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oK i 35 %6 AR B 1 occludin [z AQP4 ) FIKAE L *
%‘HH%I HWE Y MaA? I HD RAER!
(1 My/RIEBERI MRS U EE e 2 AT oA /R IE 15000152 P /REEEE BFACHIHR 45 BB B AT »5 R 150086)

B2 B &AM KR EANE % 4 (lipopolysaccharides, LPS) #9 7 sk # 5 kK R K AP AL A, WA IG 20 22 R P2 % 5 2 T4k, B 2a
28 4~7K % (brain water content, BWC) , sz Jii§ 5% (blood brain barrier, BBB) # % %5 i£ 4% & Occludin #=/K i 1§ % & -4(aquaporin 4,
AQP4 ) F ik K09 30 AT AL, A AQP4 & Occludin 5 s K AP 5 & 69 £ %, B ST 48 69 4F A AUH) | A W JR I K I 69 04 57 34538 38
RYE, F5ik ik ] Wistar 12 R S KR, ALY A S5 s JR 40, A 22 2K 4a Fefig S4B 40, G P 26 LA AT 8] 5. ik 2 T #8455 3 h.6
h 12h 24 h 72 h, KR Z B FRMK R ENRE § 46 5 kR &K AE Sy AR AL, B A RAE A 32 3K A R fig S 42 5 7 T &
B ]S AT TR, MR IR 4L ek, il ad HE 2 &k LR I 2L 4R 69 R B2 A5 52 Ak, &R Western blot 77 %441 occludin #)
FAETA, B A RT-PCR B AR AL N AQPAmMRNA 9 F ik T4k, GEFR: A2 KM &0 1) .& A & AQP4mRNA & oc-
cludin & & #9 £k, 5 EF xFRAZ R LR F £ 7 F $ AL EAE 3 hAQP4 49 mRNA Kk TF 4634 hm,6-12 h ik 3%, sbJg
TR T, MR TF4855,24-72 h 4k B 24 F 4 22 3 k48 ; occludin ﬁéﬁk‘FF&ﬁ%fﬁg#ﬁ)ﬁ 3h,12-24h THERE,
T2 h RE T4t 5 . BB K NIENAR £ 45(LPS) T2 5 K FP AL R | s 20 4R A /K R b Jisi B I 3 1 PR 38 e 9% 32 52 4% 5
A B IR P RS K A BT LA, S BAAE A B AP A K A B9 R T . AQP4 - R K 38 5B T R dm I 6 3E R BB, & o R B T 64
BORA K AT o B R IR Y 69 B . U5 AQPA KA R 35 R UK 1 A2 B AR Y R L, B B ARk 2w AL A b R K B 8 Y
. occludin Z—Eﬂw 20 47 P K 2 W s K b 64 e AR, BP 5 TR AT 6942 5 2§ AE 55, Bl RTIA A X L5 s K IR B P R e LA i b 3
He, o J Gl 6 B A M R, F3L occludin #9 & A FAA £ AT T e RERS KA 09 & A 4Fxbvh BaF . BATT Rt —F AR
42 AQP4 & occludin £ iA 49 25 4 , A o ISR I AR 45 )5 R Kb 69 A2, g s Kb 64 76 9T FRAEHT 49 16 AR e
FERIR) : MK MY 3 AQP4; fu Jii B 15 5 occludin
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The Relationship between the Expression of Tight Junction Protein Occludin
and the Expression of AQP4 when Brain Edema Happened*
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ABSTRACT Objective: To establish the rat models of brain edema by intracisternal administration of lipopolysaccharides (LPS), to
observe the changes of brain pathology, brain water content (BWC), Tight Junctions (TJs) Occludin of blood brain barrier (BBB), the
expression level of aquaporin-4 (AQP4), and to study the role and impossible mechanism of aquaporin-4 and Tight Junction Occludin of
blood brain barrier in edema formation, and provide theoretical basis for the clinical therapy. Methods: Adult Wistar rats were randomly
divided into three groups: normal control (NC) group, normal saline (NS) group, and LPS group. The last two groups were examined at 3
h, 6 h, 12 h, 24 h, 72 h. Brain edema models were induced by intracisternal administration of LPS. Brain water content was measured
according to the wet-dry weight method. Pathological changes were observed through light microscope after HE staining. AQP4 mRNA
expression was detected by RT-PCR, and the expression of Occludin was measured by Western blot. Results: In NS group, brain water
content, the expression of AQP4 mRNA and Occludin were no significant difference compared with those of NC group; in LPS group,
cerebral edema was gradually increased after injected LPS and peaked during 6 h-12 h, AQP4 mRNA expression was up-regulated
compared with NS group and peaked during 6 h-12 h then started to down-regulated. On the contrary, the expression of Occludin
decreased obviously during 12-24 h, and increased at 72 h. Conclusion: In the animal model of brain edema established by intracisternal
administration of LPS, the water content in brain and the blood brain barrier ( BBB) permeability was increased. Vasogenic brain edema

