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Z HA &2 T 35 % 58 K4 1O BIE 7 Y 52 Wi
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BE.HY AR RS RMEAESERECEB(CHD)M ¥R, Hik #R2013F1A -
2014 4 12 A f£i 1275 /= R 44k CHD B IULMHE 410 61 A AP A4, B A £ 55 5] = R 4% td % B & 100 47
A3 IBAE KA R T RO & S B A M B A28 B3 IR A e A i B L E AR 4D ARGk A LA
RUMBSTBLAME AL, LR MEATHRZ FH 18.05%(74/410), MEALEHZ I BAETH I 458
Z % % 12.200(50/410), % 5 2 % 3k 5.61%(23/410), R o % 4 14.88%(61/410); #F # 40 &t F i 4T b4k, 45 .
B G BB TR QS BIE EF AL EEN(P<0.05), S SALTRSZELETIE KL EHRZIL
B, EFAGRTFEL(P<0.05), 3B R M Seki Bebii 5 A KA S BB AT LA, K LA L4E 4k
AE R G AR S TR, B £ F A%t 3 EL(P=0.000), iz fobbsmls § 2k omsi
MBAELET ANALACHIMIALTSTHR LA AZEF ARG FEL(P>0.05), R wm 5k
SRR B AEE 3 b R RV HATHRT, A E R Fa sk R A S IR FE R R L, & CHD £ R M bE e 34
Al £ F R gt F &L x2=8.304,P>0.05). it RI| WAk CHD BILMEARME LTSI ABFEH £,
BB E B AF AT LYk, FEEAEAN,

EEE ARWOSIERRELE; YRRk Ak
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Effect of trace elements of pregnant women on
congenital heart diseases of their children

Ye-lan Ju, Chen-hong Wang, Li Cheng, Cai-qin Lai
(Department of Obstetrics, Shenzhen Maternity and Child Healthcare Hospital,
Southern Medical University, Shenzhen, Guangdong 518028, China)

Abstract: Objective To explore the effects of trace elements in whole blood on congenital heart diseases
(CHD) among 410 pregnant women in Shenzhen. Methods A total of 410 women whose offspring were diag—
nosed with CHD were enrolled into research group and compaered with 100 women with normal offspring
(control group) on the intake of periconceptional nutrition. All the selected women delivered from Jan. 2013 to
Dec. 2014. The content of trace elements in whole blood of these women were determined by atomic absorp-
tion spectrophotometry (AAS), and the results were analyzed by comparing the values of the experimental
group and the control group. Results The lack rate of trace elements in the pregnant women was 18.05%,
that of iron in pregnancy was the highest (up to 12.19%), that of zinc was the second (up to 5.61%). The
rate of anemia was 14.88%. Except for Cu, there were significant differences in the trace elaments between
the research group and the control group (P<0.05). The content of Mg, Fe and Hb in the anemia group, the
iron-defficiency group and zinc-defficiency group was significantly lower than that of the research group and
the control group (P=0.000). The content of the trace elements was less in the complex CHD group without
significant difference from that in the simple CHD group (P> 0.05). The most common cardiovascular malfor—
mations were ventricular septal defect and patent ductus arteriosus in the anemia group, the iron-defficiency
group and the zinc-defficiency group; but the constituent ratios had no significant differences among the three
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groups

(x*=8.304, P>0.05). Conclusions The deficiency of iron and zinc is the most common in pregnant

women with CHD fetus, they may have mutual effect with other trace elements, so the pregnant women should

have reasonable supplement.
Keywords:

