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Zinc and Reproduction
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Zinc is, “sex mineral” as the word goes, necessary for processes of growth, sexual maturation and
reproduction. Deficiency of zinc results in short stature and delayed sex maturation in growing males and
gonadal dysfunction in adult males, and results in fetal malformation, intrauterine growth retardation, and

delivery complications in pregnant women.
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HEEDORZIIHFER MRS | kB LUE 2 RE
EFBRBEORBILEET LY. 9HOMBHRBEFIME
Ik, BHRRZOENES v P TIR, MBTOERE?,
Fh, BIEAL MIRBLIURTEEORFTLRT, 24
BEROZEHER EVFBEISITWE Y. 8612, WG
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RE S HE (2.4 ppm FH) @ 20 ~ 24 HEFHE CHTE
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T, BREBUAEE Y2 L, wIhbEHRZLHM
B2 BUMBRREOETEEbA TS, /2, REE
THEMEMEBEET o MEEN B8 (B ([CEHZRmMT
AT EICLoT, BTFLTWAMET A AT O VES
EREEL, MEEESRELL Y. ZO#EGRZIZL S0
BT APAT O AMEOKTIZFERD Leydig Mifa O HREEI
TERBLAZDOT, BicBITa7— %L L {—HF
59 bbb WEETFAFATOVERICBATHD,
RETHERBECBIL2BTFREVHEESH, HAB®
CBIABFRAE METFAMATOVBEOKRT %
ERFRTD. SH0C, BRI RR ISR
HEINTEH I FERZIZHLEMOBELD D
JZECERTLY, MEEHEEIFETSLY. L»L, 20
ENOERIZLIIEHLHETE, BEHRESIZI-
THRESPBREOEEIZRD SN, BHILADHESHR
BELERLZWY, ZORTHEHED A A= XAIZDNT
HAHTHS, T, EHRIWBFOLEREEERL
TWwa, T4bb, HTFPOHESKLIrO~F X O=KHE
EERMEFT A LIV EERELESE, B Bibo
BETHSPETNEZ LI Lo THFOEE)FE* G
AN, BMRZICARLET Y FTIRBFORBOE
BLHBFEROBRIEAONE, & FTHETHSRLT
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BB OVWTAL L, HET v POERIZRIZY
HEORZREIL, FORZOES, HHB L UELIIZ
LoTELS. MAMPOERT 2 TOHMIZBEIT S
WERZ T, 2RISR, BERAMICBREORYE
NELNh, TRZPEY, SLLPEEL LD Y. ZR%
OIRAMBPIZ B 2ESAERZTIE, BEOFETEIER
WAIZ 2 o THRBATH Y, KEIBEOXERMETE
(BRHE) 2RT. Zodhicik, OFER, THOXRE
MEORELREBEOLONS, MHHOLIZEEL
LbOEFTEHEINTVE, BOZVDIRRBROFE (72%) T,
KWTEIBIE (64%), MiDZFF (54%) 2 EHA LR, K
BASE, MANGE, AMREZ: OB 7% OREEET
H5HP FHFEEFRIEEREM 0~21H) 2ELTD
FERZHFRIED, WHZEREL CHHRZIZLE
Bal, Bi~6H) L bml(6~12H)IZBITA
REZOHFHFHHREREIBN?. iz, HIRFOHEHRRK
ZOMEET v b TIRREICHEB ORI TOREE OB
BE (RIUR) R HHIEROMERALNS. CTNHORE
bIERMEE T OFESRZVERTH 5.
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b, KEOBMmMEMNS. /o, HEERELRL, HERT
BICHELWHENHNIL Y, F7: BHRZOMET v
b TR, ASIMEREDIRT, & ICTERAMEREESALE
Y ORHEE 22 5 SRRBEEOBRT A AN, BEHE
HRFELEARYPAON, WRORFRESALNS P,
froBEIZ BT B HEEOETEIZ RITTHSHRZRED
HWERFEIZ A v, ESMRZoME=7 M) TlX, %
BIRORILENEL, BEOEFTALLIE TORLEE
BEWT, F/ HSMRZOMMT Y TIERRIEN /NI
rh, MHIFOEBTIE, EEDIEFE O endometrium
ADOTESHBREDNE L EL 252 LY, BEAOHHD
BITESBOTHL RLI L P HEERTHS,
EMIBWTE, BREFRLHELCHREOKEN
TR ZIRETH o722 & W27 N a— WAKEE D T
SR EDME < (507 vs 722 ug/dL), FHEHEAEN
BwZ EVHERE SN TW A, TR O BAR O i i 44
IR IEHEOM 50% T2 2%, B8 o i Eeh
W MAEESR P 2 b N EIREESE Y 2 &, B OFEMRIK
BEEMAEEAELZHBELTBY Y, BRE~OESBIT
LHHOMEFESRBEIKELTNWE I F b
b2 O T SRR B DS IR G Tl ET AR R o & JRARE
EECHBITAZEAHIEERTWS 9,
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g2Erh, BESREFEEDOR L BVDIIRIZIRTH S VP T
Lbt, MR TIE T ug/gBEREEEDLEL, KWTE
iZ66ugl/g, BRMIZ4Bug/g FHIIZ Bug/g I
IZid 2ug/gTHAHY. T/, EHREETOHETIE,
DEEORTVBROBEEHBEEIIRA L Y $7o LR 120 ug/g
ERERTHD, AF20~30EBETIE650ug/ gl
FE, J0RMEOBHTIZO0ug/ g HBEROBRE S
BRLTWE WY FZBICBT2EHOEBE LTH
FEHE~OE G EZ 505, RIETIXESEORBESE
FHh, HBENICIREREASTIER L, EF
STBROMZES EEIETTAR) ICHEREShS. BEMICIIE
SHITMIMBTEIRIC K, FARE L A FWENICRENZ
Wwhhb, T MEIMETIE, WEREMZO ORI
WHET S 9.

