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[ Abstract] Iron overload refers to the pathological state in which the iron content in the body exceeds
physiological requirements, Resultsing in the deposition of iron in the organs. Iron overload mouse models are an
important tool for the study of iron metabolism disorders and related diseases. This paper summarizes the commonly
used modeling method used in the construction of iron overload mouse models, which mainly comprise two categories.
(1) exogenous iron overload mouse models, constructed through supplementation with extraenteral iron (injected iron)
or intraintestinal iron (oral iron) ; (2)spontaneous iron overload models, constructed by screening for specific mouse
lines or modifying iron metabolism-related genes. The method involving extraenteral iron supplementation has a short
modeling duration and a high success rate, making it suitable for single and composite iron overload models.
However, the high iron absorption rate may cause toxic reactions; thus, the optimal dose needs to be determined in
advance. By contrast, intraintestinal iron supplementation is simple and safe, but has a low iron absorption rate and a

long modeling duration. The spontaneous iron overload model is mainly used for specific genetic research studies,
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which are complex and involve high costs. The various modeling method offer diverse research pathways, spanning

from molecular to systemic levels. This diversity is conducive to gaining an in-depth understanding of the pathological

mechanisms underlying iron overload and provides an experimental basis for the development of new treatments.

[ Keywords] iron overload; mouse model construction; evaluation indicators
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Table 1 Common diseases associated with iron overload and the mechanisms
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Table 2 Modelling schemes for constructing a single iron overload mouse model by intestinal iron supplementation
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Table 3 Modelling schemes for constructing composite mouse models of iron overload combined with

other diseases by intestinal iron supplementation
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SLF A AR MAR R 200 mg/kg, B 2 R iR
First: subcutaneous w310 IR s S . d/\ forriti
injection of FeDx to 200 mg/kg, twice a 2 g/kg ) T O and selim ferin
. . 5 weeks levels, the ratio of liver weight
induce iron overload ; week, for a total of 10 .
. . to body mass, pathological
then: establish an times . o
. . changes and iron deposition in
(e TEL e S aplastic anemia model the liver and bone marrow
PR R ST through immune mediation
AT
Aplastic anemia ~ BALB/c e RISt FeDx Bl %
. combined V[Vziglzaw Bl 5 NS RGNS/ SN &y
iron overload G A R AR AN LU HL R DTN ,ﬂT@ﬂtlﬁT
i) 200 mg/kg B 1 IR AR
First: intraperitoneal w310 Ik 10 Serum iron and ferritin levels,
injection of FeDx to 200mg/kg, once a 2 ¢/kg 10 uk‘ histopathology and iron
induce iron overload ; week, for a total of 10 weeks deposition in the liver and
then: establish an times femur tissues, and the
aplastic anemia expression of iron metabolism
model through regulatory proteins in the liver
immune mediation
PRI E, L5 B BIE 1
BRAE A ST IR R %
P ST FeDx 1R PR O E S I B
Rl # )5 Rk NBEHLILE RS B
. y; AL F
ERRR AT AR BT TR BR 7.5 mg, B H 3 iE ffﬁlﬂﬁ’*ﬁ
e o p s [ 44] First: intraperitoneal e o Body mass of mice, the
Bt o w12k = .
- . injection of FeDx to R 4 14 contents of serum iron,
Tuberculosis C57BL/6N . . 7.5 mg each time, 90 mg .. .
induce iron overload; 4 weeks ferritin, transferrin and soluble

