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Abstract

The purposes of this stud.y were to stud.y the outcomes

of olosing eye1id.s, lacrinal passage ocolusion whilst closing

eyeI5.d.s and. bllnking after the mycriatics instillation whlch

effects the chane;e of pupil size ; and. to conpare the outoomes

of these three practices, by stuclying the eyed. ai]raent patients

from the out patient clinic of the ophthatmological Department,

the Raalathibod.i Hospital during June to September, l9BT.

The patients uere instilled. wlth mycri.aoyl and. the pupil

d-Llatation was measured. with slit lamp. The result was

obtained. from the stuity of llo patients, 75 males (4e.67%)

and. 77 females (*.5y"r, The age ra^nge was L5-7O yearsr
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! The patients were rand.omly d.istributed. into three gtoups,

nalnely 0roup I - Closing eyelicts f ot 2 m:inutes, Group II -
Lacrimal passage occlusion whilst closing eyelid.s for
2 ninutes, arid. Group lII - Slinking twice. [he change of

pupil size was evaluatecl after the second. clrop withirr. I,
10, 20, lAt 4Ot 50 and. 5O mi.nutes respectively. fhe results

showed. that these three practices hacl a sinilar effect on

pupil change. [hat 5.s, every practice showed. a bigger

pupil than the original at everlp practical point of view

arrcl the m€rximun increment was withjt 10, 40 and J0 minutes

respectLvely. After that there was a slight decrease r:ntil

the end. of the etud.y.

fhe comparati.ve study of these three different
praotices i.n pupil clilatation at various times showecl

that within 5 and 10 rninutes evercy practice was not statis-
tical significant different at the Ievel of .01. But for
within 2O, 7O, 40 r 50 a^nd. 6O mj.nutes both the closing

eyelid.s ancl the lacrimal passage occlusion whiLst closing

eyelicls were better than blirrking in statistical significant

d.ifference at the levef of .01. ilowever, there were no

statistical significant d.ifferences betrueen closing eyerid.s

and. lacrimal passage occlusion whilst closing eye1ld.s at the

leveL of .0L.

U
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I
t1 r-aaAqa

t UaUUlU6 il yl lildt t 1 l4U 11lr01l Ulf ? ylg 1

Ia
uyt!4 2

lly
?rriln, rufi rfiuuo.r

ul r,mudr drr rnrfid.roonq,,rfeiodqdnaau', lnumlirfinnrr

inlr11 uru"lun. rituofi', iirftJ
rracinurlrn (lnrurrt firrui{nrri un:n'ma niioruqa, ziz3 z s)
e l I { I .e _ ^e 

t i - J
d'{ rsuu r,luannrfr r r fl uur r qT{,I : il 1 ign ut rliurl. ou*J * ru1 nufi inqilr sd,rn

tJurdurrYu o.ruunu{1utrrJra-rarroru.oilgng.6r1f,i.o li"tiarn.n
dndu,ru "t,l,T'raruor urifi* r du6o urfruffafi'r.#ufirrfia,duruorr't,lr.,

r ;'[ unoon'l rtfi'uirsrT r i. r rr n..r r fi us u o ilr.u,i. o iuuir rmn r i r (J e]errm,

1e81 : 4i44iil r,r'fliu,rgngnduunrin'..r,iri,r,lu, ff.rfiliurnno{ul
I o *e t
fignnnfiuln (lioavailability) rgfi6lr6vrnnounn,rrirn*r o.fr rriutt
{,^ I a e , I &e ' ..
urji u toru,rfl ilm du rl ?, o u t u [o t r d-ut u,n u I uo u fr an fr' I uu n rfr u a yn r n I r iru*,t

(Uinimuar effeotive concentration = l@C) 6..priun'lUntrifU*,t
llvenrnadd,aea,.r.<,^,co1uml1uluuonnnruIntrlrrnrdlyfitl nncuilruTuri-t tolr ti,il'tntir

^e t I ' ( e
-.tt.. a a a q e 4
141 rltr3U' t rffiuro{n1t00nqnfiu1 [ muns tuu6n1, rnulfl .t ntnrriualu,r
_ -11.q al - An d r) X r- r^ 4?, t n t, lltt 0x1 urnuf0 u0 u t l,tu { [n:i uog fluqfl du:]fli ]l1{nlun1fl un: t nrilr o I
6'ru r r ru ff.rr rur ura?o n rru r irriuru .td'. u. #[iuu, 

^n 
rr yr 1.! d;, in u rr o,r

lylrrty
oiur;flr{ mrs rxu fiui,rfiarurrognfuur"ln (rrnn up{q, a,zlz

. vv e Y X l- rA J 
- 

4r'z1-2il n { uuu ns a { nt r fru*m ruult4uooii uou nuJintuu rfr gngnfr ut n
tlrttll

irftfuila'rfi'qrdoriurfi'untgrriufi'.rnd,116o ri.ufi*r..'r'lunrrfuJlufl0.rul
y - -v, ' .l y

rsr'[il'lurrr "[ntrn nr3?nfl1 r6oyrr $nsrruuu'Tr1 ( Maurice,

1980 I 7)

a

Copyright by Mahidol UniversityCopyright by Mahidol University



10

I

nr;?nn1 (cornea)

nr'?nn1,frudrrd,iuni. nmh u{i.urir,{n1 ifrnuilrli,r
0? uo n r iuu r du.r, rnfi n1, ?-rr r iu.rd'rro {,ouiuo,, duri., r r fl u"[ :tati r,rfi

{ttrylltctluuriuurou lduc]1flilunnrr'luuurrru re findrmr uoruurrY.rll

^^.ralrr fradrunr finruuuruirnrourouuon r iairunr d?mr{n01.l.rul

o.5e fra6runr

nrronnrrflrd.*uoi.rnruilurjnnnj.J.rd, r rn,rsfifrnuru;
le

fi rnud'.rtro'l:til

1. frrn*or;'la uuoni, ,o% i.rlfru,j.,drnm

2. hlfi r f,urdun,i.u.,f;ut,

3 . fi r iu:t*d llrrl , f;, or.*ru d., , fiu, iuilr;arvriurr.u[dn
J--l'

?lntduilrrattinriu? (cnia^::1, nerve) rda rtr'[rftunrc?nnmrnalu

r fi uria ru rlr ; dr niunmuifin nr r r ruu{ fr1,ru,i. orr.,,,]ur r wi r o,r oi'l u, du u
vrrt
tugofi (epithelirun) totnrr?nn1

'4 . .l e ' { - -l 
v t4. rrnrudTJlro'lunrrfi'nrurd{d.r vrtaurfidrfrqfiqnnnrurnuagu

| - ' I "r' a -e
rrufr'uun'lm rfio'tuudquionrunnaruu?on1 vr'r'liuo.r rfiru,ru'ti

j. fimicurlfflunrr r 6on'[iorr rqilr#u,j.ulit

nrvrnnrilrrnuri.uffu,fiu,duui.o r r ffu fio

Je'1. tilolntuuon (epitheliun) firrna ye ffu ffu0ruondn
4 - 

I' I y ) - v.^ I

riludunrfd rrna (squa.nous cerl) unrnou rr,,ar.#r,du6n ri,r"irtfu,
I | ,t'luqntflurroafuut (corr:mnar cell) d'nfi'uuuu rrwtxo,unfruurrrnruuu

I .I 'tU0 tultluu (3or^rna^n's membrane) iltilatuOtuuyt (Basenent roembrane)

14U1 50-55 nm.
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mn? m fui, urunqn, u o, du,1i. u* n i i.,r, u.r"[ ul rr r i a"[ a
ly(Mi*ovi,li) durithftu,nr.ri.r,,r r'laduru,irunrrrnr.

(Precorneal tear film) rdu6..1go,nr.rilti
It

z. uoutfiotulttuu (Bounants nembrane) finrruraurilryutrt

12 um,fluffUiirlfi,roi,duqnr.urrr'lrioun'lrri u,l,fluffudiur.,,lxA"n
n 1ur41unontfin r fioraf ourn r 6ua.r

3, Alnrur (Stroma or substantia propia) . t,flr,du

"r!rau'lu (fibrous tissue) firiu.ura;d'erfi'urflufu r 'la uor"trifi
----- d. rA a v{a t
uaonrEion tranfrilu'lufi'uilfio morrlyr'lnt (reratocytes)

rJA
4, tttJuttiotn6Etilt4 (Descemetrs membrane) finrruraur

5 Am, rJrrnouirut,dufin (Erastic tissue) d..rrrfir.urnrrnrfin"li

5.,d.u11 
.(nnao'brreliuro) rfiurdofu'iuEnr..rrrrr?nfl1

,flu,uu[ffurfiu, finfr'ui'rdu{"lr.iuomi.o. (Aqueous humor) firirdar;,q
.-.^rj^- --... t v I I n . e e,
vl 1 run, 3? fistlrnmuuu laou 1.lR {fr t fro:1t urJ r : noun,:u u."ujr ril,lol 7 vyq,
n 0.r;hufn r ; r fi ufi'r nrunur : f,r.m o r ih'l unr ;rnnr'lintn6 1 nuyr.rraird r iu
l--l9r9l'rtv

n 1 ufi nn 1 1.r1 ul,rum rnno.t rrrorvr r frn r ir"t rll unr r ?n n 1 u orirlu r 6urm iou ff.,r

nou"lrfid.rrrdrihuunurirurirl,flrJun*i.*. (i{oses t 1et5 s3*oo,
last, 1968s 33-44)

v I I | | Z . .^A r ^e - r .efut fro r [mrrr { t r raa.rfi ilqu drrffi1 un,u r fion'liau r qflr :fi uJ.r'ti
f . t . | 

't-i.rr y ilunna nl rfi uu lrm a { u,luuofl r ir"t rtnru'l urnr nJ r. 6o u dorli,ruuen,ra,

iT u'lu r flu,uo#dil, f*.n fi'.r fiuu rraia or rurn d n: o ru't u"t rfur rrl rul i r i.
d.ro.iloro,,u'Iuitlr,.lrual ,,rrur"lf,.irun,l. irurrfuarrlnfiq,oraurifinr0lrl

infnuu'tras"lu"lsrTulr,.l.rnrrrnrrlf,i (Havener, 1978 s 19)
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Y-

,dup, (coniunctiva)

IAAea
t U0ylllnf[J0l, nA 1UUU U t UO U 1.1

atlt A .ro'AZ"l td tJtdutsonulrau{xml1u

r daqnm rno{u? mnr r rJfionn riru'l uua: i r uuonso {nm 1?
.l^lv
lnu tsounflnonu

I I d, ' uZ
tuoufiltIuit00ntilu 3 d1u n',,lij

l^.- -1 q rd ae I . o1. tuout4litfilu [ll1t0.l til00nn1 xdftI*rilr1{u1[arlu it6onlr
X a fa nY I e'I I

t 6u turru ru u? r mrfi6.r"isn, ? ?m 1$rJ.:uinraio"t u

'la

0tfil

I

z, rdoprd.rnrno{druuom0{n1n1r r: rf,uu,j*.t r
3. rro qraiorourTuvrr.rilruuuuuri.ud. o

t inr rnntfiural r do$ru1 u r ilfiorrnr

4u { I
unfrrfll3 ruuq{ ril

t) !"r , A Y I I 1", a
imru;r,r-r[ ris o{ r [ifl Hn1nn1u r fiofi tog'luui r rurJ,rnraiorryn ilrc nou

v t A v A
?llusutuotua 2 su fi-a

l'^r-lt'
1 . riloqntuuon r;frnrrofru rfiaqntuuomo{nr r?nnflnunaon

vZ^l e o t 
"silUJnolJrUtil0ntt0rflolJu'1m (efana of Krause ancl Wolfring)

d.u"lir..rqr#*,o rrJo dugnnr uon? rnffutiw r'l in r* nr., fl u0r r iuuua,
lt .. t v

t S011 t illlu,iln.:Ollll tS o { nt J? nn1ri iU

2, d'uAunut6u lurtuiu (sutstantia propia) r1r:nauiru
.i- -P. t-Y l-.. ^ ' , . I r. re- etua 2 !u n0 sutuouonf,uaufi (adenoid layer) fr.tilurriltgffauhtufio,t

.l 1" vY I o 4 -. I
r 1nr1u Lt0 t t u o t a u I u fi--r rlu r iio Un 1i { rln I 1il d1}J 1, rt ? ud ufi .r rrrJanrjn outa f 0

rtolrnirr r"ti orffuir rfiutr*trl1u*r.rei.rfmii,nnroiu (r,ast,

1968 :2a7^217)

d

qfl drum o { r darlnrlunr r u au'lia,rna io u ryiu J.ul n ffu w uor'li
.1^-'. I v= .aI d I J te ,

oln1n I anil1u r l,'t1uu 
rudilugtu?, uurnn fi tiiarJuanso{ nr r?nn1 unuouml

t du$u u,Lo"[ r fio,.riu rilu. na faurc, J ru r ir'[ rII uiuorit*rfn* gn* i. o

'tiraunl rrlnu r f, u r 6on r 6 n 1 d.,, fl uJ. ouraui r ror r darlr,rriafi'unr srn, t
(Maurice, 19Bo r 12-13) 6'.trdunrrfrf[*1toit lntouuaynu; uuirCopyright by Mahidol UniversityCopyright by Mahidol University
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t
ly

notJu1nl

rl* i r., fl ,oiut*}iu, fl uu, J r CIdo i r*ru il a".rqii 
s,u 91 

u, i.o.
'lir.of;r ri*ir',r,,oiori, oirrurnumilrril.ol 2,uua,uu,, u,iouun,flu

to

, d.u Jnur6rnooni.urfiu6,.lrui (levator muscle) firrirrimu
t y I I y J le

un cna! u'1fl ,r a,l.r rur, rmrfi ,i.d ai., i r# o,druunr roluruil,rc r't ra Ju
,.oriur*oir. do,flu,iur6n r uarffu 1 rhuru .-.,0 ,iu ,i.in.,,durr.

