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Table 1. Correlation coefficients (r) between concentrations of Pb, 4.13 ug/ wet g, AL 93.1~154 g/ wet g0 2 VFEIE O, A&
Cd, Zn, Cu, Mn and Fe in different tissues of feral pigeons oMt FIEF T old L7 5 ARAA 7 Vbt

Tissue Pair of metals r P (Table 3).
T 0w s
idney ¢ -0. . 21 = = =
e oon o o001 ALV DY W, S A TAL 45 BAE 2N
Lung Pb-Cd 0.34 P<0.01 A} 2H7) fof7 FEBA e R2E JEld e, &
Fe-Mn 039 P<0.01 3 24 949 Pb, CdF} BFUL ZnollA A AR £
Cd-Mn 0.32 P<0.05 AHE S THTable 4).
Number of samples: 60 adult pigeons.
Table 2. Concentrations(mean-=+SD, ug/wet g) of Pb, Cd, Fe and Zn in liver and kidney of feral pigeons
Rural Urban Industrial complexes
Duckjeok(8) Seoul(12) Yochon(11) Ansan(10) Busan(9) Ulsan(10)
Pb 1.57+0.27 2.334£0.78 1.36+0.27 1.804+0.46 2.72+149 1.84+120
Li Fe 3764-96.5 276+93.0 568+ 148 335+66.3 6161161 338+76.7
et cd 0.11£0.05 0242008 0212005 0.1420.05 025+0.12 03120.10
Zn 16.742.56 15.3+3.59 25.3+£7.90 260+11.6 65.6130.5 16.5+4.93
Pb 145+0.24 4134131 2524075 298+1.38 403+241 3294330
Kid Fe 138+18.5 93.1+£16.3 154+33.9 1474293 104+59.4 104+39.2
eney ad 0.06-0.03 105062 0.68+0.58 0434027 0.6620.72 1274098
Zn 102+1.30 115+1.48 9.53%1.36 11.54+2.38 12.5£6.15 10.3+2.47

Numbers in parenthesis indicate the number of samles.

Table 3. Correlation coefficient (r) between the concentrations of Pb, Cd, Zn and Fe in liver and kidneys of feral pigeons

Rural Urban Industrial complexes
Duckjeok(8) Seoul(12) Yochon(11) Ansan(10) Busan(9) Ulsan(10)
Liver Pb-Fe 022 045 0.36 0.66 ~ 0.80* 0.56
Cd-Zn 0.40 0.52 0.48 0.35 0.75* 0.49
Kidney Cd-Zn 0.23 0.81* 0.34 025 0.44 0.72

Numbers in parenthesisindicate the number of samles.
* P<0.05.

Table 4. Correlation coefficients (r) between pairs of tissues in different metals of feral pigeons

Metal Pair of tissues r P Metal Pair of tissues r P

Liver-Bone 0.61 P<0.01 Mn Bone-Lung 0.52 P<0.01
Liver-Lung 0.31 P<0.05 Lung-Kidney 0.35 P<0.01

Pb Liver-Kidney 0.32 P<0.05
Bone-Lung 0.51 P<0.01 Zn Liver-Kidney 0.38 P<0.01
Bone-Kidney 0.35 P<0.01 Liver-Lung 0.48 P<0.01
Lung-Kidney 0.40 P<0.01 Lung-Kidney 0.64 P<0.01
Liver-Bone 0.44 P<0.01 Fe Liver-Lung -039 P<0.01

Cd Liver-Kidney 0.52 P<0.01 Liver-Bone 0.52 P<0.01
Lung-Kidney 028 P<0.05 Cu Lung-Bone 0.50 P<0.01

Number of samples: 60 adult pigeons.
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ZAA S AR 23 F A SHEET Fo FRAAL
Bhis Ao WAt gdubdeR F2 AgAI 2
A AU 2o AT F£HO0T ZAFHAA Y, EAIL
ZEY A 542 FHRIUY F5 FEAZREY F FF
2 A3AAA 3 EAH 23 T A AYAR sk 2P
9 9L 73t o3 F EAL & )
globinz} hematocrit °X)2] 74 So2 Aue 4 AdrKSwier-
gosz and Kowalska 2000).

AR 23 2AH FIEFL A4 2RI FFoA AAH
© OFY 2EEAAA A FHol X, FEES F717
o Ax A& Z2 W F450 metallothioneinMT) A 2z
ABAe] A Aoz d#A lrKSwiergosz and Kowalska
2000). '

B JRZRY 935 g2 2 FF50 74 23
o ¥-ul = (Amdur ez al. 1991) o F FIZEE H& S E
A gz g 2 2 albuming A0 Q¥ Y
HE e 60% FEY FIEFES MT ZEo] Ho{glon
(Seficzuk 1994), E4 Aol A%42 Ft=Fo A& ¥
#7158 7 A FEFY tiAEEF WdE AdATE AL
E 42A tHWebb 1979). £& dAIFE oldolre 1=
o =4 9% 2 dAYE, thE 447 43 A Rt i
A YA o} A FE ojdtel MY HAUSES &3] %
#HA2] %7 9tHScheuhammer 1987). thut F 71A] 9] 744 o
Ad o] ¢8A JdoH Ft=EY AFEAD B AT 45
AT MTst A&o] Ho YA ¥ fFEd 489 AF 5%
o ¥ lths A% HAFRE e 24 2 % 24 AR
o8 MAR F=FIT MTY B3 7F A7 Ao o8] 4=
AL o1% I 217 AEel M A FFEA WAAAS A
ks Ao 9lthNomiyama and Nomiyama 1986, Goyer et al.
1989).

