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il Ii tin' inrr':1s19 1 use of elect ite shujek I herapy 5'VNILI report S on histologic

findings in experimental :utd human matenal have lweii published. However

I he lit erattire Ofl this siilijt'ct is soiuc'dtat r u!ft!!!flc and contradictory.

l'o clanfy fflissil}le misinterpretations in VW%V of varying technical approaches

tvenf y-4 wo Mareactis rhesus monkeys were subjected to experimental electricall

1w! tire I r ni vulsli nis - `H te mv ;I igat it m last et I approxirnately two years in thc

cuflIN' of `vliiu'lu tin' monkeys were subjected to iinliteed convulsions varyin

in number, location of and intensity of the vtittc'hit . Two tlitierent types o

electmi les, small ant I large, were iisetl.

in this report we shall limit the presentation to a group of 10 monkeys, som

of vliieh were subjected to I reatment. which from the standpoint of the numbe

of convulsions, I he intensity and volt age of the current was considered closest t

the theraperit iv shock used in human beings.

EX 1' EItDTENTA h I' ttO'EOUES

Marrarus rhesus iniiitkrys of I ot Ii sexes, weighing fnim S to 7 11n. svero used. Tt

details -onrertling t lit' Oi uI ititi of t-i,nvulsiii us wH Ii Itahinfs fit cycle apparatus are sun

niarizeil in Talile 1. TIru' sante ajjiatat us was used for K. ``1'. in huniaa beings with ti

except mu of the dect rodes, the iliantel er of which was reduced to approximately 2 sq. er

The monkeys were subject nl to the electrically i adored rouvulsiorts three times weekly ar

each apuhmrat inn was tilTI t rot 111 Wi ii 1{ahni `5 recording surge current meter.''

The :utmniahs were sarri ic-ed 12, 24 and IS hours alter the last induced convulsion. I

the aninuils were sarrilicect by ut her :unl the aecrcipsy unit erial was fixed immediately

95% alu-tuhud , 10% neti rat forroalin and fiji-tool -tirontitle. The st andard nouropat.holot

eelutiuiues were used inu-ludi rig si iii Id og for nerve tells N issl , sI iii ni ng for general stud

I henuit tiss-li r -coMma, i uojiigaat ion for d in elements 1 tort vga's nail `ajal's method

st :tmning for toyelmn Mlul'IL hs I lbiizia's u-otnhiineil met luiul , impregnation for nerve fib

t I ielsehuowskv , I liriii:ta a nil st ai ni rug for fat t 3' prnulurt s of degeneration Sudan II

Fri urn uni-ht hrai a Idop- ks n err si-In' teit fri mi I hi front at pi ilu
,

ire-rent ml and central ci

vidut ions_ panel oh. lu-clint al , ti-miioral hits's including Anirn.mn `s horn and island of Ri

liasal gaiiglma att1 bvpot l,:il:uiiiims. tot.suureetili:thiitt - pu,uis. medulla iihiloiigttta, cerebelhiun

toii:tI i-ui-il I utiost ly n-It-u-mi I region t `i'tiu' i-i-I hrilihi up 1dm-ks tusi-il opuist ly for r3't olngi

st tidies I Wi-ru' u-ut srriallv

III Nii' I iIIsEItVATI 055

In u his gu-'iuiji if It ruuiitki-ys tin- having liitu-uir.i:uI usc-il was 71 volts, a lower 14110 hay

n-suit nil ouR in pill! iii,,! Wit It a jnit i-nt iat iii TI t'. liii- jeissagi of t hr rurrent had to

Iteaul :ut thu auuuilla ni-i-I rig iii thin . tiirril-a it .ss uniat nih iif Nu-oropathiologists, Yr
261 ii, I! Ill, Smitu Fr :uuti-isi-ii, ahituurtui:i . -

`1 iu:it't tutruil it u-iiriiji:itiruihiugs, >isv ink State I'svi-iiiai in I irst itiute nail I lospi
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Ii ii',it-t''i irsiti ,, lii
,

``I a st't'ttiiil Iti'i':iiisi' lit' slitirl it tlIlr:Ll till rt'sultt'iI Ill ittils' it jittil tiltS!

-i'l /1111'.

l/,,tts'J 1,111/ i''tiiviilsjiiiis t'ttrt'jsit'tl iii a gt'ris'r'aiizt'tl Itsiiii' pi:tt' liiliittvi'tl.

ill `1 a isa stu'l-. 1' a ti'iii'i;iI;zi't1 ilsiti' n" sdl h j.&uhtr iiit'ai lung, r'iuIiitg itt ;qinhtt':t

I i-huLl Ii tat "lisila 1- 11', ``i!. lit' latin' :itiii rlttuta' pIt:rsrs uiiatks'il uniui'tsst'nins salit'aliciir

iii till iii it'll III ilts' itisittil tt :is tsliit'itt'ii :tt tutu's I Iii'it' tt:is iuii'tsuil itit'iit't' Ill 1l1*iuIl' auitl li'i'u's;

huh sit I' iltiu'i' ``I 111:11 I,u'iI i''thigl'siusutt iii lilt' i:it's' t;us uttit ii ;ti tullts'i' tutu's, `l'li,' iuiiituls

iiuiii';iti''i uii:uul,i'i1I uuuitul it itr itii'iii:ui ii' lItlilt' itltt'tu tit'st:ugtuulis iii `s'i'l s':tl anti ltsti'uztuiital

1 I's's 111*11 a' II'"I'ItI'II :is ttt'iI i" i'tutujitg:iit' tli'titluiiti uI flu' u'"'' I,' ts ```:t:'.! ``,!i't'ittiii tvit It

``iii tIlt miii `liii tin lii' I' itt ;i iii u'iid 1 iii lull * I ii iul' :t Istlcm'a I itu't i' ittiltitvt'ti :1 slit sri jti'r'uu iii

lUll II ``ii a 111111 ;it I :tsstiiius'sI liii' i'Iiauai'ls'i' iii t'i'i%' lui:ii*t'li t'i'iiriiit'iil , :ti titian's ii

`liii ;s'f'j' ii iuitii't' ltis':tiu,.s'si iIi-iui'sit't'i', :iiuisiu's" iuututu'uuti'lLts. [`tsllsstt'iiit.r I his sl:lgi',

`I, iii si i'h'lilI'uii 1% ult:i iLs*i tutii''t'ltlat I ttii t'iui's Ill- I'll iii Int'l i11S iii lit' littik, 5''i ui'uiI

54t-1-,itNrl %hii'istti;i `IIlIst'st %ttIlltli'tt

i ii tnt- tt 1.11 tin I i',lt I Itli "II'''

7 571 i ms 1211 lii .11 2" J I i'tut'r:tlizt'si vita %`hiisuulik'

a lilt tli,'sslij ilit'tii's' il

ii Vt nit' tia I t''s'-

ii t' ::ii 11111 iui:t 2" 12

till `t',l1 ssjsuits 112 mitt I 1,,

ii 1 cui u:iuutitiuss 115 umt,:t. 2" I ``

Ii 2! till v 711 tiluitis 121 tnt a 2" ii

tIll v 721 siltitis 125 tnt a. 2" 1"

till . NI stltjis 1211 lii :i ," i: ``

1" iii cult' flsii,iliiits 1211,tt,:t, 1" 1i

V t2 I ¶i 11i tilirtis 1711 rita. . 1" 12

1uil' flulisiltumis Illitsia, I"

tIll'- str its' 1:ut'u' tutu t'vs'luuls. lii sisitlu' hist :41111''-, alit', liii' ithuasi' iii apltitl'a a st't'uuuuui sipisui

i:ulii'uitis itlatsu' tul u'Iistuut' u'uiuuvicisui,iis i:tsi iltg a uiiuuiillt' itt' sit was also utlist'rn'tI, I hiring lit'

sn-i 1111111' :tuiil thirsts' pliasi's ni list' 5l'ui,Ilt't's, its wt'ii as tltu'ttughttuiii lit'' 1tu'riuul iii :tjtuuits'a Lilt'1

fitS Si'ii hut is an rt'ts'at'ils, till' auuiuitals wen' i'isrutiulu'i uk tuot'ouisu'itiuus I hiatt u Iit'v gnitlui:ilIv

ut iitss'isurisuiu'ss, u'u'uiuailti rig stsuni'ts hat i'titii tist'th :11141 tlisiii'it'tti ut1 I'l :1 sltttt't pu'u'uuttl

lit fits' itiii t'tsttvttlsivs' slligt' nuissi tur liii' :ihuiuli:tl5 :llliiu'iuti'tI huyut't'u'x u'iialtlu' tdl Ii li,vin'u':ti'i iv''

slu'i', tt'Iii',t's `I'huu'isutghi :tll iii,' lt'l'iittl iii' iuiultns'u'tl s'uitut'ttlsistuts tiuti ii I lii' tuusuuuku't' i't'g:tiltu'il

l's'' tltst'hutltsuut's'i I Its' nih utt:tl tt as ui'Ittu'llt' lis'ltl thu jtt'uul u-it vii ii'ont I ramuitta , I int'l hg

ui,' iul sir I liii uit't'si igal sill liii ¶ts'l'uli:iuht'Iti rutttlsuu' ilisaltiliiv, stt'gauuiu' slu'lu's'is, lit

Ips'ht:stuuti ilisupu'slt'u's tts'r's' uuhi'-i'rv,'ti ,1tttu' tilt' :iiisi `tush iuii:tLs' ttu'uu' 1 lii' `ntitts' as nui list'

``lilt ttui iii stilt,

`u-:t 11141' t-t'tltsr,iii,Iu tilt-I it Ilu-

iIsui't,"ii *jtir fists!i,sr;: I uuissiv I his' ash lii uli'ut'itll'-i i isstti' :tiIis':tll'il uustt'tital in s'iuiisisli'rui'u'

ntis t':isi'uil:uuuv,:uiisitj ttil ii i its' i'i'u'ii ititu lint iii `4111114' :ut'imts:tis this' ti:ii lsisiittl t's'ssu'is :iislts'Jtl't'il

:il tints's lii:irl¼t'til' s'uitugt'sis'sI. Nil suiiiai'iit'ltmtsuiti iui:il iii' mit ta i'su't'htral itt'utlist'

i lu:uu,t's ttt'i't' jutissls' itti iui'ih ,.tli iii liii' t'isu's'r:s :ttut'tst'u'tl :tisii tiiit'uuitl

i/itt ii'ii'iu1its' ,iissuisttqs' `I'hiu' tls'st'u'i1il hut iii' tutu' iitutiitigs tt ill Fu illiuts jut I hut' stu'tlu'u' ullsliu'al s'tI itt

i:ulsiu' I,

.1. ,istuiit'v stthtjs's'ls'ii I t,,,j,jJ,jj'tujt':til' iiiiiiiu's'ii s't,ust'tilsitous, 1tuutt'tttitti 71 t'., uiuu'alisstm

sti LI 5t'i'ttiltI. u'i tt:il s'uii'u'u'Iui ultlt'ttsitv :ts iuuuiis'atu'ti liv Itahiun's surge t'tlru's'tul luls'ls'l'

`i'. is' I

It tittit,',

t'arii'ti fount 115 lit 175 in a. The :tltitiutl was sat'rifit'eti four hours after the last grand mci

st'i zuirs'

`i'hti ,`yiitttl'i'Iui I eel tilt' : I I "" tl" i'uiuxl i suis stE I Its' hirititi rut ri ax as u'evc'aIed by Nissl and

hst'nuni tit'I tt :11141 i'uusi ft miii't lii isis aisitl'iLr'tI tissrlnuti. I iuuws'ver, hart' atlil m heir small areas of

rau't'fat't hut as tvu'I 1 as stt'l':isilttiti sat c'Ili t tusis 1011 nt'urstjuIiitguit tver' s'ncouni ared, Jndividual

iien n ins altitt'itrt'l I tt't'Il sI ai tnt'uI I unit I lit' N issl sti ltsi altar', WitS riot itlwa3'S t'learly outlined

at ut is'itl:it'ly itt nu'n't' t's'I Is stl t It e jmrvfu'tttt mi rs'gihmIt `l'h' ruert'c r'rils of I he various then-

5'I' lit ill ii' ill tu'lt'lt I' Ii I ruttal i IttIs Lt t mt'a,'s'uI at t i unit's stt't il Ian, TIme `3' I nlltslii was frequently

hiutu't't'Itly sI :ti nut I tultI I t its' N issi soi tsiutn'l', ai ii UH, utt tt'ner'I ul I lu a lIen 1thery of the cell

IIsuuI3'. `Fits' tiuts'ls'i stf Ihts' u's'I Is wt't's'aI Ii Intl's tlis1 nlas'utii frouo tIus' r'eutl ral lot'utt ioa and seemed

lui hut' s,tna'tt'htai Iargs'

1

"1'

b `-r

S.

