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(Abstract of the fore-going Report) 

VALUE OF 1THE TOAD TEST 

in 

MOLAR PREGNANCY AND CHORIONEPITHELIOMA 

Subhorn Koedsawang 

M.B. 

( Dept. of Obstetrics l!,nd Gynecology) 

This is a summary of the results of 

. ·the toad test performed on cases of molar 

pregnancy (M.P.) and of chorionepithel­

ioma (C.E.) during the three years begin­

ning from 1950. It, bas been found that 

the smallest quantity of urine required to 

prodnce positive reaction varies with the. 

patient's condition. In normal p1·egnancy 

. 4 cc. give correct result _in 94.38 per cent 

of cases, without any false positive reac­

tion and with few false negative. All of 

the cases giving false negative outcome 

yield positive result after alcoholic con-

. centration of the urine. In cases suspected 

to be M. P., a positive reaction after 0.1. 
to 0.2 cc. of urine clinches the diagnosis 

·( 96.87 per cent accuracy). If the .result 

is negative with 0.2 cc. urine but positive 

wit,h 0.5 cc., the case may be either normal 

pregnancy or l\LP. Of the latter, 0.5 cc. of 

urine is required to produce positive reac­

tion in 2.4 per cent of cases. If 0.5 cc. of 

urine yields negative test, the case is al­

most certainly not M. P. Certain cases of 

0. E. give consistently negative resnets to 

Ascheim-Zondek, . Friedman or toad test, 

but in gPneral, C. E. always gives strongly 

positive reaction with 0.05 cc. to 0.2 c.c . 

of urine, and this even when curettage 

fails to give supporting evidence, as pro-

•. ven by operation in a few instances. 

Value of the toad test lies in: (1) pos­

sibility to diagnose M. P. a?d 0. E. in the 
early stages; (2) possibility to recitonise 

development of C. E. in a c·ase of M. P. 

after curettage, by repeating the t.est every 

forlnight. 

( Three reference1:.1) 
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1r,1viu ~rm T f"lHJ, ~fltJ~ (? ,rnrH 1~i~u 
V 

fl ,flt n El, nn ~ fl. 
' ,._, d ,_,,.,_ 

G>Gfl. fl1fln, flH11: U61J'11 fltl 'J'll 

' 
11n~rh u~: ;-; vi°, 1vi'-'i;I-J61Jtrn;~ 1ll wu 
.. 1 ,!!, 

1 1 
, dVJ , • <l' 

'1f ~V1 'Vl Hl o/11 ~6lfernri, n nn1wu1i 
._, ~ "' 

.. ri'tl\J rw,:i61!ern1'l. 

"""" .., ,_, V} t A .i- "'"" , 
G>c;, 'J1Jtlfl1,)rJ'HJ!fl flrilH!JU'J'n"lf'Jtl 

~ .r:::i 2/ ~ T ~ J f q~ 0 

~ w mn l-J61Jfl YIU \J rn 1u u ( h1161! 'J 'il cl 1i, 1 ). 

~ I 

G)'0. n11m'Jn,,1nmt1viflHl1t1 
~ ~ L'~~ I 

tl1liV'l!'.l!'.l\1'1'el:l-JU11ri~H m 1u ~ ~'JU• 

G)(;"v. l 'J~111t1nu em f1'11 m'J-v 1~ 
VJ1._, '~"'A ·"'~- ✓ 

fl'Jnlflfl nJ fl'Jtl'J1l'1f fl YJ rlfl::t.Jl'J1'lJU\Yl'lAJU Il 
• ' 

'JUlfHJ. 

®· . mtJ1n11~1~161!-enn111nw1:' 

1 rnYI 1U 1 u Vlfl~~, ,n 1 ~ 1tlffl1Jfl y 1 ~ ,VltYJ 
•' . 

!LZ11H'11 E. histolytica 
..t ,._, I ~ 

! YJ U fl U l VI fl 6II fl ,1 fl 1fl11 l VI fl 1U U. 
1 • ,.A d .. ;,. d I 

. m. n11'Vlri~'El!'.l 1 rit1:i 'fif"l'EIJ..Jcl~mm, 

w'ms:o"iJU ~ ~1: 1 U'lJ~ ~1Vl1YJ ;Ul itu 1 '.!f"l 
~ A o Vl 2,, 

YJ nfl:I-Jmu flfl t11 ! ~-
., ,._, "" I 

d,.. m n 1m n, 'Eln11 :, t"lYJfl 161f Z1 'l'l 
1 

61Jtr1fl 1virun'J1 G>O ll-Jfl; flU~U'Jl\3l;tlft . ., 
"' ,!, A i, ,!¾ ¼ ' 

6l!'!HH fl'!.H11l-JYJ1VIU'l\1'1 <§.. 6l!U, U~:11l'ElU 

.1f!11-J1~fltl~ ;\Jcl~1m~~~fl1 nflm;uu, 
d 1/j ._, ' "' I ~ ..t "'> · ✓ "' 

Mfl 'J1:W l VI U t rJ 'J 161i ct'Vl UtHYJ Wnfl11l 61JMfJrt 
A 

'Elil-!m. 

A ~~ a.-- v 

6ll'El '1fl~l-l mrl 1i n fl YJfl 11 'Ju ,n tJ ri 'JtJ. 

'0. fl1Vl 1'.i~ \J 'lAJ YJ fl u1 U fl~ rl~ ~ YJ'H1fl 
~ 6' v ,l' 'IJ /1 "'"' ~ 

n111w,ii61frni l61rt!'.lutnru"Vi umnmnu • 
m1n61furi1~1~. 

I 
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• • ~ A ' 

~: ri 'JfHt ~: t tlfl 1~VH : \i') dd 'f ti'JYJ6Jf ~1fi 1 'U rm 
·\A~ "" • A cf, I ?;' 

'Vl m 611 -ew mi: l'..-1 tnfl sY 1u61Ju. 

~ - 'Elni1:,1fln11~1mn 1im'HVl1 
/ 1 

"" 'VJ ..., , A .... 1 ..., r r 
6Jf ~ 'Vl H'l t 611 'lH rlt.JJ fl tJ 611 1'71'J 'f VI 1 b 'VJ Jb rl -
"' ✓ 

6Jf'Eltlfl. 

d . 1 ft'ElH1fl 11~ l~ 11 tln11: VI~ 
jj ' I • 

I l:::: -~ I 1 9 A 
'flflfl1H11trn1rin r1 im ri,n:rn1 .. ni'l'l 

o ._., ~ A ,/:,, a..- . 
~ rl ~ lr'I HJfl 1Hli'J1V\ 1t'il' fJYJ rl fl ~l-J YJ1, rH 

y 

Ju l"l'J1t f1 V 'El'V'f11: VI i1 'f1fl fl 11~1tl tll L1 
I 

I:: 0 .., 

l'lt'i l tl j l"lH~1V\1YJrli'J'V. 