showed early and lasting in pathological characteristics, accompanied by cytotoxic brain edema later. The expression of AQP4 on the
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early time is adaptation reaction of astrocytes, which is related to the breaking of BBB and accordingly induce the vasogenic edema. The

expression of AQP4 which reduced rapidly latterly is the performance of body defense mechanism, at the same time, the formation of

cytotoxic edema was. The expression of Occludin in brain tissue is reducing with the worse of the brain edema, which means negative

correlation forms between the expression of Occludin and the extend of brain edema, it is currently believed that is related to the

increasing permeability of BBB. Above all, we can do further research on drugs which regulate the expression of AQP4 and Occludin to

decrease the edema after brain damage and provide new clinical strategy of therapeutic intervention in brain edema.
Key words: Brain edema; Aquaporin-4(AQP4); Blood-brain barrier (bbb); Occluding
Chinese Library Classification(CLC): Q95-3,R741.02 Document code: A

Atticle ID: 1673-6273(2014)07-1258-05

22

Al S

7K fifr 2 PRl 22 2R SR Y — 1 T 2 L R, T R
Wi 25 T, R, 87K e ) A AL B AN AR B, D e, F 5
7 it ) 2 s BEATL 1) LA B e LA o B S /K T
1 4(aquaporin, AQP4 ) & i A i < fY /K T 25 11, Ja e ek
KB E AT [ fR ST B Az A I A K
iz Y EEIIRE , S W BB R K R A
AR BRI R A DA OGN U R I A 25 R s 2 S AR
AR 2R — B BRI, XoF T 445 % A PR A 3l 250 0 A RS A
HEEI YA S LK R REIR , B LA A I
5KARE i RN 2NN ARG 22, 7 RS A IR i 7K e
B B LAET A B A B HL ] 3% % T 2 (tight junction , TI)J2 LK
FRBERIRZOAHP, SRR 1 2O RE S FUZ occludin, B Y
TR IR e KR IR R E M D RERS 2 MO RT3 o BFEUESE,
AQP4 5 I i 5 et i DI BE B DI AR DGR, A 2503 1o 1 7 g 2
P55 R U K AR Y, LS I ZH Ui BEE 2527 A8 Ak, I 2L
ki, BBB [ 5% 1 8 1 Occludin 1 AQP4 KKKV 1 5]
B8k, W5 AQP4 & Occludin 5 [l 7K R 160 6 2, B Homp
REAIPEFA LA o

T

L1 EEH RS

FH Wistar {8 HEBAEHEME R 143 R 250£ 30 g, thih
IRUEBERFR 2R IE 55 IR B 2= B sh Se e b @ ik, Trizol
RNA Isolation $2HUX 57 & B 22 [# Invitrogen /A ], 005 R
7l €W F 5% [ Promega /A ,PCR ¥ 1 77 & (TaKaRa Ex
TaqTM) Iy [ TaKaRa K% 5244 T4 RS, Lps(K AT I
055:BS) Il [l 5 sigma A, fdifl AQP4 £ suREHi iR F
2 sigma 4> ], fe i Bl Occludin 235 [ i 14 (Rabbit Anti-
Occludin) } HRp #ricF-hife 1gG 4 A 25 [ Santa Cruz 23 H] 5
GIS-2020 $EHE B 745 : 1 Tanon 247,
1.2 shinsée

P SRR AT R - TE R IR (A 4, n=13, Horp 5 HHF
Western blot &2 RT-PCR,5 H A Fl & T 5,3 HAHF HE 4
EIREERE B A2 AR k), AR BHER K L (NS 4, n=65, Hirf 25
FHF Western blot Az RT-PCR,25 HHFill &+ HE,15 HH
F HE Qs B 554810 ) I 25 2H (LPS 2, n=65, &
125 H T Western blot Jz RT-PCR,25 H HFill & T2 &,
15 HHF HE Yot MERIIE A =AE0) . 52 SR [A]
MO 3h 6h 120 240 72 h GHIN 5 H,

