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Abstract
Objective—to describe the levels and patterns of change in red blood cell (RBC) metallothionein
(MT) during pregnancy and the neonate, and relate RBCMT to other indicators of zinc and iron status.

Research Methods & Procedures—As part of a double-masked controlled trial of prenatal zinc
supplementation among 242 Peruvian pregnant women, we determined RBCMT at enrollment (10–
16 wk), 28 and 36 wk gestation, and in the cord blood at delivery in 158 women (86 who received
daily supplements containing 60 mg iron and 250 ug folic acid, and 72 whose supplements also
contained 25 mg zinc). In addition we measured plasma and urinary zinc concentrations, and
hemoglobin and serum ferritin, and on a limited sample, we measured RBC zinc and placental MT.

Results—RBCMT increased during pregnancy, and levels in the cord blood approximated maternal
values at 36 wk. Only RBC zinc at 36 wk differed by supplement type (P <0.05). Increases in RBCMT
over pregnancy were however, related to early pregnancy RBC zinc and inversely with the decline
in plasma zinc from baseline to 36 weeks gestation.

Conclusion—Changes in RBCMT throughout pregnancy were consistent with the hypothesized
role of MT in regulating zinc homeostasis. RBCMT appears to not be responsive during pregnancy
to changes in zinc status achieved with supplements.
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INTRODUCTION
The public health importance of maternal zinc deficiency is increasingly recognized [1–3].
Yet, efforts to define the magnitude and distribution of zinc deficiency are hampered by a lack
of indicators of zinc status among individuals and populations [4]. In the last 15 years there
has been considerable interest in the concentration of metallothionein (MT) (a low-molecular
weight, cysteine-rich, zinc-binding protein) in red blood cells (RBC), as a potential indicator
of zinc status in different populations [5–8] including pregnant women [9–11]. In young men,
RBCMT was shown to respond to zinc intake across a considerable range, including intakes
at or below the current adult male RDA of 15 mg/d [5–8]. In women at late pregnancy, RBCMT
was significantly higher than in non-pregnant women with similar dietary zinc intakes, and did
not correlate with other biochemical zinc measurements [9,10]. Therefore, the significance of
RBCMT as an indicator of zinc status during pregnancy remains unclear.

As part of a zinc supplementation trial in Peru, we investigated the usefulness of RBCMT as
an indicator of zinc status in 158 women-neonate dyads, and its responsiveness to alterations
in zinc status achieved with zinc supplements. The goals of the present paper are to describe
the levels and patterns of change in RBC metallothionein during pregnancy and the neonate,
and relate RBCMT to other indicators of zinc and iron status.

MATERIALS AND METHODS
Between 1998 and 2000, we conducted a double-masked controlled trial of prenatal zinc
supplementation to improve fetal neurobehavioral development and growth among 242
Peruvian pregnant women. We conducted the study at the Hospital Materno Infantil San Jose
in Villa El Salvador, an impoverished peripheral district in Lima, Peru, where pregnant
women's zinc dietary intake is approximately 8 mg/d [12]. Previously, we have shown that in
this population plasma and urinary zinc concentrations are lower than those observed in more
zinc-replete populations and are responsive to zinc supplementation [13]. The overall study
design and methods are described in full elsewhere [14,15], and only details relevant to the
paper are described below. All women who participated in the study signed an informed consent
form and the Institutional Review Boards of the Instituto de Investigación Nutricional and The
Johns Hopkins Bloomberg School of Public Health approved the study protocol.

Women were eligible for the study if they were considered low risk (eligible for vaginal
delivery), carrying a singleton fetus, and living in coastal Peru for at least six months before
becoming pregnant. At entry into prenatal care, between 10 and 16 weeks gestation, women
were randomly assigned in blocks of two, according to computer-generated randomization lists
within parity and week of gestation at enrollment strata, to receive a daily supplement
containing 60 mg iron (ferrous sulfate) and 250 µg folic acid, with or without 25 mg zinc (zinc
sulfate). Gestational age was determined by last menstrual period and confirmed by
ultrasonography at enrollment. The supplements were produced locally and had the same
appearance and taste and were distributed in blister packs at monthly intervals.
Supplementation began at entry into the study and continued until one month postpartum.
Adherence with the treatment was checked biweekly by health workers who visited women in
their homes and observed the number of tablets remaining in each blister pack. Women were
queried regarding potential benefits, side effects, or problems which could be related to the
supplements. Overall, about 90% of women consumed their supplements at least 5 days out of
7 [14], and this was true for the subsample of women studied here, with median compliances
of 86% and 89% (of days) for the groups receiving, or not receiving zinc, respectively.

