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me BT B B (ERS) {75 30 B R4 00 40 F AL . gk HRBEPLECE 250 45 1 SD K
BEHLA X HRZH . BRI . NOB4 . ERSHIHIF 4- I TR (4-PBA) A NOB+4-PBA4, A4
9 H o BRXSRZE AN, HAth 2% 21 K B35 SR T BRI 5 SOE N TEAIR 20 (LPS) #E37 COPD K R A
I G A TN 254 (50 mg-kg™'-d”' Nob#{ 0. 35 g-kg™'-d™' 4-PBA) F#i, HK1K, &Lt
4R e T UG, SR /NS4 W UL A I =53 BT 4SRRI 45 2 O BRI D) B8 4 A [l 3l 25 IR 1
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J R TC A S A i S IRNE A (CHOP) R B )R 7w &1 78 (GRP78) Rik/AKF. &R: 5
Xof HECZEL Lb e, RN A R R AT AR R 4 R s, Cdyn Al PaO, K- B BRI (P<C0.05), 1fif RL
il PaCO, K V-1 & I+ & (P<<0.05), BALF #t MUCSAC, IL-18, TNF-a Fil IL-6 /K V- J% fiffi 4 21
MUCS5AC. IREla. ATF6, CHOP LA & GRP78 % 1K EAKFM B TF & (P<<0.05); SRR AL,
NOB 4. 4-PBA 21 NOB+4-PBA 20 K Ry GE . 3l Bk i 6 A LA K il 308 ARk 48 i 38 58 15 50 34 4
Wi 22, H BALF P IL-18. TNF-a il IL-6 /K F K il 2 41 MUCSAC, IREla, ATF6, CHOP LI
K GRP78# A 1k K F I B R (P<C0.05), 1ii NOB-+4-PBA 41 Kk RO R i, 458 . NOB
e A S22 il COPD K BRI A0 2R 5 20 W A 00, AR AL T 8 5 40 ) ERS £ 31 MUCSAC & &k
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Inhibitory effect of nobiletin on airway mucus hypersecretion in
model rats with chronic obstructive pulmonary disease and its
molecular mechanism

CHEN Jialiang"*, LI Qi"*, ZHOU Xiangdong"*, CHEN Xiaomei®, LIU Feng"?, LIU Chang"?,
ZHONG Youqing"?, LI Liang'?
(1. Department of Respiratory Medicine, First Affiliated Hospital, Hainan Medical College, Haikou
570100, China;2. Respiratory Disease Center, Hainan Province, Haikou 570100, China; 3. Health
Management Center, First Affiliated Hospital, Hainan Medical College, Haikou 570100, China)

