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Abstract

Iron excess is known Lo aflect long—term iron accumulation and tissue change such as [ibrosis in liver. To deter—
mine the changes of expression level of genes associated with fibrosis by shorl—term iron exposure, we measured
ltver mRNA levels by reverse transcription polymerase chain reaction (RT-PCR) in rats fed dielary carbouyl iron
(3%, wi/wl) for 9 weeks. The results showed Lhal the expression of the collagen (I, M) and transforming growth
factor (TGF)-BI mRNAs was enhanced in high—dose iron treated rat, compared to normal-dose iron treated rat.
An electron microscopy study revealed that excess iron caused increase of collagen [ibrils in liver. The cell shapes
and compositions of hepatocytes and extracellular mairix (ECM) in liver were changed by the iron—treatment.
Alsa, necrosised hepatocytes were broadly seen in ECM. Taken together, we suggest thal iron overload affects
changes of collagen and TGF-BI gene expression and these changes are associated with liver fibrogenesis.

Key words: collagen, ECM, hepalocytes, RT-PCR, TGF-AI

M = ;?J":ﬂ & 3G e FEolke] 1le] Fofd 23] Hh Al
= AAFe @) exlracellular matmx(ECM) 4 &2 343
Aliron)& 515 AE2HE 2T A #a] Akt ook %;J/ﬂ o] BA& o 2 vleldol§-10). £F ECM-2 244 29
T WA B A E 5l 2R Al gE 2 3 g g g 7liee] Fag 98-8 Paeh11,12). He-
2 2 g} A2 A E4) 4] hemoglobin, myoglobin, cvtoch- patic stellate cell{HSC -2 lipocvtes, fat-storing cell =
romes 3} 72 heme 2abA| e Fa%t FA L0 F9 7 Ito cell® &l A aler 7t A§-3he] vt @3 % non-
ToHA Y A4S A ESE 197 DNA I & Az parenchymal Iiver A F2 2] ¢loH{13), £ HSC= A
Ao =t “’] g oo 2 el glrkl-3). 3}7‘] L 2FZb Az et A 53 A Ed A ECMS F8 39224
A A A v‘f‘o] ﬂ%ﬂi A E™ oFw AE W 484 sted A glz, Ak el 2k Al # oA = hepatocytest "4 o)
B Ags =le, 58] Ho] 3 A Afaal Zhel) 273l A Aty 9l o, vitamin AS] F& A7k 2 Habale) =
zh8-5 3 ‘1]-(4) AE ) AAE S - o] FAtE A v Al AlglR 2aAgch1d), v 2kl ] i EE
Fentan wWk2-sted] A2 H415 el hydroxy! radical thekal cytokineSo] #u] % A7, o1& F 535 cytokine
A& S gehd). o] F A 4R hydroxyl radical &2 3¢ £¢| hepatic stellate cell2 244 84A] A4 HAH 22 collagen
AE Ot A7) F(mitechondria, microsomes)=2] 2= = £ Aabste] 4-§-3}el] o] 24 3l myofibroblastef 22 Lok
2] Akl 2k 80 7 7| Ho| & Fusle] A Er|Ee] B o 2 abebsl A gol{15). Exiracellular matrix =82 2] a4k
T8 2 22RHE ol eHL-T) 53], 3F A3 A o & a3 o @2 sk= cytokine o transforming growth
Ao g 7kl &8 ke A 3ajehl s 2dEe 7 ule] s factor(TGF)-B2] -f-H A} rodent(16), chicken{17). lnunan

TCon‘esl:)onding author. E-mail: ymyang@klku ac kr
Phone! 82-43-840-3754, Fax: 82-43-851-9329



208 pE SRR R L E BRI RO

fibroblast(18) 28] 7 rat myohlast(16)=]4] collagen®] = A
of e Elr, o] & &k collagen P41 2] 7} abA 5l Al 9
procollagen mRNAS] W# & Srladl = d3tde] gl= 42
2 udebyoh(16,18). "Alzka] 574 o 2l s = 7F
AfrEke) kg S8 Z1A N A 2 HepH g TR
ZF Aaised gload A o] g] o] Fofe o dAE =
ZHAFsle] FabA gl = o3 FE g Bt gle] o]«
gt vk dasicle 2o wepa] 2ol = 53 o
H ol 2& #o Fosle] Ak A f-sell dofshes FAAR &
271 collagen type 1, 1% TGF-P 18] mRNA $-87) 2
e MEE Sk, A 21 W 7 Ax Ar|EE w4

=T R EESE

r

o]

Mz 9

Alek gl xf=
2 A A-4-%5 Sprague-Dawleyd & #5 = )5k #
FEAH ZRe T4l 2. carbonyl iron 4 2k Sigmast
258 radstgdo A gef A48 nE Al E 4= Boeh-
ringer MannheimAtel 4] 3-4] 84 12, Semi-quantitative 73
ZF B4 o] A}8-3 RT-PCR-4 premixerts BioneerAH(EH=F)
ZHE FElelvl RNA Ao AHEE = 25 4349
0.1% diethyl pyrocarhonate(DEPC, sipmais # 2]&le] Al
Hatm o, IE EApr| 4 52 180°Cel A 18412k 71 #

2la & Algabseh,

HEH2AE & 2] ~25C, 5 45~
o, WL 1242h8 )5 2 s o)
A

[=]
B AY Hol2E AFANREIY hSag vIGAR
=
i Iy

( W 22.1%, A9 3.5%, 45 5.0%, =4 8.0%. =
# 0.6%, 3l 0.4%)% carbonyl irone] 7= A oo fx