G'! o. fl1Hli'J'f 'Vl 'J11 m.tn t l''ltl 1~ {I '1 
.I!; • VJ ..., .<\,; ~ "" A 1 

J..lflt11 H1V'V: ! \fl 'tl'fn1i'VlJ..H611fl !'JVHlil-JYJl 
A ._, 1 

1 
• A 1 ~ ._,VJ , 

fl rJ l-J1 rl 'J ti . U rl fl1 Hl n 'f !'0HJ '1 1'Vl 11HH ! l-J 
..., VJ I ~ "" A 

Wfl, fl lrli'J 'f !J..lW!'Jl611fll'JmJ:J..Ji'.J1 . 
._, ~ ,!, 

G>t;> , 'Jrl {l 'Vl LLflfl 'Elflfll--11 'V\ 1'El flfl6Ilfl 
, 1 'lJ 'lJ 

:!yd., .__. I A ~ A 

fl fl fl !--11 'V lfl t;.J 'Vl M ~ tl -:J 1 'ti l1l 1H1fl t 1 'El YJ If! 
A i t d I d 

tl~J..JYJJl"l'J1rli'JHl1 b 'Vl1 ti'l6Jf'fJ tlrJ 61J'tlUB '\.t 

~1~ m ; Mt n;~~n1~n,1u, ~'1ui:i-i'irn:r 
' 1 • t!:/"'<"" .., ..., ' A. 

fl nv V\UBH1fH-./'VlWl"1'VU Ut'i n1 !'U fl'1'f1fl 
1) 

~"'A ~ ._, ~VJt.,,,..., 
1611'EHJrJtl : l--! tJ1fH.1'1WYH61!'tl !rll.l. 'tltldltll-.!1f1. 

G>® . 1un11rin, V11lv, :r11t~-ern~, 

{ll't: ( n [J'J._,fl fl ~ ct rnt'H 1 r~'tl'1~1J:.l611~ l 1.J.J. 
I • 

fl ';)1 l n rJ ri 1u flru'V\ Jl ~ TI 11l! 1911 6Jj fl sY VI'-;~ '1 . 
1 ll 

•"-'-'VJ2' ,¼ dv;t-,1::, 
llrlfl ll fl rJ l';J U1tl. fl ';J1U, f°1d'.f l17\'J i';J lHI 

"' l\'.i'U. 

, I i 

cf, n A A 9 
l m.n ~1'\.t 'JUU ~:611u rl'll fl rn 'J l fl~ tl ~-

t.,,, A..., AA\,!,/ j, 
G)'.> , fllHJ 'tlJ.-l ~rl-:Jtl'Jtll'.Jtlfl, 6Jf'1 

1..., o .__,t t d I ~ "" A 
611~1VIHJ 1'11 1"!61i'fJtl '1'll~1l611'EltJ rl fl il-.! tJ1, 

I d A A 
'tl 1'f61f'Jt!U tlfl l 'EllHl1:l-J!'Jl'f1fl fl:1--J mri:rrn ~ 
A. VJ ..., 'lJ 
'El'U ! ri . 

G> o}). l~~1; '1'1° 1 l 61J"iJ6?~U i1V1 '.ftl t 'Vl1 -
j <> ✓ ',\ ,,,A 
L ~ 67.i'El tlfl'll tH l'l! 'El.fJ \fl 'El rn l'J1. 

._, 12,/A&-\ o V ._,, «I' ~ 
G>~. fl1'f: 'lf-:J 1:i'VJ'H61JJ-J61Jt!lt!'U~ji'f '1 

rin 1;~;~rin~1~~;ctri6n'tl'1t ~1 t ~;~ 
Ll tii 1 ~ w u ,; ( L 'Jutt nfl 1m n,; 1 r1 iJ,~1 

c' 6 

Vl1tlWtl1n611UrJ 1n611U11V!U '1 ). 
V "' ✓VJ ..... .s,A 

G>d- • . fl1rin,V116Jf~'Vl irit11fl, 1'1l 

~1l61Jl--l61Jt! 'f :'1J ';ltl 11'1V\1 i fl~ 'ltl~'U. 

Lll'.l o . \11v1n"lh1v-nH~'el t riu1;'iln1--J 
<;" A-1\ O ._,, V ~ A V 

m, l"l nn n , L rim fl vi ·wn ~61.l u 'Elll l w'eJ1 'j,'\ 
°A ,;., A , <1' 0 V 

Wtl6Jf ~l1 'Vl'El 1UH! ti ltJ t!l 1t! 'J 'U t! "el tll..J1fl . 
\I • 

V .!, I 1t.,, ,I 
i.f;'.l~ . 1l11tlrll-H{fl 1n•D 'Jtl 'lil!Vl'W11L 



,J .I ., 
a1WWl1 un:Yl1HlU}1lffU W.lJ., M.P.H. (T.M.) 

~ • 
lHJ 

,!, q .c!, . • t I 

ci:L tJUMHJ-.iti'JLflMJl'i a~: JUJ'WllfMvHm 

1f'lnnttJtJt 

1J 

~ .s\'. 1'=>.!, I .;. 

lID lID. fl 1J 1 W1: l61! tl 1 tJ lHLrl_'J 'fi'1! 'HJ 1 'l"ll-l 
q --~ i. I .!,:: 

t m.J -:i 'fiVIU ~ 1 rnu u . 
.;_ }!, .__. I I t., 11 

lfilrn. fl')j'!f1'\l:UWu1-WU'U.'rJU 'J1~tl'HJ 
;,. 11,A~:.. .!, ~l'.J • • 

11iJV\'U.~J1t! rl J.11--ll6lftltJ\iHl!1-JfJ1U'U.1 t.Jtl:W 

L7J~1l-J1HH'l"i 1~ 
t ~'IJ ~ I 

lfil<§'.. l'HJ'l'J'J &~, , fl1Hlt:~~rlJ'J'\l 
~ ~ ~ I ._, I .._, J. .__. 

-~1flflHt.l'rJ1-HI~ '.lUrl fl'J11-H1 ~~ti lflfJJflYJ 

"' ~ 1.,,•I 
u m1ij.,Jt111fl,~w u 'JU. 