ABSTRACT Obijective: To discuss the effect of nobiletin (NOB) on airway hypersecretion in the rats with
chronic obstructive pulmonary disease (COPD), and to clarify the molecular mechanism of endoplasmic
reticulum stress (ERS) signaling pathway regulation. Methods: A total of 45 SD rats were randomly
divided into control group, model group, NOB group, endoplasmic reticulum stress inhibitor
4-phenylbutyric acid (4-PBA) group, and NOB+4-PBA group, and there were 9 rats in each group.
Except for control group, all the rats in the other groups were exposed to smoke and intratracheally injected
with lipopolysaccharide (LPS) to establish the COPD models. After successful modeling, the rats were
injected with the corresponding drugs (50 mg-kg '+d~ ' NOB or 0.35 g-kg '-d ' 4-PBA) once daily
for 4 consecutive weeks. After the drug intervention, the pulmonary function indexes [ dynamic compliance
(Cdyn) and airway resistance (RL) ] and arterial blood gase indexes [partial pressure of carbon dioxide
(PaCO,) and oxygen partial pressure (PaO,) ] of the rats in various groups were detected by small animal
ventilator and blood gas analyzer. Hematoxylin and eosin (HE) staining was used to observe the
hyperplasia of the goblet cells in lung tissue of the rats in various groups; enzyme-linked immunosorbent
assay (ELISA) method was used to detect the levels of mucin 5AC (MUCS5AC), interleukin-18 (IL-183),
tumor necrosis factor-a (TNF-a), and interleukin-6 (IL.-6) in bronchoalveolar lavage fluid (BALF) of the
rats in various groups; real-time fluroscence quantitative PCR (RT-qPCR) method was used to detect the
expression level of MUCS5AC mRNA in lung tissue of the rats in various groups; Western blotting method
was used to detcet the protein expression levels of MUCSAC and ERS-related proteins inositol-requiring
enzyme la (IREla), activating transcription factor 6 (ATF6), CCAAT-enhancer-binding protein
homologous protein (CHOP), and glucose-regulated protein 78 ( GRP78) in lung tissue of the rats in
various groups. Results: Compared with control group, the number of airway goblet cells of the rats in
model group was increased (P<C0.05) , the Cdyn and PaO, levels were decreased (P<C0.05) , and the
levels of RL and PaCO, were increased (P<C0.05); the levels of MUC5AC, IL-18, TNF-a, and IL-6 in
BALF and the expression levels of MUCSAC, IREla, ATF6, CHOP, and GRP78 proteins in lung tissue
were increased (P<C0.05). Compared with model group, the lung function, arterial blood gas indexes, and
proliferation of airway goblet cells of the rats in NOB group, 4-PBA group, and NOB+4-PBA group were
significant improved, the levels of IL-18, TNF-«, and IL-6 in BALF and the expression levels of
MUCSAC, IREla, ATF6, CHOP, and GRP78 proteins in lung tissue were increased (P<C0.05) ; the
rats in NOB+4-PBA group exhibited the best alleviation effect. Conclusion:NOB can effectively alleviate
the airway mucus hypersecretion in the rats with COPD, and its mechanism may be related to the
suppression of MUCS5AC overexpression mediated by ERS.
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2 P B ZE PE W %€ R (chronic obstructive
pulmonary disease, COPD) J& e UL 1 Jifi &8 2 s
Z—, HERE RS0 OR 8 ] W S PR, G
5P TE A il A EEORL R ERRA G, g
PEARIE RN . COPD (5 I IR 1 38 20 R <l Bl
gribit 2, PR R UL, JRSTINEE . IRZ R
WG, A K IR T A) RE & R Oy AT BH 2E S
B RIEBE /W COPD % 1 e I 1) 1
MR R . W WoR s SGE B R S W
b R, SCTE AR OR 40 ML &G & 1 SAC (mucin 5
subtype AC, MUC5AC) &2l LT, HIK
LRI 2 T X SR S B N A Wi AT
(endoplasmic reticulum stress, ERS), #F i 52040
MLt HRET, R bR A SR KR
FOpE Kz i 23R 97 COPD, {H il F <3l 26 W o Wb 1o
%, WA R L, SR Ik R EST
R B, SN R RN D RSO B R AR
Yo SR A2 — o BR B AR R A58 Wi 6 T 1Y
T2y, H T COPD AR H Al fifi 358 A G 2 9 1O VA
J7 . JIBEI E (nobiletin, NOB) 1E Jy Wi f rp £ %
WK Gz —, BAHUE . SUR MY MBS L
PreE ik o, (HNOB 2 %5 B9 2 it COPD il B
W5 A s LA R H PR AL B AT AT A . At
g% il 1 SR B KA s 2 8% (lipopolysaccharide, LPS)
%S KR COPD BB, 8 3F NOB X K B
COPD F& i 3l B W =i 0 W6 19 A L Bt ERS {5
SISO, b 2GR BT COPD # ik nf 5
Y27 Al R0V TE 19 3 1B A
1 MHBE5FE
1.1 £BsHh .2 2RXMNFHLSE 45 L
Sprague Dawley (S D) K, 7, A&
(2004+20) g, W [ b 4k Fl 4L 200 sh W H R
B2 A, s A - VFTIE S . SCXK (51) 2021-
0006; W [ml 5 & T B (18 C~26°C), FHX R
B (4020~702%) WS, AMIFERYOK, &0k
Fe 18 . Nob M LPS W H b g I it A= Wy Bl A PR
A}, ERSHPHIF 4- 23T R (4-phenylbutyric acid,
4-PBA) W B 2 [ Sigma A 7 ; K Bl MUCSAC,
H 40/ % 18 (interleukin-18, IL-18) . & 3K 3E
K « (tumor necrosis factor-a, TNF-a) H1 40}
M % 6 (interleukin-6, 11.-6) i} B¢ 5 58 W B I a2
(enzyme linked immunosorbent assay, ELISA) i

