it
B
}:k

=R B it 32(2) 1 182~188, 1999

Hal7] =LA 9] 3
I
AR5

ﬂ/\

¥4 olad 2o} 944l A

- A
9F3 5}

Maternal Serum Zinc Concentration and Pregnancy Outcomes

Ahn, Hong Seok - Park, Sung Hye
Department of Food and Nutrition, Sungshin Women's University, Seoul 136-742, Korea

ABSTRACT

A study was conducted on a group of 107 women, attending the three peripheral community clinics in Seoul and Kyunggi
area for their prenatal care, to ascertain the relationship between maternal serum zinc concentration measured in pregnancy
and several pregnancy outcomes. The serum zinc concentration was adjusted for estimated gestational age at the time of
drawing blood. Mean daily zinc intake of the pregnant women estimated by a 24-hour recall method was 7.68+3.70pg/dl,
51% of RDA. and mean serum zinc concentration of the women was 94.03+ 36.99ug /d!. Adjusted maternal serum zinc level
was significantly related to gestational maternal weight gain(p <0.05) and infant birth weight(p<{0.05). Pregnant women with
greater than 9kg weight gain during the gestation period had higher adjusted serum zinc levels than the subjects with less than
8kg weight gain. Adjusted serum zinc levels of mothers who delivered 3.0 - 3.5kg and grearer than 4.0kg birth-weight infants
were higher than those of mothers of low-birth-weight infants. Any association between maternal serum zinc level and
gestational length, complications and morning sickness was not observed. These results suggest that the maternal serum zinc
level may predict perhaps the author could be none specific. (Korean J Nutrition 32(2) : 182~ 188, 1999)
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Table 1. Ceneral and obstetrical characteristics of the subjects

1st-trimester(n=18) 2nd-trimester(n=49) 3rd-trimester(n=40) Total(n=107)
Agelyrs) 30.67+ 3.01* 29.57+13.27 29.10+ 3.06 29.58% 2.72
Education(yrs) 13.50+ 2.01 13.27£ 214 1298+ 2.22 13.20+ 2.14
Monthly income(10,000won) 170.83£64.81 166.844-49.93 159.50£55.24 164.77£54.16
Height(cm) 159.81+ 5.39* 160.20+ 4.11 160.00+ 4.35 160.06% 4.39
Pre-pregnancy weight(kg) 53.61%£ 577 54.18+ 6.37 5258+ 7.25 53.49+ 6.76
Pre-pregnancy BMI(kB/mZ) 21.01£ 2.29 21.08x 2.23 20.534+ 2.70 20.86+2.42
Weight gaintkg) 11.064 1.76 12,33+ 2.29 1235+ 248 1212+ 2.32
Preganacy BMI(kg/Z) 21.34% 2.36° 22.86+ 2.65% 2411+ 3.49° 23.07+ 3.08
Blood pressure(mmHg)
Systolic BP 111,44+ 7.66° 104.08% 9.26° 107.33+ 9.65° 106.53% 9.47
Diastolic BP 70.00+ 7.07° 64.63+ 7.81° 66.63+ 8.85% 66.28+ 8.25
Triceps skinfold thickness(mm) 17.67+ 4.14 18.91+ 4.50 1847+ 5.79 18.54+ 4.94
Upper arm circumferences(cm) 25.42+ 2.18 25.89+ 2.22 26,18+ 2.93 2592+ 2.49
* Mean=SD Values with different subscripts are significantly different at ¢=0.05
Table 2. Dietary zinc intake and frequency of meat and fish consumption of the subjects
Tst-trimester(n=18) 2nd-trimester(n=49) 3rd-trimesler(n =40) Totalin=107)
Energy(kcal) 1430.29+£256.93* 2098.16+117.11b 2193.14+215.04° 2021.31+£234.70
Protein(g) 4753+ 9.01° 7475+ 6.86° 83.00+ 6.78° 73.26+ 6.34
Zinc(mg) 6.00+ 4.37 7.69x 281 8.44L 4.15 7.68+ 3.70
Frequency of meat and fish consumptionCelimeiweek) T
0 16.7(3) 16.3( 8) 17.5( 7) 16.8(18)
1-2 33.3(6) 30.6(15) 37.5(15) 33.6(36)
3-4 27.8(5) 34.7(17) 30.0(12) 31.8(34)
5-6 22.24) 184(9) 15.0( 6) 17.8(19)
* 1 Mean=+5D () : number of subjects Values with different subscripts are significantly different at «=0.05
o} Triceps? HsA| WA 9] Hak Z-& PdojAT &  tdAEY ofd 43 752 ALTFY 50~60%H == v
99 Aole T, BUL F571 DA 221 A S 2k, 59 A7 A 2900 Sl 249 of

