[ Downloaded from feyz.kaums.ac.ir on 2025-07-02 ]

Original Article

Evaluation of serum zinc changes following the major operations in term
neonates who need major operation
Hamsaie M*, Keshavarz A', Movahedi A, Hosseinpour M
1- Department of Nutrition, Science and Research Branch, Islamic Azad University, Tehran, I.R. Iran.
2- Department of General Surgery, lamam Hossein Hospital, Isfahan University of Medical Sciences, Isfahan,

I.R. Iran.

Received: 2018/10/26 | Accepted: 2019/05/20

Abstract:

Background: This study aimed to investigate the changes of serum zinc in term neonates
who need major operation.

Materials and Methods: In this study, 59 neonates who need major operation were studied.
All patients underwent major surgical with high stress. The metabolic response to surgery
was studied by measuring the serum zinc before and after surgery (24 hours and at discharge
time postoperatively). The "repeated measure” analysis was used to test changes of plasma
values of zinc over time.

Results: The plasma values of zinc was 89.78+14.50 pg/dl after surgery, 74.95+15.86 pg/dl
in 24 hours after surgery and 93.78+14.53 ug/dl at discharge. The plasma values of zinc
decreased immediately after surgery that this decline continued until the first 24 hours of
operation. Serum zinc concentration decreased significantly at 24 hours at discharge. No
significant differences were found between the two sex groups.

Conclusion: According to the results of this study, zinc levels in term neonates who need
major operation were decreased temporary but later returned to normal. It seems that in these
patients there is no need for supplementation of zinc during two weeks after operation.

Keywords: Serum zinc, Full-Term Infant, Major surgery

*Corresponding Author:
Email: meh_hosseinpour@med.mui.ac.ir
Tel: 0098 913 129 4109

Fax: 0098 315 557 5058 Conflict of Interests: No
Feyz, Journal of Kashan University of Medical Sciences, August, 2019; Vol. 23, No 3, Pages 286-292

Please cite this article as: Hamsaie M, Keshavarz A, Movahedi A, Hosseinpour M. Evaluation of serum zinc changes following the major
operations in term neonates who need to major operation. Feyz 2019; 23(3): 286-92.

YA?



https://feyz.kaums.ac.ir/article-1-3731-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-07-02 ]

S @l Jlasl aa waejlus Jals addiy bs Glal 98 p s 53 9y paas O yuadd oy 53

*¥ ¥ Y )
Jﬁfﬂ‘“""’!‘é“ db}a‘xﬂ‘})ﬂ&s‘;bwng&w

oM

el Jee d dails JolS il L 01138 p e 53 (595 e Comedy Dl i gy cddlllae cpl plosil 51 Sla 1B 9 il
il S5

deos i Oy Pl A 815 anlllan 550 o o a3l JolS o b 51555 08 aalllas ol s B9 9 S0
S s e 3 el ezt 5 U o 605 SRS L Az 4 S plie Gl A3l I VL el b
W23 8,15 awlis 5,50 "repeated measure” [ Ko jiowe WUT L a5

2 0595 VHABENOAS Jas 51 g Coblos Sl gy « fd g3 g2 p 55 S0 AAVENY/O oo 51 Job p s (555 pole i
o) S dls SalS Jas )y Aol p g (555 p3lie g A sws g p S5 S AYAVEVVIOY a5 ol 5 2 g
P (55, polis 4 Cams Jos 51 gy sl )Lee;% pro S35 2ol el Wl bl fos Syl colu Hler s U fals
g sl S0 g g i 93 50 Ol pdS opl Bl gl e JalS a5

Lol coslsgy cign s 55 3l S (ol Jlos 4 a3l JulS oty Dlsl 58 5 45 das o DL ol andllas 35 S domls
3 ey ain 93 b 5o Oobew cpl 53 600 Gl oS 4K 4 S Gl Find 5 9 e Db p 35 s g pa 5l S
Al (e Jos

