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(=] BHW BT o 20 5 0 N 5 R i (endoplasmic reticulum stress, ERS) TE IR (Kawasaki
disease, KD) I N B0 R OV B L . Fsk s 4 IR IEME CSTBL/6 /N BUBENL /> xR4T . KD ZH . KD+4f
AR MURACSHBREE  (tetrathiomolybdate, TTM) £ K KD+ PN Ji ¥ 17 35 30 /il 571 AMG PERK 44 (AMG) 40 (4£E#H
n=20), i O SR E PR EE KD /N AL o ABFER Ik N B2 4818 (human umbilical vein endothelial cell,
HUVEC) 43 A X Bal (R L= MY T %) . KDZH (KD & JLi i T 1) . KD+TTM 21 (KD & JL I i B A
20 pwmol/L TTM ) o R JHZT 22 R 2 ARG /1N B o IE 2 2V DT RS 5, 308 ol 0 /0 SRURE =2 B ok A% A e L
TRAKG LT G /N B A B R AR , BT . S DGR ERS SOm 500 ; SR CCK8 ., i |
I AL SR RN AR BT SE B PEAR HUVEC 4TS 77 . AT RITHREELAE, Western blot A ERS A5 i 25 A Rk /KF
R S5KDAIIE:, KD+TTM 4R KD+AMG 21 A REARERUORRek L, Seb RS0 Ik P B 4 R o8 5 RO bl . 2 1240
MR s oR ARy e W Bk R AL, ERSAREE M (GRP78. CHOP) ZJCIRJERFAL (P
<0.05), 5 KD %, KD+TTM 441 )y . /NEBH | ﬁUT@AZfTﬂm, A T . ERS ARk
(GRP78, CHOP., ATF6#1p-PERK) FIKFEME (P<0.05). Z5it il 2308 i3 0% ERS i 500 & KD [ 4 P4 K 4
£, TTM AJ 38 3 i E A Qs Sl ERS 38 8% & 45 09 B2 AR VE A
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Role and mechanism of copper overload-mediated endoplasmic reticulum stress in
vascular endothelial injury in Kawasaki disease

WEN Shi-Fang, TANG Zhi-Yuan, SHEN Xian-Juan, CHEN Tao, ZHAO Jian-Mei. Department of Pediatrics, Affiliated
Hospital of Nantong University, Nantong, Jiangsu 226001, China (Zhao J-M, Email: 2687084388@qq.com)

Abstract: Objective To investigate the role and mechanism of copper overload-mediated endoplasmic reticulum
stress (ERS) in vascular endothelial injury in Kawasaki disease (KD). Methods Four-week-old male C57BL/6 mice
were randomly divided into four groups: control, KD, KD plus copper chelator tetrathiomolybdate (TTM), and KD plus
ERS inhibitor AMG PERK 44 (AMG) (n=20 per group). A KD mouse model was established using Candida albicans
extract. Human umbilical vein endothelial cells (HUVECs) were divided into control (intervention with healthy
children's serum), KD (intervention with KD patients' serum), and KD+TTM (intervention with KD patients' serum plus
20 pmol/L TTM). Copper deposition in mouse heart tissue was assessed using rubeanic acid staining. Vascular
pathological changes were observed using hematoxylin-eosin staining and measurement of abdominal aortic diameter
and area. ERS activation was detected by transmission electron microscopy and immunofluorescence. HUVEC viability,
apoptosis, and functional changes were evaluated using CCKS8, flow cytometry, cell scratch assay, and angiogenesis
experiments. ERS marker protein expression levels were measured by Western blot. Results Compared to the KD
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group, the KD+TTM and KD+AMG groups showed reduced copper deposition in the vascular wall, decreased swelling

of coronary endothelial cells and endoplasmic reticulum, reduced inflammatory cell infiltration, and less abdominal

