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Relationship between umbilical serum manganese level and weight of one-year-old infants:
Based on Laizhou Wan Birth Cohort Study YU Jin-xia, LU Qi, ZHANG Yan, YAO Qian, SHI Rong,
GAO Yu (Department of Environmental Health, School of Public Health, Shanghai Jiao Tong
University School of Medicine, Shanghai 200025, China)

Abstract:

[Background] A large number of studies have shown that manganese can affect the growth
and development of human body. The infant stage is a critical period of rapid growth and
development, and it is more susceptible to the toxic effects due to manganese exposure.

[Objective] The study is designed to investigate the relationship between umbilical serum
manganese level and the weight of one-year-old infants.

[Methods] The present study was based on the Laizhou Wan Birth Cohort Study. A total of
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183 mother-child pairs were finally enrolled, who completed questionnaires and umbilical cord blood measurement. The participants’
demographic characteristics and one-year-old infants’ diet were collected, and infants’ height, weight, and umbilical cord blood levels of
manganese, plead, arsenic, and iron were measured. The study subjects were divided into four groups (Q1-Q4) according to quartiles of
manganese exposure level, and the general demographic characteristics were described. Univariate regression analysis was used to study
the influencing factors of infants’ weight at one year old. After adjusting for pregnant woman’s body mass index (BMI), family monthly
income, parity, infant’s weight at birth, infant’s sex, infant’s staple food intake frequency, lead, iron, and arsenic in umbilical cord blood,
generalized linear model was used to analyze the relationship between umbilical blood manganese level and the weight of one-year-old
infants, and the effect on different genders was further studied.

[Results] The average age of the 183 pregnant women was (27.90+4.61) years old, and the pre-pregnancy BMI was (21.72+3.04) kg:-m™. Among
them, 132 pregnant women were primiparas (72.1%), and 136 pregnant women had no active or passive smoking behaviors (74.3%).
Most infants of one year old often consumed staple foods (83.6%). The one-year-old infants weighed (10.55+1.15) kg, and was (76.97+2.71) cm
in height. The demographic characteristics of pregnant women showed no significant differences among Q1 to Q4 umbilical cord blood
manganese concentration groups (P>0.05), while the weight and height of the one-year-old infants showed significant differences
(F=4.111, P=0.008; F=2.717, P=0.046). The positive rates of manganese, lead, iron, and arsenic in umbilical cord blood samples were
82.5% (151/183), 85.8% (157/183), 99.5% (182/183), and 79.8% (146/183), respectively. The median umbilical cord blood concentrations
of manganese, lead, iron, and arsenic were 106.1pg-L?, 36.3ug-L™, 462.7mg-L?, and 6.4 ug-L", respectively. The correlations of the weight
of one-year-old infants were significant with the concentration of manganese in umbilical cord blood (P=0.005), the concentration of lead
in umbilical cord blood (P=0.030), the frequency of staple food intake of one-year-old infants (P<0.05), and the sex of infants (P<0.001).
For each increase of a logarithmic unit of umbilical blood manganese, the average weight of selected one-year-old infants was reduced
by 0.10kg (95% CI: -0.12--0.07, P=0.021), that of the Q2 group was reduced by 0.68kg (95% CI: -1.11--0.26, P=0.002), while there was
no such an association in the Q3 group or the Q4 group. After sex stratification, for every logarithmic unit increase of umbilical blood
manganese, the average weight of the one-year-old boys was reduced by 0.28 kg (95% CI: -0.42--0.14, P<0.001), and those of the Q2,
Q3, and Q4 boy groups were reduced by 0.81, 0.87, and 0.83 kg (95% CI: -1.42--0.21, P=0.009; 95% CI: -1.49--0.25, P=0.006; 95% CI:
-1.46--0.19, P=0.011), respectively. This association was not found in the one-year-old girls.

[Conclusion] With the increase of umbilical cord blood manganese concentration, the weight of one-year-old infants shows a downward
trend, and the effect may be more pronounced in boys than in girls.