1J • 

lm&'.. 11-rn1d dtt.1~11,HJ~ fl'JdtH}f) ~ ~ 
~ ci..., I . ~ 

'1!'1-l.rl l1C'l!tHl1Vf'JHJ~'Jrlfl iH r)J'J'\l !u ~ru: 
• j 

-; 1mi1u~t1~r11n"iJ11 mtJ. 
._, ,!\, .. ✓ 

lID ~ . fl 1 lAJ rJ !t'Hl rl, 1-J f1 , I 61f t'HWl 1HM, 
lJ 

' t . ~ 't ;; ✓ ~ 
1-11 flJIYAlW~i[:..!~fl'1!11 _ flrl-l~t.llrl'Ufl'J1 

'\liJ1tl~1U L ut-:rn. 

lm c11• fl1vld ~'\l 1~ WIH ~ tJ, 18} 'JJ'.J1tl 

,nu'i, "rin'\l1~wuu111;vi" il-Jfl'J11:n 

" " , ern~u ; 

M. M. Brooke, G. Otto~ F _.Bra­

dy, E. C. Faust, T. T. Mackie and 

H. Most: An A~alysis of a Mem­

or:rndum on the Diagnosis of Ame­

hiasis. Am. J. Trop. Med. and Hyg., 

4: i.98-612, 195f), 

1iJ 1 \?IVl'lHll lJ 

•• ~1U~ zh~tJ~:Wrld'.ll-l 1GJ11fl 1rn ~: rt11~1 '.i'1'1!~ UrJ~ Lf1m\i 1 VI~ mir~ 1~1~ jtJ 
1J j ' , • 

-v~;e 1thlil~~1~tJnv1muntliln11~11~111'1! 1~tn:1~trin1:r~tiu~'.lu • 



A 

lJT/lfl11JJtAJ L Al! 

lAl .~., Ph. D. (London) 
A "" 

(ut:-l'Ufl~1d'H'HJ1) 

1'!11 tl1 fl1~m
1 

~1'111~1'1 j l~~~'JU 
Ai ... .... .., .., ✓ 

L fltJ'J61J'El1fl YJ fl'J1l--lfl 1 'n'l'U 161J Mfl 1nt '!Ali'l tJ 
I A. .. A,t ,.,./ 

fl U11l--l 'lfl l--l 1tl. ll-Hl'J 'l!1'© l flf'l 'l'l nrn 9'l ~ 
" ¾ ,L\/]t.,, 0 '1 

L"IHl.161JU n rn {lflt111 .. rirJ1it1nY1 um1 
'ii 1 , • 

✓ I A .., AL, I A ' E, 
UWi'lill'l!'lH fl iJ 'Jfl u. l--lJ.J YJ n rm,' lf'lj'E] '1 

1J • ~1 
~ A ,t ,.,. , , ~ , ..... 1 
l-JfJfJLtifli'l1fJ'Ufl~Vl~1iHliJ1'1 l '!Al'EJ 611 tl 'J'1 

f11Ht~i'l~ ~ ! lH11lf ri\rnritt t1i mufl; 

~fl, qi'Ju1V1l1wn11,mn,1111wn'El-n
1

1~ 

fnt1~;u, ~1u1un1rnn~'Elu1u,~u 1 rn 
A A, 

u~i~~'rn1umurfl\\J,1fJMDtl. ll"l1M 

~ri,1w1n~ 1;-n,rn~i r1~1ti 1u ~11rh~ -

,,__. I 

ri~ !E/HJ. 
~ i;t. "" 1c.1· /4 "" 
t1 ltifl111'El'!H'l~ WU Ll6l!U'1VIU '1'1JfJ,n~1 

-=>I"' ✓~' ._.. A ~ ✓ J.. 
VH'lfl ZWl 'J 'lrl 'J tl 'Ell ~fl fl 'HJlH1~ 61f 1fH: "17U· 

A A ~ I A 
ti ElflVIHlfl~fJ'Ui'l l1n1n~ ri11 j 11-rnfi,,I 
!,'. ..... 

uu. j {lflfl'J'1l-lHlU ( thermo-ionic 
'ii 

~ 

emission) V11rl{lflbt~1 (photo-elec-
11 A J.!, ~ uA 

tric emission), lfl1 Ml--l1HIJ'El'1rl'UYI 

1-th-i 1nri ll,nl nLl nvi ~ fJ r1~ 1 ~~11 HJUf'l~ 
·~ 

( electronic tube Vl1 fl thermionio 
...,1 y A ~ ,. 

valve), Yld:UW1VIZ'1~ ~ Lf1'Ell~flrl1fl, 
~ I . . 

l61f t'rn (photo-electric cell). 
A.,. ,./, ,I 

VIM.1"1 tH~fl VJ:rtiirnz-1 ~'Jul-l1n urn . 

VltHlflLLf1~tljj"il;l~fl t YIH1, i1u1u~ 
, ,\ ;_., ~, ..,,:I' ,I o ,A , 

wn ® ri1 ~ 'EJU. ri 'lf lIJUuJ:"i11'tltll--lfl 
• 'IJ \1-

V\ ~ '1, ~'tlr111 trir1"iltl1 l 1rn. 1~tJ1~1 

I 1
t.,,.., .!, <!, ✓ 

rn J]\9) VIHl'lHl l~flt'1HliHi,~fl:ri,1ti'eltlf1 

u ~i6ll1~~ -i 11 ffHJ 1u r1zre1~Htn'J lmi1vi: 
.~ ~ ....: /4 ~ ~ / 

; -eJ1 l ur;. V11-a~nuum.ut t~r:vi1fu.~1~ 



'"'<\ <!I "I 

~fl 'iN1'ilH1) W.~.: Ph.D. -(London) 12~ 
VJ , A "' "' ~ A ✓ 1/j 2} ...... 'l E. JI, "' "'-· 
tr'ltie..Jl'l-LVl!Hl?HHtifl'V!Hl1.H'l'U.'U.. UHl • ru:ut1r 1WW1YJ11 LULflHlrntl rn~61l4Hl'Vl 

A "' 1 ...... A 1 I 1 ...... ,.. .!!, .__, .__, A 
tli'l'JfHHtif'l 1, 'VlHH611'Hlfl ur:wn1rn 1, iHl ~Hl1fl11611t11tlt~'U1, r'lHJ.YJrnr.HflHJ-3: 

flJJ~l hrn, vi; tl~ ! ; tlf1 Jl "n; ri" (grid), 

1:'11 'Jtl YJ~r1---tJ 1 ~~!ti") fl j fl'U i L ~ti~ l'U 1 ~ ~ 
¾ .,I!, ~"'- ~ ' 

'llt! VlHJ! ri 'Jt"l 1. Lll-H-l fl 71 !U t"ltl'l.W tJ t"l ~ 
.__, ,/ y ,;{, ~ ,,_ I "" 

~fltl ( 1,tl1rrn161ltrn )_61.l'tl1flrriu1111AJt1~ 

1~n u'tl ~ n n11 inr: u~f; 1~1"1 nrnu~~ . • 

\') ·I 
4

i 1/j I .,,\' ~ 
tV!tie..JlU!YlfttJU lUtltl1Hllf1, 'fJ11il!JJUfl1 -

f ~ ~ V 1 ~ 
VH'll'U! Yl7, 'Vl'1U!Lti'JUfl'nUVl61Jtl·3Vl~tlrl 

; !~flVl Hl~fl ~167f. • ! fttin1n rH11~l-HJ---~~ 
C j 

;,1~11n'J~ 1i~ti'tlrl ;1~r1vir-auri 61ltnt1. 

flli ! ~ ~'Ut!bttl ~~Vl1'11 vl ri1~1 fl rl~ U 1u i 11 

flltltri, Trit1161f;!;fl l\iU~~tlUll"In 
"' ;,. 

