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Serum Mg level in measles patients during the acute phase
and convalescence

Poziom magnezu w surowicy krwi chorych na odrg w ostrym okresie choroby
i w rekonwalecsenc;ji

The live measles vaccine, introduced in Poland in 1975, has proved to be highly
successful in limiting the number of reported measles cases and, moreover, increased
morbidity that occurred every other year disappeared. The last so called compensa-
tive epidemies were recorded in 1990 and 1998.

Measles is a severe viral infection, followed even by serious complications that
occur within a few weeks after acute stage or even later, in about 1 case out of 5,000.
Symptomatic CNS complications are extremely frequent and occur in 1 case out of
1,000.

Immunocompromised patients, infants and patients with chronic diseases are at
the risk of suffering from a progressive fatal measles.

Therapy for measles is largely supportive and symptom-based, because no effec-
tive viral-specific treatment has been found so far [9].

Primary measles virus infection is characterized immunologically by immune acti-
vation and the induction of an effective and long-lived antiviral immune response [3].

In view of several clinical and experimental studies, magnesium is a basic trace
element essential to human biologic functioning. The data found in the literature
prove that Mg is indispensable for immunological processes, e.g. it improves phagocy-
tosis and immunoglobuline synthesis, activates the complement and properdine sys-
tem.

Therefore we found it interesting to estimate serum Mg level in measles patients
during the acute phase and convalescence.

The aim of this study was to find answers for the following questions:

1. What was the serum Mg level during the acute stage of measles?

2. What was the serum Mg level among the same patients in the course of their

convalescence?
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3. Were there any differences in serum Mg level between the group of patients
with measles and healthy volunteers?

MATERIALS AND METHODS

Clinical material

The studies included 26 measles patients, namely 8 men and 18 women at the age
of 18-34 years hospitalized at the Infectious Diseases Department of Medical Acad-
emy in Lublin in the period from 1990 to 1991 (9 of these patients were vaccinated
against measles according to vaccination calendar (i.e. 16-18 months after birth).
The average hospitalization period was 14 (+2) days, from appearance of eruption.

The diagnosis was established on the basis of anamnesis, clinical symptoms, labo-
ratory analysis and viral examinations. i

The group we examined consisted of the patients not showing the symptoms of co-
existing diseases, for which it has observed the clinical improvement after the termi-
nation of therapy.

In all examined patients the magnesium level in blood serum was determined twice
during hospitalization time and additionally one time after discharging from clinic
according to the following scheme:

* First examination =~ — during first day of hospitalization,,

* Second examination — during last day of hospitalization after attainment of

clinical improvement,

* Cv examination — after 3 weeks, during periodic control.

The control group included 24 persons at the aged 15-19 years selected among the
schoolboys and schoolgirls of Lublin schools. The serum magnesium level of those
persons was determined once. All the patients and persons from the control group
have been informed about the purpose of the examination.

Methods

Blood used in investigations was sampled from elbow vein in fasting state between
7 and 8 o’clock a.m. The measurements of magnesium level were made in serum. 5 ml
of sampled blood was transferred directly to demineralized test tube for centrifuge.
After the formation of the clot the centrifuge conted was centrifigated at rotation
speed equal to 2000 rot./min. 1 ml of serum was pipetted to scintillation containers
(Plastomed) and frozen at -20°C. Thus protected samples were stored until the be-
ginning of measurements, but no longer than 2 months.

Scintillation containers, test-tubes for centrifuge and authomatic pipette tips were
soaked before use for 24 h in 10% hydrochloric acid in vessel placed under digestori-
um. Deminarelized laboratory vessels were flushed several times with distilled water
and then dried. Before each measurement the reagents were tested in respect of Mg
content.

The serum for investigations was defrozen and then diluted with distilled water in
proportion of 1:40. Determinations of magnesium level in blood serum were made by
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atomic absorption spectrometry (AAS) in Central Apparatus Laboratory of Agricul-
tural Academy Lublin. For this purpose the AAS-3 atomic absorption spectrometer
(Carl Zeiss Jena, Germany) has been used after previous calibration in the presence
of standard sample at the wavelength of 285.2 nm. The level of Mg is expressed in
umole/l.

