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Nutritional Status of Zine and Copper in Type 2 Diabetic Patients
after Short-term Zinc Supplementation

Hyun-Mee Oh, Jin-Sook Yoon'
Department of Food and Nutrition, Keimyung University, Daegu, Korea

Abstract

This study was carried out to determine whether a short-term zinc supplementation could improve the zinc status without
adverse changes in copper status among type 2 diabetic patients. Seventy-six diabetic subjects and 72 normal adults
participated in this study. Subjects were randomly divided into supplemented and control groups. Forty-four diabetic
patients and 34 normal subjects were supplemented with 50 mg zinc gluconate daily for 4 weeks. Dietary intakes of
participants were measured for two non-consecutive days by 24-hour recall method. Nutritional status of zinc and copper
were also evaluated by biochemical measurement of fasting plasma samples and spot urinary collection. At baseline,
diabetic patients showed significantly lower levels of dietary zinc intake and higher urinary zinc excretion than the normal
adult group (p <0.05, p<0.0001). Plasma level of zinc was not significantly different between diabetic and normal adults
at baseline. However, plasma zinc level increased significantly in both diabetic patients and normal adults after zinc
supplementation. The changes in plasma copper levels following zinc supplementation were not statistically significant in
diabetic subjects as well as in normal adults. These results indicated that four weeks of zinc supplementation did not

influence Cu status and that it may contribute to improving the zinc status.

Therefore, we suggest that Zn

supplementation for a short-term period may improve marginal zinc status of diabetic patients without interfering with
their copper status (Korean J Community Nutrition 14(2) : 229~235, 2009)
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Zn supplementation - Cu status * Zn status
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AR A, A, slelEd, d9ol =4, A
oo S o A Al 1%0}01 BMI (Body
Mass Index)E AL slel=alsl ddo] =8E ©l
§-3l9] WHR (Waist Hip Ratio) & ZlAtat3iek, A<
=42 A =74 7] (Omron Body Fat Monitor HBF —
300) & ol&-3to] STt

3) AMNMAT TN OrAM N E Bt

AP A S B]AS 227, 24807 Ao R
718] AEARls HEETE ARGShEA /P W
ARSI, A EAR of] Gl Aol 54152
Al 71538t A S S, S 259 T
49 =53 A= (Korean Food Research Institute
1998) = ol-g-3i3itt.

N ofA A FH =2 CAN program(The Korean
Nutrition Society 2005)-& ©]-&3to] AFE3sI3l oM, Wi
8 SExtel A A1 Jeboll A ofd ] AEFe] Brd e
oJalRl Abge] BlE&-E 747} et} - Ak (hel] ofAFH T
= AL 5 113}t (The Korean Nutrition Society
2005).
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AW F 71 il SAS BASH ] flste] AelA
Creatinine 55 57433t} 2% 9] Creatinine % &
A2 Hawk O 2 spectrophotometer (Kontron Instru—
ment, Uvikon 930, Italy)E ]85} 540 nmelx 5%
ST (Hawk 5 1954).
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olARZF-2 50 mg/day®l EH= 0191 Zn gluconate
HEZ 457 43I ol BEAI9L B3T3, 18| B
T B S A8 A7 AaE s sl
™ (Chandra 1984; Gatto & Samman 1995; Davis %
2000; Anderson 5 2001; Milne 5 2001; Bonham &
2003; Roussel 5 2003). 413 ‘?ﬂ:r“’ﬂ/ﬂ H7d 5 o/d 219
of|Al 90 &<+ 53 mg/day?] oFdE BEelE w2 ¢]
o] o] HPolNUeS Evl= “"}QP olAR FA|E S5t
60 mge] B 2l A2 vEhiA] o HATTo s &
HZ vl At (Davis 5 2000; Mﬂne 2001).

whEba] B2 Aol A= Al 28 Eiar SERpellAl 67041t
30 mgs ¥F A1 9 (Anderson 5 2001; Roussel 5
2003) 2t} BHE 7|7F 452 £90™ o] & g
o 75 AT Aol JE TA| B oA Sl
Zrgo] Yel= HAFE 60 mg/day i) Y2 5
(Chandra 1984; Davis & 2000)%! 50 mg2 HFA|H
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< AFAS AFEES] gl Aks EA oA Al $]Ekeltt.
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Table 1. General characteristics of subjects

