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ABSTRACT Iron regulatory proteins (IRPs) are the key regulators in cellular iron homeostasis. Dietary iron
deficiency rapidly increases the spontaneous activity of IRPs and reduces nepatic content of ferritin and mito-
chondrial aconitase (m-Acon). We evaluated the interrelationship between hemoglobin, hepatic IRPs activity
and farritin and m-Acon content during recovery from iron deficiency anemia using a series of dietary iron sup-
plementation in a vat model. Among 24 weanling Wistar rats, four were fed a control diet (35 mg Fe/kg diet)
through out ihe study. The rest were rendered anemic by feeding an iron-iree diet for about 2 weeks and ran-
domly assigned into four iron repletion groups: 68, 128, 18R and 36R, into which iron was added at 6, 12, 18
and 35 mg per kg of diet. Rats were sacrificed for tissue sampling and analysis after two weeks of iron reple-
tion. Ferritin and m-Acon protein content was measured by immunoblotting. IRPs and total IRP1 activity was
measured using gel retardation assay with an IRE probe, As dietary iron increased, hemoglobin concentration,
liver weight and m-Acon content also increased, and IRP1 and IRP2 spontanecus-activity decreased, A dose-
response relaticnship was found in this experiment. Growth, iron status and liver enzyme parameters reached
the control levels only in the 36R groun. The dietary iren level required for maximal hemoglobin repletion was
similar to that for the recovery of hepatic m-Acon. Spontanecus IRPs activity was negatively correlated with
hemoglobin concentration, and exerted a differential regulation on the expression of hepatic ferritin and m-A-
Con.

Keywords ' iron deficiency anemia , disetary iron repietion, iron regulatory proteins, ferritin, mitochon-
drial aconitase, rats
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BEEVBEMLEEER RT2HEERER
W, TERRATEE heme., Fe-S 8, Fe-O-Fe cluster

EAMBRHARE, 2HEMREBEENH. EF

RN EEER, EE0LN “BEEE (free iron)”
g e HEMER, BEEQER DNAY, #
MRS + BRI iR R e P B, , #E i E
HISBEHES = 8 IRPs (iron regulatory proteins) HE§%
EE (ferritin) HiEBEOS# (transferrin recep-
tor) mRNA EEYIRE (iron responsive element) #5
G, BEHRE, EMAEHNTERLENY,
IREG —HHEH R T, £35F 0 mRNA

5UTR (untranslated region) REBRE S Z 34

mRNAH] 3’ UTR 535l &F —{E & L EEAR IRE,
IRPs B IRE # &, FREHEHnRNARNERE
TER R INE#E S mRNA BMEEESEYY, T
feon] FRsE &% IRPs 8 IRE WSS EM: S5
B B, AN B A, I IRPs 1E
e, HEEREY, FRREIESEOZIRNRR
Rz, #ELIESEREER, IRPs HERE, #EQ
ERAEIN, EHEAZBEREAC, WM
FRTEREQGESEORZIE <4, LIkl
3-ALA dehydrogenase™® B2 %I £% 8% aconitase {m-
Acon)”t9 mRNA 5'UTR i#$#5°F IRE F3, W%
IRPs 1%, WReedn k AR FH 78 IRPs,
EHRIEFS a4 IRPL & IRP2, IRP1 889
TR ERRA R, 77 =598 kDa, IRP2 963 {Efi%
EREHR, 0 F 28 105 kDao ~HEH wild type
IRE BEREZ R RE—E, B BEETM
EIHEA GBI HEY,

TR ET IRP1 R IRP2 84575 M a9 1 10 A
A, IRP1 B—H#IhREE S, EHS Fe.S, cluster i,
HEMMEE aconitase (c-Acon) BERIEM, HEk
Fe,S, cluster B, EIE 7% IRE f&1EH", WAz
HIRVEE AR 2 EKAR &, FIREFRS c-Acon; REREFTS
A IRP1™Y, 7EMiEsg it TR REOE
BERERZERERER Fe.S, cluster FJHE A 7%
Br{EFFHET IRPL B 351 (spontaneous activity),
e IRPLEDE &=, ARARKINAR
JRH 2-mercaptoethanol (2-ME) TR Fe,S, clus-