1.3 R H*E

1.3.1 SRR HIEE B Wistar (B MEME KR, DA
J5, FH 10%K 4 SR 0.3 mL/100 g (AT 1 B SRR B
WURTEM 58 FFARM L, FREES G HERA X5 B4 5,0
U 7, RAZ 2RI N A 0.85% A B 7K I 1
mg/ml 1Y LPS ¥, 87 A8 B K 40 M Ne 2 ireH , 1 ) A ZH
B Py kgl RyE2h, 1B XTBAYEAR)S 3 h AbSEshi,
T BB, A B R 7K 20 1 S 22 WA 2 AR B AN [ 2 e [7] Ak
BESN ) , 4 AN [ S5 50 SR AGH A BRI

132 MALRESKEME  FAHREETH] 5, 205 PR
JRTEESN ) , ST TT PSR , 908 20 MR o4 i £ 480 2 1 I e , ¥4
YITF, X5 BN R i 2 3k, BRUTGT - i 20 21 249 200 mg, IS 25
FRVFRIBE (wwt); SR 107 CHREFE P, 15 4uLE 48 h &
T (REHRREZES 02 mg) FFRTE(dw), RATRE
%, 4% Elliott ARG 2L 5 K8 (%), B 815 K E % =
(wwi-dw) /wwix 100%,, T3 42 AN [R] I T] B A 2H 2L 757K
Ho

133 MALFERSEMNE KEUKESS, U 4 CokERER
K 4% 22 T F AR AT O NEREE | SR 5 GHTT AU , ) 4% 2%
REEEETEE 240 DL, EO38 AT 5 DIRGER
YIHe, K vk, SR 5 B B S BE R K (70% .80% ,95% ,100% ),
THIZEBE 2 Yk, R Y 30 min, IR AE 3 b, A ES I FORE
VIR HLE S BOER A MY A (5 um), HHIRARE - frar
(HE)Yeta, SeA g s A, fooles Bads T MEsHn i,

1.3.4 Western blot ¥t Occludin Fix#HITEEWKRN EH)E,
e B IR 200y BRI S0 05, AR A 24, 4 CRCE 2 h,
IR BSLAL 10000% g B0y 10 min, WEE b5 /55 5% S =
IR SR R B & i W45 100 /L 19 435 e .50
o/L VR AE RS RN IR I RGBS, AR Ze 1B, ik, BRED T
NC it I, #0 . s-m AGdi KB Occludin £ w44 (Rab-
bit Anti-Occludin) 4 ‘C 357 ; TBST ZZ ik %k 3 ¥k, /:¥% 10 min,
JA HRP FRic iP5 1gG —91,37 CHRIK LWFE 1 h, TBST
SRR 3 UK, BEIK 10 ming Ky b T4 B S LU BRI, 4R 7%
FHEA) W DL Bractin NN SR, G524 GIS-2020 HE Ak
PR GEIAT A T

1.3.5 RT-PCR £ MiKNAL AQPAMRNA ByFRiEk i Tri-
zol T RH B IO ZEL IR 2 270 5 RNA {5 s St ) s (e 1
Promega /A )), E#AE UL & AL ¢cDNA, Ll cDNA S AR #E4 7
PCR ¥4 . 5197 3 fhoin & Kk B TR &) 4 0, DA
B-actin 5| #1E NS T PCR 5784, 519754 : AQP4 I
i 5'-ATCAGCCCTGGCCACATCAA-3"; F i 5-TCCAATTG-
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CAACAGAAAACC-3'; B-actin | Ji# 5|4 :5-GTGGGGCGCCC
AGGCACCA-3'; T i 5-GCTCGGCCGTGGTGGTGAAGC-3',
PCR #6147 : 94 C HiAst4: 5 mim, 94 C A5 30 5,59 C 3B
k305,72 C ZEAf 45 5,30 NMEH,72 T A 5 min, 4 C LA
5~7 min 21k o BERE R R G SAT, L) DNA Marker 1
JARUESY TR B I, 45D AQP4 P i S Rl —FEAS B-actin
P B A FROR
1.4 Sit=4biE

