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f t .

X wi*J» to  t t a k  s r. t .  b* Hard o f toe tfa loero ltjr « f 

ttaryXsad wbo auggeatoi too profelo*, M r b ia a id  and aangr 

b o lp fu l eoggeetlesa during bis evp trrie ian  o f ib is  inreetiga**

ties#

fecoice ars alao duo to  to* <1* f .  sbankoelXer fo r bis
wmlvkm%& m fflMtmmm mstm t»* «E'#SSa$4,BSE HhS tô îittoiy-staMitoi. mui #n 

%hm ## gfM»l rstogy o f #11# WmMmmmmlt: lay n# ES3Birl,amdl ffi&dTtoR#p* toW a#'top. Wtof̂ r r̂towntôto t1 *̂**'',tol» too* tôtop s«PPtotoMpp#p ̂ Blr totô*Wd#w t̂oPpgp̂Pp-

too topartaost o f aloXogp o f nobXeuiber* Collage fo r f u i l l t la s

during too e n tire  ln re a tlg e tlo u .



9mm 1* bo on* bbb *b© can b* gl»*n %b» or edit fear 

discovering altoonondrlB. tw*IUl(* of floswiag (1S93}, tb* 

* oy M®i orosoa** * of Btwm bm gm  (XM3)t m& tk® *Otdbloot»* 

o f A ltm m  (MK>) mtiI oftor* mm all ma*apls.ail# tsang tto 

m m tm a mtzmimm® Ohio* «*# regard** m  to lug w ktm km rntm  

o t today*
In  M W  Itend®, through mm %®okntqum9 dlaoowarod 

%km® mlmmmk® la mm? m llm  and wpptkmk tho %®r® *Mitoofco»~ 

d*ta*# Tto tm m  m itm km rn i®  kmtmmd from tto drool situ*

{ml too) m ttooad* and lardpos {ohoiidroo) & praia* litomlly 

maiming «graat»l̂ r flluoat*, wm mmk t t m  1897 anti 1 1919 

wkm Wmmhmxg (If) intradaood mm tmm rnkmmtmomm* H*to 

too, wm d«riir#a from tto drool xordpo* (mmmmm) 

and owpa loona) ~~tody* h*mo®t grimalar tody* Ho mtotittttod 

this mim tow for tto tarn tottotoadrta* towsror today tto 

foam aro as ad hy eytologiot® as ay&oaywu tto work of 

Altman, Bonda, Hogaod, at ol* offored a otorp Aupotirs to tM 

study of adtootondriai ttolr distribution, mrptologr9 and 

physiology, tto rooulte of adtoohoadrial immmttmmtkmrn 

oowortag th# noisy yoa*o of study otao# ttolr aioowory* mm 

too mmlm&mmm to rorlow tor«. Ito imtorootod roods? lo 

roforrod to ®uoh rowlowo m  ttoo# of dowdry {*18), filooa 

(f34), and Sharp (*34}«
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I I I  fN M M it n««&t* of pwmimm wmU paradt m  to 

make the following aoaolniiiojia fOgaMtng t̂oofcoitdHa* 

MttMtaMMrl* oeou* In proottoaiiir oil ant mot cell*? as wait 

m  plant tinman*

taoatedgo an to Wm Goeadcal ««lr#*dp o f sdtocnow&ria,

thougl* gdntttlngfcr imoompioto* IMtontoo Wm% adt# 

or# pmfa&x&f oompoaod of pO^ipOoltptooo and ptwtoiM to  
varying propoartioat* Hwwte otriioisiroai otatn Otaot In  9*» 

feeis* toxy tin * fiiagr oI»bw *  efem aotoristi* a ffin ity  for aiota* 

•w ii m dam* gwmm wad minty otti#ar 0yo» mmmm&f m m  w itti 
fire d  m aterial* fliaif do not mtatin wltfe noutral tod* toooading 

to I« f« dowdry (191#) mttodfeemdari* may *o pamwlaiomdllp do* 
fined m *we»mtmmm* whlok mmm In  tlta form of g*m tikm 9 rode* 
end filam ent* to  atmoot o il liv in g  nolle* etoioi* roamt positive- 

i f  to dean* green said wMoit* fcy tb a l* eo lo d llitlee  and a t  ain* 

tug mmt%mm§ nmwM>m fAMpfeollptsa and to a tmmm  anient 
alOiamdns* •

too tour problem wliiafe baa prosttir mmmmm mm 

aytologtet to tto  origin and ami tip i ieatloa of mliooocmdria* 

m« mWmw to  Ida atamvntienn bee not .moo am attempt to 

determine the oytogeiieeie of ifeee* tinman ta* I t  womld to too 

d iffie t& t to ©onolude or to aetaiftlafe an typetlieaie on into 

wot tor u n til a fortner ®tody oonld fee nade an tfee eytopXeam 

o f tfeaaa to ll a ondoffoiitf attaeia* Bomi and Mug ( f49}t 
in  th e ir wort on the origin o f M ancie ate oeXla in  the



f

hepatic m il*  m i m im § **? **$  to * mmm Wmm prada&l&atisg 

tjrpas mt to to to m i* i*  la  to * m lln  msdesfgoing m I

bmm In  n iM vla lag  m irn® kmput&a mltm*, TMs night

I * a d  a n *  to  b a l l * * *  H in t  %my a x is *  m lf  fto m  p x e a x ts ttn g  

a&tstoon&rim asm ®x* tosxefas**- pesaan#®fc ejrtaplafwln 

s t r u e  to re s *
Baassxahaifs on liv ls g  m&t®z%%X {Lasts & bnwln 1 H 4 ,

IS *  1 6 ) ,  Immm m  ia ito t  to & t to to o h a n a r la  ma? * p p * M  unas m i  

£ !•**$ *« **  prtoafeif a ito  son* r*la U o a  to a a to to lt* pzmmmm 

in  to# #yto$la*«*

sine# to toaton ixta  *«x* f l t o t  ldsntlH .ad as 

•y to p la n a i* atraatoaas aaajr xe&eaffc&sx* ha** a*t#s$»t#<i to  ##**•

ta h lis h  tonwlaig* ©imoaii^ng tonlx ol opto&l

slgnlfiaa&n#*

Oil# o f to * mtotoadlng oontxitotars to th is  %&##l*ig* 

1 *  M m l { *d$> »  6 *  U m  d i v i d e d  t o #  l o h u l *  o f  t o *  s * w t  i n t o

th **#  mmmmmWtl® %mw& 0aa#4 on n l toohon^rl at d «v i*ti#n t 

(X )  a im *  o f  ‘pmmmma t  * ,  (S ) to #  in t« x * # d f  a t *

> * * i  M i  { 3 }  t o *  t o n #  o f  p a x m n - m t  fa n a t ic s * *  t o * * *  t o r * *  

* * * * *  m n t-^ L n  s o d s *  v a x i a h l *  fa x n e  a n d  g ra m a ,# *  « * ^ # * t i t o l 3 r  

Cmg* m )*

to to * (*$ !)#  la  hi# woto on to * llv « jr o f to * *s t find* 

m® intealobuisur wmmtfam* m  report* fix  swan tons Mtaehan*

d # i*  in  to * p as lp w ta l warn, m$ npertm&l mitoehonrnim in  

b a t o  t o *  p e n b a p s i l *  m i  m i *



Miifia Ml mmMM $mm WMm m  wm

m rw im f M  wm mW&m m il , mm # f Wm ip tis tm  WW 
Wm mm M tw m m W m  to -SJL m i Wm flight#*

Is g ts tl, m%%v%w mi Wm rnkm^km 'Wm mmmmmtmn mi g»wm&m 

ln Wm w  m tm m m m m  mmW m mmmrn ik tm m W m

WMMt m  Mm mf Wm mmMkmmmm Ml

W m  % l. H i  M i l s  o f  m t® § m tmW rn WmM W m  M W W m m M m  # $  fU M **  

m m W  mW m m M  p lm m m  m%m%m  si r l$ * t  w m jiw  W  mm%mm

C *41)#

mii t *  wwrntwrnmmtomr* pmmmmtmWrn mm W$m%4mWmi M W  

rnrnzMWmm Mm. 'Wm fkwmt mmm Wm m

wmm

*vl««nt* In  mm * * * * *  m I  l«n * ***%  % i«tU «< lM rt  a * 
w m ?! s'SSos wflm

* * * *  tm p * e %  * »  * a *  ^ r » t d i « g i « c i  » « l » i ^ f  « f  m m  

a l l M M t i i  in  * * •  liv e *  Io&wl«* vmxtwm * * • •»  flaw  tmm 
*« p s *« **i M l  n<» • * * £ * •  *te*a*f In  ttmmm mm « * f# i* i*a *  e*i~  

*»no« tan oioluaian o f * * * • * » . lU t* r  and S a t** ( k )  » *« *• 

**» *  «tl*oea<>&&ri* are ren^eaettttn « *•»*«  fo t #»* foraotioni 

Keel (♦**> . *U «  fa*»a*ina* X a*«  (f 3»), glyoognn faraattaa* 

OamtKf (*s®)t ia*r»o*XW lis* « l« M » **f and Ha (**§ )»  •*® r« tia n  

|{*(HtOnOB*
Sain* snd S a it* t*M }»  an* S a it* {*#*> , in  * * * * *  *n- 

▼estigattoo of « *• be^atta attoobom&rl*, »*»*« **«* fa * 1m
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«ynto##is#d Im to# m ntwm  o f to#*# c e llu la r mtmmsmfc#*

In  ooaoldftring mm pm ni& l®  mm®dm mi mi

top# tto  otto-tooto*!#, a foot#* Wlxi&h -mm &o$ to  I#

tto  im Um m m  mt tto  pH o f tto- f t n t i f f *  w  torn*

•tom tom #* Sooti (*3 3 ), *%•%•• tout a l.to to tw iita  i f t  to # t 

p^#«#3nrto #* inMmmtmd W to * dmgxm o f ot&lnlng wto** t to  

astoift 1# ulMLime v ito  *  f*M o f ¥+S to- $»-0* A ftor inefttotloft 

im mm v ito lito  *##io » #««#«»-€ t& ntotom is  tots****# to i l#  

m  im m m m  in  m im  ie  arid#»*~*#oai5 of too g***ral## toimg 

vaoli toioo tto  diamotor* Jtotolto i v l  to  to##d om 

Itvi& jg mi-sml# iftstfttd  o f tost-te&o ca&toroo* Im to t to o t* 

tto #  tto r «re sot ftftpoovl to &# ooipiii* *  plsystologioftl 

m p m t m  vtoft in  to t top&tio itot&o*

to# mm of to# p#*fu»ioxi tofttolo*# #o@go*tod ft stodf 

o f t to  o ff to t o f tmriistiom o f to t #4r«t3.ftttof f t  to  to  topfttto

tto  X ittontoro w  tM i top#tl#  ©Iromlmtiom is  

to lto ito tiB * to# o f « w t o f too ito to tlirftim »

kftvo to#» Otood to  tto  m i& m tm  ttmm pmxttmimm m €  injootlom  

pwmpmmtimm o f to# mol&mk 11 vm® wnA fm n  m p m im m rn i 

iif t f t t lto  o f to# kopfttlo *arto*sr «to p m tM  ^mim m  toto* four 

im  mmfemm toir# to# tlm m m  o f to# t lv la g  to lto l

mhiim under m im ihm lm *
«

%irto# {1S§4>* to to# of imjeotod p##p«rfttlo«fi# o f 

liv e rs  of m A xm ptikm $ mmtndmd toot to# tom lm il.

toaaotoft o f t to  kopaiio «vto«r do not fmm m m m itlm arf mm%*
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wmM o f tMfcr o«**t Oat ©opt* fU reotly Ia to  tbo %m$m o«pS&» 

lu f f  n a v i 'l l  o f tpe portal rota* I#  s to io i tO *t t&o hepatic 

oartoor togotfear M iO  to# porta l reta» o M o to r*

o f ottorlM t#ft twmwo Mood to f i t  iiepmtlo to ll# *

Itooaori ( I i i f ) § v fte r otodrlOff tejootlo tt o f frogs* 

liro ro *  4M m t  o&roo wttts ityrartto (lift)* mat ooaMa&oA ttat 

to * fcopotto mtmiBf m ppltoo Mood wAf  to tbo support!og

ttOMO ®m Ml# dUOtO Of tO# lit***

SNilift&olar and M t t « i  (1998} otatod that la  fooorol 

ootflm tos of partil Mood from tfeo U ro r to# iaopatio ortoip  

m *wm  to# ftiootlon of tfe# 'portal t#1b*

U M I C ,0€># ofto* lo joo tiog  doflterlM tod Mood la  to  

too ortoi? tf * from lir«* «taotrod tiire#»fo**rtti# of it «ue»o 

oat of th# portal r#l& and ooo»f0«rtKfc out of to# Oojimtlo r#ia* 

ti# ooooladod t ta t  to# Oop&tlo mftotf oomtotlo&tos oor# 

ottO  to# port si t0*& ottO H i#  0#p*tlo  Tola*

OortosMOrptt* (*1 0 , * H f *t§> otetod toot «9<mt W $ 

o f too to ta l Mood o f to# t t r # r  1# fwol^Ood W  m $  o f too 

f  o rt# 1 rota* 1# «tattoo tout mo latlo& to  ro latlaaooio  to t*# # *  

too vmmm  .m l o rtos iM  Mood I t  W  toe foot toot

tto- H a t#  Imtrooaood to  to  to# Ooootie m tm rf m&wpm lo to  tto  

p o rta l ofotoo*.

tosisp (*31 ) W  infeotlcm  o f omrMa#*g#l.mtla to te  toe 

pmaMM rotn# «ed O erliii Moo to te  toe Oepefl* o rte iy  etafeloO 

oeetloae o f to# l i t e r  to detetodoe f t#  d te tto itttle a  o f tto  

too i#  foeoO toe etoatelde jdNNieMamtiy to lle d  e iit i
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ttm flu id  toot dad 0### la j## t#d  torctok to# «art«*ir* Hi# 

lato*l#O til& r fyxmmhm o f p o rta l to t#  contained* to  #o:»# 

p art** f lu id  toot had 0#to toM M st#*## to  o f to# o rts ff  

aMy to  oto«# parki* M##d flu id  It# #  Ooto « rt# *f *std to la * 

la  to# sinusoids, igis#0 flu id  gvoo koto mt%mw

m i  w ia  ### found*

Mttap 1*11} to«a litM i toat to#!*# wm® Mwm% 

oowmMomtlois# toot#### to# Wmrnkm  o f t to  po rta l and kaputt# 

a rto tf in  to# ®pmm§ to t  to  could not .fiad tug*

m m x M m g lf  t  im m p  attriU utod to# finding# t o  t o #  Mg# 

ptm- nwt® mmmtt#d on to# to i# ;rl# t in jections* # pwmmm  

w iiito pmolMMI to# flu id  ttoWtof# to# 2 oisul## •#»*# ##Bts#l yMfm 

to t o #  # t o l # M t # *  * # t a  tod fc to fc i n t o  t o #  im tttlo M U ff 

branches o f to# Portal t« ia * 1# #«ld tout to t iitp a tl#  ##11# 

do not *# # •!* •  # ft« M a l Mood* ###«### # to i^ l# g l*M i?  ####&• 

in f*  tto  hmpmtl® artery  Oolong# not to to# kaputt# ptoto» 

oto##* to t  to to# gtol*Madd## tod M l#  p«*#*gd*»

<Tay (*M ) la  to r  study o f tto  *to tra # « lli*I« #  Mood 

oaiuAlotoi# in to# tod ta toaoo ltM ar M l#  opnalicu ll* o f tto  

i» t i  Mop*#*## to# toooty o f t& tr#o # llto ar canal1c u ll to 

doftorltod to  ito fto  Of u## o f to# in je c tio n  totood o f prop#** 

a t ion  o f t l  ###•»* Using # to d s t i d t t i i  and H d l i  Mm# to#  

demonstrated t to t  to  contro lling to# pr###w# a t tin #  o f te» 

j  action and to# # # *# ii#  pxmmut® o f to# solution* to lo to ln  

tn l#  hmb®*® solution, 1# ta tra c c iiM a r in je c tio n

m aterial mm r la ik l# .



