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®OE. AW BRRRRS AR R AL S Wistar KEIR 56 R, 0MEH RIS R4, St
HEABEELS 000 m B REFHE 4 24 48 h 3 d.2 4 JE 4 445 0 R BT R BBUI AR O | ML B — ABUB 5 WREK, T RN
7B L 378 3 4 WL, KL R 1 (AQP4) Fil mRNA O | o 8 %y 41 b FIFLAZ 24 38, GLU ( glutamate , %5 2(/) , GABA
( gamm-aminobutyric,y U5 THY) & HAGI . 454 Db LBTVLZE G AR SR04 T (4 ~ 72 h) 06 40 0L Py B 40 G L) B A
PRI 2 SRR A | 2 A e TR M A B (24 48 ) il A U e LA e 4 PO , o 2 2 L T Y A
s S E 4L AL IR 25 73 AQP4 TE I P B4R KGR 27 4k R 3% , AQP4 mRNA. 7E B 40 I 8 P 52 4 M 2 0 e [ 4
MR B ik, B B FA LA R AL R R . B BBB R B4 A R i e B A B A IR TR
S0 A T R — (R 9T s AQPA mRNA ) 38 L AT RE L3 15 BBB GBI AERF KT 0 3 0L o
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Study of aquaporin protein 4 with cerebral pathology and pathogenesis of high alti-

tude response
YANG Xiao-wen, KE Jin-xing, CHEN Dai-lun, TAO Zhong-fen, SUN Wei, HUANG Wen-qi, WANG Li, XIAO Tao-

yuan ( Department of Center Laboratory, College of High Altitude Military Medicine, Third Military Medical University, Chongging 400038,
China)

Abstract; Objective To investige the cerebral pathology and pathogenesis of high altitude response.
Methods A total of 48 Wistar rats were put into 5 000-meter high altitude environment as experiment groups
and another 8 were employed as control. At the time point of 4, 24, 48, 72 h, 2 weeks and 4 weeks, the cere-
bral morphology of all animals was observed by light microscope and electron microscope, the permeability of
blood brain barrier( BBB) was traced by lanthanum[ La( NO, ). nH,0], the immunolochemistry and hybridiza-
tion in situ for aquaporin protein 4 (AQP4) and mRNA were performed and glutamate ( GLU) , gamma-amino
butyric acid (GABA) were tested by aminophenol analysis. Results In the early period of 4 =72 h, there
were enhancing vesicles in endothelial cells, swollen mitochondria, and tight junction relaxation with the lea-
king of lanthanum nitrate in the endothelial cells, as well as swelling of astrocyte end-feet in the experiment
rats. There were no prominent pathologic changes in the neuron. AQP4 immunoreactivity was localized to capil-
lary wall and astrocyte processes. AQP4 mRNA was expressed at nucleus of endothelial cells and astrocytes,
and more intense in the experiment rats at the early period. Conclusion The changes of BBB is the early
pathologic changes of high altitude response. Swelling of astrocyte could be a way of protective regulation. The
changes of AQP4 and AQP4 mRNA expressions may be one of molecular mechanisms in regulating BBB permea-
bility and maintaining water homeostasis.
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A BB Y AR 3 St B R (2 500 m L) 1) , B
7% TARHEAREIEVS IR v RE & A= R 91 B2 1, 6 0
R B R SR R Z Lk SR AL AL e
&R ENIL RN, FR 20ME B R (acute mountain sick-
ness, AMS), AMS T3 % A 5 7 i 2K i ( high altitude
pulmonary edema, HAPE ) a§ & Ji it 7K J}if ( high altitude
cerebral edema, HACE) , Jif Wy F8 # 4 . 7 AMS H1
HACE “f§ 058 i ) 5 B A5 Ak | JBe S5 40 M F2 o . AQP4 B
H mRNA ()57, AR AT 22 6] i A B 36 B ik 2
ILWFFEHRAE , A< 52 6 38 13 B0 81 IR 5 000 m K B3l
BERY, W 4 h 2 4 R SRR s, LR R B R R
[ii/ AMS F1 HACE ) & i tIL ] K Bl 6 4% .

