua, and immediately transferred to a plain tubes
and were allowed to stand at room wemperature for 10 minutes to
permit clot information. After centrifugation for 15 minutes at 3000
(r.p.m) revolution per minute, the serum was transferred to a second
tube a micro-pipette and stored at (-20°C) until the day of analysis.

Methods

Serum magnesium and serum zine were measured using Alomic
Absorption Spectrophotometer by acetylene air flame and hollow
cathode lamp of each metal.
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Scrum glutathione was measured by Calorimetric method using
DTNB [5,5- dithio his (2-nitrobenzoic acid)] as a disulfide

chromogen.

Result

Fifty- four patients were enrolled during six- month study period.
All patients were diagnosed as asthmatics and receiving their
medication [ventoline (tab or nubulizer), butadiens, aminophylline,
and prednisolone’. The asthmatic patients are divided into four eroups
according to the interpretation of the pulmonary function test done at
the university hospital ar Iragi College of Medicine (Pulmonary
Function Lab.). The subgroups were severe expiratory flow limitation
(n—29), moderatc expiratory flow limitation (n= 10), slight expiratory
flow limitation {n= 13). And normal lung function values (n= 2).

Magnesium levels in the serum of asthmatic patients
compared with healthy controls

In this study, the results indicated that the serum magnesium levels
in severe cases of astiunatic patients were significantly lower than the
healthy control population [0.92 + 0.17 mmol/L vs. 1.01 + 0.19
mmol/L; (P< 0.03)]. While slight, moderate, and normal PFT showed
no significant differences compared with the healthy control
population as shown in the table (1),

As for the subgroups of the asthmatic patients, the seum Iagnesium
levels in severe asthmalic patients are significantly lower than the
magnesium level in moderate asthmatic patients [0.92 + 0.17 mmol/L
ve. 1.05 = 0.19 mmol/L; (P<0.05)], and are also lower with the serum
magnesium level in slight asthmatic patients [0.92 = 0.17 mmol/L, vs
1.08 £ 0.14 mmal/L; (P< 0.05)]. Comparison of serum magnesivum
levels in the other subgroups of the asthmatic patients showed no
significant differences with each other, as shown in table (2).

Zinc levels in the serum of asthmatic patients compared

with healthy controls

The results revealed that the serum zinc levels in patients with slight
asthmatic attack of asthmatic patients were significantly higher than
the healthy control population [19.48 + 1.93 pmol/L vs. 17.01 + 2.94
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umol/L; (P< 0.05)]. While the severc. moderate, and normal (PFT)
cases ol usthmatic patients showed no significant changes compared
with healthy control as shown in table (3).

As for the subgroups cases of asthmatic patients, the serum zine
levels in severe cases of asthmatic patients are slightly significantly
lower as compared with the slight asthmalic patients [17.94 + 3.03
umol/L vs.19.48 £ 1.93 pmol/L]. Serum zinc levels with the other
subgroups of the asthmatic patients showed no significant differences
with each other, as shown in table (4),

Glutathione levels in the serum of asthmatic patients

compared with healthy controls

The results revealed that the serum glutathione in severe cases of
asthmatic patients were significantly lower than the healthy control
[2.08 & 0.51 mmol/L ws. 2.42 + 0.21 mmol/l; (P< 0.001)], ard in the
slight cases ol asthmatic patients, the serum glutathione were lower
than the healthy control [1.95 + 0.36 mmol/L vs. 2,42 + 0.21 mmol/L:
("< 0.01)].
While the other cases of severity showed no significant changes
compared with the healthy control as shown in table (3).
Serum glutathione levels showed no significant differences between
the subgroups of asthmatic patients as compared with each other, as
shown in table (6).

