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Role of Neuronal Nitric Oxide Synthase 
in Regulating Retinal Blood Flow During Fl icker-lnduced Hyperemia in Cats 

Invest Ophthalmol Vis Sci. 2015;56;3113-3120. 

::::. ~ ;D~~Q GtL-Cv\ 0a ::.nl'HJ'i!JB~t$mltl§-i!J;D~Jfn.1JiE~{-1(;Wj;J ~ Mf*;D~ db 0::::. ~ (Neurovascular 

coupling) ~1J':L-Cv\0a ::_O)Jfn.iJiE~JJD!SzJtlJ:, aktt§J.tJJ€,m, (•PJH[l3, f,Dlfn.ff_ ~J:fag~:f) f;::f:J 

v \-Ctilf.:~\JJ0).@'.~1/}~{E;T L -Cv \ 0::::. ~ ;D~ili~¥1H~r 6 tL-Cv\ 0a L/J• L, 7 :J y :JJ-Jfn.rJiE:f:l!l)JDN 

);t0)'.)1-T ;J. 7J ::::;\'.A f;:MT 6¥REIJ:1Jdtv\a ::_ti.,~ ~f;:-~{t;~*~PX:M* (NOS) O)?J-~~;J:R.~il. 

~1\'U~db 0 L-NMMA ~~$Jrt)t-9- ('f~B:) L -C 7 :J y :JJ-Jfn.rJiE:f:l!l)JO~;;t~~{iffi L k¥REIJ::1\l~5cdb 0 

/J~, -$51: L kJU~IJ:::f~ GtL-Cv\ftv \0 -t 0)-IZ§ ~ L -c' L-NMMA 0)~$Jrt)t-9-;J~Jfn.J±l;:j&.!I L, *Jl!J 

B~JmfJTO) Ifn.iJiE/J~lEiitl;: ~iJL{iffi 6 tL -Cv \ft !3•0 tc RJfjl§,r!/J~~ :Z G tL 0 a 

NOS [;:IJ:: 3 --J0)7 -1 :J-if-1 .A (eNOS, nNOS, iNOS) /J~db f'.J, nNOS ~ eNOS IJ::7'.Em-:tk1j~'tifi1¥MC 

1¥.J[;:j;~O)-~{t;~* (NO) ~±JJX;L, mHJ!n~O)±J:!i¥JWlf!1i)j~:ff0-Cv\0 ~~:ZGh--Cv\0a 

*Jl!J~lU3v\-C eNOS IJ::*Jl!J~Jfn.~J:fag~[;:, nNOS IJ::::7' :J 7¥SJB§~t$ml¥SJB§f;:5fim L-Cv\0::::. ~ IJ~~Q 

GtL-Cv \ 0a fZ/dJ::::::. tL ~ ~*Jl!J~1JU~f;::};:)v\-C eNOS ;D~ Y :r 7 7.. 1" v ;q;: J:: 0 NO ±JiX;f;:M-9- L 

-Cv \ 0 :::::_ ~ ~¥R~ L tea L/J• L, *Jl!JB~1Ji!l~O)~Jlfj1i)j[;::}3 ~t 0 nNOS O)~j!i.r]l;: --Jv \"( IJ::5K~~gij ~db 0 

-t::. ~fl(;k IJ:: eNOS ~ nNOS !3~7 :J y :JJ-Jfn.iJiE:i:l!l)JDNfitl;:M-9-T 0 !J•i§IJ•~~WL, 6 G f;: NOS 

rn i!F~U O);f,Ifffe-IDKt)t-9-f;: J:: 0 ~$Jr lfn.J±r--.0)~*1 ~~ < tc 'th, Ti¥4-Tf*P1t)t-9-f;: J:: 0 i!JIW,J~~ ~11'0 
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1. ~~tb~ 

~~le l'i/JX;;t ::::r 80 /2b (f*m 2.3-4.5kg):a: Jtlv\tea ~'gtJ)JF7¥]~, t: * 7 1v7 :/C''.£::!i:f W!Ci'iif: L,* 

1f::/'\:/;7o.::::1).b.lc-C?l=tb1t:U~J,TO)~.~:a:_,:j:y.-::dea ~~r:f:rf'i, ~:l:~.rfilEE, 'L'tB~, §NEE 