combined with
. [44]
iron overload

then ;
Mycobacterium

inject

tuberculosis via the
caudal vein

three times a week,
for a total of 12 times

transferrin receptor, the tissue
morphology, iron content and
pathological analysis of iron
deposition in the heart, liver,
spleen, lung, kidney and
small intestine tissues
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TN ey ) S it IR AR
o INELE A R N S S HE AR
ES . . L : 8 9 Evaluation
) Mouse Modelling Dosing iNgS o
Classify . . Total . indicators of
species method regimen Duration .
dose iron overload
96 R TEST FeDx 51 %
Bt #5147 6.5 Gy T N ; .
WA . AL, MR 1T B
P 23 mel, B E BT B BT
ot R First: intraperitoneal 0.2 mL, 5 2 ¥k, 4t N Tiw;” 7
gy L] injection of FeDx to 8 Ik A Blood cull ﬁ. oL t
Tron overload BALB/c induce iron overload ; 25 mg/mL, 0.2 mL 40 mg B . ?0 celt count, setum
. . . 4 weeks  ferritin level, the morphology
transplantation then; perform each time, twice a and iron denosition status of
model + myeloablative irradiation week, for a total of anc tron cepostion siatus o
at a dose of 6.5 Gy and 8 limes the liver, spleen, heart and
then carry out bone marrow
transplantation
L10.2 mg/g, B H 1
WESLTS 5 d R
B 2 d PSS S d,
B2 4 4 5L
0.05 mg/g, /- H 1K,
PELETESS S d S TalkE
2 d S S d, %2k
8 A
Inject at a dose of 0.2
e a day. \ e
g onee e AL Al BRIUR
’ Y
take a 2 d interval 12 J& . it -
d then iniect f 6 g/kg 2 " Changes in the organizational
an h er51 zl]ec ort WS Structure of the heart and the
another 5 d, repea . . .
4 AT 5/6 ‘BTG AR this cycle fora situation of its iron deposition
=50 }%'{;’}‘%ﬁ%&ﬁﬂ 3‘}5 J@Pﬁ consecutive weeks
i vl EQT FeDx 51 R 8kid 8 then, inject at a dose
#l46-47) First: perform 5/6 of 0. 05 mg/g once a
Renal failure C57BL/6] nephrectomly to construct day, after 5 d of
combined with a renal ‘fallure Tnodel; injection, take a 2 d
iron overload"*~*"! t‘hf?n: 'lntraferltoneal interval and then
injection of FeDx to inject for another 5 d,
induce iron overload repeat this cycle for
8 consecutive weeks
Ll 200 mg/kg,5 I/
J& L 4 & IR
50 mg/kg,3 I/,
2 8 JE L .
e DI Rt L BB
) T
200 mg/kg, 5 times a 12 J& o
’ 5.2 g/kg . Myocardial injury and the
const::lli( ior 2eks 12 weeks situation of iron deposition in
sonsecutive weeks; .
then, inject at a dose the myocardium
of 50 mg/kg, 3 times
a week for 8
consecutive weeks
e R SRR 5|
HPERT R KRR TR
EPIRS T B ST R 500 mg/kg, %A [IRGERIVIL RIS S SN S
FUE= A First: intraperitoneal 1R, 38k : R B P A R DO
Knee C57BL/6  injection of iron dextrin to 500 mg/kg, once a 4 ¢/kg 3 s Iron levels in serum and liver,
osteoarthritis induce iron overload ; week , for a total of e and the iron deposition in the

combined with

iron overload *"’

then: induce knee
osteoarthritis
through surgery

8 times

knee joint and synovium
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VTR N 2R 2N e g Gt AT FE A
N SN et IR AR S HF it
2k . . biliees " Evaluation
) Mouse Modelling Dosing I -
Classify . . Total . indicators of
species method regimen Duration .
dose iron overload
A RIRKET N —
AL B 2 kb T
\ AR Bl BRI R84
FEHEHENT J& JUAFEST FeDx 51 % ’ rT
Wi I Brid 4k 100 mg/kg 453 Serum iren - Dinchemical
it 42 First; establish a non- 2k, 16 K 8 e%u:; .lrt)n,f thlocl.ernlca
Non-alcoholic C57BL/6J alcoholic liver disease 100 mg/kg, twice a 1.6 g/kg 3 wer;ks riees of e ver,

liver disease

combined with
26]

high-fat diet;then:
iron overload' intramuscular injection of
FeDx to induce

iron overload

model by inducing with a  week, for a total of 16
times

pathological changes of the
liver, and the expression of
genes related to iron
metabolism and
lipid metabolism

PRPEY S 16 JE 5K DL R BRI (1. 25%,
2.5 pg/d;5%,10 pwg/d) FC I RHE H /N, & B
R FC AT S S5 8 s BRI R A i FRAIGR
TR MR E, EE SR, EE X
C57BL/6N /N R Ui 2k 16 A B 1.25%.
2.5% 5% —Fh K E FC %W (0.1 mL/10 g, & H
—W) G, RIEFIE FC S kit iz B r%R
INTFRE BER B, BRI R FC REARL
W/ MR 2, B A VR BE FC IR
RE TN, A UK 40RE BE 5 50 it 2 TEAHOG
TERE R AT BRAT A I | SR B4k 5 FC 7R
TR W SCHIL I e AR N 4345 5 6 A7y T
AR 5225 PRI BOE R N, 48 IR AE
RS R ER 7, FEAEE Lk, FC
AT 7 14 i P AR AL R 26 3 AN ) o o
TRHE S 4 24, 0 AN 1B AR, BRAE 2
e fel A5 ML B 6 (L LUK B T R B T I
WA T R, Beah, 2 T A W ik
(AR 5 IR R I TE) /0 BRI R RS 922 A
Ko St /INEA AN U 2 5 i
LU, IR R 9 AW 224 /Nt 75K
55, S BRI IE WO Sk 2K, e T I b
SR AR R B SR SR AR A B, Rk
T T 1002 ke 2/ BB TR B O 5 I DR Bk it
HARF R A R B R %O IR
B RE R DR R BN IR B AR 4 2
KATRE B A L7, Be A RS e s Wy
MIFE . BRI, F1 IR K i 50) A0 WS RS R A T 4
SN 2N T B R R A, —RAE 8 ~ 16 JHl,