Sor ol (JAlS A8, Loli g e s, 1S OB

YAF=YAY Olovio QA g g 5 313 0 F o led pom 5 S 0393 (a3 o285 — oo aaliobe 93

a3l Olsly g by 35 55 e Sl Sl 51 (S 059
Solm cnl S B 5550 ol U5 Sz A dlesl
S 83l 53 ook Fadee (pl ABL e Joo 5y Olg3 5o
el 3590 by bl B8 oo o Jlo 5T 4 o 3135
Lol cddb o (5,31 ol bl kil 53 i o [0] 58 0 13
0151505 5 53 35 L sdin i,y omeli 45 Wlesls Ol Slallhae
P15 oas (S350 50 5 e n S T 0 5l
) SS eh Eel Al o S o Jlesl )
5 S5 s [F] s i 15 0T & 35 Olse 5 0k ol
3 S AT I Yor Sl ity gl sSE S S Olges
01 51 IV] 3 gt 0 pmmine O )3 Sk, pols n S
sl mle 5 JolS A, b sl5 8 0 59, Us poegs &S b
23 b Jate 55155k Olhgs @a35lss U gas wia b s
ol pas Ss 0 53 S35 35S 53 dlal )b Olsls g
Ol 53 2950l sl Joims l ol gl i mle
750 b 51 A] mslodi ST g sn ol JolS A2
ol pas 5 (SYgb LG 5 lge 53 p Sy R L 2
e e e Ol s gladss SIS b
ol g 5 il 5l Jolge Sldllae (5 51 53 39200l
seaan ol adlls (5 Sk [A] Sl ed3 5y, Rl
o135 53 Sy ol Jsl 51 s Sl eds ) Ok paeie

Vil &S 358 pasde b Ad cp o (atia ¥V 51 220) lS s,

dovkio
Olsligs JalsS 53 (Ml Jalge on Foge 5 (S wdis
23 PlaeS ol 5 G POl ol g g o0 o guive
Lal g hs fds a3 5 (S5 51 sl BT 5 A,
Y0 Jl o ler cudlig Obslu 155 by [Y] aiS o
N 2 53 dlw 0 5 (Glal 05358 e g8 o 00 (535
v 5o i g P15 b 5 [F] ol g 410 i A
Sy b (giha slge 5 G55 35S 5 4 IMs g (53 YOIV
3 e o e Lo 5 daspe Sl ol o3 B 1, 058

9 pode 3oy 35 pgle 09,8 (35 s Rblags pale 2yl Hulid)IS )
Ol el g5 eqgolhand 31T 82 liions

ol&iils «ligion 9 pyle s>ly 35 09,8 biwl W 3E5 panass g5 .Y
Ol 0l g5 cgolhanl 15T

Wligizg 9 pole 321y 385 09,5 bl (il 438 s sl ¥
Oyl Ol pgs cso ol 35T oSl

pole ol8tsls () pam plol Gliwslony gagos o> 89,5 liils F
Ol leisl Wlginoal (S 5y

1Johuns sximggl (I *

Olednol (S 3y poke slEtil (£) cyam plol O35S Olias Jlons
“F100OVY DA 1gnigiys <41PIPAE) - pall
meh_hosseinpour@med.mui.ac.ir s«5xg)35) Cuny

VWAA/P/V e 23lgd Jbpsy AnG 1FAV/A/E 1l Ay

YAV


https://feyz.kaums.ac.ir/article-1-3731-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-07-02 ]

0395 patld o Wy Ol 035 oyob O35 slaws ol s

s ks b (aie) (Kl G ol SMad (S
e ol Ol 51 ool BB S (s S

S A SNl Blisa Gy, 4 6 s g alig e 50
ploss O 4 gad sl Olsl 9 (55 (s o gebans (5 S 0516
6 U1 S pble Slulid 1S adllas 55 oS oS b Olsl) 5

sl glady 55 05 ke plod g 4B 5 fos GUI
p = 5o Sl 5l ey i Jla AUV «5)‘9]@’:
S b A bl slacaS i eslizal b LT cg dlol>
e t pre 535 Ol Elisa 24 A1 RONDOX
e3gdses 55 LDy (59,5 Chld A pad 1) s s pfjjg.:a
ProVe b s 03 p S5 S VSN0t Sl

Pr3l S palie 5 inds (59, 3 5meS S pws 53 p S5 Koo

2 (8] 4B 5 B s (g5 2 gmeS pd s 53 p S5 S
SPSS ) ,l55lp 5 o g5 o (5551 mazr (slrosls andllas o
Y¥ il - (Statistical Package For Social Science
Sl 51 eslizal b 5 ABM SPSS Inc., Chicago, IL, USA)
gl IS I e s e 2, bliul e s

I s 1 5 mls 0383 51 o) 2 3590 (5L goi 2
=38 s a5 Ll 5ad sl b esls w3 Do
PP SO S ORGP g WO o 0 S R I
a3l 3 cidzen (SLadle) 53 (595 (oh e DS Amlie (g1
A3 eslizul "repeated measure” | Ko v

b

j‘dm;)}dajﬁ;)_,»ﬂ}j()ﬂ adlas cpl s
S G s g s ibe g (U OV) s &5 YF slias ol
YO) L5 g 355 o3l gils 31588 gl >l s Olsly g 5 s
‘JUL“’CJ;WdebWLé‘}‘J#@jJ;\ eJL«J J}-\?j(ﬁs
LY cow Ohley ST dodr onl s Gib das o0 UL
ol gt 5 S (A Ol e Kls i 4B 51 5
S 3a) PIPEEV/Y sl g