!I t

I
urt r6urorunrr

erl',
' 4 

^-,-^^.^-.---.r--^-.-. ^ -t - 4 It
gumril z tr lHqnsouraf{nruuracal{n1m{n rflunrrrr?a{

I ll,

u'r.1rrr.,,iuir.,tuu 
", 

iu,an, dor, ruriurflurio,iur,ln,i.{qoii.

qoir. ifludr**uoriuu'r, fipJr,r,i'rumrrnouui&ro. ouud.',

r iur r fi n r r,fiour:Jnr.ou t,{,iuir#,, flu,iuru.ol*i inr,uu*ilr :u nr
-.-,--a-IIe',Ya rrudrunt nofirsnannrnruofirnr{n1mlwo{?rrr rinri,rlul.nunt, t I ,3 ., ,3fi1un1{ (lnferior nasaL meatus) firjarunou,nrfif,ulnrilnlrili

01n1fi riT"[rftur,rro rfiu,]ror ffogoi.or,,orriuir.fifru*u:,iurdu,i fi rf,u
ext

1CIOnil1tglu.t!1nmu (Iast, 1968: ZZhZ33)

'. a a l'
u1nfl,ft J d, r rnu m o ru'rgn

irrrfi arruahfueiontruiln onfi'uuac nrrnh{,rusu.ro,r'li r fl u"[ mrir.rrtnfiv,
"' 4 '' i..-^^--.- r-- * I-a,^ 4 a r
umrlqruauffinaT ufrrnnaldill (lrasrna) fid:Jiumrrn?lrruunr0urarrl,l

(ptt) 7.4 :Jrcnaunrunalna lrlunarfiuu *uu'[ri uay1rlrdu lfiuri
d'ayilu (aru:nrn) noouirfiu (eromrrn) ao% un;lals"[d
(lvs ozvne ) u,rn'rrarird r rfiuu, fl u, nr., i*.'l^nrou{ru0, r? **1

vleA ae A
lrl4ulrn{u
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r6

\
o

n1tt'ulumftlo{dlm

i*.t*nr.nrlui*r,.,in r t sth rfauuqnm t nul uati runr t ?rm1

oor,du*.,tur'oi.dtiurnng'lafqtni*,r*i,r ftf,dnltnd*rlitn
t -t'. t . r.- ,l ^ .ul,-. ^ i"^ e-^-.1^.-^--.r^.
r,r t ?tlnua gur t arualui 0 t0 uffiJnal r Eoprfln ruurn sa'rr fruo r tiunt I r fiu

,in rnriirot (nud a) 1mnrnfiui.ir,.n4sruu1il arE itr,illuluft
Irrir r surilrll rfiumlirnr nir. fu otl rf, u r in rruoi'r,.drourYr,dqrni.rru

fi i.r,od .rr r rrulu,i.{ o. o tri * * uti6ni.*im, nna rhflura ufurul, dup.

i.uJ.o,duor.no, i g*til. *r.rlon ft iutri tnuo*iuit ruouf rurlrtr n"t

'l 
t { I

uurf,urnrnrtilu 4 tnr ( I'Ioses t 1tl5 t zl3 I'aat, 1968 I 2tF|231l

.a
m{ t?{ur8fi ruuoi*.

Ia
n1'r}l
I
ml1

Aa'
nrqtiurin $tlu'fir

I Last, 1968 r e36..
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J I J IO
ir'nrolm,Irtrirr..uoo,,rrirtmttaulmlrqamolul*,rnooriui.r,ttrrs

'luuurft uf,itrnfinrfint r dauiulillnuurftntl nn,rrnhmuto.ruriut, iro
r rnftffiintuasofutrnt rf,uooir,n. un, iu,luil'r,., fil rr sriroil,tr ror,fi ,,
!'I.,.'r
tlultt{ritlurfumilgorir (orrioutarle) urst}tuutr nrrfr (seneor

Earsua ) f,qfiunt rrhlumfifi{nili! }r1{ rfiunaritaddamufumdfu ,rr,li

itdntrsuruorfi friutrrr'lunril,

\

Inltll ,

mtutx? llflt

uf,unr

al-,
unnrrrvrufiuffio,r su? fi nlrnhrtmrlufintutsn r l rfiuu.tif,rnr

a
0s A rtrufil

B u,nufir

r Yer!.e t 1Vl5 t 20.tun
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? m;fi rnrryrournrdoudrurru,:ffrr r un ffu

1e

I
d,:uuu?r1ur;finumoon

dtr.etllllrrl
ur1 rfiuhnruurnr t,rorrut,4?rrnou',nrdouuurnrarorrlJouun rdu

uu {nrtlasu; n rsuirmt vrr t t 6 u t fr n 'lgo.lu'1n1uuua 3 a1 { t ?u rfi unt r r 6u,rrYu
A9

ttinttrld'u (Positive Pressure)'lurru;urrraotnrrflnrn uag'[ug'lc
.l-.^^-^ J-q v e X a a J J -a, et
t nurn-u t iioitnr r ranilrto { na u t fioaofi gn ridurt r I yr u rro i t,rr nila nt ra 

1 u,r
onfi.r'[rJvrroirrryn vioimroouur.r.rrnffu ,iurro.r,,nn*'liluuunr,finurofi',

u'",, i.l rn uq oi r. d .r'l us*, ffugnd .r1 i1 j,ro 
on"[ iln,i.ui. *, .,i.uo1,n

,::ulo$:, (Nesative pressure) ir1i.qoir.i.o,duAur.,1nu,i.o
nfufi'uvr r'l nnu uror rtuu r finur .rgniu,,,u, q oim rfi r, nfu d r fi u fiuir,., i.,h
vlll

urnrdalutr.rnx rilmoqlnr'rcXni.ud.o ( veris t 1!t 6 2 1s-zr I fi',rfiu

n r rn r 
= 

vri rn r, fl una'[ nda rfrq'l unr r r u 1uo omu o i*.

4
n1tnnfim0{u1fiu09t

ilfrnm o { n r r'[ iu t,tuunrr r'l ur,fi irn io u r a ru., of uri.uJ rufi nr r r.r

raionr rrnor"[f,fi uu rqr{ru',,urdtil rfiu r rnruru uonlrnffurjrnfl?1nusr
v-ttltll

4l
?liltnu{flammu ruo{t1{n1il ( Chiou and Wata.nabe, 19BZ t25gy
fl3r'9,tiaae

fi { r iln rffi u0gfi'uqnro,ri61 unr rgnfiuru o, fiu, duo. d.,n r rgnf r,,rl ouun, fl ,
Z t=Utdl (Maurice, 19gO s ?-B)

Itv
t:,lutfi 1 tril..nzquruttr"lflunrronnl (penetrating phase)

Y^l ,..-. -.a- Y Y tI
tlr'.rilrliuT nna?onrru rrrrruflo.rurfroruundu,l.u,ir"lrt"[ifuff*{ti't,rr,;.'u6'{fi

. .afl 
"l' A o I

slldul,fli t unl r uoil t u dr r u-f 0 utsuu,tus o.t n r, ? figr 1
I

nn I ntolurn,r
A -u-, ,u, I ?a 1nu 1dIr.tdflun, r?ngn

r ; fi'unru r iliug. orr"lur r r ?nfl 1? ; d.r {nrnulur r rJr t rn r z-l urfi
r,nf-rr rnffuu rv,, q i.u"[ tfl udu o ri.r. d.,,.i.{r, u, d * oou on. rgrriu

1.1

1,.2

1.3
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llen
f ,u3!4 2 

"Urylr39luu1[unrJ?nfl1ann.l 
(Declining phase)

.ly-ly-rv
ilnl r uluso itul? 1fl n, J ?nnl t s 1"[ fl us6 -tuum1 r ; fugr'i uro tr,'utnrl ;A tdntrt
"[urruv r?a1 1o-20 u1fi i..duq'l*o{flrr?finrfinmudrurro"tiutiur]ru
q' e y ^ r , t- , .tv - - t

1 n g.r r,lf,ir rnriuu r'l uso.rdrn.rc :6un ru r ir"[ rt'l tor run run ;fi n r i u i rmd J

(citiary body)

eV - 't e 4 | u 4 I I
fl {uuntr?nnlnhuutyt ruijoutdurrua{n-nrnuur uarnou TJnou

oorru1 nmu r u uiuru o u r'l uir,.roi. o * u on,r fi urnra iu ir *i'u.1ifi'u:ti uronaio
ere I I s t I I i r t

nl 1il r 3 ur uro r u rffi uu ru r s r'[ :J'l un r re noti., r du r:r o,r fruft iunr I rfr.r fi nn,r r
ulrra? u??ul/t'.ld,txxnlllJiluvruf fr'u na11fro Fruauffinrt r nfrgorqTrurfra;a ru

tiff.rtt i'.ra;"hfrncdrrurrnirunrrlnrr.ti6 (Eavener, 1s7o: 18)
l1

runuonr T nrnnuau:16ff.: nd.rru,n : g ngnfi ul iiu ou{1 ugrl6 a r ; rnurJnfi u r? r0 orr

qn#t ilu, duii r w t',ru o, *{1 up6 o r ;tJ{uryui r nJ r no i r qm,s u uluto iu r c'[n
^!-. 1e e l-;
01u'lJl,tu.l14t0iln1u loautrrrufru (GiLnan, Ralr ancl Musad, lgg:2:35)

u rd or s, fl ,i. * uo r.#t rlt k ilul rtr du ffo i,il*{n'rrliu,rnn o.,rlrt r 6#..r, flui. u

ilr c noufl o { r n m ri",or'ladnrno 
{uun r cn finrJ t ru.nt 1-z% rtiurtufi'rnJ,rr

luyv
,, r fi uflu't ii.d'o r.n. nq u r iuur e o i*,. r fin n r r ufini *.uJ. o, rn r i,r n'r1i

ffl rtr 6 u'[ ur! rdlq*^uifr {uriuur'l fiu o, rfl urhuruurn riunr., dorfi nr r6'n r au

firrfin,rr rdmoll.nrrrl,tr6r,durdurffu ( shetr , lgaz z 21b211)

uo nc m frun u"[ ns o q i ro. dfi n r r, 6o rn c r u 1uo 0n urJu r 6 uufi'uoti,r .r

]^J- _ ve t t I 4 t
fro ruairn60n t lsr1 fr'rfnuorq t rfrounrarqir rrJurorunu d'n, firu'ral itt
rTriu ff.r do u 11 il r, u,, .u .d0., uon fruu afi'urtufi rn r r nm fru ua ;r huruu 1
llaryirf

6.rt;6uururl,r"lrlinruruuountursutfiurfi'u ( For:rksr 1980 s 51 )
^] -r^ ; ".^ .e
nnmFm qrrfiorinrfrrliurnrurpo,rrranr"tn :o "tulnr6nr 0rr ) rac'lu

,v
nm;iln60;fiirnttr:url r-10 "tulnrinr ff.rftrdurruonul ., ,oo dofi

rl?unr r.-.l 5"[uln,rdrrr n.r1uqr,il,p.d.o 6dirusa{u1 25-50 "[uJnr6nrI
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I
'tuataooonurfiufi (Nagataki and Mj.shima, 1980 s 33-3il "lugqlg