Statistical method

The obtained nummerical data were subjected to statistical analysis. On the basis
of the results obtained for n persons the following statistical characteristics were de-
termined:

* M — arithmetic mean

* SD — standard deviation

* SE — average error of arithmetic mean
* V% — coefficient of variability

Inter-measurements variations were described by variability range (from - to),
and variability mean and SDd — by variability standard deviation. The significance of
differences between Mg level in patient and in control group was verified by means of
Students t-test for resolved variables. In the case of significant differences in varian-
cies, at different numerities of compared groups such verification was performed by
means of the Cochran-Cox test. In individual tables the types (t, ¢) and values of test
functions are listed in Column T. The significance of differences between decrease
and increase frequencies between comparative tests was verified by x? test. The prob-
ability p was read from the tables containing ¢-Student distribution functions or x2
functions, respectively. It was assumed that the risk of conclusion error is equal to
5%. The individual Mg levels found during comparative studies (I with II), (I with R),
(IT with R) presented in the figures are obtained using correlation diagrams. The
range of our norm (marked in the diagrams) is determined on the basis of Mg level in
control group.

Mean values together with the values of standard deviations determined for con-
trol group as well the same values obtained in three tests performed in patients were
illustrated in histograsms.

RESULTS

The Mg levels found in control groups as well as in the three tests performed in
tested groups are given in Table 1, and the changes in Mg levels observed between
three tests are given in Table 2 and illustrated in Figure 1.

In the control group the Mg level was 927.1 + 110.8 mole/l (M = SD), whereas in
patients in the first test — 747.7 = 125.2 mole/}, in the second test — 824.2 + 202.6
and in Cv — 756.3 = 192.9 mole/] (Figure 1, Table 1).

The results of comparing serum Mg levels of the tested group and the control
group are as follows: in the first test it was lower by 179.4 umole/l and this difference
is highly significant (p < 0.001), in the second test it was lower by 102.9 umole/l, (p <
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Figurel. Magnesium level (M + SD) in control group (Ct) and in patients
in examinations I, II and Cv

0.04) and in Cv lower by 170.8 umole/l and this last difference is also higly significant
(p < 0.01).

Assumming that our norm is equivalent to magnesium level ranging from 705.5 to
1148.7 umole/l, the reduced values were found in 11 among 26 patients (i.e. 42.3%) in
the first test, in 8 among 26 (i.e. 30.8%) in the second test and in 6 among 18 (i.e.
33.3%) in the convalescents. In the period between the first and second test we ob-
served a decrease of Mg level in 10 patients (38.5%) and an increase in 16 patients
(61.5%). It has not been found that the increase occurred significantly more frequently
that the decrease (p > 0.20).

In the period between the first and second test Mg level changed from —-248 umole/
I (decrease) to +510 umole/l (increase), in other words it has increased by 76.54 umole/
| and, assumming the risk of conclusion error to be 5%, this difference is not signifi-
cant (p > 0.05).

Comparing Mg level in Cv and in the first test, the increase of this level was found
in 9 patients (i.e 50%) and the decrease in 7 patients (38.9%). The decrease was
observed with similar frequency as the increase of p > 0.50. The variations ranged
from -313 to +444 umole/l, and the average increase was only 8.33 umole/l and there-
fore it is significantly better (p > 0.80) (Table 2).
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Comparing the Mg level in Cv to that in the second test, the increase of this level
was found in S patients (27.8%), the decrease in 12 patients (66.7%), and the lack of
any changes in 1 patient. The decrease of Mg level was observed more frequently that
the increase, however this difference is typically accidental (p > 0.09).

In the convalescence period the mean variations between II and Cv changed from
-510 umole/l to +346 umole/l, and in comparison test 11 the Mg level was lower by
93.11 umole/l, but this decrease is not significant assumming that the risk of conclu-
sion error is 5% (p > 0.09) (Table 2).

Thus, the results of the performed analysis show that a significant decrease of
serum Mg level occurs in measles patients. The variations observed during hospitali-
sation and convalescence are purely accidental:

1. No significant statistical differences in serum Mg level in acute measles stage have
been found.

2. The serum Mg level was statistically significantly lower both in acute measles stage
and convalescence in comparison to control group.

