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ii, V I~ V 1._, ._, ._ ✓ 
flu '7 el fl n \i] d :J II J m1 J -1 • b \91 6IJ fi fJ '] fl -1 fl rl 'J 
~ 9 ~ 
l-J'Ul-Jv'lt'll~J67!'!.!.fl1::l..Jl1,H'l'I-L Cantlie (1898) 
~, J, ._ I I 

W 'U 1'1 'W U 1fHl U Ml.:/ 'Vl fl f1 f11 HHJ HfJ'Wll 'el.:r 
0...- ~ 'l 

fltlrllJ'..J1:t1fJ'Vl~tlrHfitl:Vl Jlltl rn. Segall 
\1]2.--'°9 ~ I~~ 

( 1923) bVlf\ flY lVltirJflteltlflLLtl:'VJ'fJ'l.J.l Vl1J'EJ-S 
._,~\I] V ')° I 

rim, LfHJl nn fll j r)j:J'V fl'!Al L fHJ 'bl lu :fll'!Al 
"-- ~ "-l"i ~ 

'J'-'.l t1 flll..J 1-J rl. Melnikoff (1924) riflY1 
4 ~ 

i'l1·H\illH1tl: fl11 fH: 11tl '1J 'El-1 'Vlfl tlrllfirJ(i) 

Ut'l: r;~ ti1 ~ J1i7 tl 1 'U rlU l fHJ ~:Vl t1u rlu 
. ~ 

I ' IIJ._, "' ~ 
'!Alrnfl LflrJJ. l'll'U Lfltl'fi tilt! 11tl fl: L'EHJrJ 

~ I .ti I ~~ V 

6lJ tl -1 'Vl fl tl 7l L ;;'l 'El fl 11 ?l W n fl-'./ VI 'fl 'U 1 fl U 'El u j..J 1 fl . 
11..., r.., ii, ~ 

Ou Mais (1944) rl'U1'117lj'tJ-S'Vlfi'B\YlltHl11 

6ll'BH1LJLrl:J1~ ~ltl'!Al~'U fl1n'lfl615 (Ne. 
~ V I ~ ii, 

oprene latex) m'lUt'ldl-Jltl'eltH'Bll'U.'E!fl'U 1 
-9 ~ 

'e1tlfl. Hjortsjo (1948) 1'1flY1Vltltlflltl'EJVJ 
o...- ~ r ~~ v~ ~o 

fllu 1urim'J:w ~:-:ivrnu1ri 1riu 1'1lu1u1v1ri1 

Lfl:'.J~fl1-H~'U (red lead) U6ll';J'Uf1!1l'Elt! 11-1 

1~ rrntHJ riu iri 16/J7 ~'El th~ 1u riu ,Hrn;-1 
I "-~ 9 9 ~ ~ 

fl 1 u n 11"! H fl fl 11-JiJ ri. · n 1-sn trn nm Tim1 i9l 
V cS r., ,;, . I o ~ 

fl"Jtl 16Dflf.HJ\'JrlU e.Jfll-Jti, rltll-Jl'VllfiliJLtitl 
.,_, A 2i A 

rnu fl 1\'1 L VIJ'El fl fl Y 7 Vl ti'elfl lt'l 'elVl. Thomas 

\i]V1t, \lj "', ✓ "' 
blZ''l: Essex (1949) Lfl 6IJ L';J'Utifl 'EJ:61flrli'l 
9 V t!i o /._, J¾ 
'il\'H '/J 1 'Vl tl'Elfllfl 'El fl fl 7 yj tJjfl fl, Vl ti tlfl W'elrl 

'9 ~ 0 ~ 
llrl-1 rn yj ')¥) r1 Lt fl: Vlfltlnl fi tlfl Vll Lcl yj 1 r1 fl 

2.--, I ii; A V E; ' 

uti 1 u ti mu ti tJ u I Vl'H.Jn ·rn m fl 'B'EIU 1-m 1 ~. 

'9 ~ V 

r\nY71ll'J n1:,1t16/J'B~ Vlfltl~ Ltltlflt)'HJ 
V q__,/O q_.. o 

fl fi'EJ H fl Yi fl 'Uti 1'Pl 1 !'.!6TI l U V\fl:. F ainsinger , ~ . 
"'1 I ~ 9 ')" 1t,,, .._, ~ 1/J z..., 

(1950) f\1lY71:l'JtJ'Vl'EJU'H1 Lfltl 6IJ1HJ'f1 L?l 
~ "'J ,44 I 

. l11lf171flj':J,fiv-J, 'ilfl 'lAJfl1M1f°l YIYl\'Jrlfl 
"-'~ "1 l .;1, v , v 9 2.--, , 

1-1'1) l1'UrHflti l6Dl'l'lf1'U.1\11Ufl1fl1tl111'!AJ 
'9~ ~ 

~71-HJ\?1. J1 ltlv'lt'l~U lrltJVl~ l'UU LfJflflttl 
~ ~ 9 9 !::: ~ 

nm v1n~ ~tlYJ 1yjn1v rnt1ut1n fl1.:J Vlu-s. 

~ \I] ""' VJ'-'' Elias Uti: Petty (1952) ~Vl L';J'Utlfl Lm1 
9 V ~ 6) o.- V ~-

ftl6D 7 r'lflflfHfl'EWl l'U mJrt'IHlfl'.l ti:tnt!L'U'fl 
V I ki '9 

fl';Jt.J f)J'fl'El ti 1.:/ tl 1 s'.ll'v(l'lrl nYlfl 11LliJfl nsnu~ 
.!¾ '1 a- "II!.-, 0 

6l!MV\t'ltlflltl'El11lflltl tH:rJ.· Lflv'lf1t'l'tMYll 

ri~luriti;zit1~ t 1'VI ru uti :,11TI-11~ fl'El 1 u ~1~ 1 
~1 'i' ~ :. '1 I V ' /4 

nl-l'Vl-s u1:u:nt1~'Eltl ur1nriri1t1. t1-1 
2/ 'li 

n ~1 tl.U tl~ i'l ri t'ltl H111 it 19') tJ 6l!M ti'Uil Ufl: ' 

1 ~"" ')" .. J, 1' A; ..... mn u1:t1:o/1Lrl!'.J Lfllrll~Vlllfl! 'U 'lAJrl~, 
I 

Q...., a...., o ~ ~- V 

rnV11: rJ !'J1ltl-1 fl 'U u -1 fl 1 j';J l LW l-J1rl1-lfl1tl fl71 
o ,. L ~ .._ L L-

'Vl 1 Lei! f"16IJ'U Lll'\: jf"1tlWH1j\i'16IJ'U. lfl 
~ ~ I ~~ "-' 

l yj 'J tl l'Jli'HJ !'.J fl 11 fl j: 17 tP] 'EJ-1 'Vl tl 'U 7 ~H 7 fl rJ YJ 

~J'.lu lrlt.1111 L61Hlfl~W Ltinti . Healey 
'I' 

Uti: Schroy (1953) L~fllfl71~f1Y1j!t)tl 

~'El:i~rnu 1until-JuYl ,,u'J'll G/00 riu 
y 9 \I] -9 I "lvj r ~ ~ '9 , 

LfliJ~rl L'Jt!tlt-1 Ltifl 'Vll~'Vl'El'U1fl!'.J'.i'l'H1-l 
Iv . 4 vr ~l\ v 

fJti1rl7LcirJ1nfl Hfi-:ll'JtliJL1-Hltl'U '7 fl"Jtl 
~ I ~ .._., 

nrnlfltitl'elt.11-1111~tl.'El1l 11fl'Utl ~e.J~l-J Utl-
, . ' 
~ ..... 1 \I] '9/ VJ..,, .!:\ 
Ljt.Jj.J 61Jt'lLvJri 'U L1'Utltl Lfiv'l lv'J1J1)1"J' · 



t.., ..... ~ 9 ✓ (ii, 

',HH.Jfl'HJ 1-1 t1 i1UrllflU. Healey ~lti: 

