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Marcury in Human Colostrum and Early Breast Milk.
Its Dependence on Dental Amaigam and other Factors

G. DRASCH, S. AIGNER, G. ROIDER. F. STAIGER#* and G. LIPOWSKY>

Institute of Forensic Medicine, * (st Gynecological Clinic of the Ludwig-Maximiliuns-University

Muanich, Germany

(Reveived April/Nosember 11H97)

Summary

The mercury concentration in 70 breast milk samples (Hg-M) from 46 mothers, collected within the first 7
days after delivery, was determincd by cold vapour aiomic absorption spectrometry. Lor comparison, 9 formula
milk samples (reconstituted with Hg-free water) were investigaied. ‘The Hg-M in the human miik samples
ranged from <0.2 w 6.86 p/L (median 0.37). in the formula milk samples from 0.4 to 2.5 pg/l (median ).76).
The Hg-M in the breast milk samples correlates positively with the number of maternal teeth with dental amal
gam. The mean Hg-M of amalgam-free mothers was < 0.2 pg/L.. while milk from mothers with 1-4 amaigam
fillings cantaincd 0.57 ug/L, with 5-7 fillings 0.50 ug/l.and with more than 7 fillings 2.11 pg/L. Hg-Mcorrelat-
ed ncgatively to the day after delivery. Frequency of fish consumption tcnds 1o influence Hg-M positively,
while the age of the mother shows no signilicant correlation. In the first 2 to 3 days afer delivery some colos-
trum samples with Hg-M higher than in formula milk were found. Later on, the Hg-concentration in the breast
milk was cqual or cven lower to that in formula milk. The higher g burden of infunis' tissues from mothers
with dental amalgam. as reported previously, must be explained (1) by a prenatal transfer of Hg from the moth-
er’s lillings through the placenta to the fetus, followed by a redistribution of this Hg in the bady of the newborn,
and (2) an additionnl burden via breast milk. Nevertheless, the comparison of Hg-M in breast and formula milk,
the relatively moderate Hg burden in both kinds of milk, and the multiple manifest advantages of breast fccding
speak aguinst any limitation of nursing, even for mothers with a large number of dental amalgarn fillings.
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introduction ‘

Recently we showed (3), that the mercury (Hg) con-
centration in human tetal tiver and kidney tissues is corne-
lated with the number of the dental amalgam fillings of
the mother. It was proven that Hg from these fillings
crosses the placenta. Moreover, in the finst year of life of
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an infant, the Hg-concentration in the brain and in the
kidney still corrclates with the number ot the mother’s
amalgam fillings. To caplain this. breast mitk as a second
pathway for the Hg trunster from mother to infant was
theoretically discussed (4). The design of this former
study did not atlow clarification of the influcnce of nurs-
ing on the Hg burden of infunis. Therefore, in this study
the Hy concentrations in human breust milk samples (Hg-
M) were determined and the results compared with the
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number of dental amadgam (illings of the mothers qmld
other factors which may inflemnce the Hg-M {day after
delivery. fish consumption, age and sccupational Hy hur-
den nf the mothers,

Materials anct Methods

Fram 6 mothers (age 22 - 39 years, meun 31.4 years}
at feast one breast milk sample (approsimately 5 mi cach)
was collected on the 2nd to the Tth day afier delivery in
the 1. Gynuecalagival Clinic of the Ludwig-Maximilinns-
Lniversity of Munich, Additionally, in 24 cases a secand
milk sample from the same mother was collected on the
following day. After cleuning of the breast. the breust
milk wus squeeged our by hand dircctly into plastic whes.
The tubes had been previously tested to muke certain that
they waere not contuminated with Hg and did not ubsort
ihe element. L ntil unalysis. the breast milk samples were
stored w -20°C.

The mothers’ dental status and uge were recorded (Ta-
ble t). The mothur wers quastioned on their fish con-
sumption and the possibility of an occupational burden .
All wurnen lived in the area of Southern Bavaria.