Fr u , I , a ituti It, I hstitnugeun'u ins pi gnis'o I iii liii rat i tug I In' s's'l I ulau' s'lt'tnr'ttt s of blood vesse

walls, pa i'll vu au'' I In' Pits is' hut'! itt1 ,`t'lIs , Ni ssl si uI ui. Iii gli ltunt'l'I' uuagltt hetitmon.

itt iii' :titi at's'uts uil liii' i'nsutl uti uottl italic' a lut! it's sit t'Ilii utsis :tuiii siigitt os'urutphagia wert

tnt'st'tm I , N is sigtii lis'ait I s'hu :uu gu's stint' i'ttt'hlui ills' re:I itt I lit' stilt astu'I isal tuus'h'mm r formal ion:

iii ¶ its' mttu'ss'tti'i'uIu a Inn, ltouts , ltht'i liii Itt, ta'i'i'i is'i itt nut ituin i 51ti IIt I tutu', I, In N issl tutu hematoxy

lltt arts1 u'stsiui ht's'Itiu'utl hints ssuuuis' htItuttul vt'sss'Is uti' liii' gr:tv itntti tt'liiti' 110111',' uiuimnitt'etl dilates

Wi tlt 1tt't'i t'ast'tt Ito' sj liii's's utfis'ut t'nltum'gu'tI till ii I his' sum i't's 1111111111 g t'lu'nts'iit 5 sttios'tvhttt pale

I list'! `Iii's silvs'r s'at'Itu stusl a i nuupi'c'gttai itun liul' tumiu'rltgluit toil I ttIigllIIs'ttilt'Oglitt cells re

vs'alr'tI , ut ttt's';ts u'iul'u''slt nil Ii uig In I httss' st hus'n's' un'uit's unt sittings's wart' i'i suttil , sligIt I reart k's

itrsili fr'rtt I hutit stf I ltu'st' as'1 Is esiieu'i iii' tilt sing sir sti rrtuitntuiiutg h ti iui ui vs'ss'ls

`ajal `s gitlil suii tilumat s' inn Icrr'gutttl lout lou' :tsl rtus'y las t's'vr'als':l alsts 55 tine itvpert ropIiy alit

Ii3'tt'i'pIaSia suf nsf rio''! i's, pail hI'uIarI3' tLu't ni usi 1 ibis td vt'sss'ls and `i tes'ial Is' in I he sub

s'nrt I `al whit e untt Its' u'. Thi is um'suu'r'etil'' was tiii u H' till vii 01151' t'vi'il in its' fntn tal, pariet a

:111th su't'tisintntl 13' I eiimpsir'aI In sr's

4
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ii `I lii `1'' nIIII In ii iii II1'U his I III 11111 iisc'Iitst' ru iuiuriiu;u lii irs. ii I'' iii 5111114' $11 Ii-

* F I Ii':i I i ia- III 144' iii Ii' iri II Pt 441 I iii' Iii `ru :u I ru liii I l'icij i `nil hun's saint' I riu'gnlar 1 `lii

1 i''iiii'li-Ii lIliI:ul'hiil,liI:iliI Il4IlIji'&F tVI'll' 41111 ill Nii4t4l MIII Iui'icu:ilutxyliri :truti `115111

1111:1 `i t I `ri-

i: h'r:Liv cuIiii't'It',I lit 12'I.'rI liaullS !,d111u'ii 4/i1IflhI zulu! SI'i7IlIPS, jituht'uihiah SI i.,

lii `I `ii
,,,

tI a s'rrul t' U:' I i'iuiri'iil jut ilisi Iv us itiuhit':utt':I liv lh:tiutit's it't'turihiiig siiiw'

* Iii null m,'lui vtiijt',I iu:'iui 11111 lii 2111 un. `l'Iir' :iniuui;il Was sa,rihi:u':I 12 hours all,', 1 Iii'

i-I lI:luill/ flff/ "i'iiuiii'

Ihi' :: r HIll'- it'Ihtil:tr t'Ii'rrui'iit * iii liii' Itinriti i''urlt', suilu-iirhit'aI nil rilultirt's, nu'su'iul'l'JIl:ulIuli,

it'll'. uiu:ihitll:u, u'i'it' Iulhujiii ultil i-9uill:t1 1li1I ``4hIil,Ii,''i ,`IFlI1t4' lifIni 111 414151' 144111111 111 liii'

j4i:'VI''Ip 4flNl, 1 It' ,`er, ii: s'ncu' icltutch 4-51'i.4 liii' ituhittia ntuuti p:trtir'uil:urly till' `1111111 in'hirrl

`ills :`n:uinuuru:h a giiriiiJi liuillutigu'hI.'olis uig1uiu'i1l 1114' uI u'nilu'ulcli'ui 111 $111114' utI In' i'c'lluuI:ur

`Ii:rii'uil S IiL Ia nuriui Iii. `l'iiis tignn'nh * at inn's, was juirsi'iiI :ils,t iii tin' 1ieiiv:tsuuI:tr

u hit'1: `Ii hit nIIIIII'arl'II i'uilnurgr'cI. iiiis :`rlirrl'il unsuru' fri'uiun'rul Iv in 11w wluil r hunt 14' r

ccii `rift :n'u'nlsu:iIinLIIv jut lii' gray unit heruil flit' frontal anti Ienup'nti loIn's. Siriiiliur !itjtlit'ps

`ii' ntis'' :`iic:'ttruhq'rrd iii liii' Iintsnil gatiglin

In lilt' siil'c':rhiral tvliih:' ninth lt'l''' 1 lit'. fruurit:tI nuiuul unriPE HI loin's IlinLrkeuiIy swctllt'ii

*`Iigciilu'rurun'vu's wet-u' fouiiu:I i1uiiR' utftrni, u'siit't'inthlv iii liii' lleigiultflrlult1ti iii 5411114' hiIalf'tI

tIi i'sse1s ruining til inn' siiuuiu'wii:tt ucuon' ruriuuui'riicus glint `h'uiu'iit s.

lii flit' ill ft icirihl u'r i,f flit' html nil runt I `ii:jiu:rrti loin's umiu't nirhr r-iurir:tt it' luinlirs wIt ii a

nirinil lIe 1 itirltirial apjn':u railer' hut lutist Iv st :11 rind iii juiitkishc anti yelituwislu istzt ii III Ill

`It' hIrt'st'iiI

b'h h''uis l'ur uiu'hi'i'hintg nut'rt' iiltu'is, ruuv'hiuI short its runt intl hurlulInit'ts diii niul ru'vt'ntl

-ugnuuhiu'auil sI inn 11111 ari,'tt i4'lus,

* liar k u'v sin `ju'u'I rn Iii 12 t'leeI ri'it 1i i i1nlu1''u I quasI! ;:uti SI itt it's vi ill agn' lht v * clii rn lii tic

itt :1 St'nuttinl - *rttm:th t'nirrerut untlt'nsilv rcnli,'nuheti liv l{ahuin s rt'et:rdunig surge t'Llrreiui

uuut'hu'r t-nrrie:l Irium lIRE Icc 151 ruin. `I'hu,' nunuijuinl was snnritit'etl 22 incturs ithler I lit' IntsI II'I Ii-

`nt liv i runliii't'il etunvuulsituui.

N issl a itch Iui'niai ovli ii anti t':usinu Ilrnluarul hums ru'vraleth slight I iii relnu'l inn `If nerve i't'l Is

:u nil a lc'w snia 11 ninelhiular a ru'ns in I lie front nil ntiuci I enopniritl loi n's. Tin' N issl I toulit's tt'ru'

tic? thisl inch lv runt Iinrnl even iii I lie large pyranwulnl rells. lii saturn' iosh :unrt's the in'rvt'

c'eI Is ni:i 1141 ii'iI sIn utuci ken anuui I lIe t'vI olllnlsinl :Il'ehuiy and hutinnugu'iueoucslv sI ained lii I in's''

Is I iii' Icluc' lens was mini i IIr'rn'nI intl ed fr,iun I Ice rest of liii' erhh I nnly. I heir' H nuuh I horn

-at ``I hilrisis nut 1 i it'll ii `pun girt were apparn'n I , purl i t'nilnirhv in 1114' ii'i'l n'r layers, Thut' nerve

`ills `l I hut' isintuinl III Rt'iI nutihienir'ii stinut'tviuah rr':hrit'n'il in nnnchut'c' butt ito d,'liniil e u'hunuuugt's

ac'rt' huI's:'nul ill I he itiuhivicinintl elenin'uuts Sitnure unueruinugeal ichiuriul vessels as well its scucnut'

ti I hit's:' Ilnissi rig I Inntmuglu I ii,' ucuuuh'rhviiug icr-ni ii siul `statue nuluhru'ntr'c'ih , nil tins's, uiunrku'nl I,t'

`It Initial * hn'uineuil l-' swelhi rig, iundIn' and spuint' r:'nIin't it'll in I hit' cuonulrer lit hilt' u'ehluu mu

t'Ii'tuut'ucl sriru-Iunlnuhillg 1114' hiluu,rth vm'sst'Is wi-n' uuhrsenvtai * Similar Ii rtrhimngs were rio ieu'ul nilsi

ni Iluu' I'll tins sh 11:11 11111 runt dieuuItihlluahlluu . In Iii:' Intl tt'r rn'gi'uut in sitiuue i un'guila rhs en

mu gitI ```II:uhnur p'hi'niut'nuhs of lii:' hnltiutul vessels icr Foe inc fin' Iihrttcth vt'sst'l w nulls grnuuuculnur

iii'utt'r:nih sI nuiruc''i det'iul' gc:'eru nunnih nil 11110's sliglul Iv Ichimisli, sirnuilnur lit siuii'itmrihtiht' piguiut'uuu-_

`t:i' Itul's'iul r ligs 2:: miii h,t.

iii I 1nt' ti lii It' inunit lu'I of I hue I :`uu ttnnil itcltu', i it I Ii,' I ht:tlnunutmts runt1 I ha' sI rind iuuiu satin' vntu'uct:lt-

a `it' sItu:, i'nriu coil iliuuut'rusiicrns rut' ivluinlr strrcutith Iii hI I lit' nt'viiuiushy uuu'nrtiultli'ui iuunl

`h'l' `mini I It 1': iii ii's.

Iii Ii, It',imlnih, Ic'iuulmirntl nuunph Ir'ss lrp'i;iuucuthv iii liii' 414'eiltilncl him's sIlgIul nenit'livt' In,

ni ilnsu:c nuruil It'll uit1mhiv ii lIt:' t,&hin, `li'nuuculs, htniti-iulnlulv nmu-,,iuurth iii' inc 1 lie utt'uzluhutulottiih

-ii I lit lh' il `s-,'ls iv:us lit 1 it't'nlh ,Ii' i 11g. :s i

lit',,' :i:p,i li-pt' iii I iii- svh:il,' nutnit ti ,tf hut' hi:cttlnul nuntil Iu:umit'I:uI hr,hiu's ntuunl umuctut' st'iilc'uni in

P I `ii,- ,ir:ub :,pitl rIo' spml:u''tru i':,I si ruiit lilt's nutimI:' stv'lliuug iii lit,' tcligiiiietulrughinu iu'hi-

a as ``ti' h'iu I It_n. tnt

11 hu,inl,:'t- ill -`ihiiu':'lp''I ti I ,bt''u tui'nuJ_l.s untiltu,:' I r'p::, / j,g,/ sn'izpiri's_ I I.! sllll;1:'lc'iI I

I I `1,-ui £ :`:,Ibt int'Iuii-t-'l t,:,,l iii! - -izumnt's',ru I I : -iihii,'i'Ierl Ii' IS' u'Iei'h rinnilly inch un-c''!

`FLANGES IN BILAIN FOLLOW'I CONVUL510'S

I'm, Z, i'rl'Seutt'e of iitinflngelleU5hY eoioreil pugunelut, Free or embedded in esuitilar ele

corals of I lie l,iocni vessel tvnthhs. Pen vctst'Uh ar spare appears dilutE ed amid pale. Nissl

sI nm - a M,'thiuiul power ntagriilin'ntt ion - ii I ugh power niuugniiiiettlittni -

1"n in, 3. 1 lypert rtupluy anti htyla'rplutsilt of nust nn'y Ii's siirr,iundi ug a blood vessci. CajaL

pith sul ,liuintl 4' i ill P'°1 it inc I I nuitus- Peuutiel ni Inc shi flu-ni Ii full lii git puiwer mtugnifienttiOut.
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aIi, I i "-mmli "thing tiF uIPglmmlmippt-,,JI., r'r'tIs iii flip' sliIrl'rpli ii';,! 11111' mmmi Iii I hi,'it if * l'urpni,' iillJri'm'gli:iliiiip I' i'i-vr' n-Its iiiiti'rgiri,, VuilirIts mb-gm-mm-s iii `Ii'grii* `1 I p `J, iiPs m-l i ;ii ii It igli tn "I' iii;igr,ilii';i jump

ii i'J :r fidlire iii ill ii ii, I t:t it, h-ui iii . ii, 12 limit fI i' 2L1 lii a mmiii in I Ef Irirrim `C!Hi lii

*`l

`IANUES .[* iliL1', L-ui.i.'i *.

