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Abstract Tumor associated macrophages, as the main component of the tumor microenvironment, are
closely related to the malignant progression of tumors. They have functions such as regulating metabolism, engulf-
ing pathogens and dead cells, mediating inflammatory responses, and promoting tissue repair. Ferroptosis is a novel
form of grammed cell death that is dependent on iron and plays an important role in tumors. Due to the similarity
between the function of macrophages and the behavior of ferroptosis, there must be an interaction between the oc-
currence of ferroptosis and the state of macrophages. So far, the relationship between ferroptosis and macrophages
has been applied to study the treatment of various diseases, especially cancer, which can provide new targets for
people to better understand the pathological process and treatment of tumors. This article mainly introduces the
mutual influence relationship between different polarization of macrophages and tumor ferroptosis, and reviews the
important applications of changing macrophage polarization status to treat tumor ferroptosis.

Keywords  macrophages; tumor; tumor microenvironment; ferroptosis; iron metabolism

IR F39: 2024-09-14 B2 H I 2024-12-16

HR AR RIGAE S 22JR1IRAL124). 22 T RH T RICHEHE S 2023-2-12) H A EE 2 K RHEBE 70 5 008 5 & (5 2022KCYB-2)FIH R &
o B 2T FE LT OB TR GHHE 5 - 2y2x-2023-06) 55 B RS

LR

*EEVEH . Tel: 18709312856, E-mail: chen72123@163.com

Received: September 14, 2024 Accepted: December 16, 2024

This work was supported by the Science and Technology Fund of Gansu Province (Grant No.22JR11RA124), the Lanzhou Science and Technology Plan (Grant
No0.2023-2-12), the Scientific Research and Innovation Fund of Gansu University of Chinese Medicine (Grant No.2022KCYB-2), and the Open Project Plan of
Gansu Chinese Medicine Research Center (Grant No.zyzx-2023-06)

*These authors contributed equally to this work

*Corresponding author. Tel: +86-18709312856, E-mail: chen72123@163.com


https://cstr.cn/32200.14.cjcb.2025.02.0014

284

ELVR A N S RGBSR 5, AR IR K
R R RE PO R A R AR AR G
SR . FEMR A e, BRAET AT IR — Al 3K
TRAPHLA, (5 1588 200 PO o P2 A AN . M
JE T DAHE S 5 Ak AU A DG 35 PR 33 SR i e
M BRAE T RE , Mk AE T AR RT LU (g
Vg 240 6L R P A i W 4 S 3 ) B A A3 A
Mo fERR R AR T, AATTE AT 7T 4 i A
BRACT-AE PR A AE L, W DLAR N T AR 1) R A
AR AL, T AT HR ST SRS 1R A B %

1 EEZAERThEesFE
1.1 EREAEANERL ST

Ik 2 B A A B 2 1) G B 4L BT 0, DR I
B ABRAC IR, 508 0] A1 T 1) ) T
NI R PER NI RE . 7E I 2 W (lipopolysaccharide,
LPS) A4t 2 -y(interferon-y, IFN-y)Z KT /17 T,
5 AT i 1) ML RN A 0, M 2R 4T i 53344 TRN-y
JiJeg R FE A F--a(tumor necrosis factor-o, TNF-a). 75
S —4H LA A B (inducible nitric oxide synthase,
INOS) & {12 8 i Kl 7 2 . M1 AY 5 g4 g mT DL4& T+
PERE AR K kR A s Rk, S Is iR kR
15 A BEH KK R PR G 2(cycloo xygenase
2, COX2)IRE mik, P A 1 (cycloo xygenase 1,
COX IR EALHKIE ; INOS2IEMER BT Th, 52 i
1(arginase 1, Argl)iF k5 B M2 5 W 4H filg 3= %
HHIL-4. IL-13. W4 i 5 7% fll 3K - (macrophage
colony-stimulating factor, M-CSF)Z5E #4135, 73 IL-4.
IL-10. TL-13%5F020E K 1 . M2 R E 4 i il
IHIL-10+ IL-1Z24RF5H077), T LLsRIAs H 5 i 32 44
(CD206). FKILHEFE> T v Argl. FEHERE3FET T,
RERE TV 1 2 Bl 28 40 25 076 JORE I 391 b R i 2
Wi R 2H 2R 45 1 2 RN B 0 ke 1 L AR A
1.2 FPEEFE % ERZ4AAE (tumor associated macro-
phages, TAMs){€i#t A2 20 B 5% 75 Fn 18 5E