For comparison, 9 formula milk samples (Aptamil,
Milumil 1, Miturail 2, pre-Aponti Anfangsmilch, Alete
Folgemilch, Hipp HA. Hipp Anlangsmilch, Humans An-
fangwmilch, Husiana HA, ) wera bought and reconstitut-
ed with Hg-free water (i.c. water with a Hg concentration
< 0.1 pg/L, the quanititative desection limit of the analytic
method).

To determine the Hg concentrution, .0 ml of the milk
sample was digested in PTFE-lincd Paxr digestors (Ktim-
e, Rosenheim, Germany) with 1.0 ml 65% nitric acid
(Suprupus grade, E. Merck, Durmstadt, Germany) st 140
%C foor & houss. Alter cooling, the samples were dilutad to
100 ml with destilled water und the Hg-concentrations
determined in duplicate aliquots by Cold Vapnur Atomic
Absorption Specirometry (CV-AAS) after enrichment on
n go!d-platinum net {equipmenl and parametcrs: Perkin-
Bimer HGA 20, amalgamation mode, purge 1 1 5. rouc-
tion 10 s, purge I 40 5, cetl temp. 200 °C, purge gaa N,,
NaBH -solution 3% in 1% NaOH, Perskin-Elmer AAS
(100 B. EDL-lanp, w| 253.6 am, sl G, 7nm).

A certified spiked skim milk powder (BCR 150,
Cummission of the European Cammunities) was used for
validation of the analyticsl method. Four different refer-
ence samples (2 x 200 mg, 2 x 100 mg) werc dissolved in
| m! water and worked up as described abuV;:. Hg con-
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cemteations thascd on dry mass) of 9.0 < 9.3 paAyg were
fouml teertified 9.4 3 1.7 pp/hy). Since comynmition of
hurtiat eolostm amd skimed cow's itk is guite difler-
ent, 10 differemt colostrum saimples were spyhed with oi.
ther 16 np Hg** or 19 o Melg' per mi and digested and
analysed av deseribed above. The revovery was 42
103 for Hg™ und Y0 - [D5% for MeHy". The deternsina-
tiom limsit was 0.2 gg Hy/L sk

Sranisnics

All spatisties were cidentared by SPSS 6.0, “Siatisti-
cully significant” was defined us a probubility ol pe 0.05,

Resuits

In the reconstituied Tormula mith samples tn = 9) Hy
concentraiions between 0.4 /L und 2.5 g/l towedian
0.76 ng/L) were found,

I afl 70 breast milk sampics investigated Hyg concen-
trations (Hg-M) between 6.86 pg/l. (maximum) und be-
low the derermination fimit of (1.2 pg/l. were found. The
medisn of all first samples (n=48) was 0.37 ug/i.. An oc-
cuputionul burden was anticipated in one casa (o volun.
teer teaching chemistry). but the [ig-M of thia mother
was 0.2 pg/l.., i.e. in the lowest runge. Therefore, an occu:
pations! influence was rejectad and thix cose not eaclud-
od. For further culculutions, the Hg-M of all samples be-
low 0.2 pg/L (n = 28) were sct to 1/2 of the determination
limit, i.e 0.1 pg/l.

In the 24 cases where two mitk samples had been col.
lected on two consecutive diys the Hg-M decrensed with
time after delivery (Figure 1). The decrense was shown to
be significant by an intra-individual pair-wisc compuri-
son (Wikoson Mutched-Pairs  Signed-Ranks  Test,
p<il)

Tor aveid stutistical interdepencence of some of the
values (Le. in milk samples from the same mother taken
on diffcreat days) only one milk sample from each moth
er {n = 46) was taken into sccount for further atatistical
unalysis (in the cuse of twn samplcs from one mother the
hirst one).

