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The Association of Blood Boron Levels
with Blood Cell Counts, Mineral Levels

and Postnatal Nutritional Status in
Premature Newborn Infants

AABBSS  TTRRAACCTT  OObbjjeeccttiivvee::  To investigate the relationship between whole blood boron levels of premature
newborns and complete blood count, plasma calcium and phosphorus levels, postnatal nutritional status.
MMaatteerriiaall  aanndd  MMeetthhooddss::  This study included premature neonates who were born earlier than 35 weeks and
treated in the neonatal intensive care unit. We evaluated the relationship between blood boron levels and
gestational week, birth weight, sex, complete blood count, plasma calcium and phosphorus levels, nutri-
tional status, and growth. Postnatal malnutrition at the sampling day was also recorded. Patients were di-
vided into three groups according to feeding type as breast fed, mixed fed, or parenterally fed group 1, 2,
and 3, respectively.  Blood was drawn from 50 premature newborns between postnatal day 21 and 23 to
evaluate the relation with feeding type and blood boron levels. Blood samples were frozen at 40oC. Total
parenteral nutrition (TPN) samples were collected at analysis day. All samples were analyzed for boron
by colorimetric spectrophotometry. RReessuullttss:: The mean boron levels of all patients were 1.75 ± 1.11 mg/L,
the median level was 1.62 mg/L, and ranged between 0.25 to 5.74 mg/L. There was no correlation with
blood boron levels and gestational week, birth weight, complete blood count, or plasma calcium and phos-
phorus levels. Blood boron levels were higher in TPN group than others without significant difference.
TPN solutions were contaminated with boron. Blood boron levels were significantly lower in the postnatal
malnutrition group (p= 0.036). CCoonncclluussiioonn:: Blood boron levels of premature newborns were similar to
adults. All components of TPN were contaminated with boron. Blood boron levels were lower in malnu-
trition group. Low boron levels in malnourished patients may result from insufficient intestinal absorp-
tion or excess use of boron because of high catabolism. 

KKeeyy  WWoorrddss::  Infant, newborn; infant, premature; parenteral nutrition; malnutrition; boron 

ÖÖZZEETT  AAmmaaçç::  Prematüre yenidoğanların kan bor düzeylerinin tam kan sayımı, serum kalsiyum ve fosfor
düzeylerine etkisini, beslenme şekli ve büyüme ile ilişkisini incelemektir. GGeerreeçç  vvee  YYöönntteemmlleerr::  Çalışmaya
35 haftanın altında doğan ve yenidoğan yoğun bakım ünitesinde yatan prematüre yenidoğanlar alındı.
Gebelik yaşı, doğum ağırlıkları, cinsiyetleri, tam kan sayımı, serum kalsiyum ve fosfor düzeyleri, postnatal
malnütrisyon, beslenme ve büyüme bilgileri kaydedildi. Hastalar beslenme şekline göre sadece anne sütü,
anne sütü + mama ve sadece total parenteral nutrisyon (TPN) olmak üzere 3 gruba ayrıldı. Elli hastadan
postnatal 21-23. günler arasında beslenme şekli ile kan bor düzeyleri arasındaki ilişkiyi değerlendirmek
için venöz kan örnekleri alındı. Kan bor düzeyi ölçümü için örnekler 40oC saklandı. TPN sıvılarının bor
miktarlarını ölçmek için alınan örnekler çalışma günü laboratuvara iletildi. Bor düzeyleri kolorimetrik
spektrofotometri ile ölçüldü. BBuullgguullaarr::  Prematüre yenidoğanlarda kan bor düzeyinin 0.25 ile 5.74 mg/L
arasında değiştiği, ortanca 1.62 mg/L, ortalama 1.75 ± 1.11 mg/L olduğu bulundu. Kan bor düzeyi ile gebelik
yaşı, doğum ağırlığı, tam kan sayımı, serum kalsiyum ve fosforu arasında ilişki saptanmadı. TPN alanların
kan bor düzeyi yüksek bulundu ancak fark anlamlı bulunmadı. TPN sıvılarının bor ile kontamine olduğu
görüldü. Postnatal malnütrisyon görülen bebeklerin kan bor düzeyi yeterli kilo alımı olan bebeklere göre
istatistiksel olarak düşük bulundu (p= 0.036). SSoonnuuçç:: Prematüre yenidoğanların kan bor düzeyinin
erişkinlerin kan bor düzeyine benzer olduğu, TPN sıvılarının bor ile kontamine olduğu gösterildi. Postnatal
malnütrisyonu olan hastaların kan bor düzeyi anlamlı olarak düşük saptandı. Neden olarak yetersiz
gastrointestinal emilim veya artmış katabolizma nedeniyle fazla bor kullanımı olabileceği düşünüldü. 