At baseline, women were interviewed to collect socio-demographic and other background
information. At monthly intervals, actocardiography was used to record patterns of fetal heart
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rate and fetal movement as indices of fetal neurobehavioral development, and ultrasonography
was used to assess fetal growth. At enrollment, 28 weeks and 36 weeks gestation, we assessed
maternal anthropometric status, and took blood and urine samples for mineral analyses. At
each time point, we assessed hematocrit and concentrations of hemoglobin, albumin, plasma
zinc, plasma ferritin, red blood cell metallothionein (RBCMT), and RBC zinc (on a limited
number of samples because of cost). From the urinary samples, we assessed urinary zinc and
creatinine concentrations. At birth, a sample of cord vein blood was obtained to assess plasma
zinc, hemoglobin, plasma ferritin and RBCMT concentrations, and placental tissue was
collected to assess placental MT (on a limited number of samples because of cost). Birth weight,
length, and head circumference were assessed by hospital personnel.

Of the 242 women originally enrolled in the supplementation trial, 195 were in the final analytic
sample to study fetal development outcomes, with losses to follow up due to miscarriage, fetal
anomaly and attrition as detailed previously [14,15]. The data presented here pertain to the 158
women-neonate dyads with RBCMT data. Of these, 72 received zinc supplements and 86 did
not; there were no differences in characteristics between those with or without RBCMT data.
Based on a sample size of approximately 70 per group, we are able to detect differences on the
order of 0.5 SD by treatment group. For RBC zinc and placental MT with sample sizes on the
order of 15, detectable differences are on the order of 1 SD.

Blood samples were drawn by venipuncture into tubes containing heparin, and the samples
were centrifuged at 600 g for 10 min for separation of plasma. The RBC were washed with
ice-cold 0.9% NaCl and aliquots of RBC lysates were stored at −20 °C (6 to 12 months) until
analyzed. Placentas were obtained at delivery and immediately processed as previously
described [9]. Briefly, umbilical cord and amniotic membranes were removed; a tissue sample
(~100g) was cut into small pieces, thoroughly washed with ice-cold 100 mM CaCl2, followed
by ice-cold 150 mM NaCL, for removal of contaminating blood; and, portions were stored at
−20 °C (6 to 12 months) until analyzed.

RBC zinc was measured by atomic absorption spectrophotometry after overnight nitric acid
(Suprapur-Merck) digestion of the samples. Results of RBC zinc were expressed per g of
protein. The protein of the RBC lysate was measured by the Lowry method. The concentrations
of MT in RBC and placenta were assayed using an adaptation of the 109Cd-hemoglobin affinity
assay of Eaton and Toal [16] as previously described [10]. This assay gives similar results for
fresh and frozen samples [17].

Briefly, carrier-free 109Cd (Amersham International, UK) was combined with CdCl2 in 10 mM
Tris-HCl, pH 7.4, to a final concentration of 5.0 or 10 µg of Cd/mL and final radioactivity of
0.1 or 0.2 µCi/mL, for determination in lysed RBC or cytosolic fraction of placentas,
respectively. The RBC lysates were diluted three times with 10 mM Tris-HCl, pH 7.4, heated
for 5 min in a water bath (at 100 °C), and centrifuged twice at 10000 g for 5 min. Cytosolic
fractions of individual placentas were prepared from 10–20 g of tissue, thoroughly
homogenized with 3 volumes of 10 mM Tris-HCl, pH 7.4, and centrifuged at 40,000 g for 10
min at 4 °C. The supernatants were heated in a water bath (at 100 °C) for 5 min and re-
centrifuged under the same conditions for 30 min. Equal volumes of supernatant of heat-treated
samples and 109Cd solution were mixed and incubated for 10 min at room temperature.
Unbound Cd was removed by two cycles of precipitation with 2% bovine hemoglobin followed
by heat denaturation for 2 min, cooling on ice, and centrifugation at 10,000 g for 3 min.
Radioactivity of equivalent aliquots of samples and appropriate blanks and standards were
measured in a gamma-counter. The MT concentrations were calculated assuming that 6 g-
atoms of Cd are bound per mol of MT. RBCMT was expressed in nmol MT/g protein and
placental MT in nmol MT/g tissue. The intra-assay coefficients of variation (CV) for RBCMT
and placental MT against a pooled reference sample were 5.8% and 6.9%, respectively.
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Plasma and urinary zinc concentrations were measured using atomic absorption
spectrophotometry (AAS, Perkin Elmer model 3100), and serum ferritin was measured by
ELISA using reagents purchased from DAKO (Santa Barbara, CA). Bovine liver from the
National Institute of Standards and Technology (Gaithursburg, MD) and ferritin controls
(Diagnostic Products Corporation, Los Angeles, CA) were used as standards, and values were
within expected ranges. Hemoglobin concentration was determined at the hospital using the
cyanomethemoglobin method under the supervision of IIN laboratory staff.

