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(WE] B8 @2 (acute lung injury, ALL) K RUBIHL il 4115 B 42,
i i 22 AR Ay T AR & 2. ik AWFRAAE MNIEENE 2 8% (lipopolysaccharide, LPS)
PREST R BN BA T, 4 20 FORERBENL ( FENLERT-% ) A Bl fa gl 5 % gl (R4 10
o ZEMATIRERITAY , A AT A4 vl i D4 2 A o ) P v 0 €3 - R ERBTE (ultra-high
performance liquid chromatography-tandem mass spectrometry, UPLC-MS/MS) # A, i it & % 4
43+ #F (principal component analysis, PCA ) Al 1E 38 fif &z /N —. 3 21 5] 23 M7 (orthogonal partial least
squares discriminant analysis, OPLS-DA ) J Bt 25 41 2 [H] i) 2= S A8 & JF 45 2] 48 1t AL EE {H ( variable
importance for the projection, VIP), %&T VIP K22 74%5%k (fold change, FC) 43tz =R,
454 MetaboAnalyst 5.0 7EZE I AT ik 5 AR LR 5 2L R 2 B R 4= 15 (kyoto encyclopedia of
genes and genomes, KEGG ) $4E FEHEITIE Bior 722 5RMHER . &R fFE/2E 1022
AMEFESFH, LAVIP > 1, FC > 2.0 8 FC < 0.5 H P < 0.05 fifik i 47 P22 H8 R4 F, SRn
i3 MetaboAnalyst 5.0 254 KEGG H¥a P4 12 NAHRBIIN 2 F I8 B 7 (P < 0.05), X4t
2SR RS R T H MBI, BRI o - WRIRANHER . &t SV K
BRI B2 o T 258 k, JUHOZBEIEEERRAR ( Phosphatidylcholines, PC ) I Ifil i
JEMEAAGH ( lysophosphatidylcholines, LPC), FZE M7 HIMBEIR AR, FIRABIFT Sk ilifh
153 1 2VEER 1 2551 (acute respiratory distress syndrome, ARDS ) AYSRFRALH]$24L TR~k P8

(kiR ) et  QUETFREBLAAE  JRETZL%: s RS0 ; BEIRIEANGN ; ¥ i B0
BEABRE ; HmBERR IRl 5 AEYbrak

E£WA : WLHREIELERAH WA (SICX24_0793 ) ; VLA BHE T+E2 & R F3iH
( BE2020670 )

DOI:10.3760/cma.j.cn114656-20241203-00835

The characteristics of plasma lipids in silicosis rat models were studied based on lipid metabolomics
Wang Chen'’, Zhang Yuhua"’, Xie Yongpeng'?, Chen Xiaobing’, Li Xiaomin'?

'Emergency Department, Lianyungang Clinical College of Nanjing Medical University, The First People's
Hospital of Lianyungang, Lianyungang 222006, China; ‘Emergency Department, The First People's
Hospital of Lianyungang, Lianyungang 222006, China

Corresponding author: Li Xiaomin, Email: lyglxm1@163.com

[ Abstract ] Objective To investigate differentially expressed lipid molecules and their associated
metabolic pathways in lung tissue using lipidomic analysis in a rat model of acute lung injury (ALI).
Methods An ALI rat model was established via intratracheal instillation of lipopolysaccharide (LPS).
Twenty rats were randomly allocated into an ALI group and a control group (n = 10 per group). The left
lung was subjected to histopathological evaluation, while the right lung underwent untargeted lipidomics
analysis. Ultra-high-performance liquid chromatography-tandem mass spectrometry (UPLC-MS/MS) was

employed for lipid profiling. Principal component analysis (PCA) and orthogonal partial least squares-
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discriminant analysis (OPLS-DA) were performed to assess intergroup differences and determine variable
importance in projection (VIP) scores. Differential lipids were screened based on VIP and fold change.
Lipid identification and metabolic pathway analysis were conducted using MetaboAnalyst 5.0 and the
Kyoto Encyclopedia of Genes and Genomes (KEGG) database. Results Among 1 022 detected lipid
molecules, 47 were differentially expressed (VIP > 1, FC > 2.0 or < 0.5, P< 0.05). Subsequent analysis
identified 12 structurally annotated lipids (P < 0.05), predominantly enriched in glycerophospholipid
metabolism, linoleic acid metabolism, and a-linolenic acid metabolism pathways. Notably,
phosphatidylcholines (PCs) and lysophosphatidylcholines (LPCs) exhibited significant alterations in the
ALI group. Conclusions The ALI model demonstrated substantial dysregulation of lipid metabolism,
particularly involving PCs and LPCs, with prominent perturbations in glycerophospholipid metabolism.