J.«;Cwagbw&\)‘fcjy—\ A)LA-;-:J}J?.'

oy ol Jos g5
YY/v 'Y X EUY
YA/A v Jus, 51
FO/A v LY
W ) Sl AL syl 555
Ver/e 04 o

YAA

OLKea 5 wlawer

LT 05 o3 S s U 5 ool g IS 4 (55, Ol ks
eSS a3 e el 4 5 & o U s 3

AL adls s e

by 595 9 3190
"Quasi-experimental"”’ - puas adlas K s

Ay 0 4S S ol e 4 A3l e ; Olal) g S
e e oLl OLSs 58 Ol Lo O35 03y slacdl o
g b Olny 5 Olghmsl (S p ke olKLSls 43 iy ¢S]l
PR ol 53 ASB S I () g 3s e KRS (g e 4l
ol i (gldmsl 55 48 3 5m JolS 013315 51 i OF Julds & god
NICU (Neonatal & sduS assl 0 VY45 ol 31 slesl b \¥a7
pohdlads g plol 0155 55" Ol s Loy Intensive care unit)
A 3y5e S S ns oA 92055 SLilas elul &S Koy
ol Clge Jols andliae 4 o131 55,5 (o slan s g Il
e L oy 0l a e DIl 5 (i n L3 S L8 S
Bgm ey e s 4 A3l wha ¥V 51 i Kl
a5l Jols addlas 5l g 5 slajlne

S b e ad o g aalllan plonil Jgb 5o 0155 g -
ol

s g0 s Aile 50 (sl (5wl 4 S Ol 55 -
oy G 5 Jon 5800

Al dls fob (o lew able LOT Ol sk 45 lsl 6 Y
amasie Al a5 A0 ls G5 () 39S &S Glslig -f
e p oy S S 5l g ST il ey Ol 5
(g odiiS

) b 53 65 Ken walsl 1 ey il s Sl il -0
NERINES NP R

gel e 4 ey U e ) a4 anllle co glad ses
bms ag odiSaal o oyl pb ol g OIsI) g8 oy 5 0yl
23 Flab g Sl 5l ey Sy plasil O 5o eyl
23 Sy b g S8 gy s SR bl 5 S o s
4 ges S adlas 5,0y S5yl p&sl PP
Sldlas Sledas L ¥ ALY asens Gpower ,l}élf,; 31 eslizul
s> o>l U Linear multiple regression _ulul ,
/00 LT gllas Jlazl 5 /N0 T o3Il 5 daoys A WT
93 51 acalllas oMbl (55515 5 il . 3,50 5 LHO0 L ol
35 Slaseis glatelitn » (J3l Jidu Calodd LS5 sy
Cmim ¢ b 5 ;,,ur:ii Jols 5 o g andllae jo SEAS S L2

Ay A)L&niilY‘ﬂ AJ}Al\VQ/\I)ﬁ}qJ}:‘:}aluéé MUALBJ)


https://feyz.kaums.ac.ir/article-1-3731-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-07-02 ]

