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The Influence of Smoking and Alcohol Intake on Copper, Zinc,
and Nitiric Oxide Concentration in Serum

Yeonpyo Hong, Byungsun Choi, Jungduck Park, Imwon Chang

Department of Preventive Medicine, College of Medicine, Chungang University

To investigate the change of nitric oxide(NO), copper, and zinc in serum on smok-
ing and alcohol ingestion in young adults, this study was performed in a cross-sec-
tional study in 127 healthy men in Korea who had HBsAg(-), HCVAb(-), and no symp-
tomatic liver, heart, gastrointestinal, chronic diseases, and inflammatory sign(lower
than 10,000 white blood cell count in CBC). At the men’s entry into the study, blood
samples were drawn from each subject and immediately centrifuged for analysis of
NO, copper, and zinc. Each man completed a questionnaire that provided information
on smoking, alcohol intake and present and past medical history. NO was analyzed by
HPLC(Green et al., 1982), copper and zinc by atomic absorption spectrophotometer
with air-acetylene flame and total cholesterol(TC) by Spectrum EPX. Smoking(number
of cigarettes per day and pack-year) and alcohol intake was grouped tertile. Copper
was adjusted for age and zinc and for age and TC. NO, copper, and zinc on smoking
and alcohol ingestion were analyzed in general linear models, respectively. NO, copper
and zinc in serum did not show statistical differences between non-smoking and
high-smoking group and no-alcohol intake and high-alcohol intake group. This study
suggested that copper, zinc, and NO was not_good biological marker for early effect
by smoking and alcohol intake in young adults. However, selection bias should be
considered in evaluation of this result. A large prospective study will be needed in
advance on usefulness of copper, zinc, and NO as a marker for risk factors and early
change of atherosclerosis.

Key words : serum copper, zinc, nitric oxide, smoking, alcohol intake
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B4 $URHEOR % Aol 2711 8L
A Apdoltt. Berenson 5(1987)2 T A 8S
Ao] d57]d] AR, o] Al7]e] $F 2l
25 A]lo] sof A8 AAE WA Eo| ot
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ddle) E2g 7217 93 B2E AHRH A
zsiado} sl &gict. ol wet FHAsEe o
Azl AFAow AdEy Y Q9 E2o 7
2 23 )9 Alae grishy] 93 AEEH A
E] sl Bk Ay} Fe] WP ot
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LDL)®} $7PF A8 BAARe] S23 A7 8dde
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273H 271890 chshAls ob4 SH4A) siehBerlin-

er?} Heinecke, 1996). 1]\t LDLY] A3y} T2 743}
T AT 9P B¥o] ok EHE ol =(wit-
zum9} Steinberg,1991; Parthasarathy®} Rankin,1992)
ojel #gt AvF ] IYPHL vk F¥4= #
AL ER2 A 729} o}dd] BRge AEuAd
%{Kopp 5, 1983) & "]’jl%}*g(Gorodetsky =, 1985;
Kok 5, 1988; Coates 5, 1989; Yucel 5, 1994)% &
do| gl Aoz A Utk o] 7S T} ofig
A s=slel 229 AAEA o] AAld] g A
o2 Az¥y QcHHarman 5, 1965; Oberley®}
Buettner, 1979; Samuni %5, 1981; Burke®} Fenton,
1985). 8% Fele A7](free radica)E &5t
LDLE ASAA TSk Aol s} (Stein-
berg 5, 1989), ¥4 o}AZ Af7l F4E ol T
Asls @A oy g3t vk SATHRipadt
Ripa, 1994; Wilkins9} Leake, 1994). Salonen 5{1991)

7} Kok 5(1988) 5HAsk50l o5 A AAES
o 27) Age] YeuH AEZA B 79 okl
of #gt AstEQl AFE Algghut vk B3 nitric
oxide(NO)E S o] AxollA 4=} T4 &
o] & z2A-d BAsl= F2 S (endothelium-
derived relaxing factor: EDRE)(Furchgott®} Zaw-
ardzki, 1980)24 A& LA Noe HEFo=
superoxide®} ¥H-3-3}4 peroxynitriteS 3/d3te] LDL
Akslol] Beds A K Darley §, 1992; White 5, 1994),
ol¢} w2 LDLY AAIstE A STt shod
(CookeS} Tsao, 1994; Hogg 5, 1993; Yates &, 1992)
S 7A31= o] B35k Nogl Abitel g tsk
kgt A7t oA Aok a2l W ni-
trate’} AUlell FAE NOE VR AFEA AN
2 F UE AAIATHHIbbs 5, 1992, Takahashi
5 1992; Jungersten 5, 1993; Winlaw -5, 1994). 1
2y Nool sk AESHE AR HF
of B3t o gk HeHHQl A7} o] Fojzlnt gick.
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£ A7E 204014 204 o] FL AR TAA &
A el ofd a2l3 Novh EA 835 98 of
w3l QEES ux] Yol 7] 93 7l ZAlZA] ©
HARl ARAE A3
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1. ACHA