This provides a scienctific basis for indepth research on the pathogenesis mechanism of ALI/acute
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respiratory distress syndrome (ARDS) .
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LU (acute lung injury, ALT) 22 H
5Tt A BT Rl A/ R 2= 4 O it v e 4 i A T 4
3SR AR, B0k T8 i 8] S5 S itk i, it
PR VA AT PR ARG S0 I I I 30 o B RRAE, ™
R R 2 PR A 25 A E (acute respiratory
distress syndrome, ARDS) !, & 4 i1 4F % Xf
ARDS [ 3A: BN HURAR YT T B s il 2% ik
J&, (HHFEIERAE L 30%,

Rt B 2 2 HoR B A Re, ©F 9 R AR
JEACR S8 SIMEEEAE . IR 55 2 M JLE SO
WA B, LR R B A a5 v T BRI
wE, HIERRAS K M7E ALVARDS k4K
IVERLZEAZ B0 . AR, MGEHIESSEN R
CIRGiEuR7ES 3i=ariE Aw! e~ N a0y 15 | g ha e s
SR S A AT, AR B R AL AR A B
£ ALI/ARDS 408k, i = i 3 4 7 sh ) B A K £

BLZH 2 3 Ao A AL B BRI, T HAE 2
SR T 5310 128 550 A AL i DGy Tl
AR A, Fik, AWF5E a7 ALL KRR
BRI S NE R 5071k, R 5 ALI/ARDS &
S B AR DG 1Y 22 S AR oo -, LU0 H B B i)
HONA R E IR EY), WIS SL s SR ALl

1 #Rl5AE

1.1 SCEE#H#st
fiti 2% T 3% M W i A ¢ B H A (surfactant-
associated protein A, SP-A ), SP-B, SP-C. SP-D

Yoy § :I% Proteintech 2y &) 5 AR IR K.
REH UL 2R & A B3R R KA 5 KE
AW, Je 2B B 35 E Sigma-Aldrich AF] 5 21 .
CR%E . SN EEA WO H S E RO A R
1.2 Xz ka5 4H

SPF 2 LA 14 SD KB, 20 H, 6~8 il %,
300~350 g, MR THEX AR A BRA
A, BIYEIES . SYXK (%) 2023-0135, A<
5T 5 T sh W i Ak B R AR AE A B sh W S 50 4
SRR AR, LY TR 20~26°C, #H
SR 40%~70%, 12 h BIRE 28, H B dEaEK,
TR, IR 7 d, sk 2 4, KR EBENL (BEPLEL
FHE ) X EE (control ) 4, ALIZH, &4 10
Ho MERETESRT 5% K& 50 350 mg/kg RIFR BUS
SEVIIE, EASREIFEE. ALLA : Kk 2 b
(lipopolysaccharide, LPS )& T 0.9% R4 BiEL K,
e R R 5 mg/mL (AR, SR 5 28 1% M 1) <A
P LPS RLA SR B AP0 Y control 41 »
WEE N2 A SRR K, Y2405
ig 7

L AACEE « A R BRUM s S BV R4 T it 2L 458
BUE,  BUCZE it 20 258 40 T K BRI 2 4 s 2
YA A R SR A K A HT
1.3 AR REHRALE

K SP-A . SP-B. SP-C. SP-D Y7284k, i@t
Wik . B YA T A R F, Rk
Tl AL B RO . ARG T A D) A
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G B2 S0, B B B K I Tmage-pro
plus 6.0 /4 ( Media Cybernetics, Inc., Rockville,
MD, [ ) #EATEGREE K.
1.4 EEREAETEERN
1.4.1 380 AR RSO0 B An b & Wik 17 e ig o5
B ORUEERMA R, {f ] ACQUITY Premier
TR RO L3S (Waters, SE[E ), o W AH A5
FE (Waters, JEE ) X BAnfb& WaEiT 35502
VAR A AR 40% KT 60% CNEWR, Hrbd
10 mmol/L & FR & ¥ W 5 B #°4 10% £ I F1 90%
SENEERAW, HAE 10 mmol/L LFRE W -
1.4.2 I BTk oot B s ik G WA TR A e
A3 #F {8 SCIEX Triple Quad ™ 6500+ J5i i 1Y 2%
(SCIEX, K[ ), BfiREmt, LIZ R i
HEAT BT oA
1.5 HiEsE