17 Hl61.ltl1 r'l tHl rl'Pl'U.1. llfl tll l 1H161.IM 
1 a.., ~ ~ O 

VI tHJrnlrn fl r!fll'Jf1Hl61.lfl1r'l tHl r1Vl ~M. Vll 
I ~ «I' 1/j d 

1 qj U'lH m.rn rl Vl i l yJ , fl 1 : 61.1 'U7 'U fl11 
; 

ul;mH~tJr1~ u~ 1~l--! 1r'l~1r1~n 'ilU zZ~rnri 
.,I!, .,___ ~ 1/j ._, o A .,___ ~- ~-

fl HJ tJ u 'V1 fl l ri' mu tl -1 ! ri 'LJ'J f1 u fHJfl'i J HJ 

ri;u :~u. 6IlflUflfl~1rn°rJ1rif 'tl1611'U1tl 1u 
1 

"' d~ 'l "' A .;. 
l'J 1 n Vl tl fl fl tl , U 1'11 '1 'H'l tJ! 116!! tl 'HJ l 1Ai 'El l'li'H-l 

, 1 

,('lj I.;, ( ) nr:wh 11.AJ'I/(: current amplifier 

1
...... 1i ,d' .__, ·11u A. 

V1 l'.Jlfl1~TI VJ 't: l l'.JU '!Al M-11U YI! fl rtl'-.'f"ll 'U7 ti 
~ o 11 ,( I 1 I 

1~tHVl1~7U. • Ufl 'UVl1'1UWVlti~'J'U V\UI 
/ cJ 

.i- A /4 n- I * 
ll'.J 'U fl 1 j 61] tl i tl !v'HJ ! '!,IJ l--1 fj f1 tJ 1 IN v'J 1 ( VO 1-

ta.ge amplifier). 

~ i\ Q..., ~ .~ ~ 
! 61.1 'U'l.H 'VHllrn 'VJ fl fl 1 r al rHJ 'U.L \ yJ ti l'U. 'IH fl ~. 

• t ~ t 11 ; 1 ~ r1 vi; fl 1 ~ ti l ~ r ~ n -a v ;,m- , 
k.. ~ ,;!, 

u~u T tiV1:m1 j• u.rn1:1flu~1-a1tlfl--

"""" · I A ,_, 
G) . -~\l'll--l'J!~(flf]j. U'lJ tl'1flr:mt 

._, ~ 
tJ r~ ~1 Vl H t'i:fl ti11-.! l'U ~. 

~ 

1 U~l-J'Ufl tlU 1'1f 

. . 
o a__.. ~ V · ~ o12...,t 

IJ1t1riut'i:ll''l'J'El-1nr:m.nh:~~1V1 irhirn !VI 
~ 

!1lflfl1JVl1tJ1l (electro-phrenic res-
..r V , 

piratoi:) W'!H:U, 

~. ;1~nt~1~,f~t~n!1~. !flf'tlt 



' d, a.- ~ a.-- ~ 
1-nrn ~ l,l~tH'lll117fl7j.,11'.f \l 'H1VIHlfJU'lll17 

~ ~ ,_, A .I¼ ¼ 
fl7JlU'1tJUbLY.Jt'l1UU j 1111. lFIHM'.l-HlU 

• ~di'J 1 Vil 11 ;u ,n .... u 1 'j'F) 61J'El~ VIQ..,'.l t, 1tvi '17tl 

"" 
'1l'IH1. 

m. T v\]l u-;itri lriu11f ~1 'tl~lr1Y.J 

( phono - electro - oarclioscope ). 
A. "' .,_ 1 ,., 

I Fl J1:q6ll :11m fl f.MVI 'J 1. • yj 1: 17 'BY.1111 'HJ 

l/J 1 1 Q.., "' ,., A V 

Ll-J 11'1'.i l v\lu 1 YJ L~i'J1 l6ll7Lft1'tl.~~tJ7iJ uzn 
'1 u t.,.,~ Q._., ~ V A 

nn,1mrn11 lVI 1111uu11u11HV1ti11vrt1Y.J1:-
1 {~ "--' ~ I .I¼ 
b i'J'l!U e'U1771~fl'UU 17fiflY:l-7UW'Vlu, r'lH 

Ai ..-1' ,_, k. o..-£i "' 
afoi'lu LYJ 'IH61! 1 L fl 1 i'H YJU 'Ill fl L 'Ill iJfJ fl1'.i 

1.~~iJW!Y.Jt'l1Vl7-l!Y'lW161Jfl11'1'J1~, t~'tl 

~ ·rn 1u n11;u,ntJ 11(1') . 

C3-. ;!~fl Tmiu t 'tlf1r11N (electro-
A •- ~ ~ 

myograph). l fl'.i fl mu 11111mn yj t'liJ'U 
'I] * ._, ~ ,, 

uY.J~-rn7-l ivh'l161Jfl117t'l7J.Hufl, mu.M 

"' .... "' .. 1 '""1 c1 "' . t rHn 11 mn Ml ri rn 1 r 111 fl 11 n iN. ana 
d 1 ,/ I O "" ~- .., ~ 

H<ifl 'VlHl~rHm 1~1fl ~ 'JVl'l-HfJ'Ufl znl:HJ,! fl 
• .;. )!, "' .. t 1 2/1 

r,rin1, VlH~'elflfllZ'lFl flH1~!6lJ1 U 

1l rnrn ~ tiiu 1 nuriH, ~7ULflf fi-l-] mu 

"I .._, ,/\ ,i, !,: I 11V 

ViitJ'UtlU'lllflf11:i'UJtit!UUtiMUU. 'll'JtJ 'Vt 
~ o V ~'I]'-' V 

fin eVlfl7 1'11l117'U61JtM17 Z'i1WU 'Ei tflt)17r.lfl-S. 
'.iJ 

"' d L d 'l d 
G.. ti !(if) rJ '.i L fl 1U 6lf 1N '1b fl fl nw 

A 
( electro-encephalogr aph). !Flr fl-l 
a..-.!!i i;, A ,t, I . 1 

t11H1f1fltiU~l-Jfl-l. Ll-Jfll6lfZ'lt'1Yhitn'Vl U 
o ,,. "" J.. .I 

~l-Jfl-l'lll1-l1U 11.tfH1fl1'.i iY.JmJtW uM 'lll7~ 
'lj !j, I , V ~ J!, ,._, ,,_, i 
uN w 1'tl tJl-lfl t111-J m fl rn 1-J flu nu. A 11 u 