1 #ME5F%

1.1 #H4hfagyi

B =B KA SIS B G 3R AL R Wistar K B 56
HOMERER (AT 120 ~ 140 g Z[a], 424 24 48 h 3 d.2 4
TR ER AT ()7 4, 440 8 H ¥ ah ¥ & T4 5 000
m AR A AR %, B K TF A 30 min MEEEFIITH T4 . &
e B Bl U, s PR I R ST AT
1.2 & w4

FROK i B2 o 12 0 181 5E F 3% 1% B (0. 1 mmol/ L i 2 4%
MEACH] pH 7.2 ~7.4) HHLEYE, 1 % R 5 R5E , B3PI
BRIERR K , FRERSAE 618 1235/ fu i/ B 4 [ 1L, 401 4, A4
Yufs, Philip-TECNAL-10 JEM-2000 Hi 480022, H A4 fiwid] 21—
B T 10% F R (A6 3R K BL il ) | 0 A i 4 1 9 K, HE
&, BN . 5 —LIE R AL AIRAI 245
1.3 AHBE 4R T I 0L

WENGHWEHE2 B 1% REHEZMN 1 ~2 ml i
FRBE, A0 4GS S, 3% IR +4% ZRFEE +
2% AR IR A T E W0, 1 mol/L — HY AR B9 28 Wil e ), pH
7.2 ~7.4) W E , B AR R 0 B TR 3 8 F A0 R R 5
B, 1% SRS [ , (EEVER 0.1 mol/L — FF Bl AR 4 2% vhif) ,
VAJG F8 - [5] B B A A il 1 , i S e B 22 .
1.4 & 5t ks 44 Afe AL 2 I

HBERAH LB E T 3% I B + 4% BB R + 1 RERIE
EIEEW (0.1 mol/L BERRZE whi AR, pH 7.2 ~7.4)4 C 24
h, KEY R 20 pm B (0% BT s 4L R (7 2438 . AQP4
HdL BB VU 1 [ 35 [ Chemicon 437, ABC Yy (o ik #) &
Wy BRI A TRABRA R, AQPS BB RS K 22 38 ik 7
AW BRI A Y TR AR, R3] F I Rk
FIEAL A3 , FEBEOEE , B A P8 S, 4 ML C ) v B R ) )
YERB ML) -, g

ARS8 45 R (e TR AGE 2 2047 -
R A W 1% 2 AR 43 AT R 2 MIG2000 % AQP4 il mRNA FHHE:
Qe pedr e BT, 4 Bk U A B ZE HE 2 A0 K R
AT A 2 - AR X R A ( average comparative density, ACD) ,
1.5 &k e m

sl 3 o K B2 T3, <7 B FRER 100 mg JHCA B3 %, A

10% SSA (filf 57K 7R ) | ml, K519, SR AEIRIR (4 C)15
000 r/min &L 20 min, B_F i #1487 ( Beckman 4 &) 6300
HE R AW BRI 0) 0 E GLU( glutamate , 5 82 ) , GA-
BA (gamm-aminobutyric , y- 2[5 T8 ) & & 25 R G012 40#r
1.6 %it® ik

BRI x5 78, ] SPSS 10. 0 Sei2 40k R FHAR A) ¢ #538,

2 &R

2.1 —&Hn

SEURH 48 HRRIE 1 FETS,1 ~3 d B RS, RS
R TR ST I 2 A ) A LR ) i 2441 M B B B
VG2 ~4 8, & sh8m, dE & Fri i , (BB A 2,
e o FE . i 2 20 S 1 I R T IE R
2.2 RABEUE

TE X AR 2 A DL S P A , SR 4 h £ A 4 4 e ke 9
JER Y 5. 70 1M &, TG0 g B MO AE , 24 (48 72 h 4 ok ) RS B A
L, B 2EL 8 ol o D D] B 496 B, 24 b BE R S, b 40 M, e TR
240 A OO S A 2 4 U SO 4 A g, A )
ST eI 1, B [ 4 4 2 I, AR L B 35
2.3 BHEWNE

S I RHEH |, 20 45 K BBB ok W BB AR ,

S 4 h 21, KN R R 0 0 PN R 40 IR K 2,
FEETF /N, J5) B0 M 3 10 JRE , 2 S A, 2 JF N i s 6 FE AN
g, B R W R, B 3 AR K ) o g 40 e T A (B
S PR | (0 AL ) BT AP 2 1 A TR A B A P /N R
AR, 2 P2 i S R AT N R A