FHBE AR ISR 10 ~ 35 mg / dL L BB EICHEEL T
W37 LAbZolltoESESBFRICEEREICH
BT 5 (r=066,p<0.05)*. HEEOLy Y05y k@
Tid, BHREIBTORSICEBREINTVWS, BilbLH
WhiDHMBFEIEERETIIZALTHS. FEHR
FOESIIHEE(BROI10~128H) TRLPER L,
DgEmL, SwHQs~27HE) TRLE LB W,
FEHEESROMEEIIPINEZRT 794 ~ 939 ug /g E
BTH5.

R A O BEAR 0 L T SRR BE 1 IE R E O 50% 12T
T2, Fi, BAEOHGLERIHEERTICBVWTE



10 % (10 A) 2008])

LAMKTHH, THhIEEBICB 2 IEEE (30 ~ 40
H) OFEHOF L WENEFE—HL TS, /4, BE
O+ 57 R OFEAT 1L IE F 7 Bk o 1L i 1 £ iR BE L2 AK
FFLTWwg We®  peiacik, EHIZEELTHRER
CERHENS. ThooHEmMINAERDOSHELETICH
Hah, EHROESHARZHioTwE, bRAIZ, #lh
HREIC BV TRABICHRRNER L, Foarmic &k
Sh, HHEFERIIHARORRLRTICHH SIS,
LAL, RERLRBETIE HEHREHOEHCHOE
NEEILTTRVD, EROBHELEFRICBVT
RZIERDFEH L g\ 399,

(PR 20.1.18 52At)

X ®|

1) Favier AE (1992) The role of zinc in reproduction, -Hormonal mecha-
nisms-. Biol Trace Element Res 32, 363-381
2) Follis RHJr, Day HG, McCollum EV (1941) Histological studies of
the tissues of | rats fed a diet extremely low in zinc. J Nutr 22, 223-
237
3) Mawson CA, Fischer MI (1953) Zinc and carbonic anhydrase in
human semen. Biochem J 55, 696-700
4) Millar MJ, Elcoate PV, Mawson CA (1957) Sex hormone control of
the zinc content 4 of the prostate. Can .J Biochem Physiol 35, 865-868
5) Millar MJ, Fischer MI, Elcoate PV, Mawson CA (1958) The effects of
dietary zinc deficiency on the reproductive system of male rats. Can J
Biochem Physiol 36, 557-569
6) Underwood EJ, Somers M ( 1969) Studies of zinc nutrition in sheep. L.
The relation of zinc to growth, testicular development and
spermatogenesis in young rams. AustJ Agric Res 20, §89-897
7) Hidiroglou M, Knipfel JE (1984) Zinc in mammalian sperm. J Dairy
Sci 67, 1147-1156
8) Miller WJ, Blackmon DM, Gentry RP, Powell GW, Perkins HE (1966)
Influence of zinc deficiency on zinc and dry matter content of
ruminant tissues and on excretion of zinc. J Dairy Sci 49, 1446-1453
9) Miller WJ, Pitts WJ, Clifton CM, Schmittle SC (1964) Experimentally
produced zinc deficiency in the goat. J Dairy Sci 47, 556-559
10) Mann T (1964) “The biochemistry of the Semen and the Male
Reproductive Tract” , 2nd ed. Butler & Tanner, London
11) Pitts WJ, Miller WJ, Fosgate OT, Morton JD, Clifton CM (1966)
Effect of zine deficiency and restricted feeding from two to five
months of age on reproduction in Holstein bulls. J Dairy Sci 49, 995-
1000
12) Orgebin-Crist MC, Freeman M, Bamey GH (1971) Sperm formation
in zinc-deficient rats. Ann Biol Anim Biochem Biophys 11, 547-558
13) Antoniou LD, Sudhaker T, Shalhoub RJ (1977) Reversal of uremic
impotence by zinc. Lancet 2, 895-898
14) McClain CJ, Van Thiel DH, Parker S (1979) Alterations in zinc,
vitamin A and retinol-binding protein in chronic alcoholics: A
possible mechanism for night bindness and hypogonadism. Alcoholism
Clin Exp Res 3, 135-141
15) Hartoma RJ, Nahoul K, Netter A (1977) Zinc, plasma, androgens and
males sterility. Lancer 2, 1125-1126