IS

In te l #y ( * l t )  stnOioa tmiwmmmtirn o lro a la tio a  in  

thm Ike§ msing M e ttexia tllnM nm ttoa teobxiioti#* i t  note# *  

e ftiliio te r at tb# # $ it o f eae& elm eotd whimh regelate# Hi# 

«M»tsl o f whole blood or to il ##11# #o»taiM d In  the einneolO* 

In te l« y  #tat#» H i i  a fferen t hepatio a rte rio le #  # #  mortal 

vmx&m  are # ea t*ft# tll#  thtai perm itting im  minvmoim t#  r#» 

##lw# aired blood or blood ifarm only on# sow###

fee worker# mm ooateibotei moth to oar knowledge o f 

Hi# waaoular «y it«»  I#  ten liv e r  m  fafcia and Kami (*4 3 )t 1# 

th e ir  wmt wmmmi work m  *lntvafee#ati# e treu la tlo fi o f tto  

M o o # , e ta t#  t to t  la tra to #& tl#  e tfo n tiiito a  sum! fee t* inter** 

m tttent whsmw&mity o f lrre g tfla r eeomrea##* Atotst W jt o f 

mm topmil# oiroulatloxi Is  In  m  iaaoiiw# state  ordinary

000*11 t i o o t *

ftatfcerwMr# to# stove mmrnm e ta t# tto  liver to# # 
groat fmtoloaal ####r»# to  mm nativity of It# vtooalar 
ey^toa* 1b# laaattv# aiimaoide go throngfe two pto###*# mo
■storage phase daring #Mob to# elwaeotde have m m m lf m f 

blood ##11# in  th e ir p o ten tia l lm l  an. 101# eaggeste # M oot 

storage fmtetioi* o f to# 11##% ## ##11 m  a storage ptae# 

Owing wbtob tb# elistttiolde at# #e#lo t f o i l  o f m tlealeee ##11#• 

Many anther# bat# aai# o ia it##  o f hepati# oiroul&tion  

a t the earn tin #  eondnoted ntmMm o f voluntary teetotal a 

la  wmtmm organ#* B rie fly  reviewing m i*  lite ra te # #  on 

vw#MNM&i»#t«e to e g tlia  # t a l (*34) f on th e ir  otoervmiiea in  

e k tle te l m&elee o f the rat# 1b# author observed gradual ris e
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la  ao lh ity  f t M  a m wm I  a f f * § i  I t  a **# £ • a# fraa

0 .8  to  @«i la  taa low s*

H it I t  ( *S§) la  M i atadr air glaisexulax la ta v a ttta iiM  

la  normal dogs H i  taHtolt# fauna H a t waxylag a f

d ltf« * *a t faM l#«  w fr la  r#l&tnd ta  «lM i&gt#«? aamUflam a t 

ah# lima o f *Ha»aaeliifttaft*

fa# »aet outmt&aaiag la  H a  #t**dr a t

tmm'mmikm I#  the w ait a t in aa l (*4 0 ), H a  atad&ai H i  Haag## 

la  alto«ftMN#Mt* H i  *&#*»*# ta ia ity  f t i la a ta f  la ta ir t^ t iw  H i  

rastaratio a  a f H a  r e n a l  a ttm la t& M  Im tfc# rat#  fcidney* Ha 

found #M |fe#*«ila itM  H i  a t HtH&a&daria #a«i*##w

lag  la  a tm  ptozimml a#M I a# a t H im  *1 *  Hiitst## a ft  a f am* 

alannr# a f t a i  artery* la  H a  lig a tio n  m  pralaagai H a  

maaHer # f I t M t i  lnrolwftd inaraa#*!* a& H H am irla l aaaitg#* 

la  H a  41#tal t a i a  *# •*■ * « w #**n t a ft##  th lx tf  *im ta»«  

f l H  lig a tio n  of H a ttftu i artery Haaa was a ri» #  la  t&# 

tl# m »  ^  fraa  ?*1 to t « i  la  H a  omit## o f an hour. Is  #i#w 

a f th# #& **• aaaaaapaMaaaa la t*# # *  'Wm m§p%mmm a f  a t la *  

a H a if la l H i  the ft$ a  la  tlsnaa aelcMty I t  might

s a fe s t  H a t  a ita a h H if la l Haag## at# ta  1# a # ***!# !# ! w ith  

changes la  tissue m alilty*



i f *  mmmMM m® mmmm

Wm W illi* r» if mm norvegicus mi im* flwtaar

w«» *«*& Im IM *  tiivew tigm tl**' fmis Iwtomwmtmmf 

wm mhmmm few***** mi pwm&mm mlmmwrntimm m  tm« 
suit# mpm&m* fkm pmfmlmm  *#1fc*6 im* t# t*4  W tMm 

«o*fce* mm gm&nm pigs# **i®  ®mi raPbite Im im * pwmmmmMtm * f  
m t«:rt*3* fmar m i« to Iag i**l sfwHr* M,m& mmlmln wmm

mm l  Im m wtsftiif mui tm i* expert«#ai m  **11 m  **irf#*iim g 
t m *  te o x ii i io m * *

tfc* mml**!* «**# o f m*im *** * *  «w***gimg Im wwl$mi 

m * f« * * m  1 3 ^ 0  § * * ■ * *  H i®  m m lis tlJ t w * i»  f c * p i  im  *  ro o m  <*& !*&  

m *i m 00m* tan I  Iwmpfdrwtmr* o f fro®

tm* *mi«s*l* war* im  wgtilas&y with  *  imUmmm H * t  

nr mmm n u tritio n s ! rnmmimwrnm* mi thm 

mm ylwimimg m  m om*mio*l analysis im* following*

Im *** ^utrition&a Analysis mi Fwtimm

P ro te in , f! m*m mmmrmMt m̂w

f  m tp  $

n k r%  f

m u ,  j> 8.00

3.00

8.80

3 .78

T . 0 0

O a r o a h j r d r a tM

V i t t o g m  f t m
•xtxo& t, $ 50.00 80.35

31.00



u

C&loiu&p fi 3 .00 3.78

Ptespterus, $ .6 0 3.00

Sagneaiua, $ .13

Poteaalun, ft .7 1

Bolueble d e rid e s  (an M ad ), f .7 8 3.88

Bagsaeee, parts par id llie n 78.00

iy M , parte par tr illio n 380.00

Copper* ports par a d ilia n 8.00

Cobalt, parte par a d ilia n .3 0

V its a ia , o, U.U.P. 13 Unite par g rs* 3.00 3.30

rite ad a  A* tt.s.j». U  unite par g r a * ^ 6.00 8.80

f u t i  per a U lim *  U .S.!*. Unite aw  aran
4.8

Carotene patta per million 1.70

Tfcieadn Chloride p trta  per « U U o i3*3.Q0 4.80

In tern a tio n a l Unite «  Parte per a d ilia n

I

Hibo flo r in  (% ), parte per M illio n  3.00 4.78

aoid, parte per M in im  3.00 10.00

ItM te i parte pax iI IU m  36.80

Tisane d t ilp M  t e  i t s #  tee o ffs e t o f fix a tio n  6gr 
tee iMoersioa netted mam prepared no f» lle m t tea animal «ae 

k ille d  87 *  te M  •  tea  need; tee Itote d aritjr «m  opened; and 

tissu e wan iaw edlatelp re*e»ed froa a ll  lobes o f teo lle e r  

and pleoad in  tea fo llo v in g  fix a tiv e s , 3ans3er*e, Hegaod's, 

R ig n i'i m odification, Chappy'*  and Mann-Sopote* te rte a *



m

in im m m iim  m m im I o f Hi*s## fimmiiwm

may be fead I f  eemmi&timfp hm  ( i f ) *

Vmdgttel mm# @*41@te&ve lit 1£ «9l i i w  were wMtoi 

I#  Ml* e e rie ** f in i t e * *  In  m  mttm&t to  i i H i g i i  tin* re t*

&mu intimitf of mm fkxmtt#m 4m If %***• (*!§}*

?&#«* www&mto* did not any meareditable im m m m  %m

pm m tm tim i of mm ftmity<§»* ®wi%m®twm hm  teem wmmmmrnmi  

I f  me mb#r* « ***« * m  *  *midUr»t f t  dmrmmm tine * tu n in g  

time. In  m  e ffo rt to get uniform *  tad ml mg **« * Mia emtlpr* 

s lid e  m®y mmm pimee# In  m eeylin  jm  o f jnaro eel lo# o le *, 

f« *y  i t t i t *  I f  «*r wm mated*

M tm  tim m tim  o f tbe ileum* i t  an* vanned fo r tvemty* 

few 6#lfOmtoi9 *&*»«*A im tolmol mi in

pm m fiin  im p* SS*C»«4Nfi tU)«> to  * *« ***« •  burdening, ee i*#* 

meed o il  an# mere «*«A m  6 * m M & lM * i# o«#mawroo#

@41 f ir in g  th@ m*** emit* f  met @*y re su lt* in  tfc&t tbe *iit4iib~ 

ago erne magLtgifei*»

ifc* t t im i  wea meet tamed mi *  tfetaiai*** o f g to  4 u. 

fit* eeetlofi* met* applied to ibe @1|#@ mi Ml $ im m r\ fixmiirm* 

iite iie n * worm t W ia #  w ith ib * mttm&i w m l& fim

mi&»tmm%rn m& *&**&* ariU  *** I f  its* a»ia**flM i* 

dtreetioci* .for ? M # i w y  Ini feed I f  nonsuiting I*## t*W *h
After ibe immmliNi mefit*# in  mo# lit attempt* Ini 

obtain m tome pioture @f tb * mttocforodrlftt i t  m s fotstd tlMft 

t t l«  tM lu liiB i d iil not o ffo t a v«xf i» i l * f a s t « r  op»oftaotty 

to study the n t im  U r n  lotrala iIb m  the fix a tiv e  did aot



pmmtmtm tbrotigbcmt mm p i® ** o f t l* * « *  (ftg*o« 3 to lo)«

41 fto to tfp t bad to b® ®«iaMliib®d by wMoii to® %%mm oould. 

b# flood tfe a ly  tlurowgbout tb® « *ttY * Moofe loot® ** o f lb *  

poripbotf so os# tte* *«®« iN f i*  ftwattoa o f ltd® typ® wa» 
•ooontia l Im or*®* to ®t®dr oitoolwMI.» in  tb« oow trti n® 

w il  ®s tb * *®&1* o f it*® feapfttio ®o**®«
fa® f t M t  a tt'o p t a t forfO ilo i* won b f to® t a jo t t u *  

rootla*# ft*® wm a&owtiiottoodt M i  tfe* body oawftp

von og>*m®* o® prtw looolf oiplati*®** 4 s ta r l i t  i  ®e* «y*tis$* 

wm w®«* wttb a 31 gong® fb® poof ***** mmm wm

aloft®* M i til® M oot p#2*isii$#si to paw® m t  in to  tfc® boi^r 

oawlty* Tki* wus ? m v #  wtffti oottoa owafe®* fb# a to il®  

t o  Insert® * in  tbo bepail® porta l M l tie d  Im p la*#  wftl* 

a a llft  tft**® * to  pm  A t  oaly tit® ftwotiw® to p®»* lot®  tit® 

liw o t* M oat i  to 10 oo# of tfe* flsattw® m  im jootoi 

diwootlt  In to  tint h«g>atl* p o rta l *#!& • fid® antfe®* did  

m b pwm% too oattofaotowy, gor&aotlly bmmmm bM mmmt 

o f tft® fix a tiv e  i& jeato* mm to# owaUU m&t® ®oa®l*®9»* 

tl® »  w il l  ft* gl-wm to tbl® Mtbod in  thm iioomtoiofi o f M »  

paper* i M i i  o f ffe*®* ®M®«Bt«t** f t  mm

mmmmmf to 4m%mm Bwm mmt'm4 by whim  largo aaowat* o f 

ill® f in a lly *  wool* ft® p#®e«* i&roogft the ttm m  a t a admlawoi 

o f pwmmmm* Ham tfe* perfaoioii ® »tte* o f fls a tio a  m o  

aitm gptoi*

lb® apparatu® eoswiloi®* o f two aspirator fto ttl*®  

o f ®pp*oxiwti&y (SOOO ***» )«  ln®b fto til®  w m  &®M to  a



1 *

$ i In* ia&aratoay m tsm i ( f i f  * H I *  to# to it l#  man* 

ta ln t4 Haga#1# a»4 H# aikmt flxatlm #*
ISafcbaar M i d i  «m# M  im  H a a a t e f  *d & a # *t# &

t n a a  a a p i r & t a *  f e a t t l #  im  id #  #&sH o f  &  H i t# #  m a r » ia p ~ e m # lu  

& ? i« a a  a f  rs te m r ia M m i H ie  man# iH a s a ia r  warn a tia a fe a i, im  

t b *  H i d l #  m ^eaijag o f  H i#  # ie p < » w # lu  4 i ia # t i# i  im  M m  

mud!nkp ma-.^.yi^ s as  & i f* oas*4mi& d f  #g

la o d  glam # im bim g to  a  f ia a  p m ia i*  ( f ig #  13a}*
l&m a m iM  mm# aaaate tlaa i ml Hi f i l ia l  ay featag 

plasmi Im m glm m  mmkrnw wktk ® tm x  maitmm* Mftmw

Bv jm z iuz t& l'f Wmm ®imx%m tto# m im « I wm 

«r*e#tto#ti»#4* H i* mXm^l mm tMm wmmwma twm Wm i M u t  

and mttmMmi t*  m Wmmi  tor twog ®%lm§ mmtiI mid# Wmm* 
m  mWtme ##p *## te#?t fcaair Im m#»# ito# m im 3L wkmmi mlgn» 
o f *#e#m##iag imm mmMimim* Aftox Wm M u i  mam ***w # »  

i r  «itm#fc#4 im iskw toeami m Im ^ tm tm l  laotalosi mam m i#

In  atodmHmiii m r ltp  wmmlag froia a point ©tommi i  mm* 

m d id it I# iti#  gan lta l* i© Hi# dXapMmgii* A imam*#*#**# 
Im k n im  mm msmim in  tto# mwgim af Hi# Umar* fb* aalml 

wm Im M m  mar i *  w i§ r  to Hi# mtoaMtttai

omgaxufc* m p m lv llw  Wm tlw m  ami Hi# feapatl# postal* fb# 

maxi simp mam «it{HMI« ti«<nM

wMefc aurtouttdoa th * hopntlo p o rta l blood V M M l. A ft#* 

tb la  w m  oosplsted *  a sa ll lig h t was a jO. satis  bosk ®a tbs 

end was plows* m *a r ths fespati* p o rta l, t i l l*  laatrssest wm
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frots m p laotio  tongue ( f l# * *  11,13}.