A 24 h 41 48 h ZLFAEAAML, 24 h A E I B, B4 A
Bz MR AR RO I 22 A, B (R A L ks R
AR, 3 P B A A [ R O R A | A
AL Bl , T 4 S E T A R (R 1A o R B
KA, AT LA A A oA 0 o A M R T o A 4 I 4 L
P BB 2 i, AR (I 1B, f B P I o 22 4
A O 4T 4, S K S, BCE AR AR P . R T SR A
J 2028 TS B A M /8 P 0 A R R A MR B R 5 ik T
ANELFRER S5 B 1 A, 2 ik ) BRUARE NS , B0 IR, LA B9
ARAET2 h AR . 4540 2 40 X T P R PR AR L (8
R RS R ik

SCES 2.4 A, BN M A RIKBZ M, RS R, N
B2 24 1t B J A R 28 e 1A = B A R . A DL P e R A, B TR
0 8 A, S L B 4 T 2, A R U] ot B ) O R A ) R FEE 9 5
A0 I R VAR A (8 DL A A 4 | AR B
B [E A A . IR L B A s M B B R AR )
2.4 FHBEANIE ML

AEHATHRLE 4 h 200 S0 R E 000 G P, PN B A i R T, 24 h
£ ] DL SN ADRE A P B 2 ML 55 9 2 2 () B, 48 h ] SR E A
i LTS A B SR, 3 d B At i o I 4o JB0L I Lt
2.5 R LEMAI Bl KUK

JEHEILEE AQP4 7E & 41 1M 45 BE 40 MU R 47 4k 2 PR R
IR TEH X HREH B 4 h 21 KR He P v 2 1A 6 40 i 8 % JE SR 4T
HEff /> (B LU IEH 2,24 48 b3 d FH 1 i 8 B e T 4F e B
W MR ENIR(E 2),2.4 A HEMMAEEL TR B
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IE® ® . AQP4 mRNA 75 T 48 i B P4 B2 48 I B 0 JE¢ 1 48 o 2% B
PE(E3) 4 h AP RS L R EF &, AN G2 S AQP4
BA—F, 024 48 h.3 d FHPEA0 M B0 0% & PHPE DL (0
iR,2 .4 B H A FPERE TR, HELER . AQP4 fERKLR IR
b B A M A S 0 P 2 5, AQP4 mRNA 75 i 1 52 off P 1 ¢
i, B ] kiR T 22 . RO E A R LR
1 IEH KW B2 AQP4 Gt 5 4 21 4k 2% e (6,7 3 ACD fH Ky
(1.279 £0. 114) 2 5¢ it 53 Hr 4 h 4] ACD H B FFH & (P <
0.05),24 48 h 13 d 4] ACD {HAE ¥ B & & T IEH X B4 (P
<0.01),2 JAl 4 F P&, 3 4 JA£H ACD {H 35 (E# K F (P >
0.5). AQP4 mRNA 3 {455 & , 1E H KM B J= 56 2% 32 % 1
ACD{EA(1.369 £0. 134) ,4 h #H ACD {f i F ¥k ,24 48 h

F13 d#H ACD {EAE# B3 & TIEH & IR (P <0.01) ,2 E2 48 h AXEE AQP4 REAUMRE  (ABC x200)
ACD [HAFT T % ,4 RAZEREIER KF(P>0.5). Fig 2 More and intense AQP4-positive capillaries in cerebral cor-
2.6 wALEEAL A B L WAL tex at 48 h  ( ABC x200)

HLEE T AQP4 Y Il PN B2 40 i i 0 e ok A2 A 52 P
Fik, N B A IR 2 2 /0 A — i) BH 4 R, 5 JE B oA DL PH
BRI . MLBETT AQP4 mRINA Z 38 FURL (e K /5 40 0 A% 11 il 4
P B R PR

H3 EEMBAAMERAQPI FHZT (FAlikX x400)
Fig 3 Positive AQP4 mRNA at nucleus of endothelial cells and as-
trocytes in control group (in situ hybridization x400)

F1 AQP4 RGHERAUZRFEMBALTLER (y£5, n=8)
Tab 1 AQP4 immunocytochemical staining and in situ hybridization

of brain tissue (x =5, n=8)