ter T c-Acon 845 IRP1, 547 L HNEIEEEE
B IRPL #2E8; B IRP1, #BEIEEE IR E
HEMEE, BERENEESR, SRBEHEE
HEERE,

CA05E R e E R B R T, [R5
IRP1 2 IRP2 {EMFREM SRS, SEEE[H
m-Acon AIERLA 0, BEGEE MENYIEFEHET
B, MATEEEEHRE LAY, HEERBESSER
BERAERF AT, FERYERTELXEE
FTESEAATORE, B AT SR {E B TR IRPs
. BEBYE m-Acon BYEL, DITEMRIER
A m it X 54 S

R ST YRS

—. BREREEEE

ERERER L AIN-76 B HAR /9°, (EAREMN
i, FIRCAEHSSER 2.6 mg/kg, SHAAA
DEETETT R R AR R SRR R (ferric cit-
rate), WM ESH 6R, 12R, 18R, 36R TU4H,
RS 64 12, 18 K 35 mg/kg. BEBEWIS
Wistar BERLEERR 24 €, S ABRESREY L,
BRI RPBTEME T B =EREHREE 25
2C, ARESER 12 /R, BEIE S 4 £ES
SIEE CHEE (C), PEBIIZIZEE 35 mg/ke
SR B8 20 BT el TeEaeig =8, £
HMAHBREER 6 ¢/L %, BESSR 44,
S, SRBRTUESEGE 2B, AR REE
TrEEE MR, SECHRERERBETR,

—. HAEEBRRDITRGENEE

B ER, ERU S mEREK, UE
BINELE-FRIRME (SARSTEDT) HEUERE A
FRAR Mt BT (1,200 X g, 10 min) BiEMHE, #
HEATE, AEHRBEKER., HERTE, o
2. -20C HEHSELREESMT. R8N
TR AR T EURE, MMA B ERER (50 mM
Hepes, pH 7.4, 0.25 M sucrose, 2 mM citrate, 1
mM DTT, 1 mM PMSF, 0.5 mg/L leupeptin), EA
IS B (Electric stirrer, Her Cheng Machinery
Co., Taiwan) 58, ER2BEEHERE 20% (w/v)
FEIE W, LA 600 x g .0 10 48 (KUBOTA
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1900) EERAIMAL B R BFTHRZ MM, 2L 15,000
X g B 30 578 (Beckman XL-90, rotor type
50.4 Ti), A EEMRERAGE, FHESHRE
in. HEMBERLEFRE - 70C LFBEERK
IRPs FifE 534,

=. RS HEEREIEAE

MEREEFIREHE R Ok, MALHE L cyano-
methemoglobin #EE R, 24 Drabkin’s S H| K
FER, IS 540 nm ZROLME, FeLlFREL 368 HAEE
B (g/L), EHBEEUHERBEM (Randox
Laboratory Ltd., UK. ) 8IFE. HABESEELN0.5
g B R B S RE, FHEFRBOLEEE
(PERKIN ELMER 3100) #I%E, itk EHER &
T EM S B.

HOMEE aconitase (EC 4.2.1.3) iS40 A
Rose AW A FIHHE isocitrate dehydroge-
nase (EC 1.1.1.42) ZBE&RIE, FEK NADP'

SE[FE NADPH, Ll NADP'BEFEZZEikEIE

o EHEL Lowry BEIE,

PO, m-Acon REBERZ Western blotting
BEDOMES

ST m-Acon B, FFEESE WM E D EBER
B 20 mg/ml; ASFEEDOR, FREEENE
BHEIREMES 25 mg/mL, HMILLL70°C ME 10
s1ER, #£12,000 X g B 10 SEAFRB AR
ENEAE, I EERS.

EEEEKE, W10 L HEERE, A%
BIREW (250 mM Tris, 4% SDS, 10% 2-ME),
DlAGaE# 10 S E QAR hEER, MAEE
SEHEEBL, 43T m-Acon #EF3 10% SDS-PAGE, 43
TESE SR 15% SDS-PAGE, TEikBH 8lfs & E
OSBRI RAES 2 Fgk. RN ELES
FEEE B Prestained Marker (SeeBlue™,
Prestained standard, Novex, USA), 0 T 7I:
myosin 250 kDa, bovine serum albumin 98 kDa,
glutamic dehydrogenase 64 kDa, carbonic anhydrase
36 kDa, myoglobin 30 kDa, lysozyme 16 kDa,
aprotinin 6 kDa, insulin § chain 4 kDa.