Variables Diabetic (N = 76)  Nondiabetic (N = 72)
N (%) N (%)
Age (years)***
< 50 15(19.7) 39 (54.2)
50-60 24 (31.6) 12 (16.7)
60 < 37 (48.7) 21 (29.2)
Sex
Male 34 (44.7) 22 (30.9)
Female 42 (55.3) 50 (69.4)
Education**
None 13 (19.1) 6( 8.8)
Primary 17 (25.0) 5(7.4)
Middle 10(14.7) 12(17.7)
High 22 (32.4) 27 (39.7)
College < 6( 8.8) 18 (26.5)
Diabetic duration(years)
<1wyrs 28 (36.8) -
1-10yrs 33 (43.4) -
10yrs < 15(19.7) -

** p < 0.01, ** p < 0.001

Table 2. Anthropometric characteristics of subjects

Variables Diabetic (N = 76) Nondiabetic (N = 72)
Height (cm) 16191 £ 8.67 16117 + 7.56
Weight (kg) 63.37 £ 9.83 61.58 + 8.58
Waist (m) 84.32 + 10.05 83.54 £ 8.03
Hip (cm) 96.65 £ 5.94 95.74 + 5.37
WHRY 0.87 £ 0.08 0.87 £ 0.06
BMI? (kg/m?) 2421 £ 2.95 23.61 £ 2.40
Bodly fart (kg) 17.84 £ 504 18.14 £ 4.27
Bodly fart ratio (%) 27.55 £ 6.04 28.33 £ 5.17

Values are mean = SD
1) WHR: Waist Hip Ratio, 2) BMI: Body Mass Index
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FZFE UERd Zlolt) ofd AFHS d 0] 6.89 +
2.01 mg, 84 0] 8.03 £ 3.46 mgl 2 FixskAolA]
oA o® ke AlF e YERISITHp < 0.05). 7
AF S Gir 7o) 2.17 + 1.83 mg, A 7o) 2.41 =
1.12 mgO & 7 7 7ol BAA o= {25k xlo]7} 31irt.

Table 4= ZAHIVIAFES] 47 A9 ofdz) 2]
& YeRd Zlolt}, @3 ofel Fii= 0.85 mg/l, 7 o)
0.91 mg/IZA] T oA o WARE F 7 kel 7914
Q1 Zjo]7} glglom 7t 2 0] 0.93 mg/
1, A4 0] 0.94 mg/I2A F - 7kl 2] 3k jol= e}
LA 93kt $hH AH 5ol Wl 2] wAdEkE: creatinine
TR WA ks Jie w7 gkl v wEksis )
o}dd wj ek Gy o] 812.7 £ 523.5 mg/g, A} O]
405.5 £ 230.6 mg/ge12™ (p < 0.0001), 7] vd=F
& @i o] 51.7 + 45.2 mg/g, 474 o] 33.9 £ 29.0
mg/gl % (p < 0.05), W F oAy} ] v ds 2% o
3z oA FolsHl =2 s YERAIGIL
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Table 3. Dietary Intakes of Zinc and Cu by 24 hour recall method

Variables Diabetic (N = 76) Nondiabetic (N = 72)
Zn (Mg)* 6.89 = 2.01 8.03 + 3.46
Cu (mg) 217 £ 1.83 241 £1.12

Values are mean = SD, *: p < 0.05

Table 4. Plasma and urinary levels of Zn and Cu

Variables Diabetic Nondiabetic
(N =76) (N=72)
Plasma Zn (mg/l) 085+ 0.29 091 £ 0.29
Plasma Cu (mg/l) 093+ 0.30 094+ 029
Urinary Zn/Cr (mg/g)****  812.7 =+ 5235 4055 =+ 230.6
Urinary Cu/Cr (mg/g)* 517 = 452 339 £ 290