:a:_,*-JUfi:~'-J (C-1:-;::: :7' ~ l,,, tb~.rfn.jf .A )ttJr:a:~Jt:jj-0 tea 

2. *J~rn*~*O)ifiiffi 

;rx,,z 7!~003£ L,,te v--lf- F:;; 7°7-§NJ1£.rfilmt~t:a: Jtl v\, *1tJB*tb~$-:5tttO).rfil if1£ ~ *§M 

.rfilrliEJIB:& :a: IRJ aif (cl,ijij/E L, -C*§x;J-.rfilyj)E;, :a:• 1±1 L, tea 

3. 7 V :;; ti -7\:;wUt* 
LED 7\':;WJ'l&Jtlv\, 2 aifFFi90)W~Ji~fit1&tcwUt*Jl!(Ji&t~:a: 2, 4, 8, 16, 24, 32, 64Hz ~W21t:~i:t, 4§­

Jl!(JiBt~tc:tGft 0.rZ-.A 7-1 :/n~ GO):/i::k.rfil11iE:!:~JJa&i&•l±I L,k (4§- n=6L '!f.k, :li:k.rfilmt 

W21t:&1~Gt10Jl!(Ji3(j)i::a:_,Jtji;\, wUt*M0)5)j-FFl9&.rZ-.A7-1:/~ l,,-C, 7V 7:JJ-wiJ~~3 

:5tfb~ ~ wUt*~ T~ 5 :5tF"9 tcz~ IJ, 30 tJ;'ffl;tc.rfilrliEtijUJI: UnUif~'-JW21t::a:~c,~ L, k (n=l2) a 

4: ~~O)fr'Ff-1*17'11%V:;aJ.. 

NOS ?f:~:j:R~].~*IJC';l.i)0 L-NAME (50/iM, 500 µ,M, 5mM, 50mM, 4§-n=5)~ nNOS ~:j:R~B.~ 

*iJC';l.i)0 L-NPA(50µ,M, 500µ,M, 5mM, 50mM, 4§- n=5)& 50µ,I -lil1ff-f-11Js:r1tca}..L,fca 

L-NAME ~ L-NPA f'i v :/IMt*~ilr±.3'1iz:t;i[7.k (PBS) ta~~~ L,fca L-NAME ~ L-NPA f'J:r;t 

~~ 2 aifF"9C'~::iJ-'*iM&::k~ tt.0fcll), *ltJB*.rfil11rEiJlU/EO) 2 aifF"9Mtcr;t~ L,fca 

5. L-NPA O).rfilY!iEW21t:tc:t3ft0 L-Arginine, D-Arginine O)~::iJ-'* · 

L-NPA O).rfilyfrEW21l::t'i L-Arginine /NO pathway tc::t3v\-C:s'z:{,zjs:tr,'°fJU'-J~].~C';l.i)0n~:a:i¥1iffiT0 

fell), L-NPA (50mM) ~ L-Arginine (100mM,n=5) '!f.td'iD-Arginine (100mM,n=5) :a:_, 

[RJaiftct)t4 L,, .rfilmEW21t:&i¥1iffi L,tea 

6. ·f 7 -:/-:Jr-.:::::/ (BK) tc d:: 0 eNOS ~:ff·t1JitJ.il*.rfil1frE:l:~}JQ5(;;t 

;rx,,z f'iJ2,l,Mtc, 7 :7' *ltJB*:t'l±\.rfil 'g*~-* ::::r -li!1ff-f-{,zjs:rkJt)t4~~* tc:}Qv \-C BK 7!~ eNOS ~:ff·t1:: 

tc.rfil 'g&:JJt~~i:t, .rfilmt&:l:~)JQ ~it0:. ~&./it~, l,,-C:}Q IJ, L-NAME (500µM), L-NPA (5 

mML ::::r:/}-o-;v~l,,-CPBS:a:1i'rlJ-f-{,zjs:fkjt)t4~tcBK (50µM, 4§-n=5) ~~GtcTiM1+1* 

r1t)t4 l,,, :Cn.:enO) eNOS ~:ff·t1::.rfilyj)E:l:~}JQ5(;;t&i,llij}EL,tca '!f.te, L-NPA O)t)t41& BK 

0);0~;b IJ tc NO F-T-C';l.i) 0 sodium nitroprusside (SNP, 5mM, n=5) &t)t4 l,,[Rj~0)7°P 1-­