Foll X Brh e Akl
2. 4° o Y7 S°IF gk

Table 20l Y415

9 2%, gud, ol AT 524

4 HANEE 20RH9T,

Q4 7z ae
1430kcal, 7] 9415 2098kcal, 7] A4lF 2193kcal
2 B2 QAR G AFBl 27 67%, 96% % 93%

off = adrt.

W BT T AHEL
PAT 27 dAFS g 47.5g0% A%
B3 QA 27] e HFIHE A=SHATH

Ao] ol HHBE BA 27] YARA 6.0mg/day,
9] %% 7.69mg/day, F71 44
Fo e Ha ot HHFE T

F7] 9AF

44mgo 2 10739 UA¥
68mg/day°] Atk
Rol g o}¢l 43 %_715‘}" 15mgo 2@ E A+

o] /\]

3T e% 44

2 73.3g0.2 <ok PAeke] 98%

&

3~2/3 el o PAare] 2/39]

2 a7 gAEs 3o

HY ¢)AlRe

Tere] 63.4%°1

Q

<

Agtn 298 Mexd Jalitd
Heol A% 8. i

3| go) 156Tkcal® WA B
23

o

o HAFE HT A2
7 248 A9 MMM 2 7Y 98 24} B3
93 YAFUG Ugkn, 59 2
AT IR P4 _:171 o AFHE JAFES IR B
94 4Bl AZF 2L oA YHOE AW 48

A AdFe] 1/3710E 44 stRan 598 AFEY 1/
& AT A
AL 22% BolAT}. T o} FQ F

I 4% 8 U=E 3 o, 16870 S 1899
go ns quw DUTES BB AL 4ASA astL gusen,
Be 2 AR eoiel e e 8BS 178%E B

% 7159 W} @ 99lo] 4 Aok AEEn. Y3l
Q4 27 4%
Bug v Yr)E S

2 AT R o) okl HAIE 7

A3 2A ¥

FAE B FUEH o= 2 HFEH 2233
gako] ANE AEe] 2871 AF Hol Qx

$ a7 o
Tl S %

=

xe g



Z¢lo] xp%g]: AE) A AH BAE Aol opd 9B W
958 AR E o] &) WEe] QAR ol HH % 27
o) 227} ithE He WA = o) T3 SolF A=
o HENET AL AT Az ojdHH S} gao] g
z AR

aejut 9o AFe B d7go] A B A2E
A dalR-el 9d ok A2 6.9mgF o) 7A Y

AR A A% 6.37~7.03mg® Bl 29t} §hZele
ofd Y Hel e Ag= 24 A= o] 9t ojv mm
HTE AU T 9 ofd Haje g o~ 84mg i
W tiEtAle] H92 2zt g, 52mgﬂr 6 42mgelRx, th+ A
o oyl AT 49 ol HHHLY 59meo = AAH o)
AAHoz & o Selue} =519 old HH e Az 4
Bl o < ok G304 2A} B39 o} 43w 2z
& 20 dA12Y F& 29 A 9.4mg ? AmEAS
o HA o34 76mg® HRAE A9 AL 8 ImgPo.
E Hudg w9l

i}

=
o

Q
=

g?ﬂ Or0n| .'::E
71708 BAS) 93 o} FEE Table 394 B
Bhe} o] 27 °V~1%‘—-4 BERE 85.61pg/dl. 7] YA
T A 99.70ng/dl, F FXE 90.87g/d12, Y
A %—7101] A %“dT%A BEA7} 27) L 3] ¢
Fol BT} 2L ZAko|R g o] 29 HF B ojd &
5&% PA717H Frel Ml Hol7} g % N2 e,
o AFAG) Qalg Fly) JAF 139 37 &
2 ot w527} Thpg/dI= 23 S515 0 1993 M 4A
YU W okl v REE B o 88%0l AFatE
T A7 61~100pg/dlol EFHT T BE vl g)
c} TEG T P4 207 o4 108 BAg 8 o}
Tz 66~Tlpg/dl S, 1981 Belfast A9 P4l
—Hroﬂ/ﬂ T Tl 39 22 62~681g/dL® Ho17] &4
o] 734 80~88ug/dl & B3 H3T}.