.1 e I rr 4e I . u
t nu 2nun113tjnnmmn t1 [ otiij?o,t n1t iluu t ru uurtl (rhys i o10g.i c a1

tnrnover) rJr;urru $% lu1fr 6'nrrfi'.rndmilrcrilduuujamrurjiunr
- -r A L"- A -l - e
nrrufinu?orailrurrr rilouuanumc rfiurjiururo{;1fl1fi'ufifi'u'ln nr'lirfin
nr r r rJdu r+r:Ja':fnr rn lrutru r iu uso.r i rnr r fl u n% I utfr uollunrurinfiq,n ;fit

n'rrrjiu'lirt?utui"nrrrtitlurrd'uuod, u* d'.rffurjiunrso.ru,rrjr;u 1N Bq.
! f aA Y t e

I 0 .t d ? uvi r u6oi I 0 n r suluoon I s r f, r ; uu n r { t 6 us o { u mrfiu fi n,ru'lur u, I ? n 1It 'n-
A e I-,- I r t .2-3 Ulnua{iluonu'l rtilru,ruurdruluqr;0ntruluoon'Iurcuc 1:' ]0

^ a J -e.- - ,t
'iurfrurnurnfrdn (she1r, lgszr 209) t,rr"lufflonrarfirrunsr{r6u.rit : J I \i $'r
nod?U0ils0.lr1{mU[n{1il (Nagata*i and. Mishinra, 19Bo s34)

ev ?- .a ^n .l ult? 1fr er flr*01, l,l 1 { n 1 unln rla r dn1fl vl,t t d i r 1 nu rg 0 { n r r ? nfl 1
. I '. -."r' A u - u v v

q{ rEapluaru'1n1 nr lr,trcu ; r rarfruruuonillf,afr'unrr?nmffiu ff.nhuru
Y et 

'Y^ I 
" 

I v t' I 
'ua, m1U t fl u? ufl o {m ?u 1t,l? rrlJalunt r?fl stlu0 iln 1u r 5u t fiu rriu t,rh'l iuara t

urionrrirn*riouir'rffu un;fiomo rfinuni,r.r r Hu$oru1'tiiru 6,rini
i.t- !. i J I .I , i A v t' I r y
$flflu1nuh?1n'toyt?, trlu:Jr rdn:irtlvr?toiln1, inurnruur rqflryfr Jnufrnrrrjn.r
sel
lurnlauioaHnlnso.tul tflu vr"rurlupJno{d1rrn?ustrnourafou6n n1,

19J

tfiunrru uufiu'lro.rurnrunt rfiuarrlttd ruor (rorynoers ) n00n?un1t
_tt I rr y .
'lsd'ru'1dr:'liuT frueran,r?nn1"[;rflurraruruurnfiu,du,oriffufr ofuoou
I
vrolvrdra,,rfifiu r.ie6'Ia?rnf, ,fluiu u,lnrr'liur,*.rd'lutrriJr.r r,rd.fi
*ri. rr'rhirflrti,,r'iiu,l.ou*iro.u,iuor.n'trldrn?n r1n*T{ir ra,rin

' a * Yt
uafl1ittnil{$o'tfl1Ln{1fl ( crriou and. watawabe, 1986 t?:lg-zl6 i
shell t 19a4 s 117-1zi) 'lur*rdrruuorrilrlnl0n 'li"liars,rn lurui,u,

v 4 i^ n' {r'oeo e t ^, '
ua;titrrr rilufrilurLlr ?.: t nugrrnuruuni.lfrui]ruanonrmirn rnfu ffoi,drti
,tAvt9-v

ilr; dnEnrnlo{n1t inurg.rfiu Iaraflunt 1.r r 6u.rtaturfi'.rfi

Copyright by Mahidol UniversityCopyright by Mahidol University



-?

21

du ?uu0 r'[ ; ; n rnr r f, rn*.nui. rh fu ilfi on yr'rlrau r6u Jr u r ir.[ rt'l u
nrrln,r"lf,u,rnfu fto

.r. n.rril,ilrnrndu, r ,iu,i.o

z, nr r rufruoo a1 ufi o,s o o u r ilvr'r'l iu riu J u r ir1 rtl ir.niu I n rfl ,l
..- I . l. Y 1'

nhn ru r uoquanr o { n, r? nn1 fr ourfr ilnrtui r r,$ ulr o.l d1 ra r a 1u r fl u"[ o1 r.t1 yrfin

(nypotonic)

l3, urfruoudrrnnnrrudr0rro{nrr?nn1

( Swan aJ3,d. llhite, 1942 e 1051-1013)

fi ,, * i ruurrn, nu, fi nu.r r :J iuu r fi uurm o r nr r'liu,rruon"[ nfruria
vX<..
fr'unr ;lnnrumfr uua: rilu naruru lnunrrnnui rroufrnruiorafin,r r urfi

nruufruuanul rc|,Naaa,rdui "luorararTnrnhuru 24 t1a douriorun
A 

- -.. .....: I & :- _-.n . ?. A ullJu 3 nq,J "lCIr B ,1u nurrnquvl-tnnnuinorfi'rrrr 5 ulyrnluugr\,lruorru1

^-.^^'^-- ..t- !{.. -rr.,j^-"..1^--..- l. 4 l. t . efi {n6 11?' u r r nuil1 [ uto.: l4ulfiru rnfr qntt n : t il u t rn,r urufr qn t su t fi u rfi'u

r o ra rurfion{rft r,rt'rn,r r urfi ,,0, il od dofu .drfi Jiiraffurnuio'l r]nnt

u, t 20l1l1et1 uonttnuutjt'lnfrnutfr.ruafl0.ln1rgrriuur r sr"trJ'iunr; ua tfron
lytr.l,|

d o r,l r1il r finunir'r, 6r.rruo r,roloi{ur, du ruo .r Jtnr u 1 nurjr ; r fi uc,n r ;riu
\tl

rJl o.s%lnuaaaa (ni"noror) 'lwaralr uf,{iluongr 1 fl.u. 'luomr
lv

arTnrr ao ,1u uflacrru"tniunrrnnuit,lonf,rnruru r u,rfi uilunt 5 u1fi
..- .l -! !. ,-. o r-1--..r. ^. -y- ..!.---. y I e e. t
rr8t, trJ tnu0ust11tr0 tunnui t rorurnrud'{uuonul una;nilu,ttfi'u t frrjnta

t

vrul'lnlrnnu? mur[rntafonilun,ro:firsfi'uur'lunnrautrnnri,r.rfi'uot].otrlfifu

ahfrq urlnrr'[rlrafunr,rio'[,jnnu? rrurirn.nsfir;fi'uu.u.nn.irnrrrailrmufo
Ae

nnultrorri'rnr (zimmenna^n et al., 1984 s 5i1-.55il frlffultnnrr
s- y -! ^^d-. -^-.^.t lr r.r..X ^ Z {
f, rll*m { n0 11 r dn { ? 1 n1 r viu ruuon.t n dur]afr'ufi uilr n r :l nnurnfi uun : t il u na r
uT uo c nh'liu T 

g ngnduua s fi nr ru, iuiu,iirdu ffo on uoi. o r dn .rro.r u,r;oo irr t
ll',
0u "ln0{r1{mun1u Copyright by Mahidol UniversityCopyright by Mahidol University
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- el a
?lnntfimJmoilduluu,ar'[i, ti'uar,uuiuruuur*, r,dn.,.li,fiu].

nr r:J iurJq r puaur)6vrr'r nrunrfl rsr r r nfi m { u ruuofi nn onr uifirJfi fi6nr ura il-r
llv

uuonul ?3 s?u t fi urlr ; 6vr6n1ilfl o{ n1, inr*"rir uu rroer,"tioo{u
t

!et-irr!6yn1, Lv{rJIt r d nnfl 1yt30.l nr r fru*rn tg u lt4uon

, du o, . nfrwnr: r o.r q.,, du p.u u, nu"t n, 0., i, r vr.r1 iu r d r u'lrq

I nr ru 1u oon'[ rJti{u r.r r fr uro { ihm n., ui't r1num, uuaffiJ r r f, rn .nrrulrn

"lu,rolu, oi.rffu,fludrd,,r'rli r duu,r"[illnu'[r]furrluoi ff, r ?61un, r rrru5fic

uonr rnfiuda rfu ti,r r fin uai,r { r fi u wor urrluuirr rd, *utr J. trn.ul n.i.u
t,Aulnnu ( ctriou and. llatanabe, lggz ? e69 i Maurice, 19go :21)

rirffunrrrliurlq rutauonrafoiGdrrrl'r'lfiurdrJ.uti.h'lunr crnnr'lir.n6'u
6o rfludoahfu fiufrnuari6n,rrfi'.ri6o

t

:l . t rJd u urr:Ja I qor auffi vrr.r nlunmua i r rrim o.lri'r ur'liirt r Eninrn
X 

" . I Y ' I -e
urnfr u Iunr rfi uuru r rr"t :J'lunr :r nnr, o u tlr r"liu,rimrdu]Ga sn rul irf.-rl uu.r

un;"l u"[sfu,aie,,rr"liurrauon rflunrnJu, r I nulri, * ruraior ;n ru 16o.:

{

nr!?nfl1 (Havenert 1/lB z 19 i Maurlee, tggO; et)
9t

2c AnAmrfllil},rlufloit tfialuanra{nrr?nn1 lnunlrn6.rrltff..rrrr

ui rrunr:rnm uoifiru r duorol:n'r'lirfinnrru,m 16uunrin rfio1i u?onrr
eaA

tnudtrnnnrrufiril'lto{nrr?flmuau'luuruugn (Mauricer 1980 : 21,
She11, 1984 z 126)

I o' * .u..-.X ^ .4 ' g
3 . m, t fl u t 1 €t 1 tlru llrUondur]dn-r.rfr u0,l n r ;l nrnl nurufr u rla, arr

rrl r r rulu uroon"l rjti,r t,r rq t fi uru .rirerr d',r il

riluf,u

I
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Y 3.1 naui rrsrfimr riailrrmrrf,uiortt*rltltio.duarfimr
at

,sulutitltl tntfi.+) ( Faulksr 1980 r52 , I'IaurLeer t98o: 21.)

lrnrilii 4 fil?nfim,{rf,utalulr
IttUl 3 Ziumemanl 1984 t 551 ,

3. ! nfuntrur wJrtarnrntfi'ufinudl$ffitul ilrffin,

fi l rufinln'r't innfi ntr n r gr rul il*.fi uil *u o n. u0 sffrnlt r r * n, i.int { t iu
I

mlU'ffn (nart, 1986 I to39 ; Jelg:uar '1981 I i[5])

3.! nnui rturfitnroiuuilluo'tmrrur ltfiurtaruru a urii

fitlJIf,iluu00ut (t{ercelL, 1986 I tto i llodd.r t9g3 t ,3 I Sherj.el,anl

Pattemon ancl Gutafsonr tggi s 929)i
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. ^^i^. l-. --*- -- ,t -1 .. q e'd 3 A :. "- X\ 3.4 unntnil{U??Ul4d.ltdt,J luunlrunnutoud{uhflT.l1niu

srllruuonul rJu ioo'[irfuruonula{ui rrornt;nnn#.rvrrlirrnlu rfio..l

f fluiU ( Glasspool, 19BZt 130 ; Jelgrrm, 1981 ! 454)

u1}'ruofin1"[uni rrin

\4^a4ttntar^t^J
t iln, r trIa t iluu 1s u1u ru1ufl 1ou I unq ur o,rtroual n6 r uo, i nd

(nntictrotinergic ) oon qu{rfuff{nr r t,th{ r un oito, rr nfi al nrdu (Ac etyL-
lle,-d4choline) vii rnj rnorso'rniru r fio r iuu r,r'rliniru rfloranso{;runr

(Sptrincter pupillae) uurni.r,fiofiariui (cpiarT muscle)
Ioe
fr t onnrunum t nh{ 1ul nu t a udr : a rrnnr rtiunw r 6 nfi n ( rarastrnnpathe tic )

I 9l I r at'lrvrhr ru iuavr'r'lraururn?u1umr0fin1, rn.r rdo'Iil rfiunrnfi'n (Acconno-
I -e , , t yt

d.ation ) ? munfr{ 0n mvr r'l rafi arn lrnrh rrn, oua.r orr.r't u'[ id'r r o r r ra r
I V v ..rr1 -v I

ur { uan? mfluti'r an guau:]ffl unr r uou'l iar riuci 1m o{ urir r fr u r dr#.r r f; u.r
I 'a