Values are mean = SD, *: p < 0.05, ****; p < 0.0001

Table 6. Effects of Zn supplementation on plasma levels of Zn and Cu

BAf A 712L obed 1] mrE ofedzl T2 oJpge

44.0%7} ZAAAR | A= o AN = 23.5%7F
AAAR A sgste]. AAAG == AFEe] vlE2
i o] A wHTE Ee- Z o F YERTh AR F ol 9
Shold el it FAE2] A9 53.9%7F Ft B e
olalZ AF e Aoz veldon Al 38.9%7F
Hd Q& o)k AF o). AFo] $HEE Jr) G
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Table 6 #|AE 712 o} W Fof wp2 Ffe] ofA s}
T2 2] Wisks vt Zloltt, ol R § i o
7} ol F5E+= 0.86 mg/l°lA 1.01 mg/IZ FeHoZ
7V o™ (p < 0.05), 7% 8] & ofd v 94
0.85 mg/lellA] 1.01 mg/lZ FoF oz F7kskik(p <
0.05). Z18vt Gz 9] 3 ] s ofd B A
o 27} 0.98 £ 0.32 mg/l, 0.99 £ 0.33 mg/l°]oH,
4 el 4 e Fx A 247 0.89 £ 0.26 mg/l,
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Table 5. Proportion of Zn deficiency as measured by plasma level
and dietary intake

Variables Diabetic N (%) Nondiabetic N (%)
Plasma Zn levels” 33 (44.0) 17 (23.5)
Dietary Zn intake? 41 (53.9) 28 (38.9)

1) Subjects with plasma Zn levels < 0.74 mgl/l
2) Subjects with dietary intake less than EAR of Zn

Variables Diabetic Supplement Diabetic Control Nondiabetic Supplement Nondiabetic Control
(N = 44) (N=32) (N=232) (N = 40)
Plasma Zn (mg/l)
Initial 0.86 £ 0.30 0.82 £ 0.27 0.85 £ 0.24 0.96 £ 0.32
4 weeks 1.01 £ 0.36 0.81 £ 0.33f 1.01 £ 0.30 0.96 = 0.25
Significance ok NS ok NS
Plasma Cu (mg/l)
Initial 0.98 £ 0.32 0.84 £ 0.23 0.89 £ 0.26 0.90 £ 0.32
4 weeks 0.99 £ 0.33 0.78 £ 0.31 0.89 £ 0.31 0.98 £ 0.46
Significance NS NS NS NS

Values are mean = SD

** p < 0.01, *** p < 0.001 by paired t-test between before and after freatment within group
1: p < 0.05 by ANOCOVA test between supplement and control group



Table 7. Effects of Zn supplementation on urinary Zn and Cu

Variables Diabetic supplement Diabetic control Nondiabetic supplement Nondiabetic control
(N = 44) (N=32 (N=232) (N = 40)
Urinary Zn/creatinine (Mmg/Q)
Initial 785.5 £ 456.6 859.1 £ 634.3 414.2 £ 202.9 397.2 £ 257.6
4 weeks 1193.0 £ 646.3 68.0 £ 555,61 844.9 + 433.9 405.2 + 198.8""
Significance ** NS HrEE NS
Urinary Cu/creatinine (mg/Q)
Initial 441 £ 35.2 648+ 57.4 372+ 258 306 £ 31.9
4 weeks 545 £ 555 453 + 37.9 35,6 £ 234 304 £ 150
Significance NS NS NS NS

Values are mean = SD

** p < 0.01, *#*** p < (0.0001 by paired t-test between before and after freatment within group
1 p <0.01, 11 p < 0.001 by ANCOVA test between supplement and control group

& SHAE vl Zloltt, ofd HEF & FotEld o
B3 gy 7o) oW ol §5E 785.5 £ 456.6 mg/g
o4 1193.0 + 646.3 mg/go.& 28k 7l o
(p<0.01), A 79 2¥ F ofd F 9A] 414.2 £
202.9 mg/gelA 844.9 + 433.9 mg/g 0% oM =
7¥sA ek (p < 0.0001). Wbde] G 719 42 F 2=
o}l B3 AFo| 22} 44.1 = 35.2 mg/g, 54.5 £ 55.5
mg/gellom, AAk o] AW Fele 242t 37.2 £ 25.8
mg/g, 35.6 = 23.4 mg/gO & R} 7] e o
BE A% G o3} AL ol BF EAF o R fo)t
2] Aol 7t ISl

=
2t

ol FrfiAbel] T GAE0 HAlRto| B Q1
WS dsks AR 7FsAdE 7 AL ‘E]-(Faure 5
1992). upebA] Al 28 P $xbso] ok A4S 535
Hl FHoFg Zlo g dujglon, it Sx=2] A ok
I A 7]se] E4do] s AL, B Rl ofd
AR o] A G 3PS Xse] o] He= A
© 2 Xt (Niewoehner 5 1986; Thomson &
Godin 1995).

