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[Abstract] Objective To investigate the protective effect of zinc supplementation during pregnancy against mercury
toxicity to mothers and newborns and the possible mechanism. Methods According to the maternal blood mercury levels at
middle and late pregnancy, 90 pregnant women were equally divided into a case group (blood mercury==5. 8 ng/L at middle and
late pregnancy) , a treatment group (blood mercury=5. 8 pg/L at middle pregnancy, daily supplementation of 10. 6 mg zinc till
delivery) , and a control group (normal blood mercury level at middle and late pregnancy). The levels of maternal blood mercury
and zinc, and pregnancy outcome were observed in the three groups. The expression of apoptosis-associated protein Bel-2 and
Bax in the placenta tissue was detected by Western blotting analysis, and the apoptosis rate of cells in placenta tissue was
detected by TUNEL assay in each group. Results The maternal blood mercury level at late pregnancy in the treatment group
([3.42£0.52] pg/L) was significantly lower than that in the case group ( [6.1640.32] pg/L, P<C0.05) and that at middle
pregnancy ([ 6. 15 = 0. 26 ] pg/L, P <C0. 05) in the treatment group; the blood zinc level in the treatment group
([671.34£44.65] pg/L) was significantly higher than that in the case group ([483.25£62.20] pg/L, P<C0.05) and that at
middle pregnancy ([480.734 60. 64] pg/L, P<C0. 05) in the treatment group. The incidence rates of premature labour,

premature rupture of membranes (PROM) , and small for gestational age (SGA) in the case group were significantly higher than
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those in the treatment group (P<C0.05). The apoptosis rate of cells in the placenta of the case group ([35.20+4.96]%) was
significantly higher than those of the treatment group ([13.47 2. 43]%) and the control group ( [13.2742.21]1%, P<<
0.05). The expression level of Bax protein in the placenta of the case group (3 110. 38+136.09) was significantly higher than
those in the treatment group (2 015.764177. 63) and the control group (2 009. 90+152. 61, P<C0. 05). The expression level of
Bel-2 protein in the placenta of the case group (2 055. 97 4280. 82) was significantly lower than that in the treatment group
(5 187.93£247.89) and the control group (5 308. 83 £ 259. 97, P <C0. 05). Conclusion

Zinc supplementation during

pregnancy has protective effect against mercury toxicity to mothers and newborns, which might be associated with up-regulation

of Bel-2 protein and down-regulation of Bax protein and the subsequent inhibition of cell apoptosis.
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Tab 1

Levels of maternal blood mercury and zinc at middle and late pregnancy in three groups

n=30, %5, pp/(pg+ L7

Level of maternal blood mercury

Level of maternal blood zinc

Crow At middle pregnancy At late pregnancy At late pregnancy At late pregnancy
Control 2.4340. 60 2.46+0.52 769. 80+56. 09 761.79+49.92
Case 6.17+0.31" 6.1640.32*4 479.60+60. 94 483.25£62. 204
Treatment 6.15+0. 26" 4 3.42+0.52" 480.73+60. 64 A 671.34+44,65"
F 806. 069 238.83 520. 74 271.51
P 0. 00 0. 00 0. 00 0. 00

* P<C0. 05 vs control group; © P<C0.05 vs treatment group; 4 P<C0. 05 vs at late pregnancy
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0. 05) ;i B ZH B iR JL B 38 L 37K 2 /b i A= ke B B
AILER R ARG B 2R LG 28 X (P>
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Tab 2 Pregnancy outcomes in three groups
N=30, n(%)
Premature Fetal . Birth Asphyxia
Group labour distress Hypamnion PROM defects neonatorum SGA

Control 1(3.3) 3(10.0) 3(10.0) 2(6.7) 1(3.3) 1(3.3) 1(3.3)

Case 8(26.7) "~ 7(23.3) 3(10.0) 11(36.7) "4~ 3(10.0) 3(10.0) 8(26.7) "4~

Treatment 1(3.3) 2(6.7) 2(6.7) 3(10.0) 1(3.3) 1(3.3) 2(6.7)

PROM: Premature rupture of membranes; SGA: Small for gestational age.
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Fig 1 Cell apoptosis in placenta of three groups as detected by TUNEL assay

P<C0. 05 vs control group; © P<C0. 05 vs treatment group. n=30, T+
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Fig 2 Expression of Bcl-2 and Bax protein in placenta of three groups as detected by Western blotting analysis
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“ P<0.05 vs control group; © P<C0. 05 vs treatment group. n=230, T+s

S

FS 5

3 W i
Hif RS H 35 E, 2 OMBIILERE

by Z 06 FHAREART . Kim %5 B9 K BE 2 0K 2% 6%
5o A JLAR i 5 M O AR BF SR A5 R R I, oK
T ORI 2 1A BAE IR 45 Ja) (L7 i e
ANTFRGES L) 1 & AR R A T . R, dnfer Bl
BRI IRIGFEPE AR AT HE R 7 B
ABIESE K B 5 e oK A B A 00 H A R vh BT 4R

45 1 OEAMEE L0, 6 me) T-HUR GAIT 4D . 5 1t

i 30, Ry SR 5 B A R 4 A2 AR T I O ) W
BB GEITE® AKF), AR ERSS R (R,

T BB /N T iRt L) B A AR A8 A R IR/, B

2 O R T — S T RE R AR L oK UK P K gk xR LAY 2
PEAERT . R 5 2 W, PP SR AT LAl 3 38076 ASK1/
JNK {55 i 51 2 20 i o v AW o [ I &
PR ANG B 200 40 94 T R fe 108K A Bax
F14 2 15 24 5 0 20 o T O T R 2 1 Bel-2 YR



