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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

425 14
e gt s YA ,E,E/’u\ s . B
AN b yik HE R LR Wb
. Modelling Dosing RIS o
Mouse species . Total . Evaluation indicators
method regimen Duration
dose
IR 12.5.25.50 L, . . -
X o9 mg/ml, ANEARZS JF R B R
0.2mL BHIW LAWK 4500 6y General condition of the mice, i
C57BL/61! 12.5, 25, 50 mg/mL, 0.2 mL N B enera’ condition o1 The mice, ron
. . 140 mg 6 weeks deposition in the liver, spleen and
each time, 3 times a day, for a
. bone marrow
total of 14 times
% ek N
| I Ly RO I OB
C57BL/6, B6D2F11% lg/kg, once a week, for a total 8 g/kg ) L . .
o 8 weeks Iron excretion in urine and feces, iron
of 8 times U .
deposition in liver and heart tissues
LR ML ER, B O E B Bk
W10 mg, B 2 ¢, 3L 8 Ik 44 U, MLE BRI R KT
C57BL/6734 10 mg each time, twice a week, 80 mg Blood cell count,serum iron level, iron
. 4 weeks o .
for a total of 8 times deposition in the liver, spleen, heart and
femur, serum hepcidin level
1% 0.25,0.5,1.0 g/kg, (LT NN R o e i G R E 7S
0. 2 mL,2 &/, 38 ) 24 47 HEKF
0.25, 0.5, 1.0 g’kg, 0.2 mL. 3 ) l; 4 uk Body mass of mice, pathological changes
each time, twice a week, for a &/ke WeCKS in the liver, spleen and femur, and the
total of 8 times level of serum ferritin
C57BL/6J L ARG COE il BT
I fS H: B4 gq B B A L
N 0.1.0.5.1.0 /ke,1 Yo/, It gﬂ%&,\ﬂlﬁﬂuﬂﬁzﬂ/\ﬁ‘ﬁﬁ@(a PS4
e At o osa K BT
FeDx oo Iron content and ferritin levels in serum,
. 0.1, 0.5, 1.0 g/kg, once a 8 g¢/kg 8 weeks . .
Intraperitoneal week . for a total of 8 times brain, heart, lung, liver, spleen,
injection of ’ kidney, uterus, ovary and the
FeDx surrounding adipose tissue
HER] 20 2V PR , WA BT E AR
0.1 g8 1 g, 38 0.8 8 i HARERITR
C57BL/6¢ 0. 1g or 1g per week, for a e ) Pathological changes of intervertebral
. 8 g/kg 8 weeks Lo . S
total of 8 times disc tissue, iron deposition in cancellous
bone and endplate tissue
L33 IR YR P 0 B e, I R
i1 M ng;/r 3'_’»/[:1 N i
200 meke (1 0.9% Nt T AR BRI
) GH 2% 3 14 K AF Tron content i | erebrosninal
200mg/kg (diluted with 0.9% 2.8 g/kg ) Fon COMCNT 1 Seriin and corehiospina
. . 4 weeks fluid, iron deposition in the liver,
NaCl) , twice a day, for . .
total of 14 times spleen, hippocampus, striatum,
a B substantia nigra and olfactory bulb, and
the function of lysosomes
[30] ; .
ICR MBS S BRES & 1K R4
120 mg/kg, & JH 2 X, 3 6 K 12 & BRUTAR
120 mg/kg, twice a week, 0.72 g/kg ) Levels of serum iron and total iron
. RS 12 weeks L . S
for a total of 6 times binding capacity, iron deposition in
pancreatic tissue
IR 10 mg, BB H 2k, 3 14 K NIRRT N2 Bk TR
10mg each time, twice a day, 140 mg 28 d Morphological changes of mice, iron
for a total of 14 times deposition in the liver and brain tissues
i R 4
RERIER 200 mg/kg, B H 2 %, 3k 14 % 4 oI PR
C57BL/6! Intraperitoneal 200 mg/kg, twice a day, 2.8 g/kg 4 weeks Iron concentration in the heart and