.`IifilliT!, iii S_..j,LrrIJs was sarriticeit :tpJmfiiNIlflilI ny -I liners alter t lit' last induced

q;'minrl jut:! $1.1 ill ii'.

.11 nrru*se:,p:-:,i!q r'a ft sli girl r'wi gesi 1*111 nI I hr jriiil I 1111111 vrssrts was iii it lEn1

1/ fl'miiSt'ii,ufl'a//ij I, rim' ii mmii I lii' ri' ill flu' r'r'i'm'l ira I ia rn P7 Ii ut-v wm'ri' sean' ai'i9t5 of rarefactioti,

ill irm'rwist'. simlii-p ri im-tit 111mm-ira r- frmnitmai inils, rlit'lirrlhalmi . mnesi'mmi'riimalnii . vons1 medulla,

i'i-li'lii'Itiiii :iiiit spinal inept mliii flirt ilitlu'i' :mfrjli'i'rirllily I i'iiiIi liii' rimmit nil material. At times

`miii' g:miiii'it fir :;iij;; ,`ssiiiIi I llt `!1ii''' l'rIii ilixi.:Li :11111 11111 iral 11111111 vessels were slightly

lila I i'd :mmmmt I liin iii,'iva'itl:ii' *sp:iri's slight lv ,`lilai'gi'iI :11111 I hat H'i!lW ri'iliihar elements

Sri rnummilii ii mig 1 lie i'mil:i rgi'it I tInt ru vi'ssi'Is Lvei'i' 1d'' I haii usual . 11 ni' :oirl tlmerti a greenish

I iiizimu'imt . si miii lan iii I hal prr'viriimslv miirmmi it iiu'ml * was friuml iii I tim' i:'ri vnsm'iilar spares. In

issi Jmi''Jta1 hums, nut :mrtr u'iiiruni it- timuities ul tulirislu almut pinhiishi rithimr, similar in character

iii llmiusm' jri'm'viiimislt uti.srm'ilii'm I. it u'ri' si'm'ii iii I lii' wiril p aunt ti'n uI liii' mimi-at, temporal and

ii'ni miii iiiijta I' l'i'guirtis.

f4ti gli I ;msl n'rm'I ii' luvj ii'm-ul:usi:u a in Iivtii'rI I" r di' was i''1ill'ii I 111 tirlilI' sulirOrtiCltI areas

;uiirt r:ii'I irimt;mnhv :irtrmiiitt smtmrui' hitumriil m'i'sst'ls.

huh icr'y it? II slIm irksu st-:ms sarni tjrt'il ;uplmntmxi iuud c'ly 24 line i-s alter I lie last induced

cJ `i nil until sm'i 71 ru'.

Tlmniiigliimuii I lii' fir iiit at am I tm'uuulimml':mI Imilirs sinaIt irregular at'elluhar areas anmi occasional

IusS iii iim'rvi' rm't is, I nn lm'iuu'v Iii sin trIl it p 5H 0 iii! anti riritiagia part ieularly in the frontal

nr'giirii ii vu' mint it-eu .lm'_ 11 i'm-i' a art I here iii' i-ti' tn Is WI'l'i' hum lm'i'giIi ug ti grohysis associated

u liii i lisjml;irt'iimi'mm I of lii' lmirli'lIS ii iiil spiiulgy apieararlrr it1 tire 171 tiplutslit fig. 4h.

`Ilmu' rum tnt tii'l I a! mid Is it' stuinmi' I rtiiiim I vessels, as ivet I as so mar 11111 nti a uele:tr cells present

I U I him' i list mmii tm'ul pi'i'iv;msm'nit:u r spau'm's, liii' I aiumm'mt a himrnuigt'neimnis greenish or yellowish pig-

huh I - TIes ii :us itt isi'rvm'uI ill a Iii i'ge lmiJJiitIi'r iii su'i't HIllS uI flit' lrirnt til lithe aunt! in a lesser

Ii'gnm'm' iii 11mm' liii mjiminil html in's alit Iiiu:nI ft iii iii:' i'iii'I ira Iduital vessels. 1 loss'ever, it WaS

ut .si'rm'r'mt miuit% :i rut I lui'ii :ilsrm iii liii' whi itt' mmml 1 `I' uttlil iii sitmni' iii the suhirortical structures.

lii :mihitit it'ii. iii liii' W'tiiti minim-I i'm' ul liii' saint' l'rgiuiils, m'mmmugluiriui'rat ion of gl'ia nuclei, mostly

mmli gi miii - iiitm'm igti ni-sip's is ins fu'm'ttnum-n thy hut it-i'd mull i'll 5U Ui imiuut ii mig I ilimud vessels Nissl stain

iruitl hun m'ga `s inmi't lund m I Jigs, Thn, I, tuiu tel - lii simuuut' N issh linm'Ir:t1 ions I In,' ehromatopluores

if I hum' nim'iiiiigi's :iJfr'ani-mI i lit Pli5i'l 51 airmeil -

lit su'tI I m'ri'mi Pu u-I iunml inm'i':ms i lit' miem'iiglia rlm'miir'ii is :nj;prareil hyp:'rtrumpliie and increased

iii mimmumiiiu'r, jmatt Iu'rm Iarlv in I lii' limimtermulio- linyi'u- uI the fni tat anti panic't aI lobes, In the

sri I runt ir:i I areas arum ii' swu'hli rug iif oligiumit'iuiinm uglia m'i'l Is was present . l'roli fcratioa of the

:ist ri ivy Ii's, ishm eli u'murm mimI el-phI, sm-as mu urn lrrmmini mut'i it iii sill meort iu'al aru':ts :tiuml surrounclin

Imlumirit vu'ssm'hs, -

Nerve iii met-s aimil in3-el iii shi'at his ihisrhiisi'il tutu appru'eiahlt' rhauugi's.

hi un:n/n'q fl*3 I IN sturmels was siti'ri tired 12 liirui rs alt mu' I lit' last slumek

`l'Iim' twist nu'ThTiumiummmg sI nurl mi nit "Imamugi's ms-nit' iLl erterl in I Inn Irloimul vessels* In thu

rum mmliii, pa u'im'i ill 11 miii * less Int'l nut-ni I lv, I eiunroi'aI lint ui's im' ut Iris' hilt intl vessels appeare

mliii iL put 15' iii Ia I rut - Fnu'qum'mi liv * I hue 1a'ri t'nsi-um Iau- spares win-u' alsir m list i',umlm'ml . erasionatti

iii ;mmlmtit inn iii ni:mm'km'il rruugi'st iuimm, uli;mtul'ili's'ms iii I Jut' u'u'tlnuIi n i'tm'rureiuls iii thin blood wa

lint irem fig. fiat -

tmigmmim'mm Is ivi i Ii tIui' sammut' I i ai'i r mi-iim I real si l'uint lila1 iuhmpm'ariuIuem' ulli'li I irmmum'i I previously wer
Jlt'i'si'lm iii liii' i'immliul lmu'lial ri'IIs ut' liii' Irlumimit vm'ssm'ls tim' li-eijuuu'uni Iv imui'ium'huumriit nil in larg

iunmruitmimiim'tu':mm- utmrmgi uryt ir i-ntIs slmi'l-iromuclimmg 1 him' Iiliiuiui vm'ssc'ls figs. Iilr unit it, him the front-i,

ruth-. m'i'au'I is-u' Imnmlli fm'm-:ni mum irE jri'uut urldastliiu' glia was mmiii it'i'ul , Iiam'i im'uil:urly rirounul in' in lb
mru'ighmluium-Immnmi! itt' uliI;ntrit hilurrmul s-i'ssi'ts Jig. 7l

Unizitu's u'ummmuliirmu'il rmm'I Imuril `iii' iiuyu'liiu slum':m I Ii mmiii tijuimh' ;mu'imrluuu- Is iii' mtugm'nnerat ion aim
`uict;iri III mi'vt':ulu'ut , iii i't'ri ilium u'mum'I ii':ut i'm'giuni'-i_ sit m'i-immmmmiliimg urn:irlr'iIl ui?stu'uhlleit perivai
i'iit:mu sjumi-m's. summnuu' hiss iii I lii' luivi'timm stunt lus, ii llilu' iii liii's SSt'l'i' pall', swmulti'um and unu't'asior
:tttv I m'imgummm'mmt u'ut - him I hit-sm' a urns 11mm' u'imuttil Iuu'Iiil i'r'tI,-_ iii' mlii' :nlTm'i'Ii'ul lulimumul vu'ssnls eiumut nine
simm mm:nI iii' fri II' iriim liii' is - Si iumi liii- irnt Iv nut ti'i'i aI in :m srt'n in'm' :11,11 I r'm'clma'nf iv irunludetl i
sm-ri s'rmigi'm- :`eb ts tigs. Na, Ii a nut p1 -

- Mmmi toy slilrjn'm't t'm I lii h l'Ii'rt niu'rnhlv i un ihl'm'i I r'rmnul imiunt si'i tim Irs, mmmli age 1K v*, du
;mtuumim

`;
uil' rn si'm'uuuuil Au' I mutt i'hii'i'm'uit iiuti'misiI- as ihllliv;mts'ml liv hlrilmiur's m'mim'renmt surge met'

v:mu-iept lu-mimi ¶11 tim 22A in , `flu,' mumiimm:mh was 4au'i-i li''i'il IN hmmmum m's mIIu'l' t lmu l:isl ituuIu'eui seizur
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Jitting i Iilii. al ,.tsi'i wall N issi si alit. `sl till not putvt'r wag

itt avrVt'i, w're w'U si t w*ti anti t1n N Issi siti isi atico WtLS vory cli'arly outlitteti. lii twIne

arias of I Iit ii:tiitl ti 11 ill si itOh' st':it I .rttl 1o88 or mit r'iItiat ,Iys,s of itorve tUs WftS a1pareflt.
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11. at itsmul tar iii hti :tl 100, u'n largt'tnVfl I of I 1w ;wri vasiular space and blood

pu'u li'sis. b tutu I t Stititi 1 :a ott 1 :u'gm r intnI nuurit'iir u'Iu'itwn Is jit Jo' a'ri vascular spaCes 5

of witi iii cittil iii ii siult'rt Ipili It' pi gnu'ttt . Ni ssi si ;ai it - It'diti iii 11uw'r ittiagiti fit'ttti On.

It .tnul I limit', pat rity sI ui I lirtal lu ii nI i..iilul iut'iInl III' :ulvmitt I hal vk'ntu'ffl 8. Others

sIIrlmIlIIlI I liv sotall :t titi i:Lt-gm 1ll,01111 ut'Im.i u'it'ntviit s Jig. Ia * t tic I;tt I t'r containing gr:

tar grml'luIsi u or slight lv vt.1 iu,vish iigno'n I Jig. Illi I. Iii u. 1mw I tisl taint's the lerivttsc

spamu's :tliltaIt't 1 iti:ur Iu't liv di lit I t'tl . Ii. to It lit ii in. st inn' hint ul `u'ssmls in 1,1w whit r

I lit' Ii'oiit :tI loin' wmtt' stlrrtnilltlcll It I ttmIt'lLSI'II i,uittlu'r nJ c1iigtttli'itilrttghiit nuclei.lit I It.' I riutit :ul niIt', I igi-uisis til licivi' ct'lls vus lit'uiItu'iil lv ,`ttrttuiiitu'rcul . u.I I 111104, thu

rtIImlmits -t'u'tttt'uI lii tic itittiIi:ut lari_rir I han usual tati.I u :ts sI al iut*ul ji:tlt't. `l'iw luI z
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I I"u I i'i ". a itt I 1 :i :i ItIit i'gli iiliL i'iiiilirpnp'pI I lit' pri'st'nrt' iii liyit'rl iiitilis' ;iittl li'
`I &In i'lP'liit'Iils. 1ir1 it'tihirl :in.iptpii I lip lilitipil %`t's&H'Is fig. III.

I ii `ii `i ` `iii `t.'i'ti'.I I I lttlppi'p'tl /i `In inns! l'izifrt' wit Ii nh'rt rival nlrri'ltt of 11 v,,
`I'ilalt''ti ``I :i `-i'i'tipjt
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ii. Ui':ti't iv,' ji.iliti'iui 11111 itt liriiliijil:isiiiii' gun iii I Iii' iu'iglilitirliiiippl iii ;i ilifiIt'if lifiii,1ji",,i'l tsl -i;iipi Iv'fjiip,i i.iwi'r iiiagriilir';iljpipi.

1/ / / t% s:in'iilpii'iI I' II'ipprs :ilii'r I lii' l:isi iii Iii' sI iiiiliii'i'if si'i,jti'-'
:ip I ii:iI iii i'ii.'cit v:ir'ii'il 1 piippp 1.51 I it !5 Iii:i I.