oS ol sl Jis 4 e 595 DS s

bl s o s 4 4S ek esls OLE 35 01,\Ken
23 Y] Al e 5l e Comdy o3 TV U il 5 0 (555
Lyl i 53 0l eals SLE YoV Jl s 0, K 5 King adlas
S 3 9 25d g JEe CSL 4 p e 595 ag S g oS!
GrS o3l g 2 g bl Oy )3 sdome LS - S
L 9 P 503l b sdoms L) S glie (sla S 5o s
23 35m3lls V¥] ool s e 3530l 53 a3 Sl
o esls BLES Yoo ¥ Jle s O, 5 Yanagisawa aslas
Cpl Al o sy ek ele G Ol ey il S
5 Skroubis —swen [VF] 305 Jal 3 ol 55 g, Sl
Joo o5 Ohle 59, 2 oS dlags glaadllas 5o 55 1)K
Sl bl samlie L casisls plogl 5,158 oaws (>
NS a5l e slaey s 5 Jos 51 S gl el
sdalis cons B 4 Wdhasn ) ol 558 )3 (Sol3 sne )bl
e g 45 a3 gp DL alllae el s 4l [10] W3 S
3l Jee 3l d cell Y LS, b Ol s s )
O O en  Faure adlas )5 ol @plin a5 0L
330A G gy o Jlesl 3l g 555 Sl 45 0k asls
5ol ol addllae 4 o a3l pl VY] WS 0 J b
Ol S o0 G s f\:.u" Sl el YF 51w A e UL
Sl s ol Cordova asdlas ;s 3955 opl b3yl 355 595
sKelly adtlas ;5 V1] closile SU Jos 51 dn 55, FO G
G el s g5 3o S F YN Jl s O, e
DS IE i s B G5 2 Sa S Sl )
(Z02) Jasll 55 5 JS sbodly gl 5 515 0L b
Lol il fals S et )by Jos 5l iy ol YE
o sl ol ) sb i s, ST A S ol
Colw B ys 4S5, sbay b 03l DL ol 51 3L o5 g
ol 4B 3 ey ol YF 1 5 2Bl (5,05 sme ralS L
g cgladllas 53 Y18 Jlu s 5 01,5 5 Kaido [V#]
N3 mon 2050 s 5 (A Jos co8 Oolen 5
YUY odea fos 5l S 95 ch...»AS sls OLS s ksl
Jes 51 8 i 4 05bgs OF 51 g (Js 3L RS 5,
aalsl ialdl enl Jas 51 e 438 55 B 45 g0 4 o2t
3 P g Sl A3 addllae cpl p g 4Bl [1V] o3l
Al e a5 pBas y Jes 51 S oS A3, L Osls s s
n 33 3 59 N 3 S Olal3 8l ST a5 0l ax B
Sy 3, 93 2 53 bl el 03 59, F0 4 s 35l ge

a5 o LRin 5 Jas 51 JB o e el Dl 53 s e

VeJWI“ﬂ 5)}>|\VQ/\|)}5)@33‘:}¢|U&.§ MUALBJ)

0315 QLI S o 2 05 p e 230 55 o)led gk 5o
23 pe 535 3Uie dalimmsan mls ulal ol 0dd
W/i\'i\:f/‘w s AYLAEN A 51 ol e 51 B Ol s
AEAMENYN  (ug/dD) o e S 00 5 S Jals
Sl Jor 3 g Ol 53 p $3 polie Lcdl 5l
a5 e 53 5 L RalS VYVEENS/FE 4 AN/ AN O/ FY
Oror D53l s LS3L SR AV0RN/YY (ug/dD) &
S4m Ol (b 53 p S0 Jlagra Sk ka0l BN
35ms Dglite ui 93 53 Ol peis ol (F=VY/VE P<i/eny)
asdlle glaoy 5 5 Ol o ezman 5 (F=V/AY P=21/\A)
o (F=V/AQ P=2/VF) il 54 s S 2 (i)
s Ol (b ys i 93 53 p S0 Sl 4 Lo

RO TR PRV P

4 0 2050 O35 e el Loy aiglie =Y ojlad g
e S

& sl P

0L
MAAEYED: QYA A Aeabrapre O3 p s
(png/dl)

ol Y 0w 595
(ng/dD) Jos 5 an

VE/R0ENO/AF  YV/AYENE/AVD  VY/VEENF/YFR

Er e s
(ng/dl) s 5

AY/VAENE/OF  QP/AAENY/N or Q41 /0+EV0/YVA

Ol daly 30 53 e Sl Jolse 51 (SQ 055 0!

amp giie sl 5 (655 b U1l s sl
s 2l 53 2 g0 SOIF sl sl L Jles! s
&= VA28 Ul s oS oa g O1Ken s Wilmore « b g e 50
JolS s G b 51 B sdie 3lsm el 5,158 Lol
o390 e |, (Total Parenteral Nutrition) TPN w5
= L a5l el sl e s iz ja [V 0] !
s Laginien; 456 eyl slge 5 ol 03 SIS (5531 el
Sy g s IO sy Dladog Lol tiles gy laS uolis
Slamds coles 4 anjls Olsly 6 g olie ol 5 eslinal
S35 e g &S 515 0L addllae pl Tl il [O] Al 0
05 aml Sogline ol Gl g S JelS A, L OISl g s
4S ol esls OLE VAAY Jlu s 01, 5 Cordova axlas
3 e 390 A 45 58 & 0 yls oo Al )3 b Bl
Dy S ol 5 S o My S 505 il 02 L Jes
s Faure adlas ;5 V] dslazasls e pdl il 51 30 i