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Yenidoğan; prematürite; parenteral nütrisyon; malnütrisyon; bor
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o ron (B) is an es sen ti al bi o ac ti ve ele ment  for
all vas cu lar plants and ani mals but   it is con-
tro ver si al in hu mans.1 In 1981, Ni el sen sug-

ges ted that B might be an es sen ti al nut ri ent for
chicks, and that B de fi ci ency ca u ses dep res sed
growth.2 B plays a ro le in the rep ro duc ti on of fli es,
fish, frogs, and mi ce. Bo ron is es sen ti al for rep ro -
duc ti on, emb ryo ge ne sis, or ga no ge ne sis, and de ve -
lop ment in ani mals.3,4 Arms trong et al ha ve
sug ges ted that B de fi ci ency af fects the im mu ne re-
s pon se and growth in gilts.5 B al so plays a re gu la -
tory ro le in the me ta bo lism of se ve ral mic ro nut-
ri ents, such as cal ci um, phosp ho rus, and mag ne si -
um.6

B le vel in hu mans’ af fects blo od cell co unts and
he mog lo bin con cen tra ti ons.7 Ex pe ri ments me a su -
ring bra in and psycho lo gi cal func ti on in di ca ted that
ina de qu a te di e tary B led to lo wer per for man ce in
cog ni ti ve and mo tor tests.8 The ef fects of B de fi ci -
ency or to xi city on new born and pre ma tu re in fants
are unk nown. We know that B af fects growth, he -
ma to lo gi cal pa ra me ters, and bo ne me ta bo lism; the -
re fo re bo ron may af fect pre ma tu re in fants. The
pre sent study was de sig ned to in ves ti ga te the as so -
ci a ti on of blo od bo ron le vels (BBL) of pre ma tu re
new borns with comp le te blo od co unt (CBC), plas ma
cal ci um (Ca) and phosp ho rus (P) le vels, and post na -
tal nut ri ti o nal sta tus. We al so in ves ti ga ted the amo -
unt of bo ron in TPN so lu ti ons to eva lu a te the
con ta mi na ti on.

MATERIAL AND METHODS
This study inc lu ded pre ma tu re ne o na tes who we -
re born ear li er than 35 we eks and tre a ted in the NI -
CU of Başkent Uni ver sity Hos pi tal bet we en
Ja nu ary and Au gust 2005. Pa ti ents with ma jor con-
ge ni tal ano maly, con ge ni tal he art di se a se, in trac -
ra ni al he morr ha ge, and ba bi es of di a be tic or
hyper ten si ve mot hers we re exc lu ded. In for med
con sent form was sig ned by pa rents and et hics
com mit te e ap pro val was ta ken from Me di cal Scho -
ol of Başkent Uni ver sity. Ges ta ti o nal age, birth we -
ight, sex, fe e ding and to tal pa ren te ral nut ri ti on
pro per ti es, the amo unts of red blo od cell trans fu si -
ons, we ight on samp ling day, CBC pa ra me ters,
plas ma Ca and P le vels we re no ted.

Blo od was drawn from 50 pre ma tu re new-
borns bet we en post na tal day 21 and 23 to check
plas ma elec troly te le vels and CBC pa ra me ters, and
2 cc blo od was al so drawn in to a poly propy le ne sy-
rin ge analy ze for B at sa me ti me. Post na tal 21-23
days we re cho sen as samp ling day to eva lu a te the
ef fect of fe e ding stra te gi es for blo od bo ron le vels.
Blo od samp les we re fro zen at -40OC un til analy zed
for B. Ele ven com po nents used in the for mu la ti on
of TPN so lu ti ons we re se lec ted for tes ting B con-
cen tra ti on at analy sis day. The co lo ri met ric spec-
trop ho to metry met hod was cho sen for de ter mi ning
blo od bo ron le vels; be ca u e se of re ac hing ea sily and
its cost ef fec ti vity. All blo od and TPN samp les we -
re put in to por ce la in glas ses and we re as hed in a
muff le fur na ce at 500OC, and as hed samp les we re
dis sol ved in di lu te acid (HNO3) be fo re dying with
azo met hin-H at pH 5.1. Bo ric acid/azo met hin-H
co lo red comp le xes we re analy zed for B at 420 nm
wa ve length ab sor ban ce by a co lo ri met ric spec trop -
ho to metry. Be ca u se dying and tem pe ra tu re can af-
fect the de com po si ti on of B, all samp les we re
analy zed twi ce. 