1w;1ifu,:uwi1tl. itt~'nrn 1: t vrnn 
"' "" a.-, .!!, 
f'i '.i Y ~ U t1 i ~ 'J VI U ~ m 11-1 U 1-l l ~ Z'i\11 L VI fl fl 51 'J j 

,; A "' ~- 'l I 
C3- -ct. Ll-J t f)j t 'J~'V). W'Ell 'tl 7t1 lr!f°H 111Hl~ 

nTJ u1 rlfl ~ 'JVIU~ rizuH11~ 1 ~ fin ~n1: 
vv I A , ,., 

nfl ·:J riM ~1'lU\"l1fl-l 6lltl1U111 Q C Z'i1U 

l 1~1;-lYJ'U: fl MIJ'U fl 1! rl ,Y. L ~- "lf 'JiJ 1u 
~ 0 . . • J 

. 1111A ri Y11111V11nu 61JM tlr: ~1mLflilY.l u 

y_Jj~ t tJ6ll~1um11u·rno-tJ t H'JU1"!'t1~11. 

2/ A O A.A,,. 
fl1 i'J. th: fl 'el tll11 'J tllf!Hl ~ 'Vl7f'l fl'U 'tl l tH'i 

"" ~ • -
lo/lJtLj...!fl!Urirll''1'J11--1fi GI- G'l o rnni61ft1 

"" I "" A .. 
lfl1:rn'tl'JU16Vl (Meis) Utii'1J~tnr!lf'l17j 

i1V1tYJ~'tl:'1u Vl1YJ1u ~'J'.U~1-! j '11fl-1i~.:, 
A ~ v 

1 
'--'i , ,,. 

fl1tl. ll-J'el6l!rlZ'i'Jl11tl1.U'll1 flfl t ,n-'l:1"11fl'U 

~el ,I . Ai o1'-' ,1-
111f'lri1U~'f:lY.J~tJ'U, t11 Vlfl'J71--l\l6l!'tl-3 

A ;.. A I 0- ' A , ,;l 

fl ~UL~ Z'l tJtl. U--ltlri'tlfl YJ'J1, 1'1!ti1tl l~ fJ,m 



A .. "" T .,,.,1, / 
c1J. 1'Jrnf1flnlU.fl r.Z1Wfl'Elr (elec~ 

A Q._.o ~ 
tronic dosimeter). , Lfl1'El1'H:tlnnru 

~;tin ct~Lt'l:n1J~,. T ri'u-a1fio.--tJvi~n ~ 
o.--A ,iiio<,Vl'YVJ VJ,/ VJ 

'HZ1 rnrnu. n1 !1-in1.n~ i-anti rni1titin, itl 

~tHrHrifl~ lW~161JfJrn1 ?l, tJ~tltl 1;f 
✓ A d, / I "" ~ 

nr:ui1r 'EJ!~l"l'Vl1flUrt e.-i'llHHHl\91'V'Jlr1Y'U, 
~ "' A .,,. a.-- r, J. 

'f 1 fl 'U U l i fl fl L 'VJ tJ YJ61l U.1 \fl tJ 1 l--l i ru 61J tl 111 f1 'Vl 

1''11)..,. A .,,.,1, ;,_ 1..,"' ,;!, , ,1.,,. 
'1f rn. tlfl'J'fi'Vl'U.1 '1lfltlU!r!'U!61ftl1'l"i!tiY 

i 1 l: ! ~ fl ii U 1: t l W ;f 1 ! t fl l ~ ru 1~ ; ! 1~ ci 1 • 
~ k, d, '..,.9 .__, '-1- J. .!!, 

u. Wtit~:rHtri'JN'J ritlr:11 W1"11'Vl!Vl ~fl, 
' ;j fl! ~tJYJ 61JU 1mJ; l--J1ru 61lfl -'.lt~;l m~u 11,,_,U. 

VJ ✓ 9 , ✓ ✓ ✓ 
~- t fH fl fl 1-l--l ,H tHl Hfl1'U !fl fl1 

.. A 
(Geiger-MUJfer counter). rnr :f.l~ 

-;;0.--111~;1 rJ T '11' T mJ." -a1~~m:sin~t~;~11vf 
'"' Q.., I A .. , A ,;!, "" 

un~nr:11Ur1'J 1'1lULIYHJ'Jf1j'J t!LZ'lfl'VlHl.tH''l 

t "'A ,/ A .!!, ~ Q.., I V 

\fl~:1-Hflfl'l'. . ,1fl1fljt)~l--Jtl'Ul'.-Jfly']fll61Jl 

11"1; ti ~utH i⇒ -avi 1~ 1111 inru 61l fl~ 1fll6751 ri tl 
~ 

o.-- I 

"'A / /4. A 
G>G!, fl'tl~Hl'.i'Wfltl1. 1fl'.i'1'J1l'VltlYJ 

YJ11'1lU ?l ~1! t:l'V'Jl: Y\1~ 1 l--l 1 n ri uu r· 
A ao . . " .!!, " • l LHJn x1rne·Ger via anyxla p 10-

toineter. " 
/,,."'A I 

G>\ffi • . !Vltr Y.Jrll-Hfff.l:f ( turbidi-
1!. A ' I .!... 

meter). lfl'.i' rJ>JJ 'VHJY.Jfl'J1l-i61JU, L'1!Uv1 

1 
L-! .__, ~ "' Al ~ , 
'1l un1rurn'11ti, mrvi1u. 

1 

11 A ,/ 
G>m. tlU1Ai b ~l--llrJrJj ( nephelo-

A (1...- 21,, 

rn eter ). ! l"l an flfl '.l1W 61l '.W'1Hl ~ 1:: mm,. 
l .__, J. V J. 
b rltl 'JrJLLct~'Vl~:'Vl r]U,1f1C.J rn~n 'El'tHHl'll'Ht. 

r1~1mI~m. 
""A ,/ 

G> 1:s-. ~ rl'f.ltl'.i' WffEl1 (fluorirneter ). iru j-
le!, "" • ,!!, ..., 11 .!!, • . , 

lflHl1e.-if.'r1 lfl'.i'rl~'JrlU~1!11'J1 (fluorescence) 11n 
~ · 0 

U ~!tl 1L1 ~l 1iN 'Jfl. 
A .!!, ~ I .... ~ 

!flHMl--ltl~fliJ1~V\Z'lnl ( G>G-wi:s-} 

1:in ~t fl; i ~flri1 fl 1; Z'l i'llu'111~ 1 fl ~13n , 
; ~vi; 'El 1lAl11'1 l 'J rl I ri ;fl trnt fl~. 'v 'lfl u~u. 
' .., <:-' "" r-,T , ,,. ✓ I A 

~1l-1!61l1 lU!f;'W"t o'fll-!lflrJi'El"iUH]Hm 
~ 

Ult.It'. 