TAMs & #% I8 i34 5% (tumor microenviron-
ment, TME)FH S <G40 () E MR, &5 5% R
Suity BRI Dy REAA B L X 0. TAMsH M2
A B R M AE TME H A] 5 HAth 2 158 28 B PR 1 3R
A K KT (epidermal growth factor, EGF). fa# iR
PEAE K755 L RIVE R, a4 WA dik ot 4 ) 25 1 i
(matrix metalloproteinases, MMPs). #2 %R & [

AL B, BEIR P R 20 R 1 5 SIS, i %
T 2 JER 2 P 5 A A/ o pl 7y, 5 B b e 2 i A
A EE A NI AL, (bR A A T, AT
SR . BRE RIS 21K 2(tyrosine-pro tein kinase
receptor 2, Tie2) 5 TAMsHAH R I RF R HEAH 45 & %
FEAEH], 52 M AR B R R BB AR, AT
BRI BRI RS . & AN Tie2 A 208 T,
REMS 5 25 PR IR 41 BB N TAMs I & &, 35 H 3L
b A7 1) 200 I PR 6 GELAT B A5, AT 0 ) S 989 ) A=
K; TAM{iE 3 [ 8 40 i 3 5 A K, TAMs i 1 fi 83 4
MR AERAR S, HAE B R 2 M AR B 7
ZAK, WFFEGF. M/MRATAAKE T Bk
[A]¥--B1(transforming growth factor beta 1, TGF-B1).
AR A R 7, BA K b R AR PR 5244 (epidermal
growth factor receptor, EGFR) ¥ HC AR FIAR 14 5l £ 4
KR 755, BhAh, TAMsIR B B 24015 5 5%
IR, S R AR ) At 4 By, T
ML ML AR AR B AE AT I A 4 S e ) A A
Ayl X AP S B PR R AL 4%, 1L
% VEE B 40 AR IR 2 ANE T . TAMs
2 AT A, BLR R S S 5
o4 REAnh R MR A AR KB RN
A iR, (RdbiE B A KR A, ek
e BE TG . TAMAENS P A4 2 FliEa LK 1 (CCL2.
IL-6. IL-10): CCL2i# i ##i% PI3K/Akt/mTORAE 5
K, (RBETMEFR N 23U 57 SO R, AT AR a2 Jie g
HAFE ; TL-6i0IT AT IL-6/STAT3I& 2 52 m fFiRT it &2
IL-10/U B 6538 ik JAK 1/STAT1/NF-kB/Notch & 124
RACHEBNI A /)0 L s (10 2B AR g — A2 R e
1.3 TAMSs{Z & Fad BhiE

TAMs 4708 214 v 40 il M 12 7E TME Hh
W B A AW AR AR A )
41 A 5 140 M0 B2 4 F (antibody-dependent cellular
cytotoxicity, ADCC)5 &2 K FEPUMIEAEH M2, I
LB M1 TAMs B8 7= A i A S — A A, fi itk
B MR 4, 2UF DNASZH, 51 R 4054 IR
{ELH L E T2 0 [FE, FEn] K E WA W IFN-y. 1L-12
SR RN T, 53 IR E0E TMEH (1) B SR R G 4
g (natural killer cell, NK) LA & 41 o 75 P4 Tibk B2 401 iy
(cytotoxic T lymphocyte, CTL), M i [8]4#% FHAS & IE &
JEHEFE Y, eAh, M1 TAMSsfE TR 51 75 W5 i 8 21
0 DAk A 56 R A S e S S, i A B I 5 i
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N E G BEIRON 5 34 R A S5 U ST 14k ) Fe Bt
gify, I HUR UL 4 A T B ADCCR A1)
IR 4

2 BRFET RIS 5B
2.1 SRFETHLR

BRAET =2 M o S A P i 3 I RN 1 4 (re-
active oxygen species, ROS)R R 72 AL 45 3, Rk
JRAH RS SIS, 28k HEA G IR A 1 1A
o BRI AR EIE T A R A, BRIE TR
oA EH o RN EE 5 it i %46 (polyunsaturated
fatty acid-phospholipid-hydroperoxide, PUFA-PL-
OOH) it AR, = S5 T H & Bl 22 A1 i A
fEo
2.2 BRFETIRIEHG