Sorensen (1953) l~1'17f171;Ufl11Vl'Hle-J'U 

"' Utltl, v17 :J lfl 'UUfl: fl 7'Hl 1: ~ 7tJ6?J'el~'Vli'l 'elrl 

l~tl\9lU\9l-1 rn~l~fl 1ur1u~1vrn.1 0<:Ko r'l~ 
' ~ u 

~~~ J!, 9 '9 9 

'YM'Yl 1-J rHHlri Lti 'EH) U 1fl rl U ti: C-J \9l U 1 fl rl. 
I . 

~ ~ 4 
Healey (1954) ~i'JLUtlHJ1 nflfl71flflY7 
Ei E, 9 , Y9 

.LrMVltit1\9lit'l'eJ\9lUrJ~ rnv1r;r1 uti:ri'tlu,ri 
v 111 u o o l!i o ~I ✓ 

lltl1 t\9lV17fl71~711H!\tHlrl W'elrl\977 LJ'el1-
...... 2¾ 0 9 '._,9 

nti u~~mtrnriu'rnriri1 1r1v1rir1. ~w1rnu 
]' 

IJ)'-' I .1¾ ._, _,' a....- ~ "'\ 

L\971J 1-J l-Hl fl l'J U'l tJ U ~rltJ 1 f\ l-.1 11Hhl nrt 1 
0 ~ .1¾ 0 .,,.__, 

'l'l 7 fl 11 Ylfl ti t),Hl \9l Vl t'ltl\fl Wt1 ?Hl 1. V 'EJHl ti, 

}!, "'\ · I ~9 
V1treimtit1riuri~ rnu1rif"l a~irnru 1fl61J'el-S 

nur1 u 1 fl~ 1'1~1 m~ n tltl: ~ 1 vi ru 1 ~ 'Ela Z1 r1-:i 1 u r ., 
A/99 t 1t.., Ill ,=,/ 

-1 11.m trM G)) 1m l'J f\ n 1611 ri tJ 6Ii b 11.ai ti -

,!\ 9 V I 'y~ 

Vll'ltlflitic1\97U\9l-S, Ut'l: ~61J111"ZJ7Vl'el'U7191. 
' ' -

I 9 ~1 V •I ~ . I .I!, 9 V I 

fltlU~\t1~ 6Iitil-.l W11v\J'El lt'l Lt'l'elflVl f"l1-'.!'eltl 
'ii 

~ 1 ._,, .__, A ._,, 

U~:LV-Jrl 'Vle-lU-:!61J'EM Vlti'Elfl1t'lflr1 Ll'Vl"'V'J'el~J.J 

._,, .2i 9 ~ t.., IJ) 12..,, ~ 
f'l'J1llti1 tHH'l~ rl7l-H6lJ7 b~ Vll-J r117l-Jfl\9l 

00 ut1u~nt1ri,11-1~1. ~'el1u~ti1m~-a 

1t'Elmt1ir1 16'.0l~tll-J ?J~\9l;flfll61f~ 00 

u~. U17 n~~l l~~;; u~:VW11Vlt1'elfl 
}!i ~ , 9 ~ 9 V 

. H'itl\9l'YM ~tl~611Ufl l-.lU 61JlH ll l'I :VJ 7-1 l \97 U fl l'l ltl 
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E, 0 ✓ ..... 
'Vlt'l'Elfllti'elfl\il 7~tlHl~ • 

u11n~11 
E, 

VH'HWJ lti fl \9l U ?H 
9 

rnu1rir1 
"t ~91!. VI 1 a....-

Ll~:'Vl'EJU7\YH1-J(H6lJ7fH11t.l '!1.rlrJ 
. ~ 

,:;ii I o 

fl J: t 7 t.l 11 ti: 11 tl fl 'el 'El f1 1 Ll U U '1l U ~ tJ rJ tJ '17 U) 'U 
.~~ 9 .__.__,/.__, 

l-Jlfl. U61JU~ nrn1u l-J'Vll-1 lrJ'l.,\ flj.j'l"J'U'flf)'U 

rl~'EJr)LUl~Urlf)UtJfl ,1nnu. u~~:~iu 
o.-9 ~ ~ 

6nfl ~rl r.J l-Hl 61JU"61J tl" 'Vl Ml rilt'l flfl l-J 1 LtHJ" U ti: 
I ~A I «ii "- I ~o 

VlrJU7\9lflltll'Vlrl'rJf1Ll'JUflr1~1U. ~1flUf17 

1 V 1/JV"'\~1 11 I 9 o.-
'Vl1J7 br11 Tl 'Vll-! Uf17Jlll'J~fltlfJ61J'el'1rll'JLW: 

~1-u ~ ~ tJ 11-ei ~ n; vun fl~'" 1rJ, 1n ~fl~ 111} 

1 0 "'; ✓ ~- IJJ 1 "- 9 
Url117flltl1Dlfl~li1fljVl1lyj. Ufl\'J~ 
~ ·9 "'i ✓ "·!..,,/ V .___ 

1ri1uwlrit1fl1nm 11irne11,n1 u~1~flfl 

~ ,i, 1, "'l 
1tl 1 m 'el 'el fl fl , l'Vl U '.l fl tl ll tl fl VI LrJ U "fl tHJ16] rJ 

I 

1: V\17~ 'ellQn i61J\91fll'J fli: nu 61l'El~U'1JU~ 

4 .__, , Y9 ._. i. , . "- .:,J '"" 
flr1~17Ll.:J7U6lltl.:J Healey. lf!W7:Vl'el'U7\flU.:J fissure) 615 .:J Ul'J-1 U'/Jfl fl\'J'elflfl Ll'JU fll'HJ'1J'r1 
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-I/ -, V Q;,..,, Q...- I :½;::: 

rJ 1'!-H'n-IU fl: fl lU Vl fl .:J6Iltl.:Jfl UU'l l'U '1-L HliJ 

~ '1 V ~ I I 

mrnu 'EJU uuuiL~u riH rirnn enuu'El-:r 
'jj £._..9 

ilVljtJ'i,").:JUlfl (fossa for the gall bladder) 
I ' ~ 0 "'l ,!,/~ I 9 

. Hti:n1n1t1\JrH'i'flfllfl'PJr!fll tJUVH1tl1 'JUl 

0 ---

rJ 11 l (groove of the vena cava). ~7VlHJ 

n~u fl'fllrlfl (caudate lobe) 1~1;tJUlu 
~ I 'jj 

uu161.lt1\J nm m.Jnu 1mrnH, .uritl-r,fl~ 
' q,__. ' ~ "'I -9 

111-.m ur.M m-.m .:int'l 1.:it1tJmuufl1 n.n 1 u~: 

.fiu~ -ILL 11~ :rt 1u v: 1tlnl-lfltin ;u-1J11u~: 

efiu-iltJ.:JrltJflll--1~1flU. Hjortsjo Lmr1u 
"' 'l ✓ co/ I ..., ;,,, 

tl'iHJltl LtHJ11 VH~L'1ltl'.i l--17Ut'l1LLfl:1,")tJ 
<::ij I 1 I~ l ._ <:II I 

HJ u j'EJ-1 r'Hll Vlll tJ~ Ll ti fl ,HJ flt) muu rtfl\J~ ':JU 
eJ .. t IIJ .~ .!!\ 0 

Lflfl67.11fl 19Hl Ll-J l-JLL-ilU-:t-iltl~'I-S\t'ltlfl W'flrl fl 7 
.,-._ )!\ 9 I 

rJtJ1riti, vitiMHfltJriuri-:r 111~1rifl uti:n~ 
~~ V )!\ 

u 1 n Vl'fl fl67.l ll--l w u utJn, 1 fl 'Pltitlmtl tJ m1 rm 
✓ . 

rJ1:rnri L61fu61ftrnri flt1LL-iltt.:J'llti.:Jr'lfltJri 
11 ' J!\ o 9 I ~ I t..,~'1L,J,\ 

Lti~riri, 1!1J'tl1rifl rn1uu. r11ut:-Ju Lr'1'1ltl 
'll 

I 

1tltl UU fl'J1 "Hauptgrenzshalte". 

t-: ,/. o-""{ ✓ I~ 
. U U. L 61f fl 1l--l 1H, ~ VH'H 61J fl 1 U tJ -l fH'HJ 6ll 17 

~ <:II I V I ._ ~ 

6Iltl~rltl'el'tlflltJUrt1U'P\U 1Llti:~1Ur'\tl.:J. fll'lU 
..., ''l ,!, --~ /v 

61f7tJ(lfHltJ-llfltl 161ff111--l'Uflfl W~1'1l'fl'l/lf1tl 
'll . 

<ail I 1 V ' 1 t.,,9 
tltJfl 11m rt1U fl tifl tl1.:J LL ti: ~du n~ ll-.1.. 

~ .._ I 9 .._ 
1tJ tl11tlf1U fl'M fl 1J U U 1 LLU-l f1 t'l tJ 6ll'el H1 Utl11-l 

C "'\ "1 ✓ ol- ._ 
rnrt'Elu 'Ilt1\J1'1l1n1wHnri f11rtri1unuu, 

' , 
~ -.\i 9 ,!, .J..- "'l .,. V 

r1trirn1:nri67.ltJ\J1'Elu vu161f1"!TI11--1 rnrn1u 
V V I o .,__ ,!, 

Vl'U 1 ~l i:'i: fl 1U tl'U, 1 'M ~ 1V\j fJ1 tJ U fl ti l-l6lltl~ 
~ f O a-

iflf_j (ligamentum teres) Llti:Hl-lt17V\'HJ 

l;U ~LU~lJ V11-In1u~1.:iu~:fl1'U'P\ti~. 
• j 

~~ I .._,~ t I o.- I <:II 
fi \J~ rt 'JWutM fi!J'U, n,i l:'l: ft 1U tl .:J(lfl UN LUU 

'.IJ 

~ 11.tt11'el u r1t1'L!l~ fl 1111-JtJ 1ru116ll ifl6lltl-:t vtti tin 
Jk. ~ ~ .... ' ~~<:II 

ll:'l'Elfl 'Vi 1J lll'HJ ~ u~ :u~,rn H'el \J'YltJ U lflLUU 
'9 I 

un 'J0mi.urn:~1\J. 

I .._, <:II ~ I I 

fl 71 UYJ-l fl tJ'el'flflLUU f1tl tlLLtl: fl TU1l1-:1 I 
~ r 4 ...... I 

67.l'El~ n~u Lrltltlfl r'll'ifllfl(WVWlll-lfl71fl1:-
}}, I ~ ~ 

'1fJ6ll'rH 'Plfl"'El?llt'l'rlfl Ufl: VltlUlfl ~1l--l11fl 
~ ~ .._.. I t 

aJ 1 tJ m ri u tJfl vn 11uu~ rt 'Ju 6II ti.:i ti riri m1-.11: 
V 1 ~ ._ 

~ 1J ri 1 t1 m rit:-J ti u ri n n 1ru. rimi!'l :rhm 
'T 1 

• ttluri1u1:~~n11urii.i1,1n LrJiflfl 1u 
~ /r V "-- ~ "-' I 

l'fl1J!J1tl Ltl rl1tlflU. l-Jr'l~'elfll6Illrt '21. 
'1i 

)!\ ._ "'"' ~ a .,. a-

fl j: U rt ri'fl\>lU1-.J'Pl~Tiri1tic1riri1 rJ-enm'i, 
-"l '9 ~ 

r'!titriL~'flfiLLri-:i rntJ1riri; 6Il'rl\J!ltin1-JV\~tin 
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L ~ t' L,.fh tt~IJ t'U.i rt :u i1 t'L ~ I:' IJ ~: ~ 't1,[, 

o~·~-W\ KJLti:tr !JULr@t LUtQ,r /;'Q,fh ;,, n,,,. 
~LJ!s 11.LU/:'LlA, pi !:'Lt.lb vJQ.lA, Qtiii1.LvlvllH21 

n n In \l'½o t;r 

l.61Q.IJl/4Lt:U.IJIJ AH::ld :1Ji1 SB!i3 'QQ,i1, 
I I ro 

UIJ1 t,,H.!!Lp!Ji t'U11 vJQ,IJ't vJQ.IJbi :~m vlltl. 
,p· b . ~ I;,, ,-i 

Q,~1:'Q,fh/:'11.lhti U11iHLU uu,pvL~UU1HlLJ 

IJ U tQ. r L !JIIJQ, IJW Q, Uk!. /;'Q, fh fa L ~ :HH LU 
_,,I o ~ 

·uurntJ 

LU lJQ, IJWQ, IJl/4 ttm liu IJ IH 1U h IJ /;'L 11 . !J,[, 1 
0 ~ jp l;,,'P 

-1p1 UU1Q.lslt'Q.fhMtfhi1:1Ji1 "Lt',fhUltlrnls,l 
n; 

-I:' n fh 11 u .. g, rr, 1JL1t tJ t-w n nu, Lr.. 1J n tJ ~ n '' , 'tf,,. · ½ n n ,.;ii 

1'.,LIJUU L um .Mtf&n '(ssa:>oJd a1BpnB:>) 
I r' 'P 

!\ 

~12.JfuHPl. Ult\TQ.IJ pr1:1Jn UvllQ,lJ 
IT. 

11UUt'Q,fhLt',lhHlel!Jp, M1.lbi1 ~-mi um 
o/ ~ I in <p 

IJLltlb t'i1.1Mi ti LC..11M :t U ti J;Q.iLt',lh IJUtQ,~ 
o/ I -,, -,, / 

LLJIJQ,UWQ,U!,HIJUL! ·rurnn trUiM,tl.Q, 
0 . ~ -,, o/ I o/(? b 

11 
LIJvJQ,tJ11JQ,IJl/4:Ui1 ratrnn tfHTMJh LIJ 

o ~ o/ I 1;,,1;,, o 

IJ Q, tJT U Q,U 1/4 Lr, Lm t 1 ts J!s ts L IJ: IJ 111tfJ Mt 1h 1mn1 
'if I \;,rt y I IP 

t-Lu:tJnnr.i muw1ip, urrn :H11fhn:uu11 
I b I in I 

~Lttl.ti1UJ!s1 l l~lJQ,UjlJQ,fJ!/4 'IJU1tt'L1U,[,1 
-,, 'P O ~ -,, 'P 

t fH HA !J r1 L IJIJ Q, IJW Q,U 1/4: ~m IJ u n fiiU ,Uo9i 
/I;,,\;, 0 ~ .,, 'P 

UH11Atl.Q.l1 lltllJQ.IJiltJQ.~ki lr..LHHi "Ll'.,fh 
/\;,I;,, o ~ l'l,\;,, 

11~ul:'Q,fh:_Ul/4 ne,p :~n ~ttl/4 ne,~ PP1 t'UW 
fl, 

lJLtlfht'i1.lht11tfJ1 unn fJLHQ.fhLl'.,lhfJIJU!J 
jp -,, o/ I 

L Ihm L m4 Lt, 1h fJ LHQ,p L IJ ltl Q,UWQ.litl/4 
n 'y _,,I o ~ 

'Lt',U. 
I 

~ 

uLtiUr..lJ:!J ~/;'LIA ~IJnt-tu t-Lu. rv~11Juk 

fiQ,QltJQ,IJj !Jti:ttJ 'rW/:'Q,fhfiUUt1.Q.1itr.ll 
~ -,, 'P IF' 

,. :J; 

r1urnr1 Q,l~ ~lsl ~ ~ flQ, L ~Ll. Q,~WQ,~ld,roktL~ 

nl : Lt M, !J te1 t1 L n rJ 1J r1 l ~ I:' g, r& lk ro u 1 ~ u 
• /b..,, o/ / 

11 !1, 

liLUt'Q.UULJ Utltl.fI,iitfJiLHL U . QQ,UL 11.ld,L Li 
,_ '.";ii I IP(;, I ',,rll 0 

. . I:' Q U IJ U 11 ti Q, L W !JJQ, UWQ.IJ bi lA,: !Dfh 1i UM 
..,, ...,, bb..,, o ~ I,, -,,(? 

it 1 11 M tA,11 IJfiL fh i1, UN l.!11:' ,(ls 'fll ,[,t'lt lb 1l 
~ 'r...., ,... ...., '?' ... 
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(Summary of the preceding Artide) 

INTRAHEPATIC BLOOD VESSELS AND BILE DUCTS 

Dhira Udhayanang, M.B., M.D. 

(Dept. of Anatomy) 

(Head of Dept.: Professor Dr. Sood Sangvichien) 

By injecting vinylite of different 
-colours into the blood vessels and the 
bile ducts with subsequent destruction 
of tissues the author finds some varia­
tions in the structure of the liver. 
According to the vascular pattern, the 
division of the liver into right and left 
lobes of nearly equal size, is different 
from the statement in the conventional 
text-books of anatomy. The caudate lobe 
is divided into left and right portions 
which are attached to the corresponding 
main lobes. The right segmental fissure 
divides the right lobe into anterior and 

n J,f /1 
posterior segments, while the left seg­
mental fissure divides the leh lobe into 
medial and lateral segments. Each seg­
ment divides into superior and inferior 
areas. The portal vein, hepatic artery 

and bile duct branches are generally 
distributed together. However, only the 
hepatic vein and its branches are found 

in· the lobar and segmental fissures. No 
other vessels cross over the lobar fis~ 

sures except sinusoidal capillaries and 
branches of the hepatic artery. 

(Twenty- two references. Two plates.) 



DER SIAMESISCHE KAMPFFISCH (BETTA SPLENDENS REGAN) 

-ALS VERSUCHSTIE,R FUER PSYCHOPHARMAKA

Wir kungeri u. Gegenwir kungen zentral-stimulierender u. -hemmender 

Pharmaka auf die Kampfstellungs-Reaktion 

Ouay Ketusinh, Nanthaporn Nil vises, Krungkrei Chenpanich* 

Der siamesische Kampffisch, Betta 
splendens Regan, ist fur seine Kampf­
bereitschaft bekannt. Werden z.B. z�ei 
Mannchen in einem Gef a�s ztisammen­
gesetzt, so beginnt sofort ein Kampf 
dieser Tiere bis zum Tode eines der 
beiden Gegner. Schon das Erblicken • . 
eines anderen Kampff isches - selbst des 
eigenen Spiegel bi Ides - ruft eine unver­
kennbare Reaktion hervor: die Kampf­
stellungs -Reaktion. - Diese Verhaltens• 
weise konnte man fur die Beurteilung 
psychopharmakologischer ' Wirku�gen 
verwenden.. Bei der Austestung von 
Oestrogen konnten wir z.B. feststellen, 
dass diese Rea kt ion a usbleibt. Wir 
haben daher darauf hingewiesen, dass 
man mit der Kampffisch-Reaktion Oes-

, trogene, riach weisen kann ( 1). Bei we1-
teren Untersuchung�n iiber liie phar­
makologische Beeinflussung der Kampf­
bereitschaft wurden van uns Versuche 
mit zentral-stimmulierenden und-hem­
menden Pharmaka durchgefiihrt. 

Die allgemeine Versuchsanordnung 
ist folgende: Nur mannliche Fische im 
Alter van 4 bis 8 Monaten werden 
einzeln in 50 ccm Ringer • Losung m 
durchsichtigen Trog·en, 5 x 5 x 7 cm, 
gesetzt. Die Behalter· stehen reihenformig 
in einem regul,ierten Wasser bad van 
28 ::!:. 0,5°C, werden aber mittels eines 
Stiickchen Kartons gegeneinander ab­
geschirmt. Im Vorversuch werden diese 
Kartonsti.ickchen entfernt, wobei es 
normalerweise nach etwa io Sek. zur 

Kampfstellung kommt. lnaktive Fische 
werden vom _ Ver such ausgeschlossen. 
Die aktiver:i Fische lasst ·man durch 
erneutes. Abschirmen 30 Minuten in 
Rube. Darauf werden die Test-Lc:isungen 
in die Ringer-Losung zugetropft. Das 
Entfernen der Karfonsti.ickchen und 
Beobachtung der Reaktion werden alle· 
5 oder 10 Minuten wiederholt. Manche 
Versuche dauern bis zu 3 oder 4 Stun• 
den. Die Reaktion wird als "negativ", 
"schwach positiv''., "positiv", "stark 
positiv'•, oder ,"sehr stark positiv•' 
notiert. Ausserdem werden · die allge­
meinen Erscheinungen der Fische, ins­
besondere die Aufrechterhaltung des 
Gleichgewichts', dessen Storung wir als 
Zeichen einer lntoxikation ansehen, 
schriftlich festgehalten. Eine •·Erregung"' 
heisst "beschleunigte. verstarkte oder 
ver-liingerte Reaktion," und eine "Hem­
mung'• bedeutet "Verzogerung, Absch­
wa· chung oder Verkurzung der Reak­
tion". 

Folgende Pharmaka zeigen eine rein 
stimmulierende Wirkung : Kampfer 
(0. 125 bis 5,0 mg. -prQzent). Coffein (10 
bis 20 mg. -prozent), Pentetrazol (5 bis 
60 mg. -prozent) und Amphetamin (10 
bis 20 mg. -prozent). Die hoheren Dosen 
von Coffein und von Pentetrazol rufen 
star ke Kr'ampfe hervor. die manchmal 
zum ,Tode fiihren. Ephedrin wirkt in 
niedrigen Dosen (1 bis 6 mg. -prozent) 
erregend, in hnheren Dasen (12 bis 160 
mg .• prozent) deprimierend. Kokain 

* Pharmakologische Abteilung, Physiologisches lnstitut der Med. Fakultat. Sirir½ij 

Hospital. Bangkok.
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nimmt eine Sonderstellung ein, indem 
es viel starker depressi v als stimmulie­
rend wirkt. Konzentrationen van 40 
mg. -prozent und weniger rufen eine 
schwache, fliichtige Uberaktivitat · her­
vor; hohere Konzentrationen, bis JOO 
mg. -prozent, hemmen die spontane und 
induzierte Aktivitat und toten schliess­
lich die Fische. 

Die Sedativa und Hypnotica zeigen 
vielfal tige Wir kung. Sie se1en in 3 
Gruppen eingetcilt. Die erste Gruppe 
wir kt rein depressi v und sch liesst 
Pentothal (I bis 30 mg. - prozent}, 
Urethan (2 bis 90 mg. - prozent) und 
Hexobarbital (4 bis 12 mg.• prozent} 
eio. Die Pharmaka der zweiten Gruppe 
wir ken in kleineren Konzentrationen 