01/\
'|_

r‘.B,

2 A7 ddRte] €3 old rrE o] d7aE0] A
et BaE AR 2o ZAdodA|wh
199011 Neggers §o|™ u]Z QAR 47688 thaleo s =

A BE EH ol ¥EE 14.1pmol/1E 92.18ume/d1E

Table 3. Serum zinc concentrations of the subjects

Zinc concentration(ug/dl)

Tst-trimester(n=18)

2nd-trimester(n=49)
3rd-trimester(n =40)
Total(n=107)

85.61+35.77%(58.35~197.65)
99.70+£43.42 (33.17~249.05)
90.87:-27.54 (14.68~159.74)
94.03£36.99 (14.68~249.05)

* : Mean £ SD(range)
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Table 4. Varied prenancy outcomes of the subjects

1st-trimester(n=18) 2nd-trimester(n=49) Ird-trimester(n=40) Totalin=107)
Gestational age(day) 277.89+9.36% 277.47+8.88 276.43+11.38 277.15+9.88
Weight gaintkg) 11.33+1.41 12.35+2.26 12.93+ 4.60 12.3943.27
Birth weight(kg) 3.4640.26 3.3240.36 3.224 0.46 3.31+0.37
Birth length(cm) 50.58+1.47 50.27+0.95 50.68+ 2.08 50.47+£1.55
Complication(%)
None 77.78(14) 55.10(27) 50.00(20) 57.01(61)
Hypertension 0.00(0) 6.12(3) 10.00(4) 6.54(7)
Edema 5.56(1) 10.20(5) 7.50(3) 8.41(9)
Bleeding 0.00(0) 0.00(0) 7.50(3) 2.80(3)
Anermnia 5.56(1) 18.37(9) 22.5(9) 17.76(19)
Constipalion 11.10(2) 10.20(5) 2.50(1) 7.48(8)
Morning sickness(%)
None 55.56(10) 46.94(23) 50.00(20) 49.53(53)
Mild 22.22(4) 26.53(13) 25.00(10) 25.23(27)
Moderate 11.11(2) 12.25(6) 5.00(2) 9.3510)
Severe 11.11(2) 14.28(7) 20.00(8) 15.89(17)
*: Mean£ 5D () : number of subjects
Table 5. Serum zinc concentrations by varied pregnancy outcomes
Adjusted serm zinc Jevel F(p)
<259 (n=7) 99,024 14.18*
Gestational age(wks) 260<y <294 (n=96) 93.72+ 3.82 0.07(p=0.9350)
=295 (n= 4) 92.76+18.78
<8 (n= 5) 73.20%16.22°
Weight gain(kg) 9y =13 M=66) B8.60+ 4.46" 3.78(p=0.026)
=13 (n=36) 106.87+ 6.06°
<2500 (n= 6) 82.76+14.71°
Birth weight(g) <3000 (n=17) 99.49% 8.67" 3.00(p=0.021)
<3500 (n=61) 85.834 4.57°
<4000 (n=23) 114704 7.45"
None (n=61) 91,77+ 4.52
Hypertention (n=7) 81.31-£26.81
Complications Edemtal (n=9) 91.74+21.82 0.46(p=0.8380)
Bleeding (h= 3) 92.531+21.85
Anemia (n=19) 9294+ 9.75
Constipatin (n=8) 107.61418.94
None (n=53) 96,47+ 5.05
Morming sickness i A B776 7.08 169(p=01739)
Moderate (n=10) 114.03111.66
Severe (n=17) 84.59+ 8.93

*: Mean=+5D

Values with different subscripts are significantly different at a=0.05



= 99.02ng/d1, 93.72pg/d19} 92.76ug/d1E oF3t @] A
7F vEbsk ot feH el Zol= gl

YA AA7D 7 BAY AFS7IE € oldxrE
BlaHA =, 8kgeldhe] AFEE S B 5“39-1 B
2 73.20pg/dle] A 9~13kgd] AZ E712 el 667
o] 7 FEE 88.60pg/dIsla, 13kge)de] &7} Bl
3679 B ¥4 old == 106.87pg/dlE Vet
AT BAY AFZI1Ee] BEF2 83 ojdxEs=
oHo 7 2713 A-2S B FATHp<0.05).