aortic lesion expansion. The abdominal aortic diameter and area, and the fluorescence intensity of ERS marker proteins
(GRP78 and CHOP) were significantly lower (P<0.05). Compared to the KD group, the KD+TTM group exhibited
increased cell viability, tube number, and scratch healing rate, along with decreased apoptosis rate and expression of ERS

marker proteins (GRP78, CHOP, ATF6, and p-PERK) (P<0.05). Conclusions

Copper overload aggravates vascular

endothelial injury in KD by activating the ERS pathway. TTM can exert protective effects on the endothelium by

regulating copper metabolism and inhibiting the ERS pathway.
[Chinese Journal of Contemporary Pediatrics, 2025, 27(7): 842-849]
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JIII 9 (Kawasaki disease, KD) J&—Fh L4 5
PRI R AFFIE RN L2 A . ik TS
ZUTEYIL (G H>85%) . HENKKE 5 &L
il i R SE A B e PR A2 WY 32 SRR R M i PR
R G LI SRR 20 REWITIE LY 20%
AR SEAR B IR L, O L I B L B AR
PO Z—

AERFSE A, KD I 4 A% O AL 5
B U1 AE B BB DDA OGN, I BT I
(endoplasmic reticulum stress, ERS) 7F It o 72 H A&
FEOCHE AR, 2P B 32175 5 19 ERS A 8@
U O /= S DA AN Y- N A
(inositol-requiring enzyme 1, IRE1) . & [ ¥4 R ££
NG (protein kinase R-like endoplasmic
reticulum kinase, PERK) & 4 1% % % ¥ 6
(activating transcription factor 6, ATF6) {Z5 0 IR
BRR . #EARAST, IREle, PERKFIATEF6 543
F 148 A W A T & B 78 (glucose-regulated
protein 78, GRP78) %4545 4N BT M AR S B INET,
GRP78 % /EAS L, NG B ifiF CCAAT M5k 145
A HEMAFVEE M (CCAAT enhance-binding protein
homologous protein, CHOP) , FEUE LN 3 . RIAE
G LRI 2R L R T A B AR, R LR N
P oo L, #EE ERS 1R 5 P46 B Ak 2
HERE O IR T AT E SRS

T4 Jm e TR R D, SRR S mAE
R B IR A 32 0G0 1 AR BRASTT, A ES
T4 A& R R E O 4R s STy, (HAN
o 3t 2T PR S5 A I VT A T M R RS A
HIRWE R AL RS, BRI AR AL %
ARSI RIS P Al s A o o 2 S Y S A
PO AT PERK-CHOP 38 B 3458 ERS N, JE
AN -ERS- N BRI BHEDEER . T

AAURRACEATRER  (tetrathiomolybdate, TTM) 1]

E 3o A0 A L A IR AR B, R o A A
PiLC e RE >

SR, el A 285 2 A 2 A5 i ERS 45 M 4% 2
55 KD I A R 0 431 HIL I e R B, AT
L2 G5 ) W 4l i) 24 7 19 ERS {55 5% 4 KD 4 %
Wb VR FIRLE S T & AL T A AR A R 45 8
BGRYT RIS RS ARE
1 #REAEZE
1.1 SRR
NOB Bk N B2 40 B9 (human umbilical vein
endothelial cell, HUVEC) - F a3 7B} I B2 B 47
FHEE =T, HESIKE (CCTCC AY 2018005)
H o SR B SR RO SR . B R A
JaAE T (ERtR - REAEY A ), TIM, ZLER
(Sigma, EH), HEREERR NP, HE
FIREH AL, Annexin V-FITC/PUET A & (LI
M AE YRR R R, CCK8 ] (iR
R AR AR, Ryt A CHOP, B4R
B-actin, AMG PERK 44 ( |36l PG 9 5 254
FRAFD), BBt GRP78. bt A PERK ( i
BAYRHEARAT), RITAATF6 (i T
ABGARAT), FHR . FHRIOC P (ALt
R W A YR AR H), MCF 10A 15 57
(RDCEEFE AR A RA ), AN -2
(hematoxylin-eosin, HE) 37| (7] g FE i 4 Ak W b
ARABRAT]), ECMatrix 58 (Sigma, FEHE ),
1.2 ABIHREAMmER-ARENRINYH &