Pa ti ents we re di vi ded in to thre e gro ups ac cor -
ding to fe e ding type du ring the last we ek be fo re
samp ling. In fants that we re bre ast fed, mi xed fed,
or pa ren te rally fed we re eva lu a ted as gro up 1, 2,
and 3, res pec ti vely. Pa ti ents at samp ling day smal -
ler than the 10th per cen ti le for ges ta ti o nal age we -
re eva lu a ted as the post na tal mal nut ri ti on gro up.9

The cor re la ti on bet we en BBL and ges ta ti o nal we ek,
birth we ight, sex, CBC, amo unts of eryt hrocy te
trans fu si on, Ca and P le vels, nut ri ti o nal sta tus we -
re eva lu a ted with Pe ar son cor re la ti on analy se test.
The dif fe ren ce of BBL of gro ups we re analy zed
with In de pen dent-samp les T-test or One-way
ANO VA tests.

RESULTS
Among fifty ca ses, BBL of 46 in fants (28 girls and
18 boys) was me a su rab le. De mog rap hi cal pro per ti -
es of pa ti ents are lis ted in Tab le 1. The me an bo ron
le vels of all pa ti ents was 1.75 ± 1.11 mg/L, the me-
di an le vel was 1.62 mg/L, and ran ged bet we en 0.25
to 5.74 mg/L. Blo od bo ron le vel in boys we re hig -
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her than in girls, but not sig ni fi cantly (BBL of boys:
1.83 ± 0.96 mg/L, girls: 1.69 ± 1.19 mg/L; p> 0.05).
The re was no cor re la ti on with BBL and ges ta ti o nal
we ek, birth we ight, CBC and for mu la ti on; blo od
he mog lo bin con cen tra ti on (Hb), he ma toc rit (Hct),
me an cor pus cu lar vo lu me (MCV), me an cor pus cu -
lar he mog lo bin (MCH), me an cor pus cu lar he mog -

lo bin con cen tra ti on (MCHC), red cell dis tri bu ti on
we ight (RDW), red blo od cell co unt (RBC), pla te -
let co unt, me an pla te let vo lu me (MPV), whi te blo -
od cell co unt (WBC) and ab so lu te ne ut rop hil,
lymphocy te, mo nocy te, eo si nop hil, ba sop hil cell
co unt, amo unts of eryt hrocy te trans fu si on, plas ma
cal ci um and phosp ho rus le vels. The re we re no dif-
fe ren ces in Hb con cen tra ti on, Htc, MCV, MCH,
MCHC, RDW, MPV, RBC, pla te let co unt, WBC
co unt and ab so lu te ne ut rop hil, lymphocy te, mo no-
cy te, eo si nop hil, ba sop hil cell co unts, Ca and P le -
vels bet we en fe e ding gro ups. BBL was hig her in
pa ren te rally fed in fants (gro up 3) but not sig ni fi -
cantly (Tab le 2). Blo od bo ron le vels we re sig ni fi -
cantly lo wer in the post na tal mal nut ri ti on gro up
than no mal nut ri ton gro up (n= 14; 1.23 ± 0.65
mg/L, n= 32; 1.98 ± 1.20 mg/L res pec ti vely, p= 0.036
(Fi gu re 1). All com po nents of TPN we re con ta mi -
na ted with B (Tab le 3). The bo ron con tent of pa r-
en te ral nut ri ti on so lu ti ons was suf fi ci ent to me et
the da ily de mands.

Boys/Girls (n) 18/28

Gestational weeks (wk) 29.8 ± 2.0  (26-34 wk)

Birth weigth (g) 1290 ± 317  (680-1950)

Sampling day weigth (g) 1515 ± 351 (780-2350)

Hemoglobin (g/dL) 10.1 ± 1.7  (7.03-13.5)

Hematocrit (%) 28.5 ± 4.9 (18.8-37.8)

WBC count (K/mL) 12.7 ± 3.9 (5420-22600)

Platelet count (K/mL) 376 ± 181 (31-683)

Calcium (mg/dL) 9.54 ± 0.74 (7.2-11.6)

Phosphorus (mg/dL) 4.50 ± 1.74 (2.2-8.1)

Blood boron levels (mg/L) 1.75 ± 1.11 (0.25-5.74)

TABLE 1: Demographical properties of patients.

