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SHORT REPORTS
Concentrations of zinc and copper in
pregnant problem drinkers and their
newborn infants
The mechanism whereby abuse of alcohol during pregnancy causes the fetal
alcohol syndrome,' is unknown. Zinc and copper, which are essential for
various enzymes regulating growth and development, may be a factor, and,
indeed, deficiencies in zinc or copper, or both, have been linked to some fetal
abnormalities."' We studied the concentrations of zinc and copper in
pregnant women who were problem drinkers and related them to umbilical
cord concentrations measured immediately after delivery.

Subjects, methods, and results

Thirty one women who were problem drinkers (aged 21-39) and 10 healthy
abstinent women (aged 21-41) were followed throughout pregnancy. All the
drinkers received counselling on alcohol; 17 continued to drink heavily (more
than 10 drinks, or 140 g purc ethanol, weekly) and 14 moderately (three to nine
drinks, or 42-126 g pure ethanol, weckly). None of the drinkers used drugs or
other stimulants, but 28 smoked. Ten heavy drinkers gave birth to infants with
the fetal alcohol syndrome (characterised by growth retardation, facial appear-
ance, neurological aberrations, or delaved development), but the other infants
were healthv.

V'enous blood samples were taken from the mothers at each follow up visit (five
to seven timcs in 18 drinkers, one to fotur times in 13) and from mixed cord blood
immediately after dclivery, and serum was assayed for zinc and copper by atomic
absorption spectrophotometrv. Differences between the two groups were
asscsscd bv Student's t tcst.

Maternal zinc and copper concentrations wcre not closely related to the
gestational age at sampling, although zinc tended to decrease and copper to
increase with advancing pregnancy (figure). There were no differences in
maternal zinc or copper concentrations between drinking and non-drinking
mothers. Concentrations were generally normal in the women whose infants had
the fetal alcohol syndrome, although they fluctuated widely.

Zinc concentrations in umbilical serum were higher (p<00001) than the
maternal values at 33-40 weeks of gestation; the increase was on average 40% in
drinkers and 90% in the controls. The mean (SD) umbilical zinc concentration in
infants of drinkers (16 6 (2-2) omolM (109 (14) !og 100 ml)) was lower (p<005)
than that in control infants (21 8 (6 6) plmol'l (143 (43) utg 100 ml)). In contrast,
the umbilical serum copper concentrations (range 4 1-7-8 plmoL 1 (26-50 tg/l100
ml); mean 5-9 (1 4) jimolil (37 (9) !tg,/100 ml)) were only some 10-25% of the last
maternal concentrations, and no differences emerged between the groups. The
umbilical concentrations of zinc (range 12 5-23 ltmoLl (82-150 [tg/100 ml); mean
17 0 (2 9) itmol/l (111 (19) pg/l00 ml)) and copper (range 2-7-8 0 FtmoLl (17-51
lg/100 ml); mean 5-9 (1 8) ItmoL/l (37 (11) [ig/100 ml)) in infants with the fetal
alcohol svndrome were within the range seen in healthy infants of drinking and
non-drinking mothers.

Comment

We present the first prospective data on zinc and copper concentrations in
problem drinkers throughout pregnancy. These proved to be normal even in

women who subsequently gave birth to infants with the fetal alcohol
syndrome. Thus excessive maternal drinking does not seem to cause a
deficiency in these trace elements during pregnancy. This may not hold true
during labour, however, as serum zinc concentrations were reduced in
alcoholics during labour.4 In accordance with many previous data, the
umbilical concentrations of zinc were increased and those of copper reduced
compared with maternal concentrations. The umbilical concentrations of
zinc were reduced, however, in the infants of drinkers. This may imply that
ethanol or some change induced by ethanol decreases the placental
transport of zinc in humans as it does in rats.' This might be a factor in the
fetal alcohol syndrome if such a decrease in zinc occurred during crucial
fetal organogenesis. Zinc concentrations were not significantly different,
however, between full term infants with and without the syndrome.

In conclusion, maternal drinking during pregnancy is accompanied by
normal zinc and copper concentrations in maternal serum throughout
pregnancy and by reduced zinc and normal copper concentrations in the
infant immediately after delivery. Cases of the fetal alcohol syndrome were
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Maternal serum concentrations of zinc and copper in 10 women who gave birth to
infants with the fetal alcohol syndrome. Shaded area represents normal mean
±1 SD.

Conversion: SI to traditional units-Zinc: 1 [tmolll6-5 ~tg/100 ml. Copper:
1 [tmol/1:6 4 [g/100 ml.
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not characterised by changes in maternal or umbilical zinc and copper
concentrations.