injection of
iron sucrose

for a total of 14 times

liver tissues




598 TR E SIS B 2EAR 2025 4 4 H 4 33 55 43 Acta Lab Anim Sci Sin, April 2025, Vol. 33, No. 4

B BB R R R 25 B 1iE ( myelodysplastic
syndromes, MDS) J&—ZH 5 Joi 14 v B 1 i BB 05 0
HURFAE 2 JC 850 1 AN A i 2 B s L, TeRGE
A A5 21 200 L 5 3R ok 22, ) B Bk I s
I P A A I — R B T I ) R
LR, 2 20% B E AR T A SN
I B B R S U= RN . || R (2
i MDS AR RGP 2 1045 10V 2R G095 s E 1)
SHRRIT TB, AT sk St 5 | Ak A Pkt 2

LRI B o FB A T AR PR, 5 AR
CLAHME A BB YT Ja AR A B Bl A ) R 1 gk
Z7 T SR ARG T . 5 R 0 1
i BN HEPC BV BRI8D FS 1 2 T IR A 1Y
FEEALAR MR HEPC 7K P T, DT 40 4 2 %) )
L #E— R8UkT

TEE#EPE G IF it By ol b, B AL
P i Ry 3k AR S 1Y) T T AE
B HH B 2 A A [ AR 0 B S5 A
WG, Foad BnT LU o 0 i s dn e ok 4 A
R e 40 A SR R B RS DT X 2
TR T AR A AFE

ZRERIR T, b 5 ke B R I, BIF Y
BRSO R S R A e A
HARHA = Ho— BRI 1, AR He b g
BB AR Y N ] RE T 2 A 2 Y BOR 45 A
TR TR T HA o BB R 5 00 ik,
A Gy R AT AR ARG 7 500 52 30 25 A
Fe i gt AR A | Ry i 2 5 R 1) o 5 D A
FTN BEAil H = 7Egkad BT AL R € il JR B A
FIAFABR 75 5 R 2R, T LA S g e 42 o S5 56
PERE kG 220 2 I R [l I iE AT S B 0 45
PIATREERS I, A R ZAEAE T, TS A I Bk
FEAERG IBLAER 7, 22 1 TR0 30 i 1 36
IT AT R R Ak R VEBR o 3, TCIEBAUAR N HEPC
KA | B B RACE L 280 B8 1 2 AR 2
THIR ML,

TS AMIE P BR R 2 H ik 2 sh P A Bl v
I FH B 22 B3 A5 5 A SR R IR R AR s
SEORE WO Ty AU T T B — B 3
SNWRERL Tz W TR R R O H A
RIS SRR — SO A — Bk
RO s ARG E 2K 4~ 8 g/kg,

A A Akt A A | 2 /N BR A2 31 HoAth e
o FIAZK Ak 28k 1% U EE 52 M), S A T K D A
KPR 2 ~ 4 g/kg, BERIVPHY 37 LA IALYVE Bk 75
ORI GO B AR 46 21 20 2 5 0
2.2 ORRSMEMESRF ( BE RAMK)

ORI =R E mRIER, 251
RAERG JETE | B2, — B R
BRI A0 R B, E — R R LR R T S ]
RS e R R AT B R 4k (ferric citrate,
FC) AR R B IR B 390 1 FH - at A5 76 1 ey
Hrp
2.2.1 BRIk