if to t&e no# nf tftlo trnm  to# mtth&w wm «M« *9  oO##rw« 

t&# Mood flowing tfe&angfe in# Hogs#!!* postal I M I  wooooSU 

A fte r  tli# llg & t wm M$$#d In  90* 111on m&wt tow Mood 

wo««ol tlm glmn o«m»&& wm tm m t 1st# i t *  I*m «dl*to lp  

& $ii&  t&ro«d wm tie d  too esnmi3U is  otiior to  Isold

i t  Is  poniiioxt lesd prerent tH# OmoSe f lm  o f Mood* fsm 
otopoooft wm tissmod in  order to p o ra ll too Immwtlfai* 

M u g fu l to flow into  t te  wewwol* too <taw#3l Oort# m  

niokeil to permit IM  Mood, to How fro * fh# m£mA* dotton 

•wnbo wot# nsod to r#i«ar« tno oolleotlng Mood* flm  
Uwmmlim Hlngo?** Mowly *oplaotd to# MocmI in  tfe# feo«ft 

mad tfe* Xiwor* fne f ir s t  notiowm-M# d&mgo in  H it l i r e *  

wm# to * oMngt from & detp rod oalor* «fcmr#*texi# t ie  o f 

tis* llw tr*  to m whit* oolor* tM #  wm €m  to to * f*& la*iog  

o f tow MoodI w lto ln  the lo te lt#  wlifc W m m ltm  ftln$*r**«  

fhw grmdnml rmoring; o f Mood front to# llw *r  «nd roploofoi 

i t  witfc io^soliod M iig tr** in  o lo m tf w ltlto #  (fi§ t«  U *

14t IS )* %o» olo## o rd in a tio n  on# w ill $&*«*** wmef 

wmmll awmmf 1 ** 2 $q* i& 3Am m tm $ from wtiltfe to* 

Mood Im  not Mon xewvtd* to  erpXmamtton o f tM *  w ill 

S# ooa»id®r#d in  to# tiAwmmtion* i f to r  to#

M ing#r,o w*t potM ttod to w**Ji torotagfe tto  fe*«rt and Imng* 

and wm trid e n t mt to * dr mining point in  to# dor* ml nortn 

war turned to p e ra it to t .flow o f to# f lr t t lw *  

t immmk to# aniatml* 0m M *9* perfutlon *## m%4mt whm



m

tm* lit© *  turned f rm  m w n it* o o U f to  n deep y e ll* *  i»~

iioatiBg tm*t Wm Mmmtlm pmmmfc ttumgfcMst Wm Hirm  

lobe* fmt* pmvtmlm wm eemtlmied tm  fifteen aimutes, 

permitting complete ftaatioa to take plm*©* ?n* liver st 

tm© Mm mo w  firm* to il email redeemed mwm mtrnm 

®m%%mm mww ©till Wm mmm eeiee im dieettag tm* pmmmmw 

o f blood tm Wmmm area**

liberation* of tfcte tecsmipu* t«i# moot* Oeartaift 

lobes were tie d  o ff M l tm* M w ia iw  o f tm# liv e r  p e rfit***  

a fte r  eMem ©osparl^ami were M il# between tm* tie d  o ff  

lobules mt& tm* perfused* BmpXm o f tissue mot# tdkM  

imm  M l  t f M  o f tbs wuxiwm lobe* mm planed tm tm* r*»  

•peetiv* fixing eelubioti*

M m .im * wmw m&w eitm tm* M d o f « iw»»o*uiar *# * 

wwmmh e«ap% merim* m 10 1 aeeMar and «  M l Iwmmmim

objective witm a numerical aperetor* * f  !•£§* tm* combina

tion of lea*** gtvl*i§ « megmil’ios-tiom of M p ro M M te lr  

1100 d « il* i. ft** **ll* were &rwm wttm tm* aid of m 

*Mft*r«p»lMi4«b tm* equipment used for doing tm* phot**

grapmi© oust im tmi* report wm m Wwmwh iM tomb loti*

* oatM * Y e rtle e l i w f i  ( f fp *  E}« end am 1* te l tm i t * * *  

Oamra mttmti&mmt w ith a at4m taapeeHe* tube*
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■£a.0fo Is le ts  ##fttftlM  ft ftftftWftl ft'ftlftji ft SsfftSsw

im  a ll tm# ra d ia tin g  m i l  t i t  mimmmii»§ to il#

©mplllstlt® and lmttal*ig#3.ft* Wins*. Mmrnh labtile 1# oog^mt* 
oil #jr a ra ilo n la y  tnt## aoffc a f m m m ttm  %%mm and m il*  

wMali #####•# tm# r^ tio iila m d o tiiftlia l a?«t#&» Oasra##*!##

' %!«#«• im m m  evldaat In  Hi# ?#glom# of Hi# p#*i$fe#ffal 

vain#* m*itiL3ig Hi# taMtiarp Wm itM « » «  3M lv i’»
dual ttiimXm mm not a# #n»tl|r lftenti fi# 4  in  Hi# ta t m  
ttw r af# to  tli# f l f  oir oast#!*

$ # ii# *illjr aiHNfttag* a ll bapfttlo ##11# nppoat 
mmm im  mutation in  #1#% nm^nff# an# foam o f 

wf s#oBoB<ta?lay muasOoy o f mmol#!* and anowS o f ImEwSsft 
mmmwimXm

ftm  kmpmtim ©ail# of th« smi a## polyluMlaNti amI 

atoiTfti# 1§ m im s i is# (&h#r *33)

Im it*### Oftllt fUe rmcXeus la oenljrally 3>*#aft#3 
and ill# aptftg&am qppoaat gtmm&m* IM# i» p*#MKily On# 
to t&# oartoplaffal# la&iaolN» mar#«#mty fat* ttfoog#*! mi 
mitmmrnrntm* tm# m&wmlmtm m w iiiim  i t  
km m m 9 Olmmoloat# ©oil# mm mot mmmmm n##tafin§ 
afeotat m£ {Wwmm »§#)♦ aimucleate ##11# mm 

in  tout tfe#y are usmailf fom l im ga?©npi§ im th# fttglon# 
of to# p**i?li«gr of 10# l#0t&# in  yoamg **tft* tin*# indi##* 
ting m llm tlm  m&tiplioatton In Hxls aft##*

©all mmmrnmm® mmpmmt® adjoining Mpm tl® ©alia#



ss

m m  afomwxmm stmt# that a n il m rnrm m  ms* aot present 

Incfe tbst tMUr mppmraat pxm m m  I# ®m to  h ig M f *mmmtinfim i 

rmgloms of n*# of th# m tI*

a oosortptioa of t&s &#pmtto altss&o&dtlm m€ flit 

itttrm##ll*3&m$ fmt #111 to* g lirtii la  dstrnti tmadts* tint timm&m* 

tisas  of t&# pmpms*

fhm tm llm ixm  1* a d tM tifft lm  o f tfe# arterial and 

xmmm toXmb smpplp o f tbs IS ***#

ft*# aoeiiao &rtsry Cfig* 1) la  aapair##* aris ing  

fro #  13*# Imtmral nwttmm of II*# mart* mt tti# le rs l o f tfes 

sum o f tfc# dlag&rmgsu i t  fern* a short l^mai iM o l divide# 

in to  tar## tommtMm, m  tmXLmmi

fh * k*i% QmtsiM -  {mmmmxf} -  m  i«»#4im t«lp toward 

tli#  sordino opening # f tit#  stoisaol* from whioh I t  bmn*tom to  

both Bmf&mm o f the stsmmofct tfc# feiasal Jwriotr (Sj&ssato) 

pm#### to tn# lo ft m l Mfclad t&s staoaah to tfco spleea* 

giving bramaho# to th# stomasfe sad pmaoroms a# ##31* mad 

Wm Hejmtic % t« rf mfefoli t seta# rig h t sondlag a or amah dowa- 

word toward Wm duodenum, before oaatlsnslstg to  the It# # #

«b#r# I t  bromlcs op in to  near small am stOM*#* mad tars i'* 

mating fflsmisslds*

ffe# Hopmtio vela <ftg# I )  ooiimotlag brwiottos from 

the liv e r*  enters t te  smm ©avm in fe rio r  ja s t m  th is  

v t « e l  ploto## tbs diaphragm* fh# Hopntlo FortSl Spots*

thou# vela# which resolve blood fro# the digestive  

irm ot feelo# the &lapteag% mad fro# Its  associated organs*
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b* Qmmtknmm m  m m m w m m * m m
11 SQMKA& PttfttMBII WBAfXa « § § »

Blteetioiidrta as observed are o f three general 

types, staatLy* rods* filaments « S  sp&eres* a l l  ether 

trnmm appear closely associated to the above types* H e  

spheres are the prsdotitastliig type localised la  the seraal 

l iv e r  t l ®wm in  the peripheralt im taraa iia ta  aad ©antral 

parts o f the lobule* they ©on# t i  tuts nearly t i l l  the site** 

oboxiaxlu la  the peripheral region and about h a lf la  Mia 

lateme&lftlNi area* (fig #  30)* la  t i  m m  whim  la  fixed  

w ith  any other fix a tiv e  other than spfeetMeft

mitochondria tend to Increase in  msatoers la  tl*« respective 

m il®  and a t tbs same tlmm are present in  la rg er areas 

throughout the lobule (fig «  31)* la  tissue which la  mat 

properly fire d  ( f ig . §) tea s&teehoaArla are spherical 

throughout the en tire  liv e r  lobule* As to the a lt#  m i 

contour o f turn® spheres, they a rt very diverse* ranging 

in  s ir#  free  *5 to 3 stcrons (fig *  31)* the outer sur

face o f the la rg er altoehendrla la  some wmmm appear# 

rather soars# giving an appearance of a seanshat dis

torted  boor (fig #  3M)» fbs MOomA nest frcgtienfly ceoutr- 

lag type Is  that of the rod shaped body, localised  la  

most ease# in  H e  p ert o f the lobule (fig *

34)* Tat red shaped sltooboadrla vary as to length* 

ranging fro# *§ to 5 microns* the outer surface usually  

being of a smooth nature* they are o f variab le  d im eters



at

raagitiff fTQm f l it# wnibte raf& lra swssbSsbSsS

*ffo *t in  omeT to see tram* to B m llm  eisaeats of a 

v p lc n U il r a t t t *  { fig# M )« §o»« o f fUe ira g w  ra le  «M

©uraed In a quarter tsaoa %hmpe*

Tkm %MM m®% iragm at frra  is  ttte i o f tra  lit# *
m m t* fiiis fora of ratraferarala iae been uraeraet by tbo

r a t r a *  o n ly  l a  t i e  r a t  I *  mi ifce  r a n t r a t  e ra  t a t m r a d la t o
erae* m is  type o f nitrahradbrio i t  ra ra  rararara l.« ill#  

d'eHs of" flie tbtaa la  say t r n i f  p « *i o f f i t

lo tra & e * fimxo %m v « a r  t i t  f t #  v a r ia t io n  in  t i l  fo r a  o f  

ratooaorarla*

2Ht99tKm4r&«l |*rae*«oi entirely t in t fra  altar* 

rare visib le la  tra * a***® o f rartato  tiepatle 

lofera* tra  praeexira of fits #  fora* I t  not rnmmimupfi* 

m&mi&m f ir s t  f i t  type tkora la  ftsa ta  3&1 waiob arara 
to bn m turn  related f t  tta  eptoriad. type* fra  • ! * •  of 

tbra* atrratures ra t elraf* fstaffv tly  In te n t mem fb# 
aurarleel type* Hie edgra were and tbs body o f fra
a ltrarara tt m  wm distorted* tbla imm mm pvm m t In  m

f r a  t in e s  l a  e ra  p e x ip r a r a i r a g iw  o f  e ra  lo r a ia *  i r a a t r a  

vttM m  tra  ee tt c&rae&y assoeistod r ifb  f lit  a ra U a r spbsra 

te a t forre* &r.otfc«r type* wMeb mi various M ara

la  A # peripheral fltsrae of f ie  lotaS.* era in  f i t  in fe r* 

atdlmto some «b w ell ra mfera t ie  t ie  era **»  rapo**& to  

Iseramim* ram tto f fora of rateeraraflm  rath e&eaf' ©eaters 

f lig *  3 ii)*  f i le  rwrlod fora me morally spread etsaly



m

mam® th# mitochondria tm tfe# mltm of the tmforwdlol# 

uni th© 3»«*ig>o*t*l mmm* fHof# wo# mo wiiiibX# 

s liif  fcotoeon til#  n&toohoii&rl# o f Hi is  Wp® ami tfco oooool##* 

tm mil® that *«*# ft**! with mornsiojr*# fining •otutiom tm* 

hollo# OpfeerioaX form* still porfttotodU Stimuli Wm mntrnm 

of tm### foam* hs*# fc#©» o# a fatty 00##istommy th©y would 

Mat# blftc&oxMHl with #s#&# «otdL la ##11# whoso tit# holloa 

•phori.oal «tto<#wad#l* wtf otaiorrsd thaw# mm&lw ipptcM 

atony oifcot vmarlfttMMfa #f this tfp# let ftp# tmw ##11 ('fig* 

Wf}» lit i#Ofe*nlo tissue this typo of mltoetioadyial §®m 

mm mm® pwm*£lout la Hi# p#rlph##®l «?#&«

inofitor typo mm H int o f tho sod w ith ©tutor on* 

or both #t*0# M otion  (fig *  f i t ) *  fM o fmtm mm tm  la  

wm*S&m mA nit## p#«#«at woo §®mA %n tm# p«*iph#sa& purt 

# f ih« locals I#  oOJiojp tfeum mmwaH ti##m#» fboy mm® mmt 

pmm®Xm% I#  tfao poHpfcoral ##11# o f %hm lotoxmd&mto 

mgion of loofeoni* t iM M *  Ite r#  *«*#  a# #1### oomiot# 

in  mm® oXvto ^itppod fo to f* lo t  may o f tmrtod ty##»

o f ^itoot.ond:rtm «#jr# yoyjr vtnnoroii# w ith Oh# anoopttam of 

th© hull## sptisrioal typo niiiob was pro*#nt In  groaton 

mmoera lit th# intssmodtot# maA tho pmxkptmwl ratio## o f 

H i  loo>iln.