18 3 BB IR 35 #] (total ion chromatography,
TIC) #4750 (quality control, QC ) 43H71. K
JH Biobud-v2.1.4.1 X Jig 5 2 2 J5 4y B0CHIs 4R 4 7 €53 e
PO PRHL, XN A e AT IR B S il
H SIMCA 16.0.2 ( Sartorius Stedim Data Analytics AB,
Umed, Fii L ) #4732 553 73 #1 ( principal component
analysis, PCA ) F11FE 3k T X511 534 ( orthogonal
partial least squares discriminant analysis, OPLS-DA ) %
W45 41 =2 [ 1Y) 25 S AR FE O T AR B AR S AL (H ( variable
importance for the projection, VIP ), %% & 22 5 5 £k
(fold change, FC), LI VIP > 1, FC > 2.0 & FC
< 05 H P < 005 ik 22 5wl s+ AIFH R A
(v44.3) 1 ggplot 2 f 2 JIl A AL A i i
MetaboAnalyst 5.0 ( http: /www. metaboanalyst. ca ) 7E£k
PRI ERA T4 G R 5 2 R 20 A B4 45 Kyoto
Encyclopedia of Genes and Genomes, KEGG ) %{ & /£
HEATRR TR A A Gl o34
1.6 Git=FH%E

A F 584 I R B4 (v4.4.3) 1 GraphPad
Prism 9.0 B AFHATSE A AL, LA P < 0.05
hzESHAGIEE L

R
1 BEEXBRMARREFHE

JCBE T AT, il 3 20 B2 24 5 By ™
ARG, RO YRIEYERTA S, AT L
JEERIE] 5T A SR K . RAYEANRISE . Bk &

3

1

2
2.

HRRTE A 5 %o REE A L Bt 1% i 20 2 R 2 A 2
(FE 1A ). P2k r g R won, WIET A FY
e B R AR AT AN S X BRLH AR L, b s 4Rk B
SP-A. SP-B. SP-C. SP-D M & s/, &l 1B.

B 1 LPSifESaEmif
Fig 1 LPS-induced acute lung injury

2.2 LIMEFARRE

i Pl 4 R, QC #R A TIC f& F I jE]
AR EE R (K 2A), IEEERREES ;
2 HFEM TG TR (& 2B), EKEYHER
il R HICE X5

B2 QCH:&h TIC Fhin'5as FFE b5k O LLIA]
Fig2 Comparison of TIC Overlay of QC Samples and Residue
Detection in Blank Samples

2.3 REBURST ST
SR W, AR RS Y E
B R, W R AR (1) H
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i B J8 (Glycerophospholipids) 28 5 b #x
W, M 4697%, O 5% B IR B £ B M
( Phosphatidylethanolamine, PE) (5§ 12.23%. WismEAH
B, ( Phosphatidylcholine, PC) 1 6.36%. >} iR H
s ( Bismonoacylglycerophosphate, BMP ) i 5.87%.
WENGmEH ( Phosphatidylglycerol, PG) 5 5.77%. W
JEEEAILEE ( Phosphatidylinositol, PI) i 3.13%. ¥ Ifil
1% Jg Bk £ B B% ( Lysophosphatidylethanolamine, LPE )
i 1.57%. W IBEARMEARSR ( Lysophosphatidylcholine,
LPC) S i ARmE H i ( Lyso-phosphatidylglycerol,
LPG) 43317 1.17%. (2) HihflE ( Glycerolipids ) 2%
i kb 42.76%, LAHH =1 ( Triglycerides, TAG ) A%,
Hi kb 36.3%. (3) ##fig ( Sphingolipids ) 25/ kb 5.28%,
FE ML (Ceramide, CER) (5 1.27%. #fk
fig ( Sphingomyelin, SM) 5 1.17%. & 2 Bk R%
( Dihydroceramide, DCER ) i 0.78%. A FEA£: ik
Ji% ( Hexosylceramide, HexCer) & 1.66%. (4) fg i
Bt (Fatty Acyls) 287 1t 3.62%, 2 RiiF & IR
2 ( Nonesterified fatty acid, FFA ), (5) §f i ( Sterol
Lipids ) 25 Hede/b, N 1.37%, 3272y JIH [ % g
( Cholesterylester, CE ). VLK 3.