R, SRR (congenital heart dis-
eases, CHD) /i i AE BRI Z ™, CHD J2 it JLI .0
U I0L55  F  H BTEOAY O IS T | e B RO i R
R N7 BT RS B A 7 5 | A ) Jry At S 5 ) S,
AR N B BhC P EIE R BE & o B ILAYIG RS
RUAL 4 D (] R e 453 L 25 1] P i L 30 ik -2 A8 A AT il
SIKAEPEZE | E BN IKPe A LI DUIORE 5158 4 1 K
Bl 01 S50, BRARSE L RAR (A OIS R HTTE
BRI A I OIS RGERHE SN HAL R 5t
WIE . Ko SE g R, R R R Bk = 58 K
PR R 4 2 A A G , Henriette 2@ A5 48 /8 705K
FUMIG & B R RO, Bl = aT 51 R I s 191K R
ODIEY K, B8 TR RO LA RG K R
FHo Lynn SEWIRGAIESE 25 5L 0 2R B, 22 30 i ] S5O0R
b K ORI IE o AR SCAr T 410 #il4E Gk CHD &L
EEE A M TER DI R IR TR S CHD (1)
FHICAE

1 #ABEFIE

1.1 HRIH

PEHL 2013 4F 1 H -2014 4F 12 A fEAR B 5]/
53U CHD SBJLA TR I F e dl , R AEAR BE 5| 7=
ST W IE HRESE 100 3], SR Xt R .
1.2 —RERAIEEE

TF 5% 20 S ¥ 4F % (30.48 + 4.59) % ; - 1 2 JH]
(27.64 £5.26) Jil X BBV 34 4F 113 (29.68 £ 5.13) %7,
X2 (26.77 £ 5.84) JE]  PRLHAFHS 22 8] LA 2 =
TGt L (P>0.05), HA AT Heik.
1.3 KEHAH

WE5T L AN ABRAE 2RI T 13 L AR A e 2617 1y
551775 4 6 %) CHD LSRR, g8 A 410 .
CHD (2 Wibm i - AR ) Hh A sl o M T rfo )
14 EP A S B P 2 S I RAFAE M2 Wb o o HEBR .4l
1) 51 [ FL A P4 A8 ik S48 A AT o X HRZH 9 A A - [
WIAE YN T DGR AR BE A TR AN IR S | 77 5853 16k
(1 ) IE iR L BRI SR8 A 100 141,

HEBRARUE : R 2 Je AR S50 B Ahas A PRy
s s LR UR P DI Ak 2 B R R S 2 4

CHD; trace element; effect; pregnancy; whole blood

floh skt AP R 5 KRFEA CHD SO0 5 2307
RN X FEAERIE] <6 A H s A USRS IFAE / I 44T 5

JEE B UIREA R
WP LU B AR R RN [R5 AT

1.4 FRARREFNE 7%

FE 5| 77 8543 Wk st 2R 45 R 2B R I bk il 8 ml
TRHAMMETRERRE T, BHE 4CHKFE AR
,3d N SERFRARIN o R IR o3 B vk
AR
1.5 EEEEE

e FEAS B A 30 B HE R S 2 45 UE, 5 PP o
5% E M 11.8 ~39.3wmol/lL. 4F 765 ~
210w mol/L. 4% 1.15 ~2.1 mmol/L. % 1.12 ~2.06
mmol/L %% 7.52 ~ 11.82 mmol/L. & FicZE/NTIEH
SEMHETIRMNEZ .

1.6 ZitEH*

R g2t H Excel #4743, R H SPSS 20.0 4t
AT EE e Mr, TH i TR AR + bRifE 2=
(x+$)F /R, t Ke g8, THECPR ARG L e x 2 K
55, LAP<0.05 RS AGI2EE L,

2 HR

21 MRAENBEALMPBETEZSENT
TEAM G, i T R = 3 18.05%(74/
410). fl LR L= DIk BT R b, k= 50 4l
(12.20% ), Bl = 23 15(5.61% ) , H i [a] it e 5
Bk 9 I, #x i 61 151(14.88)%. HilEk=AL 1 4, HAl
TLR ARG Z . WAMEITER &8 &igaEH
(Hemeglobin, Hb) L35 W56 1, BiZH i i e ik = 2
LM AL LR 2,
22 HIMAEMRARMNBAMETESELLR
P S8 2 BT B AL e, A2 i
B BT R SR ST 4 KO0 BRI, AT 4 A5 0T
EXCD R NSO ON CEA =AY (IE4ER: I = e T L]
H AL, 225 I8 L( P =0.918 1 0.244,P 4, =
0.922 F10.295), TiEk BRIt ER K& Hb S5 At
M LR, 22 A4t = X (P=0.000), L3 3.
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®1 HARARWMBAMEBTRLELE (xxs)