A o] 2] FolT Aelz WE&FTe AolE 24i3le] carbonyl

iron{3% )& H7Ek AL 8A 278 o 45193 AR pellet

Table 1, PCR primers for semi-quanlitative analysis

ZIF2| ZHd[A total RNA 22

Total RNA 2] # 2] = Chomezynski®t Sacchi(18)2] w4
£ o] 85 RNAE Zo]sldlch «f 0.3-04 g 7 ===
knife® &b o] tissue grindere] 2L ¥, 2 mLY RNA
extraction buffer[d M guamdine thiccyanate, 25 mM so-
dium citrate{pH 7.0), (.5% sarkosyl, i-mercaptoethancl, 2
M sodium acetate{pH 4.0), 50% H:O-saturated phenol]l &
Arlele] 23L sl slA Fdsig ol 4 =38 288 1
et &, 2 mL wbesd] | mLA 22]dhe] W, o 7]ef 200 nLe]
chloroform= A #}&te] d-3-o 155831 9= 3gc), 28]x
4°CE] A2z = 12,000 rpmel 4 30E2F dAl el ey
vl FE Alsds 2 ubeel] $31 ol 1 mLY iso-
propanols & el -20°Cel| 4] 10427k o]Af WA st gic), 2
oh2- 12,000 rpmell A 3082t A4t e] 3] pellet2 2 T,
0.19¢ DEPC A2 %l 70%2) <I=h-&2 3 43 stgdcl e
7. pelletd zhohelAl A 2o A B&d & 50 pL2] RNase-[(ree
waterg °]-4-5}e] pelletd- =3tk RNA 372 spectropho-
tometer{ShimadsuAt, Japan) & o] 43} 260 nm & 280 nm
olx2] 355 S ste] 2 total RNAS 7= 9 £
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Semi-quantitative anatysis

RT(Reverse transcription)-PCR(Polymerase chain
reaction) : RT-PCR=2 $|5lo] 44k Aol & Foffel ¥
F| 2] &3 271 1 pge] total RNAE 9 2 2 319
Table 1o} =A% 2+7}2] reverse primer= 10 pmol¥] 37}
T+ F 7] 9l reverse transcriptase 20 U, RNasin 10 17 =2=]
2 2 mM ANTPE #H7}slgd o} 22l 37 RNA-[ree waler=.
2 E 3o & 20 pL2 2AY T, 57CelA 102, 42°Cel 4 14]
Zh, 04°Cell A SRR HEl g F cDNAR AR-2-gf oHE).

Target mRNA Primer Sequence (5'—3') PCRR product size (hp)
Collagen @1 (1) Forward TGCCGTGACCTCAAGATGTG 460
Reverse CACAAGCGTGCTGTAGGTGA
Collagen @l (I} IFarward AGATCATGTCTTCACTCAAGTC 463
Reverse TTTACATTGCCATTGGCCTGA
TGF-p1 Forward CTTCAGCTCCACAGAGAAGAACTGC 205
Reverse CACGATCATGTTGGACAACTGCTCC -
GAPDH Forward GATGCTGGTGCTGAGTATGT 650

Reverse

TCATTGAGAGCAATGCCAGC
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Secondary PCR : ¢4 reverse Lranscription®. 524&
TH] ¥ cDNA, PCR &322, 2 mM dNTP, Table 14 4] 2
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Semi-quantitative analysis A3 ¥4 : PCR #l&c
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Fig. 1. Differential expression of lype [ collagen mBNA by
semi—quantitalive analysis.

Rat used as control were fed a chow diet for Swlks. Iron-sup-
plemented rats were fed the chow diet supplemented wilh 3%
carbonyl iron (wl/wi). Type I collagen gene expression of iron-
loaded group was increased 2 0-fold ("p<001). M=1 kb ladder.
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Fig. 2. Differential expression of type Il collagen mRNA by
semi-quantitative analysis,

Type Hl collagen gene expression of iron-loaded group was -
creased 1.1-fold M=1 kb ladder
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Fig. 3. Differential expression of TGF-B I mRNA by semi-
quantitative analysis.

Levels of TGF-f 1 mRNA in iron-loaded group mereased by
faclor of 15-fold ("p=<c0.05). M=1 kb ladder
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Fig. 5. Eleciron micrograph of a portion of normal rat hep-
atocyte {x8,000).
Hepatocytes were compactly broughtl logether. Bar. 1 pm.

alR|ebe] w3 = w gabE e 9] &5 23 oHFig. 6). 1
a HSCE 7 oL A o] =3 2ﬁﬂ a4k =7 = ajr|E Al 7
of ¥halwlalm, M £ A = Ak Aol ke # AT A)e]
£ 29lo) 22|z, Fig. 79 844 = ECME] A4 di#-Fo]
collagen A+ A AA Dz, Alzz| Aol o3l zlez 3
A= Eabd A x5S fEE £ 9]9 29, hepatocyte
o} Alzz BEr sl Aelfals Ayl Aol & Bt

Fig. 4. Electron micrograph of a portion of normal rat liver
(> 8,000).

All orpanells of hepatocytes were well-lormed (nucleus, nuclear
membrane, mitochondria, plasma membrane, endoplasmmc retic—
ulum, and granules). No collagen fibrils found Bar, 1 Um.

Fig. 6. Eleciron micrograph of a portion of iron-treated rat
liver, after 9wk on 3% {wt/wt) carbonyl iron-supplemented
diet (4,000},

Hepalocytes and ECM of iron-loaded rat liver were significant!y
different from Lthose of normal ral in shape and compoesinien The
size of HSC was twice that of notmal tissue. Bar, 2 um
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