SEHGAE RO OR, B Xt S FR. SLRBHER
SPSS13.0 for Windows #EATANEH, 2H M) 22 5 M LR 4. ¢

K, P<0.05 om0z A G L
2 R

2.1 AREKE

TEH N B2 A I 2 4L 5 7K B J2: 79.46% 0.42 NS 4 i 21 41
KR AR E , 45 I R) A bR TG B 3 PR 25 57 (P>0.05 ), 45
(1) 5 T R0 2 LA T o M 22 55 (P>0.05) . LPS ZH 45 A (]
R LA K R NS 4 3515 (P<0.01), 7% 6 h ik, 1L
3h BRI (P<0.05), (ILEE 1),

* | SAHiE ERMAREKETWN(%,xt 5)
Table 1 Changes of BWC in different groups(%,x+ s)

3h 6h 12h 24h 48 h
Group A 79.46x 0.42
Group NS 79.52+ 0.92 80.44+ 0.12 79.24+ 0.92 78.49+ 0.44 78.14+ 1.01
Group LPS 83.25+ 0.82* 86.28% 2.08*% 84.94+ 1.39% 84.02+ 1.07* 83.65% 0.69*

iE:LPS 4.5 NS A4 R A Bl s EL 5, * P<0.01, B 4H S RT—R B s bL %2, © P<0.05,
Note: Compared LPS groups with NS groups, * P<0.01,compared with the front one in the same group, P<0.05.

2.2 A ARIEREETH

o2 W ABE ™ R4S A AR, TE o B2 A ZH 2] oA A
HH SR B 5 (A 1) ;NS 2H oK UL BH S A6 B 461475 L 19 I
22T (8 2), LPS 4R WL 3 h it fa] 2 g2 41 i pf 4
G HE BT 48 , 200 R L ] R s B i i TR LT AL 6 P 4
JHUIRHIE 5 6~12 h 48T [ 47 A 1 22 i ] R s ot B 4 0

B 1 EEXRAKALY A RILE E 2 NS HKIARNREER
EREMERG (> 100) 5, B EHETTESLE (< 100)

Fig.1 There is no significant pathologi- Fig.2  There is no
cal lesion biopsy in brain pathologic damage in NS group,
tissue slice of normal control

contracted

2.3 FAMAL Western blot #1 Occludin RiALER

NS 20 &} ] s il 2021 F Occludin /R AAH R EKiL, SIiE
WG B )T M 22 5 A IAL 5 7R L LPS 41 3 h Occludin
HARBIFIRREAR, 6~12 h FPLREAIR, 2= 24 h BEERAR,72h
Fr6 BT, 5 NS A s AH A 2 R (£ 2),
2.4 NZHZR AQP4mMRNA RiZFER

28 DNA Marker 4547, AQP4 Fil B-actin LA By K /Ny
Sk 477 bp F1 312 bp, 5 HAR F BeR/IN—3, 3R B0 e e
PHE, NS G H] S AQPAMRNA A /b i 3Rk, H1E

significant

but occasionally cortical neurons

LR I AT DL A kK R A ] R ek A A A B, LA
CLA A =, AT AL/ NI R A A (1] 3,4) 0 24~72 ho i 87
JEE B TE AR , LU ET B AT AT 5 22 ) K Bl o 22 2 K i, 4%
A GBI T 200 B T P g A P U] S, A &
[E1]523 2S

[ 3-4 LPS 4TI 3 h B i8] S A 4H 4R 4 42 oo HH IR L 468 , 4R B i 5 /8]
ElRzRiEsE, mEEE R A EMARRE;6~12 h #E T E 45 B4
EZ
Fig. 3-4 Brain tissue neurons contracted, peripheral region of cell and
perivascular space wided with the infiltration of inflammatory cells at 3 h

in LPS; Neuronal pyknosis apparently increased at 6 ~ 12 h

WO IR 2 8] o i 2 5 Wi 6 BT LPS 4 3 h AQP4mR
NA BTG, B2 5 F NS 41, £ 6 h k@i, lWs g
F%,24 h~72 h KT NS 41(£ 3),

3 ik
3.1 EEHEFESKRBKMEE B AQP4 IRIX
AQP4 J2 /K 3E 18 8 KR — D FE AR 22 R G A1)