Aol IF st P AR 278k 2049
A a0 74218 ARl EAh 16788 tAR S
olE tiAE sl FA, 95, FE B, AR 3
B Soll B3 7] 71994 A7 ZAKE AAlsha (A
2, 1993), olE = A} ZA] o3t A FH ZAfo]
giglon, (B ¢ c¥)7AL T 71% AAk E9A
AR Bal 1 g dFel sivk #dE B19E 4
Z WA= A e

O

2. 81X 2|, o), EHAHZE YL nitric oxide
(NO) &8

B2 )9} o)A air-acetylene BE H7} A
2 IFBEAI 2YaseH, 94 FusnE
< AbbottAte] AleF 2 7]7](Spectrum EPX®}E ©]&
sk 24359} 8% Noo 2L AlE9) FYS
2yl Griessh] 2H0.1% naphthylethylenediamine
dihydrochloride 8347 1% sulfanileamide’} $Ht
¥ 5% phosphoric acidg 2 & T A)S F7}
g & 83]9] TS WHE AL 543 nmoll M o] &%
%£ Gilford spectrophotometeri 24314k nitrite
9} nitrate®] FEE Cu*-Cd columng ©]-83}] ni-
trateS nitrite® QAT T 2R3N HGreen 5,

1982).

3. EAHEA

49L& d¥ H]?’l“’“ w2} BlEA T non), FHF
AH{moderate, Y 1-1070)F ZEFHF(heavy, Y
107} ©]°3) 2} pack-yearll We} HlE-H(non), FIHE
A (moderate, 1-6) 12]1 1-EAF (heavy, 6 °IY)
o2 FFIT 55 T ¢2E AFHT wet
W 2FFnon), 7t AM#H(moderate, FF 1-80
grams] T8 3 55T heavy, $F 80 grams 01”')

TF3tact

| Ill?l' H2 A A%, hematocrit, body mass index
(kg/m?, BMI)%F 84 Zel2H 8] 9SS JA 2 A
JARNZ APt B FEl9 o 47
AT} Ay o ¥4 Zy2H8o] wIEFRA &
olAo] Qo tgzoq NO-“— Lol Ao] QAN = wE
He7E (k. aehiasE B 74 SRAY A
2 S mE ‘3] W5 General linear modelsZ A

Fack. TAH FeAFES s %= At
23

tdte] wEire] P FFEURe & 19
Altact. BEaEe 2 zﬂﬂ °]1oH, BMIE 226+
2.5kg/m?, 8% ZH 2HEL 172.7430.9mg/dl 18]
T AL & (hematocrlt vol %)< 48.8+45 °|%
ot 8% FEE 0.98+0.19 mgh, 4 o} 0.95+
0.15 mg/l, 181 ¥% NOE 18.8+11.3 pM EX ¥
°17} 60 %2 v et

3ol 9= Jule] ol wbd Aoz A
& 9% 7o sEE TAHE foF AlE B
ojA] gskon, dY 9 Fe|AHEE B EH of
A9 FEE 37 1107198 39 oA 1R
ol 107 o) I9E 2ol Wl TAHE Folst
A R HP(0.05) BIFATZIE frold Alolg v
ERfA] gigith ¥4 Noe ¥ oldm fAkSH
1-10749]E 37l 9= ol 7HE wgkey be
T FAHCE {7 Xolg Bolx] FUTHT-
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Table 1. Means and standard deviations (SD) of
confounders, seum copper, zinc, nitric
oxide, smoking, and alcohol intake of
the sujects(n=131)

Variable Mean SD Max. Min. C.V.(%)