215 i /( w mol/L) £ /(e mol/L) 45 /(mmol/L)  /(mmol/L) 4k /(mmol/L) Hb/(g/L)
TR 26.29 + 6.82 97.93 +37.12 1.60 +0.22 1.47 £0.19 8.33+0.89 121.62 +11.71
X R 27.64 +6.23 114.03 + 19.36 153+0.18 154 +£0.19 8.87+0.77 128.14 + 7.84
P1H 0.072 0.009 0.000 0.000 0.000 0.000

R2 MREAERMBAMETERZER H1(%)

415 kil i 5 B S Hb
W4l 1(024) 23(561) 0(0.00) 0(0.05) 50(12.20) 61(14.88)

SPHRZH 0(0.00) 4(4.00) 2(2.00) 1(1.00) 2(2.00) 6(6.00)
X218 - 0.415 - - 9.126 5.553
P - 0.626 - - 0.003 0.020

T =" FIR AR X AL B R Bk = R BEAT LA

23 REASHRARMBEARETZSERLR
BREELH ST SO0 BREE LU, BRPEZH AR 4

BELOBE R OT R & i L R BT TS SO IR 2

I8 A5TT R & B ST e, 22 S gt i A i X

(P=0.645), Ti%E BT & Hb SHF58 4 At HEZH
i, =R A G X (P=0.000), W3 4,
2.4 BHGEEMRARNBAMETESELE
SRR ST AL SO R He g, ik 2 ]
R Je Hb B o 4l SOt BRARAIG 5 e R S i 5
WA AR, 25 R ese it 5 X (P=0.214) . gk ko
K& Hb 5055 LRt BT A, 22 R A Geit2Fa X
(P=0.000), W35,
25 BAENMASEFRECARETESERE
e 5B A A RO R A, A
TCRAEPIL L, 22 R Teg it 248 X (P>0.05), &
ZRIC DA A R TR E R A e O AR WK 6.

*3 RAMASWRANRAMETERSELER

2151 i /( w mol/L) £ /(e mol/L) 45 /(mmol/L)  /(mmol/L) 4k /(mmol/L) Hb/(g/L)
M 26.39 +7.13 97.69 +18.81 1.64 +0.21 1.36 +0.16 7.86 +1.10 101.46 + 7.14
oIt 26.29 + 6.82 97.93 + 16.96 1.60 +0.22 1.47 £0.19 8.33+0.89 121.62 £ 11.71°
Xof B2 27.65+6.23 114.03 + 24.35 153 +0.18" 1.54 +0.19 8.87 +0.77" 128.14 + 7.841

et HAMA LA, P<0.05

R4 HREAEMRAMETESELR

215 i /( w mol/L) £ /(o mol/L) 45 /(mmol/L)  /(mmol/L) 42k /(mmol/L) Hb/(g/L)
irgeazil 2422 +7.88 71.15 +3.49 1.55+0.21 1.34 £0.17 7.68+1.14 117.18 + 11.79
LA 26.29 + 6.82V 97.93 + 16.96 1.60 £ 0.22? 1.47 £ 0.19" 8.33+0.89 121.62 + 11.71%
Xof B2 27.65 + 6.23" 114.03 + 24.35Y 1.53+0.18? 1.54 +0.197 8.87 +0.77Y 128.14 + 7.84Y

1) S EVER LA, P>0.05;2) S EErA LA, P<0.05

x5 HEHASHRAMETESELR

2151 i /( w mol/L) £ /(e mol/L) 45 /(mmol/L)  /(mmol/L) 42k /(mmol/L) Hb/(g/L)
Bk 25.39 + 6.58 89.33 + 15.99 157 +0.22 1.29 +0.10 6.96 + 0.49 110.15 + 12.95
T 2H 26.29 + 6.827 97.93 + 16.96? 1.60 £ 0.227 1.47 £ 0.19? 8.33+0.89? 121.62 +11.71?
Xof B2 27.65 + 6.23? 114.03 + 24.35Y 1.53+0.18" 1.54 +0.19? 8.87 +0.77? 128.14 + 7.84?