McH ttm m l ofesosvatiattft mr® m  llw m

t imam® that had boon p®rtm®€ w ith M ^ tr * 8  solution mfettfc 

urai hypertomi# to  tho blood in  th t iim tso ti#* th is  hyp##** 

tom tolty w#s doiensimod hy ih# o»# of tfco iMantooalt (fig *  

36)* the soile on# t#  ototon ropyooont a ©ooploto hop&tlo



m

card* m« o # llt  o f to# m n tra l m #* tm  m& 10##% 

nhov U rn  gpM &m  «lt##lm©*tft tf m»MA# mtMm m i 

h & llm  #pO#*i*el trp##* In  #d4iti#m i©### am  tm O l rod 

»0#p«u mitocOoixiri** tn tm  tnt#sm<tt*t* #<m# (to ils  

4* *»*«?} *11# «v* -flpMNAar wMH tmtA rods

mnd a ft# Hollo# splitr#*# Xn mm pmipmmTmk. pm% of to#
Ittral# to# trî mOomdrla ora #11 #pa#rlomi of olmdl life# 

4t>&n#t#m« 411 tlit ©tils tm to* tw m  nmm to# 

pxmmmmm of to# mm*!#* mart mot l«vg# ®maugO

to m m m  *  %malii*g of to# irttmfeoiidxl** t tm  tftm© #*11* 
tn tfee motive #ii#i*#ide a&MHit memttftfi* ©tilt 1& to 1© 

w tt t r ik m  fx tm  t  rtfioit a mat*«l m&&« fOm#

##11# moife&t about mil to# .tom# (ft© M to i©4) ttat 

hmm  Otw titoevmd up to tot# point* fo# blood mil# tm 

to# aimimita o#«?d#x$&f to*## mil# mm mmmttdu



o» & s s w t B u n m  or m  xi w  8&>mno m sm »M

In  m rw m l liter t lm m  fixed with aa m &iQ  mold 

fixative f»t ^otrnioi mar. h# m m  to fc# opt#nwt tteomghoiit 

tii# omtit# liter lohol# (figs* f? ami W }*  this figure 

ehowe eelle t«fe«n fto* am h«p*tto cord, ##12, mm lwlmt 

Mj meant to tin# oemtral ##1% and o#ll frnm  Mtag ole## 

to til# o#rl|ih#ral #•*•#&« Cells two on# tfcr«# her# heea 

tmfeM from mm imtoam t̂ot# #r#m* The fat gloM.## are 

»er# mmmxmm in the ##1X* &##*#*% tfe# eemtril rein, 

taming f*® m ®lwt# «ph#*#» to large tmeuole# im else. I# 

i t n  eeaes the fat glohuto# mm m  large that they e#n»# 

the adleohemirla to h«r# m ooofotf## #i>-p#ar«ao#* i#ll$

In mm Imteraediat# m m  d® sot tavt a# oast fhi gtdtml## 

a# those moll# of tii# oemitist me*#* Is the peripheral 

##11# tii# fat ghafavUm mm im m  m A  mhm m  relmtiemehip 

to the «dt©©h®mdrla {##31 4, ftg« 3*?)* met# #t# hollo# 

ophetioal mltNMtiioiidrtm pfeaeitt i n  th# Interne# ate and 

peripherial m m m  tm ehloh that# «## m  eigm of fat fteoomf* 

On oloeely fooueiiif* the mitoohomdrla appear to form band# 

aromad the fat taouolee*



so

0 *

1. By Immersion*

Hepatic tissue fire d  w ith Beasley's aelmtis»**» 

f lra t lo a  h f m  OCffilc sold fisew e f m is  type offers us a 

wety specific p ls tiira  (figs* I mi 4)* f lra tle n  In the 

penetrable rone* was ewldeut to a depth e f sppreMmately 

three cells {fig# 4}* %e cells shew m  dlisioniea ef 

the cell well or In tra c e llu la r elements (c e ll 1 , fig * § )* 

Hie nucleus was eweld sad erhi Cited timmmtim  grandee 

i i d |  the linen meshmarle* there wee e m  the

p art of seme nuclei to re ta in  me stain# the cytoplasm 

was smooth wsd shewed no eeagulifctlwe tendencies# The 

mitoohonOrla in  M s  area were o f t ie  types* reds and 

spheres* The rods appear shout m e same else In  ttiteh - 

nesses end i n  lengths* the spheres were warlahle* ran#* 

lug from small punstlfem  elements to  large g lo M ls r^ lih e  

structures* m ere was a tendency toward ipeiapiiig on me 

p a rt o f the mitochondrial elements In  a few o f the se lls  

in  this area* hewerer* m ajority of the se lls  showed me 

elements eiramly d istributed  Hirougheui the cytoplasm*

The nusflber o f mitochondria in m is  area were more numerous 

then In the transition (s e ll i* fig * I) or Hie s p ir a l  

area (s e ll 3f fig * 3)* In  toe tran s itio n  area me s e lls  

did not shew m  m m  ou tline m  in the former ease* The



1 *

1

!
§

§

I

t
a

s

I 5
s 1 
§ s
% I

!

1 I
*  i  
#4 #
I  8
<# 1$ i
a  °
*  s
w  4*

%*
#

s
i

1
©
«

i
<**

I0*
14»
5
S

£
m
h
1
i
I
I0

i !
!

I ,  -I  &I i4
1 § 1 £
1 $
3  t  
£

1 1 
1

40m
3r4

m
§
s
u

m
I

t 8 l

i
«4

1
£

3#Hf
5

IB
*4

i



m

i t  m w  mbmXXmm t a i l  ta fia #  f ia t  f l i t  f ira t iira  ta t* * * *  f i t

fla u n t f t  t a l f  a in U  a s fta fC flg #  §)• f i t  ##11* in  M l  

tan# mpmm t#  l i t  f t x t i  *& tla fa o t# rlljr  (© til 1# fig *  t ) .  

f i t  nu©l#&* #*11 a**#*#**# mm ia fa tf*  & t

mm tmmwrnm a a i mm mi: a mmmlt #ffe*gi#«ai mlmm* 1# a?#i 

n&ap*# »lt##&#i»cl*l* ar# la twlitaet* fti* m%w^mwrn%m mm 

evm iif Mmprnmm tMmgkmmfo m nmmWk mftmplmm* la f i t  

tx m m ttlm  tun# (#*11 t # f ig *  §) f i t  te l i t  ipp*«r f t  i t  

f in *#  *m ti#£a# t#y ilff imwmm$ Hmm I t  a i if f t r ta # #  m  

f t  f i t  s a l f t ^ ^ r ia i  mnfetart m  #e»pa**& f t  f i t  past t ra il#  

arte.*

f i t i r t  i t  it# g*#«t 11a# *#  ##»«***#!#& fc tftm a  f i t  

p tM fra & l#  tsrta &ad fa * f# *a # lttm  **•#  (ftg *  $)• fit#  fa t  

mmm e s fta i*#  la f#  l i t  f ls tu *  f t  f i t  tx f ta f  o f afeouf 

t# # l*#  f t  f l f f t t a  oellB. l i t  M fooit# it#*l* la  f i t  f r a a t if im  

**## a r t a ll # f at a p ia rlau l oaf#*# an# a rt t t t a i f  €i#p«r®«i 

fjsroagttoaf l i t  f i t  f r ta ® lf ita t i **#& I t  te rjr

ta s ily  #l*tlngi&la&## f t ta  fit#  # « * tr* l #*#* ( f ig  * §)• la  

fM t  tram f i t  #*11* a rt shrunken; la f**## llti& « jr m m m  M i 

s ia ii## !** are almaraally la*g«# la f r t^ t r f tp lM a lt  asa# 

in tra -a u tle o r s tru t tar«s a rt 1 a tl a fia g ttl ft&afcl t  M i p ttif*  

p o rta l s fro tt* * * *  mm f*«ga#af#i« fti# r#  I t  a t mimmm mi 

rniirnmmmmi®! «l#a#af# la  fit# © ta fr tl *#gl#iw

0to«**a ft#a i cm titp a fi#  f lts a t  laattr*## la  ffUming* 

mitoo&oaari&I f ix a tiir *  ( f ig s . f  m i $} la  f ie  paaatrapia
£###*#*& « f  % •&£*#* 'Hnrtatitffl jttkJMfci#* lim-ntTn mf Jti# iitJttmML'f *a MfciMfcdl tit ri rt> ~f>ii*an ttirti tata9mWm \©#JLA A / 1 wBMi mUMpILwpIP BHft C*y Cl I  IPW IIIfiP  Wp



w tH  m  the mmlmm m m tm m  #h#w m l& m m  o# «lt4fet 

orer firs t!#® * tm the extreme eater tm  mi oells# the 

mlteoiUMOri* are of werl&bl# shapes aiad #!*#» im tM tm g  

*##*, spheres, m& mmp Imtermlttamt etege# o f these (##11 

l f f ig . f ) . they are Bawfsi® and are epxesd ewimly 

throughout the eytoplsom* tm the #©11# m m m  mm ttwmb* 

%im m m  the mitooheiidria are generally ephetioel (##11 

i t .fig* ?}* In  m lf  m tm  m m  short r#ie

ebserwe#* the m tteoheiiifl# In  th is a rte  appear## s lig h tly  

la rg e r then

mnm# sea# of the se lls  here the ewe# -itl. t##$#x&csrl#l 

elMKraeteristl## m  the penetrable area* gee&sme of th is

I t  ie  rather d if f lo o lt  to  o lffe re n tis t#  pxeoisely where 

the os# steps m€ the ether feettm* ( f ig . ?}• the s e lf 

e lf  fmmmm oetween thee# two areas is  1 m th# tttatoexw # f 

M  to o ta d rla  ami mm Im rnUm  o f thee# elements w ithin  

the s e n . is* the tran s itio n  area the wtt*«tMMiixl* are 

fewer as# are loeate# o e s tr lf^ e lly  In  respeote to the 

tissue tub# (##11 l f fig . 7 ). In  the M it r a l mmm waff 

l i t t l e  differenoe is  noted from that condition found in  

Mmm**X#p**fe as giwem in  the forgoing # M l*** t& **  (##11 S* 

fig * ®)«
titoerratlo&e on bepatl# tissue lmas#i##4 in  Hegeodfe 

M tooM Adxial f irs tly #  (fig s . t  m i 10}# fixa tio n  wm- m m  

•* tI* fo o t# *?  w ith J?.#gewdf» solution than w ith say other
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m

Of Ml toe abrnr# mmtimeh fix a tive s  me& m lf  

thxm gsassM tfpm  o f MtooiMNtfvlft* fllaaMmts* small m &i 
end sp&«*#s wear# vi##s&« ffe# oaif vwristloas of t&©0« 
fmmm m m  in sis#* 1# boaAs* Mtocnondria war# in

Mm »r X&i«#ttw* *
ft*# wmmt of la jto ts d  m aterial f t w i l  In to  tfc#

fe#$Nfcti4 porta l blood #####1 ms to# Raa&ll ( i  oo.) to g if#

eoepletm tixeMkm of tb# «ntiir# XsM l#* A# & *##ti&t of

tills  tii# lassasdlst# exm surrounding khe pmilisp&ti© irssssis

«Xo»# wm timeh. Qt&f the pmeip^mhi mmeeIs  of m IsS f#

nmtme xme%m& the fixetirm* the sm all#* remel® of a

bl&hs? em »t <il<l not xem im  my of I t *  f#  sn a il tm  the

pwmmt mmeMm th# petklhm&m cam l»( wt*i#n sentalji

to# blood v#$s#ls a&d tii#  M l#  dost# {figs* l i f l i } *  fii#

supporting ooansott?# tlssu# ttnhmhim® mhieh pm® t&rmagn

thme omnM® me fixeh mmtirnfmtmllf. In  M l omm them

thme me larg# -smowto of om oootiw  tl»*tfts pmemt frag -

nmtmtim wppem** Tills pxmwmhif Is  on# to  tb* ptemme

emwteh in the emml Of the forolag in  of tii# tixmtim*
In  xegime mem eimeeim mme eem to 0# s&Ja##»t to

the p#rtp&#M l fo sss lf Wm mprnmeh mmmrn&Xf laxg#

Indloatlng m m m &t o f peeeeme sssrtsd

* ftor so explanation o f fit# p&rssoology us«d in  tbs 
observfitions and dismission so# flgur#  1S»



m

W  the In jec tio n  f lu 14. f he blood cells* hmm th e ir  

oh&raeterlistle shape shewing no signs o f flacc id ! ty  o f 

tu m id ity * the region surrounding the ia ttiw hapaiie  duet® 

may be divided in to  three areas sls& lar to those reviewed 

in  me regions of the $M&rlptiery o f the tissue prepared i f  

lli«  Im m s Is ii method ( f ig . I f ) .  In  the layer o f ce lls  

1 M ed ia te ly  surrounding tee iaterlM ipstls canals the sdto*- 

m m $x to  only eo spherical bodies o f varying a lee ,

flier© i t  no evidence o f grouping o f tee a&toehondrla In  

any p a rtia u la r area o f the oytoplasu. fee cytoplasm i t  

not oongeaXed* oonteining a undone w ith & smeoiii nuclear 

mmrnTBne m £  c lear I f  dl« t i  ngtii whehle aueleer elements* 

there i t  no evidence o f c e llu la r variatio n* the masher* 

o f mitochondria are fa ir ly  constant In  t i l  to lls  In  te le  

area* Hi# extremely large adteehondyl© ©hleh to re  In  

evidence in  tone o f the to ils  nor & *ft resulted from a 

fusion o f a fee sm aller ones* sines tbs large ones sore 

usually in  dose association s ite  the small or fores.*

Moving e e iitrifu g a lly * the tran s itio n  mem is  mar&sd liy 

a group o f te lle  which appears to be s a tis fa c to rily  fire d  

hut has very few adteeheBdrl* w ttb la  the te lls  ( f ig . I f ) .  