2, FESATTGAMAE W RO 5T i 2 1 i |
PN K Sz A LI RE, 5 K M R RS T R DDA
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3h 6h 12h 24h 72he¢

S W e a— s O ccludin

S — —— — [}-3Ctin

5 LPS AfxZE4R Occludin T/ A RiEH Western blot 58
Fig .5 The Western blot results of Occluding protein expression in LPS

AQP4
B-actin

M 3h 6h 12h

24h 720 M (h)

6 LPS ZHfx2HZH AQP4 mRNA RT-PCR £

group Fig 6 The RT-PCR results of AQP4 mRNA expression in LPS group
2 £AtEAREALR Occludin EARIZT XL S)
Table 2 Changes of Occluding protein in different groups(X+ S)
3h 6h 12h 24 h 48 h
Group A 0.62+ 0.04
Group NS 0.61+ 0.05 0.63+ 0.01 0.60+ 0.07 0.63+ 0.02 0.59+ 0.04
Group LPS 0.57+ 0.05* 0.51% 0.05*~ 0.49+ 0.05* 0.39+ 0.05* 0.50+ 0.06*

7% :LPS 4845 NS B4R Rz B /8] s bL 2, * P<0.01, [5] 48 53— Bef 8 ;5 bE 482, “P<0.05,,
Note: Compared LPS groups with NS groups,* P<0.01,compared with the front one in the same group, ** P<0.05.

3 ErE SAHL AQP4 mRNA RIXMTEW
Table 3 Changes of AQP4 mRNA in different groups(x % s)

3h 6h 12h 24h 48h
Group A 0.53+ 0.24
Group NS 0.63+ 0.09 0.72+ 0.08 0.79+ 0.11 0.78+ 0.08 0.75+ 0.16
Group LPS 0.77+ 0.09* 1.51% 0.25%4 0.73+ 0.08* 0.48+ 0.08* 0.43+ 0.07*

i :LPS 445 NS A48 R R B s L%, * P<0.01, B 4H S RT—R Al s L4, © P<0.01,
Note: Compared LPS groups with NS groups, * P<0.01, compared with the front one in the same group, © P<0.01.

K, AQPA X 7K AT 75 11 FH SR e P A g BE PR XK 32
A R HALIE RN B i VT AR S0 i g 20
VoMK A Y v, TR X IR A B R K 41 AQP4mR-
NA f/ R, IEZ M4 AQPAMRNA 1E )5 3 h TFUR1Y
5,6 h IAE I, IS W R R SRS 24 h BT T A Bl
K4 . AQPAMRNA kAL AL 5 KL A K i iR f Al — 2, 1l
WA 6 h PN, AQP4 A3 58 5 i K e i) R s R AHART , 5 1
i B R AR A AT G o R AL G A T AQP4
AR 15 LA TR K e B T BT RE A 2 DRI R o
PREERT SR, GRS 24 b i U AE DRI A K e B R R A D
2, A K I Y O B 2, SRR 1) AQPA ARy 13
Dok /D5 40 I RE AR R 7K i 9P A 5

TSRS 6 h AQP4 FRIEIN AHLTE A SRR I, AREA
IR TEAE R S ATER B, FATTHEN , AQP4 Feak i s HlL
il AT BE SR 22 0H 5 T 00 s LR I R BRI , A ME i
FESk , B AHAE A 1 ORA i 22 e AL T 858 TSN IR, i
PR BT S 35 TP A, SR BGE BAVE 0, 1 0 A BB IR
AQP4 B2 /KIE TE , MBI IR A2 AP, il 1 He— i AQP4 3
TSI, A 2 KA, 2 AR A B B L R K
TR E , AQPA Jab FiE ek 5 e 5 200 D 1 B ) 3 3 el i
R I A N T SBORE I, 2E— 25 ) 1 I i 5 Bt
ARSI, e i ZK A A RS 2R o AT DL, AQP4 ik g
IS S 4 4 2 7 P B [, SR a1 LA A A K b )