BIKIEAH) SDS B &8 H! Z PVDF (Milli-
pore Ltd. ) HRHEITRIZS T, 57317 m-Acon & —if

#1885 rabbit anti-bovine m-Acon #if8 (LA NET &
TEHTE 2000 R A, REERBHRFELIBE);
STBEN . —BITEEE rabbit anti-rat ferritin an-
tibody (AEERE HITEH)™ ZHRIIEEH bi-
otinylated goat anti-rabbit IgG ( Vectastain, 14
NET {5 ¥ FE 2000 )5 BREEE avidin + biotiny-
lated horseradish peroxidase (Vectastain, LA NET
ARG 2000 %) DL ECL (Amersham) #3652
HEfTERF B (Biomax light, Kodak). SiH58E
LAMCID 2R BEEFRM (Microcomputer Image De-
vice-M4 Ver 3.0, Canada) B, lHEHEZR,

F. IRPs &2 gel shift assay B2

5 IRE F7|§¥E %8 p16Bgl (Wisconsin K22
Dr. Eisenstein FZ2E1), KB FIBE LML,
Smal FEMUIRERE, HESEHEREGRK
IRE, W5 IRE REHF, FEMERLERINA
—FRFIEB: 10 pL lincarized IRE-containing plas-
mid (1 pg/pl.), 20 pL transcription buffer (5X),
10 xL. DTT (100 mM), 5 pL T7 RNA polymerase
(10 ~ 20 units/gL), 3 pL RNasin, GTP, UTP,
ATP (10 mM) %3 L, 16 uL CTP (100 M), 25
pL #P-CTP (3,000 Ci/mmol, NEN Research), &
EHG5%, B 31C KBRIE 2 /NG LLAE IRE 8
§t, HEIOA 0.6 pl. DNase (10~20 units/pL)
37C RIEF/INFLAEE: DNA iR, FEEYSE]
EL phenol/chloroform &2 chloroform/iscamyl alcohol
EWN—R, BABEBEEREZELE S, A
—(EERBAREER R 0.5 M 7.5 M ammo-
nium acetate, MBS HBE R — 70C Z/hEE. H 2L
12,000 x g #E.0 15 2388, JUEYILL 70% Ek
v, BELBRELWR, BREEERE, I0A 30
pL DEPC-H,O ISV 2%, tMinAEE/
formamide 1847, 5 100T & 10 5%, TGHE
vk baran, Bhik[EE .

#ifk IRE fl 10% denaturing polyacrylamide &
W, BERBREWES 1 X TBE (89 mM Tris, 89 mM
borate, 2 mM EDTA, pH=28.0), EIE 300 {KiF,
BUAETT 2.5 /NBF. BN E, B ETRE
B, DJRYEIRE FiEBEERHELE T
B, M1 mL MGE (0.5 M ammonium acetate,
pH=8.0, 10 mM MgCl,, 1 mM EDTA, 0.1%
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Table 1. Effect of different degrees of dietary iron repletion on the body and liver weights, hemoglobin and
hematocrit in iron deficient anemic rats
-Dietary groups for Fe repletion
6R 12R 18R 36R Control

No. of rats 5 5 5 5 4
Fe added (mg/kg diet) 6 12 18 35 ‘ 35
Body weight {g) 279+11° 292+6° 296+ 12 294=x12" 333+23
Hemoglobin {(g/L) 5516° 78+13° 100+8° 126 7 1313
Hematocrit (% ) 20.3+2.8° 27.9+3.7 34.6£2.3° 41.8+1.5° 41.4%0.8
Serum iron (pmol/L) 11.5+1.7" 18.5+4.7° 33.7+13.0" 63.6124 . 4° 63.2+25.2°
Liver weight (g} 13.4+0.5° 14.6+0.8" 15.8+1.2" 16.3%£3.0° 19.3+1.3"
Relative liver weight (%) 4.81+0.14° 5.00%0.34" 5.36+0.45%  5.51+0.79® 5.78+0.16°
Liver iron (pg/g liver) 12.3+1.4 12.2£0.9" 12.041.4° 25.349.2° 28.348.9

1. Values are mean +SD. Means in the same row with different superscript letters are significantly different (p<0.05)

by Duncan’s multiple range test.