B3 st
Fig 3 Lipid Composition Analysis

2.4 PCA. OPLS-DA ##f

PCA 1943 7R, BAREARFEALL T 95% BEIF
IX ] ( &l 4A ). OPLS-DA 184 R, WAREATE
REB AU A 7E 3 22 % (1K1 4B ). OPLS-DA #
IR B A IR S R, PIREARR RYY 1 Q* {H
7 0.46 F1-1.07 (& 4C ).
25 HEERSH

PIVIP > 1, 454 FC >2.08 FC < 0.5 A P
< 0.05 Jppife, ikt 47 2T T (F
1), SXFIRAIAR LG, il 45 41 o 25 5 IR I 43

H : A: PCA 75438 ; B: OPLS-DA 1543 ; C: OPLS-DA 5l
B LER (LLORPAEXRA, W OIET AR
4 PCA. OPLS-DA /3t
Fig4 PCA and OPLS-DA analysis

FRIETHM, (UDERsFE LM (B 5A). FIH
MetaboAnalyst 5.0 454 KEGG FeXF, %5 H 12 4>
AEBENR B (322), IR SXTRAAH, Mtid
15 41 PC (18:0/18:3), LPC (20:0), LPC (20:1),
PI( 18:0/20:2 ),LPC (18:2 ),LPC(20:3 ),CE( 16:0 ),
CE (18:0), CE (22:4), CE (16:1), CE (20:1)
FICE (22:2) W& at R (B SB),
2.6 EREBERS FHRIGERSHT

XF AT 12 A 22 505 o o 04 7 A Qi %
AHT, G55 R 5 ALVARDS A XCrfCihs A1)
HimBsis 1% ( Glycerophospholipid metabolism ) ;
(2) Wil ( Linoleic acid metabolism );( 3 ) « -
WRRIZA S (o -linolenic acidmetabolism ), W&l 6.

3 itig

AHIF Y38 A S N T LPS R S i
PR BRBERY, 45 595 BEPTAG 5 SR S 1) B 0T 4 2
Mr, & B 5 4 5 %5 B2 g o AR ) 2= 57 b
FLLUVIP > 1, 454 FC >208 FC <05 H
P < 0.05 MAREILTRE T 47 N2 RIEFT ST, &



N>

- 1068 - R

S

BE2f2RE 2025 4F 8 H % 34 455 8 ] Chin J Emerg Med, August 2025, Vol. 34, No. 8

1 b2 ST R A R 47 A~ 3 22 R T i
T

Table 1 Levels of 47 Significantly Differential Lipid
Metabolites in ALT Group and Control Group