::::r JvC' .rfn.11iEW21l:: :a:iJlU IE l,, tea 

7. L-NAME (500µM) ~L-NPA (5mM), }-P:/*-:Jr-y:/ (TXA2) (50µM), PBS (::::r:/}-P 
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-;v) W:-9-ifOJ7 y y j;-lfumc:ft1JDRfitOJ{JlUJE 

nNOS 0) 7 Y y j;-lfuyfrEt\!l11JDRfit"""-OJ00-9-1i:-1~~fT 0 tclh,L-NAME(500µM, n=5) c1:: L-NPA 

(5mM, n=5), PBS (n=5) W:--9-2 a~FFl~1&0J7 Y yj;-lfuyfrE:ft1JDRfit1!:-{JlUJEL,fco *IElB~JfutlE 

~7Y-vft-J't~RMOJ5~00 ~-~7~~) c1::~Mif3~00K•~~JEL, ~-~7 

~~ii> G OJil:*Jfumct\!l11JD~1!:-~i±l Ltco 

L-NAME (500µM) c1:: L-NPA (5mM) OJ1i)l§-T{;.1s:V'JW:-9-rc J: ~ JE~*IEJB~JfurfrEii~]JBlGy L, 7 y 

-v ft-JfurfrEt\!l11JoJXrtrc~~~_g_*- 0 RJ§5·r'.Eii~ lb-:i tc tclh, lfu1frEOJ~-~ 7 ~ ~ :::r ~ r- o­

;v c1:: L --C TXA2 (50µM, n=5) 1!:-~-9- L --CIRJ~0)~,~1!:-1t-=i tco 

8. mtcH'¥a"JJ21l!f!. 

2 f:i§FFi~O)J;t:;~f;:fj:, Mann-Whitney U-test'bL<f'i Wilcoxon signed-rank test 1!:-1'f-=i tc 0 IRJ-f:i§ 

0) J;t;~ f;: f'i,IX:fi~'Wc~tff (one-way ANOV A for repeated measurements )1&, Bonferroni multiple 

range test 1!:-1t-=i ko ~~~~ 5%*M1i-*ff~t'¥a':l;ff~ c1:: L tco 

1. 7 Y -v ft-J'tWIJROJ JtiJ tSt~r;: J: 0 ~B~lfu1frEOJ~a~i¥J~{t; 

16Hz OJJ'tWURrc J: ~ il::kOJJfurfrEJ::*iJ~1~ G.tLtco 7 Y -v ft-WU?*r;: J: 0 JfumEOJ~a~~{t;f'i, 

WU?*ift#-;k rct\!l11JD L, 2 :0-.SJJ1f:C"7°7 J---r;:J¥Ltco 16Hz, 3 ~FFliOJWUr*-z:~-~ 7~ ~ii, 

G dJ Jfu !fi:ff'i 7.6± 0.9%, JfurfrEJ*Bl'. f'i 32.9±3.2%, JfurfrEliU'i 53.5 ±3.4%:it1JD L tco 

2. NOS ~Jl.~;tiUOJ1!~-T{;.1s:V'J~-9-r;:J: 0*iEJB~IfilmE"""-OJ~~ 

NOS ?f:~~~Jl.~;tfUC"lb 0 L-NAME (50µM, 500µM, 5mM, 50mM) c1:: nNOS ~tR~Jl.~JiUC"lb 0 

L-NPA(50µM, 500µM, 5mM, 50mM)OJ~-9-f;: J: ~ *IElB~lfutfrEl'i],ilg[{t:f.¥1¥.J f;:?JBlG:P L fco r-:::-~ 7 

~~ii> G OJJfuyfrE]JBlGy~f'i L-NAME 500µM, L-NPA 5mM ~_g_ C".:C.t1-t".t1 21.9±4.3%, 

22.1±3 .6% C" lb 0 fco 

3. L-NPA OJJfumE~{t;f;:J31t 0 L-Arginine, D-Arginine OJ5i"j]5f!: 

L-NPA (50mM) ~--9-r;: J: 0 Jfumctmt:Pr'i NOS OJl!;Ji[-Z:lb 0 L-Arginine (IOOmM) c1:: 0) [Fl)a~ 

~-9-f;: J: ~ tri:::>rfi ~ ntc-)J, D-Arginine (IOOmM) c1:: 0) IRJS~~_g_ C"f'i~{L;i'ift < , L-NPA 