A ~ 
GIG.. H''lj ~1'Jfl pH .. 

(cathode ray oscillograph). 
V J\ ,/. .q c:i ;. 

fHltJ fl 'J tl rHHl fl 'fl l t'H"l 'Vl HJ ti. fl W l rHJ- Vl U 1 
, ~1 £.; ~ 9 ~ I • '9 

~n'Eln, • 6llU1fl'Vl 61l0Ul-Jrl1Url 1fil ~1 
~ I ~ o a.--

Q® WJ. ~'Jurhin-Elt'Jl'l~11"l-OJ6llfl-ll'HHlfl 
~9 T ~ T V ,!!, 
tH.Jf11 1HT GJ fJU, fl1 1-Lfl kl VlJfl m 

Q.-, ~'i 'Q.-,Q.._..~r;!, 

-au, UfliJ.Jllt-JU!Hl"lfrr.Jl,H'lVl'HlU (def-
' 9 ,;{, 

lecting plates) 1fil fl. 'Blt"ll"l'Vn'flU,1n 
, • ~ A 

fl1 T rm;;-11_61J--;1r'l1'El1l uri. rn'tln1n 
] <>-• I VJ <'\ "- ,/VJ 2j, I ~ 

ti1 L uwtiurifl itl j,Jf1f1il i'V'!vn~1 n·:11,:fH 
iJ 

ri111YJ;1;rin1flu t11~u,,n t1 T uri~u 
:u T ~ "' ,,. ~ ~- ,;{, 

·arn. 'El1 Uflfl'IH1~'U-lfH:fl1fl~HllM1 
<\ I 

11 A ..t 
'VlHl1H"lf1fJ1 t ti.I') 'Vlct'El1rlfl lV. ll-lfl1!JU · 
.~ ,;{, A.,;!, 

1,61.lUU fl'J1l-J l1'J61JflHlflfl i~rnu,: ct1j.l"lf1, 
• :ii 

•U/;l: 1-1u ,: w11 Ml id ti~ ,fl~ tl rnu vi flflrl . , 
.!!, ,!, ;-- ... 
61iU!Vff"JtJU1 (luminous screen) LfH'l 

"" , .. v:v A 1 LA, .. t 
wu,ri~'J1~1wu. !ri. 11-lfl 61!'ElWri 'Vlrn 

T • • 
I O <\ VI 2l- ,\ c:i 

• r1fl1-11 n 1 '.f 1 tl fl tJ Ult tl t"l 1 Vl 1-1 , 1~ W 1 YI L n fl 

~-U lUr1-1fl1tJ 16111 lfl;M611U1iJ Uti'J 11'Elf1U 

~niu~~s1d1u Tcl1d~uu;;, u~llnn11 
,<\ ~ ... ~ q; t.., "t.., ,_, 

tHMllHlU/;l1VHflfl6llU [,i. tn, 167ff1Z'lfl'1 
I A ,!; ~VJ V A. 

01un1w,1n1r11~1I-JflUlfl, 11"11fl'1 
.!¾ ~A, I 1 • -!!; o 

wt1u1-1rh: Twnu 1-11n un11 fimi-1n1rn1 
t.., ~ I 

~ 11.F11 fl-1 tl 1: ~,TI u t"lirrn 1m 1.rn, 61l 1tl 

- H1fl'1fl17 1tl~tJUbldf1'1Vl1'1l1~;11m~u 
~ V 

• 'lffHkH. 

t..., Q....., /~ d Cl,...; 

QC)}. nnM,ti'Vlf1UtllflflVlnJU. r'll:Hl 
,;{, V VT ...., / . ' 

fl1rn fH'(ltl fl~ a'1HiVlr'1l-l 'jjjJJ.,!fl'l, Hf! 
~ V "t ~ .,j' /q r,:. 

u VlU Vll~ 1611 U~'1n al rltnHl'JUfl 1:H~Hl I rlfl ,. 

1111au, • 11l"l:u11md1rnf~~1;nmtM 
.!!, 1'-' 0 I d" 

vH fl~1 ~ 1umw, 61.l 'ti 1u 11cti11mlm r'l ~n 

1 f'\!~1 (electromagnetic field) r.J~\"ltl 

1
,._, /A,,;{, ~ ~ 

r'lflnbl~1 fHtil"l'Vl1fl'U J'Jl-Hl'J LWTI6l.li.11tl 

fl TI n . n ~-1611 u 1 u 61f u fl~ 6ll l'.J1 u 1 ~1--'in fl rr ,j 1 

fH'ifiH~'Vl~r),(nn:wm~1:1-J 1r~ 000 1~1 • 
• • j 

uri~ ~1r.J1fln~fl ~L~flVl1TIU 11"~-1flti1u 
• . ~ 

,.;, ,\ t.., 'lJ I "> 

~uu1n,r1url:ct1r.rinH1 ri'El-1 'Vlu, ,mnu 
:iJ ,;{, V :iJ ~ O' ,\ 

Q Ll-JflHIU. fl rl'fl-'6lltl1tJ1JWfll'lHl'IH'l 



,,. 
12a 

t <>--- ~'2!; 9.j, t ~~ I 

fl11 ~ 1rl rl fl61J U U t'l: fl1l l~ 1 \i1 fl 15~11 rl \i1 Ll fl 
lJ 

' .., ~ ,:;f 0 

ti~ 't'HJ7-.Y ! U r1 n-;i !rl i.J ';J ltl 'lH1 U 'JU J.,11fl flU. 

'P!1n1~1;;rit1Tn1mw,:\i1L~~1-.1 j 1u 
• T • 'IJ 
~ 9 ..'l, ~ , ~ 

fl'J'1'J VlU-.t l VHJ-.tmH Vl1'fl ~fl HllU Yl 1'1-!U. 
v ,.,, I 9 .,... 

fl1li Vlfl1HlWVltJ'lltl-.Yl 51L'VltJlH'lUl6lJ1, 

111~ fl-.t~ fl'J11-J;11tu fi"t1~161Jirit t1-.t~fl 
~ d ~ , , t.,, 

1Ht'lflV1:i'flUl"lr11-.Y j L'1!Ul6lJ1Y.l'H. 

I ,c! 
1U WltVllU Yl'c'fU 1,i 

~~ fl,.-,"~ 

~11fi151'1f lHJ YJWl r'i ~ 51fl1 \fil o.o o tl'Wl 

1'11~-.t1Yh~~~ ' lt'!l-Jtii \ro,oo YJ1Vl 



~ .tj ' 
\/ U fl Hl ii ~ L 1 U ~ ~ U 

"" ,\ .,_. !J I 

W'l.!'VlVIJ1Y.Jfl1-! l-J11-!1'1U!~'J 'J1 mJ\9111--

U~;lH~U ~Bi hiw1rn~ 1~ 111u (UJ\91~1'1 ,11) 
' '<l A"--' ~ 

'lJB.:Jrl'BJ-Jvm-;in trl (uri~nrn). u1r1:t11u 
9 0 ~,,,· I 0.-

611 r1.:iu 'Elm mm u, VI 16lltn 1n ri rl i.J611 rJ .:in, 

! tiu iJl~ 1\"1,,__qj6ll1-! 11-! Vi~.:J, -.i ,H~ rJn rl !6lJ71u 

' 1 A ~ 
11.:Jfllt!flltJ 1-!6llU111H'l'W.:J o.\filG'. tH o .G'. 