Samples
=3
BT HE'EEEZ P4 VIP  LFC Ak
o<
PS (18:1/22:5) PS  7.66x107 23108 03919 |
PC (18:0/18:3) PC  1.15x10° 2.1609 0.4590 |
LPC (20:0) LPC 991x107 2.1370 03183 |
LPE (20:0) LPE 290x10* 2.1278 03457 |
LPE (18:3) LPE 936x10° 2.1260 03872 |
PS (22:1/22:1) PS  1.08x10° 21024 04991 |
LPC (20:1) LPC 3.72x10° 2.0552 04520 |
BMP (18:2/20:2) BMP 231x10° 20423 04509 |
LPE (18:2) LPE 4.93x10" 2.0418 04136 |
PS (22:0/22:1) PS 1.89x10° 2.0330 04031 |
LPE (16:1) LPE 332x10* 2.0104 03783 |
PI (18:0/20:2) PI  6.13x10° 2.0075 03583 |
LPC (18:2) LPC 736x10° 1.9974 04534 |
LPE (18:1) LPE 3.72x 10" 19964 04440 |
LPC (20:3) LPC 2.54x10" 19926 04811 |
BMP ( 16:0/20:1) BMP 4.41x10° 19724 04926 |
PE (P-16:0/18:3) PE  457x10*% 19611 04509 |
LPE (20:2) LPE 224x10* 19513 04845 |
PC (20:0/20:2) PC  1.57x10* 19217 0.4419 |
LPG (18:0) LPG 395x10° 19210 04583 |
LPS (20:1) LPS 1.94x10° 19010 02777 |
LPE (16:0) LPE 1.69x10° 1.8980 04992 |
SM (26:0) SM  2.79x 10" 1.8600 0.4842 |
LPE (18:0) LPE 429x10° 1.8526 04827 |
CE (16:0) CE 7.53x10* 18379 03362 |
LPS (22:1) LPS 260x10° 1.8028 02459 |
CE (18:0) CE 5.06x10* 1.7780 02453 |
HexCer (18:1/14:0) HCER 4.64x 10" 17658 3.6726 1
CE (22:5) CE 471x10° 17650 0.4656 |
LPG (16:0) LPG 220x10° 17615 04606 |
LPE (20:1) LPE 327x10° 1.7575 03930 |
LPS (20:2) LPS 245x10° 1.7534 03042 |
LPS (18:0) LPS 5.66x10° 17377 03283 |
PG (18:1/20:1) PG  9.15x10° 1.6954 04892 |
LPG (16:1) LPG 838x10° 1.6744 04940 |
PE (0-16:0/16:1) PE  642x10° 1.6733 04236 |
HexCer (18:1/16:0) HCER 2.90x10° 1.6554 2.7576 1
CE (22:4) CE 439x10° 1.5230 04557 |
LPS (16:0) LPS 1.15x10° 14815 04821 |
LPS (18:1) LPS 1.63x107 14564 04974 |
PC ( 14:0/20:5) PC  1.71x10° 14525 04232 |
CE (16:1) CE 167x10° 13781 04593 |
CE (20:2) CE 197x10° 13496 04516 |
CE (20:1) CE 127x10% 13075 04013 |
CE (22:2) CE 429x10% 12165 04977 |
PS (16:1/22:3) PS 120x10% 12044 04711 |
CE (22:1) CE 250x10° 1.1965 04867 |

T BMP Jy2f B R H I iE, CE I [ #% %, HCER/HexCer
Sy OB 22 BEE, LPC SIS MBS IR MEANAR, LPE A il 80k it
W, LPG MR LBEIE T H M, LPS MG WS, PC MW IEMEAR SR ,
PE ABEISEE LB, PG ABEAREEHIh, PI MBEARELALEE, PS A
iR EE 22 2R, SM AEREG . P EHI/NT 0.05, VIP AZFEALE A,
LFC 4 Log2 fbRyZE 54k, 484k . JRETIE, TR LA, 3
S S RBCE R, S R BT O RREE SR,
ABF TR ZAC A R A R EE LK

TE s A il 5% BRI 2 2002 S g B RS g kL&l . B
I G 2E 5 % R Y 22 SRR BT 2 T35k (4 A - XFHRZH 5 20 B - Jiff
i ).

5 a2 55T
Fig 5 Intergroup Difference Analysis

VE ¢ i, ¢ 2T FBBIEY P TN (GoH BB ),
%Sﬁﬁpﬁﬁt;ﬂ@tm:ﬂ@ﬁt,wmﬁ%%Wﬁ%ﬁ
o m6 {CHHLE T

Fig6 Metabolic Pathway Analysis
MetaboAnalyst 5.0 FERASE] 12 22 R AR5+ ( LA
PC. LPC HF), H2:RM8 S & £ T H MBI
g s, P2 T REAE i ALVARDS W HE7E A4
YibrEY .

DA B 5 %50 T il % B A 72 ALVARDS H i
AR M AR, (BATXHR il B BIFSE SR H- ik
BRTERY ittt e v FoA SR s Hmmk e AR it
Yy PC 1 LPC, TEE AN AT S i Hh 4% 22
TEH ™,

PC EN AR 2w NG, Ef5 55 2 R
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x2 I MetaboAnalyst 5.0 LEXT, FEIAHR 12 4R
22 5 i oA Qs