AaA
x lmrrn rin r iui uo6tl 1 uni r oing nu trr'li,duo r mf,ufra'lunr riilcd'uI r n

nr1?d1un1 un, rniuuq]rfrn h{nf{'l;1un1rfnu1,]rr.rnr6'nrau (Erris

a^ncl. Smith, 19662 36 ; Newel1 1986 : 11?116)

vlA^J-z!
lun?reia0onqncd{(n'lur;u:t?n1 20 fl.r ro urfi uaruuflqnB

,rt' -^: d ^ Xqv Aua{ tuul 4 r.u, [.j0?,littnu{no{ulo1??r tfrnfruln tfroltrnuuofiulxm
^ v , A -t 

y I ty y r
?utnulil fro n-rrou uu,tttfi{rra3rou ilrnuu.t nf ruluuh un"tufi'n 6u

- 7t a I v I o* - ,99 * ' ^vlf,uau un:rfr'ir riurrr ur]cJan{nnlrfflon,ra rin"tiuau urfinnu'rur'lir]ru
lt

;i qn, du r rliuu r fi uufi'ru #u 11un{u r fiurfi'u r do.r*rnn,aoni,{i* o,,dui,
; . 4 -v.4 ir o' I , leit, nt|.lasdUdnS0itult r? uon?1nuuruat1.l tfru.rroturuaufrdnnlil usrilsourdtr

- rrt 't 
- vl e t

O,a.le'l ugrtrufifi n11ilfun1$.r 1 nu,o*. rfrjrof;ofi urinpiln rdo,,rqrnnh'l ifir.n.,
A't,<Aa

xa{trfifiol4tum?u ( Havenert 1gl8 225*25g i Newellr 1g85 i

1161 Todd., 1983 z 53)lr
I
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I

,!1um (rupil)

I o 1 I+ I I . t ,
,rJ1Un1 riA drufr rrlurolrrtul rmarunfi1{so{mrnl fifrn+uc

iuui.onou turngrirunrrint rrJduuurln.rotirtt,]nfinaonr?a1 rfinlrnnrr
nh.r r*s o { J.ro. d o r fl uaiu t ; a'rfi'qr o r n r r,'rri. d r r,,fi au r fl u"[ no ; uy,rr u

el(ltaphra$') so.lnioloruril 1nu rflufi'rnruqucruruuuod rir"[r]nru'[uq'r
V J ,,

ilrrnoui'runi.r,ilo,iuu z gn'lun,yrhrai.iltt'onJ..6u
t

1 , nf,.u,fiurn nlugunlrt,rl{1uf nu r iurr rdlyrfl,rlarnrs riyrfin
tygaI

r au'luso{ni., r fiu r iu.rfi'r"luinuil,,r irfinu rdoranfi'rrrr.'tirrir*tanrTr
tY9l,rd...U

nil.u, fiu fir rnnn r, {u'l il n.o .r, dufi ua oa'i. o, du urrq*'r,.n u,ra.rhl1 i, i.1,r
1 rmu rrn u r fi u"[ rt ffofin rr rnfi'rr u o l rLun,rirj r r] udr'.r ;r.nint runufn r r u

ntuot nru'lur ru r'i nf grl.u*.r, *fih

t

'x&.,2. nnlurflaruru n1u?ilmrnh.rru1nu rourlr;arnfiuu, rit,rfin
tvv9

r ou'l uni ru r to r iu .'6r r fl uin fir,rn*ro u o grl.uo.,durnfi'.r, n.1 il g r1.*.
9_v

sulu ni.r,ilofirr'rrnr r{u'tivr'r.rru,duu{1rdi*riuur.,afrr r
v t' - - ^9 

t ,! ..Y r
uant rn [un1 I 3 t,t 1.1 rr 1u6 n"lt fi ua t,r r"i ra g u r un r r rJdu uurJn l"[ n nn r 16o

woa, lnrrrunilr nnlr u?on'l,rurfurhn r; tfiunrrnhrruroviun, rivrfin
..lr-.Y '. , ^ a A o ..r' t
unuuu{ tdu:Jrrdlylutrdirnn; tnnfrn itnTturulunmtulu

t

tVeev_ly
uruntluuanrlndtcnoufiiunarurfiariuu e gn d'.rnarrurunr

-.t t^ e" f -'ltililaruoo.rrrnnfinruura (risrent ceII) dor.1fir].unrfid,rc,noird'u
- -..8^-. ^ ^.^-l _aa .' te . r.i 1 - d .n1u IsOs,lnl fl?nno tn t$uumn tuuvruourlridrrl d1uil1nloilln r duuc:il
a7'allle,
fintuuytogourtuuruuud.rfidnnh (Last, 19@: BreT ; Moses,

1975 z 331-333)

I

I
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, r, girunttrfl ufi1ufi ,fi r f,u,j*u,lnu 1.r 3"-+ in6 r,nr sum
Y. ^:-^..1-.1--"-f - ," 

'-c--'r 
. | |

vl it 2 3 1 it I vr tfluutanrlfi ut anuou unn:runnnfu um tlJlUnlunnnrtriunru
olr{ nrir.fiu r6nn,ntunrr#ru.q , fl lrirro.irr*,fin ,du.,r.nn.,
,ho.us u.r r iur,* o,r vri,u, r 6 rafi n"[ riury *i' ; r,, ; ri -,,r, 4 rl, ;;; J;;.
1{r.ndqo rafrrornrfusu.nrriur ridno., uonrrnfiulu1un1ro{urn

natRrrfruul:fuurn'traqnrrnrnuoflntf,uu (Moses t 1vti. 33b332
zuckerma* t 1964 r vt ) "[un'nm.rtfiurrTunrrf,ru*rtorunruilracfinl;

-..-.: -^l Jot " . r r
nu? 1 nq ufi iurunr dc r w ; ilm m u ,rusa { r,r1 un$J 1nn r.n{rdfirl.u*. 6.i..
nruufiuuanul rz lauulyrrfiu (Eomatropine) dolflur*r.ugr1.r*.
',t J I 

^ 
Y t'

Helflr{1 r sa 1 r* n t, u, fi fi rhur t+ttno c'[ :Jriuff{ n., uun q r{r0 { u 1 (G a.mbir r,
1eG7 z t +il nrnnrrfirru,rfron,i.r urnoi.,uoJfin,iuilruo,lr*.rr*i.o

^..^-^- .l - r 4 a I I
flmno r n tsuuugtsu0l tn tduu frnrrnoudlm{floillunnrrruiu

?lnnlryruyrll.r?rrunrrrrrl.o rdnJ..r.uir w rfiu1ii.n,rr rrjduu

rujn,-r puaurimo r 6'r u,rraiuon u..uil uyr 1 ufl o ir, duq *nr, { n * r nfl 1, dut ^.' 
o t 

'. o -9 
I

d rur r qfi ueJr u r r T'[ rfl unr n nrrl iu rn{ufi*., urh .n nu"[ n, u o,ir. n.r'l iu r
ll-t97, I

fr{ nn r r drul rq ti.r gn r rrro r i,,v, r r r G us o.r irnr r su r 6u fi'.r ffud,r a rfi'q il q^ fr,

nn nl r r r uluuloon r du1 iu r f,uf,afi'ufi u0 r n r rl no,r"[ iu.nfruuu,, fl u,, u. r.,
'l unr rfi nu. u iofigfut i uiiuu r fi uuifi:tfr rlfinru ydruuonrr 1 3 i6f, o ifiraa-uErr

^.t ^ E '^-.y---r- a.t_ 
^-. 

I I u a, t t
?flnfl u, I ?011{ m1ilrOu r4lud'rmr ua:i6nr cil?unr rrttnnnr{ffuraio'l u ou,rr"[ r
i61n6d qn 1 n ua rilurjr v r fi un rn nr m o.o tr,l.uornrufiuuonu r'[ lni r ofi n
A.-lr---.r- | e I a 1 t'riru??u1fi3u1rr$Iluflmlurrr?oladnudun (s1it rr*p) silnuarr-drnrn

(Haaa-streit slit lamp microscop") (ntud S)

{
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rllfr
I
Illrt

I
Il

. {inuiririlunioolorrrni*riiooEiruoiro r,{nr indrruru
ro-ro rrir n.rnr.rfiioo;"1ifituri;ug'iuririgr**,{o'lir.urroiodo

1 i r ilu r r orurutnr g u r rdo'[ m nr u o.r grJ um ruuu r*r, oi.o rirrfluuouf, l
uf,imrfimruruliflrimn$p'tupoio,{urfrr+,iilnt rr,*aulnl ( coiloe,

t9&t r ,yr6; zuckernanl t96t r tsr). tturfuuiu,flrhnfrfirrutt

tr,!.*. lnurlfulasudf,nuf;uifil*il trftltruu#rmluutrou ufirtnfiu

u'lr,rrrlrt#u

I .,r .o
I Amtlilnuiul

r GlttLngerp 199t4 r 19.
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^d ^ a 
^yl$nltuunrr??u

\

I

- 'v vt < -l---.! I q 4 u ... .mr??unr{urilunrriruritnnaol tfroHru*,tfr.rilru*u;uns trJiuu r iluu
ttv

uaxo{n'lr trl6uuurJn {flu1rrIrJ1nrr1 nruuf.rrJfirlfinruiGraf,unr ?6nnui r tutflnl
I v y. ^.r .' e r

TtrorJ14{ild-ur'rrun :i6nr ;uiunn un luuonurturu IU lurrl 1rrufi nr rnh r fiunr r
^* -Z??unrtu

iruor; rjr, I 1n, [n r nr r r f, onnJud'rat]r.rI

ri * srnr il'l i"l rnr, fi nurn i.rfi r fl ugi *f , *.d r ir iunr rrr, ?? uCI,
e ,, | t,l
iru*rtrmurufl r??urhuuon nrnirtirulivru,r 1 r.:uurutoru,r6ufi

tr
1nu"[ur"rffn rvrrt fiqr,rfi flMul ordn r;frunrrflru*rttartrtr]Jjfi?

1 nu.[ f, n'naun pra u:inr u r n 
{ 

ud'r o tl. .rt iat fi

1. fu.q u flfiu"trt ,f,utitfrrru..rJ.rfiudd rflusmm.rlnrduu
J.<- ^ ", 

j. 
u

tr{untoitttn tiluyl tnn t nu,:Ru

,'
z. "lurflulrnrtttmo{nrs?fin1 (cornear urcer) lrrr].uoa

d'nrau (rrrtis) lrntlrrrfiuru.ri*r lrnr6n,fiuruo*. uf.rnmrcnn

(Brepharospasn) Eraonrulrur.ou,l.dofiiu,l.{i.irr'ti"trn?rafia 
I

to railrnr r'[ iu,i. o afi , u u r,],,ro,riolfi fi ? u rerouuru oriuu u o

4. 1rl rnulifunlruuorrrJlsururafaunr,].uo.n.u'lurcuc z d'rln,ri
I
noumrfirn*r

,tu I I ^A c5. 1 niunrruilonulgululrl1m1 tilon1f lu?q'ul rn
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6.'Lr] ruulifrnrr,l,rfi'nnru'l,sa (rntraocular surgery)

'r . orutrndon..urr.rfr.unn*r'[,,,u[,fuoi

8. 0ufftinruJrufiu'lunrr,firr.rr.rduuo
U

gffiuvr'rn.r,fiunn{uoi'ru,i.or.rryuauffin-rn;1r riuru 1 50 r1ufrt
utrruu.rrflu : n{, tn, 5o ,1u lnulfiurinrn{ufid'nr*ur'lnirdu.rfi'u'[u
I r-4 t uZ 

r

rroitto{a1u uu-ttilu I rr$liit

15-z* il

25-i4 fl

35-44 fl

45-54 il

jr fliuhl

urd'.u,irruttn ri.n{u u,].r1nunr r{ru,i. oi r r* ( sys terae tio
ra^nd.on sa.u.rprinsl nJ..*J gfirf;u.rr.r6rrrq;rrr#, ;;;
d.ou,rqlnu..,lrd.,dnunfrurn dor.ooiut,wnri,i*{run{m'nl,r,du.r,

Lte. e 
^ 

r vt, I ^ L q. '! t o,rr nqunrirnultnnquo.rgrJrurrufi r "irau rsuiltilr?ou r rsu urtru

,1uvl 1 30il$1il01q 1yz+ il tiwrunrfrurn {urnrnoutunqufr :rr.lrrf.,rj
muErolilto\rsl{olqr6unimsnar lrmg'lunqufi 1 rar a nlun'1ri'u