1) 5k 8, P>0.05;2) 5Bk 4 b4, P<0.05

k6 BAXOESEREVARETESERER
2151 i /( w mol/L) £ /(e mol/L) 45 /(mmol/L)  /(mmol/L) 42k /(mmol/L) Hb/(g/L)
LR IRV e 26.37 + 6.91 98.01+17.15 1.61+0.22 1.46 +0.18 8.33+0.89 121.67 + 11.67
BHend 26.10 + 5.62 96.00 + 14.63 157 +0.21 1.45+0.18 8.16 +0.84 120.81 +12.45
P 1.000 0.749 0.200 0.843 0.200 0.607
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2.6 AETEHRZE CHD BIHEXM

TEWFFE 4, Baatise.cs 350 ), /5 85.37%. %]
B tetit 180 i, Bk T8 A 106 43l Br (Bl B st 34
], V5 R UIRAE 21 ], Jetafi 5 9 i X 3 250
FHIR R AT R, 25 e iR X ( x =8.304,
P=0.643).

K7 AETEHZS CHD WHEXME

ap | EHR BB RER G OREE e

U AR UEGE B S Sel
4l 28 14 2 3 4 50
EpEd 13 6 1 2 1 22
gkl 19 14 3 3 1 44

AL 61 15, BhAra 23 5], Bhigkd 50 14

3 it

SRR PR A Pk Z 2 5 A, O 12.20%
(50/410) , BB = #2505 — O~ 5.61%(23/410) . 4 IR Y]
BRI T B R IR 2 R ) F B R R, A R R
Bz 4mg, BARIEH IRE ARk HE 10~15 mg, {H
JEM SR FHZRAL R 10% , S0 B 30128 AS Tt 42k A 4
It By i R R AR I, A A D, 2
%y 14.88%(61/410 ) o AT ISR 4T R 0 55 DL
PIFE I AR AR AR R T 3800 21 2 P 4AU e
FREE TR, S BUR LS A 18 H B8 M B 4, 1 TR
MG LA K AT A JLFET K8, Brtifg
R FH , Bl gk 2 5 v mbL & AR s, A
it A A S A i A B 0

BB R RATURES R AR 2, R
WRIE B P9 AEGR 52 L) KR X A S5 A I , A 45 O
ils iR PR A B AR R IO, B Z 5 RO — R
G R E SR LTS O &= S S k7 | 2 R] FE
P O 3B WY S T4 sk & S E AN, AR
AR, S Z 2y 5.61%, HAFFRAH s T E &
G TSI T B AL, 5 9K 5 U A O e A ) e 2 3]
e RAE OIS B L REAR 4 1l A ) 25 1, R L 4l
PRV AR T IR IR ) LA R 25 5 —2, $m2ed
PEBLZ AT RE R LR A e R DR A R R 2 — .

SRR TR AT AL A BRI,
LML BRI R e Bt K 5 Hb i S5
WAL beEe, 25 5 A G it 2 L (P=0.000) . Hi7T &R
SR A RIS B o2 S o278 X (P >0.05),
{EAE SRR A S B2l , W2 A A DT 2R & B v IR 4

%, HERAE G H¥5 L(P<0.05), #/REk BEAIH
3 FhoC R AW AR Z [ v BE S AH B 2 . BET
RIEMFIT A S5 2 2 [A) F A 25 SR A i T 2a i X,
(SRR ML Rk Al B 3 4 S X IR AR, B
TTRGHEF TG FE L, RSN F AT
RESSAHE PP . X225 B5E 1 X 2 213 i) 42 4 i 9
5 BRI ER 1 43 A R A AR R AR B A 2k 1)
o B5IC RIENT I 5 0 IR 2 18] Fe A 22 56 Se it
2R X (P=0.000), {HEERL  Erel SHFoTe it
WA oA e R B i 22 R RS 5 L ek
A B S HFIT AL X B L 4y AT A R B,
TCE S AV A e (BT 2 S5 gE 4L % R
AR, 50 R O TR B m , DRUAE BRI 2 0l
TR R I, 55 RS R TR R S S A AL
FAER RS R R R, SR 5 8ouE ] fg
i 1 R AR AR R