IR — PP Al B MR ) BR
R4 (4 A= PR P B R v B 22 e, S I 21
/N ERARDRE ) B s R AR, 2 5k )N R AR
PR FR , BRIERTE B R IIER T, 18 B
HEE T, BB T IR B B,
a1 PR e A T A A PN BT ) R SR TR, B R 3=
BT A 2k U R . PIGEON Z5:0°°0 %% 3l BALB/
cJ /N AN [R) U B8 e 3L K J |, I 4 e 32 e 79 i
FIRSE]3E T, I 7E 3% B L2k 50 T 1 80 40 g
SEWH 225y AT A7 4E L (9 B 4 . AREZZINI
ECT IR T 3% AR SR 8 RN 5 IR H
RE/INER, B IRV B S AR AE AE I e 25 5=
WANG %5 58 1 24 B A /N RT3 5 M &
TRIEER 8.3 g/kg Y R R K B A HE A P Bk 0 £
SR, T 5T 2 BE B 3% BRI R H TR
AR B VR M B AR Y (H IR T AR S IR
BN A S M R B () AT R Lk B T
BRI SRR
2.2.2 FC

FC 2 —MANEE &Y, EZL =Mk
(Fe’ ) MIEXAEAE, B SR E A 2R 4,
DI R F1-FC B AT e an i g e, Fris
FRAR BT 0T LATE Bl Fe' " IR ERA IR, A R F 1
AR EE G GE, FRE T FC SR BURN
BRABAT SR R AT, 2Rk DL & 2 s R 1B
FEAN PN AMTURR, DT B T 4 e ki B i Y, o
SCEEI X CSTBL/6 /NERAT I E 1. 25% 5% FC
(0.2 mL/d, JESE 16 JA]) |, 25 3R SR AR B2 /)N
SRUL TR TF R o ik 5 A ot WA A 34 B I Ty, 2%



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

599

R3 MM A B B R A AT 5

Table 3 Modelling schemes for constructing composite mouse models of iron overload combined with

other diseases by intestinal iron supplementation
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aplastic anemia model
through immune mediation

Se BT FeDx 51 %
PRt #; 5 e
T A PR PE A M

A
First: intraperitoneal
injection of FeDx to
induce iron overload;
then: establish an
aplastic anemia
model through
immune mediation

56 M ST FeDx 51 A&
BRI 8 )5 Rk
YA BT R
First: intraperitoneal
injection of FeDx to
induce iron overload ;
then
Mycobacterium

inject

tuberculosis via the
caudal vein

0.05 g/kg, %J*J
2,316 1K
0.05 g/kg, twice a

week , for a total of 16

times

25 mg/mlL, BHIK
0.2 mL, 5 H 2 ¥,
H 8k
25 mg/mL, 0.2 mL
each time, once every
two days, for a total
of 8 times

200 mg/kg, & 2
7,310 1
200 mg/kg, twice a
week, for a total of 10
times

200 mg/kg 1
U\ s I~ 10 {}\
200mg/kg, once a
week , for a total of 10
times

BIR 7.5 mg, B H 3
w3 123K
7.5 mg each time,
three times a week,
for a total of 12 times

0.8 g/kg

40 mg

2 g/kg

2 g/kg

90 mg

ANEUAR A 5 LT R
Body mass of mice,serum

8 Jil

8 weeks ..
ferritin levels

MAESREE AT A B

U B AL SR TTRR G B
16 d Serum ferritin level ,
pathological changes and iron
deposition in the tissues of the

liver, spleen and bone marrow

[IIREE SRR T AR TR
T R AR Rk
I
Serum iron and serum ferritin

5 )8

5 weeks levels, the ratio of liver weight
to body mass, pathological
changes and iron deposition in

the liver and bone marrow

RG-S NN &y
LU B R R T ,\,HT%M’mﬁT
Gk SR SN
Serum iron and ferritin levels,
histopathology and iron

10 J&

10 weeks o .
deposition in the liver and

and the
expression of iron metabolism

femur tissues,

regulatory proteins in the liver

TR, MRk BRI B
BRI AT R R 132
(LSERTARIRYI3NEN N T NE
AN 7ERAVIZAY S7REE 7N
U3 BT
Body mass of mice, the
4