Z:2 30k [13] By 5 skl 4 B O BRE 40 i
BE B-H B LY (Candida albicans cell wall
secreted proteins, CAWS) , i HARIKH M TS5 LY
[REEFR AL, 37CHMTHFR 48 he BJGRH] C-
limiting } 7R AL 2 do A SRR BITE K L1 4°C
HRFWARDITE, Z&BUKBEFEEERE:, L5 000 r/min
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B0 S min Y LIEIFMA S IARUICK 4 B 4°C it
Wo FRREOWCAEDTTE, TR T8, JomA: e
KA o
1.3 HIEKD/NRIES

% JH Takahashi 25 "' (1) 77 1175 5 8 2R B AH €
KD Zh P B, ¥ 4 J5 % HEPE C57BL/6 /N B 80 H
(A= YFafHES . SCXK (F5) 2020-0009, i FHiF
AES . SYXK (F5) 2017-0046 ] BfiAILYS 5 A%t B
ZH. KDL, KD+TTM 41 A1 KD+ PN i % R 5440 i 5]
AMG PERK 44 (AMG) 41, BpXFRZH4), 4541/
ST LR 1~5 K b4 [a]— et R U s 1 53 8 mg
() CAWS, Xof HEZH /I BRI s 2 S 4 ) AR FH A B R
Ko CAWSHHTEZE 6 K, KD+TTM 4457 TTM
5 (5mg (kg+d), WEEKRS00 wL, 47 d).
KD+AMG 47 AMGH#EH (5 mg/kg, FRRHEH, W
HARFS500 wl) o T CAWS AR WK 515 145 2 Ji 45
HBEALIIE 6 F/NRARSE,  HC L 20 R etk 3 ik
A, 47 HE YL B2e iy, S0 NE B etk 3
Wk S 00 s [RIEE, R 3k, FIFH
Image J A0 £ 2 £ Sk AR TR . ABFSE 4R
R KA F B sh e B G b (HEifES .
$20220303-007) .
1.4 DOAEALAHE LSRR E

W14 KA BEALE 10 HN BUBGO IF 41 4,
4% Z W E 48 h, K, AT A, HE
e B W50 e e IR Bl Ik 2 PR 123 o 8 Image J 5%
P43 M e Mk AR 0

¥ 0.1% 212K LB 10% BETRENTE 1 : 2019
LB A5, KO R BARGW T, F37°CKH%E
P AbBE3 d; SRR 70% CRERE2 K, BRR
10 min; Jo/K OBHRPE2 UK, HIK3 h; ZEBKRTE
3. FHRZBELIE YL 3 min, Z2TC/K I 3 HLEK
WETESEHS min, —HZEEH S min, HPHERR
H R R BB BRI TR A BE AT 0T
1.5 BEWEH

HAY - ayiFEE R, 5% BSAEMA, —4t
(CHOP#%1 : 5000 %% . GRP784% 1 : 1 0007 F¢)
ACTHEE I/, Alexa Fluor 488 — i % IR b LI &
2h, DAPI% )G 9t i i gL
1.6 ESHBE

BORE O AEZHZT 2 mm x 2 mm K/, 57 BICA KR
TR P . MK . A BB,
JHLKb 89 FHLY) o, U R )R B 60~80 nm,
Y1 VAN S R S e (630 min,  FHMU IR T YL