EAA] AT e T2 2500g &kt 6%, 2500~
3000g AFe]7} 179, 3000~3500g°1 #iEsH= A$71 614,
4000g olg%! A-97h 239z Jehdth 44 Az
e EH oldFEE 257 939 2o)7t =g
B, Aot AFo] 2500g0]15H¢] 4] JalE PR ne
B 82.76pg/d12 713 =3ka 2500~3000g2) 44 A)
TE Ad AXLE B B9 9F ¥ oligare
99.49ug/d1, 4000g°] A1 o}7]9) Abae] eJAE WA ol
TEE 114.700g/d1= 2.5kgo]3le] A A FolE ks 1
AfA B frojH o =9tk (p<0.05).

T AT AT 259 EJH:‘ ee A8 iy g
A oldeRe #H8ZF go) A ’aﬂli AR a2
o} 2bo)7t glE Aoz UrEer;h_. ol ZY gt Ax
of e A oldBEE F9H4 AolE BEE R UR)
T A ARy 9L AYe 179 Hioldx sl ¢
glo] Sl ARt e Agko|u),

2Ae] 84 oldrEel 24 Ar|Te] AR
Fol A7 AFEL dBAe] YT & Jameson®t
Kiilholmas® 121 NeggersS¥& %] AFoAS B

859t McMichael 592 9¢] #AS #4591, Cher-
ryee & Atold] old A@Adm BEEA el B
ATNAE o)F Atoldl FHQ Afole gl ot AE7]
el met E ol Es gaetE AR By FUT-
H 2 AFHY BAE BEH A HFo) 2o 2
Bl BAe 83 oldBER Fo} ko] A@Ao] glrkn
B, olg 22 2A4A) AFH ZA9 ¥R oldEn
Atolel o] e g8 AT AFANME HAH b g
ot 22y McMichael59# MetcoffS9e o]E Ajo)d|
Hol HAYE BHudYa TuttleSWe 244 AEL 1
Aol 8 ol B e} Faalt= 7534— AAEA T},

Y71 BAY A Z71EL S4A) AXo] #)%d
TS F= °=1?4 89 F v} Ha ol B 7
AME ANF AF Svleke] B 189 FE €3 of
AEeErt FoHor gghon o= 2AA o) AHF

L

ol F

¢

BN

HMEEEBEESE 322 182~188, 1999/187

A o}dFE Alole) 4o JRYAE Yok AOE A}
=231

= AT A ME 97 Axd uhe 2A9] 83 ofd

= FRE ) glglew guFael A3t &9

t& APUEY] B odFEE ik 3L AFE Bo F

ATh U= 459 Wske 57 Fo| @ 29} @
2 B o4 5¢ a5 o8t 2o U8 FHE o=
BEE U7 0ee) WA 719 4 sk 2o, 67t

HE A F oA e Lals 27 @A) ok, T

ol &Fo] TPk Yo] Y% AP 5 olelet 7
% o] 2:9] o] §0] BojAe n H%% FeiaA Bk
Aoltk. 715 ¥ MES e HANs} A

YUREL 9o ke eu AHg tehigia ol
94 oldE ) % Ast sigirks wat glek
% 9 B8

7 Aol YR8 37 BALA A H

2 A 1078 g e Ho) ojd HET 24}
A old FEY BA 9 JAEHE zARle A9 ojd

2k A A veke] g Hlﬂ}%lt’r
B AFREAEY] dY ofd MRS BT 7.68mgo
2 DA ZA vigH e 84 oldE e g4l 7]
2 Hsl7 s ke i 94.03pg/d1E Lk A9l
o] A 54 T0pg/d1= 438|544