erregend und bei h�heren Dasen hem-

mend. Hierzu gehoren Athanol (150 bis 
300 mg. - prozent bzw. 550 mg. - prozent), 
Kalium-bromid (20 bis 40 mg.• prozent 
bzw. 60 mg. - prozent} und das Attarac­
ticum Perphenazin (2 bis 4 mg. -prozent 

'- bzw. 6 mg. - pro�ent u.m.). Die der 
dritten Gruppe zeigen einen rein stim­
mulierenden Charakter uber einen ziem­
lich weiten Dosisbereich. Es sind Mor­
phin (16 bis JOO mg.• prozent}, Barbital­
Natrium ( 4 bis 40 mg. -prozent) und Na­
trium-bromid (20 bis 100 mg .• prozent). 

Wir ha ben ferner die Aotidot­
wir kung der einzelnen Pharmaka un­
tereinander gepruft. Die Fische werden 

_ durch die Applikatio� eines Giftes so­
weit gehemmt bzw. erregt, bis sie die 
Kampfstellungs-Reaktioo vollig ver loren 
haben bzw. in stark erhotem Masse 
zeigen. Darauf wird die Ringer.Josung 
schnell gewechselt und ein "antagonis­
tisches., Pra."parat zugesetzt. Bei den 
Kontrolltieren wird nur die Ringer­
losung erneuert. Ein positives Resultat 
liegt dann vor, wenn -der n�rmale Zus­
tand bzw. die normale Erregbarkeit 

wieder er langt wird. 
Die Kokain - Hemmung kann vollig 

durch Natrium-bromid bzw. Morphia 
aufgehoben werden. Barbital- Natrium 
zeigt keinen eindeutigen Antagonismus 
und bewirkt oft einen Synergismus, 

· sodass die Fische in der Paralyse ster­
ben. Die Urethan-Lahmung lasst sich
durch Pentetrazol sowie Natrium-bromid
beseitigen, jedoch nicht durch Kokain.
Andererseits kann Urethan auch die
Wirkung van Natrium-bromid und Pen­
tetrazol unterdrucken. Weder Kampfer
noch Natrium-bromid konnen die Hexo­
barbital-Wir kung aufheben, jedoch ver­
hindert Hexobarbital die Stimulation
durch Natrium-bromid. Diese 'Wirkung
zeigt auch Kokain. Der Antagonismus
ist wechselseitig bei den Pharmaka�
Kokain: Natrium-bromid sowie Urethan:
Pentetrazol. Bei Hexobarbital und Na­
trium • bromid ist der Antagonism us
scheinbar einseitig. Hexobarbital wirkt
nur bei einer Stimulation durch Na.
trium-bromid. lnteressant ist aber, dass
Natrium-bi:.omid, ein Sedativum, als
Antidot fur das Hypnotikum Urethan
brauchbar ist. Andererseit-s !asst sich
das Hypnotikum Hexobarbital als
Gegenmittel fur Natrium-bromid, wel­
ches ein Sedativum ist, verwenden.

Wir haben experimentell festges­
tellt, dass eine osmotische Salzwirkung
fur die erhobenen Befunde nicht verant­
wortlich zu machen ist. Wir haben
ferner gefunden, dass die Empfindlich­
keit der Kampf-Rt!aktion · temperatur­
abhangig ist. Unterhalb l8 ° C tritt eine
Verz'ogerung und ab 10 ° C eine Aufhe-­
bung der Reaktion ein.

Auf der Suche fur eine Erklarung
dieser Ergebnisse mochten wir uns an
die Theorie SCHMIEDEBERGs anleh­
nen. Man konnte sich vorstellen, dass
Pentetrazol und Urethan auf die erre-
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genden Zentren einwir ken, wahrend das 
Kokain und Natrium-bromid die zentral­
bemmenden Sfrukturen beeinflussen. 
Dieses wiirde den wechselseitigen An­
tagonismus erklaren. Anderseits kann 
Hexobarbital die Wirkung von Natrium­
bromid aufheben, da Hex obarbital 
sowob l auf die erregenden als auch die 
hemmenden zentralen Substrate emen 

Literatur: 

Einfluss ausubt, was auch den einseiti­
gen Antagonismus erklaren wiircle. 

Diese einfache Annahme wird aber 

zweifellos nich t den vollen W ir kungs� 

mechanismus aufklaren konnen. Mog� 

licherweise spielen auch noch ·· che­

mische Mittlerwirkstoffe eine Rolle, die 

sich jetzt noch nicht u bersehen lasst. 

(1) 0. Ketusinh, N. Nilvises, S. Bandhudharm: Use of the Siamese
Fighting Fish in a biological test for oestrogenic effect. First lnternat. Pharmacol. 
Meeting, Stockholm, 1961. 



,j '17 nr1� fl U 

1!.-1�· vJ . "" .v..,, 61f lll wrt � r.JVI rm El'3Vl 1-:j 'iii rJ lll� 6] 'J VI tJ1 
a' 

qvi TI61l TI-3 t.11 ffj ::;� w llrl ::;u1rw1tl j :t11Vl fl t'i1 � � flil1!tt\J'EJ-:j 1 wllr11n� (a)

� d � � � 
'el'Jtl. tfl�H1nt W.\91., UUl1W1 U'1Hffl!l W.U., Dr. med . • 

"I � c! 
fl1',:J H11 til'UWlO!.''lHJ W.U. 
. 

"'' � .,_ t L
IIJ 

·, 1V I � 

W 'LU'l Vl 17 !'.J f fU � tl Vl 'J L ti H � 'J'J 1 LJ.J'e)L 'el 1 

tl�1nriri1t lm ri�1� ;';Jl-J 1ufl1'11U:l� U'J 

nu tl�1 ,:vrn� u�:nri flU Hl. 1l1tl Lt! 6nl-3 
J 

' 

"'I V .,_, .!\ '1 ,!:\ IIJL'VIU�. 1L1-ltl�1'1'JL�l'.J'J'Eltl U'll'Jf l, L].J'tl Lfl 
� ..... ii 

.!. 

munJ61.IN l-JtUtl-31u fl 1: ffl1·l"lfl1: UtHH 
11 

� � !---' 
thnt1nri6llt11'1 <'%.xfJ.x� 'lfl-1. '1f�l-JU1 

'9 .,, .!\ 
fl:fl7tl 1'!Lfl'el1 <'%.o l-lt'l. 'Jl,3fl1'11U:L1fH 

, �-• ti .1,1 ' ., ... ' ., � -!i 1' " "' (a) mnm.1 unu,t'lfJJ�uu Gldl>tm (1t1\11t1u) 'lltH'1111flJJU'la'if'lt1t.11Lt1tJrnun11Ja-31JJtJ,r, rnarnu.
(k!l) Ufld-3� First international Pharmacological Meeting, Stockholm ( 1961'. 



("tt 'tt) 

'tl
lj

,.... 

ttrn l:'L!JllQ�!itJTtL� ttJ!,1 'lsli llllQ. � " 'V o/ " I •-1 IJ\1'° o/ 
!'Q, IM,, 11 U TL !i t1. Q,f1 t HJ!i ti. L Q. b'U 11 U, tJ Ii LU 

,.... ·1;, \7---,, -r'o/ :"' • ' , b 

·pbrlLl/4 �libWl lif1�1Jhl ,t'Q.fh "tt�
fl b 

·-au !J�Y.LLUH 'ltlur1ny:!,2tmu:tu
" ,.... o 'ii-I . . ,.. It . fl 

fHt\,JMA.Ull fJUf.ltLflJhllllil1 • Ullf1tl.\sl 
I � ..... b/ .'t " ,,. " 
ijll ttJlitWl iif1U1Jhl :tJ11 i1,Q,Ll,,HJ1 I o/ ",,, � It b fl 
ne,�' nu:tuf1tt\sl · nuau ng.nr1 I '• ,.. / " ,-,; o/ 

:!.m tJJhluuumM1 Le..Uli r-t�ttra.Lt mJht
'p> I b I 

·u rn11w111Jh. l:'Q,lh�flbtJ11Lultl, 11Lr1g.g,tLQ,
I o/ o/ ,..-.Ill b 

tt.LlitL!,2llU ��LULfll:'Q,fhflun�pg.uG ½ I 1;, I / -fob b • ? 

ft 
'f1!,2t�l:'Q,MtLU

'1 
lslU1!1V!.pi l:'!J 'Jh 00 Le..llLUQ.!i1:tJtt Is, I !JI o I o 'if

ft • • 

. t't,2LJ!,�l:'Q,M.Lf1t ll �p!i:ti. 'Jh �0 Le,U n .-. bbb ",,, o 1 

It L It L 
Lu 11 t.ni m ra, L tj. · 11 e, u 11 u um Q,r;iLH ra. i e, 11 u, �b n nb . -,. n I;, 

it�t'Q.MllHU�p1;g,ie,i11Lt'...tJ 'MtQ, ·1;i!,2 \,,,-. bbb !JI . \j' �. ft ' 
UL1tLLWt'...J�blJQ,(J, �/i.fhl�t•�t'(J,MtLIJtttLfl. 

guba u · tJUlil �g,g, ttt.HtLttJ t-Q.t1Lufu11 b-,, b µ-,, \; -f,, 
?•

·uu,11.un Lf1Q. u11, w1 fifHsJT .lbl .. ttLu -,, I I /IJ\ \;, ,..-. 
!!,lAdliU fJUrltLflJlslll,21 tl.UtfWi!;Q,ttLlA 
b 1;,'t -,, b/ 't -,, ",,, . o 
? ,. fl 
nt ·1iti1Lu�umMi I!.lA.l}ttLu ng.1111 11u

p b ,.... o/ -,, 
tfW111Jhilsl1 Uliiw( r-rnw,i1 !!.lA6ttLU

o/ I ,.... I \;, ;' ,.... 

lltLfiL� ttQ.LtJtJl LwMu, :miutMLtt-LtJ 
o/ 

I ,..-.fn o I 

Lf1l:'Le..U:tflllf.l�p�lA6l:'Q.fJUUUit-r1ttn1JLl I I 1" b I,, l'o !JI..,, ,..,, 
? 

'o' 

ug,r. '(lslfi, w1 11111siT.!bl '11rH6ll.!bl �!All 
,,. ill I;, ""' ".I> I:,,, 

b 
-tLfl 'tl.MtQ.li) tf1lsllt'Lf1Q.t1.U:.t:UJ1lA.6Utt
/ ),.,I ""' I .... \cc, I IT 

f 
b 

11 liL!itlAli!Jll '(i1.JhLittv11tQ.M1 'ltlfii Wl
o/ Y' I;, I 1lll 

r-rn J1 1 � u 11 r·1 • IJ Q, t1, l g. Q, 1 ) lhL lA lsl L i1. lh 
I;, ,.... I;, 

b • 

um, un 'u u: 1,21muau1;u�l':lY.t);g,�u. I ,..-. ,-,; .-,, ,..-. I:;, 
b ,.... fl ' 

. lifJU '(!,2Ui1tLl1.!&llllilT 'i1.!!.Hf1 'IJLU.Ltl I· -., b/ p I,' 
b b 

-n�i) tfl�it-L�Q.UUIJ�Ubllt111i�ll 'li�U

oo n�1�v�n�!JY.t1.Q. nui :1itmA.L � :tp�t-:i

u tML 11 g.u,h 11 Q.1l UlA. tL u ·n � :.i:. LJ g.u, [l b r ,-. b 
? ? . 

Le..UULfiH1WlllJ.lA,6!i i1,Q,LtJtJl 'l.61U:�tt I 
b o/ \;,-

b ? 
nu:.i:.ut-u,g,�16r-t ttQ,LtJtJl :�n ntuj¼rnt 

,._ �I,, I,' I;, I,' 
? 1 

·�L� Llit PJt L� u� � n1:1itn t-Q.M. tLU L4U
It • 

L t-lit�Lnri,nt 1iti1 uu�1ttM.1 :!Jn ttQ.tvlT 
'P o/ 

-tv!tJ 'itfi:litv1if1Q,11 :1,211 (f.2.!hl LQ,�tLl.e!) .....,, o/ n; 
b/ 

�J&l LtUU\ttl�i 'ne�i�w 'nn:tLU �l1

u, tH1lslJh��ttu1u1 n�:.i:.ug,u,b11u.Lri ,...Ill ..-.. 'P ,....l9 ,... "' 'Y'',, 
? • 

'T, 

'tl.Lttfii f1Q,MJ:�1litQ.Q,t'Q,M.tLllli 'UUJ:.fl I IJ\1 I \;,, b, it . 

L0ULJ!,�Ui1l�Q.MLf1t U ijpt-tj.flLl1Y,l.6llltLU I n b ,-. bbb �- 'T, L 

tl,t',lit 'ttLtlaQ, );tJ :!Jn 'H 11itt!;Q,MtLU I I 

11 'UlJtr Li'., lJ tl 119 U i lslll T �t'Q.M.LIH U ij/l
o/ bb 1 �1" .,.,. b-bb 
Q,tJttu:tlHLll );lj.);flLe..Q.LJ. v!,Llitp t'Q,fht'U�n 

� ,-. � I I �\;, 

tLULQ, "llL!it-tnunufsp' 'H11LijtUl'.ifl bbb bbb 

$til t.tkU.L.L! is 
lo,ls. 



"'\ 0., ,J "'\ "' 
'Vlt.tl'11t.t cH111UJJ1 Uflll' w. u., W. ~-, F.I.C.S. (Path.) 

( tt CJ i/n 1Hl 1 ff j ,H/1 ) 

( 
.,, !'.., ' t I "' ' .,, .,, ) 

YI 'J'J))U?UCJ'IJfJ : rf1c1IPISH1Hl 'tJHJUV'JrltllJS83fl'llJ IPIOJ~SIPI 

I 

16IfU. Journal of 'Histochemistry and 
.!¼ .,___ ~ ~ 

Cytochemistry }'!j'e) v'\U.~ ~ 'el 6ntl~ Glick l-( 

A. I 

6If'eld1 Techniques of Histo- and Cyto -

V 

\il'Jtl. 
"-' I ✓ ✓ 

U fld, L 6If 'U f\ 1 ~ rin ,·11tl 'U 1ml 'VfVltl ~ \il 
49 ; ✓• 11 

u~~116Iftl1, f\1~ri11,1rn 'UltlUV.J'l')tl 
'. . .,___ A A ,¾ v 

,H\il flltln'Un1W1f1 Utl~f'llti'EiiHlfl~~rl'El~ 
, d ',u 

,t1t1 nuriL~U l;'Ell-l lfl~ 1d 1~'r)j[JtJ1U lri. 

f'lldll-JUrlfl~ln~v'\11-3 5~lrll61-J~ nu 
9 9 .~A . d, , , , 

6Ifd161-Jl-l'el~'Vl6Ifd161-j1-J v'!1~'JU~1!fH!t1rl1-l 1 

~tl~;~~;1ri LfHJL~~l~-lci-31~11-l • 
'.IJ 

Url ;~lrH~~ VHJ1tl1l-JL1~\il'1'il111-J~1n 



94 

999 A 9 , ,, ,~ ~ 
U~n'HJ1161-JJ.JWl'ifl1nltl1.:J V\J.J'~U, LV\U 
~ ,!\ I O ~ll!., ~ II) I!., 

itJUflfl7.:J 1, i'll V\l-Jtl.:JL'r1ULl~:l'11ltJ Lrl 

1u ntti-1, ~ rifl~, 1~u fl 11 tl~l-l u uu 
1 ~ 

Hotchkiss - McManus V\Hl Periodic 
A 

Acid-Schiff's (PAS) LVitlUMH lJ L fl-
21 

l A/,._ VJ/ .,__ ~ ,__I 
rJ r1t.161f ~ 61-J 1 L '.I n11 Me.JU.:J6Iltl ~ L61Jtl 11 fl 1 tl cl-

1 "" .... dJ "'-9 9 1 9 ' 
Vli"ltli"li"lfl UJU'J'flYl''U 1m '161-Jl-J. LLVJ 

.!i ' ' ' J4 ~ 9 
fl11Vl~'JU111-l I 'lltl-l. 161fl"l~ ·wrn Ylrt61J'J 

I 

99A, V dJ v-, 
t')fi rt L l-Jtll 'J r:l lil ti J.Jtl 1 tLUUl vn1: fl ru rtJ.J U fl 

. . 1 
<=>/9 I . ..... Ill , A 99 9 9 

'I'll-! 'l"Jrtf13lrt 611tl.:JJ.JU, Ll-HJV~fl1tl116l-JJ.J, 

;;~~·1~~'1 t rl161-I ~- fl1tlU1.:J1~U fl 11 UtlJ.J 
V di ~ 

fat rl'H:l Sudan dyes HJ'U~ fl Yru:fll-l 
,,_,, 9 / I V 9 ol, 

'VH1 flrt tl~ 1-l U 'l'H 1.:J ri 1 l-J fl 11 J.J 1 VI U "7HH 

Michaelis. (Z) 
9 'J 9 ~ o-/ L,V V 

11~ 1.rl16l-JJ.J 6Iltl.:J ltU61ftll-J Lrlfl1':lVIU 1 
VJ. 1 . ~ A I 9 
L rJ J.J 1 n Lu 611 Q!: u, 1w11:11-rn n ti u 1 J.J 
-" ._ I A 9 1 !::; ~ 

ltlU61ltll-JLWtl.:J tro-m 'I!Ur!LYllUU'Yl 

fl11.J111:H1tH1.:il~1~u1n1u fl~~'J mt1 
99 G r 9 I Bi 
':l'il ort Lfl161-Jl-J. rJ'flJ.J11l-JtHh:l-J1ru ~o 
-1/ v999 'lv~ 111 v, v 
1'Jl-l1U~':ll-J'J'iHltH1.:J LVHV\U Lrl'Eltll-lU'Eltl 

, 'l 4- ._ o ~v ,;. ~ di 
~~ tltll.:J, Llti: lW'JH1'.Jtn'11 Lrli'!All-J6Il'ULUU 

I Jl, TI (3) 9 9 V 

1$.c,. 'Eltil.:J Vl1~l-Jlflfl'J1. 1-lflUflrlflU 
91 ,,;,~Bi ~ .... I 

l 'l'H"lU Pl V\ 1-ll W J.J 611 UL nl ti I' Lt) U61ftl1-l tJ1 -l 
._ I o- \lj / 9 

tJU l'I!U tltif)l LtiU WtlrtW11Vlfl, ti:611ri 
A99 'll!., "" 111iv4 I 

~t1~rJ1rnrt, J.J ':l 'ilLlrtn.:i 1mV1u Lnri.:it1u1-l 
99 di t.,, 

ri: m 'J 1l rnuriu. 

..... ' ~ I .I, ..... I 
rl':ltltl '\,-l LlrtrJ.:J fl111'1'El ti 6I!'M ltJU.61f tl 1-1 

._ I 'li 99 

t11;H111tiu wtiflw1rnrt lnt1'Jt611tl-.t 
(4) i, dJ 99 . 9 

Gomori, 61f .:JUJU J 1l Llfltil':O'tll-J _ 

tflUtlti~. fltlUU1fl fl~~l41f'el l 1WtlrtLWn 
\ . 

. r "" .... ,.Q, 
1:1 mL ti fl tl 'el fl.L n ti l ti 'U 61f ti J.J LU 'U w 'el tH rJ f.l,. 
1i 

V a.- 9 dj 
uin wtirtLwri nJ-Jnu. Llflti161ft11-1 1uu 

9 . 
W'l ~ l'lf ti l-J Wtl ~L ~ri rlfl '1:fltlU tlrlfl l-J 1. 



""i fV c! ~ ~ 

'Yl'Ul~U fffl~'UlJ1Ufl l'.i 95 

..... ..... 
Utl: Hll'J reJ 1 ~, U 1-J 1 ffi"H Jl ltl 'P\tl\J fl 7 Il 'U 1'U 

' 
m 1m 6JJ'1 l1-n. 

~ d ..... ~I 4 l ""' , 
fl7'Jf.f1Y7 ltltl.SlHJl--1 rirt ¥ll61-Jl-l, ~'JU 
"'I ,, L- ~ "' "'l '--' •I <!i 

1-nnum-.l b6Jl'rntJ nfi6Jl'1 t1n 1 ,1n e.JU'HJ'Vl 
'.!J ' .... ~"i""i t .!\i ._/ ~o 

tl \J l-J6Jl' 1rreiu, vini nn~ri1VJritrei,:rvm1 
2/ 0...- d,'i,j 9./-¾ ¼ £i 

1 vt rnm~ 1-rv1., u ('l 11m'El1rnti'Eltlfl1--11M n Y 1 
., rd;, ' .__,.__,.,__/ 

L fHJL 1 'J'Vl tH) , l 'Ii 'U fl 71 r, \fl VI 1 tH1 'J YI \rl tl 'El '1 
T ' 

utn ririren rirJ □□ flj..Jl 1usiJ1,11~~V111nJ~rnu 
I H,, '7 2/\JJ t..,, rd .__, ,I .!\i R, 1 t..,, ·"" 

'elm fJ'el t 'Pl L m □ W'Jf m.H n j..J □ u 'Pl j 'EJ fH'W"i tJ \J 
• 1 ' 
~ 1 ' ' "19'9 ' ' d, 
'l'l~\fl 'U1:ff:l7H.J'Ii1rl'Eltl. UflfllH1 

T . 'Ii 

fill-J11t: Uf1\fl\J 1~1~~l~U6'.0U~ 'btifllltl~ 

ifEJ ti 1~ 11 Yl ff 11.rn..__rJ fl 'U ~ rJ 'HJ 'U 1 'U i;n \m 

'Ii; l 1--l-l l-J 7 U t'l~, U f1 fl '111 fl 11 ~ fl Y 1 

rd .__ /1 ·~ . ~ 1JJ L- rd ~ 
!'El 'U 6]' t.l l--1. 'U l 'U tln L ?H 1 fl fl 1H111' f1 't"1 fl 1-J 

f / ;,, ._ d ._,/ 

ci1: UJ'Iiu m:wtJu nu, rvn1: !fl'U6TI'tJ1-J 
4 .__, ~ I .__, I ~ ~ 

Vlrllu~'Ufl tJ'11'Pl('lt1tltJ l'l~l'lftH)l1f1fHVl lU 
'ii 

nnn 11 

\91'.l'ni"l'!AJ l?HJ Taft u~: Stitnimankarn (6) 

2...,, a.- ("' ~ L 
l675Vltrn 'Elt1nsnir167Ju 61J'el-.'.l nri lflf1 ~ ~ -

:lJ 
')" I rd o...- ,f 

Viti mvJri L fHJe.J l'U l'tl'U6TI'tJ1-J G-6-PDH 

~ --:r1rJ~ u~ tri1wt1rt l vJw~1 ~u uri~l n-
lJJ I o:11 A"" ✓ I \JJ 1\ ""'I 
rnn (TPN) mu 1rn6TI'n Lfl1Wtlrt LvJWtJ-

"',,,, '"It 1/J ✓ ' 
H1'U 'Ur'ltl Lt1Lv'l\fl (TPNH). rltll-J1 TPNH 

~,,,,, "'IJJ ✓ <:ii '1" ' 
t:'Clfl Hltlflsn' LFlrt Wtl TPN, LrltJ TPNH 

lJ 
\JJ v ~ rd I I'! I 

Lfl'Ell~tl1'.r~, Utl-:l 'tlLM'lf11t1'U ,:~l'UL~tf 
\i 

lUL~Hlri Lflf11~l'1f!;tUJ (Nitro BT 
~ ti ~"\A .,_, ~-

r'\HJ NBT ). fllHll-1 HH'l67JU 6ll'M NBT 

~ 1'l~1nmcitmJt~;~l; ,.tl ~~:tnu,in ~-3 

~ ~ '"I ~ ,.__. I (7) 
rrJHrn l.J Hl1-i6TI'tll.J G-6~PDH. 