,duor, ,.n{*r,duf,ur.nn{ud ,, 1 uar , "lrrl ,dril,r,du, ,ruo,
nrur'rurudiu o n., 1 nu'i uuoi u ; ndur ;in,r rfnn r n rfi',.r fit

r"l

4,

lt a
NATJYI 1tlt

d

nniln'2t

tt A
nqru 3

q-1---. 4 a etuuCIunltilutlalulu a urli nrJu6.{uu0nu,l
q -:^ ^ -.. - - .!. ' ^. .y ....-. { 4tunnur ttmu?nlfltoulrtufirmttilurraturu z urfr

ntuufluuonur

q-1^ .^- v vlunt rfltusll 2 nr t ntuudquuo?tu,t
Y
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i'ruro.rqno..tu.gfi,rdacrfinrrurlonqrrrimufi'ugi1ffio{

t?.r0lrlvrilunirurn tsu trnnrrfinnln$u.:nnxgrhmo.:t,xo,tu tyz+ f,
do*rrfo,,rn n'0fi'.u,i.oi.d, "tfrriu{anfrur.nn6rd ,, ., uo, , 6',rryu

urJruro'rprxfi rrafior;inrrriu.raniu,flunqrfi r, 1 ra, z rJurfiurryu
.l I i, rl

un:rfior,ru.,3 nqu?rriunurrnnauil r, 1 r!0r , lrrl ,drttl,duu ,
tturfiuriunru

,rfuofiud'li'lunrri{u

^4 .o 1 r J1. lnro{dnnttnufl t tnrfo.t

2, ullruorr rz 'tuni raia
7'

3. ah6rua.r

4. urftnrdrrar"yilumar r riou
.v

eA5. ulxJUUnmOUA
!,

5, 1 uuufufi niaXn fi1,r r durffufror*rurri'rotir r
- eav J e I

i. z rtlflruuytmoXa t riu,rtlrrum[]Jlun1

Id
TUnlilnO{ tnra,,lrm

1 . rufoqafi ,,r,,6uidtirr,rurg,.i.ro. rflur e,du.rimiltr,,.!.rn.,

n r ?? dolrqnlnrnr rnuiiyrdr,in,irfi ,r,,,, tu o*, n,,u, r dofiol fr

nr r il-u nfr il r fl un r r fl norfru*ornr r r rjdu u*rl a -run c r il irJ u r fi uu

]'

unm.ri6:j$fifinrur,ri.rrauonuflulugri.*. : iG dfiriun.rrr.rgri.*. fr.rffu

nr r{nr u'ro grr*.i. u, ufu,r ai r,, 6ufu u o{afo 6 {fin tuahft dr r,,, fl icrsrso ir

nr r ifu gnfro {n1un11,J? i u rnil qn . ga;o uu, i r du.rqinr r*trri.*.ru ovl el - .. l- c 1urjrulrnnt nhuru 1oG ,1u "lnr,,rErr.rriurvrlryuioua J 91.51 r,rd.ir?1
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n1, t nu r')ut,u.&oiln

,,'lunrrfi 
nu,ruioil-fra;o* r fl ufr , r,r uiaynua, rTufi rriouai.uru, u o

.4" ^y .q!.r-_ s aV -Xr,rffrltu$?u??u 1 ytlu tilu$?ut101 1nuil,il-unoud"ril

. el v - -... a y 4 e ' ^ 
a

1 . 9AUU'trlo rut0{? 1nu0j14fli inu rd'u 6rflruutn nris1Tru,lur0 f'1dfl ,
uavfi'ruurnT nirrfnrlit,rur nuruyrnufildfl ilr {ilu1u1arllrGufi ,duruo.a,
' e 6] a v I ' el .

, ?lJIo t un 1 r r nu, ?ur 1tnoiln fr uu?unr m Urh uuon nrnisrim*i
9l

?s1tfu{inulun 3uoljil?u
e.valad
?nt1d1ilquq{ [t{v'lu,turnrturfrufr

J y I t y _ ^eryl I2. rfro'lneTroul{flT]finhilunuar oGurulraept?uytr1ufi {inqrJr:a.rn
-u- a v^,.^ v ^ 

jl It
ua 3s uf10 ufl 1t r nuora ilrou t/t-,,: a ? 1ilil uiJoil? 1nuil 1 u rfio vrhnr rfi rul,t

3,,rufi niuxa tirlrt r iurriud'ruurffrou',r.r il io,ff r{n, u* g,l.*.e' I ^ a ll
n?u t R r0 itda l4ustuflnoun mr r nnao,r

J r- u4. riunhnrrymaoqfr.rna"trlfi

4. 1,iuuu*no.fi.upr., giroliu'1,rwutifirJfrri6n,ruufr.r
-_ 4 a4 u - tt- -- u -..:^ V :.-. - td ^ Vuuanul Fl01fr140rFl1 rtnnuitrufi'rnruraun-uaaunr un:iEntsu?unr 2 nrit
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r'-tt v t 1
I 6' tn iErail r r fr u .ri6 r fr u r rnl rrr 1 1? r gnr-n r im gnq u1 rlufi',rfi

4.1.1

4.1.2

1 nulia'rd ui rnnu? r mrfrerr

iGratrrrrr'li rrarrlfrr$ z u,rfi

?{---.a e '^-.y_---. "t, .atr dtmnu, r10lu?n1flr0ur4.rrrd-unttu rrarilfr:jfr e urfi

_l.aV4.1.3 ?mt3Y{run1 2 nt{
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4os 50 r0; Go u1fi uiruuonutaundaor uuir i6:Jfi:ifirad'ruuonurff.r : i6rrt I t _ fq t I
"tl .l

t,rTlranlqfrugo.uiumlr1ufl1'lraqdunrtfiu r1n 1r1{ r ?a1 idnnui rrnui,rErr
-..1^.Y- .-. o .n'r J t I I
ur0ll/Nu d-rrrr Iun t,rT tranl r sdmo {r u,tfl ru lunl'l raqurn fi qnnlu'[ ur ril, t l n,]

A A I o" v a,{ ,. 
'. 

-vl I
40 ulvl iia 5.85 lJ.tt. a'luiGrailunrun;i6nr;yl?urrr ficlat,rr'lranrrodusa..r

I t!
lu1n1x1unr1afiqn nr'lur:ur[?a1 :o urfi fio 6.86 u.il. unr G.51 rJ.lr.

-eefllxarlu nludnlrrun, r6un'[i'lunrrm lil e

I t J | -,^.^e ^rtfilrlrtvl 2 n1t06ut0it?u1fiill1un1nouua;unqi$flrrnruiEfl1it "l ?httun

fl1ut 3U r l,141

ltt- .l

6r{ ,A.^ e I

?frrhufrin1uud{ noun 1n1,

uuonu1 nflno{
nruuf,inmrlqffinruiGoir,r rlurrurol.o,

5 Ul}/r 10
,{dAulyt 20 u1!4 30 U1!4

4,{a
40 U1lll 50 Ulyt 60 U1t4

AAA

n1 tDfiu?lo.ttu1n1u1un1 (tnn ttnr )

?frunilfl,1

A'{ E
1frnflut r?0t1t1fi1

'vylrt0lJyt{unun1

A.A
15flr ry{run1

3.24

3.11

4.54

4.34

5.73

5.54

6.66

6.55

6.86

6.90

6.95

6.95

5.9

6.92

5.'15

6.77

3,55 5.19 6.42 6.51 6,rO 6,46 6.40
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z. z f,nuurnrl:jduuurrn':ru.or,lrrr. r,,fr.rrtfirjfinrui6oiro r
nruufrruuoou.rurrgrlru*a yruiri6uauqrr i6nnu? , ra,,,i,rs,,ruiouffi.rrafuErr

ruavi6nr;n?uErr fiil.,odoruo.r.ru*ri.orr.*g,l.u,r rrrduu*:ja..r.luf,n:g'ls

nnrunfirffu nn*60 qni6r;fuu.ogri.u*.,duu.n6*ru'luryurrlal r u,rfiI
uf{uuonu taun fi ao r d ri6r,ra-usr lun ciG nr r nius.nil:r u,,r trri.u*., du6'u, duu r
?unrs,,r-.r,Jlnfian nt'lurru; rrar ro urfi rafr.rrrnfiur,,druoo.,,6n,luu
,,1*.^-o.^.. 

t' 
J x t r r

rfiu { n {rJfl ulfilx1unl r fi rru rnfr unl mouuuonu 1 d ruiGnnu? r rouirnr* iurffoyal!ttr
ufrunrinrulntril1unlrfiuu,rndurduu r runrrforrnd6nn,,ulurrurrrnr +o urfi
-.y Y a 2 e, I - t tl
ud-ro r nriui {r c ana { r 6 nua u unti,rn,rfu um 

il 
u1uerl, drr.nffrn j.|uuro *r.

tsur 6urfi'u if,ufrunrua;i6nnu? r,ln fi'rurrvriouff..:raffusrrv,.1i,rurngrl.rr.,d,

^dalurnnrti6nryuiunt ufr{uuonuluunfiaol nru.lurrustlal zo, 3or 4or 50I
r[a, eo urfi our.rfnnu ri'.rudno'lrr,rraod : ,,uruu*a*d ,

,.r.od, J.,oduru.,rr.ogrl.uu,.d,dudu nruraff.r:Jfir)ftirsi#r., 1 rhuun

filtJt ru, [ ?a1

Ad.A4
lflJnunnTJud{uuonil1 nruufrrnr r:Ifr fififrruifiqi, r r'lur ruroi.o 1

r urfi ro urfi eo u.rfi ro urfi 40
-.-5 "t dulvl 50 ulyt 6o uryi

1fl4AUfl1

A4Av
?tnfiu, tt0l141fi1
uve

?1rotJtl{unufl1

a.{ a
lfln, rvtrugtl

1,31

1 .30

2,49

2.43

3,40

3,44

3,62

3.69

3.61

3.7 +

3.57

3.71

3,51

3,65

1.64 2.46 2.gg 2,96 2,95 2.91 2.g6

i-..
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.cdt!t3, trjiuutfiuueumfiiluErT fi uJduuurlor rafr.::Jfrr]fifirui6r,rfirrrr ifinnuirrnr
rirErvriouff.rraf,usrr ua;i6nr ;yr?unt lnuliafrfinrri r nmrin,uurjr
:Jr ruunnyrr,r tfiu,t

' 3.l ru.rgri.urrdr#uuur.tatnru'lurrulinl E urfi ufriuuonurIr
raunfiaor uuiT ifirafrusr, iGnnui rT nnirEr*iouffirafirqrr unci6nr:yriu,r
"liunrurrl,l.rr."tri,ru,nol,,rfr'uutlr.rfiriuo'rfr'qt,'r.:afifidrrffu.ol 

6'.r*r'xil + |

tA,adtllnrm{fr + r:Jiuurfiuuturnlurunrtr:Jduuu:Jar rafr.r:tfrfifiiruifirafrucrr

^-l ..n. - y. ' v y. a.{ A nltnflu, r,'ltul{,tn1?'rrouttqud'tnrt ttn;ifrnrcil?ugrr nru'lu, 5u3

rrnr l urfi lnu'liafifrnrrir.r.rilnr.,lruilrilrruuuun1{r6ur

u,un{n?1ilrrilr:Jrru df ss Ms r, p

tt
f ,14?1{nAil 2 3,73 1.97

4.zi ).,0,
at

nru tunqu U7 64r7e o.44

-1

,1il 1+9 58. 11
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u ufiukrs u Br u$gFN]kr $ uFlln Bu[r 1 r,1 tuntu nt uLn EnBu 1 [ Bg l-r 1

Lri[Tr[r:3Usc:uil uun]kt]l4trstMurdtntut t snuugg urjfr]krErtrrlu

^ }, - ' -"- U--- . =|"...","iil "..H--..-,

6€,

E t4t tSurJ
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3,3 turflgrLunrdtilduuu:ta{ nlu'luriuirlar 20 urfi rafr..rrauonul

,uod*o nuir iGraf,ur,r i6nnu? rrn*iru,r,,*iouyy.rrail,n. -.rm.r;;;;;.
.e t t t'luuaru'ru$rJ1unilnnrrr.rfi'uour.:firTuahfr'qvrr.rafifidr;fi'u .or fro*rrr.rt e