This study was supported by the Finnish Alcohol Research Foundation and the
research department of the Rinnekoti Foundation.
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Diagnostic tests with luteinising
hormone releasing hormone should be
abandoned

The standard test with 100 Ltg luteinising hormone releasing hormone given
intravenously was introduced to clinical practice in order to evaluate
disease of the hypothalatnic-pituitary-gonadal axis. It was considered useful
in clarifying the pathophysiology of anovulation2 and thought to be helpful
in selecting the dose and route of treatment with luteinising hormone
releasing hormone.'
We evaluated the clinical usefulness of this standard diagnostic test,

in particular its value in predicting the therapeutic outcome of treatment
with luteinising hormone releasing hormone and selecting patients for
intravenous treatment.

Patients, methods, and results

An intravenous injection of 100 Ftg luteinising hormone releasing hormone was
given to 24 women with clomiphene resistant amenorrhoea. Blood samples were
collected immediately before administration and 20 and 60 minutes afterwards.
The methods used for measuring luteinising hormone and follicle stimulating
hormone concentrations, patient assessments, and monitoring treatment were as
reported.4

In all cases treatment began with subcutaneous pulsatile injections of
luteinising hormone releasing hormone (78 cycles) at intervals of 90 minutes in a
dose of 15 uig per pulse. One woman had overstimulation of the ovaries in her first
cycle but conceived in a subsequent cycle in which she received 7 5 Ftg per pulse
subcutaneouslv at the same rate. In four women (nine cycles) the pulsatile
luteinising hormone releasing hormone was subsequently given intravenously in
the same dose and frequency.
The responses in the diagnostic tests were classified according to the luteinising

hormone concentrations as follows: group 1, no detectable change (four cases);
group 2, an increase in luteinising hormone concentration, whose absolute value
did not exceed 16 U/I at any stage (eight cases); group 3, an increase in luteinising
hormone concentration to more than 16 U/I but to less than 60 U/l (10 cases);
group 4, an increase in luteinising hormone concentration to over 60 Ul1 (two
cases).
The table compares the responses of luteinising hormone and follicle stimulat-

ing hormone with the clinical presentation and therapeutic responses in each case.
All the women conceived during treatment with luteinising hormone releasing
hormone, most of them within three cycles (21 delivered normal babies),
regardless of the pretreatment responses of luteinising hormone and follicle
stimulating hormone in the luteinising hormone releasing hormone diagnostic
test. There was pronounced heterogeneitv in the clinical presentation. Non-
ovulatory cycles, even in the first therapeutic cycle, occurred not only in group 1
(undetectable luteinising hormone response in the diagnostic test) but also in all
the other groups. Intravenous treatment was needed by four patients in groups
1, 3, and 4.

Comment

These data show remarkable variability of the gonadotrophin responses in
the luteinising hormone releasing hormone diagnostic tests, and no
correlation with the clinical presentations could be detected (table). The

Diagnostic test respotnses, clitlical presentations, therapeutic responses, and outcorme of treatmetnt zwith luteinising hormotne releasing hormione in all groups

Maximum follicle
stimulating

hormone response
to diagnostic test Subcutaneous luteinising hormone Intravenous luteinising
dose ( 100 tig of releasing hormone hormone releasing hormone Non-ovulatory cycles Outcome

luteinising
hormone releasing No of Noof
hormonelU I)iagnosis cycles Ovulatorv Non-ovulatorv Ovulatorv Non-ovulatorv Cycle I Cycle 2 pregnancies Delivers Abortion

(roup I

ND* Kallmann's 6 0 1 IYes Yes
7 3 Kallmann's 11 8 3 2 Yes Yes
ND Primary amenorrhoea 2 2 1 Yes
NI) Secondary amenorrhoea 3 3 1 Yes

(Group 2

16-0 Kallmann's 3 2 1 Yes I Yes
6-9 I vpothalamic surgery 3 3
6-8 Primary amnenorrhoea 3 3 2 Yes Yes
5 4 Primary amenorrhoea 2 2 I Yes

20-0 Secondary amenorrhoea 1 Yes
4 5 Secondarv amenorrhoca I I Yes
55 WNSeight related amenorrhoea 2 1 1 Overstimulation 1 Yes

11(0 1'C(O 2 1 Yes I Yes

Group 3

180( Secondarv amenorrhoea I I I Yes
7 1 Secondars amenorrhoea 3 2 Yes Yes I Yes
8t \X tight rIlated amenorrhoca I I Yes 2 Yes Yes
10(0 W eight related amenorrhoea 5 Yes 1 Yes
50() eight rclated amenorrhoea I31 Yes
12 () eight related amenorrhoea 4 4 1 Yes
I(' ( XWeight related amenorrhoea 2 2 1 Yes
130 WX eight related amenorrhoea 2 2 1 Yes
'82 XXight rl ited amenorrhoea 4 4I es
8 4 1'(0 6 1 2 2 Yes Yes

(Gr(tp 4

14-0 Kallmann's 2 I 1 Yes I Yes
10 0 PCO 4 4 1 Yes

*Not detected.
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