✓ 

m,. ~:U~\91.:J~t'l ;~irn d.:J 1 vi.__,rJ dlfl ~Vi~ 1r.i 

yj d: fl 11, l ~ 1-! ( (p) ) ~111 ! rlU l 1 'J u '1 ~ bl j ~ 
~- ,!l, "' ' A .,__. 
6lJU, (lfil) r'ltirJf'llt'ltlfl hHJ1.:J~':JUYJYJrl';J, 

.,__ A ¼ ...,. , 
(m) \"lJ1l-J\Y11-!lt'lrJrlbL\91.:Jfl~611U, (c§'.) fltl1l-J 
~ A '11 

turJ!HJfJ CbJf1'W) 1un1~1vn:rJ1vi11, 

~11~~ r'ltl'El\i1t'll-J utlirn:·1vn:w1vi8rJU 
V A • ~ 

~~, (G'._) li1ri1t'l1u1tlrJr.1wJ'.-!6llu, u~: 
~ 2..- 1 .J. 

TI 1 Ul 'l.! 1 o/1 1 t1 'l.W fl fl ~i 'J:, ( ~) U-l rJ ~ YJ ,'El -

,,, , ¼ 1 "' ~ 
t'l~l-H~.:J6ll'U. {c})) fl1dr'l1tl ~!nuri:tln 
"-' '11 , ' • " A 2..,, ,...,. (L.., , I r;{, ,.....:i 

61JU, (~) 1.fll-Jtlr.Jrl'J, cit'l'rltlLJ'.-lfl!t'ltl\91UrJ.:J 
._,, I/] A E; •-· A , 

!61Jl~'rn1 tr'll:'H'Jtl'l.W7fl6ll').L tJ.:JmHHJrJtlj 
A '11 A • A «I' 

'tl n vi t'l 1 mh: rn 1; m tH1 u ti rn rn : ,rn nrn 
o Q....,, I ~ ,/ o 

TI, -;i jJ ~11"1 ru rJ m mu .:J6ll rl rn v-rnu fl1vi 1 Y.Jj fl 
1 t~v ~ J::::i, . t,..., 

:fJ-1rJ1fl116n'tlf!Vl!1HH1fl f111 UW61JrJ.:JV1~1tl 

~-J ~ 
t:H'H'lf.Jr)fl~ l1ilfl1d tldr'l1J llfl\91!rn: 

A .__, I A"--' L, I/] .__, "--' 

t'l 1-!!"111 n .:i fl1 tl 1-J t1 mHlCVl 'J j t tJ l"l t/rn n U 
t.,.., 61 ~ ~ 

m1 nd:rrn rJ1: ctTVJ rn j'~YJYJ 6111-.l 'W: 1 tJrir:; 
j 

ti~1.:i1-nn. ritu~ al'-J1n1 ~riuvrn vi in (1u 
• . o<:I , 1 <¾ A ._,, 

l!~\i1.:J'J1 u !'Jen fl l'-Jn 11 n1~rrn rh:~1v1 
,1 ;,., • 

"' "' A • A , A "" ,=, .\ . 
61fl-JW:l'flrJfll-J fl11ll"lJ-J tltll.:Jr'll-!.:J lfH16ll1-!l'} 

i. ,! 

~ ti 1tl61JrJ .:JV 1:~1v1ifu, 611.:J Uct IYH~ 'V1 ~-fl, 

1 
..,, .,_, . ,;!, ,! ,I 

r'lrldtl'J:\'Jtiltl ( lrJ1HHlrJ1Unu) 611tl.:J 

rJ1: itrn n1-s,u1 rJ ;tJU!!~ t111rJ. ~#it ~u , 
"" ._,, ~ A 

LY.JUt;.J~6llrl.:Jfl'11fni11m.rn j. ~111riJ-J 
l •, .,_. 1 
-, "";!!, ,,,,i,.,_, .., .,_, "" 
vl !fl rl6ll 1-HW ~n ~Di:l"l tl 1tlfl YJU ti \91! rn: t'l 1-!; 

~ /4 I I '"> "> " 1 . 
Cannon rJ.:J61lrJ'J1 '61fmAJ:nu . 'IH'lrJ'l.! 

.__.i:;' I A I «I'. ' A 
r'ltlrn fl'J1-!l-J1nl'lf'El':i1 HJ'l..!~ 11 flt.J1.:Jl\91U'J 

n,,__~u 'Elm rni;m.hH fl.:J, 1 'JUU~~1~1 ~t1n 
,;.., ' A.,__ I ~ ,'" 

vi M rJ ti n n, f 1 n ri 'El J..J u tiri 1 u Z'i l t11 u u. ri m .:i 

• w1.:irJ1: n1:n:vii 1-3(;.J Z'i'llti~rnrn1~«u~1:-
. j 

.q -=::i 0,..., ~ 

~1'1'161:fm"l: l j}v) l"lfl Y.Je.J ti6llt~ fl 1Hl Ii) ,LL rJfH j' -
A 1 .__, 

U ~ tl U. U 1l 1HlU VI 1!r'l rJ ~l Z'i61J 'El.:Jfl 'Jll--J 
I i:;' • j 

arinrn.:iurn .:i, von Euler ( _0 d-c§'. '0 ), 

irJllriV:~ ~1 .. : U! iv ·th:ri110im,~i l TI~ f1 ~'JU. 