YAQ


https://feyz.kaums.ac.ir/article-1-3731-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-07-02 ]

o b S S S Bl s SLe 85 YA e WY
Q._.EBLAMAHQBJ_AJMQUJ'JAWJﬂWAS
Arnaud asdlas ;3 [Y] 555 O glite ol 31 puwim b (55, o8
Ol gt 53 S Sl 3590 55 a8 YoV Jle 0 0,0
plos! (ls Db S gl py i Olylesy p ot 5 (535 <
5 S Jds g3 8 5l i g3 g3 aS sl 0L W23
23 = 01,Kea s Ohtake [Y0] 5,00 54y S5\ o pRiadio
asls 0L 5 aala VY B o35, 0 5155 YO 55, » (slanllian
013158 33 et 9 69 o SBE o (gls g Ll S
Mm%w@ub U‘l‘ @\:3 [Y?] 3,14 .:j:.-j,'(.‘ib‘gf..;
Feglandlae 53 0L 5 (omls (Sb 51 A3k 55 A
23 S 5 OleS1 5T sl 5T Jale K Ol goa 1 (5,
Clale sls 1B w350 (Sl f})-\:\ﬂl ‘5535‘,.1,9}5\.1
\';‘YiJ:Mﬁ‘ykﬂj%|j|oam‘gd‘5)&ﬂ
boaolin 5o a8 ols OLES @l:;' g1 0 6,5gt.xsl JL.fJ}e 33
JA‘SJJ;;GJ_.»C—E&gﬂéﬁ&éﬁbf};h&})ﬂd&u
£/0E\F/€ J_J'J..» \V/\i?/‘) S 9= )|.>‘-;'.vu f}).\;.nq}\:.,ﬁbhja
3 mslin BB p3lie (Jl ol b (P=2/0%0 2 55 gy S
(P=2/%8+ ;23 )5 Jga g, S0 FAEVNO/Y 5l 5 VE/NENS/F) 0L
&gﬁmf”m‘,fﬂd”w@go,w‘wbw|..a‘,e
}Lb:f):fjj.\;uw‘Aiw‘jjytecjkﬁdb‘:bw‘)
s Hennigar cpoeen [YV] 5,05 3525 065 s bl 50
L oy o B 655 2 sladdlas YA JLe s 01K
plosl sdoa VL) Comar 53 095 Oy Ol 5 o i
bl 5l esliul ‘.K;.a 5348 313 DL G ol s sl
Ml e S 5 S5) SenBy e Sl S8
4S s a8 55 Wb O Doy Olaj g e (Copmir Ao
S Lt [YA] 5505 3131 ot Uy aate ol BLs,0 51 0L
5355 ¥ ga, i glaalllas LYY Sl s 58 O, en
(890 el i g e DS g p Jel PSS
F5os b 5[V uSs S IS ) e g eeedS (o8
S 4 e el S Ol e el RS S ek et
LM (595 ol oo s nll das & sl
R NPT R SR PRP PRV UREN R ROV JORIIRESY
o ¢y (R-value) ,slas Pl sl 53 a5, 58 & 5l S 5
RS o S 3L i ) 3 Dl S 0,55 S LS
G g SOl S 0o LDy Sl S 50 alie
= sl gdon 5l (S s anll (A3 s 545 Condy
aS oals L3 Cope .Adb oo e opl 035 (g S 010 canllas

Ya.