SDS) EEWGARE, 12,000 X g, 53403
A, TREAKEERERE, Los% MKk S M
NaCli#%, LYl 70% ks, =iREE,
LA 80 pL DEPC-H,O %, A1 pL EIE*P MatiE
%, HEBRERRAERE. BILBEFHREHN IRE F
SHHETELIE RIS 4,700 dpm/fmol,

IRPs iH LA gel shift assay BT, FRFTFES
% Chen FV0y F ik, AT BRI 2 DA B JEAR T
#% (10 mM Hepes, pH=7.6, 3 mM MgCl,, 40 mM
KCl, 1 mM DTT, 5% glycerol) %18, #HEDE
BES 0.25 mg/mL, WEYL 20 pL M R4 S5 YRR,
EOEMENS S pe. TIA 1L IRE (3 10° dpm/
pLY S, BPEBRTHRERIE 10 58, Bi0A 2
pL heparin (5 mg/mL) R5), BRERTHERE
105068, BEEE HES, 2BEMA 3 uL
loading dye i %5), 22 BHF A 4% non-denaturing
polyacrylamide gel Bk ixiniEed, 1L 0.5 X TBE £
EIKkE, B 300 (K%, #EITEXRL.5/EE, &
[ZREEY DB ABES IR (BioRad) §5M%, ML X-O-
MAT AR EFBCEEE, BTHERER LEOLHE
ZBRE, DAIEHERY G B8 (LSS000CE, Beck-
man) HZEPP MEHEM, RBEHILEESENE
{EHRSHAY IRP1 B2 IRP2 3. 447 IRP1 JEEHIZ
07 0.5 pg S EABEIER 20 oL K ERERR, R
A IRE #F&tii, %L 5% 2-ME EiBRE 5 454,
FALARE c-Acon TEZEALR) IRP1 LMEEE,

]

HEERUEEF# TS (one way ANO-
VA) BEHEZRCEFEE, BUEERSEEH
5 (Duncan's multiple range test)} ¥ TE&HBIKE
B, MGEREMEERRER p<0.05, WEBH
Z BRI BT LA Pearson’s correlation test ¥ E . #F
ST AT R LA SAS B8 (SAS Ver 6.0, SAS Insti-
tute, USA) 347,

wm R

—. EIMERRBETEIR

B RBEIIMES 63 g. WA, B8
BMABREHBRES 188 g, HEMHEAES 220 g, ##
FERRR, IR SRR EEER
B2, SEETH MR EnRER, FERE
TR S B R 2 AR R B8 R TR g 0, LA 6R
FERE, 36R SR, 18 36R 2 A& HEEEE R
FRE (F—). MALRRIMIRAEEERIRE
RS 0T L7, Ll 6R HEE, 36R HEBE,
H 36R i ESE BRAEARE . MU S8R LA 36R #H
HEIEHEEEEM 6R. 12R B 18R =4 (E ).
AT a =R RARIES S BR AR HEER
36R £l 55 28~25 ug/g liver, T 6R . 12R K 18R =
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Table 2.
: in iron deficient anemia rats'

Effect of different degrees of dietary iron repletion on the hepatic cytosolic aconitase and IRPs activity

Dietary groups for Fe repletion

6R 12R 18R 36R control
No. of rats 5 5 5 4
Fe added (mg/kg diet) : 6 12 18 35 35

Cytosolic aconitase activity’
{unit/mg cytosolic protein)
Spontaneous IRP1 activity
{prnol/mg cytosolic protein)

Spontanecus IRP2 activity
{pmol/mg cytosolic protein}

Total inducible IRP1 activity

N .
(pmol/mg cytosolic protein} 2.29%0.42

2.17+£0.35

0.043+0.003 0.045+0.005 0.04310.004° 0.036+0.004° 0.033+0.006"
0.131+0,020° 0.099+0.021* 0.094+0.028 0.076+0.009* 0.06510.010°

0.080+0.011° 0.059+0.012" 0.056+0.017* 0.043£0.005* 0.040+0.005"

1.73+£0.26° 1.66+0.32°  1.43%0.18°

1. Values are mean +SD. Means in the same row with different superscript letters are significantly different {# <0,05)

by Duncan’s multiple range test.