Keywords: trace element; manganese; weight; umbilical cord blood; birth cohort study
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Table 1 Distribution of general demographic characteristics of mother-and-infant pairs by quartiles of umbilical cord blood manganese

levels after logarithmic transformation

=]
Item

21K (n=183)
Total

Ql(n=46) Q2 (n=46) Q3 (n=46) Q4 (n=45) FJ’ P

Tt 4E S / % (Pregnant woman’s age/years) (X+s)
Z243 55 /cm (Pregnant woman’s height/cm) (x+s)
Zagt BMI/ (kg:m?) [ (BMI before pregnancy/ (kg:m?)] (Xts)
F=R (Parity) [n (%)]

#7243 (Primipara)

22243 (Multipara)

27.90+4.61

27.75+4.68 27.97+4.87 27.66+4.37 28.24+4.66 0.143 0.934

162.61+4.19 161.89+4.47 162.00+4.09 163.24+4.13 163.3143.95 1.559 0.201

21.7243.04  21.5743.35  21.77+2.65 21.98+2.86  21.57+3.33 0.192 0.902
3.124 0373
132 (72.1) 34 (73.9) 32 (69.6) 37 (80.4) 29 (64.4)
51 (27.9) 12 (26.1) 14 (30.4) 9 (19.6) 16 (35.6)
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e £ 0=183) 01 (1-a6) Q2 (ne46) Q3 (n=d6) Q4 (n=45) Fi¢ P
Iltem Total
ZHE KT (Education level) [n (%)] 3.316 0.768
#H KL (Middle school and below) 90 (49.2) 25 (54.3) 22 (47.8) 18 (39.1) 25 (55.6)
& H % (High school or secondary technical school) 47 (25.7) 10 (21.7) 13 (28.3) 14 (30.4) 10 (22.2)
AKEKLLE (College and above) 46 (25.1) 11 (23.9) 11 (23.9) 14 (30.4) 10 (22.2)
KEEBUN /7T (Family monthly income/yuan) [n (%)] 591 0.433
<3000 123 (67.2) 35 (76.1) 33 (71.7) 29 (63.1) 26 (57.8)
3000~5000 48 (26.2) 9 (19.6) 9 (19.6) 15 (32.6) 15 (33.3)
>5000 12 (6.6) 2 (4.3) 4(8.7) 2 (4.3) 4 (8.9)
A28 EEhE s (Mother’s active or passive smoking behavior) [n (%) ] 0.731 0.866
7% (No) 136 (74.3) 35 (76.1) 32 (69.6) 35 (76.1) 34 (75.6)
2 (Yes) 47 (25.7) 11 (23.9) 14 (30.4) 11 (23.9) 11 (24.4)
1522 ) |, FBEBNIKX (Infant’s staple food intake frequency at age one) [n (%) ] 9.265 0.413
7 (No) 1(0.5) 0(0) 1(22) 0(0) 0 (0)
{8/ (Rarely) 2(1.1) 1(2.2) 0(0) 1(2.2) 0(0)
B¢ (Sometimes) 27 (14.8) 5 (10.9) 11 (23.9) 5 (10.9) 6(13.3)
2% (Regularly) 153 (83.6) 40 (87.0) 34 (73.9) 40 (87.0) 39 (86.7)
B2 ) |, B &K EE /kg (Infant’s weight at birth/kg) (X+s) 3.41+0.46 3.35+0.39 3.51+0.45 3.41+0.43 3.35+0.55 1.292 0.279
1 %22 ) | {KE /kg (Infant’s weight at age one/kg) (xts) 10.55+1.15 10.82+1.28 10.06+1.18 10.64+0.93 10.68+1.06 4.111 0.008
1%%2 )& /cm (Infant’s height at age one/cm) (x+s) 76.97+2.71  76.86+3.01  76.144+2.36  77.19+2.95  77.70+2.30 2.717 0.046
22,431 (Infant’s sex) [n (%) ] 446 0.216
£ (Boy) 87 (47.5) 21 (45.7) 17 (37.0) 27 (58.7) 22 (48.9)
2z (Girl) 96 (52.5) 25 (54.3) 29 (63.0) 19 (41.3) 23 (51.1)
[E] Qi~o4 BRFISERE S 59 0742.0. 42.0~106.1, 106.1~641.8. 641.8¥1585.0pg-L 7
[Note] The concentrations of manganese in cord blood of Q1~Q4 groups are 0-42.0, 42.0-106.1, 106.1-641.8, and 641.8-1585.0 ug-L?, respectively.
22 159 FAENTEMAZ 158 AESHKNE  8X2
RE (P=0.005). BFMRE (P=0.030). 15 B)LE HZ (Factor b (55D ’
EENIR (P<0.05) UREJLER] (P<0.001) i T /7w (amiymantiyamelya)
H%ﬁﬁéﬁl‘l’?%t)‘(o Jr'u%% 20 3000~5000 0.15 (-0.23~0.53) 0.429
%0 150 | AELMESHEERZHH (1-183) >5000 -0.02 (-0.69~0.66) 0.959
S pUTRE SRR AT N , BRREE AR R
Table 2 Univariate analysis of influencing factors for body weight Mother’s active or passive smoking behavior
of one-year-old infants (n=183) = (No) _ _
EZ (Factor) b (95%¢) P 2 (Yes) -0.14 (-0.52~0.24) 0.456
Zi34FE &S (Pregnant woman’s age) -0.01 (-0.05~0.02) 0.521 159 | B EN R
24355 (Pregnant woman’s height) 0.00 (-0.04~0.04) 0.867 Infant’s staple food intake frequency at age one
Z=Ri] BMI (BMI before pregnancy) 0.01 (-0.05~0.07) 0.716 I (No) — -
B msERE ' - 019 (-0319~-0057)  0.005 18R (Rarely) -2.40 (-5.10~0.30) 0.082
Manganese level in umbilical cord blood 5% (Sometimes) 270 (-4.95~0.45) 0.018
ﬁfﬂ Tszf}uﬁnjiilical cord blood -015(-0287-0.14)  0.030 2% (Regularly) -2.43 (-4647-0.21)  0.032
HEFE SR 4{KE (Infant’s weight at birth -0.26 (-0.62~0.10 0.152
ﬁiﬁﬂlﬁzﬁfﬁ%lical cord blood -0.15 (-0.517021) 0411 ;;) LL%U E|nfant's Sex)g ) ( :
iﬁiﬂ:iifiﬁ%mbilical cord blood -0.03 (-0.3470.28) 0.856 3 (Boy) B B
%z (Girl) -0.84 (-1.15~-0.53) <0.001
F=/R (Parity)
#7=43 (Primipara) - - _ P i 2,
2713 (Multipara) -0.00 (-0.37~0.37) 0.998 2.3 TRFMEREN 155 LIFEHRM
FHEKF (Education level) [TXEMBRBERER, QESHKEZAEX,
FHRILT (Middle school and below) - - PR RESIEM—INERE, 158 L KRETE
I'jgffff?;jor secondary technical school ~027 (-0.6770.13) 0.192 0.68 kg (95% Ccl:-1.11~-0.26, P=0002) ) ﬁ'ﬁ Q3 *n Q4
AEMKLLE (College and above) -0.03 (-0.43~0.37) 0.884 éﬁﬂitﬂbﬂ,ﬁt%ﬂ*o m% 3
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R3 FRAFMFREX 15 %) AFENFM (n=183)
Table 3 Effects of different cord blood manganese concentrations
on body weight of one-year-old infants (n=183)

