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4T F4An AD-VITEAE CdCL(Sigma
Chemical Co., USA) 10 mg/ 200 ml/head/week-S
SHFE] Wl 1%, 25, 35, 104, 2719 ¢
3NYT F¢A sy

Y28 3y

GIII=F &9 50mg/LE 4Y AlFRYRy
ad libitume 2 FHYL™ F7ERXY Cd
TEE 5337 Aty TES HYNY F Y,
7%, 4%, ® 2 AREg F& 29
(1) ¥Cdg mBH) FAG T WA F7

£xe) &3

BCa(n)mCat-$A 0.2 AAHE WAL
Auzoz £33 vR7E 43¢0y BE
g . Energy$3¥E 4 3% 24 A&
& 50uCi PAFslA o 50,000cpm7t 5
Ak AEFEL AT 175gme SHWA 9
BnAH) 50uCi/ 02mle] **CdCl, &4&
T g X eAITT UAIT A £ Rl
A& ¥Yso IFAPAEE Well Dector
Animal Whole Body Counter(Alroka, Japan)
o 93 &A3sud.

(2) FetEns B

WAl g nPdo] Fosie 2443
At Atsle FE9 A7IE d&sd
Ezvldd PZAN 2L HEY Y-S 44

stk 1Iym Bx9 A= FE BFEV
Zeoz pFsA
(3 9N FNY cadFe &3

Sprague Dawley Rat 6°}2]E& & 719
groupl 2 ¥ AYF9 AFL 250-550gm
Weolie & F& Table 19 VeERfith.
LN EEE FAH F 17, 27, 3F, Vg,
271 L 3AY F 2 APFE =434 ¥,
2%, 2%, A5UET 32 AR T &
4. '

R TN 2AEE o838 1mée
# 8t polyethylene vialdl ¥ 1083% 4
B30 YAt} EFALE FUNU £
oA 7241 B2 ARAAH B@E.
33 A2 200500 mgRE FHatgen
HEEL 100-300mg BE HET F 400T
LEdA 1ABES HE RS NI
&7 2@sgo. ARE vgrey g
stainless steel 7FHE ARS8t 100-200
mge #2 Z& acetone-d. H0-acetone-d.
H.0-acetone &M E 25ml § Ao} 108744
ARAZ ¥ A 180T 1412 A=ARG.

(O 44 =A € s A%
Agzx3 e FAA FALE S5t AR
L IEER/GT0) ¥ YEF F olE YA

gulE §7)d o1F ERE D A8 A=
(TRIGA Mark I, ¥ dT2)g 7]

Table 1. CdCl, in tissues of rats during daily ingestion of CdCl; in drinking water.

Experiment group Heads Dosage(mg/ kg) Body Weight -
Initial Final
1. Control 6 0 175 . 219
IL. Cdcy,
1 week 6 10 183 268
2 week 6 20 202 326
2 week 6 30 223 346
1 month 6 40 232 377
2 month 6 80 234 477
3 month 6 100 . 234 514

+ 0.1 mg kgX100=10 mg kg
* % 10 mg/ 200 mg” 3%, wk head
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S ZANLES o183t FHYRE 20
A AL QT AL x| EFAAZ

22 5X10%n/cm.secol At 2. F& WA}
71 18t AL 718 AAT F 2AHA
& ARG polyethylene vial £7]9 &7
Single comparative method (G B} A3 ¢l
9} & PDP-11 Minicomputer2 ©]£3td A&
itk AEQA e FEALNE 9T A9
A&l HPGEZ &717F @2 € MultiChan-
nel Analyser(CANBERRA 2000S) & AF-&3t4
SRR 2ZANL Ned F 5% E
2332 FoE IRt 249 A= F
AZ 49 W3l A7) 58, YFdata, 4
27 T o3 BELAES 10% °ldte H
S3AE vehidot.

3.2

7 weCcd AW Tl ¥ PRA LT

Table 2 oA Bi= uls} o] AHEEof ¢,
dC&% 02mie& mRA 4z Fof F 64
3t uNL 23 F 8 PSS 338 29
2%, A%, W, A, 47, 0%, W, g, 2%
R He) M2 WAbs 4718 EEE YR

Table 2.Biodistribution of 1.V. injected '™CdCl,
in normal rats.

Organ 6713 24X13k
Liver 350% 351%
Kidney 1.70% 2.99%
Bone 0.62% 0.55%
Stomach 0.62% 0.55%
Heart 0.38% 0.53%
Spleen 0.33% 0.43%
Lung 025% 0.26%
Blood 0.06% 0.03%
Muscle 0.04% -
Brain 0.02% 0.02%
Hair N.D. ND.

o0 ArE ASFHA oty rt.