WGt 5 min, 3 EHBDIESITHARE
1.7 WpEREH4E

HUVECTE 5 10% G4 355 . 1% BRS¢ 2k
FRFeF . F37°C . 5% CO, 500 FHMREFE. BEH
2023 4 10 J —2024 49 F W [8]9F )5 1 e B2 B
JURMEE HEAR K L 2 M KD 8L, 28 56°C K ik
30 min f5, 0.22 wm BERETUE A o 4R 53 X HE
A (fEFEME AT 240) . KDZH (KD IfiL 8 Ab
24h) . KD+TTM #{ (KD IfiL 7 B¢ 4 20 wmol/L. TTM
WbFE24 h),
1.8 CCK8#il

Wi %8R K3 HUVEC Bk 0 5 x 1004
Ui Mo/mL AR, R T 96 fLAk, LA
100 WL ZMEW , BT 0. 6. 12, 24, 48,
72 h JITA 10 pL CCK8 i, W E 2 ho {HFHEFHRIY
A 450 nm PERACK OB, TS ). A0
W1 (%) = (LWL -2 Aot /1 (O
HRZAO R 2 IO ) o SCge Al F A 3 IR
1.9 m4pEA

THIL AR S U AN, TN 2 1 x 104>
A0 Bf/mL. JH I () PBS ZZ vh i PR A0, 250
(1000 r/min, 5min) 5 W, R IEH 2~3 K.
% F Annexin V-FITC/PT X 3% ¥ K I 94 7= . HL
500 wL Binding Buffer 5524 fifl, 73%¢ 2 i U,
WK A 5 wL Annexin V-FITC 1 PI, 3% &
15 min, ALY (BD FACSCalibur) #17
R, SEE Sy A 3K
1.10 ZHREXIRXI

BOEUE RSN, PR A% 2 5 x 109>
Af/mL, BT 6FLAH . fF HUVEC 40l & 5
ik 80% i, FHANMEEI V] B TR IR ER A S %
2, W —FELOE. TiMiER IR 3R 24 h,
FEFE R EE TS, WIRAGHE (%) = [ (0h
RIRFERE 24 hRPETERE) /0 h RPRSEE ] x 100%.
SEHG AT A 3R
1.11 YRR E X

- LH A0 0 2 R T T ECMatrix J12 (1 96 FLAR
37°CHFH 6 ho 3B A2 W BT A IR ES FTE L
[ Image J & ST/ IVEEH o SRS B2 31K
1.12 Western blot &l

RIPA 4 (% 26 A B/BE R AN I 57)) B H
M N IEH LU A, BCALE =, IS E
148 SDS-PAGE LUK IS, 5% AR FLE A
43 15 CHOP (1: 5000) . ATF6 (1: 1000) .
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GRP78 (1:1000) . PERK/p-PERK (1 : 1000) .
B-actin (1:10000) —HL4°CHFF IR, HRP —ht
(1:10000) ZEHEBEE 1 ho ECL )5S Image J ¥
TR T, SR A 3K
113 FHitESHh

fdi 1] GraphPad Prism 8.0 %44 %) £ i #4748 i
ST e A G IR0 T TR LA + bR
W2 (x+£s5) Fom, ZUARECRHREZE ) 2

X2 KDYl
KD group

Control group

LAY O

Rubeanic acid staining

ARG AP tr, |

Hematoxylin-eosin staining

JE2ETAl

Morphological assessment

B SENFOHEAREE TR ME N EREEN

2.2 TTME AMG Xf KD /s fR I8 R B2 B 220
HE e 550 HoR, SXIR4IAH L, KDLk
Sk AR K, AT R R AR A,
YRS ; S5 KD A, KD+AMG 41 F1 KD+
TTM ZH 7R Bk PRz A A D, S M4t iR i)
W (P<0.05) . EGTHEME RN, 54
e, KD Eshliim s By ik, BEshkemm
AR (P<0.05); S5 KD, KD+TTM 41F1
KD+AMG 418 FE sk miz, 18 F 3K e
Fi/IMHAIKE IEH (P<0.05). WL, # 1.