96 

.__, I <rL ._, / "\ 

fl1l-l rl 'Hltl 1-! ll ,Hl ~ L tl U 611 ti l-1 lffl '11Ufl 

l U rltl 6n 'a -l fl U U ~ : rl tJ 6n 'El -! rt ,._rl ~ Vl fl ~ 'El ~ 
1v d, 'V 9,\ "\ r ~ I ~ ~ o..- / 

VHVIU\911tl11l \1~ L1H~l-J 1ll-JltlU6ntll-J 
~ I .;), ~ I 'V ~ ~ I .1,\/J ~ 

1-lU I 'EltlVIHl Ll-J, 'bl1l-l, l-l'EltlVl LYl'W, l-ll-Jlfl 
V ~~ ~ ~ 

1-ltl tlL 'VHM lri, l flt.J fl: L tl 11-HJ1 U 1 1U U <;, 

4 . 9~ ~ ,!:i \IJ,V I 

tH 1§. U1fl. 11HltHMLWUU,'fl1UHlfl Lfl'J1 
.:11 9y ~ 9 "l I 
urn 11~ L11L61-Jl-J '1JUflfl0W1W'JL\3111:Vl 

' ' ' ~ "l 'i' .!\ ...,, "l 

1 w 'El u t1 fl n n 5 rt L 11161-J l.l in -w fl cl n.n rn 
"" _I,~ .:11 _,, ~ ...., o • ~ ,._ I 
1 L fl '.fl: J!l 611-!WU 1 'fi 1rl t 1U 1U61l tJ~ L tl U6l1 ti l-J 

di I .J, I ~ 
'fl ti 17 l-11 L l'.J U v'I U 'J i/J 'Vl U U U tl U ll rl : t'l : L tl u r1 

I 

1111. 

O d .__,. I 
'1U1U6lltl'1Hli-161Hll-J G- 6- PD tl1l 

.._ 9~ 9 9 /"It., "'!-'I 

1'1 ffl l-J 1 'fl tJ 1 l-J 1 ru 1 L\6111: 'Pl Lrl 1111-J'J 'il 6n N 

Stitnimankarn et al. (B) lfltl1lfl L~f'I-
L .,_.1,,'; V ' I 

'nU 6ll'El~11Ul'll-J'll'U1nlt1UeJ1t11-ltJflt'l7~ m -
11 

~ l-Jj.;J., 'MUl llilO 1l1.Jfljt)UlU cryostat 
r o 

9 o V ~ a..- 9 

J)DiVllHJ-18611, mnrn11611\"'l'JJU 'P!'I.M 
T lJ 

tJU 1~ Cl /1cl1 UV! fl'tl fl jl] fl t'ltl~ ll.J 1 \°1 d, 1rt 
,r,tlle-l~l-J !JWL~'t)f ~G'_ lj.j Lfl1;'11. L"]U1 
") t., V ._, t 1V . (9) 
lVIL'll11lU fltl crJ •· bent nail" stirrer 

V 4, V d, 

u ti 'H ti 1 L ti u u ri 'HJ fl 111-J L 11 ti 1: 1-n ru 
I ~ ~ 

0),lffJoo '.f'flU1ltlU11'1 Vl1'El 1500 G. flflltJ1 
11 

~ 'JUJ;tltlfl ,·uVU-JifHLITT '1tJ1~ 1u micro cu~ 

r .J, 1 V <> 
V e tt e. I Z'i d tH'l fl n ri: fHJU 1.l'Vl ti'El nLl ffd L l'lfl ' 

1~1.Jn1ri 111161-mtift:;~f'l {;. cl~. t,/lr.J 

~ ~ ~v o L ~ 
L 't"J tirn mti 1 L1VI 1 nu 1 wn 'Els? th 1:vrnu rnl-1 

LLUtJ61J'M Lowry et al. (IO) L~l-1 0.01 M. 

TPN <;,o l1--JLf811;111 ~~'1tl1u Ll-JLf81'.f-

fl LL'JVl, e-JtUJ l~L61l1f1U, L'e11LU~7umu 
lJ.!\ <:If r 1 r ~ , !I/ . 

Ll311'El-:1 ~:LU?'l l111 ~ Ll'll-llrJtJj l'1Jf, 111-J 
I ~ "'I"'!~ ~ .,_ 

U'U'UU~•:ll'l rocllo 1-ltiti Ll-lfi".ftl'U. lfl 1rlf81-
L '1 9 ~ ~ 

'JJU LU11ti 7'U 7'U, lffl U 1 'VI, tHllfJU blank, 
')' I "'I ,!:i V "', 

lfltl'tllUVlll 1 <;,G. 1'U1'1'l. !.H'l11'11-J 
1 

0.03 M nri 1ri~ - '-> - t"lti~n✓ ri, L111 L61f-
"' J1:.. lJ 

L\9ltll--l LfHHl ~o ll-J Lfl".f;,'11 ri-:r1ci, e-Jtil-J 
')!I,; Vo-.!\ r ,t V9 I 

L'tW1111lUflLLfl: Lflr.H1J, 1Ll'i11Utl11Hfl 
._ "', ~ <di_ I 

'Elrl17flflVln <;,{;. -:iu·rn WlH1l'i1'Elti 1~ 
~ 1 ~ u 

ittliJ {;. Ul'l'l. rn~,llt'l~rrnii11u fll11'l 
.,_ "I . I 9""1 11 · 

tltlf1l-11~fil-JntJ flH1 Lfl161-lffrlHJ:61fr,r1 mo 
~ 0 'l ~ 

tl611. LWtlVl1l1U1W7J't1~ lVJL'l'ltlU. 111-J 

i1u1u lclnTI~u ~vi1~t1-:rt11~16lJ1;1tJ 

nu. ~ti'tl'Bn1-J11tlui1u1u -L1-l Lfl'.f111°il 
. t .I 9 ~ ~ ''1 .t L ._ 1i 

61J'M LujLVJt)U '1'11.Jtltl LU 161fr!'11U tl'IH'll11 
0 .... .,_ 0 11"" <L.- I I 

fl1ti n~n 1-W 1U 61J 'El-3 LfJU6l1 tJj,.J tltl. -
'ii 

0 . .t .._/, 
fl 11 fl 1 U 1 Di~ ti 611 'El~ L 'El U 61f tJ 1-J 11 l-J lfl 

V ~ 1 '11!/o 
U'Elr.H't"JtM fl L61f fl1'U1Di'11l~1-Jf111 

C A Absorbance = TPNH El 

l fltl~'t1 ETPNH Vl;tl Molecular 

<di 6 
extinction cofficicnt WU 6.27 x IO, 

2 
cm /mole. 





.,,,. .., d """ ~ 
'Yl'ln'\?IU ff{l~UJJl'Wflll 

Absorbance = optical density/ min. 

I= I cm. 

e-u-ir1'rJn1-J1L~ui1irrn Ll-l LfP11 Ll-J tfP11 
t ✓- ~~'<, "'l•· 
LJ..11:Hl61J'El'1 TPNH '1'1Lnfl61!Ufl'EJU1'1'lrl'el 

. "'l 

hi Lr11n1°i:J, 6ll'r1'1 Lthrnt1u. 

1un1n11 ;fftrnr1~ uuv~11-J1ru 
-9 ,1 ~ v. 12.., o ,V 
1Lf5111:Vl Url'El'1 'lffl'J11-J'IJ1U1tlJUtJ:[;.lfl 

cJ 
.._, -9 I I 0 ..... 

virimr1ur1ri1'1 7 nern, LW11:'1'11flt'.J 
o V "I ...... "'I 

6ll'El'1,1U'J'UU'EltJ. 1-.l trn Y 0:1 : rn u. u u fJ 
"\ -\1 I IO ?-' 
'IJ:JLfl1-JU'Elff'JU., L'TIU '1 U'JU'll'El'1 UltJ 1 

~1;;'El tJ L~U. L j.J t fl j~ rl1, ;Hl~ '1 l; 
V .{."'\ 

constrictiqn pipette. VltHJ'1Ufl:Jfll-l61Jtnn 
~ V ' I 

L~fl, 1ffUC,J1f1UUflZ'il\J ~ l-11-J., t'1 lro.~ 
t 'Ii V ' 

-9 11.., V "'f "', ~ 671./ 
611'1-J., 'lf '1\i'l'El'1fl11l'l1'1 WU V4LfiYLW'El LVl 

V ,!_, o· .,__ .!!, 

rt:'EJ 1fl'l'l1'1(i)1ULm.J. ff 1Vl1U flU1'1'l V!Hl 
,1 · o .... v , ~ 1\11 , · 11.., 

L61ffi~ ti1Vl1t11'IJ1ffu1u1 LW'Elfll't.!l''J'HJ 

ff Lci flt \i')j 1 vJ 1 fl~ 1rit1f ~Ltiu. L1-J 1 fl1-
( 11) i_ "'\ V V ._ o "--

~UJTI 61f\J1-Jr1'J1:Wfl11'1VIU1rlflff1Vl7U 
V ' Vjv ~ 

Llff~[;.11U.Lr! m 1-J:W., LL'l'l'IH:LfJU <ii 611'1-l. 
2...-

'BU1'1'fl1Hll911, L'!AJ11:{1i11mi1lu r1u1V1 
:tJ 

,!., V Vj ') -9 ~ 
l--l1Hl'!J~1:1-J1ru <iiOO Ll-.J Lfl'J~fl1Vl1'El 

'L, 'L, 

o. 0 1-Jtl. 1 ~ 1Uti. trnfl nni.ittfl~'11:n 
-99 A ~ 9 
1 •jmtl:1 ri1M l-.JtH nvn:'El n1-J1n. 

:::; ,,!., V ...... ,IA~ A 
rl'1 LLrl 1-J fl tl'E1H tJ 'l'lfi U 'el Ll:Hl ri1rrn U-lt1 

j 

97 



98 

l'l-lfl1'!~1:"lJj.j International Congress 
1 ~~ ~ 

for Electron Microscopy flH'Vl G,. i'l 
).\ ,-=,/ ~ I ~ 

;,i-itM vrn11mH'VHJ -:r:Vl'Jl-:J ~l'lltl 1fl'el'U 
<YnJ 

r I o..- f I 

'El 2:7HHl 'l Ltrtfl1ff'Hltl 1-:i UV\tM'11tl'1 
.,, .._, I 9 'i' 9"'1 9 y ""1 

alU61Jtll-J YJ1'7"!!'1Hl L\YltJ';l'l'l :J~ L?H~-H-l i,ltJYJ 
"'> I ""1 ~ .,__ ""' 

r1 \',; rn V·J'.l1 fl 11~ vi 1 ~ nJ m Vl mm u u ri u ~ 1 -
l 9 / V 

1--n0;11?3111:V1, ri1u ntrn~ri-:tn11V11 
99~/ .i o...-l y 

Ucl rH'l';Jf1tl 1.ltl-:J Ltl'Ue:iftJj~ flti LrH~ -'..>-
1J ' 

~'EJ~lv~\l'l ~\'JU L1111H'Urt ~;VI~-:!. \l'ltl'U 
vviv• -!i o v o..,/,':\ 

'Vlltl lflfl~ 11'61-'.lfl 1j'U1fl ~t)-:J HfVlr\ 'U tl-
i 

. r;!, 1t,.,, 0..,. 9 t ~ 9 <:ii 
H'lfl\l'l'Hl'U l-11 'Jffll'J 1'1n LfWJ.m Lfl~W'U · 
~.,.- "'Y 9 ~I¾.' 
tJ1 fl fl ffrel 'U. 1'1 rt L 1W1-l l-1 t'i\"1 HJ '11 'U • 

I ~ ~ d 

. fl'Jil-11-H Vll-!1tl61ltl-'.l fl1Hrt'!Hll1'El-:!'U n 
' 1 kl, 'l,/ }.', '11,/ r;!, ,!!i O <L, 

L W tJnt: \l'l'l.Ufl'el'U LVILVl'lH1-:l fl';J 71-J rt 1r, om~: 
1 .., , 

fll HrtJ1-l 1tl l~1'Jf 11VI J '7 lVl~i~ L rHJ'Vl1 
I 

I I 
6ll tl'11 'El YJfl ru ri 1rt ri11 'i/ 1 rn u 1 ti Lt 9,AJ 'Vltl 

i 
9/.,__ o...- o.,V 9 

~ 1: fl ~1 rl'(lH~ 'H1, V\1V\'U 1 ml U fl W ti 1'ii 
.,., t 



"'\ "' ,! "" "" 
11\n ~ W cH1 f1'l-UJ l \-1 fl n 99 

") 1;\ij V a..- . 

-;J 'MJl , Vi b r1 n 1 0.1 1 ~ 'IH} rt lllH "' lU'l 1 '3 
~ ~ T 1 

:i~lfll61-Jj..) Ui:'1: Dr. Edgar B.Taft, Ass~ 

istant Professor of Pathology, Harvard 

t'elf1ffl'J: 

I. McManus, J.F.A.: A Survey of 
Techniques for the Hrs!-:Jchemical Ap~ 
proRch to Patholoqy, in Progress in 
Fundamental Medicine, 1952, ed. by J. 
F.A. '.\!Icfv1anus, Lea & Fcbiger, Phtla., 
P. 139. 

2. Michaelis, L.: Virchows P,rch. 
1901, 164:263., cited by Pearse, A.G. 
Everson in Histochemistry, Thec:,etical 
and Applied, 2nd ed., 1960, P. 8. 

3. Pearse, A.G. Everson: H:sto~ 

chemistry, Theoretical and Applied, 1960, 
2nd ed., P. 363. 

4. G9mori, G.: Proc. Soc. Exp. Biol. 
Med. 1939, 42: 23. 

5. Taft, E.B.: Lab. Invest. 1960,9:169 
6. Taft, E.B., T. Stitnimankarn: Un~ 

published data. 
7. Cohen. R.B.: Proc. Soc. Exp. Biol. 

Med. 1959.101: 405. 
8. Stitnimankarn, T., J.M. Bishop, 

J .F. Scott E.B. Taft: J. Histochem. 
Cytochem. in press. 

9. Bessey, O.A., O.H. Lowry, M.J. 
Brnck; J.A. Lopez: J. Biol. Chem. 1946, 
166: 177. 

IQ. Lowry, O.H., et al.: J. Biol Chem. 
1951. !93:265. 

! I. Lowry, O.H .. O.A. Bessey: J. Biol. 
Chern. '!945,163: 633, 

12. Arnold, J.: Vire hows Arch. Path. 
A,1at. 1957,62 :487, cited by Florey, H.: 
General Pathology, 3rd ed 1962, P. 94. 

13. Marchesi. V.T., H.W. Florey: 
Quart. J. Exp. Physiol. l960,45: 343. 

'' "I ' 0 
fl llff -:lt-3 UflllJ 1H 

' 
t ~ ~ 'lz.., ._ 

GI. ~1fl!6IHJU61JtlLLti:U 1l-.li1fl fl lVl'1JrH ,u 
l 

r 9 '9 Vo..- "99 

'tl;';. rt-!l~it-;-J,HHflfl11tf'l1f1111-D' 
1J 

Q.... I 9 ~ V 

~. fl ~nm~ irn ~- rn. r1u11"x1:rnu I 
I 

--------~--- I 



fl. 
. ij 11 ~ HH~ l 'It \rL Ml I ,-. ...--,, 

lJlitfllffi\,1,1 ~Ii :U:.Ml 'flf7itrw, fllt':J'ltrli 
1 lr-o I L,,. 1:;,, 1;, ,.,. lri 1, II" 

fl. 
Ii lU~ it tl, Q, HlH LH1.L ti, t1. fl Q. tl t";J t1. t ~ . !; Q. fJ MA. 

~;iii~ ;::: .ro,.-. I I~ 

,. fl. 
tl.~MA~i':'li.ltl;Q,lj IDl<LL~LC,'tl.Q itf11 . !; Q, l.$ 

ro ~~ b---,, ,-. ·1 ,_.. I _,, l::o 

U ~ fll!J l tL U Lt11 Ur f7i Q, t1. Tu 141 Ii Lat ls! [AL itlsi b,,,,b, ,-. ,-.,.l., 1:;,n 
fl. • 

r-rnuLtQ,tJ :LtMi '11g,ir,~~11t t-Jt1.rm·rnfl 
I;, I 1\i' -b---,, ..--. Ii:> 

,, n; n; 
u LiJ u. m 1s1.t !':l ' 1; ~ L LJ u u ~ 11 Lu.: urn n 11 r-rn 
'/" I;, I;, I ,. '"': o b o /o ,-.,. 

. ,, f\ 

J;\JUt1 "Llsi1Ufll1r-ti J;L fl(U~L ~IA llQ.ttQ.fl 
6,1 1"\;,I (ri I ---o o i:;,1 I 

t~fMU1111ULJ '~ ~b tJ~s.fJ11~L~r-tL,.UL~ · 
I 

fl~~ !JLlsil;_tJ "L~tl UL~Ufl~nrinu 
!\ n; 

t' ~tl \JlA,{lQ. lA Q. t 1st [H2. ,an Lt' • 11L UL U ~t1. lli 
,... .. , I;, Ii( I;, o..-. If.' 

' rt I , · fl. r> rt 
o Q, n ~ 't' ~L ~UQ.Q. ~nm mlsiL ~: ltM mt'u. 

ro n . ..,. o . n IF'• ro b~ 
p ' I\ n; ....... 

. ns_uL O:,IUJIIL~~flitL r Q~itLl~tlsiL PflQ,P.,IJ~ 

fltt'QUt'fltUnt'~1t1.UtQ.~ttL!;11tlsiL~11Q.lI, .....,, 0 .-1) ~-0 /o 

ll 
-u~fltlJL•UQitQ,~ 'flQtt~LtUULl111Q.Q,U~ 

6,,.,. \;;' ,-. ,-. I 6, 
,, n; 

11 tt' Q,lj: i rtH1, 1 11 IA L ~ 11 t t !!, MHt tlflT. 
...--,, ro I l..11;, ~ IP 

I I 

. tl.lh tWl 
f\ 

'Le, u u nu tLktL u Ll \.'.l. U t-lHMUl1 IJL 1/4 

ro IP · 

'ii.LU 
I ..,. 6, o · '/" I ,... 

11Q.t~Lt'tLUt1.Lt'Q~YQ.~t'QU 'LtUULli 
I n I 

n; 
flQ.Q,~~11tliLt~l1ttQ,1 'f7it~flQtt~LtUUL!i b,--,, \;, I ,-. ,-. r. I 

:t L lJl'HQ,UfiQ, f7i U 'ULt'Wt fl Ltl1 'ttL t-
1;, ,-. . I 1°" ...., I:;, 

,1 
t L U tttM L lJ t ~ T Ii · ' Loi 1 it Q. ~ U 11 t' ~ L ls! U Q. Q 

1;, i,, ,.Ill \:r"'' --. o 
fl. • ' 

itQ, T 'rm t1. ~L tU Q t1. \J HL U :ir fll tJlsi !:!.Vi~ 
I ,.-...-. i \cl' '= b 
,. il. rt? 

11 rn kil 11 · : H tJ Ii r1 g, 11 !:!. lA ~ y, 11 u I;, l 9 ro • • I;, 1 1a, b,. 111..-. '' '9- ? • 

U1JlLlolfitt!!,'!t11T:LtM.1Ut1.MA "l'.,11.sll.e\111.sli 
II"' 'i" ½ :::;: ,,. Ill 6, 

p ,1. 
LiN.l 11 lit itt ui ti H'ltffilsi1 ~ ~QIL,Ut, Q,LWM 
1:,,---. I \c?,,.1116, ~ , Lt,,.. 6-1:;f , 

~r-n ntnu~ t-;Jt-QL!I uum L!I 11 • M,Ut-Y nr11 '\,' ...,, 6, ,.. 'I" ,. I ..... ,... IP 

l.l i u, n nL IA i 11. wt' L 11 r-t · 11 tit t L t-u fu ktl ~ ,-. In I:;, _..,, I \;, b I .tn 
I 'o 

'M,fll l.l' !J Lu Q, 11111, it~ rii L tJ 1/4 n LtJlsil n ~ i,,,,,..111 I;,• Ill ½ , 
"f1L11ULlitJ~l1tl.l, unu.nrrn~e,LtYt'\J "l;Q,T 

..... "11 lri'i" 17 

LU,l;Q,IJr-ti 'ULLU.ttYlitlUt1.Lt' ·11Lf1~ O /o I (ri "11 o \;, 
1 . p II, 

lls~liLl:,lsll.em!iaut1.t1.Qlii "tlQr-ttffil,1,1 ~ 
I '-'/" ..-o 1--, Ill 1--. I l.,,1 

Y ,. 1;'1l, b ~ 

n11w, ['.,LtY~\JULlsiL l'.,[lQIJlJ'ltt~'ltY:U 
\l",-gln 17 II . \, I 

b ii 
um ·rrnttlsi11its1ti1Ltll~tklit1.e,ll; 'rrn.n I 'rt ,.. I Ill I .., .... ,,.. L, ,. 

ui UitU11!1Q.UU~t'lA 'ULfll1Q.ttl,itl1LUH"t 
,,..Ill~ ~ 'ii' ,1;, 

II, ' • 
'UL 11ttL.t'LU, l;Q.ij u~ Le, U ~ t 11L Uil Ii n is\ U lA 

o ,.-. --,, I 17n \;, 

r1·u,rn~n~ ·L t'tt ~lsit~M.LL.t!Jt1ni~.,, 
p il.lt ft 

ra wm, Na 'm 14L ~ u t-Q,r-t t:1 Na M. mm t-11: tJn , 111..... , ,.. ,. i,, IP.....,, 
ll, II, 

' flQU~it'l1 lA.~t-Qlhl.llsll1LtlJil.flllll1t1. 
•' I 1°" ...,, " 'f ,-. . 6, !I" ...., ½ 

LtJlsii "LUQ,l.jLt1.\MlittiLJl1 "llLliUIJi 11Lt 
I U · wn _.,, \;, 'i",.-.11\ 

p II, 

·11Qt1.liLlA.'ltL~ "fllfl~ffiY.tt1tWT 
n\;, o 1 ,,.. IP" 

~ ij ~ 

·u1..,~r-1111ruktL ~ ·~1..,c-r-1111~Qrtl';l 
,l!:'.lt ,i; If' n;n 

t LUU L iU t t il LAil 
'=' 



"'I 
1J VllJ l l tu l 1Hll l 101 

V'1 I 9 V c V 

e.J 1Vlru l-J Jl 11: ,i'ti-1 r, 1 fl 1 Hl 'HJ fl'Jll-J 
'I.I ., 

f I !-,, V o '9 
tl 'flfl~'El-1 J.J lfl n 'J 1e.l '\.HJ U. . l V-J11: ~ 1U f1 rru ll , 

. 'El~'J1ml-:/'Jtl~fl'1l'EJYJ 1rwnrnmu, rl~tl~ 
'll 

,u~-:in 11 n 1: ~1~ 11611 t1~tri u 1uv~ riutJru-n1 
L, 1! 'l.i ': . 

mu. ~tl'flt1Ut1V\1nrn11, 1~1u-nui1Ln 
'IJ 

~ 4ci~ V ~ 
jLJJ.J'eltJV11-J1tJ, V&ufl-:/1Ufl'Jtlft'J1l-Jfl~tlfl 
~i] .I, <:II ~ I V I 

fM Lt, flW'Ufl'J1l-H1l-l1fltltlLlZ'l'J. Llfl 
'll 

t1Vlru tJ~ l: ml-:/ fltlt! fl U ti VI 16lrtl tJn 't"l1tl-:/ 
11 .., . ! • '.IJ 

,!¾ .!\ ~"'I I '7 9 

vrrnmrreru 1 mmn11ti'Elu Lttn,n11, ut'l: 
T ' T • 

v "--- df "' 9 

rl 'el~ VI 11'11'1 ~dt.l U'H ltl'U fl 1H tAJ J.J lfl:W 
9 '9 I T 1 ~. V 

l'.J1: ~'Vl1lfl 1W 'fl tH ~ :W 'El. U fl 11lW tl'.W rltl ~ 
1J • 

,!\ I '7 V ~I 

r1 fl '.W) tl ti rJ ti 'fl Vl L1 ti 7 , LU 111 U 1'.i fl fl tH i '.n l-l 
~ T 

'7 9 ' 
LU fl"{ fl 1161lfl~ V\U'HJ 61l'El~ rim M, 

"'\ • I b, V 

Yl ti 'el fl 1 U fl 1 fl 71611 'EM VI U 'J !/H 11H1 U ·7 11 'J ti • 

1 ~tJwmn~tJu ~mi~ unl61J, 't"lu~tl'1 m1-11: 
d V ,,,___ ~ ' V V", .., 

fl rltl~ ~ 11'J~1 ~. l Ufl 71U tit) l-Jfl 'M l611 tl'l'l'Il-
1 L' 

wti~ 'JU'11161i1~'J '/J, ri~rnu 1 uvnl1 m1ti: 

n,uutJfl, l~'el 1~fl1n1n1'llvi;tuiuclN 
~ v .I, ,;,· LT 

'UU I Lrlc.JlHrll-JYI. Vllfl t1VlillYl'elflTI~, 'IJ .., 

L~ fl'tlt.l ~tm rttM' ~fl bl~ v11'17U Lthu 
;, '9 ' ' ~ ' 

nu~ 1, fl Hl116I!Mr'ltr.ltl U'fll-J "{: l-Hlfl 
k, ') V .,_ ~k, 

ltHll--l l 1'"lHH'i~Ufl:tl1V\t'lUl1fl61J1.HHltl 1· 
I t o ,4 I ~ 

fl'J1l--lY.lflW1tJ~ fltlYl7U~~Ylfl~1'JU'fJ1l 
dl k, ~9 1 , 

H.JULl'EJH'l!-ltl~l.~l-Jtl i 1u'J-:Jfl1H'l7'11, 

I IJj I I cc:!I '"'· di 
uri l 1-i r1tliJ wu ,~ d11 n~, m11:murr:n1-J 



102 

I 