Group Immunohistochemistry ( ACD)  Hybridization in situ( ACD)
Normal control 1.279 £0. 114 1.369 £0. 134
4h . 1.312£0. 145 * 1.384 £0. 125
24 h 1.548 £0. 164 ** 1.516 £0. 147 **
48 h 1.625 £0. 836 ** 1.672 £0. 149 **
id 1.612 0, 114 ** 1.616 £0. 178 **
2 weeks 1.417 £0. 151 * 1.451 £0.137*
4 weeks 1.398 +0. 108 1.391 £0. 117

* 1 P<0.05, #x : P<0.01, vs normal control
A: Enhancing endocytotic vesicles of endothelial cells, faint mitochon-

dria cristae and tight junction( T ) and swelling astrocyte end-feet( * ) WA E EAG RS I CLU ( glutamate , 4 #H ), GABA

(hEM xd25 00:)) :j ?‘ﬁ:;m" y(;:)()() A) and processes ( * ) became ( gamm—amm{)l)ulyrlt' sy E}E T@) {5 iﬁzﬂ"li%%‘% )mL.ﬁ 25 ﬁl‘f"%
ite le ‘M x4 2 z

e sne vaewe ) AR EHI4 h 1.2 3 d Glu 1 GABA 5 i 4 %t B4R K i

Bl 4hEXMERBENE i e o - <
Fig 1 Pathological changes of cerebral cortex at 24 h HE5F(P>0.05) AW 2.4 B4l Clu B8 FEE(P<0.01), 4
iz GABA B3 E (P <0.01) .
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#2 GLU,GABA &R#©NHR (¥ +5)
Tab 2 The content of GLU, GABA in brain tissue (¥ =5)
Group Normal control 4 h 1d 2d 3d 2 weeks 4 weeks
GLU 28.02£3.10 26,45 +0.79 25.40 +6.51 27.76 0,69 26,85 +2,60 12.51 0. 18 * 13.10+1.01*
GABA 2.70 £0. 11 2.74+0.23 2.20£0, 67 2,52+0.07 2,29 +0.15 4,76 £0,14* 3.86£0.21"*

w3 P<0.01, vs normal control

3 itig

AW 55 B AR TR 5 000 m 8 R SR W8 AT
B iR As4k, 1 ~3 d B RBA G sh Rtk it
TR R R AR, LU TR A, (B H R 2, 4
JE A i3l ) 00 B 2k L F 9 BB K ek & A=, E—FE TS,
R ZFP B BEA R A R RN, X 92 5 FR 4 A0 &
IL R TR, B A AR AL A A X — AR R 7R

25 S0 WL % 31 S 06 Bl ) A ik AL A BT 4 h
B 4 R ot o A A, B 40 ML ) 2 4 A O
BRI 2, SORLIAHE B, 500 3 432 1A BB 25 | (] et i
JEC 40 A A B, $2 7R BBB (S G BR, 4k 24 48 h
PR B2 2 P AR AP S A, () st ) B 2 A A0/ 2
AR, B A o, R e ik, B E
HF L5 B 40 1M 55 55 BBB 1545 18 15 . i i 0 3 338 1 5
74 h S RIURLE IR B PN, TG LR 24 h Rt
AFEE B F BT, 48 h G BORLHE A 1145 7] Bl 20 48 1]
B, g —2 MIE 25 AN E_EIESE BBB 3@ i ME g g L 5
S, AW, PR KIS ES. T2 h F
A LA ORI 1, BBB THREFITE SRR E .2 ~4 [
A I B R 2 W3 & HOPE R T A R A S e
15 150, )32 4738 O e TR P

PATE RO ZE PO IS 43 At S, 50 I A 7 B 2 1f 4%
TR K =% (B ok = RN 25 2 B, AR 52 5 L 2%
58 W, BBB U S B oA R D L B A 4 B
ML A sh w52, & &R Z= WK, 72
h G HfE 8%, BBB i A8 & . b e R A THEM 40 5 A
SN0 R I ER A 2 A 22 O R AN A 22 S AUk
H AR B W AE R 2 500 m LA R N B
7K b A A ), 8 — 2B 42 8 9 4K, BBB 5 45 AT fiE B
BB ERG — 4R NKICEER >HACE &
o X —HENA REE— 5L 00 T R, B | HACE
PREUOR A ZE SR UESE, % HACE MWFsEE/ L@
AR I s, (B R A v TN G 3 ) v i B Ak R
Ko, AR SEBG 45 LR TR 1 TR ST BRIV S A JR 1) ARG 7K St
A Hopi B RE , 5 HACE By 3h [ —%¢,