3 BRMHRIEHBMETIE

3.1 FFEEEMKITH/NRRER

TEARZR RIS BORH S o AU AL 1) 90 38, o
FEN DL N BLAT 119 4k 2o ZORH DG 059 1% v i 1t
MRS A A R MRk B R A/ B 2R
B IR — el T DY e B 2 B B-BR A 1A
IR L | A s o = R o T R B U o IR 2
o £ P DR SEURE DR R TR R I, 3 TR Y
R ek 8, RFE B 1 A N Bk
Bz B UIRe R Bk R B RE ) T R BRAE A
WA AR AZ BE, SR kit 2, RAJA 451
15 1994 XS AL PRI G oMl T3 3T 1M/ B 26
B B-Hb r I BT I /)N BUFD 4 A AR e AR 1 i
( hypotransferrinemic, hpx) /N AT TR A
BT, b hpx /N BRUER I B R 0 i 1 Bk
WS R 2, KB hpx /N BRAE Dy —F B R PR ER
o BT BT e 3
3.2 BInHREEXERAMS

i 3t B PR T AR R X /)N B B AT kA3
FASCEL A RS R AB 1 , 7T 7 A Z2 RE A i Bk
RS MRME F RS HH AR5 4 72
5o HH 2 DI 28 32 B FURRAE i — i e
CONRBREIBAL IR , PR [ (3L 5 10 i R 2R 8 1 532y
PR, 1B HH S W, T BT 6 %
Yotk B Hfe JERISEAE G, Hfe K2 KA WFH
UL ZE4E . €282Y A1 H63D™ , T % HH fy 1
Syt R g Hp 28R ( Ta #Y) 5% 19 S 4L ok
EB) Hamp FEPI (1D ) RAZS R, HER2Z
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-2 FEDR (TIR2) 2875 N4k %38 2 K (FPN)
AR S E M A HH ATV AL HHY gk s {7
ST, 0TS B A R S a3 RO A
1998 4, ZHOU %' fifi Fi] 129/Sv] /I FRUAH £ 1
Hfe SEDRISR /N BRAK T B AL (Hfe™ /N 3R
W& AR HH A= A0 5 FIAl B0 2 R i 48
By 3 A& i Bk o R sh A AL B TS
WANG %% Wi s th &8, 5 Hfe” /NRAH L,
Hjp™” /MR R B T s K kit 28, 2014 4,
ALTAMURA %5 i3 72 /N FPN £ K g A
— A RURAE (C3268) K FH 1k HEPC 4 31 FPN
W ff o A, AT S B R Gtk gkt 2k, LR A 2 )
T IV B HH, BEJ5, Trfr BEIS/NEL HEPC W
85 (Hamp1 ™) /NS gl )2 T T e
A ZUTE RE IBFIE

VAR | B 22 () 356 R 0 9 5 ) AR AR S ek
TR B 5T . PAUK %517 78 2k i 3800 I i 5
W wF s, RS KAEEA 6 @bk
(Bmp6~™) /INF A5 5 A 280 /0N R i 375 0 R iR 4 21
PEATAEAC A 12508, 255832, Bmp6™ ™ /N ER,
3 A BTSN s AR rh R B BB R 10 i
A FE SN WA AR Hh s B4 T P R TR, I 3 B
RS PE N5, 2021 4F, CORRADINI %™ fiy i
¢ R PR AR 1R R 5 AR ER KO R TT
FEURI G 7™ B ) JF G A O
3.3 ZHER PR TR IR K BE

BEAI, 3 AW 35 PR M S ) ke 280 /0N BRUASE 7Y
AN RT3, A B Tk — R Bk
RS 2R HLRAS Z R ) 2 Hk . VINCHI 4517
TERRIS 35 s koR RERE AL BB 5 v B FPNY R
AN ApoE SRR/ INERASSE W HE T L Rk
TR/ N BB L (ApoE ™~ FPN™ ) | %% A W]
DL AR AR 1 45 B i v Ak B 3 T, 0 — 2P il
S I T A% I A AR T AR, S N B 3 ks
FEREAL . SCHWARTZ 2 J k9% HEPC %} HIF-
2o PE R AR IS AR S 37 (Alb) my il
TRRAMEEIHE R Cre™? G E /N
5 HEPC 1-Afloxed ( Hamp-floxed ) /N
(A" Hamp™" ) 2458, ¥ 3 T — B 0155 0k
FEAY IFAE 12 JR A LS 31 i 2 A R A R4 e 4
F RN 245 ¥ (W3R, 2024 4F | DUARTE %517
B Nef2 a0 RS Hfe” ™88 Hampl ™™ /NRA%AC,