I/s i `i'iti/iIi'i/ss lip' iiiin'l l!iifiliiiiiil liiiiliiij.i i'iiii&n'411'il itt iii:irhi'ii v;i4i'lil:tr i'iiiigi'sliiiii
t' it nit :i',iiiti:ii sli:ifii.1I"q. if flit' fiirtii l'li'ipli'iis if Pitt' .ini Iii npjp. iivrivasi'nl:ir spni'i's',

IIA',It''. I . liit. i. I iii.iU

iiiiiiiiiitip'ls'ai ii;igcii'y it p'p,Is miii :iiiii hg 5'11j1'I'li}ltil-likt' jtigini'ttl wi'i'P fiiiiiiil lii lie gray

iii:tI I t'r if lip' Input al jiiilt', iii a tow iuislttiii't'ii, liii' c'atill:ii'ios :tçin'tirs'ii jii'itiiiinent and

siiuuip't tins iuii'ri':i,-i'il in iiupuiiln''' iii iii,' linicil g:uiigIia wit l,liuiiil `i'ssi'Is Vi'l'l' surrounded

lii' iiiilil ii'iiv:tsl'uil:ir iitfjlIp;iliiiii, iii s'ipi:plI ini,iiiiuini'lt':ii i'lt'ini'iits.

1i:t iiiipri'giin liii tint litipls i't'ti':iii'tl ini'n'asi' iii iiiiiiil vi aiiil :iI mm's iii 5121' 11 various

gun i'i'lis lull ;u:iiI ii'uilai'lv iii niii'iii :tuiil s,iigiiiii'iiiJi 1i411;ii'
IrA m.''i i''iilly tLt'iiihIiul, or in the

li.'igliliiirliinmil iii, Itt' lilinil `i'ssp'Is. hiiiili' sit iii flu' Vt liii i' unit i'm' iif tin' I `itnial lotte, anti

i't'i';Isiupti:ill' iii lii' ti'iiipiii;il.

Smiilnii Ill ii'i'iiuii':it iiuiis p'p''i':iJi'il ill Siihilt' huI'h''i' i't'11t4 iii' liii' jniuis luit iv juriiilttcs of tie-

p.iviii'i'ui I iiiii il It gr:iuitlluim' iililit'il I'uilli'i' atitl tiruiuigi' m'i'ilil'isii i'oliii'itig. , few Iii'iIrOIteS if the

[inn ui? uI a' I in ri ii'ii luurlv if tIn' miii lii It' utyrrs iri'st'ii 4 ml flit' suinu' I 3'jui' uI i'liutiigt's bitt to

a lessor i li'gut't'

`i fl.'. 1i'

...r'

?t/'4"4'itS1 j-'
c

; b' *,; s,,. Zo
I'ii 4 l'uii Iv iu'uiulmhu'IiA iii iii'gi'iii'i'uttitihi ;il iiuili nil ing lilian? vu'ssi'l wuills; hj and r in

i 11' liI'i'I'iIsi'iuIuir spuit'i'M. Siitluiti III `.1 :111. ut s1i'iliiiiii iiiuigiiilir'uiliiuiu Ii arid e

high fiiISS `P hiuuuguiilii'ui I iiiii

lu'l uii'hitiiuiuuil ii' intl it's %%i'i'p' sill Ii i'rp'i? iii I lIp' vlii Ii' mtsuul fit itt' flit' Intuit uti litla' uttiil 111 IL

li-si', ilt'gu'i't' in liii' 111 i'ii'l uth, I i'mniiiruil unnl inisuil guiuigliut `l'In'ir sI u'mui'f mind tutu tinrlrurial

uifIii'uPIuIuPi'h' IllJiI ili''Ai'i'11i1'il in siiuiui' itt' liii' `liSt'S.

1/i.i,/,,q !`` ! ts'uis suii'i'ifip't'il IS luipiirs till vi' I lii' huisi itt' lit' i'igli I iiiiliii'i'tl si'i'F.uhI't's art hILl

i'iiu'ii'tif iuiIt'hpsiI' vuirii'ch lu'iini fill Iii 225 uii,:i. i

`I'm' jiiuil lilittiph vi'ssi'ls svi'i'i' ililati'ih uimiih i'iiiigi'sI iii.

Iii I lii' triiuui:ih hula', i:iu'fii'tilai'lv in liii' lii'u'i't'uil rat i'i'giiimi , tiiutrLt'il I igi'iilvsis iii mlii' nerve

`ills St ups aiiui u'i'iuI , lii sitilit' :i i'i':is `.liu'iuikuigi' itt' I lii' iti'i'vv rolls uiiid i'iii'l,si'i't'Vt' appearance

if liii' liI1ii'i'sSi' ti'ui' iilisi'rvi'il I hg. flu.

t'tiiiii itt' lii' liltuiiil `t'sst'ls ut' I lii' gu'ui' intl tslii Ii' tutu it' tsi'ui' `.ulmi'iiimtiiilu'il Ii' int'reasctl

iitiiiilii'm' iii' gIi:u ituii'ii'i

ri'i'uuisli jtigiiit'uil ipulill hal iiig flip' huliiinl vi'ssi'l wuuhis tutu uul huh's liii' iii'ri','ismuIutr sjiitcc's

isa-u itn's'nI . iii `uujuul's Jih'i'i:u tat iiins ;i liiimuingi'his'iiiisl' ituiurt'gnuuI oil uiuuit i'u'iuul . of a. thick

ii iluii', i itfilt i':uI i'd liii' tt tills j id: liii' Iihmnnl s'i'ssp'ls,

iI Ii liii' I oil vga's sil `i'r `all iiinai u' iumiil'i'gimuu I iiiii hu'w stun II pt'S i'u'hiai lui'innm'i'luutges

ii iii' dvi tn'Ic'i in flit' si'l,i Ii' nnui I `i cit flit' `nitif uu.i lithe fig. l2ui I, Siitiii' ut' I mont won' t'nunul-

F

I

k
a Ci

St

: :

S

`0

S ns'e4
.

.5

Iv$
1e1

S

I.

t. 4S S
b 6 pjii -

iii, *`,` `:
A 4 * S

a' - S

: 11

- - ` * a



Ii
. VEIti tfl, I.. itoizix, AXI M. Iti:LF.xii

.Ii il il - -ilit I' ` :11 Iii' lli'ljiiiI ``I liii IllilluIri Iiugii' suillii'uiiiiis s.'i'iiit'.I It ill rt'i:tii'il
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i hit 1iit' I if I I :1 IIili':i k I'I.C tiIIlu'i I :i Ft el :i sprj's cii runv,zJ,sjin,s, It lisrIi,s,'ci
hi ;trflfv -`llii,ig ci NiJ fls fleli :is IigtuWu't intL III ileive c'eli. The gun ills

ulii,.,J ii:, ii' ni lu `fl'flsj I' fyJ;", `1'hi' sc'k VVI'P ilik fiI :ciul `n'g"tl9l;initial I a i' ci ic:,! :`rc'Iliihjj :tlc:i VPJ'c' nlsl'r ci!. Jltt t hiiiJ gruizj, Iii
Ufl -"1'r i'i,,J In `levI vii':, rtiij'p liii 3"c'iilins iii' I 10, 125 :ual 220iilI-. HiP IIII `INjI Y U jail li'i,jti 1111114, 2511 ill.a. ;cticl I he ihu'af ion vu c'n'cI Fri on
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I a. I 1 :ti .I;ichc'c I'Iuligt'l III of iilcu,,I ti'scI ant iu'ciicprrji:i.rj,. slJIiflsjcij. ii I'PIPI'Iij:,iImgi' I ie,j I"ga's silvir ;irlicijai$c. iuqkrPgr,:cl icia Midiiii,i Jicwi'r Ic:IgiiiIccI

" 111111 `illS cii :e'Jilcvxjn, July 1 wi, allilialls scirvit'piJ nut! Wer:' s:i'i'jfu'c',J lIllerIi am! II days 1'err1 R ely. I list cilngic':tIJy ifllIlIV iit'rve cI'IIS J1I'eSt'III eli :11111 c'`u .` I hug a nil I, `ss `cm u iccil lv I In' s"vc'i'e Ivpc' cii vi I:I nge c IF N Issi. The gl Ia c'elk1 flt itt it `g I'i'ssj `i' elm miges. I'lcc' j'i:t was tic ickemcN 1 11111! I Ice lchnni vessels `t Illgesl t9 I. III I cc jic vi tascu u hi c' sfHlec's jim'm'i vu seti Jar `1 I'In Isc'les," ret! t't'lls anti 191-knc'yt i's w:'n' IIIIIIII c inhv cn'c'nsiccn:uily, `l'lw sauc' c'hi:iiiges vei'c' hicuijil iii lieI ganigiiu a iii! ec'i't'h,eihicj,c,

t'liA NOEs ix mllt,IN F'OLLIJ l.t, IILSi I.--'''

AlPeN ti cud JIm cghc's 2 c csc't I jut t 1 ce r expenmnemd a I wcuk 31 eats. Two groups

cli allinni is tvere NIL jec't cii Ic, 101 Itl''c I `Ifl'iilSiOil5 six I mies weekly cci' a period

vu lying From 2 cc 4 tv''t'ks .. ` I hi c'ci grin mp cii eats ret'c' ivecl shock three times

wet' klv llJ II U cit J cil It, `1,1 le ci ent iaf III 1W 00 `VI!Y U It u'i'nitl 1 mig i'icc'i'ent was

110 v., I 1w liii eussli y vam'ic'ci Fri an 150 ci 200 m.a. The dimensions of' the circular

elec' t m'cjc k's nu':u sit u'c't I ill din meter 5 nun. N ii dat a as io he `NUP t local ion of elec-

I codes nut! flit' I iflht' cimint hint cii ilic' flow ci! c'mui'm'eiit an' given. The :iicI hors found

ext ensi "P 51111:1 ra `ii Doll I lcc'iii"U, :mges cci a ml hf c lc'grc'e in I -I animals. Hemor-

c'Iiages iii flit' I ira iii m ilcs a tire rou'l `X a rid wi cite mat `1' mid-I cram and cere-

Ice! Iii in tvc'c't' ica cud lit I t'c is. lii I lie Intl er I hie' Wei'' mainly 11 pcinr'tate type

6'
Pci:. I IL `:isi'cclctr cli liii at i,,mi, vii hitrgecuc'u I a liii priiucccicu'eil glial pomli fc'ritl-itcn. Caja

n' 1111 sichd cilia Ii' cccl Ic-c'gccai lint I hit ins- Pc'cc Iic'ich uii uii tim iliac I * Mciii utmi jcicwt'r magnif-
it-a Ilitti

wlm,'re:cs lii i no :iujinials I Ict'v welt' uimmt' exic'uisivc', `1 lit' ills! rilnul ion of the
hu'mici rrltagc's vu c'iec I; I hey wc'c'c' cii It c'i cit linec 1 to 11cc' :i ira imnmc'diately beneath
Ihe c'lc'c'I cccl Ic's. The liemiin'lc;tgc's were t ismia liv hi'slt 1cm if in several eats disinte-

gnu I ed I cli uccci w:cs :thsc c emic'c mliii I e met I. lii flit' maui, I he mit' i'tr cells remained Un-

:i hi'c'c't ed . Al I I rues, glia utinlit Ii's wec'c' ol isec'vc'c I wh ic'lc iI,' atiliti cN iiciem'preted as

`tic it'nc'e cii' react 1111 lii pie VII IllS hiemi cu'c'lca gc's.

imi I Jut' 5:u lit' vc';t ., fefl w `ei 3 i'c'pc cr1 c'ii sinli tar c'hum uiges in 28 m'ahbits

:iuid 10 nil s. `J'l uc'sc' :tcti ma Is were I cc':, I ed will: a It c'rucn I lug c'm m m'c'c'cct cut' 50 to 60
c'yc'Ic's, jcu ecu Ia! 00 Icc 150 V., ml c'iusil y Va m'ing hel ween 05 Iii 301 m.a. Time

di i':c hun .3 Iii lt:ili' a sen clii!; I he suriaee id' If up plec't I'ccdk's 2 511. tin. It is interest

ing fcc mc' cI c' I Ic:u I 10 m':,Icl cits mvc'rc' pa c'idvzc'c i iii the i'd II iiuc' tuFt luest' iii `estigat-ions,
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iii I lic'iii ;t lit I hi Iii'sl `-litirk. Iii ciiilv I lii'ri' ol liii' rvlnaining 12 i'altltils no

It tgit' rli:iiigi t'i'r Ittiiiitl tili iiiiri'rtsl'iiji' I'N:tflliIlaI inns. Iii 11 I hr ol 1101$,

it'iIiauj'- O'it' pi" `uI `` ii tiiii I li Ili''TilIPS id liii' ltt'nilit iIiI ijtiIiui `11111 aint