U 1 I I ~ <>{ U1 I I k, 
~ Vlru L'DU '\.HtJU~ 1ilmuri-o'tl, bb ti~ 'Vl 1n 1 ~ 
~ ~ ~ ~ ' 
~,._,,,u 71 ,u ,,i <-ii ._,,di 
1-l t:-l '!Hltl tHJ 1-J 'el tl tJ 7 '1 n fl -3 LUU L fl W 7 ~ C-1 fl 

'.U '1.J 'li 

~ 1: l mHlWtl ~ L ~'elVI ')~ ~ tl'D\ U~tl L ~ l~t. 



""II 

U 'VI U 'l' ltu l'fifl 11 103 

~ "'I 

LL~ U fl °Z111'J i'HJ1 • 















n; 
lilJ11l;l:t Lfl Llt Q.MT LJhWtltLU "LtiQ.LrnQ.UT 
b....., -,,\;'--a I;, I 'i( 

'? -~ M2 !M~ L IJ l;l ti biL 11 L !J. U. H W ru bi L ~ 
....., I;,,... 'r---0 ....., 0 

,--i 

'MH2UHls!U'fHLUM.'./bif1LIJ tl.E, u.,-wt 
L .--,, o/ -,, _,, 
; ,..._ b n; 

m L !i a r f1L u t'U ti. L h fh l.l u, : Ai nu ti W Ii lJ 
I X 6' ._,, ..... b 

"biLUr!J. Wl~ -~ fuLli:trUt11HWlJLA. · 
,,. __,, . ~ 

t'L~NJ~~~tW~L · '~tw U'.l :.,ttiM,~~L ~fh, 
r~ '6 

·~r-t 0 l;lf1Q,)hlJQ,[A, ~i1.LUU1 l,ltlfWlLlA 
J' 't _,, o/ 0 

n; 
( f1LHltitiQ, t,~Uls!Q,11) i1.,{hWt,UtltLU 

/'"';,"'-b J' o/ "?,..,, ~ 

"i1.Ll'.,Uf1Q.i1.Q,tls1,l;ltils1.t'lAi1.t,i1.L& 
)ii I /o ~ ~ ,° 

• tQ.fht'il.\sHtWM~M.Wi tl.Ut'Q.f.!Uti t'LrJQ,l,l~ 
b b 1;,,...IA..-,, -fo't IA I 
? ? n; 

Ll,[1Q,ls!fllU!iL('.,lJf1UJUL:~ tl.Ut'IUJ ( 11Utl.li 
'i' r1> ,..._ _,, ,to J' "? b 

. ' -r1~ ~~~LM,) tifJh1 ~LtLUL~~111;~ 
. 1 

-~:tl ·1u1~l/4U1L~f1LtlA~1 ·ir ~U'.l 
,,._ . 
UQ.:l-Jn . ·L. rrnn L. Uti.'./Hf1M.Tli21'd11ULl1 

"? ,.. 't o/ 

~t ~i tLU UU, ls\~TL ~ n,..u~ l!.11:lAULl1 
·[I; 

Wt l 11 ('.,[J 11 ('., 11 :-:l I; Q, fh . ir ~ ® RH ti a r /11 1,,.. 

LUtT:W ( ~ ~p~) ttl~t1,l1Q,ti 
I b 

"( ~~p~ IJtl.tQ.A.1 IJWL.lii1 
__,,J' _,, b 

J1LHf1) utrnt1tuLme,:ur.ilj11:1Jt1UQ.Q.ne,:u 
bl;,, ..-i "? _,, ;;:" 

rrnu ug, 11 n L:LM. 1 Li 11u1u.11t1.J111Lu raia, u Ip o I'? 1 n; I 

Ul.llnl1TUii:tJt1\s\1H~l1LULtUQ,ii 11 Y~ . ,,, ,..,. _,, . _,, "? tr 

L 
-~ t-LUt:t 11LQ.11LJI,lJUi ·ip (('!>wt nm 

If' 
I . 't 

Lr1 ® Y -~ U'.l,P~ 11t1.L 
tr ·.~P o-y; ULi 

Q.r1!J,1Lii ~HL11Q.N.2l.l!J 11LUU.IJQ. itQ.Ur.l o~ 
~ • ~ 'Iv 

Q.111 "( '?~"P® IJLtQ.t1.rn1 .t.LtLHWt) 
~ J' bl;, 
• 

11Lt ';!>wt u11:lA1JLrJ ui111e,L.1LH,JI,11~1 
_,, /o b "? I;, 

. L 
i1. W Ii CZ'!>~ -P ~ • \J. W r.li1.L • 11 l, Ll IA. rli Lt 

I;, tr tr 
o orm YUL 11:tp u11:u.uww1111e,L.111wnY 

....., L,... I• 

~ J~,n1:1it11 t16UtQ. ~lAl a r ~r:!U~ttt . 

·( ~~-P~ ~w~n =~11 ttLrI) n1s1t1.L1J 
J' J' r1, 

l;i1.b111& ilHriritl,111A.!',Ll<l,U.Q.U11Lt o o o' ~ "g' 't ..-,,,11i\'i' I 

• • b 
· Ml UL ii i1. lJ lJ 11: lA lJ L f1 '11,11H L l<l, lA ( 1HJh i 
~ -,, ..-,, II" I 

b 

~LUUT~itQ.11) tifM 1;11~1~111:.,'J~L 

litm '?® -Y®-P~ "\,gl"W r.lliLt!JJ;1ZHW 
Ip~ . tr ~ 

Q.!ill;Jh 'i1.Wi1.UH-i1.ls1.114WWf1tl.li LHLb-1,tA, 
'tr 'a' r1, 'a' 't ,..,, ,... Ii\'? 

.: ' ' j 

Q,l/411Lt ~ l;llM.i@!Jb-1.TLUtlirntLUU.J;Q,fh 
I "';, W b 

M.LH Q,lJ m u r1: u tJ lrI Wt 1nm t Lu Lt Lrn U!J __,, t, ...,, I? _,, 

l<l.LLU. -~y --%)U'.l-%)~ '\,gl"isl 11 liLt~I;~ 
,.. 0 tr 

l;L~\d, ant I; Le, [hl;~U t-L ~Q, ~ U~t~i :~m 

tl.~UrI OW\ Q.liiUttHt~i1.rI1JI,1 LliLi1.lit1 
I k-, ~ ,-.,. I~ ,..t, 0 \:, 

IT • "o a 

~, (l.l~Q.~UQ.U ~i1.LUU1) '11,JhWt~tltLU 
,..ill /' 1" ....,, Ip_,, ";' 

11uHrn:u.1.,1Lr.iwt1nu1;g,1111.,u ·u .... ,...,, ....,, ,to 

LH1~1A~Ll1lJ!.111Ul:'Qrl1!.LU •[g) 
,'> \,,,;,'> t--f6 

:uru~r 



ilnrun~ 111 

61Jt1.Jn11cit1.Jnut1\8lv1rin:unmu1riri1u~ 
d, ✓ .,_ -Ii .__ '9 

'Vitlfl61f'Eltl\91 ( 'Jt161J'U ), LflffltH1 lLtlUrl-

d. '9 ' ·'91 t "' irtlfl67JU ( l61f'J1-J) ll~: Lltl'!.H'l tJ. tlrl\81 
. 1 • . 

I ~ >l 

nnntH1uri1.J 1 Ylri11n~ lui1n11r 
L V Q...,~ ,, 

rn t~n, rt1~"ll91ri.Ju: 
I 

t~~lU..,ff ~f)fltJJH)tJ t ~1 l~ llfl 

' 
utHJ 1· 

l ~ 6 

11 t1TI"ln1u 161f 11-J l-J, 1811~viu.J nt1u 
1 . 

V 12./ I l'.j, .__ ;-'q \/J I 

urn blt-i:,: VI l6TIHJ tl'fl.JffU61fltlfltJ7, Ll-J , 
trir.rn (1 W'J 7: l67f 1 l-J titi.JflU L jt) tl1\91'1'l:tln 

·1 

Ln ,inJ11 Vl;tl.J i1, 
;-' ~ V «>I 

u1rnt-it1.JJ . .J',1tm 

LltlU;,l;U l6n711'1fl1tl \81Uflr:riul~lflrJ 
' , L-

u-au fltltl~ ~ ~tl flU. L n-e] "ln1ur1 j~ 11 ti "lrJ I q V V d, IIJ'V .__ 
<M ,II. oo VIU':ltl "ilrJ161Jlfl~ 71-Jfl t: Lr! 1:rJt1 

'9 '9'9'9 "', d, '9 -Ii ✓ 
,:rnmJ~fljr.J1 ll'EllHHHl lltlUrltJ-rJ(HJ 
~ .:.. ~ 0 .__ \/J 
'JU-rJ\81611U 61iU, 'l'l7tl1tlflU'Vll-Jfl Ltl) 

V .__') I q ') 
181%-Jfl'U LU17.JflltllWtl'1W'Elfl1tlJU lmG. , 
'll~ll-J~, ·Ll~:,:~1-Jnu"l~"l~tnu \m - m 

( 'f1fl Lancet I : 1121 - 3, 21 May 60) 
, 

~r.Jrn~. m.J~ 1u11 u:u 111f3ln 1~-znnr. 
~ ✓ ✓ ' 

611. W~ii;'it]j ll~: rn~rntJjll'.J\81 ll'Vl'1 
4 , .; lv 

m,ooo fl.J (;)o,ooo Vltl'rn 611',n: fl 
. .__ t"-"' 0 4 -9 -Ii 

mi~m-L \91Yl 7fl 1rr1n Yll~ HJVlt'ltltJt:Ji:i il~,;1-Jn1i1u11.Jn1u"lrJu1u rJ1:1-J1ru ~ V , . . 



112 

.... / 4- .... ~ .... 
n ilrnVI. 1: iJ :w n fl1 'II tML61ltrn 1 ri ri: u n 

1rim1\tr.Jrh:1-11ru 1£'.l - rn fitlri1~. m1 
~ d, t ~ V t 

tJ1'111 iJ tl 1 , U 1tlVI1tll11 fl 11 i-1 tL ti 1 U rl 
o I li ~ ~ ~ 
n 111 VltU'II tM tn ri ue.iti m 61lt1ur.lunrn ii.. 

n11•1:n lrlrl1U~ UtlU~~t1fl;i-l flU 
I 2./ ~ I ~~ 

tliJ 1'1fl11'1611'J1'1 rl'1Llrl fi'1 r111:W ltifl flH fl 

Vl~J 1~tH11-w1, wu111Jr.lrit1fl nuvHnu 
~ ...., \J)...., 0 

r.J1:n11. 'h\'1Ul-l,: Lfl1'11f111'Ylflfitll'J 
99'9 9 .... 1 ~\J)...., <!:i 

U~fl1Wl111'1e.l'JVl'U'1 tl'.!ltHl Lfllfltl'Ufl' 

I f '1U <:I{ I ~ 9 Y 
l61f1l-l l-llfltltl LVle.JtlUJUtltJ, Ul'Hl-ltl'U1161f1 

1 
V \J) <!:i d, 9 '99'9 o 

16111 Ld'e]flfl ,: lflfl rJ ~ fl 1 iJ 1 Vl 1 rl 1 ti 
;-' ~ V '9 .._.. f 

u1mi-n1un61lt1'1 11t1umnn1urt 161fn.1 
1 

1nut1t1 1 ~11~1~1~ern rnl-l fl'Jll-l rJ1:-
1 ,;_ I ~VU ~ f <!:i 9 9", 

n '1f1. iJ '1 n11u 111~ mi 11'1n liJ 1-1 r.l~ n nn 
\J) f y ~ vv d, ", 

L 'Hl tl 'U 1 l VI !HJ H.11 rt 'HI n 1: l n fl 'el"l n l 1 

99 2,, t ~,_,, 

1ULLH. ~'hlrlf111ll'W l61fH.J o/1e.J11iJ'11'U 
, ' 1 1J 
o ~ 9 I <!:i I I 

fl 1 '.!'Jl fl ¥l1l-J Vl l-l 11tJ'11 tl W tnl l-ltl iJ 1:V\11'1 
lJ 'li 

~ 1/f.._, I 

~ uri: G)~ r.l61f. l-lt11n11LfHn'1 1, 
~ 19\J)U d, V 

rlHlrll-l L611, 1nm1l-l6lltl, UfH°)'1'ellfl1j1')1'1 
I ~ ~ V <>---

1: tJl'Jrltl l-lU 1 l'Vlrl 'M, l ct U r.J 1: fl 1v'Hl flL ct tJ, 

~ V, '1 
1Ut!'1611U1fltllfl11U'Ylrn61ftl'U ltl1:l'JU 

I li '9 ~/ 

rJ 1: fi1'Vl fl 'JU· fl ti 1'1 ll~: 1~ inf! ti 1 'U 1 WiJ 

9 d, \J) 2./ I I 

Uri flrlfl61ltlfl WfJ Lfl1:Vl'.l1'1 G> rltl 1£'.lo o 
~ I 

i:H G> rltl &'.o;ooo 17iJ. 

LL m Llti: ltt i1'1 n ltl Wtl'Jl fl 11 tl1 VI lH1JiJ 
9\J) ') 9 \J) V f ~ 9 <!:i 

Utltlrl Ll'JL tlrlfl Lfle..ltirltlL6ITtl Mm1ctn11fltll-l 
<!:i 9 ~ / 

1nri1u 1u1:r.1: 11,1nriw. ut11-1'Jti1uri: 
I / 61 2.✓ .__ ~ I I 

lv'ltl111-Hl1 l61lltlrl1:61f tl flrlUfi, 61--Jtitl1 lltll-l-
9 99 '9 ~ 

l~tlfltlfi, Ufl:LWtl61fflfltl, 1Hln'1rlll-l 

~7flfJ'1It LUVlfHHHlm. 'VW'Jl ll'BU~lu lti-
9 I ~ <!:i :£. I ii; ~'1 V 

rlf"l LV\tll'W. l-l~Vlfi¥1'Ell61JtlU ltlfl'J7l-ll61ll-l 

1:vi11'1 o. oc; c;. _ o. ~ 11-1 t r11n1°i.lr1t1 
Bi ....,~ 

l-.Jfl. 1 uu'Jri uri:riu'Elu 1 1rir'inY1viwn11 
.!i\JJ...., .__ <!:i I ~ ~ '1 '.IJ 

v'l lfl1tlfl'l1~rt ctr.J'El1 611'El~l61l'Btl ltl611tl1fl 
V v.._ V 99 9 

rl7iJ1'Eltl rJ61f. llti11flY7fl1tl lWU61ftHH! 
I <!:i I .__ I 

ti u 1 '1 l rim, w m 1 -ei ri 11 n 1 u fl fl fl--Y'el u l '1 
<!:i9 td ~ 

l-l1fl Ufl:1:t1:l'Jt'ilf°l'161l 1rltltlfl'UlU61JU 
'ii v 9 / .__ 

fl'JiJ. tmctct ~Lfl:riru:Ylflfl'El-:J'J'flY7V\'U61111 
li.__, ..... I ~~v 919 
~1nrn ~vt11 611t1s"JFiltJuri1u 1wt161ftif!U 

c4 <!:i / .__ <!:i 'l I 

Ui:'i: 'Btlfl61fiJL\'lfln61ft1flt'itl l'W.'11Ulflrl'1'1 67 
<-1I .... I \J) I,, V t 
1m.wrn1 rn 11-l Wtl11Vltll: LWJ1iJrl1tl L jfl 

'.IJ ' 
.,_ ~ ~ !\ '12,, "'l\J) 

tnrivi:umn'EltJ'Yl'1Vll-lri, ll-l'El L6IT mmri Ltl-
r "'J I ~'1 
variri rnrnu rn611u1ri G) - G>o w1. 

~t!J;Vltlflfi1Vlt'1nltint1-11u \ro<5- 6]\ll-1'1. 
I I ✓ v9 -<!:i 

U tit! 1~1~lfl :L'VJ'El'J LUtl1 lfl f1 fl Y1 U tJYJ 111 iJ'J 
...., ~-<!:i 'l . I , 

ntrn 'Bfl lUVltl6111'J, LL~l-l~L\'l'el1, Ufl:fl'J:-
' 11 

I ~ o..- I 11{2,.., I <!:i .,_ 9 

r1 'l ml fl: tl tl tJ Ue.J tl11 Lfll61ltll fl tJ 1n u. 1 tl-

lH r1UUt'i: L 1,u~fl~t1v1~ tn11t1nuri u ,; 



"\ 

iJ fl tl-l flt 113 

11 V t 0..., 

.rr.imnti L 1fl rn?w1: tJ n loo 11t1. 

I I o...-

G)'.)0,000 - loo((o,ooo vnr:rn 191tl'Jl-l 
di a...- o ~ 
murnn G'lo iu, uti:Y11n1nv-i1:1t'HJ.:J 
~ 9 e!\ '-'I 

1 '11 tJ flti ri ~ rrn nm-1 n n u e.J ti rn iu: tJ : 1 
0.- I 

\ilt'!tl nl 'J t'I 7611 ~~ fl 71Hl Y 1. VHJ'J7 e-J tlfl 71 
~ 3:!;' a...-dl ,61 Ly 

Lt'ltl~ L'1ftlfltil'.JL!J'!.rn 1'.JJ17tl m loo(( '1f'J Ll-.J.:J 
._ 9 V AIJJ ') 9 

J17tlVHNfl71mVl71fl'Jtl U'rll-l\91 Lll L 'Elrlr1 
~ ~ di 99 

ut1 :'Vl ~ ~tl -111 rJU vi1t1 wiah nlil n. 

t 11t1 nu 1;n wn l-J \81 'J 1 l--l L ~ u 61JM 
1J 

I 19 ,;{, V o.-1 

Vlt'! ltl Yl 1U tJ 17 fl~ 'J 1 J.J fl 'J 11-J lVl 't.l'V'i'tl .:in l-l 11 

1u mrn n 11 titJ.:J nu 11f'l r.nrrn: tlf) rin 1 ~ 
91JJ ') 9 I V 99 ~"l"--' o..., 

UtlU\il L1'.JL'rllili°1 j'Jl-Jfl'JtlL~l-J'El. 'JiJYl l'11fll-l 
I . oj.. · I 

tJtl l '1-LUe.JUfl 'rl tJ'Vl'H Vl \il 11 'l-H L H 'W iJ 11'.J 1 ~ 
_y'li ,' } 9 t )!. 11,, IJJviJJV 

IH\iltl1 11'.J'U'Vl1'.JdnU'cll-J r1tlLl-Jtlf"lU L6l! Lr! 
.__ 'Ive!\ ~ 9 9 9 

1rJ1'.J111Lle-lt'!l--l1 lvHWl LtJU6117iiU L'W'l-!61Jtlt'IU 
.<\ 99 9 I 

l ( tJ61Jtlt'IU) G>,loooo,ooo Vl'J .. r'JU 

161J1n;11-Jriu~, . ~-n:1~1:rivt11t1r.1 
'jj 

1 ~ I - I 

tHt'ltlfl1:Vl':n~ o.o(( titi: o.looG>o Vl'U'Jti 

nti 1-Jti. Uti:~tciu1uL~~t1fl'J1Vlt.:i 
~ ~ e!\'i) 9 ✓ ✓ 

lfl'ElU. lU61JU7fi'W. 'J1'Lfl\ill"h ~'El11-J 61ltl-l 

j 

~ 0 0 Q..... 

\91 ti tl fl1 'J t'l 1 n f1 fl fl 1zn ti Vl 1-J rl. ~ 1VI Hle.J t-1 
V i/ 9 '99 9 9 

11'Vl1f161J'EJU61Jtl-! 11'.J'U.611"\'DU L'V'J'U61JtitlU l 
iJJ ,A I <ii 11,, 0 a...- ✓ ✓ 
L 1-.lfl tl1 lll'.J'l-!L 1tl -!l11 f"l QJ. U1-J fl~ 71 LL trn fl ... 

IIJV I 9 .__., 9 

Llfl!f'lru: L\9111tl-!1U 'J11-Je.JZ'I Ujfj1f161Jtl'l-!Lfl\Y1 
~ 9 I ~•1 O iJJ V 

67JULv\JtM G'I. '.:> ~ U61f. 1'Vl7U'I-! U '1U'J'l-!fl'UL6l} 

&: ,G> oc2' 11tl ~rnn; 1\iltlr.J, ~ ~ 1~1v1u 
'ii 

611 U 7 \fl G> , loo o o , o o o Vl ~ 'J tJ llfl 17 iJ . l U 
. t 
~9 ~ .__., "'19 9 '12.., 

17iJ'Vl l-JU1:'J~Hlt,\J Lv\J'l-!61Jtlfl'U 'El1, 6If 

Utl'U~ll'.J 1 tl~f'l rirnmnn,~ urrnl~. 

flt'! lnn·,1n,~1u61lt1~ utiu~tu 1 ti~ri 

lu fl 11 it1 ~ nu rnri 11: un ~1~ , 1 n n 111; 

,;{, 9 

1'l'Elfl61l 'l.L tl'ElflJ.J1. 

, 1 n n 11 mrn-rn u~ ~ nu 111-J 11t1-11µ 

~1~ 1 ¢,Y.J11n~t1t1t~Lt'!nu;1t11r1.:i1u~-t 
'IJ '.IJ 

99.1v 9 Q./9 .,., 

~ 1 rJ LW: !,l U: 'J TI Vl U ~ fJ fl LV 'I-! l--l 1 rl 1 t 1 'U 
~~ ~ 

lfl~'U. :--

' lll9'_1 ~ lll9'.., ~ .., 
rlU AG\l Ul~tfl'Vl 'VltrlfJt~lU nn U~"Jfl_ 
~!1/' a, a, I 9/ 

CJf U 1J 'el~f) WU l ~ 'V1 ~t.J t1:IJ1 fl ii WU {I 1 

itti't~iiir.J,\91U~~1-J 1 ue-i~u\, :~nrhn 
~ iJJ 1,;!, '12..,9 ,;{, ,I 1 

vim Ll-Jfl'11l-l m~n r1tn61l''EliJrJ unl611ti~· 
11 

\ 



114 

V :f::: I ' ._ 
D 1u11Hle,Jfltttrn n n, t'IJ'u n 1: ri rwin 

9 , V ,!c\ ~ IV 9 lJ V 

.·1-1 ble.JflL~h'I 1-JV\Hrn1n1urnnw:in 1t1n11~, 
11 ._ o.., l\ 

fl n fl 1:fi mrn, 'C1 f16ll ri ~ Vi'U n uri ra1V1 rn tnri 
jJ • t jJ . 

~ 9 ._ V I ') ._\JJ I \JJ V .,_ 

Ue.JflVll-J'Jr)flfl7~tli.Jfl1tl nrntt:i.J~ bl-J L~)Jj'J 
t . '1i 

9 .,..9 ,=,, 9 9 1 ,1/ 
f171flfl'Jfl61fUlWWrll-Jtifl flltl tli:tJ: ct. !'J, 

l\ ~ V ._ V l V ._ 

'VI nlL l-J'a Lfl1 tJ!'J'lr!Ue.J fl Ufl 'J l l-Jlfl l-.111 l'.J fl 71 
._ ') .:.. 1 ~ V 1V 

1nY1fl1i.J LU 6~ 6:n'J Ll-1~, vnnuritl~ 'Pl 

utuntutri~ri 111-Jmi.J. t1,1; Ltl'U61f1;u 
9 9 9 9 1 ", 

1WUS~flflU , G,\IDoo,ooo Vl'U'JU 'Ufl 
V V r;/, 9 . l\ 1V 9\JJ ) 9 

161llflfl1W67JJ.11rltl'J VlHl 'IJ' u-emri L!'J l'flrlfl 
..... I 9 

~1:lflflfl1'EltJ~f11'J7t1 ( %:'l'El1Ll'El1-Jl1Alit-

..... ~ I 1 
rl'Elfl, Lrlrl176lftlflfl'Ufi). U6IJ'U1fl ct. l-Jfl. 

v ; 

nriu 1V\'Uflrl;V\U~n1 flflj~ ~tl'JU Ltitu 'Jft 1 
._ I 

CTI fi rJrJ1'Pl. 
V 9 r;!,l I~ 

e.J 11 iJ ~ 1 'U l-J fl 'J 1 l-H 'VI 'U 11 '!Al 'J fl 1 'Pl fl l'U 
'J.I 

\JJ lo <:il V 1v o..- 9r;!, 9 

LJ-lr!l!JUrl-eM Vl trlr17Ufi LL'fl'U11Yl'flfl61J'U 
9 9 I 9 99 / ' V 

UHJ, 1wn::w lltlflrl~d 'Ell-.ll-J'Urli.J 'Eli.JUfl'J. 
jJ 'ii 

111".1 "I' 111 91 "' <\ 
fiUtG\JUltlflVI nHrHJ &WllUflllil~ 

., <\ ' 
1 rl cit 'W lJ 7 fl tl 'wt -a ti 

~ I .,_ 

rJ 1: 1 fl'Yl u u YJ ~ tJ 'El n n 1 l-J fl fl Y rn: 61J ti~ 
llfv A 

rnm1e-1tt Lfl CTI vnfl ti 'fl 

I 

. 
v 1 .,_",9 r;!, 

fl'J~ ~ u1u1riV1:t1flr.1nri,1mnriue-Huttn 1 
V :f::: -~ ~ V .,_ 

1.rei t1 1 u u rtHJ ~, 1 n a.J 'El L ri rn mm1e.J ti 
v \JJ 'IJJ v 1v I o 

blri'Jfl:Lfltl L:l-1 Lfl V!U'\AIV!tl Vl7fl'J1l-J fi:'fl1fl 

UlfHle.Jfl 1~fliri~. 
1J 

V 

®. t11 u 1 m1 e,J ti •]u ,ri thu nzn~ LLfl: 

9 V V I 9 
l L61J.7flfl1tl G,\IDoo,ooo V\U'Jtl Vl'U.J 

r;!, ..... 9 
16IJ1-.J'l'lUVI. 

• v 9 I , 
CTI, flll-J!'J1r!Lle.Jfl'Ufl1H L'DU'C1flU'1 

}.!, V 1J 

Vltl, tlflUVl~, .hlLV1tV11'tJU11tl'Ufl'Jfl 
lJ 

9 V ~ ~-- V 

~nn 1t1 n1·Nu1m1e.J tlrlfl finthfl 1-nrn:1 rn-l 
1 I 

' 1 A ~ 
't)iJflltl U Vl1tll'.J1\illH,lfl61J'U1flV1Uflfl1~'Vl 

'ii 

1-111t1 fl~11nY1 L~trnTun11. 6<;! 67J~Ll-l.J 

. o..-~\JJ v o..- r;/, . ~1V "'l 

J1lt1Vl~~V1 Lfl1rn:nriau, vnnu vi utJuri-

0..- r;!, 9 1 
rnn1u~ 'Vi'tJn61fu U61l'U1fl ~,ooo -

~o,ooo VlU'Jtl Ufl:l~ LL'El'UnltJltl~~ 

w1tll-.J nun111n Y1ri 1~ f\~u nnl-.l 111-J Lcl 
V 

rl'Jtl. 



11~fl 1tl. ( nn J. A. M. A. 1960, 174: 1- 4.) 