OJJfumE~{l:;f'i L-Arginine /NO pathway [;::}3 ~t 0 :s'z:{;.js:lf,f~i§"J~Jl. ~C" lb 0;:. c1:: iJ~;if: ~ .t1fco 

4. BK c1:: SNP 0) lfumct~1JDRfit fC)\tT 0 L-NAME (500µM)' L-NPA (5mM) O)~~ 

L-NAME (500µM) ~--9-f=i§C"f'i BK r;:J: 0Jfumct~1JDRfitiJ~;J:rpfl]lj ~ ntcil~, L-NPA (5mM) 

f=i§C"f'i PBS f=i§c1:'.J;t:;r-:::;ff~~f'iftii>0k.o jJc L-NPA (5mM) f=i§C"f'i, SNP f;:J: 0Jfu¥frE:ft 

1JD!Xfitf;::}31t\--C b PBS f=i§ c1:: J;t~ff~~f'iftiJ>-:i tc 0 

5. JE~*iEJB~JfuyfrE c1:: 7 Y y j;- lfu¥frEt\!l11JD!Xfit fc:XtT 0 L-NAME (500µM), L-NPA (5mM), TXA2 
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(50µM) O)~*I 

L-NAME (500µM)' L-NPA (5mM)' TXA2 (50µM) "6-~lHi:PMl-=f{2js:j7'Jf;tlj. 2 a~rl'li~, ~­

A 7-1 /Jfub=fEfj:fRJf£StOJJfuVJE{ltT~~;gei)fc CL-NAME~ 21.9±4.3%, L-NPA ~ 20.3±3.7%, 

TXA2 ~ 21.8±6.9%, 115- n=5)o 7 !J y jJ-JfuiJlE:l:~)JDBUtl-J: L-NAME ~' L-NPA ~--Ct'J::-t-":h 

-t':h 14.8±3.6%, 19.7±3.0%.!:: PBS~ 54.7±2.8%(;:::Jt;~:ff~t;:{l1S;TLtd'< TXA2 ~t'J:: 49.1 

±4.7% .!:: PBS~.!:: ;ff~~l'J:ftti,0 tc. 0 

7 !J ::; :JJ-,~~JIGO)J1iiJ¥J:•srt;:J: fJ 7 !J ::; :JJ.-JfuViE~no13ZJt1-J:~1t L, 16Hz O)JFiJtJ:•sr--clfil 

iJlE:i:~JJo¥1-J:*~ 60% C: :lll'ck:--C~ 0 ko 7 !J ::; 7J-JfuiTiE~:1JDJXfitt-J:,~~JIGOJWU••srt;:~*l2; h0 

::_ C: ti~ ij!H:J ti, C: ft 0 fc. 0 ~k ft §l~J~jfil,O)jj~~(;: 7 !J Y jJ - JfuyJlE;l:~JJDJXJit 0) fitJij;'.J~~JH~ 2; fl; Q iJ~, 

-t--OJ~~~~JltOJ~••sr~~-T0~~--C~0C:~~Ghfco 

;f$mIS:I * NO -@! P.lGM*~_[ ~jfiJ OJf;t lJ-t;: J: fJ *~B~JE'ffi Jia.iTiE, 7 !J ::; 7J - _rfujJlE~JJDJXfitiJ~rmlG~~ L 

, tc::. C: ti, G, *~~JE'ffi JfuViE, 7 !J ::; 7J-JfuViE~:1JDJXJitO){jiJ;f!;t;:;toti \-C t:f$mIS:I *NO ~P.lGM* 

iJ~~_q. L-Cv\g::. C: iJ~*ljlj)j Lfco 

~PJ<rn,~.1¥f t;:;toti \-c 7 !J ::; 7J-Jfu1JlE~:1JDJXfitOJ{ltTiJ~¥~15' 2; :h-Cv\ 0 o ::. :h '! --c, ::. 0) !XJit 

fj:Jfu ~P'Jszti, Gmctl:l 2;h0 NO (;: J: 0 t OJ--C~ fJ' ~PJ<(p3(;:J: fJ 17'J&:t~§~iJ~~:lif~2;h-Cv\g tc 