XU DR g 53 /0 Bl 1 B8 DG 2880 0 440 2 ol R i
Az S BRI B 4 DR L B R A DR R R
JE S 2 AN R B R X R A Bk T R
755 Nrf2 SBE/ N RICRLE I, Gl SE 0T, A
B B s B B A R B b AR T A €, 9
ARKHIATT A MR BEL IR

SAMEPE BT S R R TTIE AN, R
Pk B R A R At S/ B R 5 R 4
MiAT o o, 22— R 903 R 5 7E [ 1 A 155
R Z Rk 2 USRS BE S AF AR R
FERAEGAG R A5 5| L A4 i & PR I 2, 7R 52 56
RGN SR, FE PR A R T4 €
WL AT I, SRR %, SR PR 2R A, S5

4 INEE

Bk BRI PR R L , Sk it — 20 B iff L
S b B X 2 B AL SR R, R /D 9 3 i B
YIRS IR 9, A SCERIR T H Rk 2%
/N R TR AL S TR A S R S 7 i (1)
PG MG A 500 184 0 WL AAR 2K 17 ey ) S A TP
R SR ARR S SN SN G2, b
YREG ZBERE FeDx &5, 4h iR A2 LR S 99 0 35
[ N 25 245 8 B B Bk 5 FC AR R & U s 5] 5|
AR T (2) 33 6 8k A 98 5 2 N (HFE,
HJV, HAMP, TFR2, FPN %) yE471& i, % 3R
HEPC/FPN %5 &4, S8 AR AL, F i i
jEaE b R e SUR-FHILY/L RIS

T A AR TR B, A1 U R R 1) 8 AT
IR 42 SE 00 H By B A 28 =, 8 s 1
SFF AR R 00 H Ak N BURE RS Hh
I 2 s A ik, LA S ) T A T R e
Pedhe 35 T4 B — i 2N 2 & a2t
R B AN AR BOK T = 25 &
—E M TR BN, s B RE TR SN N AR T
S (R] % 57 22 A ) e R, T4k B A 3 1 7
T, TIRE VR A i 50 A i AR AR T A, S
P24 B BAERAL, (H O IR 3R AR 1A
Wi IR 2 i 22X JE 0 A v ekt 2
/N BRBEARY | 2 B SR AR DL AR 56 R P A 1 e
SIS 3, (A AR T4 5 i 2L F AT, 52
PR R 4%, SRR 2R A R AR &, b



oSS B W 2E R 2025 4F 4 A58 33 B55 439 Acta Lab Anim Sci Sin, April 2025, Vol. 33, No. 4

603

R =TT A e F L, m AR B A D i
FERH

[1]

[3]

[4]

[5]

[7]

[9]

[10]

[11]

[12]

5 % 3 #k(References)

WK EE, MR, BRI, S MR [M]. 5 2 ML
Jent AR TAE A, 2011

ZHANG Z N, HAO Y S, ZHAO Y Q, et al. Hematology
[M]. 2nd Edition. Beijing: People’ s Medical Publishing
House, 2011.

SOHAL A, KOWDLEY K V. A review of new concepts in
iron overload [ J]. Gastroenterol Hepatol (N Y), 2024, 20
(2).98-107.

MIAO R, FANG X, ZHANG Y, et al. Iron metabolism and
ferroptosis in type 2 diabetes mellitus and complications:
mechanisms and therapeutic opportunities [ J]. Cell Death
Dis, 2023, 14(3): 186.

ZEIDAN R S, HAN S M, LEEUWENBURGH C, et al. Iron
homeostasis and organismal aging [ J].
2021, 72. 101510.

HANUDEL M R, CZAYA B, WONG S, et al. Enteral ferric

Ageing Res Rev,

citrate absorption is dependent on the iron transport protein
ferroportin [ J]. Kidney Int, 2022, 101(4) . 711-719.
KATSAROU A, PANTOPOULOS K. Basics and principles
of cellular and systemic iron homeostasis [ J]. Mol Aspects
Med, 2020, 75: 100866.

MERCADANTE C J, PRAJAPATI M, PARMAR J H, et al.
Gastrointestinal iron excretion and reversal of iron excess in a
mouse model of inherited iron excess [ J]. Haematologica,
2019, 104(4): 678-689.

RU Q, LI Y, CHEN L, et al. Iron homeostasis and
ferroptosis in human diseases: mechanisms and therapeutic
prospects [ J]. Signal Transduct Target Ther, 2024, 9
(1) 271.

GATTERMANN N, MUCKENTHALER M U, KULOZIK A
E, et al. The evaluation of iron deficiency and iron overload
[J]. Disch Arztebl Int, 2021, 118(49) : 847-856.
LEDESMA-COLUNGA M G, WEIDNER H, VUJIC SPASIC
M, et al. Shaping the bone through iron and iron-related
proteins [ J]. Semin Hematol, 2021, 58(3) . 188-200.
BRI, A2, W, . BRREH Ferroportin A= HE
BILTABALRIB I [T]. kb, 2022, 34(7)
754-777.