2.-,~ X 2i ..... 
riu L61J'VM rn rJr:u1vrw Ll-ltl l'.JiHmflu 

_I .,,. .,,. d 
IJ!~ttll~ 'VlffUlfl!t'U W.U. 

~ 

tJ tJ 

lm. · ct ..:J6.D11fl1J fVJ1l)61f !1 

"I"! <>--- 1 .1!i I . ~ 

fl ':lrltl. tn~'Vl1Ufltl':llfldll-l61Jt161J'El~'el'.lrn: 

u1-lt1tJ 1~ u~u~i.i ri~u ~'Vl 11n 1trn n~, 1111 l'.l 
X1L' .,_ A ' 1 .,___ 

'"15 VI mu 'bl~r111i-l Llrlfl rll-l 'U tl11'.J61Jtl 61J'eM 
~ .1!i .,___ I 1 T 

!U'eJV\1'El'El':l\J'J!ffN 1 "1J'el-l11~flltl. fl11. 
~ I X ...,1 ,. X 1 .,___ 

1~ fl l'.J u urJ ri~ ri 1-l '7 'IH"ll 1 n 1611 u tHJ nu 
I I ~ 11 

uwtnri-a1 1'11~ rs-alti.iu, ~111r1i.111~: 

1l1Vl71. 

rl'Jli-l ~u1,1~tnfltl ~1l'Vlrl6Il'el-l fl'Jll-1 
T 

~ ~ ' 1 L' .__ ~ ,u1L' 
·61Jj1'U'Ui.J'ell'.J Vl~liJ lL~ \i111'.J nu. i.J e.J VI 

1l ' lJ 
.i, ~ ~ ~ "I 

flYll-l LVIU':ll tl1'i-l rt1HVIUl'J1H fl111,1ru 
cJ 

~ 1 V IV .,__. 

l-lr.J'Vlr.Jl'Vl'ell'.J \i111'.J. Llrlfl 11'el1Ui-ltNrtltJP'l'J 

~t1u 1rJ~ri t\~ri;u n n-auri~"1J1, 1 t'elri~ 

6lJ 1 LL~; , : ~ "1J 1 ~ 'el fl ti 'el fl l-l 1 l ~ 1 Vl J. 'el t-l 

l'.J~~ ~vwrt 1 r m~1111~ fl 111 ,; ru 111 u 1 ri 1u 
lJ cJ 

VJ' ~ 1 ---
Lfl'Elll'.Jl-Jlfl 1· fl7jt)flY1 u1:u:mN 1 

14 ~ . 2( 
~~ Ll'.J fl~ fl111rJt11'.JU UrJfi~ "1J'El~ ~11v'JU 

. - • ~ -✓ 
( ground substance) 61J'el-3 fl 'elU LU f'lflW"J 
"I "I "l •1112.;~ .,. 
'Vl ~'111 LUfl'lHl7\'.Jl-J:fl. Lr! 1-1 fl':l11-11VIU 

I .__ 1 1 l ~ ~ 
nri fl ri 1-3 fl ut l'.l 11 fl 1d· 1u fl l'.J u mfrH 'Vl 1-l1fl 1-1 
oil V .1!i '1l . ~ ~2' 
WU fl Ul Vlrl'Vl 1tl fl 11 ll'.J fl l'.J U UrJfi -l 'Vl 1-ll fl 1-1 U 

l ' 
oil . ~ 

HJ Ue.J fl 1-11' 1 fl fl 1 nu rl l'.J U LlUfl-l 'Vl 1 Hfifl ltJ 
T 



11~fl 1tl. ( nn J. A. M. A. 1960, 174: 1- 4.) 

2.-,~ X 2i ..... 
riu L61J'VM rn rJr:u1vrw Ll-ltl l'.JiHmflu 

_I .,,. .,,. d 
IJ!~ttll~ 'VlffUlfl!t'U W.U. 

~ 

tJ tJ 

lm. · ct ..:J6.D11fl1J fVJ1l)61f !1 

"I"! <>--- 1 .1!i I . ~ 

fl ':lrltl. tn~'Vl1Ufltl':llfldll-l61Jt161J'El~'el'.lrn: 

u1-lt1tJ 1~ u~u~i.i ri~u ~'Vl 11n 1trn n~, 1111 l'.l 
X1L' .,_ A ' 1 .,___ 

'"15 VI mu 'bl~r111i-l Llrlfl rll-l 'U tl11'.J61Jtl 61J'eM 
~ .1!i .,___ I 1 T 

!U'eJV\1'El'El':l\J'J!ffN 1 "1J'el-l11~flltl. fl11. 
~ I X ...,1 ,. X 1 .,___ 

1~ fl l'.J u urJ ri~ ri 1-l '7 'IH"ll 1 n 1611 u tHJ nu 
I I ~ 11 

uwtnri-a1 1'11~ rs-alti.iu, ~111r1i.111~: 

1l1Vl71. 

rl'Jli-l ~u1,1~tnfltl ~1l'Vlrl6Il'el-l fl'Jll-1 
T 

~ ~ ' 1 L' .__ ~ ,u1L' 
·61Jj1'U'Ui.J'ell'.J Vl~liJ lL~ \i111'.J nu. i.J e.J VI 

1l ' lJ 
.i, ~ ~ ~ "I 

flYll-l LVIU':ll tl1'i-l rt1HVIUl'J1H fl111,1ru 
cJ 

~ 1 V IV .,__. 

l-lr.J'Vlr.Jl'Vl'ell'.J \i111'.J. Llrlfl 11'el1Ui-ltNrtltJP'l'J 

~t1u 1rJ~ri t\~ri;u n n-auri~"1J1, 1 t'elri~ 

6lJ 1 LL~; , : ~ "1J 1 ~ 'el fl ti 'el fl l-l 1 l ~ 1 Vl J. 'el t-l 

l'.J~~ ~vwrt 1 r m~1111~ fl 111 ,; ru 111 u 1 ri 1u 
lJ cJ 

VJ' ~ 1 ---
Lfl'Elll'.Jl-Jlfl 1· fl7jt)flY1 u1:u:mN 1 

14 ~ . 2( 
~~ Ll'.J fl~ fl111rJt11'.JU UrJfi~ "1J'El~ ~11v'JU 

. - • ~ -✓ 
( ground substance) 61J'el-3 fl 'elU LU f'lflW"J 
"I "I "l •1112.;~ .,. 
'Vl ~'111 LUfl'lHl7\'.Jl-J:fl. Lr! 1-1 fl':l11-11VIU 

I .__ 1 1 l ~ ~ 
nri fl ri 1-3 fl ut l'.l 11 fl 1d· 1u fl l'.J u mfrH 'Vl 1-l1fl 1-1 
oil V .1!i '1l . ~ ~2' 
WU fl Ul Vlrl'Vl 1tl fl 11 ll'.J fl l'.J U UrJfi -l 'Vl 1-ll fl 1-1 U 

l ' 
oil . ~ 

HJ Ue.J fl 1-11' 1 fl fl 1 nu rl l'.J U LlUfl-l 'Vl 1 Hfifl ltJ 
T 



116 

I ~ .__. 

f4 'J'UlfHJ 'Jfl 1H''l11 l-JGJJ11 
I ~ V~ ,j, ✓ 

f11161f tl :J.Hl 61f l--l V\ 1tlV\'U 1 i'l61J tM 16]' ti t'l. 
~ ""19 E, 

f'I 'J 1 l--l Lrfo tHH l t/ ti '1 Vl 1 '1 fl t'l ti. fl Lt/. tl '1 
~~ . ~ 

11n fl'J 11-J61!1, uu w tJ 1u ri-:iti'J: 1 n-ern'Vl n 1:uu 
T 

..... 'IIJ ~ 
fl-'.!1ltl LUtl. 

( ) ..... ..... ..... 1i 
~ . 'El'Jtl1:f{I--Je,Jf{. n1ncitH..11.mtlti" 
.__. .,_ .__. "-'I ~ 1i I/JV 

'1J'EJ-:i'EJ'Jt1'.l:~l-Je..J~tl'H LUULi'El-:iH ifl i'l'tAJU Lfl. 
~ ~ ~ ' 

f{1t1ri1u1':J61JULU'el-:t nn rn 11-1 uri Viti 'U61J'EJ-:t 
'I 

U f)';J rl l~fltM. ;'Elfl 1: Hl'W!J lfl U'B tHl 'J7. 
V 9 ,/, I/JV I ,.,, ...- 1i .__, .__. 

fl'EJV\tl.fl'tAJU Lf!i61l'!.UflU';Jf7U. lf7tl'JflLJ'El1tn: 
.__. '°I d, I '°I '9 I o 

11'.Hf{ tl'1n'VHJ'J7l-Jtl7fl liv'l 11-:itJ'eltl I Ut'l:Vl 1 
'.11 

o 1v ..., 4 .,___ 
fl'J11-Jt'll!J1f7 V\1--J1f7. f'l';J71--J1~fl11'.J1~ 

"-' ,!, 'lJ 

t11,tiriU'Elt1t'l'1YlrnviJ.Jri 1tl1t1u. ri':J1mrn 
' 

1,1intirt'1 u1ri~~1--l\'.J1'1 'EJ~,-:i~ri utJut1s1 
~ ,,; "'I ✓ ,j, 

l'!.l.'El·H7fltll-Jtl-:i61J7fl 6'Elf761ftll1U 1vo1: 
~ ,j, 01.J- ..... ~· 

Vlt'l'El1lrntlflL161J-:i. rl111--l17 UUH!J'W.l~tl:W 
' 0 '°I ..... ,,__,.,, '1 

LYl u t1 rl'J 7l-H 11 u ti fl rl l-lfl tl ·H1tl ti. 
' '1J 

(\ID) rl 'J 71-J l cl~ tl 'IHl yj ~ -:i 61l 'el '1 ~ 'J VI ti.~. 
"'I .,_,;,.,,,, ~ ~ 

e..J'JV\t/.,'.ffl L!Jtl.~'1 Uif761f-:i Utlfl-:! rl'J1l-J 61117. 

t!1 nrun1u 'U'El fl'll'El-'.!~ 7' 6111.l.1: ~ 1-'.! Lt.hH.Jfl. 
"'I A, ~ 'l _ V .,_J!, 9 

l-Hflt'iU1111~tJU UJ'l-'m7LW:V\t'l-:tl-l'el. en 
T ' 
...., 9 9 · 9 ,\1 dllJ t.,, 

V\'U-:!V\1-l.1Lf11-l.61l'U1l'niil-Jfl7'el1'1f71l'Vl flfl Lfl. 
A/ 9y 1 "-'l & 1i IIJ V 1 .J-

l'eJ tJl1!~ L 'Ell--11 mul-J:L1Hl'WU LflY.J'eltJ. 't"JU 
I ,/!, I ! ~ 9 

1'J,'.fL'W11:lV\,'.f 'Elf71'Ul-17f7 f111 V11: LfHH'W17: 
4' d ~· 

't"l'Ue..l. 1t'l1'.H1flflUti:1t/11:61JU. 
T . ' 

((;D) fl 7 Hcl ri U 'U U rfo-:i 1'17-H'I~ l Hl ti: 
J!, ~ ~o ..... ~ 

V\l'l tlfllt'l'ElrJ. n 1 ntl t'Hl u utl fl-:! 'Vl Z11ri rur. .. 
J!, J!, ,j, "-'I V 

fl 191 fl 'El V\ t'ltl rilt'l 'e111 U 61J -SL 'W 11: Lt!'IH)tl.1l'EJ 61l'EJ-t 
T 

y O 12.,,9 
tl 1 fl 11 'Yl 7 '1 Z1 l-J 'El-'.! , L rJ ti tl 1 Hn V\ l-J ti 1 fl 11 

\ 



unrun:: . 117 
. 

"'I 

Uri:~ ~rin rWUl-J1f1l-Jltl. 
4 4 ~ Ei c<1! .... 

1W tl-l l'Hl'U fi1Y: iilHll-Jl n H1W'Utl1~V•J1rl, 
.__. I o 12.,,~ 1 

tHJ'Url1tJ'tlfl. 'El1Hl1 fll-J'tl7f111Vl1'/J l 

0 IIJ V 9 A "l '"°' 
tnt11n. 'Ellfl11 L'E!Ul-H:l-JVlH! Ll-Jl-JltHJVl: 

~m;riri u~ri-lci-11~'Elflf31~1ucl'tlri. n11 
dc<il ~ UJL,' r .... 1 

ml-Jrnuu ri1n11nvm Ll9ltJ'EltJ 611'M L 1f31Vl1 , 
V .!\ L cf, t.,, Hi 

~1-Jlfl'Elfl f°l-1. 'El1n 11nuviu 1t1rnl-JtJt1'tln 

UHL1trn~~-lfl,1lVlflL~tJu Tri 1 ·rn,i~ 1~ 
~ I r 

H"lt.l-lV-n1. Hrltnn:uiH1Hl'Elfl Lfltl'El1fl11 

t11vi111~ tJtHJ 1tri tl'Eln u1-1 rr1u Vlfl~nu 
,I!, 2.,, 4 4 .,_ 12.,,~ 4' c<il V 

t11vi11vi1t11'1fl'El\1l'Elfl n mu1 wuriu. 
'.U 

(~) 1:tJUo/l1-l1~'UVl'1t.J 1,. f°111l-J61111 

iJ'tl-11:tJUo/l1'1Ln'UVl7tJ1, u,HM 'El'Elf1 l\91r.J~ 
• -9 ~ I ~ 

n1n,ri161JtltJ'EltJ l n111~fl uuucltNi'l,1 

Iii 9 "'' 12.,, "l .... ~ 1:r.m LVltH'HJtHU'Uwtl VlLflflW-rnri. Vltl'tlfl 
.,_ ~ .,_ 1/jt.., I I 1, ", "-' 

ti:J.J -an1l1u L1'tl'H vm LrltJMJ n-:i1n ririnu. 
1, 5:::;'1,"°' ~ "l '"°' -9 ~ dc<il 

fl71~tJtJiilHMl'l l-JVlHJ Lj.Jl-J071rlrll61J'tlflll'JU 
ll T . , 

o .... r r ,1 ~ 
~111ilrl~lf°liJJ61J'tl-l L 1f°lfl-ltll-J l.l'.l'1W'El-l. 11-J'EI 

1 ~ T 
,!\ I r;!,o1V 

i°l11l-Jtlfliiltl 'U61Jtl'1~'tlrlflflfl-S, flo/) 1 'Plfl 71 
1, 1 V Ill V 

U tl fll ~ fl tJ 'Ull n ~ fl fl 'U. 'El t.l ti -S L cl fl 1 ti. 'tl 1 fl 11 

tifl~l n s:itl 1n111'Plfl 111-J2 ri thfl ri 61Jt1.n: m..1 
-9 ~ ~ 

v11-s1riuvi1u 1,1ww11u. 
1, 

(~) 1:t1t1'1'l1-S L~'U.tl7'P111. LntJ1fltl 
'l.,, 

'Ul1~tlfl71f1'U tl1Vl71LJ 1: j.Jf] 1:-;i~ j';Jj.JV)~ 

1/j I 11' a.- 12./ V "'i 
fl71 LlJ l'fl7 l ~ 1fl Y7 'Pl Vl'U1o/l61J'Elsl 1:mJ 

-9 c<il -9 I O 1~ . 
l'l7~119l'U'El7Vl1Hl'J'Ucl1flrltltll~l-Jtl, ,:rn M 

1J 
-9 -9 -9 9 

f1111-.l w fl cl 1 n ri 611 'tl ~ 1: VtJ'l'I 1-31191u'El1vi111 n fl 
1/ I "', "-'"-' V~ V 

611Ufl 'tll.11tl'El'U tHl f111. tl 1fl11Vl'EIHJ'1Vl'el~ 

* ~ 9 "'I 
lW'EILf.J'U 'El1fl71111-HJ'tl~ f3l17l-J wricl1flrl61J'el-l 

.,_ Si ~ y I 4 
'el1rJ'.J:Lj.JtJtJ ltll-J 1n 61J'U. 'U 7 tl'tltl 'El1Vl11l-J 

V 1 I~ .I, 2.,, ~ 
n1191UtltJfM l'l-!'ell, Ll-J l-Jn1mfltin 1ri. nrtM 

~.,_ Vi¾' o 

,,flfl1,lJ rl'11'1161J'EM nt111-Ht.1'El flflfls:i,:rn 

12.,,d:i V ~ o 

vi J-J tl 1 fl 11'Vl11-s t:-J n mu~ 1: n. u 11 fl nn 
"l' '.111, .__.~2.,,;\ ~ IIJL, 

1"1111-J Lj.J~:rnnmt11 ni.J L~ L~'elU VlVWLfl 

~tiu ut1t11, 1n iu11uri11t1,\fl~11~flflflrt 
~ ~ ~2.,, ~ 'JJ ~ 

l U 61! l fl 1fl 'tl 191 l--111 ti tJ -3. L t1 l fl 'el U fl 1: ttsl 

fll-J 1-Jfl ~11~ lfl\VJ tl7fl 7161J'el-n:tJ!'.J fll~lrlU 
cf, V "-' \/jV 

·tJ,Vl7Hflfl 1 'U'Elt.l I fl1tlv'l~Hl1V\1Hrl 
~ <il9 ._,9 Si 

l~l-Jtl. 11(:.JfJLf.JtltJ Lf.JUrll"l l--lfllflfllj.JtJ'elltl 
a.- V I 

rM'IHltl'tltl 
1, 1J 

' T '._, "'I le¾ .... cdj 

11rit111 fl m j.JtJ'tJ 1t11-J 1 fl wn wu 
.I, T 

v'lfl 1: 1 'v'J 1:111Vl 11. l-J:1 'J -l 6Il11-lf11: L 'v'Jl: 
a.....,~ V V '9 Q...,, t 

111Vl11l-Jfl11 j.J rl U rJ 1 tl 111 n 1 'Jtl fl fl 191 Ll fl: bl U U 
~ 0 12.,,4 Si Iii ._, 9 
Vltl'tl?l'E!O l'Uo/17 Vll-J flff!.l. Lt1tl1l ltl'U, t11, 

0 12.., 9 "'' .!\ "l 2.,, .... ' .,_ 

V11 'P!fl 11 ,tiu1mmniri Lri. nutltJU'ElflLrtr.J 



118 

y.-!\I 9 r.; 

1rtu. LUMJU 6lJ'fl-l'Yl1HfllHl1Vl11'V'HJLfl 
I A, ~ lo O IJ) '--''l I 

!Jtltlll-l'rl't11tll--11fl6lll-L l--l:LH6lltMfl1 L~ mru 
1 u 

~111t11n11~1~ 1 1n inn 1. 
9 4 

( '.>) 1:uuri1-lLflt1r.Jrtrt11:. 'EJ1n11 
I 

'l'l 1-l 1 fl6ll tl-l r1 u '1f 11 t11' 1n ri nn 1 j r1 L\"lfl7-
9 8i Q..,t.,, l¾ 9~ 

11ml--l'fltl 1U U -.t'U 'fltl, Vl1 tlL fl\f) 6lJ 'U nn Vlflflfl 
' 1 

A ~IJ) lo t.,, ,;&I V 'l'--' ...... 
rn-em 'Vl LYH16lJ-lblfl1Lr.JUm'1rt:'l'l'flU LVHlH\f!U 

}¾ A '-'~ E,, r 

Lfl'flflrt -l, Vl1'flVIU7'Yl6lJ'fl-.1LrJLrtt11-llU. 1l't11-l ' 
1l "'iy 1( ...... 0 1,:,., 9 9 

. ti fl VI l--1 7 ffl'l L fl 6lJ U 1-l fl 'Vl 1 VI 1f7 \fl 1°1111--1 t:-l \fl 
lJ 

9 9 .j.- l¾ 
U 1 fl fl 6lJ tl-.1 1: fJ f.J'Vl 1-.1 L \fl 'U U rt rt 11 : , r1 ti ti 1' 
011!/I I l¾.j.- \Jj V 

'I'll Vl1:17U~tltl VIJ'elf.Jrtrt,'J: LVltHi'U 't1tlfll-l7 
I .j.- ~ .-!\ 

L ti~. fl 111:11i.J fJ ~ rt1 'J: 1\fl 'Vl'U'fl'U61J'fl ~ rl Ul--1 

\ V9\l)!U o I I ~ 

ti 1 l--1 L fl '1'11 fl 11 fl ':I fJ fl 1-l 'fl U'tHJ 1~ L'VHJ -l 'IAJ'fl 
1 \) . 

/ I ~ <>..- a...-/ I 1 t.,,9 

ui:n, 'l"ltn11-Jr1':l11-Jrt1--J't"l'lrn t1i.l1-.1 nfl-nri 
Q..-. 9 l¾ lo I 

nr.Jfl11J.flfl J17':l: Vl~'flfl Lfl tlfl ll6lJ-.1fHIU11fl1 

..... 
ti 'IH~ l--1 r1 d1. 

,2i L-1 a...- 9 I 
1:H1Ll-J'J1 ltJ61ff, Ll-Jfl:Utlflrtl-J 1:Mrti~ 

k,, k,, ~ I I ..... I lo 

l1tli.Jll-Jtltl1Ul-.l 7fl6lJU LlrHl'el:!--l 'Di.J 1't1iJ\fl fl 
..... 0 ~} 4 ~ ~ ~ 

u ~1111~ 1u 1ri ~u t1~ 'Yl rt ri. rn-;i: ri 'flvrn m1 w 
j ' . 

t~V'9 I I ~ <:/J~ 
t1timH1'fl-.tUfl'fli.J 1rt1--1'fl11'fl11 LUrli.JU mum-a 

\j \j 

-lt1n -n-uri 11i.J 1 n. 
~ .__ 9 9 l¾ 

( ~) 1 fl tl 1fl Ur1':l 7l--Je-l \flU 1flf9l6ll'~-.1 Lfl'flfl. 
9 ~ ~ 9 .j.- .__ 11)"-'IJ) I I .___ • t 

fl':li°Hl-Jtl 61JU\flf.JH1'.JUVHJ Lfl Ll-lf.J'flt!Ufl U1l 
9 ~ ~ ~ ..... ~ 9 1 1 9 /9 ~ 
fl 'J r1 11-HJ . L Hl H 611 '!H1 fl tl 1--1 L ~ 61l iJ 19'1 rl mn~ fJ 
IJ)V I I ~ .___ ~ V 'J 1( ~ 
L\f!U'tli.Jfl1161f-.11-lfll:l-lfl'fl'U Lrl6lJU'l'lrHl. 

) 
~ V ~ 

(~ n111cl~rJu 6/l'fl-.t flfl11--I nm uti: 
V ~ V o..-

rn-:ri fl. 1: j'Jf.Jfltl 11-.llU 'fl llt1:n1: flfl rl'M1 U 
. lJ <:ii ~ 0 6l~.£i 
fl11:1-11wta 'Jtl 1tnu, N'Vl1 LVI ~flVl1tl 

~ ,I!, ~ 2i' 2./ 

lUl-l1fld'Jl-J'l'1-llfl'flfl1'1 lU HHM tlfl 'Utltltl-.1 lV 
V I ~ ~ o 

fl') iJ. 'El 7fl 1 Hltl uu 1-.1 L fl fl6ll U1't"J11: nu ';l'U, 

2./ ~'IIJ) I )!:i L ..... 
n fl 11-1 l'U'~ e-i 'El LU. rt 1u tn n 11l--l 'El rtu 1-.l fl 
' ' .I,\ ~ 9 ""\~ I 

· mtl-.111n ~ r1111-.J t:-iri rl1nr:ivi rt1-l'El-3 rt1u 

rn6liti n~-.11n;u, 1'11 l~ ~tJ1 n116lltJ-3 l 1181 
~I / 9 ..... .__ I 2./ 9 

u11r11:trtu -nm,u. n11r1'fltl '7 n1-;i1.rm 
V ' 
a.,, "1{ ..... ~ ~ "' 

U 'Ulti'Ufl 17 Yru :6llt)-3 VI ti tlflLtl 'El rl 'Yl ~1-ltl-.1 Lt '1J-l. 



119 

" ...... ✓ 9 9 I ~o 

w1111rnrnufl t:-in rJ1n 11. r111: 1'1l'u uVJ, 

1~n1:nnvinl 1u . 
. 'II 

(1;t1rn1ti~1llfl William S. Middleton. 

Geriatrics 1963 18 (8): 168- 173,) 

., ·~ " 
'lf fl' fl \P1 rJ 611 U W fHl W . U . 

'U 

JI o.J 

rn. f1Wt Vll-l't1WTIW 

1 ._ V ~ ~ 

'U1'1l'fl7t"l'V'l1:1n1rtt1 ( flj~flH1fl1) •ti'Ju111rt mi~ w1u 111m1! tihrn lf8ltimiu. 
9 ✓ .. r ~ ,..!\ 1. 1~ .. 1 
~LVl~fl11~1-HrJU1fl1fl 1 'EJ~11'EMl'lU-l'lf-l1!JU 
~ I ._ ~ I l:: 
11-ei-:i l-l6ll rJ1 ~ unnu tHJ 1 j.J"J 11 n 1 ~ fl1-1 

J y ,6 JJ. 
'9 V '"i ~ 

viu-11,1n: 1, 11rttH rt n, rh:tAJ 1 tl 'l'l 1-l 'if m.J 1 u1 

~~...... JI, ...... .!i I ,, ,v 

rn ti n u l-J u fl um 1-1 ti u n u u vr;n . w m 1 fl 1 
ll 

~f:ltlUl'V. 

Utl 'J 1 v:rn n'V,LU1:1'J 7tl'U l-J~ fl 11'V'l1:W'l'l'Il1'J11'l 
Ji ,!, , , ✓ ...... AT 

'VI~ 1:t11. v'J1:tl,H'l 'l'l j ,,H}j :'Vl UL Vl'U tl ti YU fl 
~ ? ~ L v v A1 

1 i.u 1tJw 1: 'l'l u-:r'l'l 1-:iw1t1l-l n 'HJ 6ll mu 1 nm 11-1 



119 

" ...... ✓ 9 9 I ~o 

w1111rnrnufl t:-in rJ1n 11. r111: 1'1l'u uVJ, 

1~n1:nnvinl 1u . 
. 'II 

(1;t1rn1ti~1llfl William S. Middleton. 

Geriatrics 1963 18 (8): 168- 173,) 

., ·~ " 
'lf fl' fl \P1 rJ 611 U W fHl W . U . 

'U 

JI o.J 

rn. f1Wt Vll-l't1WTIW 

1 ._ V ~ ~ 

'U1'1l'fl7t"l'V'l1:1n1rtt1 ( flj~flH1fl1) •ti'Ju111rt mi~ w1u 111m1! tihrn lf8ltimiu. 
9 ✓ .. r ~ ,..!\ 1. 1~ .. 1 
~LVl~fl11~1-HrJU1fl1fl 1 'EJ~11'EMl'lU-l'lf-l1!JU 
~ I ._ ~ I l:: 
11-ei-:i l-l6ll rJ1 ~ unnu tHJ 1 j.J"J 11 n 1 ~ fl1-1 

J y ,6 JJ. 
'9 V '"i ~ 

viu-11,1n: 1, 11rttH rt n, rh:tAJ 1 tl 'l'l 1-l 'if m.J 1 u1 

~~...... JI, ...... .!i I ,, ,v 

rn ti n u l-J u fl um 1-1 ti u n u u vr;n . w m 1 fl 1 