Cl)jijG~~T 0 C: ~ ~ Gh-Cv\fco LiJ, L, Jfs::iiJFJ'Et;: J: fJ 7 !J ::; 7J-JfuV)E:i:~:1JDJXJit--Cl-J:Jfu ~17'JBt Iii 

*NO ~P.lGM* (eNOS) J;JJ::J;:, ;f$milil* NO -@!P.lGM* (nNOS) iJ~:m~ft:&tiJ~tEl.0-Cv\6 

::. C: iJ~*!Jlj)j Lfco nNOS l-J:*~B~t;:;tov\-Cf$mI*BlB'r<J~f !J 7*BlB§t;:3fi~ L-Cv\00 -t--h~, 7 !J 

::; :JJ-W!JrJ:t;: J: 0*~B~JfuiJ1EOJ~JlllitrH-J:::E:t;:Jfu ~17'J&:--Cl'J=ft < f$mI*Ji~l~:~l !J 7*BlB'r<Jt;:*1f L -C:to 

fJ, ~PJ<(r3t;: J: 0 7 !J ::; 7J-JfuViE:i:~:1JDJXfitOJ{ltTl-J:, *~B~Jfu ~OJx~c:fJ.&:!Ji::lZ--C ilb 0 *~~17'Jii O)~ 

flll~ BZ§9c L -Cv\ 6 RJ§~·r!iJ~~P~ 2; ntco 

Jfs:1i}f~--C, *~B~t;: neurovascular unit iJ~1¥1± L, nNOS iJ~-{--0) mediator --C~ 6::. C: iJ~*ljlj)j Lfco 

;f$m£:S:! *NO -@!P.lGM*~_[~jfiJ--C ~ 6 L-NPA OJf;tlJ-t;: J: fJ, !E'ffi*~B~JfuV)E C: 7 !J y :JJ-JfuyJlE:I:~ 

JJDBZJit iJ~~,p L tc::. C: iJ, G, !E'ffi*~B~JfuViE OJ~JlllW C: 7 !J ::; :JJ- 1fujJ1E~:1JDJXJit OJ jjllf jJ f;:;f$m£: ft* 
NO ~PX;M*iJ~1¥J-9- L-Cv\0::. C: iJ~*!Jlj)j Lfco 
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' 

~ft~ffitfi: ;t:S;f gp wx \,"J~i 

/~ 
~ ft ~ = ~ES ~•m 

r/"'"';.", ·,,, 

ffel \ 'y 

'.,,,z,~,;'",,:/f" 

~ ft ~ = @Vil twz @ ffel 

Role of Neuronal Nitric Oxide Synthase 
in Regulating Retinal Blood Flow During Flicker-Induced Hyperemia in Cats 

*lij H~ f;: 7 !J y ft ~ ::It *U ~ :fr )} ;t i5 C: , *lij H~ Jfu. mt ii~ :f:~ 1JD T i5 ::. C: ii~ *° G h 
--c ", ;s 0 J1I ~ , 1* -'-< ft. ~N * ,~ f:: :tG ", --c ti 'dJ --c £P. m (f) ~ ~f -r: =- (f) m rTiE t~ no JX 
rit ti~ fI:t r L- --c "' ;s ::. e: ii~ ¥~ ~ ~ :n --c "' ;s 0 L- ii" L- , e:-, (f) J: 5 ft. SJ- --1-~ 1• -r: , 
7 !J y jJ ~ ]1t *111~ -Z: Jfu. iJTE :f:~ 1JD J5[ fit ii~ §I ~ Jl:a ::. ~ h i5 lJ" Ii /F ~ -Z: lb 0 tc o -

jj' NO if PX: M * (f) ~F ~ tR ~Ji~ Jflj -r: lb i5 L-NMMA :fr~ Jr r;t)} T i5 C: ' 7 !) 

y ft ~ :W: *U ~ f;: J: i5 Jfu. iJTE :f:~ 1JD JX Tit ii~ ~ 1l:: T i5 :. C: ii~ ¥~ ~ ~ h --c v ' i5 ii~ , -
If( L- k ~ !§~ Ii 1~ G h --C 1t ' ft. 1t ' o N 0 if PX: M * f;: Ii , 3 "'J (f) 7 -1 Y -If -1 A ii~ 
1¥1:£ T i5 o 1'~ l:±i ~Ii, *lij H~t$ {EI *al H~H:: 36 m L- --C 1t' i51$ {EI S3 * NO if PX: M * 
ii~ 7 !J y ft ~ Jfu. iJTE :f:~ 1JD JX Tit f;: ~)} T i5 ii"~ iJ" :fr~ ~i L- k o 