LI D H, XU S, JIANG L, et al. Physiological functions of
iron exporter Ferroportin and its regulatory mechanism [ J].
Chin Bull Life Sci, 2022, 34(7) . 754-777.

KR, BT, AW, AR MR AR AR T LR
HIBESCHERE [J]. AEERSAAR, 2022, 74(4) : 639-647.

MI H C, CUL F, DU Y T, et al. Research progress on the

regulation mechanisms of iron metabolism in anemia of

[13]

[14]

[15]

[17]

[18]

[20]

[21]

chronic disease [ J]. Acta Physiol Sin, 2022, 74(4) ; 639-
647.

LA, IMEE, RITE, 2. SR MRIARFEA [ fi i
RAPEDN A TR e o R (0], o
SRk 2023, 38(6) : 726-730.

WANG X N, SUNTT, WU Q L, et al. Quantitative MRI
analysis of liver iron content and its influencing factors in
patients with different types of blood transfusion dependent
diseases [ J]. Radiol Pract, 2023, 38(6) : 726-730.
T, BT, R, & Bod RUBIE T TR O ISR
PRSI R [J]. BheAE A, 2019, 64(S2): 2974
-2987.

FANG X X, CAI Z X, WANG H, et al. Role of iron
overload and ferroptosis in heart disease [ J]. Chin Sci Bull,
2019, 64(S2) . 2974-2987.

B, AR B B A B R S R WL BT T S
[J]. eI FAE, 2019, 40(8) ; 709-712.

HUANG L, FU R. Research progress of characteristics and
affecting  bone

mechanisms of iron overload

Chin J Hematol, 2019, 40(8). 709

marrow
hematopoiesis [ J ].
=712.
RIOS-SILVA M, CARDENAS Y, ORTEGA-MACIAS A G,
et al. Animal models of kidney iron overload and ferroptosis
a review of the literature [ J]. Biometals, 2023, 36(6):
1173-1187.

RIECKER H H. A study of experimental anemia in dogs:
the action of beef liver and iron salts on hemoglobin
regeneration[ J]. J Clin Invest, 1927, 5(1): 141-160.
NISSIM J A. Histological appearances following intravenous
saccharated iron oxide, and the factors governing
precipitation of the compound in vivo [J]. Guys Hosp Rep,
1953, 102(2) : 164-179.

SRS ARSI T A TENEIT Y B L o S A B S S B
BT EH5E [D]. AL I TR 2020.

WU H. Enzymatic preparation, oxidative modification of low
molecular weight dextran and its applicability in iron
[ D ]. Hefei; Hefei
Technology ; 2020.

PINSE, i, TR IR, S FMIGR 2 KRS SRy
gtk [T]. Lk RASHEAR, 2022, 45(4) : 63-69.
ZHONG L W, LU Y R, ZHANG W B, et al. Progress in

chelation University  of

research on iron supplements and polypeptide-iron complexes
[J]. J Dairy Sci Technol, 2022, 45(4) : 63-69.
SAFFARIONPOUR S, DIOSADY L L. Preparation and
characterization of an  iron-B-cyclodextrin  inclusion
complex: factors influencing the host-guest interaction [ J].
Food Funct, 2023, 14(11) : 5062-5077.

LUK, TR WHREE, . MGIR B D R B

MEBACHIASC B LR ISR [J]. T B Rg i (B2



604

[ S 56 B2 4 2025 4F 4 J145 33 %555 4 ] Acta Lab Anim Sci Sin, April 2025,Vol. 33, No. 4

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

), 2022, 58(3): 367-369.

WANG B J, ZHANG H Q, XIE J X, et al. Effect of ferric
ammonium citrate on the expression of iron metabolism-
related proteins in oligodendrocytes [ J]. J Qingdao Univ
Med Sci, 2022, 58(3): 367-369.

BURNS D L, MASCIOLI E A, BISTRIAN B R. Parenteral
iron dextran therapy: a review [ J]. Nutrition, 1995, 11
(2): 163-168.

AUERBACH M, ADAMSON J W. How we diagnose and
treat iron deficiency Anemia [J]. Am J Hematol, 2016, 91
(1):31-38.

TAM W Y, CHEUNG K K. Phenotypic characteristics of
commonly used inbred mouse strains [ J]. J Mol Med
(Berl), 2020, 98(9): 1215-1234.

WRiti, BREFSR, SBAmIL. ko Hou AN [ 25 2 i g i A i
BB [J]. && Tk B, 2024, 45(12) .,
334-341.

CHEN J, CHEN R R, GUO F C. Effects of iron overload on
liver injury caused by different types of high-fat diets [ J].
Sei Technol Food Ind, 2024, 45(12) . 334-341.