Table 2 Twelve Identifiable Differential Lipid Metabolites
Identified by MetaboAnalyst 5.0 Comparison

it

itoii s KEGGID P{H VIP  LFC 7¢fk
PC (18:0/18:3) C00157 PC 1.15x10° 2.1609 0.4590 |
LPC (20:0) C04230 LPC 9.91x107 2.1370 0.3183 |
LPC (20:1)  C04230 LPC 3.71x10° 2.0552 0.4520 |
PI (18:0/20:2) C00626 PI 6.13x10° 2.0075 0.3583 |
LPC (18:2)  (C04230 LPC 7.36x10° 19974 0.4534 |
LPC (20:3)  (C04230 LPC 2.54x 10" 1.9926 04811 |
CE (16:0) Cl1251 CE 7.53x10" 1.8379 03362 |
CE (18:0) C02530 CE 5.06x10* 1.7780 0.2453 |
CE (22:4) C02530 CE 4.39x10° 1.5230 0.4557 |
CE (16:1) C02530 CE 1.6x107 13781 0.4593 |
CE (20:1) C02530 CE 127x10% 13075 04013 |
CE (22:2) C02530 CE 4.20x10° 12165 04977 |

VE : PCOWBERSTLIGL, LPC Y IBEASIEATRL, PI AR RETHENL
%, CE MHREEEG, P{E/NT 0.05, VIP MM EME, LFC
H Log2 Lty s, 25k - | R T, 5 b Bk h
BREEK R, SRR M E R, ML RS
e AR OB AL
FEMEH . AT, PC (18:0/18:3 ) FEffithifi
24 % N J%. Dushianthan 25 ® % 3, ARDS B %
I3 PC e B (0 TR HRZ, X SRR
iR —, HALMAT R MR, REERED PC
KOFREAG, JUHE DIREEAE A E R 1Y ARDS
F 1 PC(34:3 ) 7K - LT HoAthofig PR Ay sl 12,
HE—2 3R PC W REVE A AL/ARDS (W TERR b
HEW.

PC "I #BEEmE A2 ( phospholipase A2, PLA2)
IKFEF=A LPC, JG & 55 A0 I R JRAE ) 55
ZFME T, 38R T R A R
P 1) AN R e e O R 1 i O AN 1 N
20 B e AL A8 0E 1Y, Chang %5 " BFgE 45, Bk
BHIE ST ARDS BRI LPC B3 LiH, JUHJ®
LPC (17:6), LPC (18:0) F1LPC (16:0) 7¥ H %
ARDS " TR ARDS. SRT, AP A
PR LPS 75 5 1 il 453 45 #5278 v i) LPC (20:0 ), LPC
(20:1) % PR, X5 Chang % " BYZ5IE AR,
(HAFER AL, Chang BFFY B IL T I REAE 5
T ARDS HERY, i AHEFE W A % LPS
PRI AT X PR R A 58K N Y ) 5
ML A B 22 5« IREEAE 1A 319 ARDS 527
FE T W4 B PRI BRI 7, AT TR T
LPS 755 114 fifi 151 49 5% 784 0] s 1) A5 4L 350 Jii 35 ¢ i
J v U R TR A S ML AT e B8R AR iR AR
(K22 5. W98 B, LPC 164> B PR R 3k 48 9

JNE AT BEA R [l AA €, FEMEHEERE A G R ARDS
Hr, LPC 1 L8 5k PR i R ik S 48 i 4 it 1)
PTG AT DG, T Ja 38 il 8 4 E 1Y 1% &0 T, LPC 7]
RETE Jo B 9 A A A 2 i v % T LB AR 1Y
BT AR RAERR L, AR & BLRETE HHE
S5 Sy S i A B 78 e ) A R RAAE

ARG R ZAL, ARFAL 54T T i 2 288 T
Tk, ARSI RE R IR B 5 HLH ET 8 g B
PR, SR ALEIGRUE . RS R b )
— 5 N8 FACITE ALI/ARDS % A4 & 8 i 7
FHHLHIRFFE o

Zr LTk, AW AR A2 s T
LPS 755 A4 i 5 4 455 280 e -l 28 Bl A 0 1) 0 2 7
tk, ¥ B 2 PC (18:0/18:3), LPC (20:0), LPC
(20:1), LPC (18:2). LPC (20:3) #& % 2H v (%) ik
FFH, 4275 PC F LPC £ 41 5 5 Al REAE Jy v 7E
1) ALI/ARDS AWk EW) .

FlERIR PR A IO a2
EERMAEE VTR OO SCREE ., BUiRE. 4

AT SRS 5 KT BR A | B SRS S RS -
WEFEBET RSB, TARSHY ; BRIESR « g3, TAE
SCRF 5 AVNR « BRFER eSUBL, TSR

2 % X #
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