ll 

~f:ltlUl'V. 

Utl 'J 1 v:rn n'V,LU1:1'J 7tl'U l-J~ fl 11'V'l1:W'l'l'Il1'J11'l 
Ji ,!, , , ✓ ...... AT 

'VI~ 1:t11. v'J1:tl,H'l 'l'l j ,,H}j :'Vl UL Vl'U tl ti YU fl 
~ ? ~ L v v A1 

1 i.u 1tJw 1: 'l'l u-:r'l'l 1-:iw1t1l-l n 'HJ 6ll mu 1 nm 11-1 



""l":'I 
'i:fl1fll1H.f 

1111--1. 

"1J'l'l11IJ.lfltn, vn:'ti'l'Vl'fllr1;1." 
1 

fl 111'.Jfl i;i. · 
. ll, . ' 

" IIJ I "'l ' ' ..... ...., ~Htfl'TI'. _jl'.Jct>JtJ'elfl. 
1J 

.I!. ._ 6' v viii 1!./ 
· ·. rn ~,uv11.Jt1unu nrit1'3 ~m61J1 tU. ri~u 

.._;. . ~ "' ~ o , Ill ~~ 

VH"l tw-an tl f1 • · Vl 'tl LV! U l-H l'W.l tHVI 7 L 1 fl 1 !J 

flt"!Ui;11u fl 17 IJ'l'l fl. " 61JtHfl6JJ: fl nrt U~ 
t ~ o...- 'II . v U :, l 

fl'3Vll--lfll-l ~ rn, 'ti'l1:vrv11Hn61J1. · 
' , ' 

,, o..--v"'i ._, .__ ,!:i ~ a...- I " 

L'eltl, \911~ flfl':l, 1l';JL1-Jtlflrl1li;i7'J:. 
ll 

,,1111 V vv,, 
i1-Jfl17l'.Jlfltn j Vi1:'ti'lfl'il l l1'l.11. , 

,, llfAI ;;; " 
ti'3Lurl-JJ. 

" 'iJ ; ,!!\ o.., ,, V II) ~ 
111 f!Ul'l-"11-.ltlUflU 1-.lfH61l7 ~Utlfl 

V .__.~ ' ' ._\_, a...- ~ 
Utl'.lfl i;i !J61iUl.J 1 fl 11U'l'l fl. fl'J ~ \ro '1111-itl 

'.II ll 

" \m. 



" ( 'ttH ,l!t\ Q,M IA 1 ~11 GM,, ? . 
Q ~ MUi U UH~ ij ) 

1\,-,,, ' ,,, 

• MJ. tit t1. t' Q. t 1Q. ttT 
n 'ir ½ f> 

ittri UU it l.l ti rnt \J mW t'Q.t iL Ummm 'rm it In .... I;;' \"'I' t,--. ,. 
' I? 

r-n fl L t.J r-t t.J MU, nm uu 11 ·n g, n mntL ~ 
I In 'tr I? 1"' I 

UUkt ~uurrr-t'i tlLl!'.,L~ NA WtUWna:, 11.rn .,..,, I" I In ' ~ I:,, IP 

'Lr-t L g,unuLuiw, untuej,t t1.t-Q.t1 
I ..-., I /o In, 'o I _ ,-. ½ ~ 

'lA Ou:J 
\:p 

r. Lunn Ll rrn l ut t' ~ r1 t N (H21 u , : t M ,.. ,. -. .... 1-.. "ii' ,.. 
I OL 

'LQ,L!,l!!,Ll.M.:tM. 'LllJWtfil 
'' ,-. ,.. b I" 

L L !T. 
L rutu:tM.:um Ll !J 'um flQ.r-t Q.li u:t un tJ 

I /'o I J ro 
L L 

Luu mu ru t.JlJ.L rut u u.1.r-taM. 'r-ttir-tu:tu ...-. ,.. b, I 
.L --

-up L IJ U t up Ulr1 :t M. U !I-N~.Q. :u L !':l Ut:JJ:,L!j1 
,.. L \;,-It h ,,. -

Q.fb" : L~Lrutu :tM.IJUtiY!prRtUit t'~l1 
. '. . .. r> ' 

'u t'tl t-tl~!'., UL f1 u:t puu L ['(j,LQ.JJ:,Lt :t M. t' tu i . . .,...,. ~ -0 t . . . . ' . 
"' . . ' , 

·u ult' urnn111 :u, nu tiQ.fHim4'l 
,.. I IF " I " -. ~ ,, 

flLM.t·rnu ~tLU :tMr-t NQ.!JT U1:tl/~ 
(':p...,, -:-" . OL \:p ~ \;r ,. 

·Lr&Ull!.lAM.:tM. 't'U1HH1.lir-t11 
'' ,-.,-, \:p-., I ,, 

·r, :Q.12ttrir-t1i 
"Ill 1,,...,,," L 

'LfbU H!,lA.M:tM 'LLl 
'' ,.. ,. 0 

IT, 

r1UMJlH2 llliit.U 't'LlJrJU~t'.,ttk,2t•nu 
...,, \:p o/ ---,, I -., \:p_.,_.,, " 

't'L1Jt1 :Q.~ 
" ,. In 1;," 

·c fb 
'' ,. L !T. 

U i!I-lA.M:t M 'Im f"H11U~ 'r»t l';1 !'.,U 
F&, o/ -,, .... -,:, ,, 

IT, 

't'.,UlHH11l',1Ai-'tU Ul'KU 
'' _.,, I;, \:p ....,. ,..,, 1;,,n...,, " 

• L • 
·LfbUtJ!.UM.:tM. 'tU12 ,, ,. ,. _.,, l;c, ,, 

rt • 
tUUliitf1LH2 'Q.Q,1 

" ...... 7\:p...,, " , L L 
'LfbUt!J,lAM:tM 'UJM.[H2M.t1.[j. 

" ,.. ,.. ...,, 
!T. rt L rt 

UtflQ.UUUULlifht1.12t'Lt1. ·~urJLtULlin_fb 
,-s I ...,, " ' I:,,, 

It L -h 

ll_~W~L_!-,~1. ·upi~fhWf1~~U11 re ~!JUT 

nu11ra.r11s1.mt.J u, ·rncrag,u,a !tttLurg,1a:,u:tMru nt1eJuuruL11m ,, _.,, .. ,, '' Ill I I I .... """ .. ' 
"" L L L . ,.. r -.·· -

u, ·e,rau.1 Uls\f1l.lh1 'trau1uLs111u,rntrnuL ·nutflWt'Q.ttLu. 
,.. 1,-1;-f;,,1,-,.~ ...-. ...,, \:p 0 

·u21111.1, ·L11;mut1.Q.libilli1tiurn "L, ltU ttltQUUt111L111.1~p, NJkt.t!ttll,:tMt1UtUt1 
I In -,, '11' ...-. 1,,...-. _,, I I Ill ,-. .-,, 0 \;,l" /'i 

I . . .. II • ' ' . ' . , 
tlQ,f11s1,1t1.lsl . Lt',t1.i1.Q.ttfa'LMQ.lifttUMY.tL;n' · Lt,31Llit1.tlsl ·u.tttALmLlilHittt L11rJ~ktltQ.tl.'--

'n' " I a \;;' 'ff ,._ _... ~, ·-* ~ o/...,, 1o I;;' .-,, 

Ha ,:gutu~r. 



"'l'°"I 

122 fll'lff'l'll'tl 

c:loob. 

""OG>Grl. 

C:S0~"1. 

do ltOcl'.. 

Q..) J,B, ..!l 1l-/ 
~. lt'f Wtlrf 'WVI l 'Wtllfi'Elfi 1 (mo) 

septuplet uJ\llL~\il 

sequel, sequela e-lMlllJ, Llfl¥111J 

sequester lfllJfllt~flW 
"' : . 

sequestr a I lflll1fl1Jlfl'.tlfllt\lllflH 
" ' . ... 

sequestr at10n fllll fl\illflllfllt\ilfl~, 
-t t -'I • • 

m11HJflL\IW1 (r1u'1;), mrnmtHJ\illi-rn 
... 

l'ltl'U 

sequestrectorny fl11 tmttftl!lfllt~fl~ 
I 

seq uestrotomy mm, Lrl'.tlfln\il fl~ 
• • 

sequestrum Lrl''.tlfllt\ilflW ,. . 
I 

sera l'l!llJ 

ser ifl ux • R '3'U?l'eJtll lHlll1 in 
l • • ,\ ,\ o '1 "q I ., 

. seroco 1t1s LU'eJlcltUHn ?I' rnty?lfll a'U 
!ii 'I ' seroculture fl1ll'Y'l1tl'lf'eJ 11.HllfllJ 

serocy s I ic 'Ultfl?Jul1t1Mu"11~, Ult-
v fl I 1 

fl'eJ1J\il 1 tlfl-3U Wilm • • 
serodia gnosis fl1l1U'\1J'.1.,tJ 1 rnm-31,r,!JJ 

.. ,\ ,\ ·1.,., 1 
sero~ententis Lll'eJltitlml1 a'tlfll?l'U 

serofibrinous ~l'l!llJU'U1'rl1J1U 

f • s\ I • ,\ V '} 
sero 1 bro us lJI 'l!llJLlcltLll'eJliT'U 1tJ . 
serofloccul a tion fll'i'ilUfl~l-lhW!fllJ 

fl ' • 
serofluid a'lrn1i?I' 

serogastria 
-II 

◄ I 
m::1w1:nH'l!ll.l . 

lcl'eJ\il) 

• ... I 
serogenes1s fll l Lfl\ill 'l!l lJ 

h .. ,\,,.:., 
sero epat1t1s LU'eJ1!lJ,i1Jt1flliTU 

sero-irnmunity 
"""" .,11 ... 

ri lJ fl" flu t-i rn rn . . 
., t f/ 

serolactescent flmm"llnmc1:: Ul'UlJ 

l . . l . l. "' .. "" sero og1c, sero og1ca lfltl1f11J1'1'ltl1 

' <\ ., "' , 
l'll1lJ, Lfltnf11Jflllflfl1!lWll~lJ 

serologist 1l'fllVI07L'11-ilJ 
' ... t 

serology 11"ltlll'li1 lJ 
' 

c:lo~e. 

,;;0"10. 

AOOTlG, 

c:lomct. 

c:lol,Ylal. 

c:loci.G>. 

i.dod.<f. 

i.dorJ.rA. 

. ., ,<\ 

serornembr a nous ilnMiu ~1t!LU8 
~ .I 'JI .,\ ,\ ~ 

l'fl'eJlJ, lJltfltllJ \il1tlitl8 ltHJIJ llcltLUtl 
c\ 

lHUU1 

seromucoid 
-'I 

s\ ·.fl -!\ <\ I 

lJU11ff'U'WtlJ8fl, :iJl']VilJ 

U'UllJ'e)f) 
fl -'I 

seromucous mifl'UlHlJtlfl, 
-'I 

llJ'eJfl 
• . • ., 91 I 

seronegattve 'li~ctclU'VlHL'l!llJ 
' l • ◄ I i··I '\ serop ast1c 11L"111lJLLctt YilJlU 

seropositive 1tt~ctlJ1flVIHl'117:IJ 
' • ,., I 11 o, 

seropreventlon fl11 'lH'l!llJUeH\fl'W 
' 

' 

• r! c,, ' 

seroprognos1s ml wm morn mm "li~ :w 
• ,,, '1t a, 

seroprophylax1s fll1 'JH'li'H!lltl-:lfl'U 
<\ I • I ' <\ fl 

seropurulent lJl•JlHluUHUtl-:1, lJUl 
-'I ' 

l 'rtcltl.:J'UUH'Utl-3 
1-J 

seropus 

HU'eJ-3 

~ -'I 
u11 mrn.:ii.Ju 

• ... I~~~ ' seroreact1on ur1fl'HJ1'YlHL'l!llJ 
~ ~ ~ ' 

serosa Llltll'fltllJ 
. • -1- t • I <!\ 

serosangumeous lJl'111,lJU'IHct,'el~. 
I,\,\ o,-!\-!\ 

seroserous 1tli1H LfJtlL~tllJfllJLtltll cltllJ 
<I ., "' 

serother apeutica l L fltl'Jflllfl11Hl'.tll 
ti I 

fl1tli'l!l:IJ 
' ·• 9'0 c,., ,, ' 

serother ap1s t t.l'lil'Ulty"Jmnmm"llrn 
~ ' ., ., ' 

serother apy fl1'ViflN1\il1tJl"lll lJ 
... fl ' ◄ 

serothorax V\S1.:J'eJfllJ'U11?1', WJ1'3tlfllJ 

' l 'l!llJ 
' -II !fi 

serpiginous flULcttltJ 

., "' .,\ 
serrate, serrated '11t!f1WU1cltltl 

• "' ,, "' ii serr at1on ltltlHOflfl"11tJY-l'WLcl"eltJ 

f. c\ -II 
ser re me LLH'UlJHUlllicl'eJ\lll'fl'eJ\il 

serrulate '11Vfl '1 
"i ., fl -II ., 

serum U1 ff'111fltl1tl'lt, Ull'fHltJ-3, l'll~lJ 
I I 'JI 

serum, anticholera L'l!~lJfltJfll'W 

'eJl111'lfll Hl 
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.dob~. 

..lobs. 

<;:;'ofl'lo. 
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I I f/ 

. ~eruin, a ntidiphtheric L 'llrnflflfllU 
.,,_ .. ..i. ..i. ' 
~l'ttHltJ 

serum, . antidysenteric 
;, .. 

fll'WU\91 

I I 

L'l!rnfla 
' 

·· serum, antipest t'llilJ~al1mmr1rn 
. I I 1 fl 

. serum, ant1p. ague l'll~lJl>lfll'llU 

mw1rn 
serum, antitetanic 1'111:U~flfll'UUl(;}-, 

. h "d I I ., '1,, serum, ant1typ 01 l'IIUJl'lfl\117U 'lJ 
tJ ' ' ,, ..,,. d 

llflffl fl '1-Hltl, I'll :i:IJfl'e)fll lJ 't'Hl v,J fltl\91 . 
I I OI 

serum, antivenomous t'llll.lflflfll'W . 
bl . fl ~ 'l ,; 

serum, 1ster lJH'rltHM fl.HlJl'IWfl~ 

b I ~ fl ~ 
serum, lood t'li:JlJ'llfl~t-a'eJ\91, mttt~a~ 

'I '·' 

serum, bacteriolytic t'lillJ~~mtJ 
., ..i. ' 

UrHl>ll 

serum. convalescence, convales-
1 • I 91 ., ~ 

cent, conva escent s 1'11:JlJNWflVH! 
. ' ~ 

• I 91 
serum, equmum t'lilJJJJl 

. ' 'I' 0,, " serum, foreign L'l!l:UflHWUfi 
' . 

• ' 0 serum, gastrotox1c l'll:JlJl1Hl11:lmt-
• 

' 0 .,, 

twlt, L"ll'.ilJl'l1W1Hl'.itlWlt 
' 

scrum, heterologous 
., ,! 

WUfi 
• 

I .., tf f 

L"1!'ilJffl>l1\>lH 
' 

' o; r/ ' serum, homologous l'li'l1Jffl>l1:J'llJ 
.., ti ' " ' ' 'I~ 0, ◄ vrn~. l'll~JJJJ~~a. t"lltlJ'.11lJ'lfUl'IUfllfll 

h • I ... OI 
serum, ypertmmune l'llllJ~JJ~lJ 
., "' 

fllHfllJ 
I ,, ., 

serum., 11nn1une l'l!llJfllJfllJ 
~ • II ~ 

serum, inactive l"lllJ.lllt)11fi 

serum, leucocytolytic L 'l!'J lJatcntJ 
d ~ ' 

llJ~t'1'eJ\91'1Jl1 

. serum, leucotoxic 
~ 

UHll'l'lll1 

serum, multipartial 

serum, nephrolytic 

'1 Pl 

I o ,l 
t 'li rn l'I Hn m JJ \i'I . 

, " l'llpJtt"1tlfll'lti 
I li\ 

L 'll~ JJc'ltcll m Utl 

h I • '1 Aloinn. serum, nep rotoxic l'V:JJJVIH\ltl fl 
~ ?4 

,;:Jo,,J,;:J, serum, neurolytic L'llnrn:;arnma . 

t#ooilo. 

.dot;:J<:r. 

,;:;'o'4'11 • 

rdooo. 

rdo5ci. 

,;:;'oscr. 

rdotlb. 

rdo5n. 

rdos.d • 

r;./066 •. 

fJiGJ00. 

t;:J,aol,,,. 

tlna,11 

serum, neurotoxic 

LJH:ffll1 

I o ?f\ 
l'llllJl11mtJ1Utl 

• 

serum, normal I • I "' 
l '11 HJulflfl, 

' 
"1fll]'1U 

I ~ 
. serum, polyvalent l'll:JJJ'IH'lltlfl'Vlli . . 

serum. pooled l'll; lJflJJU 11n~ 
, , "' "" ,! 

serum, pregnancy 1'li~lJ11tJj~l.Jfl'Slfl 

h I . 1 2l' "' 
serum, prop y act1c 1'.li:JJJU'el~fl'U 

"f" I ~•• serum, spec1 1c t'lltlJt)l1li'llllWl:: 

serum, thyrolytic t'li'JlJntmtlllfJ-

' ' l'eltl~ . 
<\ ., I '1" I serumal tfltl'lflut'liHJ, l'l'illfll'll'.ilJ . . 

serum-fast 'VlUl'lllJl'll;lJ 
' • o.t <\ IJJ I 

serumurta rnHYl'JtJJ1il\11 A'll'lll'l .. ' 
sesamoid lLJtlJ~\91~1 

• ~" ., ~ ..i. 
sesqm- ttU~fllJfl'.1\1, ffUl"llfl 

• -'\ J, ~ 
sesq u1hor a 11u-:1•1n 1JJ~rl:J\I 

·1 t "" ., sess1 e ~.:JUUJlU, l.JJ7Ufl1H 
., ,; d 

setaceous flaltl'lJUU'IM, an11~::11'lJ~ 
• .i, d ..i. ¾ 

set1ferous ll'UlJU'lJ.:J, lJ1'HJUUflfft,lJ 
• .,, ,l .,,!I • 

sehgerous lJ'lJUU'lJ\1 1 lJlft'tllJUflfl~lJ • 
seton ttlJl'l1amrn . ' "" iJ"' sewage ft'.:J fl~~ , . 

sewage, domestic 'ffU.l~fln1mnu 

sewage. septic i.:it1ihi~111, 
' .,, 

sewerage :JtUlJltUltJ'ff~Uflil<l 

d . . ..i. ~ " 
sex 1g1tate lJ11flU1 

• <\ 0 ... ' 

sex1 v a !en t llfllUHJlllJ11flttU1U 

1.. • d .\ ., ..i. (., ) sex- 1m1te lfltJ1fllJl'l'lflL~tl1, irn 
" ' . ..i. 

l lJUl 'il Wltl Wfl l~tl1 

r.!GJOa'. •. ·. s~x~linked 1~1:11fo-rn"'u111rn1wr1. 

sexology 1 Wff1'Vltll 

... "' 
sextan. H'J(;}l1flttfl1lJ 

. rdGJord, 

. . 
. "d "' t "<\ ,sext1grav1 a 11t)J.:J\Pl~fl:JHl'Vl11fl 

""\ ,, t 
sextipar a 11tJJ~fl~'ell'lU mttflflH 
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~G>GGll. 

c:iG>GYIGl, 

,;;:IG>GYIM. 

~&mb. 

,a:ls.,o'l. 

sextuplet u~mrn 
l "' ., sexua Lfltl'lfllJLl"lfl 

sexuality 'f'Ul1Wl1H1Wff, 1Wff'fff\1W 
0 t tJ 'JI 

shaft fll, lllH, mu,. L'ffU 

shaft, hair 1d'wnJ 
gJ II II 

shank l1Ull1'1M, fllMlfUL'U~, 'll1 
• 

sheath ilt1tifl 
sheath, arachnoid LitJtlti''llUtltJ~ 

sheath, carotid Utl'ilflfll 1 lflfl 

sheath, femoral Ut1tlf1Hfl'elf1Le'elfl 

t f'IU'Ul 
-4 "' sheath, mucous U'1'flflltlt!L:1Jtlfl 

sheath, myelin ilt1t:im.i'u~~u 
sheath, perinephritic ilt1t1flJJ,J'1~ . 

, $111 II ti I 
shin HUlLL'lH, fllt~fllL'U-3, HUl'lll'YltlU 

• 
tlmu 

h• J, ( I ) ti s 1ver 'ffU t•iamun , mm·H!'tnm 
<l 

shock 'lltlfl 
,d ,4..,,, 

shock, a Iler g1c 'll'flm l"ltlfll,JLL w 
h h I . ,.• .l,J,t 

s ock, anap y actlc 'lltli'l'fltU1WtJ­,. .,. 
LLflfl'l!a' 

h h . 4 -4 
s ock, anest es1a 'll'flfl 1Wtl tJUlfllJ 

4 .j( 

shock, apoplectic 'lltlflHtltlflltl'flfl 

11\!lfl (1u'ff:JJ'fl~) 

h h . d -'I 
s ock, ast mat1c 'll'flflH\91 

shock, cardiac ~tli'lH.,'ll'il 
d -'I 

shock, cerebral 'J!tlfl'ffmWa'tL't1tlU 

h l . • d II 91 
s oc {, ep1gastnc 'lf'fli'lHUl't1tl-3 

shock, hypoglycemic ;'flt1tn'tl~'Ulfl 
g 

UH!lt1 

h . . • d ◄ 
s ock, 101ect10n 'll'flf1'1\9ltl1 

h • 1• d "" "" · s ock, rnsu In 'll'fltl'tlUfltlU 
\ , 

. ' d CV • 

shock, liver 'll'flflf!U 

shock, fnental ~'flflfltL~'tluh 

h • d ., t ., 
s ock, postoperative 'lltlfll1t1·H-nfl~ 

h d ., 
s ock, postpartum 'lltJflHMflfl'tl~ 

h . • d "'1.1 .,_ s ock, protem 'lltltHLW u1L't1tlU 
, d di "I 

shock, psychic '!Hlfla'tl'YltlUfil 

fGGlctd., · 

r;;/&ri.a.. 

"1Gi0:b. 

c,faba.. 

r;;icabb. 

r;;iG)b~. 

"'G)b,;;1. 

r;/G) bs. 

diacrio. 

d t: d 
shock, secondary 'lltlfl'UU~1", '11tlfl 
t 

'UUltJ~ 
d ti I 

shock, serum 'll'tlflHWL'l!ll-1 
d "\ 'd 

shock, speed 'lltlflUl'lUl (ll'l) 

shock, spinal oiitJf!l'UtlU1·H'I .. ~ 
shock~ surgical «;?Jflff.,'f'lOfl'l''.ilJ 

d 
shock, testicular · 'lltlflflltll'Ylfl~fl 
., d ., 

8t11'¥1t, 'lltlfl'6tU'¥1t 
. d 

shock, torpid 'll?JflttJ,Jl'lHH 

h k , d d 
s oc , tr aumat1c 'lltJfllJll'lL'UJ 

d 
shock, wound 'lltlfllJWlLL~rl 

II 1 ' t s boulder 'Utl ttfl, 1J1 

shoulder, drop '1tt~~f1 

shoulder, loose 11-l~r'lfl\?l 
q 

shoulder blade fl'ltl'lfl1:l'g;1Jfl 
-!I ' • -'I ' 

show Ltl'Dfl111flL7JJfH1tll'l, rnernittmlJ,J 
'Jtfl 

• ,l\ 1 I '1 I 
shower mmrnu mI, 'DlflU mrW-3 

,.,. ~ q 

shunt 11JU, 'YIN\!l'fl~\91, V1NLU0'3 
• .I ti 

siagonagr a 'Dlfll1u'll'lfl'lg;~flL1 fl:IJ, 

mm '.ltl1~ 'llrnn'1 muu 

• ' g 
sialaden \!l'fl:JJUHntJ 

sialadenitis ~'Dm11mt1ir1rnu 

. l d !§. ' r sia a enoncus L'lHJ'3'Dfl~tl:JJUlt11tJ 
. I ., r 

s1a agogue lll'llU'UHlltJ 