~ .~ f;: Ii ;f :::r :fr Jt:JV' , v ~ -If ~ F y 7° 7 ~ ~N J1f Jfu. iJTE ~t f;: J: !'.J *I§ M Jfu. iJTE ii 
:fr ~t iJU L- tc 0 7 !J y jJ ~ ::It *U ~ Ii , LED ::It ii* :fr ~ 1t' , 13- fi ~ ~ Ii 1ifli --1- {Lis: r*J 
f:: ~ ~ :fr i± A L- k o 



~ k ft Ji1fJ ~ ~ 0) 7 !J --;,; 7J ~ :Yt C' WU~ T 0 C: 16 Hz C' ~ * 0) .rfn. ifrLl:: ~ iJ~ J! 
G .h tc o .rfn. ifrH::t , WU~ 1~ ~ k fc :!:~ tm t,, , 2 :51 £J- ~if: -e 7° 7 t- ~ f c :@ t,, k 0 t$ 
ml Iii* NO -fr PX: M * ~ ~ tR s"J fC ~£1 ~ T 0 L-NPA Ii' .rfn. ifrE :!:~LfJO ~in mu l_,, k 0 

L-NPA Ii ff,~ D~ !E 1t .rfn. ifrE 0) rmll & t §I ~ !Ea =. T iJ~, t$ ml S3 * NO it PX: M * 0) ~ 
J{ C' lb 0 L-arginine ~ 1PJ a~~ J:j. T 0 C: rmJG & iJ~ :j:fp mu ~ .h tc o ~ G fc, r*J &: ~ 
NO it PX: M * ~ 7! •11: {[::: T 0 ""f 7 -/ ::\=- .:::::. /' ~ NO F T ~ 0) sodium 
nitroprusside fC ~ I'.) Zf.1:. l_,, tc NO fC ~ Q .rfn. ifrE :!:~ j]Q l'i' ~I~ C' ffl v' k rl )jt 0) 

L-NPA C'li~< J&~~StftftiP~ko =.nGO)m*li, L-NPA lit$mlS3* 
No -fr PX: M * ~ !l'if A s"J 1::. ~£1 ~ -t 0 =. e: 1::. ~ 1J , 7 !J --;,; :JJ ~ :Yt wu ij: 1::. ~ 0 .rfn. 
ifrE :!:~ j]Q ~ tJn mu l_,, tc =- C: ~ ~ l_,, tc 0 

* 1iJf ~Ii' 7 !J '/ jJ ~ lfn. ifrE :!:~no 1X fit :J;3 ~ -a*'~ D~ JE 1t .rfn. ifrE 0) ~ftiJ w fC t$ ml S3 
* NO -fr PX: M * iJ~ ~ J:j. l_,, --c v' 0 =- C: ~ ;f)] 06 --c ~ l_,, tc 0 1Jt *Ii' *~ 1* :AAJ ,m 1!r 
fc tJ ft 0 7 !J --;,; 7J ~ .rfn. ifrE ~ JJO lX fit 0) flt T Ii lfil If N ,&: iP G 1551: t±:! ~ .h 0 NO fc 
~ 0 t 0) C: ~ *- G .h --C ~ tc iJ~ , t$ ml S3 * No it PX: M * iJ~ :I: ~ ft 1)t ~rJ ~ 1H ~ 
--C v' 0 =. C: ~ ~ G 7J~ fc l,, tc o 

~ Jc r*J 'if. C'. ~ J!; ~ ~ f C /) v' ""( 0) ~ ~ ~~_ft fC ~ 0 ~ FP~ fC )(;j- l., --C b Jl ~ 
ft @J ~ iJ~ ~~ G :h , 1'Jf: t±:! 1!r Ii =. 0) i~ ~ f :=. tJ v' --c + :51 ft ~ • ~ ~ T 0 =. C: iJ~ ~ 
~ .hko t(J::O)~~m*iJ~ G, *~~~.ft:@?:li, *~~J(;Jqf± (~~) 0) 

~{lz: fc {!RT 0 t 0) C' lb 0 C: *U !El,, k o 