OLKea 5 wlawer

oLSa 53 315 35t ) (Sl KI5 0 ol onl 4 43 sdalie
aS o oals Ol i, e 5 Moser asdlas s il a5 5
ly e adyl Olelu 55 p e 595 Ol S Loy 5 JUs &
S e g b I @ Tadoms S 5l 1 e Lol il
Jlw s 0,LKes 5 Boosalis andllas . [4] wS 0 <2850 (O
(S g )z O as 31 adsl ol 5o 45 sls OLES 144)
Fm Y P mbady s Sl e 55,3)“—-‘5'\-"
53 omoed [VA] S Lo ks il Ol ey 55 ol e azia
23l Jes 5l ‘5‘,,@“01,&¢,Kaido adlae
L Sl oml 5 emiS5h Joo 51 8 Ole 4 55 gy b
won dge sl cnl [IV] 38 Iy aalsl 35 oo 51y aidags
S5 2 4S Gladdlae s O Ken 5 Suita bl .cml ol axlas
Pl gy 4 i L Oleys ol OIS 58 (2 sle V)
Od)lys s a8 Shlew lewdl 55, ch... Lsls Olis Xisls
O, g Kang V4] coul adly zals cxilazsls g,y 49 dis
O 3l )y 48 disls OLES (glandlas 43 YoV 8 Jlu s 58
(O 35S 5 MAS dis s Jlars () e IS
Al g g e s A 3 (555 5 Dok g S
O, SKen 5 2ag0 cpoman [Y0] Lz by Lot L)
s ()| S ) pr Jos i Sl O (555 5 (landllans
o= 2o B Gl s Sobes Jeo 51 s 5 S 0
S35 g IS (5ekiasOLE (quls 45 S o3Il (ol o
;,i UYAEY/A ug/dl jlie 4 ANVEYV/A ug/dl lae 51 p
ot 45 a3 OLE YA Jl s 35 01 Kea 5 Altin [1Y]
i ol o &S e Jos S e 5K 5 55 e
Jd G0 g0 4 Sl )l e 5 gbay iz g 4B 813
e Ololey i 350t S 9 Sl 035 1y oS (s )
ol polr 4l YY) il pole cpl Kl 4 5L
9 IS 9353 p e 530 Ble 45 Aas e L () 5
(&) andllae ;3 YooY Jlu s 1Kes 4 Prieto .o @ sline
SLabsr Sl G 5 S5 sk i 5 o oo
Yo s e Y s B e 250 | e Sl she
WA B os S sy 80 A 0y p5) w0 S osle e
05,5 2 53 i p Ulem V0 5 (55, ¥F Loy S 505,
3T o w3 b 3yl Sl o 0T i 03l ol
oy (59, prla it £ 1 5 OB L (1K 10 35 4
P/ E45/Y Mg Wesle s MU/ F¥/ £45/Y W 5) i 55 o
sRomero gasdlas ;s [YW] Ldlas &l o slroy S

BL GJJ}J«_AQE.'FQ|;| ;)_,»).:SYN\’ JL»JAQUK&A

Ay A)L&niilY‘ﬂ AJ}Al\VQ/\I)ﬁ}qJ}:‘:}aluéé MUALBJ)


https://feyz.kaums.ac.ir/article-1-3731-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-07-02 ]

oS3 o el Jis 4 p e (555 DS g

=l dlesl s Ol s ol Ol a5 0 (59 e il
sl 5 ol Jaime Olsl3 55 55 55 A% 5 35 Ml Ko S
S 5S lm dlesl 53 Ol i s Sllllas )3 S 543
PSSl 5 sl sen Sl 38 14 g 300 o
a5 b LI Y] Wi Ol 50, Cands sl KL Ol sen
o adllae s 5 bl ol (>l Jlesl e 552 555

ROM PRSPt

S 5 o
3345 das e 0L Lol andllas (g pSas Ol e

i e Sop ol Jlesl 4 diil S s, L Olsl g
=B Lalesls &) cdan s sbay g9 SO pmd ilie o
D G Sk s e Db s S G3F paS S
Iy ain 93 (b s Ohles onl 53 B9y sl oS A
53 g bl sl pamsinll ASL o (o s

.A_,.fo r\?u‘ (w}é) J_,wb)lf.if@ubﬁu)lf bj_,a

S8 9 K5

OV g s 5 Jowpy 51 1) 55 a5 e ol 08 dey 8
Bzl 5 Olsl) g ol o 05 sy il o (sl yisu p o
b 5)Ken sy Sl () cpmmm plol OS5 58 Olin ;Lo
2 7ils aabOLLb 51 (iou Al cpl Ayled on Dol Gudons
AL el el las Bk (S5

References:

[1] Ben X. Nutritional management of newborn
infants: practical guidelines W J Gasteroenterol
2008; 14(40): 6133-9.

[2] Elmadfa I, Meyer A L. Vitamins for the first
1000 days: Preparing for life. Int J Vit Nutr R
2012; 82(5): 342-47.

[3] Ayubi E, Khazaei S, Mansouri Hanis S, Mansori
K. Under-five Mortality in Iran and the World. Int J
Pediatr 2016; 4(8): 2307-009.

[4] UNICEF. Undernutrition contributes to nearly
half of all deaths in children under 5 and is
widespread in Asia and Africa. 2018 Feb 18.
Available at:
https://data.unicef.org/topic/nutrition/malnutrition/
[5] Burjonrappa SC, Miller M. Role of trace elements
in parenteral nutrition support of the surgical
neonate. J Pediat Surg 2012; 47(4): 760-71.

[6] Rech M, To L, Tovbin A, Smoot T, Mlynarek
M. Heavy Metal in the Intensive Care Unit. Nutr
Clin Pract 2014; 29(1): 78-89.