4 weeks

contents of serum iron,
ferritin, transferrin and soluble
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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2R3
IR ey 22N . i I R
o INELE A R N e e S HE iR
ES . . ) 9 Evaluation
) Mouse Modelling Dosing iNgS o
Classify . . Total . indicators of
species method regimen Duration .
dose iron overload
96 JEIETEST FeDx 51 %
id#;)5:176.5 Gy I " ; .
BB 65 65 Gy W . AL, AT
ot R First: intraperitoneal 0.2 mL, & 2 ¥k, 4t “H ‘F»{l—;w o
gy L] injection of FeDx to 8 Ik A Blood cull ﬁ. oL t
Iron 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 ron cepostion staius o
. the liver, spleen, heart and
at a dose of 6.5 Gy and 8 times bone marow
then carry out ’
transplantation
L10.2 mg/g, B H 1
WESLTS 5 d R
[E]B% 2 d RS S d,
B2 4 4 5L
0.05 mg/g, /- H 1K,
BELLTESS S d SRR
2 d FREESTS d, %Sk
8 A
Inject at a dose of 0.2
e a day. N . St vr
A DBEA SR (e BRI
£ Y
take a 2 d interval 12 J& . it -
d then intect f 6 g/kg 2 " Changes in the organizational
an th er51 zl]ec ort WS Structure of the heart and the
5 AT 5/6 B AN an:)hi erc cle,f;fTa situation of its iron deposition
175/6 | s cye
=50 }%'{:’}‘ﬁ,\%xﬁpﬂ 3‘}5 : J@F consecutive weeks
i vl EQT FeDx 51 A8kt £ 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 647! Fhffni }ntraf(;rlt[)oneal interval and then
mjection ol Felx to inject for another 5 d,
induce iron overload repeat this cycle for
8 consecutive weeks
L1 200 mg/kg,5 K/
JE gk 4 J& A LA
50 mg/kg,3 I/,
L 8 J& L \
e DU B Lo LR
) T
200 mg/kg, 5 times a 12 J& .
’ 5.2 g/kg . Myocardial injury and the
const::tli( 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
56 JE ST A 5 |
AR RS EGE T AR
BIFEk TR AT ST R 500 mg/kg, 3 JF [IRGERIVI RIS S SN S
FUE= A First: intraperitoneal 1R, 38k : R B P A R TR
Knee C57BL/6  injection of iron dextrin to 500 mg/kg, once a 4 ¢/kg 3 L Iron levels in serum and liver,
osteoarthritis induce iron overload ; week, for a total of WeeXS  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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2R3
VTR N 2R 2N g SuE- N EiEiE A
N SN et IR AR S HoF it
2k . . biliees " Evaluation
) Mouse Modelling Dosing G -
Classify . . Total . indicators of
species method regimen Duration .
dose iron overload
A RIRKET N —
AL B 2 kb T
\ AR Bl BRI R A
FEHEHENT J& JUAFEST FeDx 51 % ’ rT
Wi I Brid 4 100 mg/kg 4534 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

PEPE S 16 JE 5K DL R BRI (1. 25%
2.5 pg/d;5%, 10 pwg/d) FC I RHE S /N, & B
R FC AT S 35 8 s BRI R A i FRAIR
TR MR E, EE SR, 'R X
C57BL/6N /N R Ui 2 16 A B 1.25%.
2.5% 5% —Fh K E FC W (0.1 mL/10 g, & H
—W) G, RIEFE FC RS kit iz B r%k
NTFRE BE R B, BRI RV FC REA R
W/ N 2, MR A VR BE FC IR
RE TN, A UK 40RE BE 5 50 i 2 TEAHOG
TER R AT BRAT A I | SR B4k 5 FC 7R
TR A W SOHIL I e AR N 5345 5 6 A7 5 T
AR 5225 PR IEBOE R N, 48 IR AE
RS R ER 7, FEAEE Lk, FC
DRI 7 114 i P AR AL R 26 3 AN ] o B
TRHE S 4 24, 0 AN A 18 BRI, BRAE 2
e fel A5 ML B 6 (M LUK B i R B T
WA T AR, Beah, 2 T b W ik
()RR B 5 IR R I [E) /0 BRI R RS 22 A
Ko St /INEA G, AN U 25 5 i
LU, IR R 9 AW 224 /Nt 75K
55, S BRI IE WO Sk 2K, e T I b
SR AEAR R B SR OSCR AR A BE AR k
T T 1002 2/ BB TR B O 5 I DR Bk it
AR F R A BE B R, X R
BT RE R EE DR R mOUL IR S AR A 2
K ATRE B A L7, Be A RIS 5 s
MIARFE . BRI, F1 IR K i 0] A8 WS RS RG34
SN 2N T B R R R A, —RAE 8 ~ 16 JHl,