38, dole] HEL 6417t 0.06% ol Hol
24N 3 003% 2 BAarstg e AFL A3
170% ol Aol 24A% F 299% 2 F7hebe
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e 99 B89 £ gl CdY &5+ 4
WAoo 2 dYM =N AFFIe A2 BT
"3 gtk adx e Ae] dEelel 35
%2 HnAE YA

U gmA oI NNAYOl o @ ofal U]

=)
4

wacqd WALFARLGE o] &3t FVIEEE B
e F ¥R A, A% Y Ay HEE
¥ Z3% Cd, Zn, Ca, Na, X, Br, As, W, Fe, Se,
Rb, Hg, Co 2 Srol &g &A% 238 23
Table 33 2}, BAANEE K Na & Feol 713
A vyEien 3AF AFAEE KHF Naol
EA JeElted wel Alg ¥4 A7 Ca Na
2 Kol 743 EA uerdo] Z vl mhet K3
Nae] EA& wiAstn 543 a7t °1“1f5¥
AJA Z Y. :LPJL} zﬂiz’—‘l—l
A2 K, Na,CaLFe e F
BA Jehgen ot §H /‘-‘é: —‘E’: A
g o=Fring @ gFoz yehlo] A
2E ol UA4T LHAEE AVid degle
xo’l- ]}_z_]c‘lo o1- /~ ololq_

. AN B8 cd B B4

WA A71Fe AR, 2, ¥, w 2 M
Fleggeke 24T 23 =Table 49 20h. ¥
Yol o] FHAEAE 0.64ppmols] AL 1.66ppm
o2 7% #A JeEisen A=t 332 0.16%
017ppmo2 7HF B¥A YEiyth I2|3 Be
0.79ppm & ERRETH

E Age AAdAM e} 17, Yo, w ¢
Al & u&L 1:1:4:5: 1028 #F3
I Qe Res JEhyd.

Zcdel Beisk ¥ Pr|BE b
CACLENE vlY AE T AFYA A2
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Tabie 3. Content of elements in blood, liver, bone anc hair by neutron activation analysis(ppm).

Element Sample .

i Blood Liver Kidney Bone Hair
Cd 0.64 0.17 1.66 0.79 0.16
Zn 20.40 97.30 69.30 338.00 145.
Ca 132.00 177.00 293.00  213000.00 172.
Na -4410.00 2510.00 5670.00 6870.00 168.
K 5270.00 10700.00 8420.00 5830.00 473.
Br 65.20 31.80 59.00 31.00 0.72
As 19.70 2.99 3.66 - 0.06
\/ 0.96 0.59 1.78 _ - 0.06
Fe 2840.00 353.00 426.00 127.00 20.40
Se 142 2.00 352 - 0.25
Rb 897 36.30 33.30 - 0.37
Hg - 027 0.88 - 0.14
Co - 0.11 0.55 - -
Sr - 246.00 - . .

0 263, W, W R Age) o) WEA gB

Hl & R Aol Holx @okth. By
Aol RAAGSFE Al FF{sE HjE9
F7hte 2%E B H¥=EE FUleL
F7142 o7t ATt Yeldls =T 064
ppmel] Y8l R F A1FNA 424, 25 4.
09, 35l 434, 1709 321, 278 1016 B 3
Aee] 11258 2 Frlehe F4L B BE
Q=F 0.79ppmo] ¥ste] FAF 1530} 237, 2
Fof| 4.05, 35| 446, 171¥l 446, 270¥) 7.25
2 AL 7.17v2 ST S} Fg ng.

Table 4. Comparison of the content of Cd but-
ween the hair and the tissues in control rats.

ppm relative to tissues
Cd in Hair 0.16 1
Cd in Liver 0.17 1
Cd in Blood 0.64 4
Cd in Bone 0.79 5
Cd in Kidney 1.66 10

AR =T 166ppmo] ¥lE FAFL& 1
Fof| 172, 25 174, 35°] 327, 171€¥ 518,
oA ge] 1636, 3/MYel 1475802 B7F e
By A2 AR F7) W HFFE Y
£o] Qe 22 AL BAY. Fig 1& T
o] th=F 0.17ppmol ¥]8te] FoT-E 1T
17.21, 259] 3659, 3%] 27.33, 1ALl 5204, 2
MYl 7342, 3] 7291819} F7F I B
dod ARE gE2F 0.16ppme] ¥l 8o H15
13.85, 259) 1443, 3%¢] 21.20, 171 9) 42,58, 2
ML) 66.18 R 3/M¥e] 15058u 2] A 7
%L B F A9

-

4.1 #H

A7¢ WUNE HYste] BmCClL L RIYPYe]
Fojdle FIVEXE YYD A HEAFe] 175
gd UYTE WA RS 104CiE Fo
sgey WASARAI YR ot 50uCiz
Z7tNsitholno] SdUS B e SR}
A8 Aol Agan g 62205 24X B
WA HEse 2 Ay] 2 PR
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Fig. 1. Biodistribution following administration of CdCl; in rats ,
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A} A4S BEL 5 AAHFig2). 2%
Cdel MAFsERe) 2ARAVE 7, A%, He
EME FR3YE A A "y,

TS CAM A E A CdCLRAE FFA
319 Cdof o F ALY R 543 olw Ao B
FaAs] 4¥e QMY .