DISCUSSION

The determination of serum magnesium (Mg) level represents less than 1% of Mg.
However, it is significant due to the fact that its blood content is very stable and con-
tributes to detecting even slight changes. Magnesic blood homeostasis depends di-
rectly on enteric absorption, normal kidney function as well as on hormonal suprare-
nal mechanisms. There is no correlation between serum Mg level and a person’s phys-
ical activity [11]. However, it has been proved that a very important role is played by
genetic and environmental factors.

Statical study of serum Mg level helps to show disturbances of magnesic balance,
especially in population clinically defined. For clinical purpose, the assessment of
serum Mg level is regarded as one of significant criteria showing disturbances of mag-
nesic balance [1].

Since AAS is very specific and highly sensitive it is a valuable analytical method
used to estimate concentration of trace elements [S].

Available writings do not provide data concerning serum Mg level in patients suf-
fering from measles. Furthermore, it is not surprising that there is not much informa-
tion about the disease and trace elements because of widespread prophylaxis.

In our research hypomagnesaemia was observed in measles patients during the
acute stage of the disease and convalescence in comparison with a control group. The
resultes of our research have proved that serum Mg level in our control group ( 0.7-
1.14 mmol/, i.e. 705.5-1148.7 umol/l) correlates with standards provided by the ‘SI
Unite Conversion Guide’ [8]. There are no significant differences noted between fe-
males and males in the tested group.

It is difficult to assess whether hypomagnesaemia in the group of our patients
correlates with the actual shortage of Mg in human organism. Only original hypomag-
nesaemia enables us to observe the pathology directly related to low serum Mg level:
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However, derivative hypomagnesaemia should be analysed in correlation with other
symptoms of the basic disease.

Changes of serum Mg level were described during the course of many acute infec-
tious diseases of viral etiology. Hypermagnesaemia was observed in the course of
influenza and rubella. The increase of serum Mg level was described in patients suf-
fering from varicella (chicken-pox) and HSV infection [13]. It has been claimed that
the phenomenon is generated by stress caused by infectious diseases, which leads to
relieving Mg form a cell into extracellural space. However, the thesis seems to be
incoherent. Hypomagnaemia has been described in acute stage of hepatitis B, howev-
er immunopathological mechanisms leading to the hepatocyte damage are more com-
plecated in this case [6, 7].

On the other hand, it has been proved that stress may cause Mg deficiency, bacause
it leads to disregulation of homeostasis of magnesium and hipermagnesuria. Stress
resulting from Morbillirvirus infection can be one of the reasons for hypomagnesae-
mia observed in our patients. It would be helpful to determine Mg excretion in urine,
due to the fact that stress intensifies activity of suprarenal thyreoid and antidiuretic
hormones.
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STRESZCZENIE

Celem niniejszej pracy byla ocena poziomu magnezu (Mg) w surowicy krwi u chorych na
odr¢ w ostrym okresie choroby i po trzech tygodniach od ustapienia objawdéw klinicznych, w
poréwnaniu z grupg kontrolna. Badania dotyczyly 26 chorych na odrg w wieku od 14 do 34 r. z,,
hospitalizowanych z powodu odry w Klinice Chor6b Zakaznych AM w Lublinie. Analizowang
grupg stanowili pacjenci bez choréb wspdistniejacych, u ktérych uzyskano poprawe kliniczng
po przeprowadzonym leczeniu. U wszystkich badanych oznaczono dwukrotnie st¢zenie Mg w
surowicy w okresie hospitalizacji oraz jednorazowo w okresie rekonwalescencji.

Grupa kontrolna obejmowata 24 osoby zdrowe w wieku od 15 do 19 lat, u ktérych stezenie
Mg w surowicy krwi oznaczono jednorazowo.

Uzyskane dane liczbowe poddano analizie statystycznej. Nie stwierdzono statystycznie is-
totnych réznic w poziomie Mg w surowicy krwi w ostrym okresie odry i w rekonwalescencji.

W ostrym okresie odry i po trzech tygodniach od ustapienia objaw6w klinicznych poziom
Mg w surowicy krwi byt statystycznie istotnie nizszy w poréwnaniu z kontrolg.