MG AR ERED TRARAF, AkaiEg

21 RNA 48 BOn & . 0h #% gl 0 & f o e e &
PCRAM G ¥ A &0 fF (B EYRHA R
2w, BCA WG & [ i3 = KAV HARA R

A, RPTMUCS5AC.,  Rbi LB 8 B 1o
(inositol-requiring enzyme la, IREla) F1 R T

C/EBP ¥ 2 i H B oo A4 45 & e s K7 W] 5 45
M (C/EBP homologous protein, CHOP) Iy H 3&
Novus 22 A, #4045 sk G I 6 (activating
transcription factor 6, ATF6) . fdt # 45 b5 I8 15 &
178 (glucose-regulated protein78, GRP78). ¥t
H 9 3B R B AW (glyceraldehyde-3-phosphate
dehydrogenase, GAPDH) $uik . BRAR it & Ak ) i
R TRt O S e /1 S 1 = 1 3 & e 5
ABCAM A #] o /Nsh Wy W HLIG [ BRI T 5 K 18 A
R AR A, MedLab ZEY{E 5 R4 W H B &L
XKoo w), S A B Al A B E ] B A
Fl L B BXG3 WMBE I A H A B Ak D
NI

1.2 COPD X &AM I Ao K45 SD
KB H% BE DL 3R BE DL 3 g X BRZE . AL 4
NOB4 . 4-PBAHFNOB+4-PBA 4, HHIH,
BT BRZE A, HoAth 2% 2 R B34 SR 0 SR B <CTE N
A LPS # 37 COPD K BURERL 00 A 45 ] 01
30d, 430 T A 1R 14 K AE K TE 4% R %
(45 mg-kg ) KR BARBE G, E A TEA 200 pL
LPS (1g-L7"), MHAtmm#EA7MmE, 402K,
BK 40 min, SEMUGEEERIES, BAHRBILER 1 H
R BREAT i s B 6 8 8, AP A RUE B AR AR 2
PR3 A NP RSN ) SRR H X R
T25% T WAL . NOB 2 K R 50 mg-kg '+d™
NOB#E B A2, 4-PBAAKERMO0.35gkg '+d ™
4-PBA WE B4 ¥, NOB-+4-PBA 41 K B R
50 mg-kg '-d"' NOB 1 0.35 g-kg '-d ' 4-PBA ¥
B AL H T B LR LPS 4 KRR CR A R AR B Y
0.9% AL HE S AL, %21 1 4 )7 J5 347 )5 2L
LAl

1.3 BAXKMHRAFHKLALSH TRAY
TH4RE, BARSHRKE, BET4% E
oz BEATRRIE, AT AU DI R R BEAT A 1 A T [
E o R BN ENT /NS P AL AR AR, BRI
RIS, AR 30 8 R BRI PE I, SR MedLab
EVET R IE R KRB RE . KEET) . i
FEAGE AR, HREENE (REERJ /) . b
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AR (dynamic lung compliance, Cdyn) F1°%
i BH f1 (airway resistance, RL) . Cdyn (ml/
emH,0) =#IH/#HE, RL (emH,O-L/s) =
B PR/ SR o U AL 0.5 mLL, R J1I3)
WKL 4B (AT 10T 2 30 B A
5 I
PaCO,) F1 3l ik Il & 4+ & (partial pressure of
oxygen, PaO,).

1.4 ZK#-# 4 (hematoxylin-eosin, HE) 3 & 3%
MEEERAIFARARKR ML EH L —Ho
KREAMHAL, BT A% ZRPERELSKE, X
FH LA B A B JEAT R B, 55— KB A il
T =80 CIORAF 4 M o W s P D) & 22 5 pm (9 A7
WSO R R, BEAT R ALBOET . KRR, 2RI K ok
2K, A BT S U UGS 8 20 min, 2508 K ik
2, I Schiff % ¥ 4 1 20 min, I 7K #1330 s,
S OTERREEVR BE IR K, W AGEN], MR R
Ja BTG BB T WSS & 2H KBRS 2 ZURRIR 4
I 5 A R R T O WA I O

