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SUMMARY

The copper and zinc plasmatic concentrations
were determined 1n a group of 50 pregnant
women and in a control group. We found higher
copper and lower zinc plasmatic levels in preg-
nancy than in control group. No correlation was
found between the copper and zinc plasmatic
levels and the weeks of pregnancy.
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INTRODUCTION

Copper and zinc, as constituting parts
of several enzymes and cofactors, are es-
sential elements, important for a normal
growth and development. A possible nu-
tritional deficiency of these elements in
pregnancy may cause negative effects to the
condition of fetus and new-born child (*).

Copper, which is daily introduced
along with food at the amount of 0.7-
2.2mg(®), plays a significant role in the
development and maintenance of mie-
lyna (})). The plasmatic amount is related
to ceruloplasmina for about 909 and
to albumin and aminoacids for 109 (*).
Its plasmatic concentrations are higher
in women than in men (*), in pregnant
than in non-pregnant women, in mothers
than in new-born children (%5 6 8 12,17),

Zinc is present in the proteinic syn-
thesis and its possible deficiency has been
related to severe teratogenic effects on
the central nervous system of laboratory
animals (%) and to congenital skin defects
in man (°). It is daily introduced along
with food at the amount of 10-15 mg (%),
it is related to albumin for 60-709% and
to alphaglobuline for 30-409% (*). Lower
values for plasmatic zinc in women than
in men (7) and in pregnant than in non-
pregnant women (% ) have been found
in literature. Neither the material nor
the foetal metabolism of these metals is
clear yet; the relationship between ma-
ternal and foetal serum concentrations
suggests the presence of a transplacentar
passage by passive transfer.

The aim of this paper was to determine
the plasmatic concentrations of copper
and zinc in a group of pregnant women

Table 1. — Anthropometric features of the two
groups studied.
-
Pregnant
women 27.7+£54 1625+48 578+94

Control group 264+42 1613+40 543+7.2
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Table 2. — Mean values + S.D. of plasmatic
copper and zinc in pregnant women and in con-
trol group.

Control group Pregnant women

pg/100 ml

(N = 50) (N =50)
Cu 122 +£225 167 +£24.2
Zn 94.5+16 57.2+10

in the local population (these women
were apparently healthy and in good ali-
mentary condition) and to compare the
data with the ones in literature referring
to mainly Anglosaxon populations with
different alimentary habits.

MATERIAL AND METHODS
The copper and zinc plasmatic concentrations

were determined by means of an atomic absorp-
tion spectrometer. The subjects we considered
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were the following: 50 pregnant women that
were followed during their pregnancy with deter-
minations at the 18th, 26th, 31th, 34th and
38th week and 50 non-pregnant women (control
group).

The anthropometric features of the two groups
are reported in table 1. None of the women
carried such pathological conditions, as to change
the plasmatic levels of the two metals, for ins-
tance anaemia, liver disease, acute or chronic
infectious disease, cancer, kidney alterations bad,
intestinal absorption.

The venous sampling (10 ml) was performed
between 8 and 9 o'clock p.m., on empty sto-
machs, and the samples were immediately put in
borosilicate glass test-tubes containing eparine
(5000 UI/ml).

The plasmatic portion, which was separated
by means of 1500 turns/min centrifugation for
10 min, was stored at —20 °C for 6 hours before
the analysis. The measurements were performed
by means of a Perkin-Elmer mod. 603 Atomic
Absorption Spectrophotometer, supplied with a
hollow cathode lamp, a 056 Hitachi P.E. recor-
der, and equipped for atomizations in acetvlene

00 - Cu
00 -2Zn

¥ % — control
Y % — pregnancy

Fig. 1.
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Table 3. — The mean values + S.D. of plasmatic copper and zinc at the 18, 26, 31, 34 and 38

weeks of pregnancy.

prg/100 ml 18 weeks 26 weeks 31 weeks 34 weeks 38 weeks
Cu 172+44 163+50 19331 184+46 167+24
Zn 56%15 59+12 52+5 57x16 5710
air flame. We adopted the Meret and Coll's ference between the two sets of values

method () which was partly changed according
to the equipment we used. The exactness, sen-
sitivity, accuracy and specificity parameters were
reported in a previous paper (15).