XM, 22BN FRAE BRI BT (/) Bk 4R T HiFE
LAUHIBESE [D]. B WL P BEZR; 2018.

LIU M. Research on the Mechanism of the Curcumin’ s
Intervention on the iron overload of mice with aplastic anemia
[ D ]. Medical
University ; 2018.

SR, R SC, XU, AL RNEE iy X AR R AR
Frl A IR BN BB R [J]. P
rhEE 24k, 2021, 36(7) : 3856-3862.

WUD J, WEN X W, LIU W B, et al. Iron metabolism

Hangzhou ; Zhejiang  Chinese

regulation effect of Bushen Huoxue Formula in aplastic
Anemia mouse complicated with iron overload [ J]. Chin J
Tradit Chin Med Pharm, 2021, 36(7) : 3856-3862.

Mt #E, AR, SECE. SN ESCE X ICR  BALB/ ¢
I CSTBL/6 /NIRRT A BACHZRETT R34 (1], 3hth
2FWFSE, 2008, 29(1) : 49-55.

SHI J] W, ZOU H, JIN M L. Assessing exploratory behavior
and memory in ICR, BALB/c¢ and C57BL/6 mice using
habituation [ J]. Zool Res, 2008, 29(1) : 49-55.

AL, XY, XUMS, A% HLA B 25 B0 BUK 8 5=
WK AR TOR A 4 fe [J]. Mo 2058,
2021, 37(5) . 577-583.

ZHAO J Y, LIU T, LIU P, et al. Systemic iron overload
leads to brain iron abnormality, iron deposition and fibrosis
in choroid plexus of mice [ J]. Chin J Neuroanat, 2021, 37
(5): 577-583.

BeS I, SO, S5, /DN Rk AR it K H
XA M RE RIS ()], [ BR A B sA A
2013, 35(5) . 547-552.

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

CHAI X, ZHAO M F, LI D G, et al. Establishment of an
mouse model of iron-overload and its impact on bone marrow
hematopoiesis [ J]. Acta Acad Med Sin, 2013, 35(5) ; 547
-552.

MUSUMECI M, MACCARI S, MASSIMI A, et al. Iron
excretion in iron dextran-overloaded mice [ J]. Blood
Transfus, 2014, 12(4) ; 485-490.

EWC, VFRE, B, . BRRR KBS P TRk
T BN B P SRR AR IR ST (1], o B S o
Zui, 2017, 25(3) : 936-940.

WANG J W, XU L, YAO X, et al. Expression changes of
hepcidin and ferroportin 1 in murine model of iron overload
[J]. J Exp Hematol, 2017, 25(3) : 936—940.

TRHZE, A, IRE A, S IO Bkid BN B
i AR H R (1], BT ERLREE SR, 2020, 40
(1). 110-117.

XUY J, YI'T T, XU X X, et al. Effect of
cyclophosphamide on hematopoietic stem cells in mice with
iron overload [ J]. J South Med Univ, 2020, 40(1): 110
-117.

Zi%. 1 MO M CSTBL/6) /INELIR SRR 1Y 52 R
BALHIBFSE [D]. HEK: HKERR; 2021.

QIN X. The effect and mechanism of chronic overloaded iron
on the ovarian function in female C57BL/6J mice [ D ].
Chongging: Chongqing Medical University; 2021.

WANG W, JING X, DU T, et al. Iron overload promotes
intervertebral disc degeneration via inducing oxidative stress
and ferroptosis in endplate chondrocytes [ J]. Free Radic
Biol Med, 2022, 190 234-246.

LIANG M, CHEN L, HE Q, et al. Intraperitoneal injection
of iron dextran induces peripheral iron overload and mild
neurodegeneration in the nigrostriatal system in C57BL/6
mice [J]. Life Sci, 2023, 320. 121508.
TIAN C, ZHAO J, XIONG Q, et al. Secondary iron
overload induces chronic pancreatitis and ferroptosis of acinar
cells in mice [ J]. Int J Mol Med, 2023, 51(1): 9.
T /N B A5 1 ) S 7 % CHG x40 s B Y
SR [D]. dent. EEERR; 2016.

YU J J. Establishment of a mouse model of iron-overload and
its impact on the telomere length of bone marrow cell subsets
[D]. Beijing: Capital Medical University; 2016.
GOLBERG L, SMITH J P, MARTIN L E. The effects of
intensive and prolonged administration of iron parenterally in
animals [J]. BrJ Exp Pathol, 1957, 38(3) . 297-311.
CHAPPELLE E, GABRIO B W, STEVENS A R JR, et al.
Regulation of body iron content through excretion in the
mouse [ J]. Am J Physiol, 1955, 182(2): 390-392.
EBE, XA, BE, 5 BREBUNRERBFTE R
IEPERYZESE (1], B RERAAGE, 2015, 21(1) : 53—



oSS B W 2E R 2025 4F 4 A58 33 B55 439 Acta Lab Anim Sci Sin, April 2025, Vol. 33, No. 4

605

[43]

[44]

[45]

[46]

[47]

[49]

[50]

[51]

58.