Hg-M is positively rank-comrelaed on o significamt
level to the mother's number of teeth with amalgum
(Spearmun rank cornelation, r = + 0.3, p < 0.001, Figure
2). The Hg cuncentration in milk samples from mothers
without dental umalgam (median < 0.2 pg/L) Is seadsel-
caity (Mann-Witncy U-Test, p < 0.01) lower than in for-
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Figuer 1. Concemiration f awaury in humao breast milk in de-
pendence un e diy after Jelivery fconsevutive samples from one
mother dns connecied by u line)

mula milk sumples (0,76 pupA.). while Hg-M trom math-
et with more than 7 amalgum [illings i significantly
higher (muedian 2,11 pg/1.) thun in lormulu milk (p <
0.01). The Hy-M's of the group with 1 - 4 [illings (0.57
p/l) and 5 - 7 Gillings (41.50 pug/L) do not differ stutisti-
cilly from the 8g-M in formula mitk (Vigure 2).
Furthermore, Hg-M is negatively vorrcluied to the
duy after delivery (¢ = - 0.26, p = 0.04) (in contrast to the
culculatiun abuve this is nn inter-individual comparison).
From Table | cun be seen that the dependence on the day
alter delivery i largely determincd by u decline of Hg-M
within the first 3 days post partem. [t only Hg-M'¢ from
duy 4 to 7 pust partem are comelated to the dey ufter do-
tivery, the rexult {r = - 0.09, p = 0.28} is no longer statisti-
cally significant. Fish consumption frequency tends
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=4 »} formtn mitk

Sumbier of Materngl Amuiges Fllings

Figure 2. Box-plos of the mercuty concsatration in human breast
milk (irst samiphe of coch mixther) in dependence un the aumber of
dental amaigam Allingy, inchading 4 cumpsrison 10 formul food
wampicx, The mean Kncs represem the mediun, the “boxes™ the cen-
trad 50% region, the “whiskety” the tutal range.

Murcury i brsist imith - 23

influctice H-M positively ir e +0.22, p = 0.07), 1 only
the 23 cuses without amalgam (illings wene selevied, e
treyuency of Hish comumption thwes not inflienee te Hg-
M all (r= - 0.0, [n this group witheut dentl wmnalgam
the consumption of sult-witer fish rosuits in o higher 1p-
M (miedian 4139 g/t n = §) than consumplion of feesh
water {ish (median 20.2 pafl., n = 18). The age of the
mother shows no signilicint correlation wich Hg-M(r~+
0.i6. p=0.15.

To compane vur results with the literature (7), a lineur
reprension wos caleulaied from the nusmber of dentat
smulgum filfings of the mother w the Hy-M. The correlu-
tion shown by the regression line was statistically signif
icant (p < 0.03), but duc to the high devintion of the 1ig-
M ‘s, the confidence interval is extremcly lurge.

Discussion and Canclusion

Our resuits are in good agreement with previously
publishod data on mercury in breast milk (7.9, HLID).

It was shown, that Hg from the mother's amalgam
fillings increuses the Hy concentratinn in humun breust
milk, This is to be expecied, as dental amaigam is known
w be the main Factor for the Hy burden of men and won-
cn. ut Jeust in arens with moderate fixh-consumption (5).
Vimy al el. (12) found a similar dependence of Hg-M
from dental amalgam. lo coatrast with our and Vimy's
results a study recontly performed in Huriburg, Geemaoy
(7) showed no comelation between Hg-M and maternal
amalgam fillings. These contrustiog resulls may be due to
the fact that the statistical evaluation of the Homburg data
was performed by lincar regression analysis only. The
non-parametric Spearman runk correlation was chosen by
us ¢ the statistical methnd of chuice because of the high
deviation and nue Guussian-distribution of Hy-M's. The
likelihood that mure (Hg-cuntaining) fish is cuten in a
harbour town like Hamburg in comgurison to South Ger-
many may pluy an additionat but minor role in eaplatning
the contrasting rcsully,

Hg-M decreases with lime after detivery. This cosult
is in good agrecment with former studies on Hg-M by
Negretii de Brilitcr et al. (9). In our study the evaluntion
of further changex of Hy-M with time afier delivery was
limited, becaisse many of the mothers under investigation
stopped nursing after the first week. Neogretti de Briitter 1
al. had found 1.33 pug Hg/L mature human breast milk
(median value).