U2l F BA Y AF ZI1EH FAA op] AF L YAl
71 A9 EH old =g ke duAo] dgen s1E
Y2l ZHERs B9 Aoz vehdrl

wek

Heba] 947) BA) 9 o BE EYE EAA of
7] AFY 42027} @ £ ok sEon, ol mA| g
E A

24
S SA% RS dA 2HE FE7) 9 A B
% 293 4T ARET o|E 98 YuRe) §

A FES A $4 B, B AnE B4 gote) g
270 W Aw, A4els] A% 4E Fo| WYE HE

Eofok & Aol

i

Literature cited

1) Cousins RJ. Zine. In : Present in nutrition. 7th ed. by Ziegler EF, Fil-
er LJ. ILSI, pp.2993-306, 1996

2) Cunnane SC. Zinc metabolism in animals. In : Zinc-clinical and
biochemical significance CRC press, pp.83-92, 1988

3) Bunce GE, Lytton B, Gunesekera B, Vessal M, Kim C. Molechular
basis for abnornal parturition in zinc deficiency in rats. In : Nutrient
regulation during pregnancy, lactation and infant growth. ed by Al-



188/ % A2 ¥ of4d FEs} 94 A=

len L, King J, Lonnerdla B. plenum press, pp.209-214, 1994
4) Hudey LS. Developmental nutrifion. Prentice-Hall, Inc., pp.199-227,
1980
5) Cunnane SC. Assessment of Zinc nutriture. In : Zinc-clinical and
biochemical significance CRC press, pp.11-24, 1988
6) Gibson RS. Assessment of zinc status. In : Principles of nutritional
assessment Oxford Univ Press, pp.542-553, 1990
7) Ahn H5. A study on the serum zinc levels of Korean pregnant wom-
en. Sungshin Journal 27 : 281-289, 1988
8) Jameson §. Zinc status and pregnancy outcome in human. In : Clin-
ical applications of recent advances in zinc metabolism. ed. by Pra-
zad AS, Dreosti TE, Hetzel BS, Alan R. Liss Inc, pp.39-52, 1982
9) McMichael AJ, Dreosti IE, Gibson GT. Maternal zinc status and preg-
nancy outcome In : Clinical applications of recent advances in zinc
metabolism. ed. by Prazad AS, Dreosti IE, Hetzel BS, Alan R. Liss Ins,
pp.53-66, 1982
10) Crosby WM, Meteoff ], Costloe JP. Fetal malnuirition. Anappraisal
of correlated factors. Am J QObster Gynecol 128 : 22-31, 1977
11) Mameesh MS, Hathout H, Safar MAAY, Mahfouz A. Maternal plas-
ma proteins. magnesium, zinc and copper concentrations at term as-
soclated with. birth size in Kuwait. Acta Vitaminol Enzymol 7(3-4)
183-8, 1985
12) McMichael AJ, Dreosti IE, Gibson GT, Hartshore M, Buckley RA,
Colley DP. A prospective study of serial maternal serum zinc levels
and pregnancy outcom. Early Hum Dev 7 : 56-69, 1982
13) Metcoff ], Castiloe JP, Corsby W, et al. Maternal nufrition and fatal
outcome. Am J Clin Nutr 34 : 708-21, 1981
14) Hunt FH, Murphy NH, Cleaver AE. Zinc supplementation during
pregnancy - Effects on selected blood constituents and on progress
and outcome of pregnancy in low income woman of Mexican descent.
Am J Clin Nutr 40 = 508521, 1984
15) Jameson S, Widstrm A, Ursing I, Barny 5, Ohlsson A. Copper, zinc
and taste threhold measurements in pregnancy. Hygiea 86(4) : 482
(abstract), 1977
16) Park MH, Ahn HS. A study on dietary changes during pregnancy. J
Korean Home Economics 25(4) : 63-71, 1987
17) Office of National Statistics, Korean Social Index, 1995
18) Recommended dietary allowance for Koreans, The Korean Nutrition
Sodiety, Seoul, 1995
19 Ahn HS, Park Y5, Park SH. Ecological studies of maternal-infant nu-
trition and feeding in urban low income areas. I Anthropometric
measurements, dietary intakes and serum lipids content / fatty acids
composition of the pregnants. Korean J Conun Nurr 12) : 171-184, 199%
20) Yu KH, Yoon JS. The effect of weekly iron and zinc nutritional
status in pregnant women. Korean J Nutrition 31(8) : 1270-1282, 1998
21) Lee JY, Choi MK, Sung CJ, The relationship between dietary intakes,
serutn levels, urinary excretions of Zn, Cu, Fe and serum lipids in
Korean rural adults on self-selected diet. Korean J Nusrition 29(10) -
1112-1120, 1996
22) Park JS, Chyun JH. Dietary zinc analysis and changes of zinc nu-
triture with zine supplementation in Korean adults. Korean J Nutri-
tion 26(9) : 1110-1117, 1993
23) Oh HM, Yoon JS. Zinc status of adult female in the Taegu region as