``uuliiii I Iii' I rain slrtu ;uiitl `-piiu;d tiuuil. Ilnt't' iwiintu'u'huiigt's VPit' usually nuuliuwil

lii' iiiiitit'tli:iti iit'iLLIllun'lillttlI itt r:ipiil:ii'ii's :iiiti snail! `,iIi5 tint! Wt'I'' 1tI'tiliIi''t!

hi lit" i'iiil tilt itt liii' ii ails itt I Iiisr Vl'5"4'Is. Ni g'iiPiiili'f.Pil gaiiglioiu roll lli5I'as'

ti 2t'ii''liIiXt'iI iuittli i'i'r:iI i j,Iit i'i':ii'i jij iis nitsprvi'iI, I'NiPluI Ill Ili' iiiiiitt'tli:tIv

it iiiiii' tI I Ito lit'iiiiii'i'li;iii'' :tiitl iit'i't' tt.'.uutihl' itiiiluiIiitl %`iI ii a suuIli'W taut

ta thug t"I°itta tiE I Ito siuit'ttiiittliiug I issuu's. 11 untti'rhtagos :ilsti ivt'u'o pi'i'soiii

it I lit' Ii uutgs itt Un luiiii:i Is nut! iii 11w kitllioV-' ni I itn'i' tint itt It itt Is,''

i'i''ia. Lri is. hurthiti :iuiil IC:tliiuttwskv I stilijorlril 12 I:trr:toii- i'lit'siis

liii lii Ii ` - itt t'lt'ti iii slit Ph ii iii lot' P0111 Iii it its " ii'sotuil ding as `itis'iV Its It issli di' I in'

ithiiiiuii-ti';ilitiii ni hut' Irr;ituutoni iii hiluu:aiu Itoiitui,s.'' S'izuti'u's IVI'i'o iiiihuui'rtl Iliii't'

liii'' ii t't'I'I', itii:igt' :ui''iii.! li'tlii `71 i i:5 i'itlt t'iii'i'i'iil I'uiutos ni .11 Iii .1. iii ;i

t'rt tnt 1. `liii' hi t'gi'sI liii liii ar iii' st'izi in's :tu liuiiriist i'iit I i' II - 31 with npphiou 1 VI iii :tj.u,c

`ti 135 antI riii'i'i'iit llIis5iUi' Iiiiit' itt . In iii a 500111141, `l'hio aitinutis iisinillv Voi't'

-:tt'u'ihirt'th 21 hutiurs till i'u' I lip last shita'k. 1'lit' rtuiiuuuoiu iii'uiu'nauIiunIngn' IrrIuriiiiuuo

iit'ii' ut-itt. t'Ito inirriisritpir shitthit's thu liii! shitti lilt' ragniIa':iiit Iiisliqiallintngir

* 1U iii' iiutuiuu'I :i iii t liIi'it'iit'u's I u't nit iluitsi' iii siq i!uist'i 1k iii Irma I ri iii irni

iii in

Nt'iul tiii'i,oi' ;tiiil t'tt'tviirkoi's 5 l'sl'I'iltt'tI i':tsi'uit:tr ilil:iI:iI luuus alit1 ifluiiill' Iii'iut-

tuili;igt'" iii liii' `tli'ION, ifloltiligos ;iiitl ;ti'tuiiual 1111' `t9it iiu'lrs in sonut' lintlits til 12

lilt ltltEl't'I ilsigs. Tlio -dittrk wuusuitliniuiislt'rotl viI Ii Ii tilt t'iil itt! uI SI V., t'iii'ii'iui

-I na 11 t il 211 in.;u,, thu i';u I ittli . In iii ;i 514 tilt1 tl nil `u'va Is nI 3 Ii, 5 t hivs, H

litilithtoi' itt' shiork lii' Iullllut;tl `al' aug titan 2 lit 25. `h'lw :tuil lati's l'Ottlt'ul ill

;tthtlil ititi slll'iluIc:ig'' itt g:iiighiitit rolls. tuuiltl u't'arl ion it' glia anti ;ihsruirr ti iii'-

nut `liiu:ilit ill.

"iituiI:ti' t'lu:tittu_u's `° ltu''iltuisI' thi'-ru'ilut'il I' .ltiu'u'isttuu. `i't'hs tuiuii I `tulilt liii

iii unultltits, gtuiuui'a luiw'uulu1I rtut". Ilti',', ot'i', IIn's'':utilhuuut's uun'il hunt' I Vi''- iii

u'it- i'uuu'i't'iul rttiutluIt'It'l,i- tli li't'it' uI Input I lit' iht'tI lit-it tu'Iihn'It' I'hl'.

I lttItuus, I ha rru-i'o Iii ttuutl Wioisuuu:tii nu iutvt'sI i!2:tlt'ul I lut' iitllun'iuri' itl' i'lt'i'I nutiu:t I'.

i'qj- tuuttlt tin' `I `not uui't' iti Ili'' Iti':uiui tI thug- IIItttulgll ``tt'rIruuIuIlI't-it.'.is is iusu'tl

tu It :uuuttliiti' pull'1tttt. ;uiutl It't'Iuitir:tllv i- quilt' iliti'u'i'u'uul i'u'tiiiu 11w olorl rio rttutvuil'

-nt- -lurk til' `ti-bIll uuitl hlitti itt' :tui' iiiu-Iualiuug it jut itiut' n''iow htt'u':iuuso liii'

`tittilt' uuiu'itl itint'tl iIrvt'sI ig:ut tn's t'oi'I I hal "siutt'u' t'It'ri rt,iiuui'rtt-ls Ilt:LV Ito i'ttutsitlu'u't'ul,

Ilut' llt:tilt. as ti luItittIlgatitIlt cut' Ilti' i-Itt-hit' sliuurk Iu'u':tttuìt'iui, itiutu'pluttiitgit'

`tt;tutuj's itt I lii' ttt'I''iiuis s'sIt-uut ttt-t-iiu'u'iutp t'u'tuui i'ht't'I rilsllttu'ic ittiii,itt Itt' i'Nitt'I i'd

itt' iiitii't' tiuit-sttitkt'ut :urutl ruitiut' u't':,ihih' u'u'u'tuu,uuuixt'tl iii 1 lu' itu'Itiuu iii ItItiulitliS `uilt-

itt t'lt'u'I i'tiiuui u't-tti-.'' 4t'''t'uu i1it,us it'i't' tust'ul iii I lut'su' n'xttt'niuitt'iuls alit1 ti ut!I

lit' :tuuiilt;tI-. t'lu't't `ttut:tu't'itsis i:u-.sI:iu'lt'ii `,`,iI it tt'l:ul in'1' sI l'tuug riuu'i'u'itl tti hI

uu'tt I ittit , Thu' -1 u't'iigl Ii t ii' I Ii'' iuuil ltd riini't'itt va u'it'tl t'nttin 211 III ut , itt

Till rita `I'ltu' i'ttlluugo is rutut gii'u'li. hiu all t':iso I Ito i'iiu'ni'uit was :tIillit'ii I ltntttigiu

jt:ttltli'ui tIn's i'titlt's iitu';ttt'th ttvt'r I lit' It'ruullt's . ,tlor 31 sl'rtilnls itt' luighi t'uii'u't'utl it

uit't'i'i';ust'uI Iii :t Iuiiu'u' lt'vt'I tititl sit tttljuislt'tl I httul nl'sluiu'ttl lout otiuuhl l:ukt' 1dttt't'

iii littuui :tlthitii't'lul iutup;iiuuttt'rtl thu'' t'iuru'u'tui itt I itt' lull i'rtI5iS hi''t'I `:ii'it'l1 111111 7

Itu -Ill ill.a.̀̀In' frt'u1110noy til hut' 01 Iu'l't1 ii Vtt i'i'i t t'rtum 00 to 10,000 per second;

iltli'uttittilittI iuo i'ilrrt'ull llttw `,`arit'ci from 2 lo 75 miuuulos. `flue animals were

`:trrliit'oil iii tlit'ft'u't'uul ways, stunt' i luntiiglt InJt'tt hIll uf t'tlit'r into tue lungs one orlilttnt'tlttys tuft or lilt'ott' i'm 1111 rot isis, 11111' u's i ty appiyi uig aVPVhigh current

slit trl iy at'tt'r i'lt'i' In nun rt't isis tim! t ul Itt' i'slii it iugl i ii ruin'i'nt 11' ml orrnediate inten

sily tiltithiot i itti'a pitditi tgu `ulj writ al oat usia g, a h'l or a t'tinsit lorahk' time, death from

iiiiih'i IItiIuui'o. `I'Iw usituil sIllu::!ttttluut'ltrttlttllutthtigit' I ooltnittues were used. A

t'tu t't'ftul gnt tss ;tuiul uuiittt tsu't tpit'stiltlv t d' mItt' tx I tt'ni inu'uu tab a ni mit is did not disiiitst'lint Inuitugit' rhtutitgt's.

.ht'xtt IllIi'i' it iutl I tW'l ti ill nit 5 sI uithit't I I lit' t'lui'oI s tuf `hoot nit' shock in 23 cats;

I U ut I Ito a iti uuai Is u'ort' I t ti si iuglt' slit irks wit lit'ilrl't11l5Vuiu''iiig from 60 to 2000

tOM. It ii'a pt'i'it iii i-al iging I tot worn 2 a i h I I si'r nit is in dural ion. Alternating 60

t'. t'i inn `u I was Iisot1: Il to lutti oat in!Vutryl ng I'ui tin 121 Itt 551 v. anti copper dee

I I't nh's utut'tistiOIlg It x 11 loIn. `I'hest' w' Ii' jiia roil in a wtty``timparable to the

uustintl int'l tttnl tifi'h'rl t'tusittui'k ii man."All 11112 of tlit'st' aititimis were killed

by thi iit'k i lt'u'a lull a lit tiu. `l'i I at'0 suin'iVa 1 i'au'it't I fit tin a ft'w minutes to 9 days

It tIlt itt'i itg I lit' hiki sltt irk. `I'b tt'itsiitt 1 in'ia't qu;i hut tltigio I Cob nIt 1ttes were used in-

rh utling t Itt' htu'iuziuhun' iuirl hut at titiVttSt'l ui' 1 uttl I`nit.`l'itttst nut hittu found that a

11 irk ili tsr' itt'301 ni.ut. ou't ut Ii uot't I untly It in u I uu'k'f pu'nli ut i art t'nit dunVItsoconstrictiot
tittii ihi tad ii tug. Ittil iron 1 di' "WI I Iiiit11 it' haul it if I itt' oturnont 4 minuS es, but not hail

Iii inn a in! :nu lit ritu' tu 1,1t'i'Iitt' sitiirk.'' N t i i'ast'ula r tunt I poni'ascular changes

fr uilitivilig tuttrks wit It t't i `utu tI tif350 Itt 15 un.a. wt'rr soon 1, 3 and 7 days afteu

slut ut I - `i I Ii sim ugh' sI u uti' ks of 511 Itt 15111 nn.ut . itml t'u'it dan vasoconstrictiol

w il ii 1 thu itt-hill tg itt' I Itt' t'; i I ti hut n' I tot I, "Iis sI ill nut irt'ai do, at Ii mrs 5 minutes tu

I Ittainstuflt'rI lit' slutit'k. V1I i! sluturk titust's tit'2111 Intt. hliuviuig for 5 secondi

am uul mtiii',V;NuII ill nu hyt it' -u uul t't it thu I lit'ata Itut't't I wit 11111 t ho t'tiiiuse of the patlittI hut'u'ulrti'lulI liu'iiiiglu t itt' Iii'utitu: iuiuti'giiiutl parIs tui t hit' uuuI It tul' t lie ourrent w'hert

i `unt'u'i ul t tu'uusi ty a ` l&"s sIll 1w oil oak' a i'l i' nit tIn l'V:tsttt'tinsl ilol hull and blanching o

t iti' t'uuuiihit'y I wit. i':i u'ly 1111 huihuigiu' c'tau ligt's of I Itt' lit'Iiu'tul pant'itrltyma could h

1i1'ltlltl't'II uauly dl hu u'uinu'i'uils tuf 15111 in.tu. nn1 alttiVo amal utnly ii llhin the path o

lIt' i-lini-1'rut Vih It t'tuu'nt'utIs iii'150 ni.ti. Ilttwhtg for 2 Itt 5 st'u'tintls they were Ctt iit'sst'iuti:uIhy it' Vt' Nil iii' I y in; w II Ii u'u ini'nitls of 2111 m `a. lit iw iutg for 5 to 10 sec

ul it Is I hut'y wt'u't'u tfutitosst'Illiutl ly I iTt' vu'nsi I the I ype. All hi u's' 10 I lttigenic currentvi'i'i'itt:ttuujit'i'utg".lion' til' hhitw alit! ihi'iusity fan aIituvt'I iut' u'angt' of cnrrents usein ittinuutuuE. `.`l'. V1I It singtr slittt'k tltisu's nithull1 Ittultigit'rittuutgt'stuftheneurr
bitt u't'noltyttiat'aut Iitt'putit Itut't'tI iv!tin! t in'it'nu'u'itgiuiza I ult' iiil ii hit'commonhif

I tihigit' int'l Ituiths.