IS T 2 L e X e 5 1 i) 00 L, %o ol 2 4
SCRPFIGRAP R, (R Bs I /2 2 5 BBB B i, 7E 1L
A 22 4 Y ) £ 38 £ B RN I O R AR ) 1Y
IZ4 . UTAEAEAN i, AR I b ) T 9T AP

B, B A2 ANk L A5 8 (30 min ) B RE T3 B2 TE 40l
(AC) ik, EAF L e T & T, N REFH
TSI o i i B B2 TE 40 D R R R O A 1 R R
(A &R RAEIR) 2F 40 E F 95 A 5 (i
MCP-1 IL-1B) -+ A B J2 4k & 4 o 461 195 1 41 28 T FE
TR EE R, N 5 2 2 BB B 55 Fn il 2247 A 7
5 0 TR 240 A 73 L A R R A AR

AMS/HACE 2 754 i Jo 4 M 5z 1z 20> DL A 5 41 E
74 S5 5% 3]G I 44 A B o 422 4 ) L Jo 2
HH B0 e 2R B, (L 20 4 i 4R A e B0 P 2
AR (1 28 A A -2 AR PO 2 B8 7 AT REAF A M 2 15 3
HIRESEN ) s BBB A A 95 B O , (HLAR A M 7K b 2 A
FU AT 00 5 240 B 5 I X Ao 25 24 e ) 5 0 £ 7 79 e ]
A : D4 SCHR B 215 540 i 520 AT RERFEMER 3, Sl
i 5 BRE A PR 22 I B o 22 T 40 45 LB A K @R 1 Y
TR 440 S 7 T BB o 8 ST AR R AP P o 40 L B
KM iKkS 5 BBB 7KGHE 7 LA K B 4 70 A [ 18 &
TR, e n o il . ASLHFT{E GLU \GAB
R 445 B 6 (4,24 .48 h,3 d) AR 4L 5 IE H % R4
FHEE TCA R GE T2 22 57 , A H B R BRI, W RE 40 1 72
BERR AT e T A0 M PR A e R B L P . ™ A%
Ao TR 40 R S L, D) S A A R R

Xf AMS K HACE X —J@fE i ot R A L E D
L (HF] HATA L0 T LM A Z A AR,
X KIEIE 2 E (AQP) YA 58 8 7 , Ji I 4 A i L fr)
AQP4 of 7K - ) 8 15 SRR . A BRI
ANTR) 5 T A S5 W 4 2 A A e L 755 e A 7 e 46
THOLT AQP4 Fik FH i, A Ry ax F Ay 2 2 T 4l i Ay
A2 O] A O R Y RS LR (4R
2 90 F A PR 22 T AS 32 40495 Y S N, (ELot JBE f F 1
Rt B R 2 BV A N R R T
TR, om0 £ o) T ) A VB P A5 2L, o K B
Pt i N34 A B HACE B2 5 AQP4 (1Y
FHRAFFT i WARIE , A 55 5 W EE 3] AQP4 1 H 1E
ke R R #40 if J0 3% 5% 56 BHPE #6354 , AQP4 mRNA 1
A% SR PRPE R IR, SR AQPA 754+ I ¥ 11 e
RAFTEAE . (Al A 2 T8 40 A I8 P 2 AQP4 Al
AQP4 mRNA 7 #F A & R W BH PR ik 1o, 5 Bk
BBB K¢ Jie [5 40 M g B2 80U [ 45, 4% AQPA [y id R ik
A AR ACE G 0 1 43 SN PR, 7K GHLE 8 I e A TE N



%16 1

e ST, 4. 1Rl LIS RE A i -5 7KL E 3 4 (AQP4 ) YRS PE SR i 9 1689

40 R B A | A G , 245 A 114 2K P , A SRk ol
oy TR R, AT REVE — 4 3 30 BBB 45, il K
A&

A S0 3 2 vy TSl 4y 4 I s BERATE 5 4 SR 4y
P, #2228 AMS il HACE %4 i) AT fEHLH , {5 AQP4 £
A Ao R R R R O R e Ak ) i A, AQP4
e [JR] e 2K E 85 i K2 1 F0 HACE () /0 8 SCAEL 75
WA

B & 3Lk -

[1] Dumont L, Lysakowski C, Kayser B. High altitude cerebral oedema
[J]. Ann Fr Anesth Reanim, 2003,22(4): 320 - 324,

[2] Basnyat B, Murdoch, D R. High-altitude illness| J]. Lancet, 2003,
361(9373) . 1967 - 1974.