The mitochondria are localised  in  th a t part o f the t e l l  

nearest the peripheral vessels* they are o f one type* 

namely, spherical* Yery l i t t l e  in tra -c e llu la r  v aria tio n  

is  noted In  the else o f the mlioehon&rls* there Is  mm* 

slderattle varia tio n , however, in  the number o f mitochondria
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m

ptosamted in  o t$ *t to nkm  1$*» mmtmm- tm m  m l  tm #lf l#»  

nation#* fm# Mtootoa&tlm mlioo mo «ti4M »o o f p o in t!tf  a t mm 

mmlmm m n m tn tim  m  topottod b f p$mt®m Wm

frnm blm  wmm im tfe# m il®  ®mm%mMmgh mmtxbl

tolm* oms an irisiM# tolatlaasM$ bmtmm  t&o alto*

ofeondtia m l  mwm&mt g m m lm *

noting p o tlp n e ta llr* o#ll# 2 flg u to  30 uni #« ll#  0

mM  3 f lg n t#  i t  * ro  o f  tm# tom#* o f  tm#

%### m il®  km® th# nait# g#xia*«l #ma*tt#t#*l* tl#»  a# ao lla  1 

wi th  tm# mxmmpttm ttia t tk® mltooiiaxfe&rtai ®kmmm&® of tm# 

tlit##  tfp m  m® tm m  in  nui&at and f t#  tod® at# mat m  long 

m  %hm& of tii# *o#*i:t» l %om** tm tfeo Imtamdl*** mm® 

%k®m is a 4«flm lta  inotngm# in  #?iopla«ttl* taoool,##* M l 

w t'trntim m ttA  im m  mm diatrlmmtod m m lf  tmtoogmotit f t#  

oytopla*t«* Im ##11 3 flgmr# i t  and ##11 4 figurt 31 «# 

lint# ##11# typloal of tm*»* in ft# pmt&phm&l a#m# at iiso

f i of  pftt&omomt fum otlo## Im tmis at## a gtoat wmMmw

of tfeo altoomozidtla at# mtiL$ot%m&9 tm* m M  'bmt&g mm® oroid 

i i i  tm* mp’imm® imimmimg im *!*#§ fow fllmson!# at# pt#- 

##»t« tMff 1# mo **ld*M* of mm taariatlaa of fotn oHiof 

item tt# tod* filament m l  op&tsiesl a&tocfcomdtla im tm i 

m #pati* ootds* Tm t®m  to mmmm® in  muafe**

ftmm %k® aomttal to ft# p#ti|^#tdl toxtt* Im tit# swift1 

Fom# tii# fl&«*M *toiit type pt*do*lm at*»* Im tm# lm to fM d ia t*

togioa a ll Ito## typo* mm omially f«ff###mt#d* Im Mm
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p#xiptox#l mm® tods m phmm mm ##*»! Im mmstox si*4 

f i lw m & to m  mm m m p lm m -m tf to# ami*

4 i m  mmmptm #£ psxfumiofi «#x# oowptmtmA *ito 

Enmity*® iim t& tm  Im flgmx* I I  mm Blmmm xigprsssmtoilif* 

m il®  totom iwm  m  m#pati# m m * in  *#11 % mi to# ®m** 

toal m i  m  *m m  #£ pmmmrnt x«?###*% to# w&trnmmmtm 

mm mf toxa# typ«®> to* ik lm m it& m  tfp* pm&mkmmtlug* 

to* toto«&utt&H* torn! ax# mi mphmioal matox* #ir# small##

Im **11 I  tosm Im M ila  i« Im tills mmm to# altoto*®4xto 

at# evtoly 4 i*9 *t# *4  toxomgkoiii to * artoplaaa* fm% mmmlm  

mmm pwmmt Im mmmmk #£ to# mails. Im to# tatam*#Imt* 
»#m# (##11# 3 m i &9 fig *  M l)0 to# mil&mtom&Mm ##ta #£ 

xmxitol# mpbmm* sstosxoiit#* atoart ?#£#* wrrat x*4#

arncl a fssr filaiti#mto« to### xaxl#** fax## wmm m m &f 

aivi&Mft* i$m tototoanftxl* im to### ##ll# mhm mm- m%~ 

ie # # t of grouping# to# oloax mmmm farm#* bf to# to«#m** 

mi nt%mmn4xlm mpmm to fe# # f to# *«## nmimm m  to# 

▼aotiol## px#*!#*#!? #$h§#x*#4« Im to#  ##tipj»#f#l am #

(##11 4* f ig . 31} to# mltrnhmdrlm mm mi %m §mmm1 

tppm § i f i# f # i  mm mrnim w ito to# U lm m m m  in **  «w**xw  

Img i l l  to# x#4» mi. tpm#*## to## *

to  to  a to ll* * *  tototoom&xi* Im to ls  mmm m m  fmmx torn 

Im mp *to *x  son# Im to * hmpmtim # **4 . f&sx# *«# no t* l~  

€#mto # f grouping witolm to# ##11 to«x*#xa* to * totadbM * 

4x4* 414 mat fill up to# «#ilx# ##11$ to# xtgiom #4J*##mt 

to to* ##11 mrnmmm mm fx#« of sitootomixiib
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1# JtatttWM 2»etes4o*-
In  XI wear* wt&o& w#r# tetsig pew ftete ftewo wear#

«r««R wangtmg from * f  to IB w * wMoh. wm&4 mot pewite#* 

f im tm t i of poTmittiag tte  Mood la tte m  m em to te to* 

j»Xme4 wttfe eolwtioa m l Item tte ft satire* t te

ft tome re t mimed t te  Mote t te  eatt*#  period of

pewftelea reg**4Xe»e o f "tot lemgtlt of tte  potfooioo iieae* 

tteee  moo# wfeieti oa&iblt M tw * !  io e te a l* 'ttwQp te  eeen W 

Oteoawtmg fig w o  IS* (tomlde* fitet to# esttm M XiA m  

eXmemte*

Tbm X&mm o f t te  U tta r wfetlo telm# om fteed t m  

oXmet o liito  im# to t te  perfmeicm o f ttew with King***'*

# elution* f te f  item twra yellow wfelle tit# flx o ttv *  to pmw*
In f  tbrougfe* M *ploeing tte  lim ner1# eetettoo* MX Hilo  

tins# t te  matttrM loetewte otto# re te t*  i t e i r  tod Mood 

e e lm * t te * *  inlet# o f t*tt»«grfw»e6 tlo m * were spread Im 
wmiow* regime ttawegtewt tte  letee* te l mMmmtf tm* 
emte& Im oote poYftete m lm l ( fig  IS) * te  *  edereeaopte 
orm taetien  o f tte  loM Xe ( fig * i t )  wo o«i too a

e eoitem o f one whim bo* retained tte  blood Im tte  etmmoido* 

MX item# elietsetdo or# tm a storage pteme* Sinusoids o f 

tb l*  type teoomr to bow# *  prester 41 m otor item tteeo  

ttet I  ten Mood* Xa werjr few eosm wet# s e ria l e m tle m



m

th m  m lin g  i f  d if f ic u lt  to follow tferoqgh the

m tir e  length o f these elimaeide*

S t i l l  other almteeid* w ithin the same lobule may 

be cleared ©f mil blee&f tfeeee are thought to be im m  

active phase (fig s * i t  end 30}* the blood eelle  im these 

etorege aiwtselds Im m m ajority of the ©uses net# s li# * i ly  

ereneted ( f ig  id }* the a&toebomdrlal end eyteplaea&d pio» 

ture was mufmtng In e ll  news where observation were made* 

in  fig ure  31 we hew# d ells  representing am hepattn cord*

In the central some (w ell 1) designated e» emeu by the feet 

th a t th is  c e ll mmrbs am area deflssltflly d iffe re n t from a ll  

the other sells xrt the cord, the adtoohoodrlii ere spread 

m m Z tf throughout the oyispiasn with the exception of the 

atrea immediately surrounding the cell nenorene* they ere 

of varied formst email spheres# eweid»bedif*t and swollen 

n h m t rode* dell* S te §f mating up the remainder ef the 

ne>„ tic eotd* show e greet situ lariiy ae far m  ertoplesiKl* 

elements are eeaeesMdi seme hare mall wmuoI.** present* 

others eiunr the presence of larger waanasie* wbldh probably 

resulted from fusion ef the  smaller tmeuoles* f tm  

vacuoles influenced the position of the inltoonondrip w ith in  

the sella* The adtoobendrtn im both bepmile cords make up 

& large group of diverse elements, thee© Sdenant* include 

short swollen reds of varying s ire * and spheres imeludljag 

very large ei«§ with dear centers* there m m m  to be no



m

formative re l& tien th ip  between these vacuoles &M the 

mi taohonciriju 0 e ll § was tmm the outer p u t  o f

the lobule from an interm ediate region between two portal 

veins, i t  la  ©oasidere© aa a © ell o f the •©©»© o f parish 

neat fu m tim * . tm  mitochondria la  tM© © ell are a l l  

s p ares , the la rg er men feeing C aree r im outline than the 

entailer.

Still another efeeervetie* of natural ieehesia la 

that o f figure S t. ©ell© 1 to 4 ate types t tm  regions 

of am hepatio ©or©. ©ell 1 ©a© tales* -from the perilefei&ar 

region! ©ell 4# in  the region of the perifeepaii© ©anal* 

these ©ella m n tm ln  t m  M teehetigri*, all of a up her leal 

nature* there in  m  © Iffs re M * between the mitochondria 

of those im the region o f t tm peripheral feloo© w m m l»  an© 

those merely lying on the merit it of the lobule* Ml ©ell© 

in this region appear#© to be vesicular, the imtermedtete 

some of the lobule I© represent©© hr ©ill. 3* Hk© mito

chondria Im Mil© area are mpfeMleei bo©lee ranging from 

very ©Mil granule© to l«r§# hollow mphmm  tending to  

le g a lise  im the ©eater surrounding the needem© am© the 

Interm ediate part of the ©ell# Hell I I© a mefeber of the 

eentraX some* the Mtoahomdrial fm tm im  this © ell consist 

of duefe-feell shaped bodies, ourve© rod©, an© spheres, some 

of wttiet* have elear ©eaters* Hie rtto©ho»drl* in this 

central some art more mmerems than In  amp other area of



4§

of tii# entire leteie. In  te te  te# central «md interm ediate 

tenet vettlomlailem Is  evident, however, mot to snob a 

great eisieni m In  ft# perilobular region.

§• Induoed leoheifita (fig # . 33 t#  S3)

fh lt  p tete o f tii# etuir of ffitoohcsidrla mm msder** 

tstem In oritur to observe the variation la tte niteeteiidrlai 

for## airing varying periods of imdottd itohetsia. tee efe» 

te rv a tlo tt o f iteheitin have boon studied fro# tita n #  pro* 

pared by the itNMStioii method. flii# method 1# inadequate 

for firing tee en tire  liv e r  lobe* however, it fir## a 

sufficient number of tell# la selected area# to permit a 

study of tele type#

Qnmpminmm mm te  mail# v ita  tee perfated tlseu t* 

tlmec lobe# ver# tie d  o ff  fo r t te  mmm lemgte o f tin e  that 

another lobe va# being perfueed* la  not a l l  mmm mmm 

t te  mmm lobes tied  o ff. fre ry  tin e  tee p e rfh titn  waa 

need another lo te  mm ooouled; hr doing te l#  In terlo b u lar 

variation® could be studied. tee liv e r  lo te# that were 

pevfaatd appeared at the## im figure 15, mseusdiig a hard* 

eaed eenaiateaey a# perfusion progressed. In  tte  lobee 

th a t were tie d  o ff during perfusion te# only v is ib le  change 

vat tea t im color from a red te  a dart red*

(I) ligation S-10 admstee (fig. 33). tee left 

and S p lg e ltm  lobes were tie d  o ff.

tee ceil# thorn here are taken fro# variant part#



t e

#f m  hepatic cord* In the central sons or *#«©• ef 

permanent repoe# (cell Xf fig* 31) the mitochondria are 

alalia* to thoe* In  the mam* area* In normal Xiwer tlame* 

with the eMegriden that there ere fewer spherical wtte* 

ehendria present* In the *interned!ate seme® there appears 

te fee a g m m m l th iv k  n im  m i the rede sad flSeMmf* (©alls 

ip fig* 11}* la the *mmm ef permanent function® (cell® 3* 

fig* 11} the adteeboiidrta ere aaM êrtAated and shew rede 

which are swollen and slightly carved* itttMfcendrta with 

clear centers were observed In the întermediate son#* ef 

the lobule CeeIXe 3t fig* 33)*

Cl) L ig a tio n - IS  m tm tm  ( f ig . 34). The le f t  Xefee 

waa tie d  o ff.

the eel la were iahea fma a a heft hepatic cord* 

Little difference ia noted in these cello from these re

ported above that were ligated fat ten adnata®. Short 

m d* and few filaments are seen*

(1} Ligation * thirty adaatee {fig* If)* Ihe 

right lobe wee tied off.

Some eel la of the ^central tone* still hate short 

filamentous mitochondria (cell 1, fig. if}* Mitochondria 

are wmsm m m m m  in this area than in the intralobular 

tomes* the large mitochondria appear closely associated 

m  fusion elements in the cytoplasm {cell $9 fig* 01} *

Clear arena are risible in the tone of the nucleus.
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m

to to# im m tlm  mt fte  n ftte te *  %n the # f fte  ##11.
{$) lig a tio n  *  fo r tr -e l*  tem*t#a { fig* #?)« tte  

1 # t# r# l Ito #  m« il# #  off#

fte  ftgm ® m'mm m §###$i # f ##11# im tte  iregioa # f 

tm# ##atr#l r#te m & Im te# «#gl#» o f t te  peritepm ii# &!#©# 

reatel#  ^fte feteo© ©#11® show no «ign» o f awelllmg m  

terim teg#* Ill® a litetenm rte Im t te  te ll®  Im t te  *##mtr#l 

mmm* (te ll®  1# ft## 3?) te# o f •  mmmil gxwmlm  muter#* 

g la tr ite t# #  ra tte r  mmiy  tkr#t»$i<w*t t te  *ytopl#**» i l l  

te ll®  of tlil»  group te r#  ©tent ten ««**# mateer o f to to* 

#ten #rl** In  tte  te H  to ite  represent# *  tp p im l * i» tm * 

a#4tet# iy p #  (##11 i *  fig# IT ) fte  m ltteklm tel® n il te l  

flu® ^m m km  eterlag  a teteemey te  group 1® »p#t#. f te  

#yt##la»a etesrte erlteii## o f rteuo llrm tiaa* fte® raomoli** 

ra tio n  i t  ten® mMm% im te® *p#ritepm il# m m * ( t e l l t  1* 

f l i *  3?)* t te  te to a te a ir i*  te# #pterl##X m€ te# o f te l 

©ires* In  ##a# o f the ##11# to **#  mum  to  ter#  #*amw#4 

a fusion of te# # te ll« r toto#tonftfl«i gram**!## te fora 

1«*K#» $##11#% 1.teo g rtte  «***.##• 0§»#r«aiy I t  mg te  

aaift teat t te  te teo teate i#  te# M t  tmiwom# im t te  *##»•* 

tete  ram# item Im «my o tte r ##»# Im tte# te te  # f l# te l« *

{6} Llgati#* -  #a# mow ( f l f *  3§). %# c e iia  

ro a trte  i# te  mm t ie #  o ff*

After reso-oaolusloi* fte m ptelte of *a# tern* te# 

##11# te  te# *##mtr#l Bwm* (##11# 1* f ig . M ) « te r fte #





t * i *  lavaoilgm iloa o f t il*  ^toofeaattria la  n l« *  

t&xwM d tffo x * fmm pvmi&m  o tn tl m  im tfeat H i* prnwim* 

s i on o f it*® **  itaoiign th * &©patt© porta l mo oii#®pt*&  

wfclle tn * animal wm *1111 a ltra * H *»  giving *  tfo *  pio* 

to t *  o f in *  mitoonoadxi* Im in * napatio c e ll*  o f H i* 

alM ao  ra t *011,* t& *r * * *  Im m  s o il*#  p iip tio to ft# *! atato* 

Soior# tfet* n o t*** o f p *f$ **t*tt wm adopt*** H** offooto 

o f am oral m  iHtconoiidria Im t to  Ini ootoroliMrin

B it* wa» aaooapiianod Or octaparlagr 10* o lloonom rio l fo r**  

o f 10* aa«*tii# iir*s i ro t r l t t i  m©*« o f 10* omlool m at *a *  

r*aiiaro& w *  fey  *  ttilsw m* Una iwo^* hmhI moo# tiM i

wm* *a **ti» *tl**&  W  H i* mw o f o&lorofor*» te  ooaparlag 

1 0 *** **11* m  v ta lM #  of foot® o f *m *r  oar chloroform 

anesthesia war* noted. fm*»* *« * *  to  *§ te *

w ill* m ot# o f Empp asm mm ( IN ? )» in  t& t if  study o f H i* 

*ff*@ t* o f oM ar* wmn**§ **** oavtoon dioxide tmfcsilattoa 

on 10* «&taonoa*rt* 1» wfaii* c a ll* .