`iiu k''IliltInauiuiliii ut' t U 1 a 1st tilSi'itout I s ill I hid u' rxpt'i'i mciii It]! irn'cstigation

`l'Iui' 12 ttuiimah5 wt'nr uhivitht'tI Its I'tdituws: I tt tiNt guttilliiiS utuls was treated wit

t iii' hi nit lit' slut irk Olttua Ii I v t if I It'i'k `wi I z. Sc' Veil :1111Ilitils trot'ived 20 series t
fuun:ttlit' shittoks ivil ii hurrah imtlt'nv:ths tul' I utf a st'titiutl ho 1 st't'unuth; in one animt

iif I itis go tiulu t Ii I hut' t'i I ni `uI wa :ujul let 1 t-t itt I inut tusly I'ai' 4 st't'tunds and a fr
tiul t't'va I u if I sent ottIs, ft tili uwrt 1 liv a itt ill wI silttt'k t if 25 sort on Is thiration. Ti

ii t'sI su''t'n a I tUflIl is worn suit' t'ilit'tql III uI `i'Vtiis̀ itt''lmugfu't lIn I linee days to tc

wt'u'ks, ftihittivinglIit' luu sI I turn I tm'nl Ii tt' hutsI 91 was sarni iit"i 1 24 hours subs
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* ``iii Ii I lu I fl'i 111111 *l'lIl' "``4111 I tiIIlII 1 1411' c':its vas I l''af eu vil Ii file:itii I I IllI 11441111111 11-ilfliJ I 114' 1 Iiiu'i' iii:i'ltil'. `I'll!' sit t'iigI ii ul ilu' `iit'-

`1 a-. ii 31 II II II iii.:'., lt age 71 hi SI v., I ilin' 0_I st'c'i,iiils, lii I his gI'uIIJ It

Nt ii VIM I `II IT ui vllI'4v1' Irt':, I 11'ilt :wii UP; sari'illni I liii' ItiuflI Ii.11' I I lu l:i"l ruli iliuia Atlilul prl'glIahlt nil ri'reiveil 1 1 I rI'aI anents inul after

* hI' `l1IU III 11111:41 livitig kit 14115 ZN s:I'l'iIiIa'l I hun' days alt er I he last nuivulsive

liii' l:i'-l l':tI 1''l'I' n'erl I wu I t'i':il tiit'iils Itt u il:iys aJ11l't t'tittsislitt& I' :351

Ii I . h ii' lull Iii 11 `ei 4111 a in I nas s:ii'i'jljn'cl I inn' days fi `r I lw U'pi `nil

re. i1-.IIIII, ;l'fl-.'- ant Illit'I'useuln' 11IV''-tig:IlililIs ul die hi'aiii ;iticl MIlitIa! `It'll

`Ii' nil `Ii-.l'lu'-I' arts' Intl lillIugir i'1i:iii" Iii 1111' rats I u':IU'll "1114 "ruiiviilsivt'

:111:4 1 gui I- 11, I lii ` id VIII In I iiiuii:i ii lii nIle `a I i'i'n'ivitig `XI''-i S I'

in -luu'I< `Ie-e', a siti:ill :ii't'a Ill p I'i'I':ilil1:Il' li'iiiui'i'lagt' t:is 5''II :1111 ill

Ii''Ilu'I' l'tlii!1,4''.tjii1 :ttiil lIMillliIiI'In'l' II tIn' stiltills :iriit ntIi1l;ii'y e'...t'l'.:.''

1.iIl 111 I'I'Iiu ti'I `I 111:1114 I'II:rIu,''s lii 1 14111 llI.!,' slit j''t' I In slIll'l'Z I il':il -

ii' `it `I'! u' ln ```1% St :t- ti Iii iirii"I ``irti tVI I Ii liii' sa nn' iii:ii'I 11114' iisi''l I III III thai II

:1"''" ffiui'!' kI''I l'lIla''.z Ii., lli'at,&II :ttiil llilI'I'l'nl 1ill' iii I Itt' ```111141l'fl1'Iit nI

`I''rl i'Iiill's.'' `1111' lirsI dug was I rI':tlnl stilli :t I'IIi'I''Ilt ut 251 :iiitl 351

`ii a.. I 11114' 1.2 i,I :1 i 111411.`l'ln' sliurL-i St `Ii' gi ``hI I tin' SS''kR', 111:11 111111 ``1' 15.

-n',iirul dug Was lri':itnL ssilli :1 i'iirr'i'rtl of 3511 lila., 111111' tl_i arid 1.3 set'uiuls.
1111' `.111 IL. Sfl'l" given d:iily, I ul :ii cwrnl irr ilL 1114' i:isl IIIg 5515 sulliJn'In 1 lIla

1111411 il .ilI ijiai,, Iiiw' L S'i'4II5 Its'ii's' Zinc! 0.1 5''lIhId 112 hIm's, viilt:ige

el givIlt I Iiiui' I iuii''s l9'kI', 111:11 11111111 WI' I I.
I

list nit gie sI ;itlie li've:i HI I

":112,11' pem'iv:isl'tl:ir le'iiiut'i'liagi' :iiiil r:iiiillai'v I lirunhi iii nie' :iiiiin:iI :11111

li 111 k:lj!3' :1141 is'll'Illi:t cit g:it1iiJii Ill I1'Ils 14:11'lii'' `-ii,' ii I Iii `hM'I Il 11 k's ill I t 41

:tri 111:1 - *

11411lie- lil'WI 14'S 145 III tin' lih'i':tlili'i' nIl 1111' `I'lt'rls 411 fIll' `X11''I'IIIlI'III;lI

`II' 1t1-iiii" II 1.3 i'Ic'i't I'iI'ali' iiicltit'i'iI Ii]ilill till' ltllI'iImulu1g' it tIn' c'riI r':il ta'r'-

5L1" `-`-I I * Ill, 1114' 711 liz''s I Ii;i I stInk' S inn' :11 it 11115 I''Il Ill 91 lIrk'iIl'lll' iltisti,-

1112,11' `tt:1112,t's It Ie'i's htiI'II hi lirmil11111':iiiiit't'i:thtlt'1III'I':Iti111-',

Iii :i 111 III' 4 1'I :tilt' 1 a 1iiI'sis it`ini-. illItsI In I SIUhlI' ut I lie t'iiit `:14 lid tlI'' liii 1-

lilt!,-' I'1l11 lit' l''t'I't''IIii"Zi'S'l'l','l I':i'l iit-.

I 1 / p,Ii, .`.`;/ij I I/it Il `fl'U'lf/ l'lfl't'lif /151/ /f4' f/it 11iIiI'l/fli 4/ `0/ii'iit,snin,s,"t 11114'

:iiI liii".- ia s-i' hls'l `litivlrhsi s't' ilusi's ill i-a I_s. gnmrn':t pig, `1111 iIs, eals :1111 lugsIl'I'e-111'I'Ilvi' ut' I lit'517/'nI till' :iiiini;ti_`IllsInt'laluimt' might `XjIlIihi tIll' i'aflal IliP

11111 `-lightl liralitigs iii III L& 115 l''}hlI't'II Ecu' inst :11141' Iy `1111 Ii 11114! I3irii I :1111

I,h Ihi'rk 111111 I hit' 14111'Inlid, and I lie inn rkt'd liu'nitiri'Images I'I'pnr'1'4l by I Ieilhruri
:401 i'iI 13 55101 Ned a iltit i'rit i:n! uI UI In 151 vulls iii rats ant nnliliils.

2 I /`itiii' tiit I'll Ijtin o/ I/it' `u/i pit/sot /ts s rEin-i',,!, in'' 11111 it II'S I 1591 u111' fi':i

l IN uI a s1''iIiIl 1111' illst:lll'' 0_I uI' :1 seeaiul ill' 02 1 II st'rtiiid ; tilIi''i's nisleall

111 I 111gMIflu'I iIll' 1111 curly In Iligliel' I'i'lI'I hills I a s''tlitl liril to I'iiiI .seeuntls orI n't 114k a 111 `V' ii 1111111 tO's.

:o `/`:i u/ u'!tt'Ii'tu/t s, I liiI eah'sv :1 nil hurs lis'll iii small a ,iirimahseIuM'l 1115 41

-ci', iIiIllt'lIsiII- 111:11 55111111 I'IIV''l'nil 4lh1l t li' Ii l'''' uI IttIui p1't'Il-cIImI:tl regiiui ut

lIe- I I'tuil :11 hili'' as 15191 ill IIiIlmm:lll I 1111 iiu'iit 1 hid :it lion'sIlit'ssliuhc'brain :mnt

clI-i1d' li11IslmmIl lIt'iIIlli:I,

I I"n-qut'nt'y 0/' jut/in'! ion o/' `ti/l i'nl.s'ii'r ,s'i"iZO/'I".s. Some svom'kci's subjected the

`XI i'l'ilnt'IiI a lhhi 11'h;lIsInIWO ui tin ate slaa'ks weekly. I H her' investigators ap-

P1 led flip vim i'i"' ails t Ia I Iv antI in soni'' t ier'nsions ``C1lIWiPe tInily.
`3 `I'tiltil Ii iIlli/t'/' 0/ lfl/il'l?/ `till l'ilI,sluii.S'. 11 Ut! 1'ji air pt nrs studied the

I111111si ft tIlt its irig 1114' iJ'ah' sv slit ceks, oIl ii'i's inst `Ut I I''Itii't ed finlings follois'ing

11 iu' 21, 30 ton It' s-en 11 o'v'tn ted tI InvI h]sitns,

U ,Sr'/t'rfjoii o/ t'.i'pt'i'imrn Ii'! ifl ill? t'zfs, I i 1ir'en t :111 lint's used various types of

Itilinia Is'. II. is tvell known fri tm tlit'fei'ent experimental 5ilil''S that not all the

l:lbtiral til'' 101111111 Is r'a't ill I 1w same way In a given t'xIWi'IIU'lItul investigation

11111 thaI, vat'ial ik' rt'a't it tns an' utit nhs't'V' t only in thillei'ent species but in the

diIl'ercnt tinitna Is III' I lit' sa rue spet'ies. Wit bout Iliselissing in detail this impor-

I ant f:tt't or wt' in ii 111 like 1111 lv In nu'nt ion I hal Eeh liii 1 4 for instance found that

liii' pi:il ``Ss'ls IU `Ills t'ihiI t'lU't vigorously in eleet tie stimulation. The dogs are

less st'nsil lye arid intinkes's less so I han the clogs.

7 `ttnj'iii superi'ision tI ut/s. This is essential in the t'mirse of the experi-

imit'nIal invesl igal itins, ftu' I nit 11 1 In' `1111 rot animals and those undei' experimen-

I at ion. MiltI or stilieliniptt.I viiamin l3 or some of tIme 11 complex group, C and,

inure seldom, IC delit'ient'ies its already merit iont'd liv Winkelman and Moore

niay facilil aft' or an't'lerat r tIn' aipearanee of stitne tntn'phologic structural

ella imges.

II s'tis I ii 115 111111 1 unsit l'I'aI itiii of this aI ive rflt'flti med seven factors might

II iril i'll 11114' tim clarify Iii:i largt' ext ent some If the `tmnti'aIictory experimental

I't'pt nI s 9 mnn'rtming lie rut `1111 ill igv ut' Iii ` t'ent rat nervi ins' t issue in experimentally

11111 tic't't I cc ctm-iitsi ilms, Ii II'Pt ms-i' i', hi av ,I I It 1 it'r cml jevt li mns we have used as far

as P mssii mit' tIit' 1111' laid of so i-itt set'tit flsi lim 1 nit ii 9/lit i'ol and experimental mate-

cia I, l"imrt ln'u'mta't', t'' htti Vt' I akt'ti iiit Ii l'tilisI It'riit l in ZtntithPi' impoi'tant factor:

I lii' 1114' If 111111 11:11 i ye di I'ft't'e ii'e 1 it'l tsi''ii t' nit 14 ml a nut exix'rimental material.