2. One unit of enzyme activity=1 pmol NADP" reduced per minute.

FEFE 12 pg/g liver,
—. BZ2Ok m-Acon EHESE

iS5 g & B S BMU B R AE R,
FeTEHFMER 36R 4, HEr=MHZBEQHERRE
FEHNERE (B—-). RREEE m-Acon EOEH
SEFEZEARBBEENENERRELNRAR (B
—), EE2HTER 6R, 12R, 18R & 36R 4> 5l 5 &
FAMEEY 62% . 73% . 81% 5 94%,

=. /0B8R c-Acon B

T c-Acon B TTHHEFES B Kl AEE:
6R. 12R K 18R —fHEAE S HIEMR 36R 41, =]
EEHEHML1.3E (ED).

[0, FFiE IRP1 B2 IRP? B3GR IRP1 BE

SHARIATEE IRP1 B #1EH28 IRP2 ERIEE
BE (B=), IRP1 B8EME IRP2 B8 F
#1.6 5, IRP1 #E IRP2 BB E S LB
[, Wi RERRMERE, HRMERE0.99; W
HEFEE R R AT 2 TR S, Hi
HEWIE#E FS 6R. 12R, 18R, 36R R ¥ B4
(£2), 6R 1Y IRP1 B IRP2 HEEENZHE
MY 2 5, IRP1 #8 2 DL 6R f 12R —HHBEZE W

18R, 36R R IEMA=MHEET (R), ME IRPL
MR c-Acon IEEEHEEMIEER (r=0.60, p
=0.0026), IRP1 §# &%, IRP2 B#E %I
IRPI AEEHMTREEEEE MM, BRRE
SRE-0.74. -0.78. —0.73 (E=).

O

HEREAMENEETEEHERTE R, HBH
BERIRXRFREMS: HEBRELEEERETES
8, Ry REIE mE RS EEMmER, R4%E
BILALERHBATE R, EILFRB L RRET
HEAFERE KR, B 2.6 mg/kg ZBRHE
£, ™MESIFEmN, AFFELERERNRR, BF
{ERHEHC 88% . HEFRZHEE 7 ma/ke R,
HAABHEEGRAIELIELEYR; TRfED
725 mg/kg (A B DUER IEH A IMAT R BE,
TMEMBAFEME S (non-heme iron) SEHE
BRE R R, FSEEM R ERE 25 me/kg IRF, I
BV HERTE S, FFEIE I 5 S8 2 th & p s Tl 8
BTEM™, BB, EREFNVARE
WHAREMSHE, PLAE cytochrome ¢ $EA-—
4, RS RIEESER, HRiEAPEERNLR,
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F ORI 10R 3R C N 12R 18R MR

‘ L 50 kDa

__ 36 kDa

— 30 kDa

Ferritin > | @ - d 16 kDa
re [—

6R 12R 18R 36R C

m-aconitase — | .. w o o= -

140
120
100
80
60
40
20

% of control group

6R 12R 18R 36R o

Bl— — &7\ Bl A 3ol B ode X SRR E S ME LM F aconitase (m-Acon) S FHHE

Fig. 1 Effect of a series of dietary iron repletion on hepatic content of ferritin and mitochondrial aconitase {m-
Acon) in iron deficient anemic rats. Ferritin and m-Acon were determined by immunoblotting. Panel Al o
representalive auteradiogram of ferritin. Panel B: o representative autoradiogram of m-Acon protein.
Panel C. Relative quantitative data of mitochondrial aconitase. Each lane in the autoradiogram repre-
sents one rat from control (C) or anemic groups fed iron-repleted diet containing 6 (&6R), 12 (12R}, 18
(18R) and 35 ppm (36R) of iron. F represents purified ferritin purchased from Sigma Co.
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P 6R 12R 18R YR C