B 2 I 2 20 i PN T o o S A AR A T IR B
B RH . AW R, BRACEIAH G B A AT L
PTTERRBET, anEgE . [E % AEH 1(nitrogen fixa-
tion system 1, NFST). k&N o456 5 H 2(iron-
responsive element-binding protein 2, IREB2). 1%
ZARILBIE R F 4(nuclear receptor co-activator 4,
NCOA4) ¥R TR 11 (solute carrier fam-
ily 7 member 11, SLC7AI1). 2+ H S S AL Y
4(glutathione peroxidase 4, GPX4)/&Z 50T 1%
BREEUO, PRI/ E R IS R (R G X o) g T
FRARIET PR —ME T, —H ARG X WG
PRI TS, ST e 2 BR R WS 8 22 ek 55, A e
Jik (glutathione, GSH)H & K -k /b, FEUIE FIROS
IKAFIEIN, A FEERAET: P2, BRAE T R SR
H Z AR R (polyunsaturated fatty acid, PUFA,
BaAEAEEE T, G EEA N mRAE
JUR 2 o s A A FR U 5 1 22 AN TR DT R 5, I
A P77 TR 368 3 T AR R N 4 L 1% B Tl i >k i 3R 52 Wi 41
MUk ZET: B, FEA MU, ROSIEIE W E AL & 2 A
RLRTI I 77 TR A S P 7 A2 i N 0] 240 L B R 28 e A J 25
A, FECEYE D REREGR AMR S RS, 91K
UL RE T, AR IR, LR o A2 e 52 R
55 ) 7, 3 T R M 4 B R AR B Th R

3 ERMEAERERE T FRIET(ER
5005 41 L T LS 3o SR 8 7 S B T, DBk
T I R A R S B D PR 24 i

SO BRAE T BRI 41 B & A KRAS-G12D[f5
KRASHE A (K Bl AR 93 2 988 32 DAL [R50 ) (4 45 12461
B R A H R (glycine, G)3 R AR R (aspartic
acid, D)JAE . KRASHER & —Fh J5f 2L K], X Fh e
AT A(KRAS-G12D)FE £ B 1 & A2 K f i 7 v
AR F 11 B R A I S, BB M2 A B
SHMIRR AL, TR R R A O g Hi i R
i, BT S L HEAR MO Bk B T B S BN A7, AT A2
HBIETI R A . A S M1 E R 40 i AN AT
DAy iih— Be 5 R R FE T R AR T HoAth 4 i, =
BUEATRABRBET:, 1] DU AR F IS B kAT
TR RERI AN . XA EREY, BRI AE 1
HBERTERRAEN, WIM4ERE 7T HZRZ B fas™.
(A, M2 g AR i AT DL 3 WA IL-10. TGF-BA4H
JRLERL -, 0 TR 40 A )L TS Sl R, tni
5 GPXASEHU A A BTG, 06 A5 BT S Ak S R,
T R IR T

3.1 EREHERCITER RSBS00

FE iR R A 1 LR B, MBS TAMIE i i 2 2
524 1(transferrin receptor 1, TfR1)(RI CD71)f# &k
JCR NG, T8k ER A (ferritin, FT) 0] LARZDEL 1
ot RIONBRAEAAE A, FRIL-61 IL-1. TNF-a
AR R AN A P TR EMI S TAMIPITE B, 9001 2K 1)
Jif 98 e A % (tumor immune microenvironment,
TIME)H BT, RAIEDUMIREAEH B B8 1 (Fe*)1E
MEAPEF 5 FTE &, SR 5 B8 126 3 S AR 1 & A
AHMIAIZHZ . Bk H M, Skl TIR1A/E B
PRI, FEAH M AP, Bk I S I I A7) R S o i
b B )5 3(six-transmembr ane epithelial antigen of
prostate 3, STEAP3)I& Ji 5 2k TE 20 (Fe™), Bl Jim i@
T &8 12 5 1 1(divalent metal transporter 1,
DMTDHEAZE . FEIX LR, TIR 1S4 8
[T B e T, DA 4K 22 5 8k 1) e A Ui (1
D)o X—HLHITH R T B 1440 M 518 G 80 SR B R
.