1.5 ELISA &% # o & 48 X & M & % % &
(bronchoalveolar fluid, BALF)
MUCS5AC . IL-18 . TNF-o #= IL-6 & F  HUK B A il
ML, BITHAR R, BREEAE, ERE TR
AINTBYIH, WHAHEHKRY 1 mm WERHE L, F
AL E, HIES &0 <8 T ol O AR E A 1 mL
A FREROK L 2 min J5 22 I, R i 4R B B AR e
TEoE . B ERRERESWE, EASmL
WM, 4°C. 1500 r-min”' &0 10 min, B L5
Ha, MR ELISA B & 5k, #arpr e,
AL A 100 pL e AR A, 8 ] AR IR k47—
. BEARBOAR . RO E W R, R A R
FRAXT 450 nm AR K I & FLIROEBE (A) fH, R IEH
W £ 713 BALF P MUCSAC, 1L-13, TNF-a fl
IL-6 7KV, WBEHA N ng L7

1.6 52 &f % & & & PCR (real-time fluorescence
quantitative PCR,RT-qPCR) % # ] & 48 K & it 48
L MUCS5AC mRNA &k A-F  HUE & K R fil
HA, KM TRIzolE SR BUMH A RNA L R%E
ANy G EE TR I B RNA Y v J8 Fali i . AR 4
il 53 250 8 4 A U IR 2 BB R RNA 3% 5% i
cDNA, 4% RT-qPCR i 7 & #2408 W #E 17 97 14
Kl o - 3E R N AR)F . 95°C, 5min, 95°C, 30s;
60 °C. 30s; 72°C, 50s, fE# 40, 72°C, 10 min,

(arterial carbondioxide partial pressure,

lavage

A TAY TR (L) BRARAR RS BK
FUMUCSAC 5118 2 GAPDH 5%, MUCS5AC
F#5I 5-CCTTGAGGACACTCGGAA-3', T
W 91 ¥ 5-TGGTATGTGCTGGGTTGA-3';
GAPDH L5/ # 5-GACATGCCGCCTGGAGA-
AAC-3', T i 31 ¥ 5-AGCCCAGGATGCCCT-
TTAGT-3, il id 23 KW GAPDH & IE, R
2 S 4 2 MUCSAC mRNA A ik K- .
1.7 Western blotting & & ] &40 X X A 42 8 ¥
MUC5AC Z ERSA £ & G 2 xR+ B HK
BUZE R 202129 30 mg, BYRFJS, A 250 pl. RIPA
S5, VK 24 30 min, 4°C. 12 000 remin ' &
O 10 min, B _EW, F A BCA L5 & k6 & 1
FEo S HH 20 pgEEH B, # 47 SDS-PAGE W
WK, Z92h, STERBERABEIKE, HEERR R
W, R 5% BRIk h = B A 2 he 430l m
A KRB — PR MUCSAC (B B8 EE 1/1 000) |
IREla (# B & 1/1 000) . ATF6 (i B & 1/
1000), CHOP (Hi®& % 1/500) . GRP78 (Fii F¢Ji
1/1 000) 1 GAPDH (% ® B 1/10 000), 4 “CH#
B . TBST Uk M5 A BRAR & 4016 9 6 b i
B 2R 0 (12 10 000) Al 240/ B4t
(1:10000), ZE¥EME 1h, P, ECLEB¥.
FH Image J K& 53 B 504 H #2545 5 WS 401
PR BEAE, THA B A A RBAKY . BRER LKL
K= H B8 E 5k K EAE /N 288 2kl KA,
HHE SR,

1.8 %t %44 KA SPSS 22. 040 4k F itk 47
GEit o b o 5 41K BRI U BB 48 A5 Cdyn F RL 7K
S Bk IR 3 B PaCO, # PaO, K -, BALF H
MUCS5AC, IL-18. TNF-a #l IL-6 /K ¥, fifi 21 £
MUC5AC mRNA % i5 Kl MUCSAC, IREla.
ATF6. CHOP & GRP78 % 1% iAKW & IES
OMAR, PAats FoR o 20 4 AR AR 2 8 e B R B 1N
B ZEmNr, 41 W R LSD- K 5 . DA
P<<0.05 h S AHGI ¥ L,

2 & R

2.1 BAXRMARBAFHRLEHBRE SX
MR e, i 2H K Bl Cdyn Al PaO, 7K F B 5 P4 A
(P<<0.05), i RL fil PaCO, /K ] & J+ & (P<<
0.05); HEAA HH, NOB 4 M 4-PBA 41 K [
Cdyn il PaO, K - Bl & F+&  (P<<0.05), ifif RL il
PaCO, /KB ML (P<<0.05); 5 NOB# A,
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NOB+4-PBA #41 K il Cdyn Fl PaO, /K F- B & I
(P<<0.05), i RL #l PaCO, 7K - B & [& MK (P<<
0.05), W#E1.