TABLE 2: Results of feeding groups.

Feeding groups
Number (n)
Boron (mg/L)

Hb (g/dL)

Htc (%)

MCV (fL)

MCH (pg)

MCHC (%)

RDW (%)

RBC (M/mL)

WBC (K/mL)

PLT (K/mL)

Calcium(mg/dL)

Phosphorus (mg/dL)

Breast fed
22

1.69 ± 0.86
(0.58-3.64)
10.4 ± 1.4
(8.93-12.1)
29.5 ± 4.1
(25.1-38.3)
93.8 ± 5.6
(88.7-101)
33.3 ± 2.9
(30.1-37)
35.5 ± 1.2
(33.9-36.8)
17.5 ± 1.3
(15.9-19.0)
3.14 ± 0.45
(2.63-3.69)
12.3 ± 2.8

(9.68-16.10)
376 ± 139
(197-515)

9.24 ± 0.54
(7.1 ± 11.2)
4.66 ± 1.86

(2.6-8.1)

mixed
8

1.52 ± 0.92
(0.36-3.64)
10.1 ± 1.6
(7.03-12.5)
28.2 ± 4.9
(18.8-38.8)
92.3 ± 6.8
(78.3-104)
33.1 ± 2.6
(27.9-37.6)
35.9 ± 1.0
(34.0-38.3)
17.1 ± 1.2
(15.0-20.2)
3.10 ± 0.60
(2.18-4.10)
12.9 ± 4.3
(5.42-22.6)
368 ± 193
(31.3-683)
9.45 ± 0.37
(7.3 ± 11.2)
4.27 ± 1.67

(2.2-7.9)

TPN
16

2.03 ± 1.48
(0.25-5.74)
10.4 ± 2.1
(7.90-13.5)
29.5 ± 6.0
(22.5-37.4)
92.7 ± 4.9
(84.5-97.6)
32.8 ± 2.0
(29.7-34.6)
35.4 ± 0.4
(34.8-36.0)
17.6 ± 0.8
(16.3-18.4)
3.17 ± 0.58
(2.41-3.83)
12.4 ± 1.3
(10.9-13.7)
430 ± 139
(252-581)

9.63 ± 0.77
(7.8 ± 11.5)
4.42 ± 1.52

(2.4-8.0)

mean
46

1.75 ± 1.11
(0.25-5.74)
10.1 ± 1.7
(7.03-13.5)
28.5 ± 4.9
(18.8-37.8)
92.5 ± 6.4
(78.3-104)
33.1 ± 2.5
(27.9-37.6)
35.8 ± 1.0
(33.9-38.3)
17.2 ± 1.2
(15.0-20.2)
3.11 ± 0.58
(2.18-4.10)
12.7 ± 3.9

(5420-22600)
376 ± 181
(31-683)

9.54 ± 0.74
(7.2-11.6)

4.50 ± 1.74
(2.2-8.1)
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DISCUSSION
Bo ron le vels can de pend on me a su re ment tech ni -
qu e. BBL we re me a su red in adults as 1.71 ± 1.1
mg/L by co lo ri met ric spec trop ho to metry.10 The
plas ma B con cen tra ti on in ne o na tes ran ged from
0.21 to 0.62 mg/L de ter mi ned by ato mic ab sorp ti -
on spec trop ho to metry.11 The re is no li te ra tu re da -
ta abo ut BBL in pre ma tu re in fants. This study
sho wed that the BBL of pre ma tu re in fants ran ged
from 0.25 to 5.74 mg/L, the me di an va lu e was 1.62
mg/L, and the me an va lu e was 1.75 ± 1.1 mg/L by
co lo ri met ric spec trop ho to metry, which was si mi lar
to adult le vels de ter mi ned by the sa me met hod.
The me an BBL of boys was hig her than girls, but
not sig ni fi cantly, as in the li te ra tu re.12