R, 4% TIME S TAMAIZRAR M, il (e it
TAM 1) M2 B I 40 ) N TIME Hp RSO i A7 2%
PELRS R IR T8 %), TAMN IR BR AR B8 31— 8 A B W] 2
3 ROS 7 A= L K 3 3% p300/CBP £ Ik i 7 B i
KepS3H) CEALAERT, TR AR e R MY,
RAFGURAEF . A, M27Y WG4 pri i 5 4
1R K BBk R 258 5 85 (T (ferroportin, FPN) R
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Fig.1 The effect of macrophage polarization on iron metabolism

AP IFT RIEBRRE BUEPE, A5 CDI1ELCD163 /5
FiIEP, Hor CD1631E Jy—MAE (£ T 41 f R 1 1)
w"EST, ERAIRERZEM ), Geig 456 R € M)
7, 72 M2A TAMI — MR E bR & . M2 TAMAE I
SR B oy v R A O, T S (R R AR KRN
P B I<. CD163 0] LS BlixX L W 40 A ey sk 75
WE ML 8 1, ISR R gkt R . oo s 24
e KA R T EE LR, Nk CD163i@ 5k
X Ah 7 A S R R A0 B AR K . M2 TAMIE
M REEEZ AN, IR A M KRR, i
LR NALJG AT HMOX-1F4fR , PeAHgt R . — Sk
T R0 2K 85 1 25290, i) 2k 45 & 25 1 f FPN mRNA
TR R BG4, ATTE— 2P B FPNIER
ik, fEskfR A K. Rk, TIMEH (M2 TAM A] i
BEER IR 40 B A RS A0S, ] IR A3 G 8 A )
SHERANEThEE, B I A R, (230 R 40 i 3
B AREAER U, K, R E V4N ik iR
B 2 M B8 &, 42 TME ] TAMs Al g
T — PR AR I MR VR T SR

4, ZANGANEHZE PARHIF Fi 3R BH , iz 2] i
Jo R R R A K ks T DA TAMSERE , SR 5 (2 2k Ho 4
RS Yk D B R A K M TR A AR . S
24 i B # R (Food and Drug Administration, FDA)
FEAE VR AN 787 —— ARG ORL R BE FR B (feru-
moxytol), TV IE I AT LUd i (e 3k fiRg 20 24 o TAMstR
7 MY W 2 R 4T /0 B RE T is R R R, I
B I AR AR a6 A 2. [RIE, T AR AR A A 53
FIERAR T irM I AL FIM2 2 S WG R A At — B ¢
3.2 ELRZBE7EE S BIERIE TR LS

5 W0k 240 i 2 300 L 0 R W 2k B T 4 G T

73, TR 5 BRFE T AR O () SORE SN, 36T e
TRERE . Ak, B AH I 3 WA TNF-02 5 1 5 ik
LT YEAN AR X BRAE T 2y B o AEMLA b, TNF-o
JH I e 3% A T -xB(nuclear factor-kB, NF-xB)i%5 5
SLCTATT BB 45 2 IR —F JD 2 I 42 Tl ) A 30 2
(glutamate-cysteine ligase modifier subunit, GCLM)
A TR Y- I 8 % 2 (1) ) 719 7% (glutamate-
cysteine ligase catalytic, GCLC)I¥)_L 1A, My 5E4m
i GSHI AW & AR, FFAE AT 4E R T 25 3 IR
Joi i A R RS OR B, AT B S0 BR AL T AR
FUUE R P& 2) . W 40 A e % A6 1 b e 400 i )
RE 77, UEBH T Puiss e A= s 1k, T2k A0 T e 4 i
PRSP S B RS S 1G58 T BRI R B, B )
BRI 575 SR T OO — Bl AT 1 bR v
ST 0705 Jihb, FERRE I R R, R 4 R T (1)
TGF-B1 7] LLiE it SMADAE 5 il R4t Xc ¥ 3%, it
fEBERRAET
3.3 MI/M2EEREAAREZE FE $A5E T RN RIS
FERPRE G, M1 4 i AT DU 1 52
I8 %o S AR5 1 2 B AT TIME PN 1 i g AR ok
G 5 IR AR BRI R R T B I A FU R A
FEIX AN R b 22 A7 AE = FAS[F] (1)) 5T, B4 CD8*
41 257 TR EL 40 2 (cytotoxic T lymphocyte, CTL)«
F Tl L AT AR AR 51 R IR i A A 4 BT ML
SRy SNl ORI NYN =R 22 9 GO =R At 7/ Y =
T I SEAESE, WD 40 N S S, I
PR EROS, X o fe s i g s - tY, M2
Y W 2 A SR PR N A A A B R R )
TERT, Hogse - ififlds 5 MR A AR .. M24Y
I 200 B T R 2o 7 A A ) A0 i R - B A A O
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Fig.2 The regulatory mechanism of ferroptosis in macrophages in tumors