We applied t-test to continuous variables and χ2 test to categorical variables to examine
comparability in maternal and newborn characteristics between supplement groups. To
determine relationships between biochemical parameters we used Pearson’s and Spearmans’s
correlations based on data distribution. Repeated measures analysis of variance (ANOVA) was
performed to test changes in biochemical indicators across time, effect of supplement and
interaction of supplement by time. Statistical analysis was fulfilled by using SAS version 9
(SAS Institute Inc., Cary, NC), with significance level of 0.05.

RESULTS
Maternal baseline characteristics, duration of pregnancy, and neonatal size at birth did not
differ statistically by supplement type as presented in Table 1 and Table 2. These results are
consistent with those reported elsewhere on the full analytic sample of 195 mothers and
newborns.

Indicators of zinc and iron status throughout pregnancy and in the neonate are presented in
Table 3. In general, there were no significant effects of supplement type on the zinc and iron
indicators during pregnancy, but RBC zinc was higher in late pregnancy (36 wk) in the zinc-
supplemented group (P<0.04; bivariate analysis). In both groups, plasma zinc declined over
pregnancy (P<0.001), and urinary zinc excretion declined from 12 to 28 wk gestation
(P<0.001), stabilizing from 28 to 36 wk gestation, consistent with previous studies [18,19,
11]. RBCMT increased slightly (on average by 9%) but significantly (P<0.005) during
pregnancy, as previously observed [9]. RBCMT levels in cord blood approximated maternal
values at the end of pregnancy, also as previously observed [10]. Placental MT concentration,
on average 0.72 nmol/g, was much higher than observed in a previous study (0.30 nmol/g)
[10]. As expected, hemoglobin and hematocrit declined from 12 to 28 wk gestation and then
rose toward the end of pregnancy; ferritin concentrations declined and then stabilized. Also,
ferritin levels in the neonate (cord blood) were much higher than values in the mothers at any
stage of pregnancy. The overall patterns of changes in hemoglobin/hematocrit and ferritin were
consistent with what would be expected for iron status during pregnancy in women who
received supplemental iron [20].

Although there was pattern of cross-sectional differences in zinc and iron indicators during
pregnancy by type of prenatal supplement, the decrease during pregnancy (from 12 to 36 wk)
in urinary zinc was lower in the group receiving supplemental zinc compared with no zinc
(P < 0.02). This supplement X type interaction was possibly due to a lower urinary zinc at early
pregnancy (12 wk) in the zinc group compared with the non-zinc group (P=0.047; bivariate
analysis). For the other indicators, there were no significant differences by group at baseline,
or interactions between changes during pregnancy and type of supplement.

Shown in Table 4 are the correlations between the various biochemical indicators over time.
Most parameters showed stability over pregnancy with correlations on the order of 0.3 to 0.6.
The lowest correlation was for urinary zinc excretion between 12 and 36 wk gestation (r =
0.19). There were differences in the magnitude of the correlations between maternal and cord
values across parameters, with the correlations being relatively strong for RBCMT and RBC
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zinc, but negligible for plasma zinc and plasma ferritin concentrations. The correlations
between MT in the cord, RBC, and the placenta were on the order of 0.25, but were not
statistically significant, most likely due to the small sample size. The correlations between cord
MT and placenta MT with other zinc and iron indicators during pregnancy were mostly
negligible and non significant, except that placenta MT was negatively correlated with maternal
hemoglobin (and hematocrit) at 36 wk (r<= −0.37).