Bf MR RE RO $R B 4A

Grouping of umbilical cord blood

. R n b (95%Cl) P
manganese levels after logarithmic

transformation

Ql 46 —

Q2 46 -0.68 (-1.11~-0.26)  0.002

Q3 46 -0.34 (-0.76~0.08) 0.111

Q4 45 -0.18 (-0.61~0.25) 0.403
HEH ML (Trend test) 183 0.002

2.4 AREFLERENFAREMER 152 LAFERF00
"X &UBAERER, UFNERESHE
QUEARNSRE, Q2. Q3. VHEWYE 15 BRAKEERN
X, B RESIEM— M ERE, 15 BERE
E 935~ F& 0.81. 0.87. 0.83kg (95%CI : -1.42~-0.21,
P=0.009 ; 95%C/ : -1.49~-0.25, P=0.006 ; 95%Cl : -1.46™
-0.19, P=0.011), 1 Z PR BINILKEL, TR 40

R4 TRFLZRES 152 LFENEH (K39 E)
Table 4 Effects of different cord blood manganese concentrations
on body weight of one-year-old infants (sex stratification)

B ISR R E RIS EUE D A
51 Grouping of umbilical cord blood

Sex manganese levels after logarithmic b (95%c) P
transformation

E22 (Boy) Q1 22 — —
Q2 22 -0.81(-1.42~-0.21) 0.009
Q3 22 -0.87 (-1.49~-0.25) 0.006
Q4 21 -0.83 (-1.46~-0.19) 0.011
FEBMFLE (Trend test) 87 0.028

52 (Girl) Q1 24 — —
Q2 24 -0.52(-1.11~0.06)  0.079
Q3 24 -0.18 (-0.77~0.42)  0.558
Q4 24 0.34 (-0.25~0.93)  0.260
MR (Trend test) 96 0.256

3 idig
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