R RAM I R AR AU T A o AR IX LE A i
75 U T 0T e 2 5 B B AT T i FLR R )
AEo fHJZ— Lt M2 B 40 i AH O 1 2 i ] 1 7T g
A B TARBESRAE T BN, TGF-B1 AT LASENADPH
A A HF4(nicotinamide adenine dinucleotide phosphate
oxidase 4, NOX4), NOX4 1] LUK HL - ANADPH#: £
B0, MIMIF=42 ROSP! . —AMEAFE E 1]+ 2 F
F TARACRE/IMA, R 7 1 38 7 TAMs 72 A2 $2 25 H H
B T MR i AR T, MRS S A
JEE YT 18] () i[RI AE T 6T T SR B AR R 9T 45 R A
AAH 2K B A 10 BB T DA AR TR R B A
BLAN KR FER U T 175 3700 B A2 gk 141+, DT 1 5
TAMSs AR A JERE IOV, $5e 2635 50 RO B R
PEo B, HET &5 o R gt ok ia T
I R, I AERA AR T, BRAE T 2 MR R 4
J& (laryngeal squamous cell carcinoma, LSCC)HJ% 4|
FAET ) 32 2 20, M2 A B R 4H A 43 WA 1 A s A4 ]
LA LSCCAH A BRAE T U, o, LIUSE HiiE
(1) TAMs /™5 {1 L5 55~ (hepatic leukemia fac-
tor, HLF) "] {2 i = [P 7L B (triple negative breast
cancer, TNBC)H I8 4 o % Bk A0 T 1IN 25
3.4 SRRHF I EREAAIRK

E R4 DL S FT45 & 177 Ak, EARL
ANFIBY B, HoFel SR RiE ol . BT M2
E T i, M1 A8 25 5t B IR 2 KL 3R E (hepeidin
antimicrobial peptide, Hamp). k4 [ 5 5% (ferritin
heavy chain, FTH). %k H 8% (ferritin light chain,

FTL)Z A & 5 5, FPNAIEL A 75 8 [ 1/2(iron regula-
tory protein 1/2, IRP1/2)7K-F- NG, AR H 5 5 i
BRABAERE W Bl dae e 5 2 MILAUIRAL, C AT
FAESZ, ‘B A2 THIL-6. TNF-o5 IL-1B% M1 I
AR SV, PEARZ 235 S 9t i % 7% 1 2(tissue
transglutaminase 2, TGM2)%: M2 5 41 fg br E 4
K, BIHES) A M1 B R P A AL e AR 9, it Ak,
BRI BAMNBEE T 2T K77 AR, 38 ) R 1 ik
T f /' P MR B ) 7 A BT TN ) oS R A
e e, B O BUR ROSAE 1 p53 L AL [RI
XMIBERACA (RFEAE PO AN, BRid BT SR a8
FEMIENAL, B FRR, R BT,
THP- 1 HAZ 40 MATAE 1 B R 40 i 230 M2 B RRAIE
HMI12 B WG bs SR T R,
3.5 SRIETZHAAIE shE R ZRAEAY S EEHLE
BRILTS T 2 R vh B8 R L, FL2m B i) B
A B R A0 i AR . Bk A T 4 i T OE B A
M D e A R AR S AR, IR R A 405 A 5G4
F A5 ¥ (damage-associated molecular patterns,
DAMPs)J& T WL G5 5, Bef I EeE B
R, AT IS e e Db . BT R, FERRAE
ToRERE Y, BRAE T g AR HE B 7 2B et
¥ 2 J#% 2 4 B1(high-mobility group box 1, HMGBI)
X —DAMP, 1Ml HMGB1/ 3 E MR 58 AE R 25 AT
R FA LR AR Y FEALFRERAE T
TSI, ELWE4H LY Tollkf 32 44 2(Toll-like recep-
tor 2, TLR2)Z> F 5 5 8RB0 T2 40 Jf 2 11 1 e AL B I
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Gk -