io ta & l* inconsistencies? among p x m iw m  m * k ^ m  

dealing ml Hi tfiliocjaondri^l fo r** map 0 * duo to H i* tool** 

uiou© o f ftra tio a  1* 1*0 fcr Hmo* Ell. 1 0*** mWkmm hmw 

m m  in *  regular it*mo& o f ioMoratog H i* 11**0* la  H i* 

f lm t lr o , wkiwh a fte r obaerratioa *a4 ea^erliiaiita itaa Im* 

proron to  Ini u »**tl« fao to ip  fo r aoourat* determination o f
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toe nxtm hm &xltii p le tw e* 91ta* M is  i«w ri*ed t in  sue in

eeapttred *itfc  M # petfselsa tn^m iqm  t l «m » i t  is  psssifcle

t •  Id e n tify  aress whim*. are p s e M ttf a true picture; tnst*at

bs*t»ti»ey mmt Os mmfmXXf im ieipretsd# fmm Wm results

obtained fmm immm&m  o f M e tissue in  m  m * is *  fix a tiv e *

nunh m  Semsley** ssiutlsm* i t  mm noted M at M e fix a tiv e

Had m m  l i t t l e  pmmtmWm  p u t  ( I l f *  3 sad 4 }f as life*

s s ffie le & t susierlsl sms fixed  la  M e s ttp erfls la l ares fa r

am adequate dtMsrsmtle* o# M s en tire  iiepatle leOdls (fig *  4}*

iilg fts  and M m m illi f t t $ l}  in  th e ir  &t Warn

bepstie sails  o f ra b b it* Ia  whisk they os«4 only m  ewide

sold fix e r , s ta ts  M a i M e aiioehoadrla throughout Wm em*

t i t s  liv e r  I M i  sets o f a fllasm tem s maturs* la  or * • *

perione# M is  Mmmmmtim mmmt M  sM staatlsted* «smy

tr ia ls  with th is  fix a tiv e  damans tm t#  M at M s psmetratlmg

power, in  Wm l iv e r , is  eoaflmsd t& only m fas s o li leysvs

a t tii#  periphery C iif* 4 )* % s remalmdsr o f M s tissue Is  
too poorly

e ith e r/fix e d  to demonstrate a&teebsadrla or i f  these strue*

tu ts * ate stained M ir  sirs so altars*! as to reader la te r*

par stmt! am ispossiOls or a t le a s t immourats* la  sons o f 
the

m s soils  in /periphery o f M s tissue, soil shaped s i to * 

ehoadrla oars pros ant* 41 nos Mass fo r as as# mot found la  

M s so ils  im Ms deeps* layers so have ransom to S ailers  

ms presem** o f spherles! raitocitonaria is  mot das to  trams** 

versa eeetle ftls t o f the film m tm m  mitoohomdria *a stated
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the llw rnn mt mmW and mmmmltm ii& a ty t Hi© titoofeoiiajria 

a## s t i l l  tX«*yriy t i t i M t *  fttm g f*M }  rnmwtmtimtm  H i t  

wm tiXm im  $*y srtpoirtt H o t t t t t l t  * t l4  I® emmimWm  

w ith  m wbxmm s u it hmm m t  tttto x irt wttrnhmhattm* Wm 

mhm mi p o a ttr tt it it  mt m®£wrn f t t t t l w *  i t  too mXmm to  

wmm'h m w ttim im i 4mpWm in  the mhmwt t im  whim  I t  Y ttp lftA  

Isr m ltm  t#  m$®m H o lt  trttp X ttt& t pimtwm h m lm  mw%«* 

hm m tty mm to tH i ( f ig . 4)« By M tim g H it t f t o if io  m iim  

mi Wm roa&oiitt m feltg V  thmm ttm tlw m  X iiiX t  4m& t ##* 

« « la t a t to tfea gartat ImfXwmm m m tM  m  Wm oitoononttia* 

mmmlmg m w m lm tim  I t  t**apa» t in t  mm mwmm v ttliia  H it 

XtM Xt* % t tft ife la  -w&tmkmmlw mt Wm pmtphmw mi t ®m 

tim um , 0#Xm§ wmtmwmto t w ith  t i t  fix in g  m®m% mm flxatt 

tm tltf^ o to x iiy * ffet tittum  in  Wm W wmiW m m m  m m twm  

only H it hemmflt mt H it pmtammiwm mkmmrnmiw math mamt i t  

ttfc tf Hi# o t t i*  a tld  toot m t pmmimtm H a t  hmmp* Ife ttt 

tm  mkm&mim e m it m A ttfm m i m otio n  m  t i t  H to t f r o n t x i* *  

f l i t  pm m tm tlm  o f only H it a t t t i t  a tld  to Wm mmtm* of 

t l i t  ttm m  wmwktm la  tax i t  witfc flxad to o l#  and Wm 

Gftwplmm m mmg&mt t i  m m  tm i mm pwmmmmtim mt Wm 

mttmimmhMim* w$m Wm d t t t r ip t it t t *  gkwm o f H it wmlmm 

tto f^ a tt mm km- X iiiX t  a iffim iX ty  in  aattx ta la lag  H it 

m m m  tm  Wm wmlwh pim tm m  o f Wm litpm itt Htttttoadxlm * 

fnoiroogli mmtmmiim ty  m  tool# fix© * i t  v*tN&x*d i f  p ftp tx  

fix a tio n  i t  to t t  XtftllXtd*



#§

Wm® lists# wm twmmm* is  sogtfsd** mlmMkm tm m  

wm * mmmmbmt M tim m t f lotos# Cftg. (9).

6 t# *t##  tknmm pm m tm ttm  mm # v to **t9 p**s«stl#g *  pm*» 

tnw lm  o f gy#ot#t impWm tim® w%m t lm m  wm tmmmm*

In  m  m m * m i i  ftxs ttv# * tot# m f m  tim  to tfe* foo t tb *t  

tfe#«# am  mH$ tm  mmAwml magosta to  m  m m M m m  Is  

using %hm flm M vm  ®mmlf9 twmm&i® mm pwtmntwm M w tm m tm  

Tm fo m A S * 'fam m ,M #i <i*g*#« o f fosotfm ilo# as# Is  sot tm  

m%iwmB g iv ing  'im tim w i wrtwplmw** rntmmtmm  o f 

s lM t i#  I t  tim m  #pt#j&mmls ©tootsi* o f «

Jt£feiii#4 l ip i€  satumf ao&seoiiiyatly, Hut Sting

o f to la  ons# oosttitm&Mor* am  fla t# *

%  mbmmrnMim. mm wm mm Wmt oStlaKiag is  stg ll** 

g lb l#  (t%m* % id * )*  tb# pwtmmiw. Ola&rosat* pm m tm tm  

mtmm Wm® tm  twwmki® m i m m ¥#o#&t it#  w ifm tlrm m w  

is  aot m  lan&olat#* Hamm#* I t  js w itm ts * to  §r«&t#t 

Oapm * m i Hmm ttm *$lw&lwm&w slowest# mtW rnt way prw* 

o lp i a tim * ?#ot&ti&g Is  ftstlsfaotosr fixa tio n * faros Wm 

mtmm going fasts oosoairnisg ib# p«s#t*#tlag g o w t mmi I t *  

a fe llltr  to U s  t t i*  mwlrnw m i o rtap lmwiw e l tmesis# mm to  

loss to b e ll# *#  < Hg* 10) tbs* UxrnW m  o f t to  sStoo^ssSrlol 

elesest# I t  mmpl&tw to # gm oto* m im t wkm uoisg M gm & * 

fix in g  m ln tlm u

m m  Wm *# *u ltt  a tta in # * is  mlmg W m * vmtmm  

t im tlw m  a*? tm  Iwmmlwm tsoi&eo# wm soar wmz&w&m Wmt
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m *# fto # tim  # f to?»to^#tto®2 a c tiv ity , th m  mm to ll###  

toa t to# p m t o f Wm. to to l#  to Wm mm* «#tto#t

iM  tii#  m m  m  g iimm W  *to# mm® mi pmmmmt

fm m ttm * *  to mmatf

%# m W m  to to wito 2f#«2 (*33) m  tm

tli#  r to a tlmm m§to#t mi tot##tomdrto pxm m t in  Wm %m m  

mmmm* In  Wm m il®  tm Wm mmtmw mt Wm 2to**2## Wm 

rnmmmirn mm mm mmmmm to * t #&#*? wlmm mt Wm tm tw ttm A  

mlmmmtm mm i l f f io a l t .  mmmmm mt toto gm&t mmmw mUf 

m tm  mt Wm mwwmmtmt&mm tfpmm wmm mhmm in  Wm mkmtmkm 

( fig#* m 9 S l# f t } *  2a Wm p«sf|itour mt Wm M M U »  Wm 

mlt#to#m&tl* mm tmmw la mmtimw* lito m f  tototoam&rtoil 

f tm t im  mm4 Wmm %m m pm@tmm%w®Sp rnmmmmtm m&Wmt mf 

w&tommmirnim. tmm  to * mmMr«2 ##to tm Wm p « rlp a tta l m gtm  

( f ig -  m )*  Bmm  |»  guar rin ito #  mi Impntt# salt#*

otom&rl* 4m mmWmltmt m im M  (f##t#d  sito tomum) mtmtm 

tout tot#otoii&rto to  Wm mmttmi wmm mm fm  to  m to#* mm 

mm mi # f im $ 1mm* tamgl##* -tHMNM* ftla M A tm #  wmtmm* 

m# tmnUm mi Wm w titm t mm m t  to wamm&mm wtW Wmm 

mf mm® m t  to# Mmmmsmmy my m &f Ini at pstmmi

on Wm tm tm  m at m  mtm&L® wmm to  a f a l l  wm W itim A  

mtu%®§ mat trn tM *  to * lMp«St* ^toohaad*to ten# tm mm?* 

mpbmv&mt® to  anlM to thm% mm « t« m 4  fa r a j>**itMl o f fly #  

feouar# *£i#y tm# a llo tte d  tin #  fm  digestion (s&ty *3S) whim  

wmM m m m t to# pm nw io ilitf to s t to# ##11# to##rwmA W  

Pmm® m  norma| ##12# ®m to### m ftovtog fmm inanision.



m

Wm 4 M i rnmirn mm mmw&f i l t ~  

tv t lw it i throughout mm mftmplmm  w ifi* mm mwmpt&m m i 

tfamm m0>mm Wmm mm m m m lm  m i *  im t t f  m tm m  mm 

m m tim t { m i l  i *  fig * 31)* In  mmmm H im  Wmmm mm 

mi mmmfom&elm mm tounofeti m  mm&mt mf lnt*m>»®r%mptmm%m 

mmr-mamtm mmmmm m? m m w w m m lm *  F a llo t C *i$l§ m  M s 

t in iy  mi Wm M tm &ea&rt* mt Itmmw mmtlm mf mmmmXmi mtmim  

tlm t Mtm feum iriA mm t i l  mmmmm mm mm: «&f artgfct angina

to Wm m m lrnm  mi M&ltiU* mrnWmmmm* In m rm & l t iw m

mmltm I taw ©taerwi mitmmkm&rtM tm ta mmaUf itttffitmitd

Wm mWmtmmm. In  ita t *  m ltm  itta w

ts o iim t* jme pmmtrn tm  fm  m m m tim  ita  Wktmdmmrntm mm 

ta a tta i mmm& ita  wmlmm mtwrn m  »p#©tal 

fta m W m t h m  b®mn al&* tm mmmmm w&WmmtommA*tm W ith  

m th ib it m lm tW f m &f in  twmm mmlXm mh&mh mm mmXwmm 

In  nature, m Wmm in  tta  ilg e e tlw  ir& e i mi thm 

ren ta , Pmwiptmmtm mmmirnmm* (Stag *30)# tm tta  U f t f  

n u ll**  on i i l « i  n e tt n il e taeaw ttoa i m m  ta a e i, tta re  

wm mm mtmrnm mi ? # « *tig *  f&t® I n i  one in  ta lie te  

t t a i Wm mmmmmmt M n ttm e i a taw  tm mm tm Wm i **»• 

g#»o#n#e n tfe ia  tta  w it  mmmmd W  tta  in it io  © titu la r  

pwmmmm among mellm mf in it type m i taa nettling to i t  

Mill tint piaytiologio l̂ wit ext of W mm

Itaemt&jr in ita vorfc mf MmtW (*31) m  tkm  

m tm gm m tl®  M eter?  mf atteetaMMitts o f Wm hmmtim  © tilt
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m

tm to# H itm  lata&# of m t tot*##, to t to# tom#® mr# mi^rto 

by m  om it*#!r d i# f« *to t M tooltodJtot form toam tm H i  

mono* lm oomtotot to  lo o t* #  wosfet to  fmm& «pb€ft#*il 

M ttoiom itrta tm t o  oogiom mf m t oontrol, #om% ;ro<s» tm 

too imtotmtoiato* am# ftlomwto tm too pfttiportM *om»

