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ABSTRACT

Metallothionein (MT) iz a family of ubiquitous, low meleenlar weight (6 7LkDa), cysteine rich protein with a
high affinity to metal iong and has no aromatic amino acids and histidine. Some of the known funetions of MT
inelude detostification of heavy metals and allglating agents and neutralization of free radieals. Also, thisprotein
may affect a mimber of cellular proceszes including gene expression, apoptosiy proliferation and differentiation.
But, it actual functions are still not clear. The present study was undertaken to examine immunocytochemically
the localization of MT in developing rat liver. On the day 11 of gestation, the fetal rat liver has already been
formed and contained mamerous oval cells with high nuclear eytoplazmic ratio, which were the progenitors of
hepatic parenchymal cells, but no reaction products of MT were detected at this time. And then, positive
reactions againgt MT started to appear predominantly in the parenchymal eells of liver from the 13th day after
gestation, Reaction products, immunogold patticles or brown coloration, were localized at both the miclens and
the cytoplasm of the parenchymal eells, except mitochondria. The intensity of this reaction gradually increased,
and exhibited the strongest at bith. The intensity of MT staining and immunogold labelling diminished with
growth, and by the 15th day after birth weals positive reaction was observed in the cells. In brief, positive
reactions for MT were obaerved in the oval cells and the parenchymal cells during fetal stage, meanwhile they
were pragent only in the parenchymal cells after birth, The present results sugpest that MT posaibly involves
parechymal cell proliferation and differentiation through the storage orthe supply of varions metal lons in the

developing rat liver,
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Metallothionein (MT)2 =%, okd F2 Faj2t
T2 27F el 2B AR gl AR, B3
HFeE AR 9 B el PEstz glan,
27aFo] 6,000~7,000 dalton A=el A Bpzke]
Az Fa Axa e &A% ¢lof (Banerjee et al,
1982) A obueate] 22~23% A=l Al HRE

| Fei4d gl ¥ E4AF DA (nonenzymatic
protem) o), WS obv|warE st 3|aede] 25
A k= Aoz wbsA ¢l (Dunn et al, 1987), AR
o A MT $EA2e 949 A4 169139 A
e 49 Sl o A o LA 28 7
FEe| 2xsle MT-13F MT-27} glew, xles] F
2 EEEe MT-3, T3 25 Hgiuza]d] 2
E3}E MT-4-5¢] gl (Haq etal,, 2003),

TS Fe B 2428 T 34, =
ht pist Be 2R AT ASTHENG 4
HUBUES S 9T BAFEE A Aoz
oA Qo AT AAHES B2 ANEE
FF57) (free radical) T2 ROS (reactive oxygen species)
g AAs 7] = sled, Ax 2718 G1 9 5714
Felold F& HlxzAdeds iz Eoza DNA
T xR A= Hosie Hoz e
%1} (Deung etal, 1994; Klaassen et al., 1999; Romero—
Tsartet, 2002)

2, 2F 7R3 g 9d A 2F A (liver diver-
ticulumn)o] A =7] Alzbebed, 2F A ZE2] F44 2
g gz gAste 2HAEE] o|FEH, LA
139 A 283 et Y 159 A &
At mAES 220t FEE A, 2k e
o o] s ARG AL ofF] F LA
&1} (Petkow stal., 2004),
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S e rae 20 94949 e
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g o 4¥d 2Age A, AR T T B2
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7 satet
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1. 48 M=z

2 474 449 9PFELS AT 6F % AT
T Sprague-Dawley A5 FF =24, 2= S=7]

A 228H FEARRAWAA AlgEed o34
2ol B2 REF |2AEIESE o8 Tl 8k
o Al &% 412 FAAA G 2 oAl A=
oz dAle Felstddh AAsT gUdE Ee 9
A 0dz Astdw, dalst Ay Adejsted ASsieden
il 1dARE 24 7R U Hew 3HH
Z HAPANFH FAA wletzr BEE Hyan|
sl Zhe BejsleT, 24 39 2ART Sedem
7He BElE sl