~ 

lJ'VlU1HU11ifl11 127 
""')' ' ✓ " "1 q "> ~ 2.,-"\ • "\ I 

LiJ t1¥111fH!fH'lUlU1i--l .fJW ~1111'11-J\lr'HL'El\fl 
"\ I "\ 1 •- "1 I ~ 

1 mi tf!Hltl1~ ! fl ti 'J, LL fr ti ~l-HlrJ1HHHl~ 
- -~ V ,i. ,.__,k, I (I "' q d, " 

'Elnr11t1; 511' ~ 161]1 Vl'litr.n 61fi:tN: tu-1 rrn 

~8y~npathin.:~). rl'Elm Goide11berg 

VJ V ;i:;1 ~ 1 I u~: l"H1-A: H'l Wtl fi11 'U U nm 'U 61J'El~l'H)j'..j 

blfl~;u~, un:1~qf1 Tuller (G> G"<§'..~) 
d, • • ly I l. ;i;; 

·17 z11l'.-l1rnut1n 1fl1 lfEl1 L l--J'U, llt11HlfiM 'U 
. ,! • 

\')Vo d, ,:j' ~ "> "\ 

~-Bn irifi ,1Hrnuru(;.lt'lfHJ1~V\1J. rnr 
.!!i ..., 'l.l "\ 1 

, I 
~n~, 1 flnM1~ 111 1~1rim1firin11ff.lt 11--iu 

·· <J ,'i:; ..t VJ .... d ">l<\1e,, ✓ 
n'l1-1'1-UtJ'U rn -<§'..- Lrllftlf1Hfl61ft!WW/.H'l-

, "\ "" "\ "' • '"' ' 
,1rni tHl! rn: t-iu u ri I rrn 'J, 1 Wtl _rnri 1s1 n q l--l 

"> ,/ 'U I I "1 I j',: 1 
m iHrnu ll\'.J n -;;,n t'lW ri u 'J! l1 'l'U u. . u 

1 

.j. 0,-- ;.; I "\ ,/1 ''.f; I " • ,/ 

Dl,U'U'U~'J'Ul--l1fl!1\'.Jflff'El1 l--l'U'U'J1 'U'Elt I • 

"' " -LLMHrn:t'l'U (Nor - adrenahne), 
J!, " I "'1 ,,,-,, 

na 'U,t]j('EJ!'.H'UWJ'U, (Nor-epine-

phrine). 

..., At I J. d,E, ""1...,.... I 
6llflntnvirnr1-a Stolz LrltHtM,:Vl 
o "\ ¼ I _g, 

~11'1W?fl'El!l--l'U (amine) 6li _'U'El\'.J1~Vl'U~ 
!:::: ,A/ i, - -< .., 

fl•ml"ll'..I G> do<§'.., '.lf ~Ufl\fl,1~V\llflt'l1\'.J 
~ .... "' ':!;'I) t., 0 

rit-i.rnm~Ml!rn.:munn. fi1rn 111u1l--J1 

·1 ..., ' 1 " -1\"1 " ( '1f11W1Vlt'l1tl 'U'U1!-l fl1Vl1'Uflt'l Ar-
"" v · "' 

t ereno 1) !U 1-HJ101:ri U yj t: invi 'lf lJ w: -
• ' , 

<s Jc\._. I,/ 'l)t., ,/ 

rnriri. !1--/flYlt'Ht'ltlHLtJfl imrnHLMHrn: 

;u fl rJ 1 ~l'.i; fi vi ; u t'l~ 1 ~ ~1 n11 ?i m J- 11 i"lH 
• I 

.., "' .... 0 d, ~ VJl--' 
fin~1~1~tfll--l6llfl1l--Ju fi1L n, N iri. 

I "" I '9 "-' d.., "1"1 
'1l :r1rJ ra IJ u fi, :r trn, 'J I ri mn u nu fl 1t~ r u 'El ri 
L , , ,ii ti ✓"It-"-' 

'U'Ul'tl~. u1m:Vlt'11rlVl~l"ltlt'lt'l Lrl~~-
✓ /2\ J;.,..., i ,1.,,, 

lflt1~ t-,fi1t'll'UL Wfl i61!th: b tl61f'UL VHJ1-.l61JM 

j}j nJ61f 1~' t rltJ 1~ Y/1 Jlr'.J ~ 1 ~ LL Vlfi1 j'E) U1 ~ 
!:::: "' d'IJ t.,, ,._, 'I) .__, .__, . .I!, .,_ 

u u 11 nj..j ~ 1r1 fl i 11~ n1 L ·rn t'l 'JL vtl--l'ElU flu. 

~At,/ '9"1 ,I,},, 

l riti V1u'r!1 ufl ri 1m: tiU 1-J firir !i'l1-1 
...,. ~ .,_ A. 11 ,;i, ' 

rl l;'l 1tJi'l ZHfl ml tlri! rn : t'lU.l--l1fl, HU 1l ~ 
I ,&; ">A )!, _ ._ 

f(rrll"J: LU 'J 1~ V\ 1H11~ ~ t 1'J 111 U!Vlt fl !r1 fi61!-
~ o_..,cJ, - 2...,- Q.._., • A 

-:i V\ t1161J 'B mu fl ri ~i"l t'l,rrn Y.J61J fl~ LL 'rim rn~ t'lu 
"' d, ..i- ' ~ , "'1 

J-J1 n. i'l?'ll--J1Hn Lr'.J'U!'Jf'U_'UU. Llrll--lfl'J11--l 
I O Q...; ~ t A (~ 

a nn ri 11fi 11"1 ru tJ HJ u ~ r:fl 1 rn u -r, L fl tJ 1 
d 'iJ . t 

.,_ 'IJ "-) }l, .\ ...,1 .,__. 
nmrn tVlti!'JtJ'U!t'lflrl. ri,JIVIL61J1 rnirn1 

Url !~1-.l')1U 'El ni rn: ;Uil r:Ku Vl.,__.'J 1, 1 ~ L riu . , 
d, :'!!;' 01..., .I!, "' . 

1nut'lrnN61JU, Ut'l:Vl1 VIVlt'l'El\fl !tlflrlr'.Jr'.J 
d, V A 'i:; ' • "' , 0.., 

L t'l fl M \fl ?ti, ! rl t.J'J'U J!l di r'.J 'J 1fl 1m fJV) ';]'1J't)~ 

A «:I' I 9 
VI b'l flrl! l;'l'e) \fl !r'.J 'U (;.l l;'l '11'El~'U'El ! LL flrl Lrn: m-1, . ,: 

6
; rn ~1'Jt~~1 h1ufi~1~~1;fl:1111'Eli'11,. 
I;',~ I 1· 'I) "1 .!!, 

vim Vll-.J1tli'l'J1l--J'J1 'Ut:r.JfJ tVlt'lL 'JUUL ~flrl 
£::: "1 .J' .,_ t,., "-1 I 

UU, Llfl11l:i'U.:tHHfJ'U.rl'J171:1lt-!Vl'J 'V, ~'J'U. 
9 

,f - "' t.,, .!!, 
'U fl1!L fl\fll tU: b'lU fl 1:r!UVl t'lll\fl! E1llrl. fl11 
Ai"> ;-' 1 '9 I ,;_ 

VHH11.n~:~1rnLMll1U:t-iu, 'EltJ1Hl'111U · 

it Ulll, ut'J 1n~tn1~Vl1'1VI~ 11 Ut'l:Vl1'1 
.!!, ~ ~ A ,I 

- Vl~MHfl'El?l'lrn, fl!Wt1:l--]'Ufl1U'El1!Ltui-



128 • 

"" .__, ...., A 
znttlmiuri'rnth:1-l'H),J Q ~ yJszr. ri'HH1 
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