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HIGH HAIR SELENIUM AS AN INDICATOR OF MOTHER
TO FETUS PLACENTAL TRANSFER FROM BRAZIL NUTS
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B. Moméilovié **, J. Prejac?, V. Visnjevié, S. Brundié*, A.A. Skalny®, N. Mimica*

LInstitute for Research and Development of the Sustainable Eco Systems, Srebrnjak 59, 10 000 Zagreb, Croatia
2 ANO Center for Biotic Medicine, Zemlyanoi val 46, Moscow, 105064, Russia

3 University Hospital Centre Zagreb, Kigpati¢eva 12, 10 000 Zagreb, Croatia

4 Klinika za psihijatriju Vrap&e, Bolni¢ka cesta 32, 10 090 Zagreb, Croatia

ABSTRACT. A pregnant woman in the last trimester of gestation incidentally consumed a package of
Brazil nuts (Bertholletia excelsa) over one week period. Two months after delivery of a healthy baby daughter,
the hair multielement profile analysis revealed a grossly increased hair selenium concentrations of 2.70 in the
mother and 9.74 pg-g~! in the daughter. Adequate hair Se concentration of a Croatian women population range
0.08 — 0.63 ng-g*. There is a substantial capacity of gastrointestinal absorption and trans-placental transfer of
dietary Se from a pregnant mother to the fetus and Se accumulation in the hair of both mother and fetus..
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INTRODUCTION

Selenium is an essential trace element
indispensable for life (Schrauzer, 2008). The daily
selenium requirements are well defined for adult
persons, however, infant selenium requirements are
the subject of expert consensus based on a selenium
in milk concentrations (Institute of Medicine, 2000;
National Institutes of Health, 2015). The aim of this
communication is to show that substantial amounts of
dietary selenium may be transferred via placenta from
the mother to the fetus's hair during the late gestation.

SUBJECT
(MOTHER AND DAUGHTER)

On April 12, 2014 a young 30 years old healthy
white Caucasian woman (9SB, 63 kg, 175 cm),
Zagreb, Croatia, gave a natural birth to her healthy
first baby daughter (?KBM, birth weight 2670 g,
birth length 46 cm, APGAR 10). Two months later,
hair was collected from both mother and daughter for
hair multielement profile analysis: the informed
consent was given by the mother. Mother's long hair
has been divided into two parts: (A-Proximal) some
five cm up from the protuberantia occipitalis externa
on the skull, and (B-Distal) the rest of the hair to the
hair tips. Thus, Part A represents the younger hair
whereas the Part B represents the older hair. Twenty-
five elements were analyzed with the ICP-MS in
every hair sample (the essential elements are
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underlined — Al, As, B, Be, Ca, Cd, Co, Cr, Cu, Fe,
Hg, 1, K, Li, Mg, Mn, Na, Ni, P, Pb, Se, Si, Sn, V,
Zn), at the Center for Biotic Medicine, Moscow,
Russia. CBM is an ISO Europe certified commercial
laboratory for bioelement (major and trace and
ultratrace elements) in different biological matrices,
as described in full detail earlier (Momdilovi¢ et al.,
2006). The highlights of the hair multielement profile
analysis are shown in Table. Immediately, our
attention was directed to the fact that selenium
concentrations were quite different in Part A and Part
B of mothers hair and exceptionally high in the hair
of her daughter. Indeed, the Se concentrations of
0.870 pg-g™* in the mother's hair Part B-Distal were
within the expected adequate selenium status of the
body (Momcilovi¢ et al., 2014b); however the Se
concentrations in Part A-Proximal of the mother's
hair were 2.70 pg-g™t and 9.74 pg-g~t in her daughters
hair, respectively. The latter was, the highest hair
selenium concentration we have ever observed in
Croatia in either men or women. Adequate hair
selenium  concentrations of Croatian women
population range from 0.08-0.63 ug-g? (Mom¢ilovi¢
etal., 2014a).

Since Ms. QSB denied using any selenium
containing supplements, ointment and/or shampoos,
this initiated an extensive dietary recall task of what
she was eating in the apparently last trimester of her
pregnancy. Indeed, approximately 5 cm long hair
sample would cover a period of about five months,
i.e., in this particular case three months of pregnancy
and two months of lactation. She regularly consumed
just the usual mixed Mid European diet. Ultimately,
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we discovered that somewhere around her third
trimester of pregnancy Ms. SB consumed a single
pack of Brazil nuts (Bertholletia excelsa) weighing
about 135 g, which nuts happened to be notorious for
the exceptionally high selenium content of 2.550
uggt Se! This is a 3643% of a daily value
recommended for this element (SELFNutritionData,
2014; National Institutes of Health, 2015).