I
El1t1.l14 5

rddlll
t:Jiuu r fruururngururrfi r rjduuu:Jn r raa',rrlfiri6f,,rui6rafur,r

i6nnu? rT or,[,l,ruiouffrrafrunr ua ;i6nr cfliuflr nru,iur;uc

t?n1 20 urfi lnu'liaifinrrirnmrinrruuilrilmuuuunx rfiu,r\

rtua{n11ilrn]r:Jmu d.f SSMSFP

tr14?1{n6ilt

nTu'iuniu
I 147 95.57

9,82 4.91

0.55

7.i{* ( .0,

'?,J
149 105,39
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.C^-,o o | "l t I
t ilo t rJ iu u r fi u unr I t tdu s o { nr lrrrrnfl 1 {r?J 1J,rn 

I ulugr 1d t ridu uur.tn .r

l^-.ur . A .
nlu1frn1?ytnd0u?l0.tiJlttuu tnaod (ttewman _ Keuls Test)

4l
luurlun .

ll
I

?IU11 idr,rf,unr
a{^
lfrnrry'ttugtl
vt
n{n1r1ilyt 7

, 
un : i6nnu? r mrfi'rErrr,r ieu ff..r rafrunr'l iuu,u ru gri ru,r6n{ r

d r ui f; ra fru* r rYui 6n n u i r m ri'rn ril ia u ff.r railu'r r1 iu nhi un n ei r ufu

I

nltr .: fr z r rliuu r fiuunrrruuErnel o r rwi.o rl., odrru oru.o grl,,r*.d, dr6u

?flJ0Ufl

uiltuuonut
lt .l
Ft1tt0u30{?tu.tft

I I ti,-.AA

[,J1ltet1yt rluJ?tu

i6nrcu?un,r ?Erailrnyr i6nnu?rrilrf,rflr
'velrtolJylitl{filjfl1

3.40 3.L42,87

a.l A
15nr 3T{tljfil

e.{ v
1fl4nufl1

ie* t$F
o.52 0.55

0.04

i6nnu? r ?ufi'?nl

've
Vrlr0lIyl'lll0Unl

** , ( .o''
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3,+ ,u*grl.*rd rlduuurtn qnru'lur yu, rinltr
raue,fi ao,: *uir iGrafunr i6nnu? r rn,i'rnr*iouff.rrafruErr

'l fi u a s u,r u g ri.*. u*nri. o fruuo'..r fi rTua,rfrq vr r .r a fi fi d r, fru . o r

42

4y
30 ulyt un{uuogtu1

a,{a
tl,a31flntrilrufi1

Ivd
R{n1t1.tyl I

I
.a

filrl'lYl I

uua{n1lltr:lrilrru

.-rd- a I I.I
t :l f uu r fr u ur uT n 

1 
ulum fr r ri6u uurl n r rafr.rrJfr ri6n ru t6rafruqr r

Aia---.A. u Y y- A-t a ntrfifiur t'rrut4m1fl ,0tJ yhludunl un s 16nr :u?unt ntu'lut ;u ;
t'tal 30 u1fi leru'tiafifinrrir ur.ri.r.uu:lrdrruuuurn.: rdu,r

It
f rltl1{nailt

nru'lund,t

1 5.89

147 99.89

7,95

0.69

11.69 (,0,

,1rJ 1+9 115.79

/
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r do ui iuu t fi o, ir, oduo u o r r.u uo nrl. o, ur, lrl ru*. t r #u uur.tn '.r

4'e^drilurrug nT ui6n'rrnerdougo{fir,,ru ,uuuf, (i,teuman - Keuls [est)
| 

^o v r{---.a v '-^-.y------. ")'^ 
t o I r4lIIJt1 ltlt0ljfl1 tt0r',i:innu]t"ttufr'1gr1T'lrauvr-'.:trydtrn 'luangu,tur:rrunrfinrrifr

^^-.".,:".-^ i--.ol v. vad A e ' v e -e -l Inrrflrunt d'lui:iuaunrfi'uifinnui t rorfr''tErrnrour,l'tuf,unr'lraua'[uucrng.rl{ri'u
eJ
n{nltlrtyt 9

filr1.t11 9 tljrUUtl'lUun?lilttnnfll{rc1411itPtlto6ufloitllu1firrJ1ufl1fitfiufiU

ad ,A..A Ad a id y.. Aa a e1floun 16nr;Tr?rn1 lfrr,tfunr iEnnui I ?utf?nl

ufrtuuonur i.,oduruoruln uiouffrrad'rrrrt tjxIil1Unlntilil3u 2,96 3.62 3.69lt

1frnt 3?rtuf't1
*tF .)t*

0.65 0,7 3

44e
munufl1 0.07

Adae
lmnu, t lMn,)ftt

vve
l',lr0uyhluaun1

*tt
P (.0,

-l
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Irr
3,i silmlilflfli'rfi r:lduuurJa{n1il'lurru;!ra1 40 u1fi uf{uilonur

,rnduuo *ri. iGrafunr if;nnuirrn,i'rs,rniouffrraf,uErr ua;i6nr:n?unr
q'-.- t 

-^:^ -r..^-l- -fl.r-..,.^!,^.., --uul y.. v ItuilasulugrJ1ufli1[nnfl x n-uou,t dfua rfr-qn,xailhfr r :fru . o r n \:n1?1 { yr 1 o

trc{ttlgr
Ellr1.:fr 1 o rrJiuu t fruufl ulrrlrJlun.rfi r:JduuurJn.r uf.rrlfrffinruifiraniuErr

i.l A v 7l V- y- A-l A 6:lmnu, r?0lu?qt1lntroiln{udufll tra;ifrntruiunt nru"lur:u;
\ , ^^ -l s 

"' ^^ A 'r1n1 40 U1fr IntrlrOfrfrnrri r nrr;unl1iluilrilr?urruuyll{r6u1

uuo{m1ru:Jrilru df ss MS E P

rt
,r1411\:nqlJ Z 17 t5 A.T5

I
n1u1unqil 147 1a2.43 o.?o

t1ll 149 119,93

t

**
12.50 (.0,

)

Y
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4Adtilutlugr nlilifinltvrndousorfrlutu Innod (neunan - Keuls Test)
I

le

A.a I
?r148:

a

v{u11 iGr,tf,uflr trn;i6nnui r rnrfi"rn1iliouff.rrafrunr'liunsurulu,ruerrdnmi6
I

I I,v t,

A td !a v A.l A I ' V e a- * t IfirrvltlJflil dlultiudunln-u'i6neruT t mfi'1n1ylrouyr-trafrun.l "luua'[uuEtnfl1{fYu
9ve
,oil}/liluA:

e, ll

vt
n{fl1r1{yt 11

-^---,1 .-rr.-...d-. t.^..^]-t.I t IJXfi1t1{yl 1 1 tlJruut l,luum1iltr9]nn1{tr1t11\tn1 tDdffioil?tumril1iln,rfi tfiufru

ad ,A.A
?!u0uqr

ufr{uuonut

i6nr;n?urrr ifiraffunr iGnnuiruri'rrrr
'vvylroilyt{ununt

3,61 3 .7 4

rl
n'lloaugo(mum

llle, .le4

lil'tiln1n tflil3u 2,95

ar{ alnntrflttFll

ar{ u
?5146Un1

t6lf
o,66 O r'19

0.13

*tF

A.lAu
ltfiftut t "ltlltlflt,|

'vyv{touyl{uauf'tl

IHE

P (.o,

(
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i,6 ru.ntrrirunrd,uduuuilnuru'lurruir?nl rc urfi nfruuonurIt
raunfiaol nui'r ifirlfunr iGnnui rro,tirnrniorff'.rraf,unr unsif,nr;niunr
.,' I | .. t t'tuuns u1u [rJ1ufl luflnnr rriuou r.rilfiua,rig nr.ro6fi il r rrlu . o r fr.rnr r r r t u

{

o.r.ot r, ujiuurfio,nmngrluwrdr#uuu:iar r,'d'rrfiffii,ruifr,firrr

i6nnu? r rorfi'rc,,rn iau ff.r r,.irrr r un c i inr ; fl?rnr nru'l ur ; u ;
trar :o urfi lrrtrliafifinrri,or.rin.ruu:Jrilrruuurnrrrfiur

t
uun{nruuilrilmu df $s MS F p

,rll?1{nqx 2 18.03 g,o2

"ln1u tunqtl u7 104.72 o.?1

lt

,rr7o** (.0,

)

, ?lt 149 1??,7 5

I
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I

Tru11 ifir,rfrnr
I

io u ff.r r,r fun r't iu nhl unn J r lfui6n r s n? unT d r ui f, r,r frrrr fi'ui 6 nnui r t rfirn rrr lou ff.rl,rfun t't iunl riuonri
eI
n{n1ta'l}l 13

r do ut iu u r fi ori., odur o { pr ?1!unnoi. or u*tr ri.*., il,,: du uurln .r

419.-Jtrlunug nrui6ntrnnaaugo.rt'ltttJu tnnod (Nenma,n - Keuls Test)

uo gi6nou? r rnrrf,'n tr iou ff.r r,,fin,r'l iom u ru 
tr 
ri.*.in,i.

nrmrd u uliuurfiuur..ruonoi.orrri.oi.,#rruorurtrri.*.il,iiriu

aa ra rA
1!1J0Un

ufiutmnur i.,od*u,ru*
I t lrt.ta

[u1un1]4 tflrnu

i6nr;n?rnr ifiufinrr idnnuirarfi'rnr

niouff.rr,rfinr

2.91 3..57 3.71

^aalmrrT{run1

P (.0,

^.4 
y

1fuaffi1

^aaeltnnu, tl0l?rml
YYu

11r0Iyt{uaufl1

*tf **0.55 o.go

0.14

Y
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3.7 rumtrrlruntd,#ruuilarnru'lurrur rral oo urfi uf.ruuonur

,unil*o nri. idufurrr i6nnu?r,ro,fi'tnrniouffi.ruilrnrr un:i6nr;yr?rnr
.re l' I I t'luuoturu g,Jlumunnnr.r fi'uou r.rfi riuahffq nr..r ofiiilr cfi'u . o r fi'rorr r til r +

n.r.od ru rrtiuurfiuuru*gri.*.trr:duuu:ta.r raf.rr.lfirififrui6ra,fi'rr6

i6nnu? rtnrffrorniouff.ruilrnrr ua:iinrcil?mr ntu'lur;u;
r?01 oo uril lnuliafifrnrri,or.rin.*tujrilrruruurr rfiu,l

ttl,rn{nl1rtrilrilrru df ss }Gt r p

tt
,3U?1{nqil 2 19.29 9,15

,T*12.53 (. .ot

nrr'tun{u 147 106.95 0"7 3

t?:J 149 1?5.24

Y
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J.41rllrl.l
t tia t il tu u t viuunr t oa'ur o ir rn llunnn 1 firilm 

tr 
rt lunl fr r rJfr u uuja .r

4t,aaaJtilumulr nrui6nrrnfldou!0{0?uu thaod (werman - Keurs Eest)
tl

-.: a1 y-- .ra ^ e J V y ..,' | . I
vlul1 1luaunt ltartflnnu, t10l]1m1ilto]Jyl,rt1l61,fi1 [uctst3ulurulrn1linll
!a ^-- ! ^a e e^a A e t V . '- 

t I
ifrnrcT{imr d?ulruaunlnu?tfifiu, tmrfi'ln1ilroun'.rrrrfinrr'lraua"tuunnnl{fi'u
9,

fi{mr1{}4 15

|-. -...- I t t l' t l jX
n1t1{vl 15 liltuut}iuum1![nfln1{ril{li{nltndura{numrrt1umfr tfrnfruI

aa .a6
?5:J0Un

?t0{uuonul

Aaa?!ntrilrllnl afd r- 4a 
^ 

v?tlt0um 15nnlJt[101u?fi1
tve

Tlroultrll,tfit nl

3.66

tt
.a

mtonuxo{tum
I I ledAA

,ulunlnlTusut 2rg6 3,51

A{
lsfttrT{run1

^au1t140unl

^{ae?mout r tiu?rn
've

Trrot.lyt{ununl

o..65
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0.15
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r (i .or
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? 1nm, f,ru.. iu ft un{rgpirrl r norfit iiun1, uuonulno rurri.*.r t!
rdon,ibd'ulrnr r'ruru 150 ,1u driu.qrrri.o rr*ro f, ,nur6.,

lr
77 t1a rflrtr.fl z3 ,1fl (ntrrfi r ) nu,lri6:Jfrrlfirafirauaau%u1u

-.1-..--.V - i{e- ii r:. .{ -.?. - e. , v y-. .r .
[r1lsl1vl{ 3 ?mo'lrjudrnt,iinnuirronTrn,ruroufi',luilnnr uasifinr;uruErr
-q'f I ..-^--: - ,I. .^,- -q v ' a-- t o ^.n 1 tunl I oaffi 0'13 um[mml t ilduuuiln q lufrrusu: na.runf, uTu nn mfiavrniii