— “ W ww
RP2 — w“‘
(-2-M€E)

Free IRE

P OR 12R10R 3R C

Free IRE

Bl— — &7 LSS A 2 X AAE IRPL 2 IRP2 8 #5442 IRP1 8F X #HE

Fig. 2 Effect of a series of dietary iron repletion on spontaneous activities of hepatic IRP1 and IRP2 and total
hepatic IRP1 activity in iron deficient anemic rats. Pane! A: a representative autoradiogram of gel shift
assay of IRP1 and IRP2 activities { —2-ME: without 2-mercaptoethanol}. Panel B: a representotive au-
toradiogram of total IRP1 activity determined by gel shift analysis ( + 2-ME: 2-mercapioethano!l treat-
ed). Each lane represents one rat from control {C) or anemic groups fed iron-repleted diet containing &
{6R), 12 (12R), 18 (18R} and 35 ppm {36R) of iron. P represents free IRE probe.

HEWE DNA &5, #HiERMEEEEE ribonu-
cleotide reductase FEHEHR .

R R AR A TEFE A BN fEER S 100% , ML
ERRESAER L LELE, MRTRASEEE
B, JFH, IRPsiEME, #EH K m-Acon FEE
2 (Frv) EESEIME (differential elfect), R
EEHSEEIAREEEY 36R T LMEERIALS
LR EE K, E—RSINREED,

FZIAREP B EMRERERKR, WINgE
H{EAY 6R AR S 36 R HEE W ERSRNE SR,
{EZAFEPBRIE, HERSRHE A BHERN,
ARFRETIEE 12 mg/keg AAHEIMABRNHES.
WEMRKEEEEPFEANOLREE, #ELA
BEMTNEE %, THEHERERERETER
BB M FREERFRARERER n-
AconBYBLBHAIEE ML, B m-Acon FMRIERE
B&S, Rl BREREFAEE R MR B &
HIRAE (o

FFEE 52 m-Acon BB {LBBAIEHME, RR
m-Acon B BRAHR A AEGR . BETEEARME
B, ASFBREENLEERE, X288

ERFEAFTEEAY RS R .. 1EH kB K BRI AE
B 4/NEERAESTEY, BE 24 ARAFEAR
b, BEHBREEBITEEMILFATE 80% , B
HE 40% %", BE0a a8 E MRS £ 2ME,
HEEkEFATEA A [*H]thymidine & 5% DNA &
WABEE, w2F) H¥P 45K DNA B3 2500 SR
&2, A m-Acon B TCA {REREVEES, M TCA
BESEER U ATP £ A% 0, F s R
FFE#Ey L] BEEE m-Acon {EEEUHER .,

s EEE O EMNBLBETT, E8E
BfEEREAZ R, FEERFRE, RTRLRERS
ZELREATBTIREE £ RMAE 6R. 12R H 18R
SR ERBEEARE SRR, H2 m-Acon B
TFEE, DEfREEEEMS, o RFKEE N EE
BT R KB, $RE ST 36R AHE
12, MEFEMISAE NI IEE B RA N K, i
M FEESERS = R EERREREER
B, FECSEBRECEY, HEHsSEi
WEEFEE, HHZIFEEHEST ELRER
fEThee M M IeiE 2 IR . AN IEDEE
M FAENEER R, DERHTEHE, IEE
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N
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g
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-
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SHFTE R R R O BRI IRPs 11

r=-0.78
p = 0.0001

4 6 8 10 12 14
Hemoglobin concentration ( g/dL )

Ao gr Fo 4 SRAFRE IRP1 % IRP2 & 75 A& IRP1 488 494 B &

Fig. 3 Correlation between hemoglobin concentration and spontaneous activities of hepatic IRP1 and IRP2, and
total hepatic IRP1 activity in rats. Each point represents one rat, and valves from all dietary groups were
included in the assay.
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240 W —@— Body weight 240
] + O+ Hemoglobin !
220 ~%- .Liver weight 220
200 1 E\\ : :1;\]')61!' e + 200
] —=— IRP2 |
a 180 \ —&— Total IRP1 _ 180
g 160 -— \ —6&— Mitochondrial aconitase | 60
o —
5 140 1 ) - 140
§ 120 1 - 120
%S 100 100
X 80 ; r 80
60 1 - 60
40 1 F 40
20 1 - 20
0 + - e ’ 0
Dietary groups : 6R 18R 36R C
Felevels ( mg/kg diet): 6 18 35 35