Discussion

In this study, serum magnesium levels were found to be lower than
in the healthy control population. Haury and Coworkers (1940) found
that the serum magnesium levels in asthmatic patients were lower than
normal, but the study did not describe the patients demographic data
or a confounding factor such as alcohol abuse or renal disease (17).
Falkner and Coworkers (1992) studied 23 asthmatic exacerbatjon
cases and found that serum magnesium in an asthmatic population did
not differ from a nonasthmatic control group, but they did not describe
the severity of asthma in their patients (18). Chaiwar and Coworkers
(2001) found that serum magnesium levels in asthmatic patients were
significantly lower than in normal population (19). Nural and
coworkers (2000) studied various irace elements in serum of paticnts
with bronchial asthma and no changes were found in serum
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magnesium levels in patients with bronchial asthma as compared with
controls (20). The mechanism of magnesium action in asthma is
carrently unknovm. It has been postulated that the magnesium relaxes
bronchial smooth muscles and produces dilation of the airways (21).

Also, 1l was lound in this study that the slight cases ol asthmatic
patients were significantly higher than the healthy control. These
results do not agree with the results of Kardrabove and coworkers
(1996) who studied plasma zinc levels in 22 intrinsic asthmatic
patients and compared it with plasma zin¢ in 33 healthy control
subjects. The zinc content nf plasma was lound to be significanty
lower in patients than in control individuals (22). Also, Aural and
coworkers studied serum zinc and other various trace elements in 40
patients with bronchial asthma, and in 43 healthy subjects, and found
that the serum zinc level was significantly lower in healthy subjects
(P< 0.01) (20).

While the serum of glutathione was lower in both severe and slight
cascs of asthmatic patients as compared with the healthy contrel
population. These results agree with results of Eric Braverman who
found that low glutathione has been associated with asthma (23),
Pennings and coworkers (1999) who stated that the antioxidant
defense is decreased in asthmalic patients (24).
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Table (1) Comparison between serum Magneesium Levels in
healthy controls and asthmalic patients at different severity of the

disease .
Individual Mean = SD mmol/L. | Significance
Healthy 1.01£0.19
Severe 0.92+0.17 Healthy vs. severe P< (.05
Moderale 1.05+0.19 Healthy vs. moderate N.S
Slight 1.08 = 0.14 Healthy vs. slight N.S
Normal (PFT) | 1.11 £0.16 Healthy vs. normal N.S

Table (2) Comparison between levels of serum Magnesium of
asthmatic patients group depending on their severity of the

disease
Comparison between groups Significance
Severe vs. moderate P« 0.05
Severe vy, slight P< (.05
Severe vs. normal (PT'T) N.5
Moderate vs. slight N.S
Moderate vs. normal (PFT) N.S

| Slight vs. normal (PFT) N.S

Table (3) Comparison between serum zinc levels in healthy
controls and asthmatic patients at different severity of the disease

Individual Mean = SD pmol/L. | Significance

Healthy 17.01 = 2.94

Severe 1794+ 303 Healthy vs. severe P< 0.05

Moderate 18.63 = 2.48 Healthy vs. moderate N.S |
| Slight [ 19.48+193 Healthy vs. slight N.§
| Normal (PFT) | 17.41+4.64 Healthy vs. normal N.S |

Table (4) Comparison between levels of scrum zinc of asthmatic
atients group depending on their severity of the disease

Comparison between groups | Significance
Severe vs. moderate N.§
Severe vs. slight 0.07449
Severe vs. normal (PFT) N.S
Moderate vs. slight . N.5
Moderate vs. normal (PFT) N.§
| Slight vs. normal (PFT) N.S

121




IBEN AL- HATTHAM L FOR PURE & APPL. SCL VOL.19 (1) 2006

Table (5) Comparison between serum glutathione levels in healthy
controls and asthmatic patients at different severity of the disease

Individual Mean £ SD mmol/L._| Significance

Healthy 2.4240.21

Severe 2.08 £ 0.51 [ealthy vs. severe P< 0.001
Moderate 1.91+0.3 _| Healthy vs. moderate N.§
Slight 1.95+0.36 Healthy vs. slight N.S
Normal (PFT) | 1.82 £+ 0.59 Healthy vs. normal N.S

Table (6) Comparison between Levels of serum glutathione of
asthmatic patients group depending on their severity of the
disease

Comparison between groups Significance .
Severc vs. moderate N3
Severe vs. slight | N.S
Severe vs. normal (PFT) | N.S |
Moderate vs. slight __|NS
Moderate vs. normal (PFT) NS

| Slight vs. normal (PF1) | N.S
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