,rfiru.ogri.*r1rq'n;.rfi, p rd.o, ru. i6r,,il*rr ifinnui rrfi'.rn,r
...!^-.V --r-. - A4 . d ,,r'l I I IlIrolJl4Nllclllrl1 ua:'itinr;niucrr Iun'Irltnr r ufrutoqnrttuflnnl{nu,lnl,Jlllst l
di A L ,l nrilunurtou 1 runr:fi'ur1nfr{nnlu"lur;usrrat rc urfi +o urfi un,

ro urfi nora'rfi'u ,il.ryrnffin,, drunoo,finiurruf,udanrtfirum.,'lurrus
I

rrnr oo urfi d.rti.rn,lirru,rn"[nitfiurfr',nurndlrdiiq, tnrnril 2t 3I
uarurru,lnil rl ff*il,duor.n"trnri roin fi.rui;.;;nn;fi;r,l;r;*,;.
r ia r rtiuu r fiuufruurdu 1'tun{u r 6utiu uolfi ,rn qnft i, ir rdu r fi u.rffu

( nuis & smith, 1966 :184) *n;tqon6nilrrntrudr n.rlir.
'lunirofin 1 ]n,fi rrrtr"[ficrnnrrirur"trl6,ri.do., ( slnclarr et ar.,
leBO : 1i7 2') 1nu ro*rcu,i.od,*.nrm.r1 n rf,uu do,lrro.iftn,iril..u.u

a .) I -vct l, I
urnr:fiua'lrnrruunqniru{rrliiouunssln..n.n*,u,dr, ( Ga.rnberr,

1e67 e 7 4E) iruruqunfi'rnJrtn,rriiu.iofi6olfruonu,rluoi roia e r,run

Jro,iu r urfi ,dutiirrrror.ilgng,,*iu"lifir'ruruurn rfiuo,m u.6.ruonqvrf

1 i6ua, ynl ilr rfi'uo r urd g t, qnulil ur r;'riuri'. * 
- 

i, *""u, s tate ) f, .,
( etttnan et al. r 1985 t z*29 9 Shir:n, 1985 s l+-1il f dOfif f f*a
rrnnmut (uounrut r) or,iu'irui,.*di.uli.,uniu (rlateu) u.nilqn
'lur, u, du.uun q ndg o m, ui. r,,fr.rr rn fiud,r*i,i1 rfi i., odo, u o u..uu*rl. {n um
^-i -,- 'a- o e.. e n Y

IrJlunlana r uniltirnrilr:frrilna r fiu rriuru8uqnn,rrfinur fi'rfiunurauonur
'tunitoin a uun 6.rrflrmurndiluo'tinrrru.og,i.ro,rrilu"trtoJ.rrfir]r;Bra6nryr

uorrou{li riur raruru
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o --. l. t o i^. 
^lutzuc 5 u1]irrrn nluud'{uuanu1iluflfrda{ wtr,turtiinrril?urn

n rl irt uT n g,.l.ro. r dunn n iri Guf,rnr r un : i 6nn ui r rnrrTrnrvr iou ffiraiunr
.l^.-. ,l1f- ^--. a4 - e t V e I -e r I
t usru c ii lliud'unl ua cifr nnu? r,mrr[rn1v{ rau yr { ua ffn uun'l ufl um, mufl 1 r fix

vylrl,l:ln4e
urnfrulnnrfruqrYu (ruun1ild 1) unrrnn,rrr:]iuurfio,rrr.nnj.*.il

trrl'
r:Jduuurjn.r rafr.rrlfrrifinruiGr,riuc'rr iGrrnui r rorfi'rnruiouff.rrailunr un:iG

t- 
"- 

-'.; 
;;- :-""',rrrilriunl nru"lur;ucrln1 5 ult,r lnu'lfintirnm;rlnlilujrrjr2uurJu

. t e, t -t I tia6
vl'l.l tilu1 v{u?1 'tuatmuttrrt1un1"[:Jurnnl{ffuour.rfirTrlahfi'qyrr.ra66 (nrrt.r

il + I uT, flu, du{u,rr rnirnuoonqn{ro.r ur'[ un? r oiafir :u ; r dliunrur,.i..r
,ts4-

14u0fiu1 7 u,tv1 lnunmntrrlnu,notuntilnlunrp$3 ( ca.mui1I et aL.,
I ^ t I I I

1957 t7 44) untonAdunsdit namt ur'lunitafinrroanqnGaurrrrnrir
,l- e 4 e
nqn 

-nluun{uuoflu1 15 u1}i (Erlis & snith, 1966 | 1sil n?utilnua
I _ t | ,te , IvaqAa-raAay

fl {na 1?nn 2t u r I un r tmia urt cxt :rJ; r iunufl 0.:n 1 roan qn6nTJufr{uuafl ul
1 ev i.--__S_ _-V-Zq'-- - , - I

7 I 5 u1n n { uu t r0 n rrrhu*1n t { ti I nint urn ril run1n1u un {uuanu ruufi fr d0 {
a A a v 4 4 yrr I .5 Ulvt 1,tr0 10 u1t4 nluud{uuonuluufittrn irriluntr{n'tusil:frurimuru
fr.19

nltag'lurrurrrrill.rmtnrrnu rrnrnlrffifiiur fcnset or r,ae: rlr.me

or Latenoy Period.) (ea.muitt et aI.1 1967 2744 ? shinn, 1985r
Iffi') fi'tuuunrufr z
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uw-ultlutl@3 Mtut3tq, I t nuugt ttJ,rltns tnr|g[$nt-uL r' upnnBp[r r uuunuml

uLnEnBulrBgl'uTln$ugrlenr.unL (r. tauuunnn) rwgl,r:rusircuuun
mmt uununlurnrnLunf u.rnllr$xmoJmLuunLi rnuugcru,, uunjkrgg @guruu I r .t- a 6 n - ir- --'';-'F; -; 

I
illnsllnt BnmLruct st$:urJilnLrrn[l :0 autruouugor gutrLrBpr&or.,ltr,trurl :B: r

n[rNs n]il".umtu uun 09 :Un Og .ot rof roz Luur:B:3ntBW S0pgunn

u B uoBkr$nkru unu mx uun 6b u [nn Bg[r t r uu r. 0 f&u fllttuupt fu.]p s tuut e
lrvl'

99pl'tllftltpB}[t"tBBtlgNtt uuxrrlur2krl:ux ( L l,rMwnl?rlN]) qulngr
uu Ltr,"nr rsl nu nrunnls g g g 6- s4uirgrrguq r^u 

rur,ttr 
uoon p3: 00u@BU 3 $Lrr

ntuil Luneutluusn3 r :Qeu@BU 3$UnlLBOUgn&un1_un unruUrrn:urrnrlrru -t tt i _ i , ' , b vrivr-ij'-""
tuuluur:t:B:tnl fielnun urn oL I,,BUI$@p.r4uBkrtnu0nnrytnn6tut riul | ,t ^ t, - ' ;'- -"i-''

nglux rtwutullgubussnrturtiuBtttntl:B:rngt$s utn Er uiltuBkruBuonkr

tt],kulLu:B:rngl:u,rfnr$gn3B:3nLU!3rUUr0}0nr (6 pt uruu) ggulut,t

Qup ryg 
s u pn-u r u uuunm r uun r ,, t nu n runn,1. L u m,r r*u r r. ru nnnnr r Fr Fnr&cu - | I I n , -'.b -,-''"" -''i

tuLJulcttuggpsLutrL uLn oL LrsclrB:inL&u trJrrgr,rrrusL:u,u LrJrlrrl}r,r

ItoJt{tuc$rl& t truugg Ltr[-ultsuB0]9$9nl3u I', uFnnnp[ I uuununlur,nrnnu I

nBJFlttuuL0ru'11 (L t4rtunntl) n;qi.BuruutnputmurUununluun6ntufi[

uunlM:3Ugu:ul] utoBt kil.urtotut -. ' --F-' -'. --.:-"..i...--,"-UL}tl0Ll gl.IUUsC tp**U Urnntttlt Upn

s BBU| UBtrtBuoBtil0:ukr uun o r r 9L't 3 B: ft LBtutrrnust uun ruqon t f ..--- - _ 
ll.(9vltlol.lrt9ll 

I

rrup r. r u fr! r,.pBlr $ r B0r1g r. u, uL0n rt 
lu nu 

t3. g r B 
EU gFr : u ln u : r u r r u

$tut:t:B:rnr [g]nununmro,,rr.i,,^rrrr i.,^.,,1,. r,,1, ^,, 
^ - ;'" - u;=.jltButlIltuutcuuul:ktltufiJu:iuse$p sopuunkrLBuBnr,u.url

utn 5 uuL r : B: 3nLnW 
: ll guultrt}tr uunumt t s6urn Buj,u3Lmrp: rlcrsil$ gn]]_u
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un ;i6nr:u?rnr I nu'iioilfinrr i r n rr yil nuuurjr:I, ruurrlJ l,r1ir r fi ur nuir
'l *,olu rd r.r r r n r'l fi u n r r,rfi o uri'u r J u r i u t fru fie'liua g u.o g ri. u**rn L o fi'u

tt {e.e_4.t-i
ourrilfudrffqyrr'rdfrfi (nrrrrfi e, 81 10r 12 unr 14) uon?1nffu

rda utiuur fiuui., odrru oor.rurnrl.o, u.otr,l.ur.il tuduuurta o,flrr.ufr
l- a" ^ 

t n | -t t ^ - 
u.

fi lua1in1, yrrrdouno{llrruu tnaod'luraracrr{ t?h1 vrut,r'luun rraiouryu

-] -a- l.t y-. .- .,{ . v ' v v .r' r
na1lno mununl uayitinnui t':onhn,rurouyl-lraaunt'tuunsu1uril1usl1
a--tot- a I n- -e -A Ifin1l?finrrflrun1 ou1{xuudlfrqnrrdnii (nrrrlfr z, 91 11t 13 rr8s

v.t1il udfl.:'l;tiumi6rafrnr uari6nnu? rrnrrhnruiouff{uilunr r,r'r1ifi
- g 

^ a 3. -,.a.X ^ 
| al A

? 1u1uu 1 t unr ro:ia tluddn'ufr u0 rn, : ?rlntrlnn rri6nr ;u?urrr rli urnmo lu r
I I e I I , y I a t 

^t afifiuuru"[n6.rfir'nrtunnnrrriuror fiun'linrrsu,ru30.rlrl1ilnmn11?mrrflrun1
I ' ^ e . a , ^'
ii r rra ru nd rn-unt fr nu,tt 0 { d r 1n r uo, r ?a, un, nu, fi nur'luo,rd rdlTrrrlhuru

I ,1u (t6 nt) ur],roonrflu e ndrr ra, 4 rlu lnunrrrauuo*lffoauoi.o
. l -' J. a ee

{nrrun?ud1r0;nru frtilr;naun'luuhrndarardlrffrrTr.rrnrvri.rd ( Tc =

rechnetirrn ss rn) rad'lrrnfiu'lir ofurindrrnnrrgqrAudlruaufi'rni,r,l
aultl'

{n 5 u'rfi nruuil{uuonul v{u11{ns?{r1nmufruqnn1rflrur1 20 u1fi liuu
r rafi o ufi'ufia nqut nr r*? unm rfidrr r 1n,l r $q 

r du dr r uauu.nn,i.n{, dr,rfrurr r
IAe

? 1nn1t flfutln {na 1,)
(Hardbergger et aI.1 1975 | 4+-4r) rfnntffrfUffi'..fnatf [dfi"til
i6nr cil?uerrt,,.'liarrudrqnrruluaon'[ilri,ryr1,r r6uso.rilflurnn{rifir,1airnr