In rats, B supp le men ta ti on re du ces the whi te
blo od cell co unt and in cre a ses cir cu la ting con cen -

tra ti ons of na tu ral T cells.13 Bo ron supp le men ta ti on
in cre a ses blo od he mog lo bin con cen tra ti on, MCHC,
and MCH, and dec re a ses he ma toc rit, RBC co unt
and pla te let co unt in hu mans. Di e tary B did not af-
fect MCV, MPV, and WBC co unts. The se fin dings
sug ges ted that B af fects mem bra ne func ti on and
thus in di rectly af fects eryt hro po i e sis or he ma to po -
i e sis.7 Ni el sen and Pen land re por ted that pe rip he -
ral B supp le men ta ti on in cre a ses WBC co unt and
the per cen ta ge of ne ut rop hils, and dec re a ses lym-
phocy te co unt in pe rip he ral for mu la ti on.14 In our
study B le vels did not cor re la te with CBC, ab so lu -
te cell co unts in pe rip he ral for mu la ti on, or the
amo unt of eryt hrocy te trans fu si ons. All stu di es on
the re la ti ons hip bet we en B and he ma to lo gi cal pa-
ra me ters ha ve in ves ti ga ted the ef fects of B supp le -
men ta ti on, but no da ta exists abo ut the ef fects of
BBL on he ma to lo gi cal pa ra me ters. 

Bo ron al so se ems to af fect the me ta bo lism of
Ca and P in ani mals and hu mans. Di e tary B supp -
le men ta ti on in cre a sed ap pa rent ab sorp ti on and the
ba lan ce of Ca and P in vi ta min D-de fi ci ent rats, in-
cre a sed plas ma Ca in cho le cal ci fe rol-de fi ci ent
chicks, in cre a sed plas ma Ca, P, al ka li ne phosp ha -
ta se in bro i ler chic kens, dec re a sed uri nary Ca and
P ex cre ti on in wo men con su ming a low-mag ne si -
um di et, in cre a sed io ni zed Ca and vi ta min D and
dec re a sed se rum cal ci to nin and os te o cal cin in ol -
der hu mans.6,15-18 The se stu di es sug ges ted that if the
di et is al so low in ot her mi ne rals or vi ta min D, the
le vel of B in di et af fects mi ne ral ba lan ce. B may af-
fect pre ma tu re in fants be ca u se of the ir sus cep ti bi -
lity to os te o pe ni a and in comp le te bo ne
mi ne ra li za ti on. The re was no da ta eva lu a ting BBL
and mi ne ral ba lan ce. No cor re la ti on was de tec ted
with plas ma Ca, P, le vels and BBL. Ca and vi ta min
D supp le men ta ti on of all pre ma tu re in fants inc lu -
ded in this  study may exp la in this lack of cor re la -
ti on.

Va ri o us tra ce ele ments, inc lu ding iron, zinc,
cop per, se le ni um, man ga ne se and io di ne are com-
monly ad ded to for mu las and TPN so lu ti ons. Ul tra-
tra ce ele ments (bo ron, alu mi num, moly bde num,
nic kel and va na di um) are not ad ded. Ne arly all of
the com po nents used for TPN so lu ti ons are con ta -
mi na ted with ul tra tra ce ele ments.19,20 Po ten ti al so -

FIGURE 1: Blood boron levels and postnatal malnutrition.
BBL of the malnutrition group was significantly lower than no malnutrition
group (p= 0.036).

Solution type Boron amount (mg/L)

Trophamin® (6% amino acid solution) 2.274

ClinOleic® (20% lipit solution) 2.724

Dextrose (10%) 1.262

NaCl (3%) 0.812

KCl 2.387

K-phosphate 3.174

Ca-gluconate 5.760

MgSO4 3.061

NaHCO3 2.720

Tracutil® (trace elements solution) 3.170

Soluvit® (water soluable vitamins solution) 2.836

TABLE 3: Boron contamination of TPN solutions.

All components of total parenteral nutrition were contaminated with B.
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ur ces of tra ce ele ment con ta mi na ti on inc lu de pac -
ka ging, ma nu fac tu ring met hods, and in he rent im-
pu ri ti es in the che mi cal cons ti tu ents used to
pro du ce the com po nent so lu ti ons. Ber ner et al re-
por ted that so lu ti ons of Ca-glu co na te, po tas si um
phosp ha te, and Mg sul fa te con sis tently con ta i ned
the hig hest bo ron con cen tra ti ons, but sin ce inad -
ver tent in ta ke of B from TPN so lu ti ons is <10% of
the amo unt ab sor bed da ily by nor mal sub jects, B
de fi ci ency do es exist in long-term TPN pa ti ents.19