2. 0jMF= pE 2 el MEsist 28 HF
PAF A 7 Az vAFEE T 9
stod HEd 2 i':l% 4% glutaraldehydesf 1% 00,

o 27 A% 3 A =skod Bpon T4 Sohatm,
ZalEH S A|ZFstyger =9 EH2 Uranyl acetate 2}
lead citrate®. o]298 5] Tk AALHRA (TEOL-
1010) 2= sl

g, A= MTH 2= A8 AAldnHez
#HEelr| fote WS F dAbE EAEE HY Alx
3t wbgg Ao Wb ARSE felsim
= w29 =g lmm’ o2 A &ste] 4°CelA
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512, ethanol = Albgo g %)‘"E‘:} 2 LR White &
g wehord 9IS 234
o7 FErEMIE & nickel grid —.—M] mount¥fe] whg
dez Aelsda. £ shEle] 3 v EelH b
£ W] H¥ =2 dAe= 2083 Aejstw, 504
2" MTH 3t 12 & 4°CH4 308 b
AlZch 7 & immunogold buffer=. A& %9, immuno-
gold bufferz. 344171 10 nm gold— —conjugated goat
anti—-mouse IgG& 24| 7Hget sty ol Uranyl
acetate®} lead citrate 2t 3 A3}, Tt A=A
7 (IEM-1010 TEM).& = #aslect

ultramicrotome
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1. EAECIZE Bz

LT AR AR 2 Az pHAFEA
Wis B A FAAAET o BRd 3
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(oval cell)= &/H £ ¥](nuclear cytoplasmic ratio)7}
=, o] g2, o] 17] o syt =3k A

A4 1|=F =8¢} (mitochondria)2} 2454
(rough ER, rER)7| 44 =AstEoed, #a2{22E
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zZb AAME (liver parenchymal cell)7} T4 &34
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2. HejM = 3teby

LA AATEA 7] W}f} A 2k A metallo-
thionein (MT)«l| wh3F B & wlH|F2EH o7 adelr
7] $5ted, W F A EZ]*E o] 45 M| = 3}3t
v oz zARslych 49 A A Lz
MT 23x7F 713 b2 285 A3t 5, anti-MT &
Az AL 2 AAE FUsA Afsted A3
23 oW Axedsz F AF AR S
galstadet (Fig 3). 44 139 = dfefs] b Az =
2 8 M Aoz F 9AEe] T (Figs.
4~-5) A 174 A wjopell A F YT BRI F
A Frtete e BN (Fig o), A3 14
At A=z e F YAl FFF Y (Fig.
7). A T sdalelA MT Aifst F AR &
v 2 Fad Aoz vEhd oot F2 F A
Fagts AlE ARE, Y3 30dA] oz A
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AP e 2 PAES 2Ex F2
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A F ool A2 BE 2F A= 2ded A
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FIGURE LEGENDS

Fig. 1. Electron micrograph of liver parenchymal cell of fetal day 13 rat showing typical stractires in terms of micleus, nicleolus,
mitochondria, and rough endoplasmic reticulum. Mi: mitochondrion, N: nucleus, Mo: nucleolus,

Fig. 2. Electron micrograph of liver parenchymal cell of fetal day 15 rat showing typical strachires in terms of miclens, micleolus,
mitochondria, and smooth endoplasmic reticalum . Hematopoietic cells are outside the parenchymal cell. E: erythrocyte, H:
hematohoistic cell, Mi: mitochondrion N: macleus, Mo: nucleolus,

Figs, 3-8, Immunocytochemical staining for metallothionein in the liver of rats at different developmerntal stages,

Fig. 3. Megative staining omitting primary anti-MT in liver parenchymal cell of neonatal rat. No gold particles are observed. L
lipid droplet, Mi: mitochondrion, N: nucleus, No: micleolus,

Fig. 4. Liver parenchymal cell of fetal 13 days rat. Labelling for MT iz observed within the nueclens. «—: gold particle, Thin arrow:
muclear envelope, M naclens, C: cytoplasm.

Fig. 5. Liver parenchymal cell of fetal 15 days rat. Gold particles indicating the presence of MT are located in both nucleclus and
learyoplasm. «—: zold particle, N maclens, No: micleolas,

Fig. 6. Liver parenchymal cell of fetal 17 days rat. Labelling for MT is observed throughout the nucleus and cytoplasm, but not
located in mitochondria.<—: gold particle, N: nuclens, * mitochondrion.

Fig. 7. Liver parenchymal cell of neonatal rat. More zold particles for MT are observed throughout the rmclens and cytoplasm, but
not located in mitochondria. «—: gold particle, Wi mitochondrion, N: rmclens, Mo: macleolus.

Fig. 8. Localization of MT in adult liver parenchymal cell. A few gold particlas in cytoplasm are localized at rough endoplasmic
reticubamn . < gold particle, Mi mitochondrior, M: nuclens.
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