(37 WiakoR, B4, SRt 2 PE Lo A B K e ff o it Jie
(1], WBREESA4GE, 2004, 14(1); 61 -64,

[4] Fhowdlh, Euhok, SO, % RRUE MBI, mIRES
Juiki, 1998, 8(4) . 54 -55

[5] Haberg A, Sonnewald U. Contributions of astrocyles to ischemia-in-
duced neuronaldysfunction in vive[ ]]. Advances in Molecular and Cell
Biology, 2003, 31 (Pt 3): 837 —855.

T Pt At AL ILEl WAL AP L W APl AL AL AL YimLe AL AR n Wi Ll AR ML W N L AL AL Wt AL e Lo s

| 16
FLCAE AR B B L2 i A7 4 1 FOCIEL 0T 2 D4 A
A 1] 4 5 Y E 6 )1 200 5], 2 4K 5 ) 0.9
il IR eI B (A AT A ] Il
il | M 4 1 J ki 1] [ af 11 H SRR N
Je5s ) Pl [\ & | 1) 1y 1007
} & AERALIE
MCASZU T G S8 AN E B %0 A o LB 421 £ R
{9 A<l 2 i‘l'i\.‘_le L BT FLHA Y i
(V4R T~ e el e [ el s I Pl a8 - A |
{7 I R = o ||| S S B h [F AN AN Ty
N 111 N PP A A1 [1E i 7] -y 1
IMhT | I i |i\ 4 | 1‘| | I | " L1l 1 ] |
| A7 A ) Iji 0 { : i
it s ad Eh il [N
i/ [ il] 184 Ji |
| AU R | |} Mgl -7 [ I 1 ]
1 Al B URGE! b I TR A
11619 R i 1A f 11 [
H [ofy 5L RLIT i AN A (1 ‘ PHA F
l ] A | I /]
Lo M1 A DT R j 1is P
| i LA 1) 52 3 I 1| ' 3 | |
1 1] $24 | 5} b 1) e, N
(G L S N el 5 | ) il % i [THEYENA

[6] Ransom B, Behar T, Nedergaard M. New roles for astrocytes ( stars al
last) [J]7 Trends Neurosei, 2003, 26(10) ; 520 -522.

[7] Papadopoulos M C, Krishna 8, Verkman A 8. Aquaporin water chan-
nels and brain edema[ J]. M1 Sinai ] Med, 2002, 69(4) ; 242 -248.

[8] #miesc, Mbboc. Kl HE D AQP, /£ X died REE AR T].
EEeiig, 2004, 10(4) ; 234 —235.

[9] & i, EW. KILE A4 Sk (1], EAhEE a2
5 EkE 4, 2003, 30(2); 116 - 119.

[10] ZEdEde, fhi 4. 92800 5 K8 E & B4 i ERaE
(1] e fl e, 2004, 37(2); 144 - 148.

[11] Sun M C, Honey C R, Berk C, et al. Regulation of aquaporin4 in a
traumatic brain injury model in rats[ ]]. ] Neurosurg, 2003, 98(3) ;
565-569.

[12] Vajda Z, Pedersen M, Fuchtbauer E M, et al. Delayed onset of brain
edema and mislocalization of aquaporin4 in dystrophin-null transgenic
mice[ J]. Proc Natl Acad Sei U § A, 2002, 99(20); 13131 -
13136.

[13] Nicchia G P, Frigeri A, Liuzzi G M, et al. Inhibition of aquaporin4
expression in astrocytes by RNAI determines alteration in cell morphol-
ogy, growth, and water transport and induces changes in ischemia-re-
lated genes[ J]. FASEB J, 2003, 17(11): 1508 — 1510,

(3 HEX)

g A
e AP P

|5

T 1 P O e A R e 1 O T B e 31 =R 118 [ e

W/ PRI B R R 7 ) P LA 71 e 4 4 ol

R TR E R B T 7 i o i B = S

[t P2 i AN T AR iEeh M T AT A2 W], 4 AR A ARG

e 1] R T et [N U R TR R e (o

ks () b B A W) e 5§ (75— 09

L HKARIES . B

I ST o] obr =] P O3 9. TV - B0