ok ollg} FtEFo] MTd gle S X8% 45494
A sy, o] MTOZRE ¢ B2AzE FA =
o] & AUrHDudley et al. 1985). & A9 ol A%
Ao Frrt dAFERTE 4 22 FFolH, ofg
F7b AR 23Ul A3 A= EY] ARAANAM i e
o FAFAE Bl ALE AIgHETh

A 23 F HEES ofdFe A3BA = o7f MG F A
SAGQ AT ePE O, A A& A 98 t}E A o] ]|
FUHeE g2 FE JIEFo| HEHA. T ofdl
EE Aol M 9.5~12.5 pgf/ wet g0 2 w53t FE7F AEHY
THp>0.05). 18X 7 23 F 7183 okdze] AAAAE 6
A NG F REAA G el on, g g H&)] <3
A% 22 ofddo] AEHMAY BE ol JI=F9 549
FE A 43 AREA 54 F3E UehlE g949
22 48A Stk 5494 SIEEH A4 ofd
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AUEH 2
] lom, o}ddE FAhY F4 FEAZREY
29 JIEE F5E HAAANA 9, 3G Y AEE
Ag ZolA = 9&-g 3rHKumar and Bawa 1979). %
gl MTE A4k F st A xdue 3] FtEEY F
g ZaA7IA & AW A4S SstaglEd F2%
AYZoz HAeste Aoz deid  YrkSwiergosz and
Kowalska 2000). &, 7}1= 89 352 o] MT= ZEFLZH
F4Ede] dA Y AW A F AEFY g MTH 2
et el 2 ERe Avke AE Uepdth £ dFoM e &
ARG G Aty AR JFIEE FLUt AUFHC R 22
Aol A} ofd 3t ke AAAA 7} vepbe A LR FAE YL
H ole 54 4490 JIEEF FpdAd okdd AAAQ A
IaAN e A& ARt Sith

7F 23 F 9 1349 AEFAE ol A F A
Mg yelged, g A9d vg] Jujyes &
3 o] AUt S FHAMNY F+ FEAE T
He FAA g A% ARER Ho] RE2Y A4
o] 7t HAHY, 9o 3L Y o5 o] &2 i
T 7 R o 24 A4S AHAA FE A
& o] EAlo] wAsl7|7t 4t Underwood 1971, Son and Yang
1998).
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B2 AgFod EAsta AP FAME= he-
moglobino] AFHol 3o e FHE AR FZOE sty
FHEEY 5 2 ER¥E F7HIE AL2E €A o
(Ragharan er al. 1980). wtetA] o] 7h2to A 2] hemoglobin EAd
< et 7F 23 WY o H&E Z/HA 2F W A
W UAazE Ao ABEAAT dEhd Aow .

I el Ze, vl ), A, ok, 3, 2E, Al

#7124 2 "lglRl A, B, C, D, E 59 49| &
F5A G 7, o] F FEE dAe BX
7} =d(Kim and Kim 1991), T w7} Z& tiA 2 doj o] &
ez v Aa APstd MTOZ ASEH w8 A5,
T Gl Fo] e o EAE 229 YA BAFOEH
AR ¢ =48 STl 222 4elA YUrhFoulkes
1981, Kim and Kim 1991).

oo EAste g 499 A2l albumine| Ut MTzt 2%
ate] EA 3t} F= albuming ZAFe Jej 2 gukE o 7kl A
AYT G L5ty Ao g AFEe 7k gE |2
WE HE2 P E 43 FEE W fAHE 2R ¢
24 ltHKim and Kim 1991). oj&A] Qo2 7¥ it
S o ERH 848 A Ret] AR SWE I AFFA A
o 3}, Proximal tubulef] Al | &= 31, MTo] B =HA A
HAD FF5E F2AA &8 58 TS ol dE F
T 5 HS R FFE o|2ES Hte V)5S SRR 7
BrE A 2Hd 5 59 dWol £4 foi{Cherian and
Nordberg 1983, Kim and Kim 1991).
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Children with Suboptimal Iron Status and Normal Children.

Correlation between Heavy Metal Levels in Tissues of Feral Pigeons
(Columba livia)

Nam, Dong-Ha, Doo-Pyo Lee*' and Tae-Hoe Koo
School of Environment and Applied Chemistry, Kyung-Hee University
Department of Biological Science, Honam University*

ABSTRACT : Concentrations of Fe, Zn, Mn, Cd and Pb were determined in the tissues of sixty adult pigeons
collected at six colonies in Korea, and examined correlations between elements, and between tissues in feral
pigeons. As the results, we found many significant correlations between elements, and between tissues in them.
A negative correlation between Cd and Fe concentrations was observed in the kidney. Cd depresses the
absorption of Fe from the intestine and, in this way, affects the levels of Fe in particular tissues. This tendency
could be expressed in terms of lower hemoglobin and hematocrit values because hematocrit is one of the most
sensitive indicators of Cd intoxication. Zn concentrations are strongly associated with higher Cd levels in the
kidney and liver. This is thought to be a reflection of the interaction known to occur between these two metals.
Zn induction has been shown to antagonize a number of toxic effects of Cd. A positive correlation between Pb
and Fe concentrations was detected in the livers at the Busan colony with relatively high Pb and Fe
concentrations. Pb has been shown to co-accumulate with Fe in the liver by inhibiting the heme synthesis.
Significant correlations, especially in toxic elements, Pb and Cd, were observed for many pairs of tissues. We
suggest that these correlations between elements, and between tissues should be considered in biomonitoring
for heavy metal pollution.

Key words : Correlations, Feral pigeons, Heavy metal

20029 84 30 H4 ;2002 9€ 30 )