We also examined the correlations between RBCMT concentrations (and changes) during
pregnancy, and those of other indicators of zinc and iron status, and in the cord and the placenta
(Table 5). RBCMT in late pregnancy (36 wk) correlated negatively with plasma zinc, albumin
and ferritin in early pregnancy (12 wk), but positively (r=0.42) with RBC zinc. Moreover, the
increase in RBCMT during pregnancy (from 12 to 36 wk) was positively correlated with RBC
zinc in early pregnancy (12 wk) and negatively correlated with the decrease in plasma zinc
from 12 to 36 wk (r=0.20) meaning that those with the smallest decline in plasma zinc had the
greatest increases in RBCMT during pregnancy.

DISCUSSION
Maternal zinc status during pregnancy has been typically assessed using plasma zinc although
it is recognized that this indicator may be poorly informative of zinc status due to efficient
homeostatic regulation [4]. Because women do not typically increase their zinc intake during
pregnancy [21], their increased zinc needs may be met mostly by physiological adjustments
including increased efficiency of zinc absorption, reduced zinc excretion (including
endogenous fecal excretion), and redistribution of tissue zinc [18,22,11]. In general, plasma
zinc and other biochemical zinc indices during pregnancy reflect these physiological
adjustments rather than maternal zinc status, thus justifying the continual search for new
specific and sensitive indicators of nutritional status.

Based on studies in adults [5–8], and in women in late pregnancy [9,10], RBCMT appeared as
a promising indicator of zinc status during pregnancy. However, before this measure can be
used for this purpose, the pattern of change of RBCMT during pregnancy and its response to
increased zinc intake needs to be evaluated.

In this study, in a Peruvian population with a typically low zinc dietary intake (8 mg/d),
RBCMT increased during pregnancy but did not respond to the addition of 25 mg zinc to the
daily prenatal supplement routinely used during pregnancy. The increase in RBCMT during
pregnancy was modest (9%), considering that during the 168d period of the study (from 12 to
36wk of pregnancy), 140% of the initial RBC mass was replaced [fraction of initial RBC mass
replaced: (1/120)× 168= 1.4]. This is in contrast to the fast and high responsiveness of RBCMT
to zinc supplementation in adult men [8]. The increase in RBCMT during pregnancy in our
study was negatively related to plasma zinc and plasma ferritin, and positively related to RBC
zinc, at early pregnancy, suggesting that maternal zinc and iron status in early pregnancy may
be important determinants of the change in RBCMT during pregnancy.

The increase in RBCMT during pregnancy appears to reflect a normal physiological adjustment
of this state. Although the biological functions of MT have not yet been clearly defined [22],
possible functions include regulation of intracellular zinc metabolism, acquisition and storage,
[24] systemic zinc distribution in response to stress conditions and hormones [23], and
protection against toxic metals and oxidation stress [25,26]. Therefore, the increase in RBCMT
during pregnancy could reflect the increased metabolic demand for zinc to support the rapid
proliferation and differentiation of red blood cells due to enhanced erythropoiesis. In addition,
the increased RBCMT may ensure the increased activity during pregnancy of the zinc-
dependent red blood cell enzyme carbonic anhydrase [27], and may protect maternal red blood
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cells from the oxidation stress associated with the increased oxygen demand of pregnancy,
acting as a free radical scavenger.

Since RBCMT was not influenced by zinc supplementation in this study, measurement of
RBCMT may not be a sensitive index of zinc status during pregnancy. However, it should be
noted that RBCMT in late pregnancy in this study (on average, 1.8 nmol/g protein) was ~34%
lower than the average value observed at delivery (using the same analytical method with the
same degree of measurement error), in pregnant women with higher dietary zinc intakes (13
mg/d) [9], suggesting some degree of association between RBCMT and maternal exposure to
zinc. Moreover, our results indicate that the magnitude of RBCMT increase during pregnancy
is possibly related to physiological adjustments of zinc and iron homeostasis at early pregnancy.
Based on significant correlation coefficients, the increase in RBCMT during pregnancy was
more pronounced in those women with a poorer zinc and iron status at early pregnancy (as
indicated by lower plasma zinc and lower plasma ferritin, respectively), but also in those
women with a higher RBC zinc at early pregnancy. RBCMT at late pregnancy was significantly
correlated with RBCMT at earlier stages of pregnancy and the increase in RBCMT was
associated with less decline in plasma zinc over pregnancy. Taken together, these results are
consistent with the regulatory role of RBCMT in the acquisition of zinc by the red cells during
pregnancy, and with a response possibly limited by maternal zinc status.