FICRTERLA LA 55 a0 dln] i, 22
SRGE R AR R RS U R & m R Al
AL, IR TR MmO R E ,
WM RGN K E o R Hegkd
BEA I SE R M R 2 R ESITFE L (x =
8.304, P>0.05), A] REHE/R oI BT AN 22 Fh b 4R o
(iR R B, AR T R M Z A2 15|
e — AR 1) E R

ZE AR BT R (B = S E Y &
BT R A B, R TR Y Z ] BE RS
FPEAIA RIS o 45 M e R R A 5
P (ML) S O — 2R B O A e —
W, ST RO TR B Z 5 R MO R I &
IASZAR B, G G N A AR T R A
PHEEA AR &A= CHD AT BEME .

%

s X X -

[1] BAFEAL AKX DA, 2 EEY DA RN AE. 2 H
A% TUA: W DU B AR RGE TR[R]. T A 3840 &) PR A B IX LA ),
2011.

[2] Gerda S, Angelika L, Peter E, et al. Frequency and spectrum of
congenital heart defects among live births in Germany: a study of
the competence network for congenital heart defects[J]. Clin Res
Cardiol, 2011, 100(12): 1111-1117.

[3] Henriette S. Anderse N, Lorraine G, et al. McArdle. maternal
iron deficiency identifies critical windows for growth and cardio-
vascular development in the rat postimplantation embryo[J]. Nutr,
2006, 136(5): 1171-1177.

- 60 -

www.fineprint.cn



http://www.fineprint.cn

H1 B2 A Z RO T B S R A D R B IR

[4] Lynn A, Michael S, Robert G Ellis-Hutchings, et al. The influ- [7] Raluca lonescu I, ARIANE JM, ANDREW SM, et al. Prevalence
ence of gestational zinc deficiency on the fetal insulin-like of severe congenital heart disease after folic acid fortification of
growth factor axis in the rat[J]. Exp Biol Med, 2010, 235(2): grain products: time trend analysis in Quebec, Canadal[J]. Brit
206-214. Med J, 2009(338): b1673.

(5] BXZE, MRIE M, TKRAMS. 2213 FI2RIA L ES Bk TR I A ST []. [8] TKEIH, 2, skHE, . A EE K 56 LA RO ER AH G
P E SEH2 W, 2011, 15(4): 734 PERAEAALHIL]. h IR E4h 0, 2014, 29(11): 161-162.

[6] Mackenzie GG, Salvador GA, Romero C, et al. A deficit in zinc [9]1 Domoslawska A, Jurczak A, Janowski T. Oral folicacid supple-
availability can cause alterations in tubulin thiol redox status in mentation decreases palate and/or lipoleft occurrence in Pugand
cultured neurons and in the developing fetal rat brain [J]. Free hihuahua puppies and elevates folicadblood levelsin pregnant
Radic Biol Med, 2011, 51(2): 480-489. bithes[J]. Pol J Vet Sci, 2013, 16(1): 33-37.

\

(ERIT %)

Vi

HIEEE
PO B

B A AN 5 AR b AR B 2 2 s M P il R AR 15 (0 A 5 s L 20 , VR HBURR 17 2%
SCE IR [ B 38 AN TE Y T BRI 0 ity B T R 8 R A5 R L4 L 3 R R A 2w i
il K S S 5 Fieg o AR T DA ) 1 28 & FEL - R ) S FHSE 01 I o e SRR IED 2R SN e 9% , FL:
RGME LW 55 A4 (b L IR 2 2 R B A 3 1) (o T R BB SRR Y, SN2 iR T 2% F1
Jnpgl ., ChEEAEE 2228 B R A — « (BB 2435) B M www.zgxdyx.com ; £ 4 42
TR AT R AE BE B R DU R A e E A AR - i R R A R ) —
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