. 278 -

TR R 20144 3 LA 35 %

5 DUV 190 4 T 8 % B T 3 e A A U T A DG
HH Bel-2/Bax {93 2 107 400 11 240 2 94 T2, AT 45 BT
R X2 B iR LR B AR

BEFIZKR [ )8 11 B EIC R, Wi A e By — &
FEACLE | B LA 5 4 410 1 A B R A, O I T B
(4 15 /KSR 750~1 200 pe/L. 2218 R A8 0 IE
HWEIR M R LR AR KR B RO B, H 2 IR B Y
mORERIEF AL 2, R TAEHZ (WHO)
220 B AL AR ME N 20 mg. & A,
HE AW R B AR TR 6. 8~8.0 mg/
d.30 % M2 IABEBE A BT 6.5 mg/d Y 3R R
ZE U B R R e HA AN BIE T PR R AR R O
{91 20 2 JE e i L G S0 R ol (B S8 IR T 0 R HL
AN RAEYRES Ry CRL7= R IR /N T iR e L) B9 &k A=
AL T X AR A $ s B i = ] RE XS BE L AR A
KA ,

SRR i 4B 2y 5| R O IR i 25 1 i A3
BEAb B VHR B AE T T R 2 ) 2 7 AR A B S BT
YERT . & L 3A D DR O 445 5 7 4 W R B 10 IR Ak ) £l
JHUEHT, AR B 5T 28 TR 97 22 10 5 KA FE 10, 6 mg
JCRBE, SRR AT A4 10 AT R 0 0 R i B
B AR W] T e ELET X B KT PR 0 2
70 B AR A D TS R 35 B B LB R R S5 A
PR AR RS BT, DT AT 28R B i oK 75 4t

B AT 45 SR A WY 3 2 5] o B AR B R S
REFREAR AR R A K25 Jm (i 7™ IR B /N T i %
L i kA3 AL AT RE 5 98 08 T M 25 1 Bel-
2 WRBIF PR T HE A Bax BYRIBMC, HE
Rt AR B AL e PR T A B ) G 3 ) o R R 2
A5 1 7 E— D RBEAS 1 I PRABTIE

4 FEEHZ
J A A 3 P AR SO B AT AT R 4 v 58
[Z % x #k]

[1] Clarkson T W, Magos L. The toxicology of mereury
and its chemical compounds [ J]. Crit Rev Toxicol,
2006,36:609-662.

[2] Ttai Y,Fujino T,Ueno K, Motomastu Y. An epidemio-

logical study of the incidence of abnormal pregnancy in

[3]

[4]

(6]

7]

[8]

[9]

[10]

[11]

areas heavily contaminated with methylmercury[J]. En-
viron Sci,2004,11:83-97.
Unuvar E, Ahmodav H, Kiziler A R, Aydemir B, To-
prak S, Ulker V,et al. Mercury levels in cord blood and
meconium of healthy newborns and venous blood of
their mothers: clinical, prospective cohort study[ J]. Sci
Total Environ,2007,374.60-70.
Blanco-Alvarez V.M, Lopez-Moreno P, Soto-Rodriguez
G, Martinez-Fong D, Rubio H, Gonzalez-Barrios J A, et
al. Subacute zinc administration and L-NAME caused
an increase of NO, zinc, lipoperoxidation, and caspase-3
during a cerebral hypoxia-ischemia process in the rat
[J]. Oxid Med Cell Longev.2013,7:240-250.
Deepmala J, Deepak M, Srivastav S, Sanqeeta S, Kumar
S A,Kumar S S. Protective effect of combined therapy
with dithiothreitol, zinc and selenium protects acute
mercury induced oxidative injury in rats[J]. ] Trace El-
em Med Biol.2013,27.249-256.
Franciscato C, Moraes-Silva L, Duarte F A, Oliveira C
S,Ineu R P, Flores E M, et al. Delayed biochemical
changes induced by mercury intoxication are prevented
by zinc pre-exposurel J]. Ecotoxicol Environ Saf,2011,
74.480-486.
Hightower ] M, O’ Hare A, Hernandez G T. Blood
mercury reporting in NHANES: identifying Asian, Pa-
cific Islander, Native American, and multiracial groups
[J]. Environ Health Perspect,2006,114:173-175.
Kim B M.Lee B E.Hong Y C,Park H,Ha M,Kim Y
J,et al. Mercury levels in maternal and cord blood and
attained weight through the 24 months of life[J]. Sci
Total Environ,2011,410-411.26-33.
Usuki F, Fujita E, Sasagawa N. Methylmercury acti-
vates ASK1/JNK signaling pathways, leading to apop-
tosis due to both mitochondria- and endoplasmic reticu-
lum ( ER)-generated processes in myogenic cell lines
[J]. Neurotoxicology,2008,29;22-30.
Roohani N, Hurrell R, Kelishadi R, Schulin R. Zinc and
its importance for human health; an integrative review
[J7].] Res Med Sci,2013,18:144-157.
hEE SR A s T E A FL A R 0~6
% JLEREEHE T (2007) [ M. b at. AR A W R,
2008:89-91.

[ExmiE] HAIF BB