assessed by dietary intake and urinary excretion. Korean J Comm Nutr
A1) : 52-62, 1997

24) Hunt IF, Murphy NJ, Gomez J, Smith JC. Dietary zinc intake of low-
income pregnant women of Maxican descent. Am J Clin Nutr 32 1 1511-
1518, 1979

25) Lyon TDB. Zinc deficiency in the west of Scotland? A dirtary intake
study. Br.J Nutr 42 : 413-416, 1979

26) Guthrie BE, Robinson MF. Daily intake of mananese, copper, zinc,
and cadnium by New Zealand women. Br J Nutr 38 : 55-63, 1977

27) Ha E], Na HB. The study on concentrations of plasma zinc and
copper of nonpregnant and pregnant in Korea, Korean J Nutr 26(3) :
347-356, 1993

28) Hambidge KM. Mrcp(ed) and Droegemueller W and Facog MD.
Changes in plasma and hair concentration of zinc, copper, chronium
and manganese during pregnancy. Obstet Gynecol 44(5) : 666-671, 1974

29) Shelia CV, Love AHG, Thompson W. Zinc concentration in hair and
serum of pregnant women in Belfest. Am J Clin Nutr 34 : 2800-2807,
1981

30) Cavdar OS, Babacan E Arcasoy A. Effect of nutrition on serum zinc
concentraion during pregnancy in Turkish women. Am J Clin Nutr
33 1 542-544, 1980

31) Neggers YH, Cutter GR, Action RT. A positive association between
maternal serum zinc concentration and birth weight. Am J Clin Nutr
51 678-684, 1990

32) Breskin MW, Worthington-Roberts BS, Knopp RH, et al. First trimester
serum zinc concentrations in human pregnancy. Am J Clin Nutr 37
943-953, 1983

33) Hambidge KM, Krebs NF, Jacobs MA, Favier A, Guyette L, Tkle DN.
Zine nutritional stafus during pregnancy : A longitudinal study. Am
J Clin Nutr 37 . 429444, 1983

34) Halsted JA, Hackley BM, Smith JC. Plasma-zinc and copper in preg-
nancy and after oral contraceptives. Lancet 2 : 278-279, 1968

35) Giroux E, Schechter PJ, Schoun J. Dirninished albumin binding of zinc
in serumn of pregnant women. Clin Sci Mol Med 51 : 545-549, 1976

36) Swanson CA, King JC. Reduced serum zinc concentration during preg-
nancy. Obstet Gynecol 62 : 313-318, 1983

37) Tuttle 5, Aggett PJ, Doris MC, MacGiltivary L Factors affecting plas-
ma Zinc and Copper in pregnancy. Pro Nutr Sci 43 . 454, 1984

38) Jameson 8. Zinc and copper in pregnancy. Correlation to fetal and
maternal complications. Acta Med Scand [Supple] 593 © 5-20, 1976

39) Kiilholma P, Gronroos M, Erkkola R, Parkarrinen P, Nanto V. The
role of calcium, copper, iron and zinc in preterm delivery and pre-
mature rupture of fetal membranes, Glynecol Obstet Invest 17 194-
201, 1984

40) Cherry FF, Bennett EA, Bazzano GS, Johnson DK, Fosmire GJ, Bat-
son HK. Plasma zinc in hypertention/toximia and other repro-
ductive variables in adolescent pregnancy. Am J Clin Nutr 34 : 2367-
75, 1981

41) Tuttle 5, Aggett PJ, Campbell D, MacGellivary 1. Zinc and copper
nutrition in human pregnancy : A longitudinal study in normal pri-
migravidae and in primigravidai at risk of delivering a growth re-
tarded baby. Am J Clin Nutr 41 : 103241, 1985