3 BRMHRIEHBMETTIE

3.1 FFiEEEMKITH/NRRER

TEARZR RIS BORH S o AU AL 1) 90 38, o
FEN DL N BLAT 119 4k 2o R DG 95 1% v i 8
MRS A A R MR O R A/ B 2R
WA IR — el T DR e B 2 2 B-BR A 1A
IR L | A s = R o T R BB U o IR 2
o £ P R SEURE DR R TSR I, 3 TR Y
R ek 2, RFE B 1 I N B
= B Ui Re S H Bk R B R RE ) T R BRAE A
W53 AR SZBE, SR gkt 2, RAJA 451
15 1994 XS AL PRI G oMl R T3 3T 1M/ B 26
G B-Hb I BT I /)N BUFN 4 A AR B AR 1 i
( hypotransferrinemic, hpx) /N AT TR A9
BT, b hpx /N BRUER I B R 0 i 1 Bk
WS R 2, KB hpx /N BRAE Dy —F B R R
T BT BLAT e 3
3.2 BInHREEXERAMS

i 3t PR T AR R X /)N B B AT kA3
FASCEL A RS R AB 1 , 7T 7 A Z2 R i Bk
ARAY MORME F RS HH AR5 4 72
5o HH 2 DI 28 32 B FURRAE i — i e
CONRBREIBAL IR , PR [ (32 5 10 i R 2R 728 1 432y
PR, 1B HH S W, BB T 6 %
Pt K B Hfe JERISAE 51, Hfe K2 KA MFH
UL ZE4E . 282Y Al H63D™ , T % HH fy 1
Syt iR g Hp 3£ ( Ta ) 5% 19 S 4L ok
EB) Hamp FEPI(1Tb ) RAZS R, HEER 2
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-2 FEDR (TIR2) 275 N4k %38 8 K (FPN)
AP S E M A HH ATV AL HHY ) Mgk s {7
ST, 0TS B A R S a3 N RO A
1998 4, ZHOU %' fifi Fi] 129/Sv] /I FUAH £ 1
Hfe SEDRSR /N BRAK T AR (Hfe™ /N 3R
W& AR HH A A= A0 5 FIAl B0 2 | R i 48
By 3 DR A& i Bk o R sh R AL B TS
WANG %5 (s th &8, 5 Hfe” /NRAH LE,
Hjp™” /NR R B T s K i it 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 B, AT S B R Gtk gkt 2k, L A 2 )
T IV B HH, BEJ5, Trfr B0/ HEPC W
B85 (Hampl ™) /NS gl )z T T i da
AN ZEUTE RE IBFTE

VAR | B 22 () 356 R 9t 5 ) AR AR S ek
TR B 5T . PAUK %817 78 2k i 480 I i 5
W wF s, RS KAEEA 6 @bk
(Bmp6~™) /INE A5 B A T80 /)N R4 i 375 0 R iR 4 21
PEATAEAC TN 12538, 2503, Bmp6™ ™ /N ER,
3 A BTSN s AR i R B BB R 10 i
A FE AN WA AR Hh s B4 T P R TR, I BB
RS PE RN, 2021 4F, CORRADINI %™ fiy i
e R U AR 1R R 5 AR ER LK R TT
FEURI G 7™ B ) JF S A O
3.3 ZHERI PR TR IR K BE