Based on the significant correlations observed in this study between maternal and cord zinc
indices, RBCMT and particularly RBC zinc, it appears that maternal red blood cell zinc status
influences the correspondent neonatal status, consistent with previous studies [28,10]. It should
be noted that in our study both cord RBCMT and cord RBC zinc correlated with the
corresponding maternal index at all stages of pregnancy, particularly at 12 wk, consistent with
the hypothesis that the maternal zinc status at early pregnancy is an important determinant of
the neonatal zinc status. This is in contrast to previous findings on iron from a study using
stable isotopes, which suggested that iron transfer to the fetus in late pregnancy is regulated
by status at the level of gut [30].

Measurement of placental MT may provide additional information on maternal-fetal zinc status
although data on human placental MT levels and influencing factors are scarce [29,10]. The
possible physiological functions of metallothionein in the placenta include temporary zinc
storage and regulation of the zinc flow to the fetus while restricting toxic metal transfer [29],
and protection against the embryotoxic and teratogenic effects of zinc deficiency [23]. In our
study, placental MT was not influenced by maternal zinc supplementation and did not correlate
with maternal biochemical indices of zinc status, probably due to the small sample size.
However, the values observed were, on average, 40% higher than those observed in a previous
study in women with zinc dietary intakes of 13 mg/d [10], consistent with the proposed role
of placenta MT in ensuring the zinc transfer to the fetus under less favorable conditions of
maternal zinc status and dietary zinc intake.

CONCLUSIONS
Taken together, the results of this study indicate that measurement of RBCMT together with
other biochemical zinc indices has value for understanding physiological adjustments in zinc
homeostasis during pregnancy. However, RBCMT appears to not be responsive during
pregnancy to changes in zinc status achieved with zinc supplements.
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Table 1
Maternal characteristics of 158 Peruvian women with biochemical status information by supplement type.1

Iron + folic acid + zinc Iron + folic acid

N 72 86
Maternal age (y) 23.1 (4.5) 23.4 (4.9)
Maternal body mass index (kg/m2) 23.0 (3.0) 23.7 (3.4)
Maternal height (cm) 152.6 (5.1) 152.1 (5.1)
Hemoglobin concentration at enrollment (g/L) 121 (9) 121 (10)
Parity (%)
  0 59.7 58.1
  1 23.6 27.9
  2 13.9 8.1
  >2 2.8 5.8
Gestation at enrollment (wk) 12.9 (1.9) 12.9 (1.9)

Presented values are means (standard deviations) or percent.

1
No statistical significant difference by supplement type (p<0.05)
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Table 2
Characteristics of the 158 Peruvian newborns by supplement type.1

Iron + folic acid + zinc Iron + folic acid

N 72 86
Gestational age (wk) 39.7 (1.1) 39.8 (1.0)
Sex (%)
  Female 48.6 50.6
  Male 51.4 49.4
Birth weight (g) 3239 (423) 3251 (378)
Birth length (cm) 49.7 (2.0) 49.8 (1.9)
Head circumference (cm) 34.6 (1.4) 34.7 (1.2)

Presented values are means (standard deviations) or percent

1
No statistical significant difference by supplement type (P<0.05)
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Table 3
Changes in indicatorsa during pregnancy by prenatal supplement type