Con trary to this re port, Plu ha tor-Mur ton et al re-
por ted that bo ron con ta mi na tes all of TPN so lu ti -
ons, es pe ci ally ami no acids, po tas si um chlo ri de,
Ca-glu co na te, and so di um chlo ri de so lu ti ons we re
subs tan ti al.20 In our study, ele ven com po nents used
in the for mu la ti on of TPN so lu ti ons we re se lec ted
for tes ting B con cen tra ti on. Samp les we re analy zed
for B using co lo ri met ric spec trop ho to metry. Bo ron
was pre sent in every com po nent analy zed. Ca-glu -
co na te, po tas si um phosp ha te, Mg sul fa te, and tra ce
ele ment (Tra cu til®) so lu ti ons con ta i ned the gre a -
test amo unt. Ho we ver, the to tal amo unt of the se
so lu ti ons we re lo wer than the to tal amo unt in TPN,
in di ca ting that the ma in so ur ces of bo ron in TPN
we re dex tro se and ami no acid so lu ti ons. Bo ron
con ta mi na ti on in TPN ran ged from 0.21 mg/day to
0.56 mg/day, which ap pro xi ma tes the re com men -
ded da ily bo ron in ta ke for 6- to 11-month-old in-
fants. Me an blo od bo ron le vels we re slightly, but
not sig ni fi cantly, hig her in the TPN gro up than the
bre ast-fed or mi xed fed gro ups. This ex ces si ve B
may be du e to the ad mi nis tra ti on of bo ron in tra ve -
no usly. Tra ce ele ment lo a ding and to xi city (es pe ci -
ally alu mi num) ha ve be en re por ted in in fants and
adults who ha ve re ce i ved tra ce ele ment-con ta mi -
na ted TPN so lu ti ons.21 For tu na tely, the re are no ca -
ses of bo ron to xi city vi a TPN so lu ti ons in the
li te ra tu re. Alt ho ugh sa fe in adults, ex ces si ve B
and/or ot her tra ce ele ments in TPN so lu ti ons may
be to xic in pre ma tu re in fants be ca u se of kid ney im-
ma tu rity.

Re cent stu di es sho wed that B supp le men ta ti on
to a low-B di et in cre a sed per for man ce of chicks fed
both of ade qu a te and ina de qu a te vi ta min D-con ta -

i ning di ets, me a su res of bo ne in bar rows, and im pa -
i red the sur vi va bi lity of zeb ra fish emb ryos and
growth of tro ut emb ryos.18,22,23 The re are no stu di -
es on the ef fects of B de fi ci ency and/or B supp le -
men ta ti on in hu man fe tal or in fant growth. He re
we sho wed low bo ron le vels in 14 pre ma tu re new-
borns with post na tal mal nut ri ti on. Low bo ron le v-
els in mal no u ris hed pa ti ents may re sult from
in suf fi ci ent in tes ti nal ab sorp ti on or ex cess use of
bo ron be ca u se of high ca ta bo lism. Ni ne of the se 14
pre ma tu re in fants we re al so small for the ir ges ta ti -
o nal age, pu ta ti vely du e to ma ter nal bo ron de fi ci -
ency or in tra u te ri ne mal nut ri ti on, which co uld
le ad to low BBL in the se in fants. A co hort study
sho uld eva lu a te the ef fects of both di e tary B and
cord blo od bo ron le vels on growth in in fants of
preg nant wo men.

The study met hod was the most im por tant li -
mi ta ti on of this study be ca u se blo od bo ron le vels
we re me a su red cross sec ti o nally. A co hort study
may en su re mo re va lu ab le in for ma ti on abo ut bo -
ron and growth. Al so, the me a su re ment of hu man
milk bo ron le vels of bre ast-fed pre ma tu re in fants
co uld pro vi de mo re qu an ti ta ti ve va lu es.  

CONCLUSION
Blo od bo ron le vels of pre ma tu re new born in fants
we re si mi lar to adults. The re was no cor re la ti on
with blo od bo ron le vel and ges ta ti o nal age, birth
we ight, comp le te blo od co unt and for mu la ti on,
and plas ma cal ci um and phosp ho rus le vels. Blo od
bo ron le vels in pa ren te rally fed in fants we re
slightly hig her than bre ast-fed or mi xed-fed in-
fants, pro bably du e to TPN con ta mi na ti on with
bo ron. BBL we re lo wer in the mal nut ri ti on gro -
up. Eva lu a ti on of bo ron le vels of cord blo od and
BBL in preg nant wo men with a co hort study will
en su re mo re va lu ab le in for ma ti on abo ut bo ron
and growth. 
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