2.2 BAKAMARMKREEEARAL HEREG

K gt 5 WoR . ST IR AL bede, AR A K BB <
B AR MR 3 A SRR LhE, NOB4L .
4-PBA 4 F1 NOB+4-PBA 41 K BUI 38 <38 b 2 #F
AR A0 AR D . WL 1

£1 KAKRK Cdyn.RL.PaCO,#1Pa0,K¥

Tab. 1 Levels of Cdyn,RL,PaCO,,and PaO, of rats in various groups

(n=8,z+s)

Group Cdyn (ml./ecmH,0) RL (ecmH,0-L/s) PaCO,(P/mmHg) PaO,(P/mmHg)
Control 0.2640.03 2.8540.38 48.7747.05 97.85411.05
Model 0.03£0.01" 7.614£0.61° 67.2849.54" 70.124-9.43
NOB 0.1040.02°" 5.1540.82"" 60.566.62"" 80.4947.427"
4-PBA 0.1840.03" 3.9640.55" 53.9444.45% 90.1147.374
NOB-+4-PBA 0.2040.02"4% 3.5140.34% 50.8245.574% 93.60+8.86"*

"P<0.05 compared with control group; “P<C0.05 compared with model group; “P<C0.05 compared with NOB group.

A': Control group; B:Model group; C:NOB group;D:4-PBA group; E:NOB+4-PBA group.
B 1 A4k R ARG a3 A4 5 5L (HE, X 200)

Fig. 1 Proliferation of goblet cells in lung tissue of rats in various groups (HE, X 200)

2.3 A% KXABALF ¥ MUCS5AC.IL-13.TNF-a #=
IL-6 K-F 5S4, BSR4 KR BALF
MUCS5AC, IL-18. TNF-a #l IL-6 /K *F B & J+ &
(P<C0.05); HHAIZ 4, NOB M 4-PBAYIK
FUBALF FMUCS5AC, IL-18, TNF-aHI1L-6 7K - B
WK (P<<0.05); 5NOB#4E, NOB+4-PBA
H KB BALF 1 MUCSAC, TL-18, TNF-o #111.-6
KB B (P<<0.05), WLE& 2,

2.4 B XAMMLE P MUCS5AC mRNA & & K
P OGXFREL (1.0340.13) ek, HRZH K U

4 41 H MUCS5AC mRNA % ik /K F (7.6240.59)
Wl (P<<0.05); SRR E, NOBA
(5.0140.47) FMI4-PBAZ (3.34+0.44) K KU
ZH41H MUCSAC mRNA 2 ik K B 2 [ (P<<
0.05); 5 NOB4 4, NOB-+4-PBA 4 Kk il fili
4 41 MUCS5AC mRNA ik /KF (3.1740.57)
B A (P<<0.05),

2.5 BAXEMAL MUCSAC #ERSAHEE G
REARF SRR, B A K R 414
MUCS5AC., IREla. ATF6, CHOP #l GRP78 & 1
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#£2 ZHHAKKBALFH MUC5AC,IL-18, TNF-a # IL-6 1KF
Tab. 2 Levels of MUC5AC, IL-1B, TNF-a, and IL-6 in BALF of rats in various groups [#=8,x%5,0,/(ng-1.71)]

Group MUCSAC IL-1B TNF-a 1L-6
Control 351.23+£30.19 181.63435.72 52.15+8.94 4.360.39
Model 724.66+35.72" 584.58429.10" 234.67416.62" 13.8140.58"
NOB 545.73+40.18"> 411.514-24.39™ 156.33412.58™ 10.70+0.62"*
4-PBA 477.09430.37°% 308.11423.08 100.12410.674 8.11+0.53"

NOB-+4-PBA 410.55+24.43"4%

276.18426.57"*

86.14£9.89"* 7.82:£0.474%

"P<C0.05 compared with control group; “P<20.05 compared with model group; *P<0.05 compared with NOB group.