2 Aol ofa i BaEe) okl JE|E vl
NS ) 24412 SO ot 4 A
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B G EAE A Ad el wlsl F-olskA vtot 7
= SR ofdd AFe FEehA] X3 AR FIHES
o, Zrefu el o] Aol e Sxkel 3]l el A
ol A7k gl A o= velstt, 2yt T d7) A
2% i oA o FE ATelAE (Lee &
2005) ofd AHHE Gty SAtlA FoJskA kot
TE] AFH RS T SRkel G el A7k isit). &

Oll

(ol

3 O}Cd T AR /\F&okﬂ ol YFIHE
oﬂ}q A olAGF=2] Htgke A3y oq :FLQ} =
SARE 3] 44 %7} A Aol g A

6@04?011 13l 352 oItk (Lee & 2005). Ol

5} o] B A7 B3 Seuel gy B ol

H 2} EelE]gl o m 7 S o} ofok AF
FAg nlo] H3A 0% o]

A%

Ql

fEs

/\1 ot Ago] vehd 7+ 3= &
f?_ iﬁﬂi} ol F &% To]
A3 A 0 7 0] 7)o ofd &
Q! ‘2} A} (Cunningham 51994).
A M e G $x52] 2 F ol wilidgko]

ZgRlel vlato] folahAl =5 (p < 0.001)S &R1E = Q)
som ol A3 ATl A= do|th(Chausmer
1998; Lee & 2005)

32 of

1127

LH*J ?ﬂEﬂﬂL E‘?jﬂii KXol (Golik & 1993'
Cunningham 5 1994), %0 22| Fu}st o} &47) =
28] ofdd Aol RIS ek ¢k OLE]- 3k
At (Faure 5 1992)

ofelo] & ofd YFgHe] &
. el Q9] o5} QA el A 29 Sy

2 (o]
Skatol| A ol BT& &3l ofd ] 7iAdo] it
3 BaEAH(Roussel 5 2003).

B Aol 457 50 mgQ] ofd REe g3 oled s
oF AW ofd wij =) QoI -2 AQ1 S7Hp < 0.01) &
UehH2Ith Anderson 5 (2001)2 Bt 1S4 6
N3 ok 30 mgs Y HEFE Fof] 7 ofd F<ro]
frelatAl S7kskalvkar Bausigict, 1t $45 Aqtel] £
a1 37199) ofdd HE Bofli= A ol Sl Wkt ¢l
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Ao}t 67187 o B Folli= G o} o] 124
21 712 VERSItkaL 3t (Roussel 5 2003). 1 o1+
oAl ot BT A o} ®HF Fiato] A ofd A At
o SF== AFEo] 44%% 0L o} HF Fofli= ojH 1
AL S| A& HolX| oSt ofd BE 5 AW S )
A w0l oM % 1221 T7H5 YFERIGITE. Tunisia
oM 3 Aol SJshd ol B der fxE0 g
7} oldd A= tldA=2] 30% o) do] A AHI o) 6
Mg E<t ol B Folli= old ke 23S YERYA]
okkttar st} (Anderson 5 2001; Roussel 5 2003).
- ATollA] o} B A% Ity SAkel A Ad
WS wf AW ofd gt P oA =
AE VERA] sttt of 2] Aol oahd W
O] 79 AWl 5 ofd miARE] ST ASA 0= EP e
£ Qlale] ofd A AElE ZafishAIRE, Wil Sx=e] @
okl T 04 & ATEolA Hard AXE SEAY A
7] wiel] A O = o] uj AR FTkel v
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Al dAJEHA= ¢ _-‘ﬂ waba G ol F5o] WakEdl of
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2] o) T g o] el oidAke] A
H¥} AAE T S (Faure 5 1992).
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5 T3 o] gt E F JJrX*C’ﬂ A

N FELh AR A Alele 2
d= 7HA AL Qlar o] wx] gko
2 ZAo] dojdriar $+}(Sandstrom 2001).

Zn/Cu b8 i Dol w4 52 dgke] x5+
TdEEE Z£Q3F 9010 F YeRJT} (Salgueiro 5 2001).
v} o dArellA] ofd BFe] Ty S| e o
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