Thus, with the tools of logical inference, we have
identified the high selenium dietary source, i.e. Brazil
nuts, as a cause of high selenium hair concentrations
in the mother and her daughter. Recently, the
potential role of Brazil nuts for human selenium
supplementation has been recognized (Thompson et
al., 2008; Colpo et al., 2013; Rita Cardoso et al.,
2015).

Table 1. Changes of the hair multielement profile of a pregnant women
in the last trimester of pregnancy and thereafter lactating mother and her 2 months old daughter
after the high dietary intake of selenium from Brazil Nuts (Bertholletia excelsa).
Mean of the 2 replicates (ug-g™)

Before the Brazil Nuts After the Brazil Nuts
Pregnant Mother Lactating Mother
(Hair B-Distal) (Hair A-Proximal) Daughter
B 0.37 B 0.36
Ca 658
Co 0.004 Co 0.007 Co 0.01
Cr 0.020 Cr 0.04 Cr 0.11
Fe 5.25 Fe 5.82 Fe 15.12
| 0.30 | 0.57 | 3.53
K 74.13 K 90.67 K 3359
Mg 63.63 Mg 166 Mg 70.05
Mn 0.05 Mn 0.06 Mn 0.48
Na 14.74 Na 20.94 Na 881
P 154 P 144 P 186
\% 0.003 \Y 0.005 \% 0.01

Adequate hair reference ranges (ug-g™): // Ca @ 290-4400, Mg Q 40-450 (Mom¢ilovié et al., 2013); /1 Q 0.15-2.06),
Se © 0.08-0.63 (Momdilovié et al., 2014a; Prejac et al, 2014); / P &9 120-200 (SELFNutritionData, 2014);
// K @ 20-500, Na @ 60-1400 (Momcilovi¢ et al., 2015); / CBM reference values for women: B (0.00-5.00),
Co (0.006-0.200), Cr (0.15-1.00), Fe (10.0-50.0), Li (0.005-1.00), Mn (0.25-1.80), V (0.00-0.10) (Mom¢ilovi¢ et al.,

2006); [ — deficiency, ® — excess.

Hair is growing at approximately 1 cm per month
(Rook, Dawber, 1982; Robbins, 2012). As already
stated, the 5 cm long segment of her (Ms. @SB) hair,
would cover the time period from the third trimester
of pregnancy till the end of the second month of
lactation. As a matter of fact, the hair selenium acted
as a naturally occurring time spike (Zeitgeber).
According to this data of hair growth, the unadwarent
exposure occurred in the last trimester of pregnancy
and this event could be followed in the early
lactation. Evidently, the mother can get her selenium

from the diet whereas the fetus and breastfed infant
can get it only from the mother.

DISCUSSION

For the first time, to our knowledge, it became
possible to see what was an in vivo bioelement
metabolism at the late stage of pregnancy and early
stage of lactation. It should be noted that the
absorption of many bioelements is also increased
during the late stages of pregnancy. Evidently, high
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pregnancy (third trimester) put a high toll upon
mother to provide her baby with all the essential
nutrients. All the elements in mother's hair, except
boron and phosphorus, appeared to be increased after
the termination of pregnancy, indicating that the fetal
body growth put a huge metabolic demands upon the
mother body than it was in the later two months of
lactation when the infant girl QKBM was exclusively
breast fed. The excessively high values of mother hair
calcium probably indicate the massive calcium transfer
from mother to infant by placenta and later by the
mammary gland. We may comment that mother's iron
status was low in both pregnancy and lactation and that
such an imbalance may have an effect on other element
transfer from mother to the fetus. Indeed, dietary
requirement for some element may be specifically
different in the first, second, and third trimester of
pregnancy. Currently, such a data are not available and
we have no clue why, e.g., boron, would be increased
in a a two month old infant baby. Our results
corroborate with the traditional pediatrician views that
baby nutritional needs have a precedence over the
mother's body nutritional requirements (Kliegman,
2012). Indeed, hair iron concentrations in the infant
were in the observed normal adult iron range whereas
those of the mother were definitively low. Also, this
infant has a much better iodine status (Mom¢ilovié¢ et
al., 2014a) than her mother, providing that the rate of
the hair uptake of iodine is the same between the
mother and her infant. Perhaps some other elements
may be also transferred via placenta into the infant to
such extent that they may become toxic and that
apparently was not the case in this study where a
healthy infant was born.