BEAI 30 A 35 PRB M S ) ket 280 /0N BRUASE 7Y
AN RT3, A B Tk — R Bk
R 2R HLRAS Z [R5 Ek . VINCHI 4517
TERRIS 35 sh kol RERE AL B B9 v B PPN R
AN ApoE SRR/ N AL 3E W T AL Rk
T ER /N BB L (ApoE ™ FPN™ ) | %% A W]
DL AR AR 1 45 B i3 Ak B 3 T, i — 2P il
AL I T A% R A AR T AR, S N B 3 ks
FERE AL, SCHWARTZ 2 k9% HEPC %} HIF-
2o PE R AR IS AR S 37 (Alb) Byl
TREAMEEIHE R Cre™? G E /N
5 HEPC 1-Afloxed ( Hamp-floxed ) /N [
(A" Hamp™" ) 2428 , ¥ 3 T —Fioph 1155 Pk
FEAY JFAE 12 JR A LS 31 i 2 A R A R4 e 4
F RN 2R 45 ¥ (W3R, 2024 4F | DUARTE %517
B Nef2 /N RS Hfe” ™88 Hampl ™~ /NRARAC,

XU DR g 53 /0 Bl 1 B0 DG 2880 0 440 JHE 2 ol R i
Az S BRI B 45 DR A P B I R A DR AR
IS 2 AN R B R X R A Bk T BB
755 Nrf2 SBE/NRICRE I, Gl SE T, A
B 4B s B B A R B AR g A €, 9
ARKHIATT A MR BEL IR

SN YT B AR R TTIE AN, B R
Pk B R A R At S/ B R 5 R 4B
MiAT i 22— R0 I R A 5 7E 1] 1 1 155
R Z Rk 2 USRS BE S AF AR R
FERAEGAG R A5 5| L 1Y i & PR i 2, 7R 52 56
WFFER R SR, FE R L R T4 €
WL AT I, SRR %, SR PR 2R A, S5

4 N

Bk BRI PR R L , Sk it — 20 B iff L
S bILa B X 2 B AL SR R, R /D 9 3 i B
YIRS IR 9, A SCERIR T H Rkt 2%
N R TR AL S TR A S R R S 7 i (1)
P S MG A 500 184 0 WL AAR 2K 17 ey ) Sl A TP
R SR ARR S SN SN G, b
YREG 2 BERE FeDx &5, 4h iR A2 LUME 9 0 35
[ N 25 245 8 B i B Bk 5 FC AR R & IR s 5] 5|
AR T (2) 3 6 8k A 8 5 2k N (HFE,
HJV, HAMP, TFR2, FPN %) yE471& i, % 3R
HEPC/FPN %1 R4, S8 AR AL, F i iy
H#H R YT SR

ST A AR TR B A1 T R R 1) 48 AT
IR RT 52 SE 00 H iy B A 28 =, 8 s 1
SFF AR R 700 H A ko N BURE R rh
I 2 s A ik, B S A T R e
g, 35 T8 g B — B ad 2N &2 & i 2t
R B AN 7 AR BOK &, 25 &
—E M TR RN, s S RE TR S N AR T
S [R] % 57 22 A ) R R, T4k B B 3 19 7
T, TR TRAE A 50 A 1 AR T A, S i
P24 BRI, (5 O IR AR, 1A
Wi IR 2 i 22X = 8k M ekt 2
/N BRBREARY | 32 B SR AR B0 AR 50 R P A 08 e
SIS 3, (A AR F4p 5 iy 3L F BT, 52
PR 4, SRR 2R A R AR &, b
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