Y’e,wh’\" 5)}>|\V4/\|)ﬁ)@.ﬁ'}b|:}a|u@5 MUALBJ)

a4 Jg aBl el Log 5 5l e Il 555 3 38 SIS HIS 50
Al Sl bl ey 3 51 e 550 VT BV (B ) (ola g 5 b
e gtlis O dS S e eals 0L Sldlas s ¥ ]
a5 das o0 ) 655 5 645 Slagsolem 5o g i,
o 1ok s ks Ol gy Loy 5> WOl ]
53 Ll PV uil o )00 Log 5 s 4 (555 Condy kS
b o3 il gudS (Al Jor &5 G155 s gl alllas
Eo Ss=S S Ol 8 5 Sogs 53 55 Jos 5l s Olos2
s aalllas 55 453l ot 35 sAS Olley 3 3l
A e 4l gl Tadms (HIUT 51 0T Gl b Iy ezl
Slrobn 5l (20 () Sl ks S Sy 0 B
oz adlle Gl (e Cusgdone AL ed (5 5S 5 A4S
Al 3 28 S a 02 (e gD 5 SlainS s 025
L OT Aty gy 5 kS (Sslom 4 Dis Olyley 53 (S
VY s (ol dleel JLis 4 A8l 0 Ol (0l 55 9, p3lia
ol s 4l EALS Gy e e el Sl
23U () i ) £33 50 (b 55 03 (g0 ) ok i et
b SISl Mg 5 el Sl 5 (351 4 5
Sl by 5 5l s o)l g Oldlas 55 i o VY]
SOl 4z 5 b ol addllas 5o Lol (S (0 O (595 oS
WS o 1 LSS faylp5 s Osl3 gl Jas 5l
25 0 ) Sy ele ey piie (pl (o)
SOl a4 am g b ddl i p A0l ol o 5l e DIl 5

S el 3 55 (65 e 8L “.":'*‘i CIOV WP

[7] Zastrow ML, Pecoraro VL. Designing
Hydrolytic Zinc Metalloenzymes. Biochem 2014;
53(6): 957-78.

[8] Salgueiro MJ. Well R, Zubillaga M, Lysionek L,
Caro R, Goldman C, et al. The Role of Zinc in the
Growth and Development of Children. 2002.
Available at:
http://citeseerx.ist.psu.edu/viewdoc/download?doi=
10.1.1.574.2204&rep=rep 1 &type=pdf

[9] Moser PB, Borel J, Majerus T, Anderson RA.
Serum zinc and urinary zinc excretion of trauma
patients. Nutr R 1985; 5(3): 253-61.

[10] Wilmore DW, Groff D, Bishop HC, Dudrick
SJ. Total parenteral nutrition in infants with
catastrophic gastrointestinal anomalies. J Pediatr
Surg 1969; 4(2): 181-9.

[11] Cordova Martinez A, Escanero Marcen JF.
Changes in serum trace elements after surgery:
value of copper and zinc in predicting post-
operative fatigue. J Int Medl R 1992; 20(1): 12-9.

Y4\


https://feyz.kaums.ac.ir/article-1-3731-en.html

[ Downloaded from feyz.kaums.ac.ir on 2025-07-02 ]

[12] Faure H, Peyrin JC, Richard MJ, favier A.
Parenteral supplementation with zinc in surgical
patients corrects postoperative serum-zinc drop. Bio
Trace Element R 1991; 30(1): 37-45.

[13] King JC. Yet Again Serum Zinc
Concentrations Are Unrelated to Zinc Intakes. J
Nutr 2018; 148(9): 1399-401.

[14] Young GP, Mortimer EK, Gopalsamy GL,
Alpers DH, Binder HJ, Manary MJ, et al. Zinc
deficiency in children with environmental
enteropathy—development of new strategies: report
from an expert workshop. Am J Clin Nutr 2014;
100(4): 1198-207.

[15] Skroubis G, Sakellaropoulos G, Pouggouras K,
Mead N, Nikiforidis G, Kalfarentzos F. Comparison
of Nutritional Deficiencies after Rouxen-Y Gastric
Bypass and after Biliopancreatic Diversion with
Roux-en-Y Gastric Bypass. Obes Surg 2002; 12(4):
551-8.

[16] Kelly E, Mathew J, Kohler JE, Blass AL,
Soybel DI. Redistribution of labile plasma zinc
during mild surgical stress in the rat. J Lab Clin
Med 2011; 157(3): 139-49.