BEBFHXERE. HE. B IRPs A8 %M, IRPIEF. 89U BEHEHE m-Aconi-

tase TE L RN EH

Fig. 4 Differential effects of dietary iron levels on body weight, liver weight, spontaneous activity of hepalic
IRPs, total IRP1, hepatic iron content, ferritin and mitochondrial aconitase in rats.

I T8 S0 S L P8 B 82 48 &2 cytochrome oxidase.
NADH dehydrogenase, succinate dehydrogenase &
S/CRERMRES, Kb, FEREIES MEER
2, BT/EEMTEEH, SLERSHMmhEE
AR DATE {7 & A AR A 1B IR RS,

—. ARRHEBEOR m-Acon SENFE

8 E H B m-Acon FEE, 3 K mRNA £
5UTR #3474 —{8 IRE 75 IRPs &Y, H
SREZFGERE T, MIELk HL60 RInigE
A FERE T EIEM 20~ 100 {5, BR m-Acon R
RN, KFE LSRR, FEEA
Tk B 2R BRE FE R m-Acon: B EIRMEES 20
mg/kg F, BIEAEE 0%, BEINREE 15%;
ERENBE MR, BEACSEE R,
m-Acon J7A] HEFRFFY T H E T 50% 0, REEEP

BIMAFAY m-Acon B 5 & 70 85 8T 2 Ay B
EE, DREARRED R 18 mg/kg Rl %A
AHSEOWNEE, HEEBRENRRAERY, #
Btk R340 (differential regulation) & BIH
FEBIHIF) FSSREBE R T, TERS SRR by,
BRI T R, TS T ALHE. g
BAMEAGETE T O TP, FS IRP1H IRP2
B8 £ IRE BSIF0 113810 m-Acon # IRE?,
B E IRPs SEMHE SR sEEANFIBESZE
B, T IRPs &R R B GEMR SR AR ¥ m-Acon
NN

=, BfREH RPs B EEHRSENTE

EREEA BLMAL R 597 48 o/L B, FHHE IRP1
1 IRP2 HEEHS RIS E S EIEMA 2.3 58 2.6
09 REWPHICEE RERY 6R #H2 IRP1 8
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IRP2 & m R IEER 2, RENBLREE
T8 . UTRERESEMTEE, i IRPs HBIE
MW TR RS 2 EE RIANHEZWE, 8
2T, FIEAHER 18 mg/ke AR, HEBHZET
THEE, £R IRPs EHEHERBENKEHRE
WE, CENMRIEE IRPs B #9515 5 A m] 37 8 53,
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BWE SREEEE (ron regulatory proteins, IRPs) iR ESETOAZRF. CAE
BEEFI I RPs BMREA S, ENEEORAIREBES aconitase (m-Acon) . ABEER
DHREEMASEY —RIESEER, DERANJIZEE, HE RPs B&EM. 8808
m-Acon SE2HBL R ERMAZRENR. KA 24 &€ Wister @RELESREREY, HP
4 ERERE, 2ERTHEERRR, HSERSHERNN T8, BIAREER 60 /L&, B
HAORIUHE: 6. 12R. 18R, 36R, DRIEBSRINER 6. 12, 18 & 35 meg/ke BVSEHER 8%,
B TEEETDON. EEOREECIgES, MIKREE. HFER m-Acon BEwHs, BIERE
IE, 3R IBRSEREREES, FREBRENECE RP1 R IRP2 2B EMR RP1 R2AIEE
Z TR, MeREEFES, BREBESKBEEE, HRMIZBEESEE 0L, ERESEASE
TEEY BREEZEERDTREIEEKE, SHNMARRER m-Acon SEHEREER
STo FE@EARNANE, TE RPs B2 EMAERERR, RAMREEESR m-Acon FiZ
NECENRR.
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