WANG X, LIU L L, ZHAO G Y, et al. Variations in bone
resorption activity between normal and ovariectomized mice
with iron accumulation [ J]. Chin J Osteoporos, 2015, 21
(1):53-58.

GfE, W, TR, 5. MDS gkad 3 RS R g S R
Y (1], RESCER M 2 A, 2018, 26(4) . 1129
-1136.

JIN X, SUL S N, XU P, et al. Establishment and
identification of MDS mouse model with irom overload [ J]. J
Exp Hematol, 2018, 26(4): 1129-1136.

BEW, AWS, BRSPS P 2 R
RIGEST R AR SCHR AR A A [T, v [ BE 2 A B 22 4L
2021, 43(3): 357-365.

LIJ L, SHI Y N, ZHAN L J. Establishment of an iron-
overloaded mouse model with tuberculosis and analysis of the

iron metabolism index [ J]. Acta Acad Med Sin, 2021, 43

(3). 357-365.
BICH. Bt RS 5B /MO A A AL HT BT 5T
[D]. ZR . FRIK2E; 2020.

MIAO W J. Mechanism of prolonged thrombocytopenia after
hematopoietic stem cell transplantation affected by iron
overload [ D]. Suzhou: Soochow University; 2020.

BEFHPE, FBk. S MLK3 %4k 4% B e vl /s B0 ILER
AALBVE ISR [J]. INARERZY, 2023, 63(14): 12-15.
SHENG D D, WANG L. Effect of inhibition of MLK3 on

myocardial fibrosis in iron overload mice with renal failure

[J]. Shandong Med J, 2023, 63(14): 12-15.
aeELEE ) THE gk ﬁﬁu,%‘tzw IL-11 {5502 ik 15 32 0
N O ILEREfE [T]. Whot ik, 2023, 52(5)

21-27, 33.
ZHANG Y P, WANG L. Iron overload promotes myocardial
fibrosis in mice with renal failure by agonizing IL-11
signaling [J]. J Med Res, 2023, 52(5): 21-27, 33.

HE Q, YANG J, PAN Z

et al. Biochanin A protects

against iron overload associated knee osteoarthritis via
regulating iron levels and NRF2/System xc-/GPX4 axis
[J]. Biomed Pharmacother, 2023, 157 113915.

LYLE L, HIROSE A. Iron overload in myelodysplastic
syndromes; pathophysiology, consequences, diagnosis, and
treatment [ J]. J Adv Pract Oncol, 2018, 9(4) . 392-405.
S, A FERRE AT AR A e kit R B SE [D].
Jeat: JERHPRIEE AR 5 2013.

Jin P. Abnormalities of iron metabolism and prevalence of
iron overload in patients with aplastic anemia [ D].
Peking Union Medical College (PUMC) ; 2013.

BATCHELOR E K, KAPITSINOU P, PERGOLA P E, et

Beijing :

updates on

J Am Soc

al. Iron deficiency in chronic kidney disease:

pathophysiology, diagnosis, and treatment [ J].

[52]

[53]

[54]

[55]

[56]

[58]

[59]

[62]

Nephrol, 2020, 31(3) : 456-468.

NASHWAN A J, YASSIN M A, MOHAMED IBRAHIM M
I
ferritin, more T2 * MRI [J].
2022, 9: 865669.

CAI C, HU W, CHU T. Interplay between iron overload and

et al. Iron overload in chronic kidney disease: less

Front Med ( Lausanne ),

osteoarthritis; clinical significance and cellular mechanisms

[J]. Front Cell Dev Biol, 2022, 9. 817104.

Thlae, BACR, TEAMIL, S Bud T RS IR &
AHCAL P BE T [J]. b BB BT B AL 44 A, 2023, 29
(3) . 413-419.

et al. Effects of iron

MA C X, CAO L Z, WANG X M,
overload on bone homeostasis and its related mechanism
[J]. Chin J Osteoporos, 2023, 29(3) ; 413-419.

GU K, WU A, YU B, et al. Iron overload induces colitis by
modulating ferroptosis and interfering gut microbiota in mice
[J]. Sci Total Environ, 2023, 905. 167043.

PIGEON C, TURLIN B, IANCU T C, et al. Carbonyl-iron
supplementation induces hepatocyte nuclear changes in
BALB/CJ male mice []J]. 1999, 30(5): 926
-934.

AREZZINI B, LUNGHI B, LUNGARELLA G,

J Hepatol,

et al. Iron
overload enhances the development of experimental liver
cirrhosis in mice [ J]. Int J Biochem Cell Biol, 2003, 35
(4): 486-495.