2» too omtoov*# oom Obeovomtt mm le f t  apposm it 

bo & e#rtot*i #ogf«# of oommttom ottoim too bopotto lobo&o 

of to  yot# to t tm tto  Mj’Of&tf  bf too #*&»## Hi# mono* at# 
mot o lo io tr MottpMb w  at# to«r to to  toortifioi W  *  

opootfl-o o^fptiMogloM typo of MtotoomdMm* ftimo# to# 
typo of momttoift m  t##Hrt#d by Imtor | ff t )  i» too *oro»o 

of ftool* mt at* too yonntt# of to# omfyomt mtmdy mm  

o f  a mitaKt dtiooroymiioy otto ottoo* of toot# ooifco## not®# 

oatfitaitattoo olitoto to ototomt, t o t  a t pffooont tm# ooyytmg 

ttoidto oo* toty to lmto*p*oto& m  too to ouati faotom a#- 

tli# m ittitiom a to to ttto ii of toft too toy# of f t mo
tion* o t to# Mf foaroiioo* im to# oJmou&atofy pta** of to# 

lo tot#  at %m t im  of ftmattoa*

te o to it foot#* to  to wkm  attoopt&to

to oooo*i«tm to# taftmoMO of ofeamgoo on

MtooomoMm to toot of monoHo ptftnmmt#* to# antoo# to* 

bm m  mmklm to Hod any opoolfio wotlc am to# inftttoxsoo of 

solution# of vatylng oemotio pvoootiro om Mtootom&rt* wito 

too fttoopttoii of too moot of Eatot 1m Mo artioXo

to too litot Moo# fXMd tototof# tot moypbology of too
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m

tm tfe# talmmtofy Hit mmmMm mt blood m il®  wMm wm%* 

lag *lt& pifiiitltgltiil saitm# ootattoa *11 tit I# ftt*p#o»t& 

to In* oowatiomll# oorwoi* fht taftmao# tf Hit- ottotit 

pwmmmm moult* in  H# ttHtfltiS. tttoofeoiidrtt Ihmmndag

la d&tmtt? am# tto md oii«f*#sl »ttoola»€irim

t#  opfeotiotl tad t w i t  a lgo** 5fittt w  ia tm a a t 

la Hitlt dfasiotoff1**

Hr v i of Hit ootftoloa tmtot#*# 11# pooftittllbr 

<H*?f##tod tt**lf tf etudftag 11# tffoot mt rm ying  tooloatt 

omdiHttt ot mttooloma#!#* f l t l l a  tit t«#t ft# srotm

Modi to tf moot*#! Imp# offomt * wttt taoolodit
*

tf  Hot* otmi&ttio* Has* turf#*#?#*# It* bttn avatlmlstii*

Hu v i  t f  ta t  t r m a illl^ ilm t ita  m^tar&fym Hi# ftsaotloxtsl 

a#p ttlo  o tm A tto rjr ojrotoia mat feet* #tadi#d fx**i#l#grt 

Watt# ami 8 t » ) i  %# m ^ m  hm dt*««ot*d T i l l  garttt tarn

tad tt&ttn### ta# m at# t l#  l«p atta  blotd %%km

t&mmga H it it###* la  h i * t t# t# t  to d tttM la #  l i t  trp t t f  

tom tom *## bottom  Hi# oolloottag b ta ttlo t tad tfco post 

o#m& w in  Cfi§* t j *  H t  lo p it io  tln m o id t tart oqppliod 

v ita  U to d  fw» to# f M lf l t t t io t t i  o f tb t  portal *#!&  #ad 

aep& tit and tm  &*«!**& W  t r t m t t r i t i  to  ta#

bopotia m tat- t lta o t  to 11# po tt tom d*

Hr mtmooogd.* m m m im tlm  mmm of motor*1 i##!** 

#ndt am  mot## <*» tfct mmtmm o f  tm  It# # #  lobi*t,## in t io * *  

t im  #a Itto m d ttm tjr o f odffo&ttotp o t t lv it r  to. m r io tt



m

m g l® m  mi Hm§ Im lm  {fig*- !$>«/ la »m« #*««* tfe**# Hits 

m m M t& m  # x fa t*  m t  J m t mm '$mt s tw r a l tm W lm  mtm ia *  

rn tm m  m  m tm  tm m tim m  ia m  eaa&tiw*

I f  m m lm tim  mf l i m l # k a l * *  * # $ !# « •

®f tmapr®®* #f iMkMla- w#*s AMrr«4» Ik# wm sm t

mt m m rn m  w#U m  Vam m&amt mf m m ®  skaaiag

mmtmml Iamtmatm I# felgi&f &i* 1m alaa tan# ##

b##atio lo#ttl«s la #iff**«*# salami#* Is Urns# moll#*

tk® m  m® mm® VLmmd m il®  in  tk®  X\m*m.$ m m tm g

%mm tm tuts# m Mlglag *tmi$#iii0 &*# la

%h® mtmtm&m pmmm { figs* § i# 10}* M i l l  # tk *t  

l i l t  a® Mood t3m® mt® tm m g& t I# k# 1b tk#

s a tis * f&mm* n m it f  t i l  fit® kl#od was **a#r*#  I f  Ik# ia *  

Italian #f Mag#**# switttlea*

fka*# tar® alatlm  la to##* «* **p#*tii

%f E a t il it f  C *B§) tt&» M t# #  it% f t»  f*# g f *  1 'tf «£ # *u fe l& # t*t

a t tfc# « t i i  # f **## s iw s tM  #itl#k **g g l& t*l Ik# a###*! * f  

m m i®  #1.00# #* *«# ##11* aaataiii## in  lk« tiita*#!#* I# 

«#»##«- ttet tk# #ff#*«al feepfttt# crt**i#l** » l part*! 

mmwmkm ##* «#atf*?tlX# tint* n#**tltlag tfc# s1hm*#1# I* **• 

*•1 *#  «1xm #1##4 a t kloa# ftmm * a if  #nt *#£»##*

f«ftla an# »*m (Hi) la tk«i* eta&ies ©f Ik# lat*»» 

&##«$!# m tm kkm t&m  ® f tk# bio## la **!*» :r*s?#rt# tk#t Ik# 

mimmrntm® *te*l«*iiig lute Ik# #£ tk# &*£*&.&«

Vffia #*# allgktl* *»|ii&lat#d Jutt b«f### tb#f Jain Ik#
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m

mtrnmhm4ximl change© take plaoe m t f  «?miekly m m  the M irer

lofce in  deprived o f i t *  fclood.

ftth lm  HI atJNiee a fte r the le f t  end dpigeliaft tehee

mere tie d  e lf  the atteehemdrl* is  the eemtrei regione mi

mm lobule m m  m tmmrnmf tm mhmtm  end thiokaa ( f ig . M )*

Mmt mi the m ileoiieisiiri* here m ring  fere . Is  the p erip orta l

mm® mil the mitetfeoadrlm mm emftpmrrdleted (fig *  33)* I f

the wltm m m M m l pletmre ie  followed thremgliemt, free  *

pearled # f wsi»#~oeelmsiefi fe *  tee mtmsiiee mp ie  th a t o f e tx ty

mt mute** i t  ie  meted that the mitmrnmtfii®  im e ll  regime*

mf mm te tm i* «®d im e ll the le te r  etegee lim l te  emephenr*

le ie *  le te r  iMMeadmg eem lier ®a&I. fregmemtimg* tm the le te r

stages the aiteehemdrte eompleieljr d i*  appear m  i f  preeetttt

they ere tehedded im e eeegm&eted eptepleee to emeh mm *r»

te s t thet id em tifie fttlee  ie  tepeetih ie* there meeeHNMAmetee

ws» permitted fe  emattmu* fo r eiisty ^ Im tm  mmm e * ll»  In

the p e rip e rte l regime shewed *  teedexiey ie  n U l awey free

the e e m e tiw * tU ane trehemtlm* whieli wrnmprntm the peri~

p o rta l manel* (f ig *  t? |*

Is  eetie e# the hepatic cordm tehee from l i t e r  tehee

occluded fo r ten* f t  fleam* th ir ty , and th ir ty *  fiv e  eimmtee

the e e tt*  tm the central some themed mlteehmmdrlft whteh
rod

• t i l l  retained tn « lr/eh *p « io M re o te rin tio a . In  th . atber 

Ijfc u le . tfeur. » ** n 01 ffe re a *#  In  the s is *  « f n it * .  

obondrie • llh lB  «w  o eatra l mb p erip o rta l region. in  tinsoe
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m

f t  t il tototmtomtioii# wad* m  # M otlig# pH totem* to# m#* 

tu t ting  tomm#&#&tom m m m W m ttm  f#m Wm pixim® solutions 

mmd wm m folXmmt l#g#m$fi  •* 4*37 pH*

B*M&tof*  •  a* i f  pH* I t  as>p#nx#4 from to# #to#tv*ti#a#  

tou t m llm  tixmd o tto* a tm  pH (3*0?) BmmXwf*** Wm mit®** 

o to to rl*  mm wmmtXmw tm sit# toam o tto  togm **# which to t 

a s ttg h ttp  M g M * pH (4*37)* to  *t# »  o f to t to to  Of S to tt 

(193$) to# to to to tto  l&t#m o#tl# tm a # it# r t t f  alkalim  ttsoia# 

util tom# iroitm* a i##f#### to  mx«tot# mad m  Inmmmm to  

mtm wm mottof xm tilW  rntwtlm  to to### to# m W m  oto 

ftim o i wito »#gtoO## flxm tl##* fh#to«m to# © tight O iffti**  

mmmm tm f l  wm «mf fiotem i to  mow# to# to to g tt

in  tottomomStos mar emty to  ##mj##tom#4* I t  to p to tto to t 

t#  p#tot om* tom* m ##tt** moto&ts wmm to tototo  W m  t o i l*  

grown, tm m  a rtifio ta X  moot# to# to t to normal m~

vironmentsl o#mii*icm## Hltoottt to to t 'to# tmrmmm to  

totolt§r o f to# mwtwmmmt app##*# to  to r#  # toci&to iio* 

f t  mam## on to# ammptologjr o f hopmito totoototofim  tortm t 

amttoril mad imdMto to o to iia * o f to# isito-*

cacm&ria to  rmpmmm to  s tto m to m  to  tt##m# t o U it r  to# 

toon otoomtto Op other wornk#*#* & #*!* ami Lewi# {*10) a#

* # t l  ## Soot* (*!§}• ftotm  lxrr#*ttgati#a# that
mttootomtotm «m# tm #«m#ti# #cp*ilitoim» with to# m rrottoh 
tm§ totopl#*** Sim## to# # t# to tto tito  of wmtot tm * 
ooilo lto i ir t to s  mm to  mltor## to dtam§## tm W^m§mm tom.



mMIK5

n a tiv ity * i t  i t  prfcjsfiltel# tfemt 1&e ©tiaixg## ix& Wm m&xpiw*

loglmtl m p m t mt ttms# rn tm m tm m  may im mm t#  Im m tMMt 

M ttM y  mmmawim# during t»m)k«a&m*

Wm remits tf Afcell ami Matt (*J9) tm their mm* 

t«rt)MKt mttm m»im§ iaattmmtoff #r#» l»trmitt#«t imt# a tram#* 

| i i « l  1m tm# taifelt*# ##** It wa# #b0 «rr#i that

hy t f  m# blood 9*fg#«&* to that **gt#R tm$#ot#t
tlutjr# «## *  tim# tm tl*# u * mmttitp fr#sa p i ?#f tm S»i tm 

fift#«m Mmt##* Hit ttsem# arid ity  Wmmmmt tm th### «*» 
fKHttmami* #m toaiMMtm t # probably mm tm thm im m M m  t f  

mmm lrn mtM fmm "m mem® m t $%#

m b ipm rnm t mt m lM lm  xm p & m ttm *  Voegtiin  {*34} a**~ 

part® fr#$s l l «  mmIe tm Im Atm t# tm «fc«&#tii mmmtm9 mtmtm 

tfcmt tm# iam tt# mat# m n tm t mf wm ttnwm tm m m m  tmtimg

mm. f if f im

Oamtffmfy to th# mbtiirv## **«u itft ©f mi® author* 

mmi otfe«r» «Impi mmttmm®* Mtmfamtmm {lt34> tm M# work 

mm Hm thyroid glamt# t in t  th a t w ith  ttg&ti©** mf the larg#  

m*t«9i«» mf the thyroid mm mm m tei tm the

MliNtbotsdrtm a fte r three day# «1m i tb# M oat was

t i ^ f f i  i t  tm# #mi #f mt# p«*io# mtt̂ m#m#rnl«t fit#* 

c*«mta )»##### rnhmtm mm m x*  ^madta&a*, tvemtmeilir p«m#* 

lug th# #ma* $t#§## that t i n  ###m tm tb# traa#~

tmmmt&m® mt Wm hepiiii# a& tcM m iiim * m t m t  m i l  a fte r  

a ix ty  isy# # f x®mm& hi©©# nwppiy t i t  tm# mttmwmrnttm



oo«plet*ly disarm  a*. In sM itioa t# Eionolson (1324} 
tbmxa or* otiuur anther* observations aura at irsurl-
eao«8 with tbo report* an tselW M  u lth la  tbia papo*. 
ta ra l (13*0} reports that Israe l {1.091} asmtoifl (189g),
fa&aJti I *d|J* Ota £ *30) wb@ hsro sttj&isii ssstsurisfli
isaistprit end m i l  m##r#si# In Hi# lidmif Hr #»$# *#♦#• 
X#gla&l mmm* wwpmt tb*t i&tcralio&dfeMi ©tangs# ®m m% 

s^psrset m tt l  s ts  t# tffM HM tat tags# «ft«* Issta#!**
Imsst t fd§J tsfcts ism # sttfe itas*  r*#mit« stating  t ta t
III#  ESBSl, #t «i stgll% tMN&SSg# fMISiS&St##

»ara rmpMIr* Is  mMmmm M ®%%m Wm stall #f ftapsn*- 
kwirnm { *M)  wte m tsd t ta t  tiilstp  stm ts* aft#* tastli 
lisr sttoo tatasta  la  t ta  r a t1® fcttasjr task# 1st® grw iles*
?&* mmwtiw tatM feM iti* f*M *&© #tv#tal ataip ta## tasa 
siMi«vMd ta  atasgg* itas*  mmm m m grn ( fig* M h  in  
srplaaetisii i ts  t ta  i M i i i  *f gsatalss i»  i**ta«i#
%kmm wm M t s s ip ifts  s t  H*i* $#tat s£ I#*
asUfflstmt #»^eri»#»tsl wwMmm* um m m 9 Star# as# 

tf f t i t tf  ts  M l t t t  Hurt fetMss* 0f Hi# s##**ti#it #f t ta  
Mood ft*# Hi# ]*#••*« #f MttaaUUui Is rtplssM  Hr tat#* 
ta llm  tH  Hi# #<*•#*•» #f ##t#lf#ts tagta#* r#«si,ti#i In 
* #*g#a**atl*# ty#a of ta tsc ta ta s la t t ta  grata!#*

1  ostalt&sii wMsli a*f pm m m  tastoalIs tm ssts^ls 
as «#!! «# In tanaa# is  t t e t  of fitosst#  msi m ta la #  
s^atSMtt#***# l%s r ts s iis  of Issmmls IMsss# Hr fibra-
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Wm mlmm of m tirtty it mtwm&lr

Hi# foot af ail malm #f % t# t&*» fU%

tb it  fariaw ir o lijo o tfw  feo* ium* * *  to  fe# oo# o f mm ftU Lw lw

»%**£#• Wm imw to# late*?**# tattoo*. of m# gemrol 

tlo&«l nigr4 tiom®% wrlos? fmm tli# ionim! I* t  gvooMto of 

a»ar Mmi of oonoltKtooo to *ff<slgiMM*t of opeolfte foogrtiooo 

to too** iiim ftt**  Im Hi# ows* o f tn« Mwm m%mm Wm 

fuMtioxso mm #o o&riot m to isto&ttft* %oi& osoorlao «6oo&- 

ioortM iOtlirttf o# gtoot '&ffioi&tgr lm

tog poffootly octroi£«£ .oooOitloa* fot ^ ili^ ld  «ost# 

m &rgm Mifco Wm llm m  wtw rmi®& tmmWmm pm * 

utmtt a. §*4t*i#o wmmm of oamnr in  oftooptiNt omfcrosiloi 
mpmtmmW* tn Wm f#££o«l&o vtemm of tint M&m m lm  