Iron + folic acid + zinc Iron + folic acid

RBC MT (nmol/g protein)
  N 72 86
  12 wk b 1.6 (0.5) 1.7 (0.5)
  28 wk 1.7 (0.5) 1.8 (0.4)
  36 wk 1.8 (0.6) 1.8 (0.5)
  change (36 wk – 12 wk) 0.2 (0.5) 0.1 (0.6)
  cord 1.8 (0.5) 1.9 (0.4)
Placental MT
  (N= 14; 16) (nmol/g) 0.65 (0.17) 0.78 (0.17)
Plasma zinc (umol/L)
  N 72 86
  12 wkb 10.1 (2.1) 10.2 (2.0)
  28 wk 8.7 (1.5) 8.4 (1.8)
  36 wk 8.4 (1.7) 8.3 (1.6)
  change (36 wk – 12 wk) −1.7 (1.7) −1.9 (1.8)
  cord 13.6 (2.7) 13.5 (2.4)
Urinary zinc (sqrt of umol/L)
  N 72 85
  12 wkb,c 2.0 (0.8) 2.2 (0.8)
  28 wk 1.8 (0.7) 1.7 (0.7)
  36 wk 1.8 (0.7) 1.7 (0.6)
  change (36 wk – 12 wk) −0.2 (1.0) −0.5 (0.9)
RBC zinc (µg/g protein)
  N 14 15
  12 wk 106.7 (24.3) 93.1 (21.3)
  28 wk 116.7 (38.3) 112.2 (51.7)
  36 wk 125.3 (25.4) 98.9 (36.3)
  change (36 wk – 12 wk) 18.6 (25.9) 5.8 (26.9)
  cord 37.8 (23.3) 30.9 (19.4)
Plasma albumin (mg/dL)
  N 39 47
  12 wkb 4.2 (0.4) 4.3 (0.4)
  28 wk 3.4 (0.3) 3.4 (0.3)
  36 wk 3.2 (0.3) 3.1 (0.3)
  change (36 wk – 12 wk) −1.1 (0.3) −1.2 (0.3)
Plasma ferritin (µg/L)
  N (70,72,72,70) (86,85,86,86)
  12 wkb 30.1 (19.4) 29.3 (19.5)
  28 wk 14.2 (12.8) 14.7 (12.8)
  36 wk 16.7 (13.3) 17.3 (10.6)
  change (36 wk – 12 wk) −13.4 (16.1) −12.0 (18.6)
  cord 74.2 (19.8) 75.8 (19.1)
Hemoglobin (g/L)
  N 72 86
  12 weeks b 121.4 (9.2) 121.3 (10.4)
  28 weeks 115.1 (10.5) 115.1 (10.0)
  36 weeks 119.8 (12.6) 121.5 (12.5)
  change (36wk-12wk) −1.7 (13.0) 0.3 (13.7)
Hematocrit (%)
  N 72 86
  12 wk b 35.6 (2.7) 35.5 (3.2)
  28 wk 33.9 (3.1) 34.3 (2.7)
  36 wk 35.3 (3.6) 35.5 (3.5)
  change (36 wk – 12 wk) −0.3 (3.6) 0.1 (4.2)

1
Presented values are means (standard deviations)

a
Not different by type of prenatal supplement in a repeated measures ANOVA ( P > 0.05)

b
Different by time in a repeated measures ANOVA, P < 0.05

c
Different by supplement over time (interaction) in a repeated measures ANOVA, P < 0.05
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Table 4
Correlation matrices for biochemical indicators during pregnancy among 158 Peruvian mothers and newborns

12 wk 28 wk 36 wk Cord/Placenta

RBC MT
  12 wk 1.00 0.41* 0.37* 0.48*/−0.01
  28 wk 1.00 0.48* 0.33*/0.10
  36 wk 1.00 0.29*/0.09
  cord/placenta 1.00/0.25
Plasma zinc
  12 wk 1.00 0.51* 0.55* 0.07
  28 wk 1.00 0.53* −0.04
  36 wk 1.00 0.08
  cord 1.00
Urinary zinc Spearman’s r
  12 wk 0.33* 0.19* --
  28 wk 1.00 1.00 0.38* --
  36 wk 1.00 --
RBC zinc Spearman’s r:
  12 wk 1.00 0.43* 0.62* 0.58*
  28 wk 1.00 0.60* 0.72*
  36 wk 1.00 0.64*
  cord 1.00
Plasma albumin
  12 wk 1.00 0.54* 0.55* --
  28 wk 1.00 0.67* --
  36 wk 1.00 --
Hemoglobin
  12 wk 1.00 0.34* 0.31* --
  28 wk 1.00 0.54* --
  36 wk 1.00 --
  cord --
Hematocrit
  12 wk 1.00 0.27* 0.27* --
  28 wk 1.00 0.52* --
  36 wk 1.00 --
  cord --
Plasma Ferritin Spearman’s r
  12 wk 1.00 0.40* 0.42* −0.03
  28 wk 1.00 0.65* 0.04
  36 wk 1.00 0.04
  cord 1.00

*
Statistically different from zero, P < 0.05.
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