M, AR LR FH Tukey K56, P<0.05 k25
SAGIEE L

2 #R

21 FBH/PROIEAELRRFEETRE R b
AP R R, SXRAMLIL, KD

2H 1058 RE AR ER DU 35 22 ;. KD+TTM 41 F1 KD+

AMG ALl A REARER TR KD 408/ . DL 1,

KD+TTM 41
KD+TTM group

KD+AMG 41
KD+AMG group

LAY Ot A,
TTM 4151 KD+AMG Z1/INERUL A RERR R IURRAL KD 409800 . At e AR DORBAL BH M SRR, Zr a1 E s o bt
Gb. HEYe(t, Otz WildE, x40) 45508, KD+TTM A KD+AMG 21 bRz bk P s A0 M Ak . 98 PE2m B I 45 KD 2H i
WO, @AM AANETAL s AR ORIk sk, RSB SEITA SR R, KD+TTM 41/ KD+
AMG 411 3= SRR AR5 KD 4108z . 157 Sk s i 3 3h ik

x40) Z5REIR, KD+

®1 BFHMREEIHRERMERLER

(x+s, n=6)

28531 M EFIKELAE (mm) B SHIKIEA (cm?)
pagiicEi:) 0.66 + 0.04 0.35+0.04
KD 1.24+0.10° 1.21+0.21°
KD+TTM 20 0.91 +0.08" 0.65+0.11*"
KD+AMG 21 0.96 + 0.06™ 0.72 + 0.09*

FIH 50.805 40.219

P{H <0.001 <0.001

@ [KD] NG ; [TTM] PUBAHRREY ; [AMG] PN ST i
I, arm SXTIRLA AR, P<0.05; bzs S5 KDZH AL, P<0.05,
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2.3 TTM X AMG 3f KD /MR ERS B9540 15.21+0.21) HEMERICHE I GRP78, CHOP %t
BTN, SXTEAML, KDANBMW  GREH R (P<0.05); 5 KDL, KD+TTM 41

SEMETFLIFI B kK S KDAMI, KD+ (43514 6.10£0.08, 10.65+0.11) Fl KD+AMG 2

TTM 2H F1 KD+AMG ZH PN J5T 90 b K 2, 2350 35 B (4351 8.96 +0.06. 10.72+0.09) GRP78. CHOP

RGN, SAIEA (9 h4.62+004, TOGREES (P<0.05), WK2,

6.35+0.04) #Itt, KDZ (4%~ 21.13+0.10,

Xt HE 2 KD 41 KD+TTM 41 KD+AMG 41
Control group KD group KD+TTM group KD+AMG group

PR B O ;
T
#2

RS

BT
Transmission &
electron

microscopy

Immunofluore-

scence

2 HBHEMNROIFHLAERS HIEER FEHHEE (x20000) R, SXFRREAHL, KDAHNTMSEHZER, W
J A s Sk B K 5 KD+TTM ZH A1 KD+AMG 2H P9 Jo 9 el G 48 KD 2R %, 2 R it TR A 3 3 Sk om PN I 3 e ST ARG T

(BOCHE SR fE BB, x40) 455 H7R, KD+TTM 411 KD+AMG 41 GRP78 . CHOP %) B4 KD ZH 7855 . DAPLATRIC 4B A%

WAEIOG, EaYEHRIC GRPTS, S EHRIC CHOP.

2.4 TTMX}KD MiEFFSHIHUVECHREEE H1HIS2M0 BT FEZH BTG, KD+TTM ZH 40 3 7 48 KD 20 FH 5
CCK8 45 7~ , KD ZHAS[R] s} 0] A5 40 e ik /o (P<0.05)., W2,

*2 AEREASHHUVECHFENLLE (¥£s5, n=3)