[17] Kaido T, Tamai Y, Uemoto S. Significance of
zinc and sarcopenia in patients undergoing surgery.
Japan J Clin Med 2016; 74(7): 1220-7.

[18] Boosalis MG, Solem LD, Cerra FB,
Konstantinides F, Ahrenholz DH, McCall JT, et al.
Increased urinary zinc excretion after thermal
injury. J lab Clin Med 1991; 118(6): 538—45.

[19] Suita S, Ikeda K, Hayashida Y, Naito K, Handa
N, Doki T. Zinc and copper requirements during
parenteral nutrition in the newborn. J Pediatr Surg
1984; 19(2): 126-30.

[20] Kang J, Park JS, Yoon DS, Kim WIJ, Chung
HY, Lee SM, et al. A Study on the Diectary Intake
and the Nutritional Status among the Pancreatic
Cancer Surgical Patients. Clin Nutr R 2016; 5(4):
279-89.

[21] Zago LB, Danguise E, Gonzalez Infantino CA,
Rio ME, Callegari M. Vitamin A and zinc levels in
gastroenterological surgical patients: Relation with
inflammation and postoperative complications.
Nutr Hospital 2011; 26(6): 1462-8.

[22] Altin FH, Kurt BO, Tanidir IC, Kaya M, Yildiz
O, Kahraman MZ, et al. Comparison of trace
element levels after cardiopulmonary bypass
between cyanotic and acyanotic patients. Cardiol
Young 2018; 28(5): 632-8.

Yay

OLKea 5 wlawer

[23] Diez-Prieto I, Rios-Granja MA, Cano-Rébano
MJ, Garcia-Rodriguez MB, Pérez-Garcia CC. Age-
and gender-related changes in copper and zinc
levels in the plasma of Mongolian gerbils. J Am
Association Laboratory Animal Sci 2002; 41(5):
27-9.

[24] Diaz Romero C, Henriquez Sanchez P, Lopez
Blanco F, Rodriguez Rodriguez E, Serra Majem L.
Serum copper and zinc concentrations in a
representative sample of the Canarian population. J
Trace Element Med Biol 2002; 16(2): 75-81.

[25] Arnaud J, de Lorgeril M, Akbaraly T, Salen P,
Arnout J, Cappuccio FP, van Dongen MC,et al.
Gender differences in copper, zinc and selenium
status in diabetic-free metabolic  syndrome
European population - The IMMIDIET study. Nutr
Metab Cardiovasc Dis 2012; 22(6): 517-24.

[26] Ohtake M.Serum zinc and copper levels in
healthy Japanese infants. Tohoku J Exp Med 1977,
123(3): 265-70.

[27] Ghasemi A, Zahediasl S, Hosseini-Esfahani F,
Azizi F. Gender differences in the relationship
between serum zinc concentration and metabolic
syndrome. Ann Hum Biol 2014; 41(5): 436-42.
[28] Hennigar SR, Lieberman HR, Fulgoni VL 3rd,
McClung JP. Serum Zinc Concentrations in the US
Population Are Related to Sex, Age, and Time of
Blood Draw but Not Dietary or Supplemental Zinc.
J Nutr 2018; 148(8): 1341-51.

[29] Liu J, Yuan E, Zhang Z, Jia L, Yin Z, Meng X,
et al. Age- and sex-specific reference intervals for
blood copper, zinc, calcium, magnesium, iron, lead,
and cadmium in infants and children. Clin Biochem
2012; 45(6): 416-9.

[30] Cope EC, Morris DR, Levenson CW.
Improving treatments and outcomes: an emerging
role for zinc in traumatic brain injury. Nutr Rev
2012; 70(7): 410-

[31] Gervasio JM, Garmon WP, Holowatyj] M.
Nutrition Support in Acute Kidney Injury. Nutr
Clin Pract 2011; 26(4): 374-81.

[32] Silva M, Gomez S, Peixoto A, Torres-Ramalho
P, Cardoso H, Azevedo R. Nutrition in Chronic
Liver Disease. GE Portuguese J Gasteroenterol
2015; 22(6): 268-76.

[33] Caulfield LE, Donangelo CM, Chen P, Junco J,
Merialdi M, Zavaleta N. Red blood cell
metallothionein as an indicator of zinc status during
pregnancy. Nutrition 2008; 24(11-12): 1081-7.

Ay A)L«Jl“ﬂ 5)}>|\V4/\|)}l}qﬁjb‘:}a|u@ MUBLBJ)


https://feyz.kaums.ac.ir/article-1-3731-en.html
http://www.tcpdf.org