sia I aporia e1tn1J1 mml'ev 
. I . "" r Sla emesls tJ1flll'fllL1ltl'UUH1HJ 
. 1· <\ ., g sla lC LflU'lfl1J'U1'lltl 
. . .i· ., g 

sialme Lfltl'lfllJUlflltl 

sialism, sialismus 
. ,, 

tllflllUHl1tl'ff'fl 

J, g 
flUr'IMUHlltl, 

sialitis 
I f o, I g 

\!ltJtlUH11U8fUa'U, \1tJ'UH'lltJ 

8flLflU 
• ~ QI'~ 4 Q-'' r 

s1alo- L flU'lfllJUl 'f'llU, lfltJlflU~ EJJ,JU1 t11tJ 
. u I g 

sia loadenectorny f1J~~\9l~ellJ'UHlltJ 

sialoadenitis ~tlmf1t11UtlflL'rl'U 

. 1 d ' ' r s1a oa enotomy m1m~mrnrn1u 

sialoangiectasis Yimfrn1t1WeH 



dadb. 

d,;,d,n. 

cle d f:J. 

d,;,cJIS. 

"1Gl6cn. 

ilnruflt 
sialoangiitis, ~ialoangitis rhnf1'fl1tl 

flflla''!J 
. l . , !:' <1 , 11 14 

s1a oce e ~-31.fl ,trne.J:1Ju1mo, LUfl'3tlfl 
'l I f 

· 4'1JVl'el:IJ'Wl'fllU . 

sialodochitis 1'1tlu"rn1vamff11 
sialodochoplasty 

., . I ,rn v m rn VI u u vi .:i 
I f , 

't'lflUHntJ 
I !( 

sialoductilitis, sialoductitis 'l'l'eltn 

flHJti"'fll ff:U 

sialogenous 111111J1mt1hrn 
• 1 • .. 1' s1a ogog1c ,iuinmv 
·1 .. ..: .. t:. Sla ogogue "lllJUl'flltl, tJ1'1llJUH'lltl 

. I ..... 'l f s1a ogr am fl1\AIHff'11H 11'fl'U'fNtn'flltl 

. 1 h .. ""' '1 11 Sla ogr ap . fll'l'lHa''l1N H'fl'lltl.:Jtn'fllfl 
I ., .. lJi 

sialography fl1Hllflil'lVlH'1'11H 111'1 
t 

'lltHIUHlltl 

sialolith d-:iJrnrn 
sialolithiasis fl1'1ftY1J1J1cnt1 

sialolithotomy mnhii1J1inu 
. I l ... 11 

s Ia o o gy fll 'Hl'fllllU Hll U 
. I 11· , 1' 

s1a oma L'Wtl-3tlflfl'ellJUl'fllfl 

·1 h · -!l ... t: sia op ag1a mrnaunumma 
• sialorrhea, sialorrhoea 

'flltla''cl 
., 11 

sia las chesis fl1'111 :IJUHlltl 

,g 
a1mrn1 

sialosemeiology m,1u-;iut11·rn l1>1t1 
t: m-:i-;iurnrn 

sialosis m,'11rn'UtJ~J1mt1, f11l'U:U 
%' 

UHllU 

sialostenosis 11t1ilrn1t1~1J 
·1. -\1:tlt s1a osyrmx fl1t:Ue.Jfl\l\j!UHI.HY1e.J'fllf.J, 

I 1' . 
u~ 'fl'lfflU'l'ltcli;Jtl:IJUl m ti • . l . ~ ., t IJJ Sla otlc 1flfl-:JfllJUHl1V 111'fl 

sialozemia Jrn1u'1H'1'1>H'Vl"''J 
11 

si b a'1t1 fo11V1 
"b"l "' ""' ""' s1 1 ant tfft1m1-rnJJ, 1a'tl'3l111>1 

sibilus t~U-3tL"lfJJ (muh) 'l!~vHL11'1JJ, 
... ., ... 

Lffl:h,U•]l']J ( l11ti'h1) 'lfU'1l1'l'?l 

c;,Jle,0111. 

i;,111,oct. 

Cll~oc!'.. 

c:i&!io b. 

c,l~cun. 

dbim<!'.. 

CllleiG1&'.. 

"1leGI b. 

c:i'l!!,1£,ct. 

c,l 1£, le,c!'.. 

"1lmleb. 

c:ilellm<ri. 

c:llsnlmc:1, 

Clllsnhl6. 

.. i.,,.,,.,_ 

125, 

. bl· ◄ ., ., --. s1 mg 'WtHHl1fl-3L\?ltl1 

sibred fflf.Ji'1ttVI 

sibship fl'lllJ;'Jl.Ja'HJfottVI . 
• • ~ •• 0 1 " " " l!l siccative 'lf.:J'111 11u11.;i, 'lf-l~l'lmrn'l!U, 

}. 1(i " 
ff-3\Jl\Jlfl'JllJ'l!U 
."h. -4q" s1cc as1a mmrnau 1ff 

siccolabile hinuu11.;i, YJUU11-31l.ll;, 
-\ ~ ., 

L a'tlt JJ e.JUH '3 

. b'I " "1JJ'""' s1ccosta 1 e fU-IUH-3, UH-3 tlJLffU 
•klJJ' ~,.,o.,-\ SlC lJJa'tlJltl, fl'CIU ff, fllf1-3JJlt"1 

si.ck bay tte.J-3Wt111Jrnim;ern " 

sickness, aerial e.JlfllHJJH~'l-rnlfllrl' 

sickness, air (llfl111JJH~Ufllfl1R 

sickness, altitude 'fllflllLJJlffll:IJff-3 
. k . I -4 • .. sic ness, a1rp ane tl1fll'JlJJ1Lfll'EHl1JU 

sickness, athletes e.Jlfll'll~Ufl:IJL w-n:: 
~ fl'Vf 1 

sickness, aviation elflllLJJlflllUU 

sickness, car tllflUIJJllO 

sickness, compressed-air, decom­

pression t>l fll lLJJli'l'lUJfl\?ltll m R 

sickness, falling LH!t'll.JU111JJ ht1 
"' 

sickness, flying hflUltfflYIUflUU 

sickness, monthly n"1 

sickness, morning m~1rnwno.;i 
. k . -\ 'l s1c ness, mot10n e.Jlfl1l1JJHfl'1flU l11 
. k . ~ sic ness, mountam tllfll'Jl:IJl"lltH'lll 

sickness, protein mmrnw1i.lm'l~U 

sickness, radiation e.Jlfl7HLWl~ff 

sickness, travel Vlfll'l1JJH~UYIH . 

"k o1w ~ 
SlC ness, x-ray e.JlflllllWlt>fl'IHltl 

siderism mn"'mn1rnl·rn1r111t 
'd i " " 0 i "... ·" s1 erogenous '111l1'flfl, Yll 11tfl~LlHlfl 

sideropenia fll'J'lll\?lll'l~fl 

"d . --1 ... " s1 eropentc lfHflfllJfll'l'lll\?1L11flfl 

siderophilous 'lf'il1J'1"11l1~fl 
" 

"d . "' ""' .. s1 erous 'lf-ll.JI 'rHlfl 
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"1\i-noob. 

"lsunai. 

i;::1sun", 

cs'ermo. 
,;:1 lm<!'.o .. 

c,ilr,i(!'.c;,, 

,;:11!,,ctlm. 

csl!!lei'.m. 

c:11rl,ta'.. 

gle,,c.(d'.. 

csiactb. 

c,il!,a'.tri. 

<I\~ 

'ffllfflll'lf 

sight fflU\!11 

sight, day ffltlfllfl'1H1U 

sight, night ff1!J\ll1fl'CIH~U 

sight, old fflUllllfl'ilUfl, ffltl\!11'1!11 
• • 1 9' a '1 ,,, I I 1 9' sigmoid fl\11 f>H, m ff '1-tt)jff'lU fl<! 

sigmoidectomy :mrn"'1t1~1ia1tt~'ff1'U 

1ti',:i 
sigmoidopexy d <I o '1 "1 I 

mm.1uf!Hm ff ttt)J 

I 1 9' 
a'Tl-l fN 

I 

si_gmoidoproctostomy fll 'H-ll l3:U1 ti 

o '1 "1 I I 1 9' '1 9' f\1 ff '1-tt)jff'l'l-l fl<!ll'flt ffflH 

sigmoidorectostomy fl11Wl1t1J7tJt11 

'1 "1 I I 1 9' '1 9' ff Ht)jff1U fl<!Uflt ffflH 

sigmoidoscope 
9' o i ,,, 1 

flM-3\lll'Jllt'll ff my 
I 1 9' 

a''JU fl<! 

. "d 1"., 0 '1" sigmoi oscopy fl11 'l!fl'Cl'fl<!flniltn ff 

1 " 1" '1-tt)jff'JU fl~ 

sigmoidotomy I a '1 "1 I I fll'rnH\1 ff Ht)jff'lU 

1;~ 
91 a "I 919 I I 

sigmoscope flcltl~\ll11llfll 1ff l'Ht)lffTl-t 

iti'<! 

sigmoscopy 
61 ' ' '" 9' 1myinu1m 

, ,, ., •111" 
flll 'liflt'l'B<l\ll'.iTilcll 1ff 

sign tl1fl11 U ffltl<J, 

mrn,:i, 
• <\ "I " ' ' silent 1<!f..lU, 1l'fl1flU, ")jlJtJ\'J . ,, ' . 1' ., <\ <I 

simp e -.10 •1, a'llJt)J, 1\1101, l1t1t.n, tJ1 

fflJt! l W1 • 
simpler, simplist '11lJ'0f..11fflJt!lWl 

• • 910 11 11 o 

simulation flUUflfl<!YllU'JtJ, mnn 
◄ l11UJJ 

J: QI ' ~ 9' 
sincipital l 'flU1f1Ua'1t!l l1t!tlH'i-mnn 

• • ' -'I " s1nc1put '1l1t!1Ht!tlttt!lmfl 

• " d, smew lfl'i-H 'Ot! 

singul ta tion '01fll"a'1lt~fl 

. I J. "' smgu tous '1i<Jff~tlfl 

. I "' s1ngu tus mm1ffg;flfl 

sin is tr ad lU'l'IH'HHJ 

~leiblm. 

,;:11!1lbG11, 

,;:1lmb<!'., 

w'l!llb&'.. 

,;,11!,,bb, 

,;,lleib<rl. 

,;:ll!l,'i,,;:1. 

t;:1leibo. 

c,iw,mo. 

QJ'l!l,~c;,. 

csl!!lml!!l, 

,;:1teicriG11. 

,;:lw,cnct:. 

.. 1eim&:. 

,;:il!!lcnb. 

,;:11etrim. 

,;:lli?,i;.lc.( • 

,;,!~,;.I&'.. 

"'1;-,i;.1b. 

,;:ll!!lr;:lw. 

.. 1.,,,:,1,;:1. 

,;:11.,,t;:16. 

.t ., -ii ,, 

sinistral lfltl'JfllJ'llH'lfltl 

sinistrality mrnmr~'li',u 
sinistr aural tlUiil'l-1'151\'J 

sinistroca rdia tt"'1i lllfl~tlt!YIH'lfltl 
I <\ 91 

sinistrocere br al tHJVlHfflJtW}ffl"lflU; 
-l ., <\ ,, " 

lflU1f11JfflJtl<! "ll fl'lf 1 \'J 

sinistrocular 1>11'1fltJU1 

sin is trocul arity fffll W\lll'lfltlUl 

sinistrogyr at ion mrnJJu'1tlvrn-ii1 u 

sinistromanual \IU\tl,jtl;7tl 

sinistrorse tt"u'1u'Vl1'3;,\'J 

· sinistrotorsion U'1lUV1H'lflfJ 
. ~ 

SIOUOUS fl'11fltJ1, 1f11t! 

sinus faH, 1f-11<lillfl111', 1w:mat1'1 

1tta, Y1Hl1Ut1,;i'1ttc1 

. 1 ◄ "'1 smusa tf1U1f11J W~,3 "1'1"1 

sinusitis, sinuitis 1'V'lH'fllfllfHlf1Hf1J, 

l WH'rJflla'lJ 

sinusitis, frontal IWHtllfllff'l'll!lmo 

'0~11ffU 

sinusitis, maxillary 1WHtl1flHl'UfllJ 

t1"mffu 

sinusotomy fll'aWl iWHtllfllff 
••• '1., "'"., s1nas1s A'lltl'1\tl, 1'1lllWUM1 
. . . . ., ,\ 

s1 tie1r g1a '01 fll l1J111J'El'ell'l--lll 

sitiology 1m.111t'El<Jtmm 
. . . ., ... 

sit10mama tllfl1l1Jlflt! 

sitiophobia irnflft1filHl7111l 

sito~ '01 i111 
. 1 ... ,\ s1to ogy 1vim1rn,:i0rn11 

.. . "'"" sitomama '01flll1Jlfl'l-t 

sitophobia irnna"1nut1rn11 

sitother apy mn"mJl 1 rn !1t1u1./'Elrnll 

sitotoxism fllrnflvi1rnrn11 
~ 

• a I 
situs \lll1L '\'It!<! 

situs inversus v1scerum t:l'l"t11g; 
., ., 

· flcllJ'llH 

' ., ... ~ 

situs perversus 'cl1\'J'Jg;N~Vl 
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,;;,'!!!115<!'. situs solitus ~rn r1U~lhfl~ 
., ., ., 

,;;,'l!!i15d'.. situs transversus 'fl'Jl:J1~fl1:llJ"IIH 

,;::IG!loo. 

,;::JG!lob. 

,;;,'01ao. 

QG!lGl<!'.. 

QGn6ld'.. 

skelalgia '01fll:iU1\ol'lll 

skelasthenia rllfll:i'lllllll~U 

skeletal 1m-rnn:l'lfl, 1r1H7H 

skeletiza tion 1:l.,fl~Uu:r-.im.1111-t~~"mt-
~ ' 

l>lfl, fll:i nn tl Uffele)ffill flfl:it\ol fl 
'IJ ~ ,, 1 ,. r ->\ 
skeletogenous 'lf~iViH rlH:iH, 'lf;J ., 
1:l'll~fl:it\olfl . 

0 'of/:\ ', ' skeletogeny fllHJ\ol .riHlH 

s kel etogr aphy . fl1 :ilJ:i'HJHJ 1 flH'SH 

skeletology 1'1'1£171m~l1 N 

skeleton, appendicular 1m~mt\olfl 
~ 

ll'llU'lll 

skeleton, axial 1 flHm::~flllflW11\ 

1m~mt\ol mf1u1:1t1t"'.J . 
skeleton, cardiac 1r1H'ffn~11°'1h 

k . .. "" s iagram fllWHa' 
• ., s\ 

sktagraph flWl:i~a' 
. I ., ~ 

skiagraphy fll:HlHlfll'l"lH1:l' 

ski al ytic 1111:IHJL~l, c1um 
l bb . l: -!I 

s o ermg 'ellfl1:i'U11:l1tltl\91 
., ~ 

slough fleJULUell'lll:J t 

l h. .. ¾ ~ 
s oug mg fll:ilfl\oli'UeJ\1lltl, l'U'0111tlf'lrlfl 

lH'll>l . 
sludge fllfl'fltflrJU 

' :: snare ffHH 

d . -'I "", s\ so emta lcleJ\ollJ l'lfll>lOlJ 

softening, of the brain fllfll:lfflJ'EJ-1 

' 'U'llJ 

softening, colliquative ' rl1 fll lU 1 lJ ., 
ll cl11111:l1 

' softening, hemorrhagic 'Ellfll"J''U'llJ 

.. "' rHH 'fl fll cl eJ \ol 

<==lmwo. softening, inflammatory 'ellfllllJ1lJ 

11 a·:rn.,rn a'u 

sof teaing of the stomach rllflll 
I 

mttl'llg;U1lJ 

c::101lmi!mi. solarium H'el~fllllU\91\ol 

,;::J01lmim. solarization mrn1h 

,;;,'c;nroo. 

c::/QJG11'11. 

c:IG1JG11b. 

,;:scncni.J. 

,;;,'m<l'.o. 

t;:J'"ct'.w. 
c::/m «Gil • 

"fffllWl Wll i!:Ll\91191 
~ 

solar ize l'flHNU tWl 

solitary T1o11o11~r.11 

soma mu, mun.I 
~ 

h . s\ 
somast enia fllfll'H Wi'ltJ'VlHfll a 

somatalgia fllfllstb1>1fi"''l 

h . "" soma tast ema fllfllll WcttlYIHfll ti 

h . """' -<I somatest esia fnllJ:ia'fllJflHJ 
• ,! .,, • ,! .,., 

somatic 1fHl1f11JlHflltJ, 1flV1f11J~1 

somaticoviscer al 

m"'v1t 

~ ., ., 
1fltJ1flU~1U1:lt 

somatology 1l1til'hi·rnnw 
somatomegaly fffllWi'fllfi'I.IUrn~. 

1° i CV <f 
"ffmw i~1>1~tJt1lJ 

somatometry mn"'1>1t1W 

somatopathic ihrnm-:inrn 
somatopathy lrnvmmu 

h. ..\ ., 'I 
soma tops ye 1c lfl01fl1Jfl10111:lt i ,i 

I 
somatoscopy mrnn11IP'ln:u11tJ 

~ 
o. I 

somatotomy f111'11'11L 'IHlt:iHflHJ 

somatotype UUlJlUflltJ . 
somnambulance rllfllrntlJJ'elt~U 

somnambula tion mm rntllJ?lt~U 

somnambulism tl1fl111:ltllJrll~'W 

c,imd.d'.. somnambulist ~rltUJrll~'U .~ 
◄ 06111., 

G:lm<l'.b, somnifacient ,i,:im rn1rnu, 

11t'iu 
tJl'Wfl'W 

f o'l,i., 'I"'., 
somni erous fll rntt'fllJ, 'll'l'U ,1nrnu 

'f· ~ 0 'I "' ., ., somm 1c 'lf-3111 mttau, tl11-t'8Uttc1u 

somniloquence, somniloquism, 

so~niloquy 'Ellfll'HltllJ'el 

t.lmc!o. somniloquist ~fltllJil 
~ 

. h' ., "" sommpat 1st ~f,1fla'tfWlUl 

somnipathy 1 rnL~tl1fl.,Ufllrnt1m-rn"'u, 

ffm l'lf'lflfftfl~i 'fl 
~ 
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~onb«r • 

l I 

somnolence tllf117,J'NlHlU, tllf11'J~1.:J 
"\ 
N\?l'Ji'lllJ\'ll 

somnolent ~1.:J 

somnolentia mm1J1-:1UtlU, 'ellflll 

' J1.:J.:J.:J 

somnolism 'ellf11l11fH'l'tf1\?l~11 
" 

somaus m lUtlUrHi'u 
?ii 

sonitus tl1fll'ltl'el'ltn-t 
<\,, "<\<\., 

sonorous la'tl.:JfHl.:J, JJITIU.:JM 

sophistication fll'lUUUTitlJJt.11, fll'J 

1.h.1 iJ TI ti JJ tl rn n 
sophomania tllf1UUHl11JJ; (l'!Ultl.:J) 

a,4 QI ;: . 

sopor 'ellflll'PITIUTifl, Vlc11Hl'UYI 
'f C "J !/ o, <\ sopofl erous 'I'll t 'PIVITIUclfl 
'f' C 'l !/ o, <\ o, soport 1c 'I'll VIVITIUTifl, lllt.ltlU'Pf'f'IU, · 

~'1'Vll ll1Utll-lVl'f'l.,U 

soporose, soporous mm nrn"u~'?l 
. I"" ".I '1'~ JJ'Hll'l, 'ellf11n'icl1Ju~f1 JJ\PlU 

b f . ' <I ' sor e ac1ent LHf11'i~\?l'lilJ, al'HH 
-\ 

m -rn l>l "It lJ . 
sordes fnlUUlfl, mrnwu 

;l,j 
sore mm, UNclLUtltl 

sore, bed 11NTI'l-leltl'PITI.,1J, HNTifl\?l'l'l.,lJ 

sore, pressure UNTifl\?l'l'l.,lJ 

sore, veneral ·1urnm:wirn 
1;' ., 

sore, water LLNTIUl fl WI 
~ • Q,I a, ' 

soronat10n 'ellflUUJJi'lWl'ltllU • 
sorption fll'l\?ll>l"lt.,lJ 

<\ ~, 
souffle L'fl'tJ.:JLlJl 

ff . .o\ ti 'l ., 'l sou le, cardiac Lfftl-:JllJl tl'P11 'ii 

QGl'ldO. 

dGrl6m. 

QmGG!l, 

<.ie'.oo. 

<\ •I ,t 
souffle, fetal LffU.:JLlJlclfl'lUrll'lfl 

<\ • •I 
souffle, placental 1a'u,mn'lurn 

.. ,1 ,, 
souffle, splenic La'O.:JLlJl'lt.1:Wl:IJ 

souHle, umbilical L~U.:Jltil'illfl'ff1U 
"I 

'i:18:\'l 'el 
"'- •I l souffle, uterine La'chHUl 1-IJJ\?l'f'lfl 

<\ ~ • 

sound L'fftl.:J, L i'lltl.:Jtl tJHl n 'il 
<\ 

sound, after- 1au;i~1:w 
<\ ., ,, 

sound, auscultatory LTIU.:J'illJ\?l1U 
~ ~ 

1fn'el.:JV-l.:J\Pl'l1'il 

sound, cardiac 1~u,ni'1'l,1 
• <\ "'l ) ..\ ~ sound, first LTIU-:1 (V11 'il 'l'l'PIU.:J 

<\ ., <\ 1/, 
sound, flapping !a'cl.:J'i:l'tUl>l, la'0'3rlU 

1-t"1 h ff i u" 1>1 . . .,. .,. 
sound, fnctwn la'0-31'1:l'tl\?lt,j 

<\ ., 'l 
sound, heart !'fftl~l'll 'il 

sound, kettle-singing 
.!\ 

1\?l 'el?I 

<\ 91 1;' 
rcHHflTIHIU1 

.,. ., 'l" 
sound, metallic L'i:10,:jtH11TIH1JlJtTI'Plt 

sound, respi.r a tor y 
<\ 

sound, second L'i:10-l 

1~v-:imo'l'il 

(Wl'l'il) ~'t'/tl.:J 
• <\ 

sound, shaking 1m1.:imt'iH)fl 
d • l' s\ Al •. I soun , SlZZ1lng l'cl'tJ\lL\'l'il\'ll"ltl\91 

.o\ 91 <I '1·' sound, subjective LffV.:Jt'cl'f1 ultl-:1 
d . .,. 

soun ,_succuss10n la'l:Mf1'lt'i:ltlfl 

sound, to-and-fro 1rlv.:it1'1u:w1 • 
91 "" souteneur tlltltttll1mnru 

' i ., space 'lf'il-3, 'WH, '111.:J 
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., 
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~ a.-~ 

GJ) Ll-J'El1UYI <o;f;. l-Jfl'Jll"ll-J lID&'..o® 
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9 ✓ "- Q.., 
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