251 Oh 6h 12 h 24 h 48 h 72 h
Xf HERZH 0.465 + 0.006 0.599 + 0.024 0.996 + 0.040 1.594 + 0.043 1.726 + 0.083 1.835 + 0.084
KD 4 0.462 + 0.004 0.498 £ 0.016" 0.566 + 0.038" 1.021 + 0.065 1.193 £ 0.074* 1.229 + 0.063"
KD+TTM 4 0.459 £ 0.011 0.541 +0.022" 0.747 + 0.042" 1.177 £ 0.056" 1.384 + 0.062" 1.539 +0.057"
FE 1.350 51.430 259.259 255.590 121.715 172.392
PE 0.278 <0.001 <0.001 <0.001 <0.001 <0.001

@ (KD JER; [TTM] DUEREHIREL . ar/m SXTRELL LA, P<0.05; bR 5 KD HAEL, P<0.05,

25 TIMXKDMFFSFHWHUVECIMEER., T  F FF, AT R 5 (P<0.05); 5 KD 4AH
BAET BN [, KD+TTM4/NViE%, RIRAE RIS, 40

57

S5XFHRAMEL, KDA/NEE ., IEAAEFRE T8N (P<0.05), WK3, %£3,

A=
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A X R ZH KD4 KD+TTM 4
Control group KD group KD+TTM group

A S

Tube formation assay

AR SR

Cell scratch assay

B X HEZH KD41 KD+TTM £
Control group KD group KD+TTM group
Jor-uLmosws o1-UR(! 30%) Jar-uLos0m Q1-UR(2.28%) Jor-uLp1asm Q1-UR(1 78%)
106§ 10° E ) 10° E '
10°4 10° 10°4
< 1 < <
104 104 10
=% 3 =¥ =% 3
10° 10° 4 10° 4
10? Tan. 2| erirEasw 10° 01-LR(20.26%) 102 3 : O1-LR(7 59%)
10> 10° 10* 10° 10° 10 10> 10° 10* 10° 10° 107 10> 10° 10* 10° 10° 10
FITC-A FITC-A FITC-A

B3 HHEHUVECMEAREES . EBENFBATERALLE A MR OLFRMEE, x40) 4556
/R, KD+TTMAD/NEE HE KD 41 2 AR SCIa R R Oe B, x40), 24 hih, S5XTRE4UMH L, KD 4140t
oMU PR KD+TTM ALT A s A KD AR, B JsCAM AR AN T35, UR IR sk AR5ty UL AL
P05 s ISR PEARML, LL OGS AN, LRV IR T- 400 . KD+TTM ZH40ARYA T34 KD 1A%

®3 BEBRMATE, IBENRME-ES 2.6 TTM xf KD I i5 % S &9 HUVEC # ERS B
(x+s, n=3) A
gy UERTER S RREEE e g %t IR4IAR L, KD 41 GRP78. CHOP. ATFG6
i HR4 6. 1(?)1.5 0.63 (1%(3.06 33725 fllp-PERK R PRSI (P<0.05); SKDAL
KD 41 28489 0.24+0.06" 33z 15 AL . KD+TTM 2 GRP78. CHOP. ATF6 Al p-
KD+TTM4]  127£2.6"  037+0.06"  28.0%3.0" PERK 2 F1 3 ik 7K OF & 0 (P<0.05) o L 3%
P 13.482 33.385 132.509 4. K4,
Pl 0.006 0.001 <0.001
e [KD] N ; [TTM] PUsR4HEREE . a7n-SXTREZL AL,

P<0.05; b5 KD, P<0.05,
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x4 BEAMMERSHEZARIZKELE (x+s, n=3)
451 GRP78 CHOP ATF6 PERK p-PERK
payiits| 0.10 £ 0.03 0.056 £ 0.025 0.121 £ 0.010 0.497 +0.012 0.21 £ 0.06
KD 4 0.73 £ 0.26" 0.419 + 0.024* 0.692 + 0.224" 0.480 + 0.021 0.76 + 0.20"
KD+TTM 41 0.34 £0.30™" 0.223 +0.083"" 0.431 +0.033"" 0.500 + 0.008 0.24 +0.08™"
FIE 5.596 36.404 14.378 1.613 17.483
PH 0.043 <0.001 0.005 0.275 0.003