a8

Kiening SHF58 & I, AQP4 Fik/K VK5 B4 i 7K i
(% N T R, Ny AQP4 ek T R 2 40 A 5 kA 7K e 1 D
Hlo HIICHEM , AQP4 3K F P8 BT 7535 13 Bk 18 N R A2
IKCHE ARG S5 T3 B A AR A 5 B % 7K 1 382 1, K s D e
TR VAR I T ALK TR, S 2 MK i 1 2 R L B T AL
I NAEB AL RIS, AQP4 235 T )t S SO M7 1] BT AR
B AR T AR K I T . BT L, AQPAMRNA %
TRIK T3 — I I R T RE 2 g 22575 S 00 P51 e i v, I
PR i R B LA S5 AT 40 R K T 2
HRT, T AQPA e i /K i v (i A FABLI LA Ko AQP4 T 14 3 55
B J Z Eeb , ZERER R ET X IR 5 AQP4 B 254 , 78 ki K b
B4 ST A A5k LU AR P A e, T A s M 48 4, 2 I i K i
IR RORTRE
32 BESHEFSXRMKMER b ZEZEZEEZER Occludin B9
=ik

ML - R 3 L8 R I 2L 0 A 5 i, AR X A 3 375
PRAE T AR A 28 R G810 N IR BT MRS 5 RIS, I - g it s S
IS T DL K R AT T4 TR O . TR
LA PR 2 A0 B SHE ) 5 28 e 2 o A S s 1) A O 2544 , THT oce-
ludin [ IF 5 k0% B R M DI RER 2 AT . Terry 45
UES, occludin 500 ML PN B A " 5 B " VR 5 VITAR 6 .
Yamamoto 2" Sy occludin [ 1E & & 38X M AR 7 K5 ) e )
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& HATWRAER o Occludin &35 — S Bihfl i i 58 (0 T R %5 4
e RN 11 ), Occludin 7EANZH AUMLAE PN K KW i i T
AEPRZLH SR ILAE A B, J2 LA il a5 M AR T L e L 2
UGB Y BB R, AR SEI RO R R, K i e et #
BBB #3240, HLAb A5 B i 7K e e A ] 252 30 5l
AR RaH, iR b BBB JF AT AE -5 /0N B 5T 4H A A 5
S o BBB £ 3245, S BU5 FAE s , aE e n . AE
LIRS ANREIE 5 HYY) 5 208 BBB HE A SURIER, 4k 4 1L
R 7K e R oA bl 22 2R 0 P9 PR 2R L , 2E— 2 T il K fe
IZHEMB5 o

Wolburg"™5EIA N AQPA J& Ifil i Ji i 114 T 22 20 A, 1 fi Jo
PEAYBEIATEE 5 AQP4 ik FIRE UIAHOC . dl i A S g2 2R 3K
MITRT LAt ERRZK ) e ek e P I 2H 2L 5K i, 2
TR 6-24 h 3k R I, X — Bl 25728 Ab 55 SCRRR 18 AR — 2009, 152
B BBB 51 1 Sl 7K i iod A2 v 14 32 2L BEERAH , 1X 5 Gasche 45
P A I - BBB 5147 /2 P Ve i P I /K i 9 32 g L At 7
B o ARSHITA I, MK SRS 6 h AQP4 Fikiy
fin, Occludin 2 AR IA K52 R 3, DRE, FRATTHE T, Jiki
K LIS AQP4 IR A HE AR HE 1 i AR A B K i ) A 3
K, RURGZK i 3 h, Occludin 25 (13K TF 4R T, 24 h B fix
I8, 72 h T IR T AE RS B IE # 0 IR 41K F, 5 BBB 4
P i BE ) B 25 AL AR AT o 45 R $&7R Oceludin K75 Y
POKPEZ B0H] LTI 8 H %, TI JT i, BBB S8 8L Z 4t
FATA N Oceludin Fik/K-FREB R BBB RILS RS, HTF
WL TT LIE )y BBB 2 AR . Al UL, BBB 254715
A5 ki K i i 2L 245 03 19 2 AR A SR B DI AH O, Occeludin 3k B
SRR K M AR BBB $45 Y SR, IR AR K
i B AR PEALAR 4 (it T BB

S R ABFTE 2 BT R 2 W S 60 K A A
AU ZU AQP4 &5 Occludin (1933545 4k 5 i 7K ik 1) 2 B AT
K, AT LAFE— 2L WP FE R4 I K i 25 0 9/ IR, LA SRR |
TRARBRI S5 F A (4 JBEK Kt FUHE 259 , DA S i 7K i F) v 7 £
BT R BRI B LA S AR BT R I 254, LR SEAF A 45
TR 7K i, AT X Ao 28 2R e P BOPE A M Bk %
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