Age (years) 7.2 47 39 0 175
Body mass index (kg/m?) 26 25 287 178 1Ll
Serum Cholesterol (mg/dl) ~ 173.0 309 274 102 179
Hematocrit (vol %) 488 45 620 340 91
Serum copper (mg/l} 098 019 151 046 197
Serum zinc (mg/l) 095 .015 134 041 160
Serum nitric oxide {¢M) 188 113 752 52 60.0
Smoking

Daily(cigarettes) 2.4 93

pack-years 45 69

Alcohol intake (gram/week) 70.0 156.6

Table 2. Comparison of serum copper?, zincb,
and nitric oxide by daily amounts and
pack-year of smoking{means and stan-
dard errors)

N Cu(mg/) zn(mgh) NO (uM)

Daily smoking(cigarettes per day)
Non-smoker 49 1.01(0.03) 0.93(0.02) 18.5(1.6}

1-10 14 0.92(0.05) 0.87(0.04)* 13.9(2.8)*

above 10 64  0.95(0.02) 0.98(0.02)* 19.5(1.4)
Pack-year

Non-smoker 49 1.00(0.03)* 0.93(0.02) 18.5(1.6)

1-6 46 0.92(0.03)* 0.93(0.02) 18.6(1.7)

above 6 32 0.99(0.04) 1.01(0.03) 18.1(2. 0)

a: Adjusted for age, b: Adjusted for age and cholesterol
*:P(0.05

Table 3. Comparison of serum copper?, zinc®,
and nitric oxide by amounts of alcohol
ingestion (grams/week, means and
standard errors)

N Cu(mgf) Zn(mgf) NO (um)

Nnever-drinker 37 1.01(0.03) 0.93(0.02) 18.5(1.6)
1-10 29  0.92(0.05) 0.87(0.04) 13.9(2.8)
above 10 36 0.95(0.02) 0.98(0.02) 19.5(1.4)

a: Adjusted for age, b: Adjusted for age and cholesterol

s)°l H] 3 23 Al EEOLHP(0.05), 6 pack-years ©]
e Fdste FHe F3 A7t Y. A%
AHEE BT g4 ofd %59} No® BF &}
o]Z Ko|z] ¢kAUTrHTable 2). 28| 1 YL A
(grams/week)l] wetx] dH oz BA '& g4 79 5
T, 933 Y HER RN A ol R 1
I 84 No BT {rolgh 2lolE Mol QhrTable
3).

Au)

k-,
2 Ao 3e A Aol F9) A &3
£ 17] 95 317 9% hile] o2 AL H
Aaae e Aoz nAs 84 Felk 39

Eolr
3 498 Aol uolx) goton), 9x @ 2
H2H82 1A B okdsl $E7h 25Ed &
AZNH 2EARTo vl EATCE Folsi ok
SEoLp(0.05) HREETHE $217 HolE ekl
FUh FAHFE pack-yearZ EAFAS wol= &
3 P A 35T SUTH BAdos

Fo19 Aolg uHLY DEATIHE Aol gL,
o, A% 2% FHLHER B 41 g3 olde] Fxo
S 1 ol ol gl o bl
Wol TYe oD 4ot 21 220 A

‘?l'iﬂ?] ceruloplasmin 7} albumin_o,i—‘f‘—E] F

011:]-—— .474J4{Salonen o 1991) <

O

A x| Az ;ﬂ. ] £ F 7% L}(Blann-‘—]' McCollum,
1993; Celermajer 5, 19%), 01:= A= ZI3P= Fu 7
3k5 WA 2 A Z g3of Az yelof E
T 59 F% of2o] 4 At EF ol free
iron £ free copper’t EASTh= FA7F F4R] ¢
2 A0 2 HoKBerliner &} Heinecke, 1996) & A7
WY nEE FATo] B ZARIAME 6 pack-
years2 {5 o] OhE ZAbe] 20 pack-years o]ArH
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ZA g Darley 5, 1992). 3 NOZHEH FEF re-
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Z71A)7]9)(Chang %5, 1994) T E 315 T Ho
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O 2R LDLE RZ 38 (Jessup &, 1992), murine
macrophage®l 2}8F LDL 48k 2142 No9j A X 4
Aol Z74E S Wl A S T (Jessup T, 1992; Yates
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eroxide#| 7], lipid radicals®} W3, & LDLAFSH
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&} [Hogg =, 1993), hypercholesterolemic rabbits®l]
A NoE AWAZEAS AR T THCookeSt Tsao,
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