FE: [KD] ks [TT™M] PUGREARGEE; [GRP78] AIAMEIATTH# 1 78; [CHOP) CCAATHER T4 HEHFIREN ; [ATF6] #uhH
SN T 6; [PERK] S RAEN BN ; [p-PERK] BERR LAY 0 RAE Y BTR0M . a7n ST IRLLLEEL, P<0.05; bR KDL

&, P<0.05,
s
\ N O
«g‘e&\%“ Rt Q><§ ({@\%
P& O Oy
& & &
GRP78 ’ ‘ 78 kDa
(‘HOP’ — ‘ 30 kDa

Bractin | SE——| /. D

—— ——— ‘90kDa

ATF6

B-actin

— — — \421([)3

PERK| G — |125kDa

p—PERK’ T — ‘125 kDa

Bractin | e S— — ‘42 kDa

4  Western blot ;& il &AM ERSHXERE
% P ik
3 iTig
WA MR R IC R, HAMIIRER &
O TR RS s . B Pz & 5]
RO HUAEJE | D ALRE RN 2 | A AR 3 DL S A
SEEFRIR Y, MRS RO M . #h T
REASAR U PN R i I A A R Bl A A, st
WUAEJE I 0] BB/ O LA B 2T 4 Ak U Tiiad s
W o] B8 175 & SR A I L 40 RO T RN SR IE 4R R
N RO I DI RE AT . AT S
SCUR AL S, R B2 5 KD R Bl ik AR
1 R ML PR T B SE e .

k16 7 A Fa 25 e T 5 ERS 22 8] 19 32 HAE I HL
Wil o ASBESE & B, KD 4/ B0 IELL4Uf HUVEC
HHERS bRl B Rk B R4 3 L St
BELE R BH, KD ZH P K2 20 i PN ) 2 AR A 1
MY SRR 5 4 . 557 TTM - T ]
AR/ RO B VR DTRL, N/ RO R
ZUMHUVEC th ERS ARk R GA, 274 i 2 mf

AEJ2 KD & d i ERS 1y e i &2 N R . A HF5
WESE, o 4% nT 3% 5 1 40 i ERS, 38 & CHOP-
Caspase-12 IR OIS A TAFS >, 12 P R ER
AALAT 5 S ERS,  if GEE i #1E NLRP3 R AE/MA
TR 58 E Pk Ry P I S IR A L [ A R T
“H 3L B -ERS- P B R T -0 P R AT A e B
B, S P A KD IS AR R TR 9 4 T BL
HESE

ARSI 45 R R B, 4 TTM AL HLE Y
KD /N, HRUTRRERE & 35 0, etk sh ka4 fn
W2 EBIPKY TK I B 0 s ANMSEIR A R A EE, KD+
TTM 21 HUVEC ¢ KD ZH A58 . 88 KOs s e
ARk . 255, a3 s N 2 TR A
VAAEH . AT, TTMBR & FER R 25845 1
FAAN, Arfgi it R R a4 g A 1 R 2 A
BT A A A PRI B A LA A PR, AT
BEFEAON Y, XSS T TTM BRI P SO AL, N
FE R 1 A A ) KD A7 SR s P 4t T E B i
SEBARYE

R FAAFAE— S BR Y, JE S 454 man
Ju 2 s P B AR, TR AT AR A SC L R 7E
KD A [RYRFR B B sh AL A

Zi L, ARSI v B B 1 4E KD I N
A i SCEEE T, A 2 Tl A5 ERS i
KA N B 05, 0 TTM RE &k 3% 2 3% ERS brodi &
ISRk, HEEmENEIIRE, XL
KD AR HETRY T B AL T8 B NS S0 A 5

VEETTak B R T R R Rk,
RFEALHRS R, REE, HIL. FUER
WG LI FAR LT BAEBASIT,

F AR ER. AL FEREREF R,
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