V^^^ , ae Vl- e a I
uon? miluuat o I nt rifu n i{ uu .t don nao { nunr r 6nurg o.ty'l r ou r yir r no r

lnu"liat uaufrniunnrvr i.rd r Ju r fi u rrYuar m r m ;, ru I uu, *; nuirnruuf,,r

lluann1 5 u1fi lu,i.n .n{rdraru. (+ rtul nquilnnuirrufi'rnriouff.:

ufrunr (z rrul uurn{rdnrr*irr,,r (t rru) fichururo.rdlrrrdilfrxfrd
v?ltvilurijotflaroqrn Be,5%t gz,g/.t LLnr 47 .4% n1il'.1riu d.,uan.r.li,fiui.
i6r,lilunr un ; iGnnui r tufi'rn,rniouff.r raf,unr fiun'i il,rulus o {d1 r r.rmr ffirfia
--.. E- l- {' t .. Aflutuotu0t0.tgt1[nurnnrti:inrcfliunr (Frar:nferd.er, $lG r +el)
q -. 4 v ,{ a 'tuutuat triurn-unrrf,nr*roo.rfr!r:Jorruru unrmu,'luarararTnr?',ru?u 24,1u
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1....i-^-^-s- - at t
:i.tuuloanrrlu I nqu ln, I ,1u lnuw:onur ro7 v{aootradua y{u11

--'.&'- -^ v. . -l t . a 
- 

^ e ,, I
nqrntnnnurrt[lr1fr1 , u1]i uarnailviilduftl 5 u1fr rsilr=fruurtuso{

e, ItlteI
ll1t1fl1ll1nnrrnq!fr1u"lnrlilUErT raio"l:Jnfiui tmli'?n1 ( zlmnerma^rr et aI. ,

1 984 : 5 i1+l53) ? 1nn 1, fi n:*,rfi',r ndm uan.r irifira#ucrtra c i 6nnu? r rnrfi'm,r

n'r1 iu r't i ilufafi'ufi uirn, r? flnrrmiu* o, r fl u r r a rur u fi u n'liu ro nnnf l
, e, r, t I I 9 , 'tla

rnrilr1l1u tflu?ltrr'lnni.aeAttitnrafirErrraio'[uflnui, *r-.*#oraurufi rtirn..r
a... a ^!rfi 1t n t rilt ufl lnlus t trslritiu t0,,t

9.-v d I { I 
"r 

I l
fr'ruul ; t rautt rnnrr f,nutr ru {1un1 { 1'l untilr : r nn "[ nafiuarlu

.. 4 v_71 _yl--r-. t. -a v u v u "reu asO { n't fflnurn r r rr 1i riud.m I un :l6nn ui t ?ufi'ln1fl rou [t ra f,unt' I uuns u ru
^-i^-,-^t^^t ot- ^- v\ A v
Iu1ufl1frn1r'i6nt;uirnrr t,r'.rfr r fio.rrrnilnuu;nr{n1un1fluardn1T{ytlitdirinur

J - e ! I e_ t I
to{q{riiolnrun:nn"tmo{u1fl,I fi'.rfinnmutrn,:'luurril e (rrrunrrufi

r,du.iuol'il rJiutuss,rurilr;um eo% rroi.uilrrlfio'lurrtafr.rrrnfi
lfvt

u1{d1u$0.1flr'tualoaoonxlntuufrtuuonut 1 ltufi ?rfinrsuluoon rtld
- 9 

^ ' ,'
,sljuvr1.r rfiuroluharrfi'ufinru'lur rrJr t 1a1 z-:. utfi rafrrauonul lnutffiu,rnr

lt
uT iru'lrqr30nrru1uoon'lur;uc 1y3o iurfiurnurndqn ( Nasataki &

Mishi^ma, 198o : 33-34; shelr I lgazr 209) donarnrru?rrrrtflu

na1 n da'rfi'q'lunrr r 3 uluaom o { u 1r{u oer

nl ,n, cfliun'l r flunr r , o,duu"[rrral ufqntuua rumuffurrri.rnrir..r
t "l Z^- , -^nlilnffoutl,lluilafluol;narunuriutrn (zipper like action) ?myllit

Y ! ^ - ^vl v v -\4 rY e A.f cl
f,i'lu1,11iln1t:ltl{A?usotfr-rnr ililua'Iraaruuduto.tulrJuriuurnr r trr"[rflur

ir,a ( Iuloses, 1981 : B) ua-qttnrYurronrrrruilo'lrlti,rt,rr{,0nru.,'
a'l-',
1 u r ttgnn 1u01.rn1rfta"t nnrr r; uluoonso ir u',rfl 1 fil t ft, ;u?m m yr ruluu 1

oon"lilnf{nc z "lu1nrfiflr (Maurice , 1979 s B) fio,,i,ir'tunrrfrrnEr
^Y -lni-- n-. .t v !nftillranrvn?uErrrfru.r z nfq nruufriuuonur rafrrrnffudrulronr;u?unr
tr 1 . - ^ f, s , ^ 

t 
^- a-[ nnrurrrurrfr 6rlnurJnfiurpur;fi6'crrlnl rn rriliunrilr:urnr r r rrf.r /u,rfi

( Iuloses, 19Bl : B) d'tffun,ru"lurrurt?gt1 1 urfiurn un-{uuonutccfi

II
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rj?umrutjrru'rodt :o'tulrrri,r rsuruoon"lil'lur*rdnrrufinrt:fi
n1r, ruluuroon"lrJ rfiu.r rfiniou , ri.ffu ,du.rr.nJ,uorsfiuntduruu*u.
tYrre
nourrrrdoutfierurqnn (Negative pressure) raoarr.tou.turrir"[r]

t a _.J^ -. I - t o I e e
a u1 { t m I r') ua ; t uoun'rrr rd rut o ru rd'lnn,r,n :.g nfi .rno t sr'[ rf] uq { u,tfl 1

r fi u'[ rjs'runa"[ nn r r r ; uaoru n, u o i*. d o r*n'u{;'un r r nh.: rur o.: uftnr'tts,

t fi"r fi nd r r1 il urr il r l uoin. r drd'r,or uf o n.r r nnu? r rturirrrru ialffr,afunr
uru z ur fi do, itur rr,,, u.di rrru o o.d r r,r do'l urrr"l ilirr].u, o r'[ rllu
fl , r?nn 1 r iuriuu,,i'. rail.n,rnffu r de6*r1 nn,rurlnfi 6 .r r il rfi'u r flunr rn r ; niu

'rrfiuq 
r e,f.r,ri.ffu d'.rfiudru,oorr'luqoi.#,rfi rfiu,: e "[ulnrfinr,ilrffu

I .4 , e I I . -'r'
vinnr:uruoonl:J fr'{rsufi,/'rroutv'rrroor'[nt,rhnrrfiru*r'luorardrinrchu,ru

3G r1u lnu'[irailunrnruufriuuonarrfi'urTusrnrni{d r,rfr-rrrnfiu'li,udut
eA I " 

I t - t ' t
rTufi nnr r r nrfiou"l umo irdl rudud'rnn m r fl u r rar :o urfi uuirarr oduti'rna m
, odru r ir'[,irro,,rr.r rfiuro.rilr..,riuournru"[,]u.,u.:r.fiod, dorru,ll{u1.rr1u

ttgv
'luvruarr6"rnamluqlu,rcrr (Frarxrfelder, 1g76s 46r-+67i rran.r'li

, fi u'|. na r, frrnr rr : n nnl t r u 1 u u r aon'[ r]tT.r yr r q r fi ur a r i rn r

v€-ee4a<l^A,
uon? lnuunl, nnu, t':tura rntu.t t rl u i :in I r yriln n rt t fr ug o { uhnr

111ir.iluari
l_y I rr v I
r'lraurfi uauuhm r u uru tlr 1ilm1 u

\

tulraurfiuauihnrrrrl, rlr1ilm1u,du.rrn,rq,ruol.o 16'oilnd.ru.ui,
4 v &-^...,1^ 1i-^!.-.-- r. 

t 
^ e o v eum0rnrtrlm*tnrlili.rT{lJ?,) 'idud'unr ua;i6nnui rrufi"tErrvrroufi'rrailuErt

vr r"i iu r"[ uni r ofi n"[ f, fruf,a fi'ufi ufi m a { nr r ? nn 1u.n{u.,,,u, r fl u r r n r uru d .r il
o tt' t a I aa e 

", 
t

n1ilu1no tuslarululurunrfrn'l,r'i6nr:niuErr'tuqn 1ti{ nnt ut{ffiJonu1
t

raunfiaor nrr"lur;ur!?n1 20, 3or 4ot 50 urr eo u,rfi dofio*iia*
I

n1$?mn1rfinr*mar ruornrnru "luorarafinrfrrafrr lhuru 6 r,lrl fnuuuanur

rz filnnrifiu (rilocarpine)r,,ul*rr.rlfiiunrrnnuirrturf,rnr r urfi
v < -.i- - u- ' v v d t l,

u6m1 t utt,i nnu-i t rruti'rnrurouvr'uad'trEnutu r urfi uns"tu"lnraf,un,rraio
l.l^^..:.- -Y- y t 

^ v ^oe' ", Itilnnur r?tuuln1 ud{uuonul }ru,:1 r t,rnrntrr-r + i6'lrarua'tut?o..rgo{dlugrl
I

nl r vlne o { l xlunl ua c nr riliud lunl, duru o n.*'l id'n r c u "[,]ur noi. o fruu,l r..r

Copyright by Mahidol UniversityCopyright by Mahidol University



_{.

ItL
n&t.(ikrl.u@Burtnnuuurtu-srtur.06utusLrp-: tUtUt Br[,rt,Uuriat BMI :u1r tuDUUWEn

X 
',ot 

a a b t' i r F F f!'!^
s rnft 1 $ eL Bu@Bkrl. ukrBLuU tJtlukrs.t nn l t 6,rt 1 u s pnfl l Uut krlur 1 3 tluu Jtunfl ] u ps b v .. ^ !'u V ", ni i ? - v a-

nIlUiuunItlul3nLtrifl]kttl,lltsJMulJtltlllt l ItTuusufi-utt{i}lrggfn ti3fitirt:tu

sLrruuul BLBELunLlttnt unn turunlBrBrr,tBugnktsukr Lwrukr$ilmotM ot r or"b , ^u 
o | ^ ' a

U l.rLttluL I t nuu sU : u]l t, tlti-ul,ts L t tn n t K 
Lt' 

u px* $j tJ tftu$ t tUu l1

frgup pt gnp r $Jluurr4nlo r lnuuttu riupng I : url t/gpr. tB 0u I
u w-ukt u 3 Lr(w rt Ip y un Lur nE I u. c,rl 

Ip 
t' gn 

I 
I $ 

9t 
tiri,9l4tN6n LtuttnrL I 3 nuu t uu

uup s tr4 ftsu.p B4rt$ r nunub rriuun rt ltr ruil$ g0 Bt tn[ 1 rlBL{ r nBlE ! Brt r tutjt ap I a- I ,ni ot V !, F' f '^

$gmUt $tLlt'ItFLUOE,BUn:3: &,tluLltB@nntru.0ltB3ltU0BntBrtltLl,tltt4tIJII]ktttu

tLnut. t 6t UXUrtW Uutll', !d 3 BU t tM I n03[,t] B[,nU ] Btt t& oun UBUI ]Lnob nlnt
| ^ tt 6 , l- , r t | ' IT

turyg tr 3 tu t r uuu [] gtuu (, ; 3u ullnMn^upl ry pt u F luooB tn :, uutr It t uur.-l6u B

SUEntpkttl".t4BCEr& LBu@Bkt$tkt|/n]tttiJtltl&l 3ITUUILU LtJ[,.nbg[nUl ]tt/tt'fl[tL
la | 6

u@sBtnst tuuSuurl z ruLnrtFuBr's6nrprt:&0L0 Utiflukrttuuteurtt.0n1nB
,^f

(EL :un 6[ tLL r5 r, ut'ugur.o) ggulutrfu]u,pnl$un0n!]tuuux
f v., -F, I ^ |

rt 
LU nktL tL0rtsrcUngt un!,n s I rtst MttJtltr& 1 InUus ! sl{t t u Un un@[kt t ul3l,1 

L a .r ' vY' ' a 
^ 

n e irv H , ^ v G

LUIMLUt 1t tE:Ur011n1 tt{IULrStIIU uWIUkrt t4ltotMLutkrttL I3nuugu$urkr: t
t r , , a !rv- - a n n E },U I

lttt
U BU 3nn 1 $ UnllnB Unl UUUnt ltt UUn E| tUutsnltLtU $ BrEBUr, I tUnB[4 1 nB 3tI I glt I UI
t > ' f i r r f t ' Fr

urfi ukrsu t tuuu ltrtml uL6nu ml u un ltn I umn t uflu kil. u rtot i/rLuukrlot 1 3 rI uuso ao.rirr"uva4^nYtru

utnktlkr]-tupx [!tt".umtu !!tn og :u11 oE (ol 'o€ 
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