`I'h e in Iings of:, ii 1 n'i':nsit in:t I acel Il ilar a n'a, or of tm few tn'rve cells iii a state of

I'IllM inn 0 mlvsis, or It a U `w timel itt'hm il `ma lii' lit a! it's ml' I il a ft'w hiypei'ti'ophic glia

c1'l Is 15 1111 It 511 flit' len I t'i'i I t'ri till to esltil ml isli lb p exist `net' if pat htmlogy in experi-

rnt'lm t:d iii vest ign lions. I u 1 I 114' fl in 111 it:th I ye liliereimee I met svet'n tlie san' occ'ui'-

renn' ill I In' titmrtnal rii:tI urn I us nmparn I wi Iii the t'xln'nment.aI tine is a. factor

sv1 in i en 11111 ml In' ignoi'e I , Fl ut hug `i'll cia t 1 mtis m ire I'r'n ` it'tit ly anti more syste-

hull lea 11y iii `NI n't'inieui I lii mat `I'iii I I han in t' nit nil ma I `nulls in OILI' opinion sig-

lliln'alit 111111 I1l' lindings `111 In' more pisl iliahily a'elntnl Iti the `xpernnent.al

lilt t't' 11114',

S one 11111141,5 1 I , 7, 9 11:1 ii' rein ill n I 11111 51 intlsligh1i'ln i iges sl1'll as eh roma-

Is dvsis a um I pyknt isis of' Ii t'rs'e t'elis, sa It'! 1111 isis t in nt'llrtmnt Iphagia, rai'etaction and.

e't'l same :lt''lllml1l I' areas may in' foiirnl * in 111'IImlIs regions if I he t'euit.i'al nervous

vst'Ifl if Ilit' `mill i'oI a imiimiais, VImt'n stit'hi Ilinlings went' ltmutnI in the brain of
:1111111:1 Is si ii jet't `11 11 `N 1'i'i men t:tI i nvu'sl iga lions I ht're mighthave been an

iiit'Iiiia lit ill ill I Ii ` pall of 1114' in vest igal tic iii iM insk lt'r' I lien i its `Xli'',ssions of a

14 it'lil;t I t it't'i IIT'ln'', We levi, hI iweveu', as men lit ine laIn i't' 11111 in such a si tua-

thin liii' `leln'rm t t ml' 111111111:1 Ii Vt' `Slut Ia ti iii in list he a h In lu i I hal of a tlilalit.ative
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I Iii- -I iid iii ll sliiir- :11111 iii tiii1' tc' 1ilt'j. iS l1ilit iIIaiIl'fjiIii :iiiil
I IIIP'' iii Ittili itilit iii :iiitl `jMiiIlil'iit:I1 niatiij:ii is`SS'ilti:II.

lit liii- lighI "4' lvt'l tIi;ti uni i1 1114 riiihlur slrijrliintl :illpratiuiis tugs. 1. 2.3.

7. S :rrtil ¶1. hUt it iclitilni :inI `. t cid:tr ii:tngs distiilntiml p:trtil'lll:llly Ill till'

:11 14411' V liii tIi iuiisl Iv sllltiri'1 Iii I hi' j:tS5:IgP ifi 1114' `IP'lricul jint `Iii

iii liii rIliti - iii I lii 1'j ii'iiiiji,,t:il i'itiiiilsiniis `141 iii'ni1' illlli''l.

p i-I 11111 tu- Iii mu Ili:IV titlist'I 114' ciii' 1 HiLl sI rtit'I hint 4'hn!lL1''J ii! Y1'ii-
titiitl:iI i-lit-I i-il- 1it1p1 -lillIrs lIJI lilt'. 141 1111514 11181 11111.

11 i-I 111:41 Iinltigii- iiiVR-1 ignliuiis iii I in- `Ill-el ul tlillrivtil I Yl' uI `let'! III' Pill-

n-id 111111! t In- i-i-ni nil Illit-itilslissin- Ii iininun:tls 15 Ifl IT HI Ifl':tIP11 I lint
-li irking `-levI i-n- i-nrc-put nniv nifi-et tirnrlv :tIl 1 in- sI flirt tiles ni I lip hntiii tissin

:111' I $ Inn- Iiu-q in-id Iv s I Ii-- iilinul tissrls IL M I I, 14. 15 n 11l IaI liP n-:iIflI liii
414' ili114 41 llil4t1l1:diLi-.

*1ltt' l1i:liiit'il V `I investigat nis I liiiik I li:it the elirl t-irnl einneiil ii si-li :tiiii 115
hit rnU-iIV is I In- iiiiisl inijnrtnlil single hirl ni. ts :1 clint 1 er ul I:ti'I . ALXli1l'1 Iet'b-
1 lull 25 111_U II Ilinfi' UniV Pl1i1Iilt Iermnln'nt uI:tnntge Iii 11W liPlfl I iS5ll' nut!

`Ii ut1 vesst-Is :ciiil I Inc t I In- evil intl level It liv mciipinlngir :ill nut lulls Ill tielve
I issue is 31 nL;t_ 2 j'i. iii in-i'vp cli:i.nn-tei- tin- s1iccik cii 5 s'-rtctiil cliiratinii.
I'm- 1 Iili-siinI4I mr 1cv-sil1- Ilculinigi- III linnii INstil' 59115 14 1 - S4i1PU lI'Ii' lie-

In 4P1I I- full IS ii.:t - jn'51. 11111. svit liiii I lie Pal Ii nI liii' riurri'iul ml I In I hlrnsIil1I

titi I ii''lsihIe un mnnge at 21 miu;t_ jUl sq - 111111.If 111:1111 1 iSsUP tsiI liiii liii- jitil It SI.
Ihis uttit hums t'I'si-r'i'il :ilsii I lint :iltimliiigli liii' mnhinjIiuliign- rlm:iuigt'- ntit- 141-

II1n'i[ icily iii I lit' j:dt ii i4 liii' riiiui-mct - I itese elinilgi's `fl-li' inil :iIW:is jlVSeltI

I huiiucgiiitit till nIti ml- pat Ii. Win-it [noun! :ilumg liii i-mu iii' 111 Ii, siii-Ii ns luITilliII

iii higln-t r:iiigu-s iii :IlfljR'l:Ig-, I In-v v:trtiiI iii ilegii-n:iI sunUP iitiiilts ill lice jltt h

lhti-v :ilsn icuil u-i-i I I ltzi*t in I ISSliPS ;tulj:iii-iil Iii, html :tI 54114' ilisl tiir 1141111 I lie mii:miim
ji:iI Ii. I lii t-11't lye `Illil'11t tiiinhnI inn r;ijnihlv tli-eie:t---d_ thiii uiiilii'nt iug tituil

I 11414 tii- imiil-I it-ui li 144 liIiiisju iii if I lii cii i-mu-uI :i :i iii `list :iiit In clii iI- 111:1 ill

in I Ii.

lii iii -Xjn-linu'mifs tsenlsci nir-Ul ul I hal tin' Iiiilrjlliilign-nl rlnincg-s_ svhmemi

jitl'si'IiI - eli' ill-I u-iliciIi-il iiitisl1- iii I he I ncuil:il 141141-s. I lint iS ill I he i-ginit tvhiieli

t:i- -nilu,jenIiiI Iii I lii- i;is-:1gu- ni I In- l11iiI -li-I-I iienl s!llI-kulig illiiIii -

s [iii- liii- -lit-I-Is nI tin- `Il-I-I l-uefl V itit I ln- hh44m11 vnssi-!s it lots Iieen sliiisvui liv

1:-lImo I III lint win-it I lit- eiii-n-iit I i-;ivi-i-st-s:ti-I-'m-ii-s tin-i'- is dill iititi:il eniisi i-il-I lUll

tuillc in i-iL liv n 1n'linul il ilil:iI1iI hni slin-li ln:iv 1:e severe hIlt! jim-nlnngt'il_ toni `ItUSe

--Ii 1114 1:uu-v ln'nnilvsis u,l t lit 1114141 ill I lie t-u-uuis_ I liiwev'm-_ it seelus I Intl iii solne

1:41:41 i:ises_ I liii-.' univ lu iuh--41in:iil 1-uigtiugt-nl-lil 41! 1 ilinnl t-sse1s it Ii 11111-

Ii ill iii lmlilliigimiizcl I I 414411 shli4ht is ir-gnruht-ii as s.i-iuinl:iry i'Ilui1 umi J'liiluimignl

ii It-v iii- p:iialv-_is Ill liii- m-4'iiir:iI mv u-mitt-i-s In :nlclit inn h-xnun1nm lii
hut it-i-il 1 lint ut `li:itiil iii li:iuiul" c-nuil :ic-Is 5111111- Vii'4' 11:11 ehi:tiig-s inn- lie tliii 1111

Ii 1 tin 111u4-rmt t 1ir''- I l Intl Iii 1 Itt- 11 iiltiniuc'tl c-ii-u-iul:itir- slist mii-Icuiuti-i-s IiliI1II4PII

I * 1111 l1;i5:I_t-1$ ``I liii' u-iiitciil I hiiiliIgll lIce hmc-;iil :1111! I lit- l'liiIuiii&S til 1114' iigtr-lit-ni - - -

4l1iianl n lit1 :iui:tI m's 2114 I imulving 11w Itvsn-4i-i-hielltniIl ehn-Is 411 i-h-u-I virally

iiicltii-i-il -lily il--nun- III tIt 1I4tLT-, tiIi-niti-tl Vhi:Ilmgl-s iii liii' jn-riiie;iImiiiI- uI Ihin v:ms-
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nun i svalts ant I iuirreau-iecl pl-rrneahilit v if the I Anoct hI jtlor liititici_ These obse:

Va I n ills ale in uten in I wi Iii snnl' ml nor Ii mull ngs, si ueii as distention of the perival

eiil:im Sj:i ii5. jiPii i1lS911hI r tilCilill Figs. 2a anil I 1111, in vet-tam instances, ti

neseuiee umf ei imj 111111111 gIlin i tin l `4 irpi 1st-it-s intal hI fig :4111mm phi in pigments fig

lIla amid It.

ciln-ernullg I Ice dci 1111 1111 If the tliomr[Ii iii igic' ehialiges CHIC ITtilSt consider thi

lull tsl c mf 114- et-Ili ilar -I in ngi-s I euiig iii the l -1-m-sille type, a return to norm:

sI nit-I ill_P :11111 lIlmiel 111 i -1ii'- I inn- i t-ely prohaII' Illnve-er, here afl1 thei

1111- Im-eseln'e if i hal lCt li-sis IF jet'eii ml henu ulIlhLgCS jufl tit It the Fttct that such

darnagi-. lilt 1111111Cr bmw slight rn:iy tilt imal ely lu-rome j'rtflaflent The add

tic 01 uil lilimel- 5111811 lit -mtmiTliages nmny finally influenee even in :t slight manncsutitli'nf thiC nieutlut! Irime'ssi-s

III eases win-n- st :-ut urn I dn niag'- I'i'- nut 111_C-I ii it 15 c-oncemvable that son

!1h13-sium-lileliiirli I 1-lialige may In ke jlaeP in 114' Ii1t111 St ItltttliC of the animal

liii nigh I hey nay mit he Inst iiingieallv c k-ti-i-tai mm with i1e available techniquc

lii siiuli muses It ist umullel uii nIir stilllu-s iii I he brain t isslme may he indicated.

0 iJ `SIONS

I-:k-i-t u-n-al nit itt-nI s si liii lam in I t-. ilItensi I v, t hi-al 1411 ul' i-uuu-i-c-nt fiosv and Ir

it1el' `vii Ii IliutI llS' 1 iiilitmlThtIl-IC-u-I ne sliltk therapy, nitty eaUSC nIol-pholog

u-hncmges ill liii' `emit mitl Ilerviltis system ni niiirike3-s_

i'hit- imem'v- -II :iiler:tI ii ins nl-e urn tsl ly ii! t lie I-Pvc-rail di- type - The changes a

1114 t-I iy rein 14-il to I-i cet I Itt I ii- 1 list iii'! oim iP'S unnI ineri-aseil permeability of tI

Imlunnl vessi-! walls. I'l te lat Ii - u- is sin nWt i 1 my i lisI u-itt 1411 of 114- peuivascidar spac

a mnl 1 Fl vns-1 un i eu li-inn figs - 2a utlIll Ii :1111! 1 my st me [lapel hosis of fni-m blot

u-lc-min-uit s. `411111 ii 1111! glalitlln i- i-u n-piisi-les tilled ivil h presiuuriahly hematic pi

11i4111 8111 Itet- pignii- ut in tIn- 1111111 -ess-ls sec-ni timu-imu! ic-ni sin-Il an occui-i-en

tugs. lout nun! Ic.

VImi-n more iumt `list' t'tIu'u-t-lit nnul umi liligei uiIU'tit ilill is apphiet!, occasional n

111114' pu-I CC-hi iii i I ieurn il-i-I unges u-u-sill! - `!`Iiis set-ms Ii sicppni-t the c-ontention th

I lie sc-ye i-mt y ml the k-sn ins him_i' pn mpc mi-I ii cnn! In the ilitensit y 411 tiC- electi'ical et

ieiil - lice thtiuit 11111 iii' 11cc- ni iielil III in lund, limit h-ssem- ext enl, to the numbei

eli-el mic- sit Inks.