in ¥ formuin milk sampies we found an Hg-M tium
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Tuble 1. Concentristhae ol mercury in o bieast milk (/L) Tiw nmabens i the sow “tish communplion” mein averuge fisitonamnng

noneeesy b, 20 or 8 weeks,

Cona Amulgam  Fish A Dy nfter delivery
number  Ttines CARMITIDIING of munhey - e T -
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< 0.2 jig/ 10 2.5 pg/L (median: 0.76 pg/l). It should be
noted that in our study the formula mitk samples were re-
constituted with Hg-frec water, At leust in some areas the
Hg-content in deinking water (up to 4 1g/L are allowed in
Grermany (1) will contribute further 1o the tosal Hg-M
of formuta milk. reconstituted with 1p watcr. For con-
parison, the upper acceptable limit for cow's mitk in Ger-

many is 10 pg/L {13). A German munufacturer reported
for 13 samples of starting formulo and 6 samplex of fol-
Jow-up formula of their company Hy suncentrutions of <
| pg/kg (determination limit) 10 2 ug/kg dry weight (8).
Some of the breast mitk sumples showed higher Hg-
M's than in the formula samples. With the esception of
uoe sample of colostrum fram the Ind duy from an amal-



medree mothar wil otber ugber Hy MUS derved from
the methers with a greater aumber of Tillings (Tubhe 1
Figune 21, Espevially the highest Hg-M's in ome sudy de-
ervased markelly within oge day. Stermowsiy ef al. (1)
showed thut Hi-M devreases from the 2l to the 5th day.
i is stahic from the Sth day onwaed. We obtained o sim-
iar reslt (e abover From our results it condd be ex-
pected (i the Hg concentiation in mature milk from
mathers with u lrge number of amulgam fillings (> 71 is
in the runge 1 to 2 pg/L. while the mean Hy voncentra-
tion in the wature milk from mothen withoat fGllings
shouid ant be higher than s the calostnum of this groap,
ia. € 0.2 upA.. This is a Jifference of approsimately &
factor of 10, The Hg conventrution in formula milk fies
herween this two extremes and it (e same mnge 28
brenst mitk from mothers with 4 moderate pumber of
amalgam Allings (1-7),

The higher Hg burden of intants from morthers with
dentul amulgam. as foum! by ax previously (3) can be
exphiined partly by (1) & prenatal transter of Hg trom the
muother's filling through the plucent W the fetus and a re-
distribution uf this Hy in the body of the new-born and (2)
by a higher Hg inluke fron breast milk (if the infant is
merved),

Prom the toxicological point of view the high Hg-M'y
in the first colostrum samples are almost negligible. be-
cause the quantity of the first colostrum is rather low (<
100 ml), Much morc refevant is the further supply of the
child: Deriving from a mwan duily intake of 850 mi milk
by o buby weighing § w0 4 kg (2), a Hg-M of 0.153 pg/L
(mother without fitlings) resuits in a weekly Hg intake of
0.16 pg Hg/kg hody weight, while milk with a Hg con-
centration of 1.5 ug/L (mother with > 7 fillings) results in
1.6 ug Hg/kg/week, und for formula milk (mean Hg-M
0.76 pg/L) in 0.8 yig Hg/kg/week. Fur comparison: The
FAQ/WHO committce recomumended a PTW| value (pro-
visioaat tolerable weekly inuske) of S pg Hp/kg/week (6).
Assuming u greater vainerability of the aew-born, cspe-
ciully in the broin ol the immmune system, it yeems ques-
tionuble whether this FTWI value, primarily established
for adults. cun be applied to babies, Qur resulls suppon
the recommendation of the Cerman Heulth Authorities
from 1992 to restrict the application of dencal amudgam in
women before and during child-bearing age for reasun
of public health (1). Nevertheless, the proven multipic
advantages of breat feeding does act justify a limitation
of nursing even for mathers with u large numbcr of dental
arnalgam fillings.
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