RESULTS

The mean values =+ S.D. of plasmatic
copper and zinc in the two groups we
studied are reported in tab 2. The copper
plasmatic levels are higher in pregnancy
(167 £24.2 pg/100 ml) than in control
group (122 %22.5pg/100 ml). The dif-
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is statistically significant student’s test for
non paired data: P<0.001. On the con-
trary, the zinc plasmatic levels are lower
in pregnancy (57.2 = 10 pg/100 ml vs.
94,516 pg/100 ml) (P<0.001) (fig. 1).
The mean values = S.D. of plasmatic
copper and zinc determined respectively
at the 18th, 26th, 31th, 34th and 38th
week are reported in tab. 3. No corre-
lation was found between the plasmatic
copper and zinc levels and the weeks of
pregnancy (r = —0.0463) (fig. 2).
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DISCUSSION

Hypercupremia in pregnancy is due to
increase of the portion related to cerulo-
plasmine, secondary to the plasma estro-
gens (*) and probably progesterone in-
crease (*?). The use of estroprogestinic as
hormonal contraceptives results in a large
increase of the copper plasmatic con-
tent (%).

Hyperzinchemia is probably due to the
decreased quantity of linking proteins or
to alterations in binding affinities (%).

A hormonal responsability can at least
be supposed, as low levels of zinc are
constant in those who use estrogens ('?)
or oral contraceptives (®).

The values we found agree with those
in literature only if they are considered
as mean values in the two groups.

Ipercupremia and ipozinchemia are in
fact statistically more significant in the
groups of pregnant women than in the
control groups.

On the contrary, our data disagree as
far as the longitudinal study of the single
pregnant women is concerned.

According to Hambidge and Coll. (%)
the copper levels increase from 162 pg/
100 ml at the early stage of pregnancy to
192 pg/100 ml at the later stage, while
the zinc levels decrease from 68 pg/
100 ml to 56 we/100 ml, according to
Brandes and Coll. () from 100 ug/100
ml the zinc levels become half at the final
stage of pregnancy.

No correlation between the single va-
lues and the weeks of pregnancy can be
seen in the results we reported; moreover
no trend can be found either.

In order to explain partly these con-
trasting data it is possible to make the
following suppositions:

— the use of another method with dif-
ferent standard deviation which allows,
in comparison with the past (*?), a marked
decrease of the margin of error;

— the different kinds of food used by

the various populations;

— possible pharmacological habits (drugs
containing traces of metals, use of oral
contraceptives before pregnancy etc.) which
are neither reported in the literature we
examined nor can be controlled.

Finally, beyond the supposition on the
descrepancies we found, the main purpose
of this paper was to define a range of
normality for the local population, so that
the “risk” subject can be detected.

BIBLIOGRAPHY

1) Anastasiadis P., Koelmer P., Rimpler M.:
Z. Geburtshilfe Perinatol., 185, 33, 1981.

2) Brandes J. M., Lightman A., Itskovitz ],
Zinder O.: Biol. Neonate (Basel), 38, 66,
1980.

3) Briggs M. H., Briggs M., Austin J.: Nature,

232, 480, 1971.
4) Burch R. E., Mahn H. J., Sullivan J. R.:
Clin. Chem., 21, 501, 1975.

5) Carruthers M. E., Hobbs C. B., Warren R.
L.: J. Clin. Pat., 19, 498, 1966.
6) “Copper” Medical and Biologic effects of

environmental pollutants. National Academy
of Sciences, Washington D.C., 1977.

7) Cornelis R., Nees L., Ringoir S., Hoste J.:
Mineral Electrolyte Metab., 2, 88, 1979.

8) Enkin R. I., Marshall J. R., Meret S.: Am.
J. Obst. Gyn., 110, 131, 1971.
9) Fitsimons R. B., Soltan M. H.: Eur. J. Obst.

Gyn. Repr. Biol., 12, 79, 1981.

10) Frommer D. J.: Clin. Chim. Acta, 68, 303,
1976.

11) Halsted J. A., Smith J. C.: Lancet, 322,
1970.

12) Hambidge K. M., Droegemuller W.: Obst.
Gyn., 44, 666, 1974.

13) Korgioglu Z. K., Sarper R. M.: In: Zinc
and Copper in Medicine. C. C. Thomas Pu-
blisher, Springfield, Ill., 94, 1980.

14) Meret S., Henkin R. I.: Chron. Derm., 17,
369, 1971.

15) Minoia C., Cavalleri A.: Determinazione dei

metalli in tracce nel laboratorio clinico e

tossicologico. La Goliardica Pavese, 1983.

Prasad A. S., Oberleas D.: In: Trace ele-

menths in bhuman bealth and disease. Aca-

demic Press, New York, S. Francisco, Lon-

don, vol. 1, 1, 1976.

Versieck J., Barbier F., Speecke A., Hoste

J.: Clin. Chem., 20, 1141, 1974.

18) Zinc. Subcommittee on Zinc. Committee on
Medical and biological effects of environ-
mental pollutants. University Park Press,
Baltimore, 123, 225, 1979.

16

—

17

—

75