CONCLUSION

The here presented results of an accidental nature
experiment provides an insight in selenium metabolism
in pregnancy, lactation, and neonatal period of life.
Very high amounts of Se were absorbed by the
pregnant mother and transferred via placenta into the
infant. Hair multielement profile analysis offers a new
possibility for the study of the trace element
metabolism in gestation, lactation and the infant period
of life in a non-invasive way and in full compliance
with the current ethical considerations.
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NMOBbILWWEHHOE COAEPXXAHUE CEJIEHA
B OBPA3LIAX BOJ10OC KAK NMOKA3ATEJ1b NOCTYNJIEHUA
YEPE3 CUCTEMY MATb-NMJIALEHTA-IJ104
NMPU YNOTPEBJIEHNN BPA3WUJ/1IbCKOI'O OPEXA
(BERTHOLLETIA EXCELSA)
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PE3IOME. B mociieqHeM TpuUMecTpe OepeMeHHas JKCHIIMHA IoJydana Opa3suiibCKHE Opexu
(Bertholletia excelsa) B komuuectBe 1 ymakoBKH BecoM OK0JI0 135 r B TeueHHe OmHON Hemenu. JaHHBIC
OpEXU SIBJISIFOTCSI U3BECTHBIM MCTOYHUKOM HMCKJIIOUUTEIBHO BHICOKOTO COMIEpkKaHus cenieHa — 2,550 MKr/r
ceyieHa. DTO cOoOTBETCTBOBAIO 3643% OT peKoMeHIyeMOi CyTOUHOM HOPMBI MOCTYIJICHUS Ui JAaHHOTO
anmemenTa. CrycTsi Ba MecsIia TOCIE POIOB OBUT MPOBEIECH MHOTOYJIEMEHTHBIA CHEKTPaIbHBIA aHAIN3
(metox UCII-MC) Bostoc 310poBOro MitajieHa (1eBoukn) u ee Marepu. [1o pe3yabratam JaHHOTO aHAIH-
3a OBUIO BBISBJICHO OYeHb OOJIBILIOE cojiepkaHue ceeHa. KoHleHTpanus ceneHa coctaBuia 2,70 Mkr/t B
obpasiie Bojoc marepu U 9,4 MKr/r B oOpasile BOJOC €€ J0YEpPH, COOTBETCTBEHHO. AJICKBAaTHas
KOHIICHTpAIIXs CeJIeHa B BOJOCAX XXCHCKOTo HaceleHus XopBartuu konebiercs B auamasone 0,08-0,63
MKI/T. BbUT BBISABICH 3HAYMTENBHBIN MOTCHIMAT aOCOPOLUH CEJCHA B JKEITyJOYHO-KUIICYHOM TPAKTEe
(°KKT) u ero TpaHCIUIaIIEHTapHOH Nepeadn OT MaTepy IDIOAY, a TAaKKe OICHEHO HAKOIUICHHE CeleHa B
BOJIOCAX KaK MaTepd, Tak W Iutofga. [lomydeHHBIe pe3yabTaThl MAaHHOTO WCCICAOBAHHS AlOT
MIpECTaBICHUE O METabOIM3Me CelieHa BO BpeMsl OEpPEeMEHHOCTH, JIAKTAIMM U HEOHATAIbHOTO MEepHOAa
*u3HU. OueHp Oonblne KonudecTBa ceneHa Bcocanuch B JKKT OepeMeHHOHN >KEHIIUHBI U MPOHUKIN
gyepe3 (ero-mnaneHTapubiii O0apbep. [lpemmaraemMoe MPOBEACHUE MHOTO3JIEMEHTHOTO CIIEKTPAIbHOTO
aHaJ#3a BOJIOC JaeT HOBYIO BO3MOXKHOCTH MJISI M3YYCHHS METa0OIHM3Ma MHKPOAIIIEMEHTOB B IIEPHOJ
OEepEeMEHHOCTH, JIAKTAIlUd W MIIAJICHYCCKOTO ITIePHOMA XM3HH HEHHBA3WBHBIM CIIOCOOOM W B TOJHOM
COOTBETCTBUH C ICHCTBYIOIIMH 3THIECKUMH COOOPAKESHHISIMH.

KJIFOUEBBIE CJIOBA: 6pa3uibckuii opex, CeleH, BOJIOChI, 0EpEMEHHOCTb, MEPUO/L JIAKTALIUH, TPAHC-
IUTAIICHTAPHOE TIOCTYIUICHUE CeJIEHa, MaTh, IUIO0/I/MIIaICHEII.
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