RGN &AM 541

16) Lei KT, Abbasi A, Prasad AS (1976) Function of the pituitary-gonadal
axis in zinc deficient rats. Am J Physiol 230, 1730-1732

17} Apgar J (1985) Zinc and reproduction, Ann Rev Nutr 5, 43-68

18) Underwood EJ (1977) Zinc in animal tissues and fluids. In Trace
elements in human and animal nutrition. 4th ed. By Underwood EJ,
pp.196-242, Academic Press Inc., New York

19) Diamond I, Hurley LS (1971) Testicular and esophageal lesions in
zinc-deficient rats and their reversibility. J Nutr 101, 77-84

20) Fujimoto S, Indo Y, Higashi A, Matsuda I (1986) Conversion of
thyroxine into tri-iodothyronine in zinc deficient rat liver. J Pediatr
Gastro Nutr 5, 799-805

21) Hurley LS, Swenerton H (1966) Congenital malformations resulting
from zinc deficiency in rats. Proc Soc Exp Biol Med 123, 692-696

22) Hurley LS (1980) Developmental nutrition. pp.209-214, Prentice-
Hall, New York

23) Caldwell DF, Oberieas D, Prasad AS (1973) Reproductive perfor-
mance of chronic mildly zinc deficient rats and the effects on behav-
ior of their off spring. Nutr Rep Int 7, 309-319

24) Henkin RI (1976) Trace metals in endocrinology. Med Clin North
Amer 60, 779-797

25) Millar MJ, Elcoate PV, Fischer MI, Mawson CA (1960) Effect of
testosterone and gonadotrophin injections on the sex organ
development of zinc-deficient male rats. Can J Biochem Physiol 38,
1457-1466

26) Apgar J (1970) Effect of zinc deficiency on maintenance of pregnancy
in the rat. J Nutr 100, 470-476

27) Blamberg DL, Blackwood UB, Supplee WC, Combs GF (1960)
Effect of zinc deficiency in hens on hatchability and embryonic
development. Proc Soc Exp Biol Med 104, 217-220

28) Lutwak-Mann C, McIntosh JEA (1969) Zinc and carbonic anhydrase
in the rabbit uterus. Natwre 221, 1111-1114

29) Melntosh JE, Lutwak-Mann C (1972) Zinc transport in rabbit tissues.
Some hormonal aspects of the turnover of zinc in female reproductive
organs, liver and body fluids. Biechem J 126, 869-876

30) Jameson S (1976) Effects of zinc deficiency in human reproduction.
Acta Medica Scand (Suppl) 593, 5-89

31) Flyn A, Miller SI, Galden NL, Sokol RJ, Villano BD (1981) Zinc
status of pregnant alcoholic women: A determinant of fetal outcome.
Lancet 1, 572-574

32) Henkin RI, Marshall JR, Meret S (1971) Maternal-fetal metabolism
of copper and zinc at term. Amer J Obstet Gynec 110, 131-134

33) Prasad LS (1974) Zink-Kurzer Uberblick Pediatr Congr Int 14",
Buenos Aires, pp.10

34) Mameesh MS, Hathout H, Safar MAAI, Mahfouz A, Al-Hassan JM
(1985) Maternal plasma proteins, magnesium, zinc and copper
concentration at term associated with birth size in Kuwait. Acta
Vitaminol Enzymol 7, 183-191

35) Atinmo T, Mbofung C, Osinusi BO (1980) Relationship of zinc and
copper concentrations in maternal and cord blood and birth weight.
Int J Gynaecol Obstet 18, 452-456

36) Mbofung CMF, Subbarau VV (1990) Trace element (zinc, copper,
iron and magnesium) concentrations in human placenta and their
relationship to birth weight of babies. Nutr Res 10, 359-365

37) King JC (2000) Determinants of maternal zinc status during






	IMG_0009
	IMG_0010
	IMG_0011
	IMG_0012