CiCL2 &3} olMEol & mov FHd 7
F59A] LD50S 88mgkgl8lolt}, LA H
TAF 200g WA QA CACL-E Y 5-20mg kgd
BATE YL ARV H¥F F AAA
gdth. AAES OAl 025mge 432 sl
AR £ 13de Y T 4PEZAA
ol ol 9182 YolWlrlk = AAER AT
S o8le FYolmR 200ml F5H 10
mge] CdCL& 4] HASY 1F:Yo) Fnted st Cd
50mge MAA HAc} AoloA 1MUY} A
Fole 200mg /L, 27893 370 Fole 22 400

mg/ L% 600mg LE&4L FFAT F A A
7e AL TE M85

ARAES 28 YL Kollmer[9159 300mg
Cd/L/10days 2t Hxz 287t of 3718 Cd
|4 FH9 HU2n LD5S0SE Ml 68t
He sxiddel 488 248 Syt 49
wgolgid.

IR CACLEH] 7MY T =y
A o] f2e] AL Y YUY AR
R gE o8 FridAe g vlwg o Cde)
AR\ e ARUA nlA s Fge] AL A
A H(Fig2)

AZe) Cad++ g7l ¥ 49 23 24
59 442 2gEY 499%s) T2RE A
4irde] FY2 F2 A5 4FHo) 2dio of
7189, §H FESA 9% AYHY 9%
FEES AAE A% FZF LR FE359 A
TS A AFA YA AEE Ay
st g Hadte FEBEAS e o3
FAz A, ARA Cd 5 9 AFE
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2.2 3% ¢ (hypertension), 31713 (emphysema),
¥-¥2+% (anosima), 8¢S (testicularatrophy),
2737} el (renal damage) ¥ Y% Fo] B3 5
s+ {10-20].

B Cd9 AUFd=z oF 7K Agrise
¥3E Uehey 9x(19), $x[21-23], o}
o= 44{24-361, A[27] R Cal28] 9 ujyd 2
717t B3 E.

2 7€ AS7A Cas 4T HQA EA44) 1)
A€ 4% #¢ e BPo2 Ci 22 74
5949 29 2L A WY &3
Wi gz ¥ Hasls ool € A
22 A7std Agd vinmzy g 24y
o2 ZAR HAS EAYE 49sty B3l

F3&d A% AAVIEe Asteh AR
ST E 29U Jones T YA 9l Fl=F 3}
FEe FF0) @dntg-g A 209] st ey
Az =g 9F 4FEE 9=
el A Ba-microglobulin®] ¥j29) F7rEAT
st cH30].

FA 2589 F< A2 U HFAdLe] F2It
A ggd E47 BRe9%r ¥ AR
@o] AR AME-HT| 9§ e =] flsich
Chatt S guinea pigs® AYEEE 3o Cdd
Sefide Az VAAZTLEYEY Au B
A7 W FEEEE ARAFL2HEH YN 24
A EAYE AAsd A948e FaA.
VAFFHAEH YL A 3T o) A 5E 238}

Fig. 2. Light micrograph of toxic effects of cad mium chioride in rat.

(Hematoxylin—eosin stain) A: Liver B:Kidney cortex C: Kidney medulla
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Neutron Activation Analysis of Cadmium Deposition
in Hair and Animal Tissues

Yong-Wun Ryu and Kee-Ho lLee
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Korea Atomic Energy Research Institute, Seoul, Korea

Abstract

Rats were ingested in drinking water 600mg /'L of cadmium chloride solution during 3 months,

then the distribution of Cd in major organs and hair were determined by neutron activation analysis.
The results were as followings.

1. After administration for 24 hours using “*"Cd as tracer, the distribution of blood was 0.03%, kidney
299% and liver 3.50% to determine with whole body counter.

2. Cd metal was rapidly excreted with kidney through blood and their accumulation appeared in
liver and hair.

3. The comparative data to determine using neutron activation analysis, the content of cadmium
of major organs in rats ingested of CdCl. during 3 month were shown to increase significantly
both hair and liver.

Above facts, hair samples were able to use as the diagnostic index to evaluate the accumulation
of cadmium in liver.