Tiit- lust 111111111 igi- u-la iugi-s ;ti-t- l11cui'u u mmioiliieet 1 in I ht at-Cas of tissue tm

c-i-st-il 1 u I hmc- niniti htttli iii 1114' 4'ilileIiI -

hut i-u imnpau-iuig I In- sI iglm I mon dn ml ogu- ti Itt ngi-s itt expeni nn-uita! animals vi

I iuuisn euiu-umuint I'1-il ill ti1I1 liii ciiililhI!s, it is mn-r-essafl' not iclil' tim evaboat-c flu

t;ii:iiit;iI ii-eIv hut ;iisci jtl:tiitiIat iii-I-_

iu-'i-m'sihmh- eln-itiic-:u I cci- sI i-un-I iuial u-It:tmiges, amid pucssilils- simme iWI-lriane

slight sI iumul iunnl InlicagI- ltun- he lit I Iii- imuise ml I lit- I eflljlnrttry alterations

1114- itcemut:ih lluu9'SsPs ni-nulu-u-ilugiiiltI ieiits ill I ill' tiItlI'SP umf elei-tiie sIco
I Inmn I3'-

III IlL It H: 1t_P1I V

Ii - I. tu hiNt h_. 1,4- :ilit'u:izictim istntiugh-hiu- tm-I slittunaiiPiflisOneil'etC-ct
-luck. Ihv_SIcir_ uhi I-'i-i-umual._ Ill :111, 11111,
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2. 1 `1.11 -. IL .1, sti lit tall:-, 1.: `lIttItgt" itt hit' Itruiti ullrr t'lrt'1ri:tll' itttltttPtl it'll-

ltIsitiIts it' ruts, Arch t'ttrt,l. & PsvcIti:tt ._ 17: 3S!1, 1112.

liii till N * Ni' "1.11 . A.: I':it Ittiltigit' t'hi:uiges iii I hi' tint t';d htt'l'vtius sysl Pitt iii

t'jtl'lihttl'htl;tI i'It'et tir shttu'k, t't'It. tqjrttl. & i'svt'ltia .. 17 98, 111'-

I It hctu:lt , s. p:.. I.i:t-. N I I'.. Nt ill . U. ;u tt.tNtt5l¼V, I,.: 13t'aiit rlt:tttgt's

lts4ttt'iult'ti t3t1 I'ItcI tt'itliv ittiltittil st*iiiitt's. Ir:ttts. .ttc. Nt'itrttl. ,`ttt'.,

*hlIit'. 1112.

t t tulct;llc. K. T., Vui'ri:iii: `di, 1. W., Itt `t't.rattu:, K it Eu u tat, 1". L Pal Itttlttgit'

thl:ltgc'H lit Iitt' 1181115 t$ thttgs givt'tt ri'iit':tlt'tI t'It't'i itt' slttti'ks. Am. .1 .It'tl

211: 3X , 1112.

1 Ititctci'.tc,, F.. It., it:tc-, A. `,xti `111111, ?.: IIi-ht1nclltciittgv ttf thillprrtil iytt'' itt

rivet ru sittitI. tilt hiutltlhiluIiatt Ifl'8i1tc. .1. littltist IIvg.. 12: :321, 1931.

7 4 i_tip; -, .1. 11.. 11 it1tEVi'.t.ll, , -` tt Ett-I . `. . . : 111' ittlltit'ttt'i' itt t'It't't `it'

t'ttl'l't'ilt UItltItt'flhiOtt tilt 1114' sti'tti'hctt't' itt lie Ittitilt 41 tlttgs. .1 >.t'tit'itjtittlt

I':lic't', Nt'itt'ttl., 2: 213. Itt h

" t IN xtit:tc, 1. ANti Iafl i'1t. II : E.çit'riilil'itl:tI .4ttttlit"4 tilt t'It't'l i'll' slittt'L I rt':tl

ttlt'ti : Itt' mu titt't't't'Ittitl vu-rular it*at'hilltl as alt iiItIit':thttt' tth' 1114' jtahlt of lilt.

t'ttt'ti'ltl :ttctl I Iit't'sittiitl ui' t':irlv m'ltaimgt's ;v'tlhtttt lilt' Iut':tiim I issltc'. .1 `¼t'Itmtttat It

i EN1l.l t'it'tiI .. : 1311, 1111.

¶1 tt'cl'.t.lN , . Ntt ltiout:, Xl I.: ".i'ttm'tthtisltiltugit' titulitmgs Ill t.lmt.rittut'itl:tI

t'It'l' I'll' slmt,t'k ltt':tltmtt*iil .1, t'uirtqi:ihIt. *l,' i'xitt'i'. `¼t9t1'tlI., :4: 1111. till.

Ill. Iatittt:t'k, V. : I':ttltttltigit' i'Icatmgt's 111 1114' mull, III Pit' l''t'l 11' `-!tr'k . All t'xtt'rimttt'til:tI

iii cciv iP tlitgs. .1. .t'cii'tiji:tlht t I'jtt't'. %.4'htt'tll.. :3: "I. Iii.

II, Aims ?cttt:tt, 1,.: Elt'rlrirai itljltl'it's iii 1144 ttt't'Vltlls -vIt'tuI. .1. i'rv k Xlt'itl

III: 122, l'.IlI.

12 lIt-i t.tttlt . IL N1t I,lt-,ttEtt't', V. Itittu.ite- tilt lilt Iut:titi tttlltttviitg :trlitii':tI trtttittt9'tI

4'ttll,'lhIsllttls, .rt'lt. N4'lirtil, t',' i'svm'Iiiul . ill 1',. till.

13. II t-:m littoN. L Fl'I'Vt'tIl uttt itt 1t4'llttlt't'llagt's 311 1111' IllicIt' lit t'tt't'illlt'ttl8I t'lt't'l .34- slttti'k

.rtit. Nt'um'tul. & I'svrhtntl . 51' 1511. 11112
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Ifl, Xi tXIAII4IN, II. 1':.: I':It't't i-it' slttti'L flu, `I, Pal Ii., 5 l33_ 1129

7 l,'N'%ttlt't'1l, U. It.: .lutttit'llt:t1iltt's iittttltirt'tI lit tilt' 11111 i': I tti't'VtttiS v'dt'utt liv t'It',-l It

i'nI t'lirl't'tli .1 l'_tt9'XII'II . 51 Il3. CII.

IS, I Iv-m.itt', IL: I islctitt sl't'ttiltharv t'i;t'ttl:titmt'v altil vasittmuttlttr rt'ltetiltll' Itt ;tt't'itIu'ttl:tI

t'It'i'I iii' shmtti'k. Bull. N . t'atl. lt'tl.. 21: 312, 11115.

tI 3:t i `:t.;gs, A. V. tm .t.t. ltl-tt, I..' ``Itt' 113-41 nltimlitttt iii t'It't'llut' t'lil't't'ttl itt lhtt'

;tiiitit:tI hotly; nit m'Iit'riiut'ltl :ib iitvt'sig:ttititt ti III t'vt'It' ctIlet'ttitt ittg t'ltt'rt'til . `I.

Itittusi , ilvg & `I'its,it'mth.. 21: 57. 111311.

In Alt's Nttt'.lt, 14. mm V?-,l-.l-.. A. V.: EIt't'I lit' shmin'L: itumttmrinut'i' itt' it:llt. thsl tilt

imlitmtm atmtl tlt'tmsilv itt' rum t-t'ttt iii ilt'lt'rtliitullmg SVtitllhittil$ cttit tat Ittiltigy Attt.

.1. `all, .17:1111, 911.

141 Set t:t;m-.i., E, St't t:t:t.-Aiuttt.t- , XI Nti I tt-.Ntt , : I'htvsim'ti t'lu'ntirah t'luatgrs itt Ilit'

Itt'aitt at't'titcim:t1t'iim m'It't'l t'itutllv itttIut't'tl t'tttm'ttIsi'I' tlkt'hiai'gt's Traits. tut.
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St'tt.:t,et..ntit.r, Xl. St'iti;t-.t . I' .`t., `-`.ltist. vi, V. Vt' `tm l,t.t-:. A .1.: I'hmvsit'mu rlit'ttt

it':th t'il'i't'is ttl t'It'''i t'it':tIh imt'Itmt'i''I t'ttttvtilsittit-. .1. Nt'Iirttp:il It. & 1'.xitt't'. Ni'lIt'tlI

1. 277. 1115,

-
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11'1. f'i fl'ttt

iii lilt tsl ci nini:i I it' iii:llliI'st II it II itl' sitina i alit hI. is het'niation, usua

jtt tst c'i'it ur t','git at imi I Itt' 5111 rt:t I P1 till mu u'ctt rusu tn in II it' form of a sac I

hilijil ill' I'ttiit:LihiIhtg :t stuliti I iiiiiitr mass. Anotllc'i'Vtt010101111ut lessstrikir.

i titth iii lit r1'gittii `dl' 11w spituti t'vt'tI imitt in tin' Itrain --itt the nature

t';'itit;iitis. i'Itt'n' an' ti liilflhit'l' ci It Ii;' pat littltigic' `uflhIiflfltiOflS, such

U 3ii'li i','1thtt'iin'iil tuf I lii' int'iinIli:L tluiIlg3113t alit! I lit' t't'i't'heilum Arno

l'l't it'nitit t. t' t I `liT Ii vt' Ii null TEAt1 m't'l'Vi'ai v;'u'l i war' Kiippel-Fcit malfo

ant! itm:titV itt ii:'rs. i3tut'v I iii his ext';'ih'tit rr'vlt'W menlittas twenty_f

iii :114 tuii:t I i.'s UI tIii ii ira Ii itg I his ri tin iii ic ``1. :11141 Itt gndnt in and associates I

in 23211:11 i,tits tti' slight iv hull'.' lItnhi Iii halt 111:11' s,'t'u's 571 associateda

``tI lIt I `ti. 1113' lvi p Itt slilna I iihiii:t mitt',' or i,'ss spiikt'n of are: myclomen

uti:'utiltW tt','h', iiiv,'Ittt'vsl mit'I'I,', i':tt'iiis'itisis t'IiIuill.'hP, int'ctmplete, par'

-jtiiia Itilicl:t ctl'I'Illla. SttliL' tiE I Ii.'sz' ts'cll r in m'ctiitbination. For

It:'t'kliitghtatt':'ii CU, IC:'iIl:'r 1, :ttitl cthit,'t's ilist'llsst'd :iI great length

it mt'mtt -. iii i':tt'l iiSl'i lISIS :l5t tt'ia 11,11 Vi lit `invelt toll'! iiigi t'pips and olhei'

tihI:l I tihiti:i , lIl'ttiaI tlv iuuili3''P551tlii' t'tmuuiiiit'ating I lit' siihijet't. %Tiiaj

vari:'ty, a It'ulill't' l'tuuuitlttit Itt :iIl lit;' tYpes mti inna itititia isa defect in t

1i in.' :11111 1 1w dii ia nuil pi', It:' t'liaiiw's iii I it;' 5 aim! t'tti'tI i tsehl anti it-s ap

Il I ii' i't itit s ant I spil ml gaiigli:t I t;'iiig h'ss t'tilist nut alit I t't it' tile most part se

1 tItI:l iii lit In u'm `tIll It SPIllS It I lii' ti-li t'Nt't' 114 Ht, litil 15 hot considered

I I 4'V.'IIi 5', ftii' ilista let' I Its 5JiiIfl itilim Ia :il :tiI. Tin' nimti'ementioned a

Wl'l'i' till I'll tiited lo a iiiait It'vt'it tpnu'Ii I t If 11w et't t ttii' imai ant I mesodermal

:114! int'stt!ilast `I cmi n'Vttliu' iayt'i's from winch In' spitial t'oi'tl, its appendi

I it' si I'uIuIIlciing 11 miiy si niet iui'r's a i'isi'. A v ciiiinmioiis iiteratui'e exist

It:lt itoh tgit' t'mit hI 1111111 lit icr m iisc'i ussutul, I I t' vast u'efei'enn's having been f

gal limed I ty I it'sse 161 1 uigi'ahani tititi t'ttwt trkt'u's 12.

Uiiii' liii' tlltii'jlitltgi' fe:il lilt's cml $1111111 inhitin nit'luttling the ernb

tal liitlttgie, clillit'2l I aiim I siIl'git'ILI asiit't't 5 IutVi' I it't'ii `XhltillStiVely mve

I lit' rein t it titsiti p iii 11w I i lit in! t'iia ngi's Itt tue spinal huh I, the cause of its t

well in i In lit in l't'sl tlt I ng iii lii:' it inn at it in t ti a 11111 It I Ii tmt Ii' all i'acted ye

ii' any, at Intl ittut ; intuIt It'ss I 113th thith mil lieu' cttmjihit'ah itiltS such as hydra

I a' Al'llt I I- `Iuitti'i Imi I I'm mt'ma I it III, Vet , it 0131 ut! `11 ll't 11W' him t the eases

* l"i'tuut I iu' I t'llnrt ate tit ut' Nm'ttt't tI t ugv :tt itt Neil itt1 tigi ral Sti t'gi't'y , [`niversi ly t

:ilkt' of XIt'tlit'i icr. I `Itit':tgi t -

I'rcst'utt'tL luefot't' Iitt' .ntt't'im':tIt ,ssiti'iat inn tml' Ni'tt I'ttlta I ltitlttgit'ct-s, Juiuc 26,

1"t'amit'isc'tt, `nh 1.