FIRKOEW B I (P<<0.05); 54 1%,
NOB 41 fil 4-PBA 41 K B fili 41 21 v MUC5AC .
IREla., ATF6, CHOP fil GRP78 & H 3 ik /K F- ]
B (P<<0.05); 5NOB4 A, NOB+4-PBA
H K B4 41 MUCSAC. IREla., ATF6,
CHOP M GRP78 & 11 % ik /K °F W] & FE Ik (P<
0.05), W 2F%E 3,
3 3

W R Bl SR 4 W A RT3 COPD 3 H B 1
SIERAE . RIE bR A0 R 43 W A e BT
AR A B 23 ME S COPD [ — /> 211t IR 4R
fiE, AT SEMRESATIE R . RN FRES.
SIELFEWBRIIAEFEAL, SEmg R Wi £,
D0V A A A, IR e E T Rk, B
<3 6 R 4 I 5 R R A AR RE = TR Y K
F, WAV B RS - W 4 AL, XA IT
COPD B BB IG KT8 5 & Lo LPSAE R 22 [ E
R A B8 A 53, B T 15 AT A A AR
R, 4 LPS #FASGE A & AGE ROAE, PR A
HFR . MUCSAC &S 38 B J5c 38 22 00 40 1
BAZ—, W LRk ™A, TR S E AR
MR AR . ARSI SD K RAE N5
X4, SR HMHEE A SIE MK LPS, DU 240 20

1 2 3 4 5 Mr

MUCSAC W a— . B S 520 000
i

IRETa ‘ ” e 110 000

ATF6 e D W o s 85 000

CHOP e I G e ssess 19 000
GRPT8 R e, A e s

GAPDH

M oy N ey 36 000

Lane 1: Control group; Lane 2: Model group; Lane 3: NOB
group; Lane 4: 4-PBA group; Lane 5: NOB+4-PBA group.
B2 #&4HKKBHHLF MUCSAC, IREla, ATF6,

CHOP # GRP78 7 5 & A Hi Ik B
Fig. 2 Electrophoregram of expressions of MUC5AC,

IREla, ATF6, CHOP, and GRP78 proteins in lung

tissue of rats in various groups

P27 AR A RIS BUARIR 40 A 3 A= S S 80 S COPD R
FUBEAY 55X BRZH e, BEAA K BRI B AR
ARG AE K, BALF RAER FREIKFETE, H
KU 2H 28 MUCS5AC mRNA Fl#E H 2 5 KF F

*3 FAKXBMAL F MUCSAC.IRE1a . ATF6,CHOP il GRP78 % H &3k /KF
Tab. 3 Expression levels of MUC5AC,IREla, ATF6,CHOP,and GRP78 proteins in lung tissue of rats in various groups

(n=8,x+s)
Group MUC5AC IREla ATF6 CHOP GRP78
Control 0.270.02 0.20220.03 0.3120.04 0.540.07 0.21:£0.05
Model 0.89-£0.05" 0.85£0.06" 0.91£0.05" 1.2340.08" 0.90-£0.06"
Nob 0.6140.04"" 0.7140.03" 0.7540.04"" 0.9740.05" 0.7140.04"
4-PBA 0.4940.03"" 0.2340.02"" 0.35+0.06™" 0.60=40.02"" 0.2840.03"
Nob+4-PBA 0.4440.03"% 0.2240.03"7 0.3440.04"* 0.5740.05""# 0.2640.07""%

"P<0.05 compared with control group; “P<C0.05 compared with model group; “P<C0.05 compared with Nob group.
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P o bR 5 B UL B AR R B S LPS A T R T i
SRBRAERW & W, # T COPD KRR,

COPD [y i A1 1if PRAE AR 2 nZ gk Fnnz e ', H
PR IERR S W, SRR RR
oIk MRS RORAEE, B, Al A RO A TR
J¥ COPD B 5 7E 5 . NOB R N M5 & b 3 UL Ay
— M2 HEIL R, BA) WA ENY (B
J . PR MBURE IR ) Y BT Y R PR
HECA NOB BEA 20k 3% COPD KR T8, Wiz
fili 20 248455, R A 2L 4 I 7 R ak K . Fr )
BBy EAEFEA . NOB. A Mg M
IV 2H B2 17 I il 25 ' 5 BB 3 COPD K BRUNT ) 6 11 i
AP, W E S MR, AR
HLBEW W, B MUCSAC fl MUCSB & A
FEARIKOF AR A g A 0 SR, NOB Ry H Ak
PR AL M AR L. AP R EY: NOB
fil 2 2 BRI 00 3R A LPS 5 5 A9 K RUARGE Rzl 4t
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