WANG H, AN P, XIE E, et al. Characterization of
ferroptosis in murine models of hemochromatosis [ J ].
Hepatology, 2017, 66(2) . 449-465.

CAMBERLEIN E, ABGUEGUEN E, FATIH N, et al.

Hepcidin induction limits mobilisation of splenic iron in a

mouse model of secondary iron overload [ J]. Biochim
Biophys Acta, 2010, 1802(3) . 339-346.
Thce. M B VR B A )N BRI 4 AR AR EY ) )

[D]. H‘Ek: il KA 5 2019.
MA W J. Construction of mouse Parinson’s model induced
Sichuan

by chronic food-borne iron overload [ D]. Yaan:

Agriculture University; 2019.

ZEPDR. A PRI HORE /N U ¥ 21 BE M 4 2L BR45 3 Y
PR (D] HEL DU R 5 2022,

LI Q Q. Evaluation of chronic iron overload on liver and
kidney function and histopathological damage in mice [ D].
Ya’ an; Sichuan Agriculture University; 2022.

H K ABPE R B0 /N B s 286 15 B I8 114 52 ) B
PLEIBTSE [D]. A% . PUIAO R 5 2023.

XIA Y. Effect of chronic food-derived iron overload on the
mucosal barrier of mouse colon and its mechanism [ D ].
Yaan: Sichuan Agriculture University; 2023.
RAJA K B, SIMPSON R J, PETERS T J. Intestinal iron

absorption studies in mouse models of iron-overload [J]. Br



606

[ S 56 B2 4 2025 4F 4 J145 33 %555 4 ] Acta Lab Anim Sci Sin, April 2025,Vol. 33, No. 4

[65]

[66]

[67]

[68]

[70]

J Haematol, 1994, 86(1) . 156-162.

ALQANATISH J, ALSOWAILMI B, ALFARHAN H, et al.
Juvenile hemochromatosis: rheumatic manifestations of 2
sisters responding to deferasirox treatment. A case series and
literature review [ J]. Open Access Rheumatol, 2021, 13.
15-21.

ZHOU X Y, TOMATSU S, FLEMING R E, et al. HFE gene
knockout  produces model  of  hereditary
hemochromatosis [ J]. Proc Natl Acad Sci U S A, 1998, 95
(5): 2492-2497.

LUNOVA M, SCHWARZ P, NURALDEEN R,

mouse

et al.
Hepcidin  knockout mice spontaneously develop chronic
pancreatitis owing to cytoplasmic iron overload in acinar cells
[J]. J Pathol, 2017, 241(1) . 104-114.

YANG L, WANG H, YANG X, et al. Auranofin mitigates
systemic iron overload and induces ferroptosis via distinct
mechanisms [ J]. Signal Transduct Target Ther, 2020, 5
(1). 138.

ALTAMURA S, KESSLER R, GRONE H J, et al.
Resistance of ferroportin to hepcidin binding causes exocrine
pancreatic failure and fatal iron overload [ J]. Cell Metab,
2014, 20(2) : 359-367.

LEVY J E, JIN O, FUIIWARA Y, et al.
receptor is necessary for development of erythrocytes and the
nervous system [ J]. Nat Genet, 1999, 21(4) . 396-399.
PARROW N L, LI Y, FEOLA M, et al. Lobe specificity of

Transferrin

[71]

[73]

[74]

[75]

iron binding to transferrin modulates murine erythropoiesis
and iron homeostasis [ J]. Blood, 2019, 134 (17). 1373
—-1384.

DUARTE T L, LOPES M, OLIVEIRA M, et al. Iron
overload induces dysplastic erythropoiesis and features of
myelodysplasia in Nrf2-deficient mice [ J]. Leukemia,
2024, 38(1): 96-108.

PAUK M, KUFNER V, RUMENOVIC V, et al. Iron
overload in aging Bmp6~~ mice induces exocrine pancreatic
injury and fibrosis due to acinar cell loss [J]. Int J Mol
Med, 2021, 47(4) : 60.

CORRADINI E, BUZZETTI E, DONGIOVANNI P, et al.
Ceruloplasmin ~ gene  variants are  associated  with
hyperferritinemia and increased liver iron in patients with
NAFLD [J]. J Hepatol, 2021, 75(3): 506-513.

VINCHI F, PORTO G, SIMMELBAUER A, et al
Atherosclerosis  is aggravated by iron overload and
ameliorated by dietary and pharmacological iron restriction
[J]. Eur Heart J, 2020, 41(28) . 2681-2695.
SCHWARTZ A J, DAS N K, RAMAKRISHNAN S K, et al.
Hepatic hepcidin/intestinal HIF-2ac  axis maintains iron
absorption during iron deficiency and overload [ J]. J Clin
Invest, 2019, 129(1) . 336-348.

(R HEE] 2024-11-11