1T fE ik -2-15-HpETE-sn-H il -3-# ARk 2 B2 % (1-
stearoyl-2-15-HpETE-sn-glycerol-3-phosphatidyletha-
nolamine) 113 E ALY EACTERS 1-FRARE -2-F Tohk —
Yo S i I8k 2L i (1-steoryl-2-15-hpete-san-glycero-
3-phosphatidylethanolamine, SAPE-OOH)j” 4= A H.{E
FH 30 $2 T I M 200 7 W % B0 T A L ) R
Hoh. (EAFEZERZE, PUHMGB1 H FIFT AR Bl 28R
57 fRAX I (arginine catabolism enzyme, AGRE)H#E
vy BE 8 2 Ak 5 IR 2T JHL ) 9 0E SRONE 3Kt 3l i AR 6
HMGB 123 i1 PABE ] ] 15 2y R0} 1 4 B 28 90 (1)
—FI TR B THMGB1Z Ak, BAET- 4t 2 4%
ERE 735 OE IR A R A AL SRE S S I A LR 4
Mo ZL4E, IS4 CCL2. CCL7%5:— R B RIE
FHOCHE DR B 3R I8 | X S L DR 0T B M 40 (1) B2 4R 5
WAL S T HEB)E P,

4 ERHSERETIATT

5 W6 41 A AT DA 3 sk B 9 i e B 35 A v
TR VA T AR, s S ) g ROk R DLE I 7E 44 oK
B E N RE 8 (4 T AR S S I 96 20 1R 3 T 32 0K BB 1)
Ao BT A AT DASR T iR 20 B R AT iU,
WHocte t, BOT BEME S T KEERBE-CoAf HilE
4(acyl-CoA synthetase long-chain family member 4,
ACSLA) L S LR AL T #1751 SLCTA 1141 GPX4
(IERIE, A RN T s A KB, AR LR, %
PR pet BHLIBT T VA B A b BEC DS THH i 431k
IFN-y, {23 ACSLARI A, AT 5 20 i P B4 g 1
RS T L B IR 5 AALE A, BRI S R 41 i 2k
FET Y, BRGNS AT R R B A R AT LR
OB IT IR, BA 29I R F TR YT 2 Pl A Al
FRGLRET filn: WEISECY 1 | m@Au-D/BAK
B, R E T B R WKV % [L-buthionine-(S, R)-
sulfoximine, BSOJHIF %% 2 (doxorubicin, DOX), ¥
KA BRFET A % S N, P a2 GSHH
FEFI ROSHR Bk FERIE T, ST L4 & ROSH
DA TAMs A M2 3R B BB i O MR TS . IX T
) R oK SO T LLE Jb 2R AE T R TAM s S AR AL AL il firh
RIERAEIRIT , ATt —FhA ) 1) P @ 4%
—BBRF 7N B3 i A MIL 88 B/RSL34N K il 1) (1) 4k
FE T DI W 4 A A A i 88 M2 Y AR A A e
MBS Bk HE 1 1 FH 38 i 1) 5 0 200 P 1
SEWE AT RE TG FH T BRI G KRR 2k AH SC B A

A2 11 Bl IR — JRURIE 78 L, CD24 5 T4 4 il
X SEAZ AR, B R T 1 UK T AT
Wit 1 —Fh ] LLER A CD24 (A5 H ¥E A1 VR T R 408
I NF2-YAPE 5% T 44 5 1 FSP 1A CD24 41 il 1
SR A L %) K B TR R A A AR, T Bl
MZET:, AT TNBCH R A=, 2 {8 FE L i
(RIS 2R 192, S BT E FEAE B ROS ] I 2 fi o 5 B Ak ]
7 2 75 BB S5 MK IX (protoporphyrin 1X, PPIX)fE
NBUR 2, I B A AR 3 B ) A4 24
Wik 22 28 R KT 28 (rheumatoid arthritis, RA)HS
A1, EREGH L% A ] % PEG-PPS-Fe;04,-PPIX@M
WL R, FIHISDTHC S BRAL T I [A VG S T RA,

5 NESRE

A LR B R H AT IR 1) R AR R R R AR ZE T N
BRI 2 [ R R 2«0 HAEF, B EAI7E
ZERH M EZ IS SR, Hpomii 7 B g
I 2 FRALH R RN AR N B R T4l e, AT e gk L
TG BRI AE FLRE 0. BRBE TR LR 41 i 2 18] 7 A0 L
S 1 T I A0 B Y Sh RE SRR P A AR AL, X s g
SepE A eI E . B AT, EVEgI S5ERIE T
(1 1) R A FH R YR 97 22 Pl il A% G4 os (108 R
i, SR, R IS T R R (H AT
G AT B < TR) B 7 R 2% ) A AR AR 5098 R e 1)
WAL A TG, [ERE— P, Rz
AR BRI 78 AR 2% B 1 B TR 3 RO W B AR T 4T
FIEENLE], B ESHEERIE S NEES S,
LEAN, R ERAE TR W 40 2 1) AH EAE A R T %%
T U MR ) s 0 BARBLHI T & AT
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