Wm mt tm oil! ottowpt to mtilif# Mo oon 0feiof9*itoitftf 

ottloii 090 tm m  *?#jr ooiflf&oto* to ooll m Wm wmk o f pirtitK 

mmmm m  w^wmmdsstm twmttwu It £0 mmnmmmf to
■»-u.-tf .lat-̂ .̂. ̂ k. .̂OdttUatilL. Mfe W ddfcdMbafe. Jkkrnk, AUb Jkj«; ĵfejtllb jM& iia.JP Afc. -J—, mil tf [Ml IMh flfc ..l.. in —giv# so# MRMiicuisnraiOO to to# oof* «jf pnwmwm out 001** 

teapory so rte r* fo r otherwise we would be lik e ly  to r*»  

gard tfe d r wort u n ju stly . Reedl ess to ««yt the re ta lte  

thn* fo r att-si m &  Hr or o©l league* arc fa r from oow^lete, 

fro  o f the e a rlie r*  earltere amms (*08 ) and Regeod ('1 1 ) 

suggested the n o e*ib l* eoniMWtian between the nitoehendfia  

and the forssetlon o f aeeretion granules by u tilis in g  

m terisO * ttm  the eytoplase. lb * seeretory nature •#  

mitochondria has been contested by Kayer »ho



ststse that they tm  aereijr ergastio p io d iH ti o f an a l-  

M a n  a tta N * Bo a « fp «a d i h i*  v ie w  in  th a t th e ir  

M tls a  i *  i t t t  m U  M  « 9 m M  o f reserve eub~

stanoee necessary * *  » soar** o f energy. The v ie * th at 

*dtooboa«oria *ro  products o f aotaholie a c tiv ity  ra th er 

than d is tin c t psotoplesado orgsns ha* tw a  hold In  on*

fo ra  or the other toy aengr worker* end appears to bo v e il •

supported by observations on both liv in g  end fixed  c e lls .
4/ftfbdb *%#' fclun sassMa Ifcendh dtjhiflftibidi&dht nntlftllHaiEP difSPEt-'E*fEfŵP fatMamfr atmM** HmiWpiiH PHw

tfa a  fa  i&it fie ld  fa th a t #f ffe« ayiit& aalt tf ta t  Hr

h ap atif t a i l  m faalM niftla* Eafar and 8mtlfc (*3S) d#~

ta rib a  taa fa t m baiag t@mm& vlt̂ ta 1fe* taaftilatti 

©itoojao&drla, t l f t l t  iloel ^af f a l l  a t (*34) aaatf4«r f t  

elaborated m  the mmimm  a t tta  tm g m  a ft* la  tfea torfc 

a f MsoOradle B a te iy  ( * * ) #  B faffaaa O f f }  a* m il

a t ta f i author a ll  conclude i& af no d ire e t m lrntfcm &M p

«jtf,al» It tf ta t ii ffea fa t tftg A a tt m i m ftc fa m irla  a ! tit la

Uta f ir # *  a t i l t *  o f ta a tt a a w flltfta g  a t mm H it

ptavf««a a m i bugaa Hr ffc it author (Shay *38) wm as* 

fa ttia i fa  ia o la it  add itional m m m tfltM  tm p ro fita b ly  

rasttaly H i  p;r©bl#*Bo

la strati liver# faf ft mwwm&m%w& at dropleta 

fa Hit atilt rarremiliig flit mmtemt rtfs* a am tpptarfaf 

taiy large mm ccmflueat (fl§* fPK ftm faf it pjrtatai 

fa dtprtolaffiig tm b  tbs* aarfag jmrlyfetrtllF fa Hat



n

1*M U #  tm1®$ and Bwtm ( #l l )  vmnA wmlwm f lx a t i* * *  is  

tfe* iiw eatlgistiofi o f fa t  tum m tlm  titfe lft tto  attaaiiaftasiat 

In  mmml hapatla aa lla  o f tn# f M l f  *& t faraa to ta l In  

a ta tt  l i f t *  At m I t  ta r aga tfeaaa f i t  vaatxcftaa fetaa** 

l* tg a  nnd M aisdtw itlf t& a l* aotarlag feaaaaaa tfetn ani 

fTh^mmtwk W  ft •ptmmm o f f t  mm t te  antaa out-

tea#* m i# *atc& t* Is  tfca iwmmtkm o f abort* agraaaaafh 

fthapag* tadMLifct mttoafcondrla ffea llfea ta tta ii o f to#  

varnat*-t agy$*a?lftg attoatwra in  tli#  gtoiiadi apltoplas*#

1 tm*« afcaatvaa aaaloi&ttafi agtaaba&ds'lft In  

notmal 11 w ttfiat (fig# Ma)« %t idtm of X*t«r cfti 

its itii tftnf m3Lf tsst» mt M tH* abaa .small, fa t 'wmmmtm 

mwxT&mAm& W islltoafcaftdtla I#  not tor «f a#-*
ioXta* Hunt# fmt ftmplmtm mm present to tha fetapmtla 

aalla of adult# m  wall m  in  tfea fa ta l l i? € *  faon ft 

t&aaaaigfe atatfg of tfeaaa fv«pfta*tiafta» tfcaaa it m  i» ii*  

ant ttla tlo p s iilp  t*a%f#a» t m i m la ta *  itftaatoadart* to  tta  

gaqpaaltlaa af fa t. fltH a nm m l d la t# tta  ftttaatKnaftrU,

In  tfea ta ll#  o f fkia aaalatuaral and ftid il#  aant# s?« tag 

afeaaag* w i l l  ami almsgaimi md ip ftftia iil*, aaaa »$&#*#• 

luting woiml^cSai* taa gtaaiaa gapaailNi o f f t t  aara 

tm m lf  a *a *a *t la  t&# aanttal ton# gat tm# aaatariUtag  

^ttooliontfisi in  wfciafc tm# f i t  la  to  0# ajratfeaaltaA mm 

mmm mmtmm  In  t tm pmt&MnH m& la ta m a g ia ta  toaat* 

Ocmaoacftllf* H it ton# *«1 atioziflfela Ooa# not oolH itm tlftta



th« olmi# o f la te r  a i  Bffldth {*33) that the re a l out ate# 

*?&tlk#si*# axti* ##90* 1% fa * i l l l l i  thom el*##

e# the ®%&%mm& Hr WmflL m& Pmkim {*$*) Wm% the larger 

i l l ootaM M # M & o m t#  fmt #n th e ir #wrfM##* s* s&evtoosl?

where large vgtomtm ore pxm m % $ Wm M m  of Enter 

mnd Until* %» ;&*tt*tl>i## On# would conclude th a t Mil* m  

ixtereas# in  sire of the fat wmmmXm mi m  immmm in  

Wm ihirmeellii.#r #tmm Wm ##13. oooem* M» m

*•*#&t the Mtoohoodrim are #1#### «* » eoreriag o f the 

tiwtiriduat fa t raoiaMse (f&§* 3#)* 1* edM'iieii 1

••fe e d  those rem ote# w ith t lm m  p m fm M  with m  esele 

mi# ft rail*# wMeli slioMd out dire m il fa t within the ##11*

Iimmwmti Wm eeatere mi thm w&wmkm&imM mm®Mm clear* 

deeeMtaf to Hath i * M )  tit# is m l  iepitMM#* i f 1H# 

fa# wm freeeat In  «^m t«i*ated eimio*

tm  mimmkm tm  on a aonum! diet* a§ well m  

starred in# MMImmmMUA W m m fm m W m m  sweat*

«e fe r t ile * *#  o f e#fee*ee aad rede tot#!,, p i mo#* «haih<sr 

o f m t th is  rosette# o f Hi# M teehendria is  assoei&ied 

w ith m upset f ie  function o f the # « ll is  d if f ie e l i  to 

eeeertmlii, H it i$ a n  deuhtM l that i t  is  rotated to Hi# 

eyetfeeele o f fa t* th is  trams format! e# *»& te e tie u ls ite *  

atg^ii He aseeolated w ith in# de^eitiiier* e* eeeretlea of 

glyeegeit or M l#  formation a# reported lqr Heel (*$*)»  or 

i t  flight merely He the m p i i *  o f Hi# M$0Oi*m*4fim to



ft dhaagft iu tm wyim&mm wtoktok m& to® erfeotwi W mmm 

to iitm m t mmmm m  fo t w4#fc#*ftliui&« ffco ^p«mjmna« o f

fft tb# out#* lofcmlft* 

fftgiom «  witfe #*•«» aftjoooat to t&# o m tz m l

w&iu m im & M  to &hm® «fg#t foot o& to tsuit tiii#  to ffo n  in  

to  ffc# 0ooar#lNi f̂ ot&g#* tftaoM iftf to tfe* «•*& o f Oftft

|^2te;# tb# f«&M **# if###  Imft ft arjsyt&sia fmftofcioa o ttli 

ftftoafti&tiMg fto s t^ ftt^ n r ftiift ###$#** o^orefei*^

M l#  in  oft# ragioa a*4 aouf ftffa M iif g l ill tfe* o itar#  

to ®m ikm  m is* ftootioa* oodi4 ta r#  to  Oe prepared to  

#*#«$£&&# tte  o f mto § mto ttomiw

#SNi#ifift MBtskmmkmim **#*&#?» #§ftfo to### imt®m mm 
to® imtBZ&mtmX in  tmmm o f tfe# jrO irtM # oia?^a&to»r 

o te ig o o  an p r w io w l f  # i« M *ftftA  (p§» 6 4 )* i f i f  o f to -  

XOft&ftt'* feft*9 0ftgg##t#O tfeftt «M9imtftot&4R o f mitoc&ojjr'

O ff ft fit n& itetio&tioKi of- ft *«&*##& fftt#  o f mXltokm 

ftx fO ftU  «a CO iftr^tr *34) ff *3 § ) an# t f t t *  to #

j|.ffijfe f# fi# # f8 |j| tforf* tŷ yjâ || L ft SSlffSt&01% #f#tft

night ift both imtmmm to® fttifiimttd to # £##•**# M i*  

o f  mUtotoUMm o f  fft#  Xiv«? n o li# *

M dftioiiftX 'to j&t«? t&tomtomtMtm W  # •*

posiaNoitftZly mm^irng til# phf#XoXogi#«iX otftt* of fit# 

m&ml tom® tomm at# ter toto®tt*mm (*4X). ?M#

wot!## not## ##rliui#X«ft* ofcttdpin# o f ftftooiMinirXft in  ft 

Pft2i#r#ftf##to^ft^ l ftftt foil m gimtom ftimfXat to $##** to



f4

m l1 3 In  figuro  38, end enapherulatlQo o f the nltoaboa*- 

arie. t f te r  iqrpaphjre eotoagr. The q m n tim  o f  tbs s ig n ifi

es**©# o f tfesse <SMog.ee in  the idtceivmcSriB. « g « r  thsa# 

wcpearlaetiisei condi tlotw remains one aired.

m u  author ia  undertaking further experiment# 

w ith  the a id  of th# perfusion te«h«i<j»s fo r the pmptmm 

o f ottaopttag to awre accurately deters!*® tfc* ro lo tio a - 

e h lf o f ejt>«rl»eat«3, f l lr t r ,  end cesse-yuent a » iifto » tt3 »  

o f  l i r e *  function, to sttoohosdrial to m  snu 4 le trllm tl« a *  

f t  t *  f e l t  «h*t f ir s t  the per ms lor* teoimieus offers *  

«ore accurate mesas fo r cyto log ied  study then baa &«»*. 

to for® been seed fo r a stafly o f tbi# organ* uecoadiy, W  

o-jrefu lly  contro lling  and modifying the d ietary  e o t t d n  

o f the eniosl, resulting  sbengoe in  the Mitochondrial 

p ie tn re  «asy o ffe r a b e tte r index to hep&tle s a il function  

than m  are now mem  of*



f t !  cawoiitfsiaiss

1# I*io#* t&niuo psopaaroi W  tfco ta m m im  i« $ M

ta r  the study o f wimm^wmtrn in  m jo r t t r  o# tbs mmm 

i t  inrndmqm.tm bmmmm o f lb# lo o t o f o f lb#

fsxot&vo*

I« $b®n uoing mo in jto tiom  tsstboi fltm ito a  to  

* t t * in o i only in  tb t ofoos ourrom iiAg ib# in M Io M Io *  

voiao* fts# mitommdtirn  in  tfeooo atom oto opboarioai*
3. Moipato fixation  of Mmm Utita# i«  a tta in * 

«d by using tbs p o r t io n  aotboi*

4* donation appoaro. to m oortotii dogar## in  tbo 

Ilo o r Xotouio* In  smjo^tiy of tb© omo# mono amoo oar# 
not o itf rly  ito tt& ot* Jfltooboodxi* of fb» mmtwofc mm  

mm o f H f t t  typo®* fliw rn m * mphmtm m i xoiot in to ** 

noiioto ion# «* arod* m i spboy#® mppm& in #*pMtI im ^ofoj 
poripiisrml wn# tod# m i mhmmimmm Ooing iro^lcmlatsi) 

with tlm l& ter p*M o»tii*ting*
S* In  porfunod tinon# ar#&s o f natwml ioobtstia, 

pers is t* %o aifoobOBifio o f *b io li mm opbeyteoS. m i 

nod ob&pod taoludiog vitsittblo tarn - suob m $ mwkmm witb 

diotattod boriojro md m t lm  mA m m  m i  f i t * *

i£Mtnis o itb  mm o t boti* su it m lw rfo i*

#* ttltooboadxial ta rn *  sod#, opiuM * iM  f l i * *  

M & t#f «§ tom  in  tfeo mxwM Homo* ofeaago* to ?a*l4A o  

ta n *  oteit tbo its  mm I#  d#p*iir*& o f Its  blood fton



m

lo  in  @0 fm  mmm XnHmmmrn kmmlmmim

mm tm% o# kmmm&m mm m%? a la lia *#

?♦ fhm in trnrw ktm m &y of mXwmvgLmttm in %hm Hoot 

% n ®mm of iiatosfal looted % ami in mXwmmXrnm in t*i« n d f t  

an* ntmemgm p teo# m? fMosr t&# t te t  looal

A ttm m m m  in  mm&u&mt&xy a c tiv ity  mm t e a  & disroot ln» 

Huom o on th« udtooteoMrl* in  t te ie  arooii*

8* ftfeoxi a Blag*?** noImU>m I® pto*

fmsod teoogtext to* JaopaMo loOoio Mpten&attm of tfeo 

a&to«toHM*t* it isotte fho tiopmilo m il®  mm v&ool&toO 

and Hi# Olaod oollo tat&# adjoining vlituoote mm onmatod* 

3. fa t I® ioon&l®«& im tbo ooli# «uraooMtvi$ tJio 

Gmnm&X vela* fkmtm In no sroiottoaofetp tat«oo«i ifeo olto* 

rnhmrnim m& mm fat vsonolo*

10* fit# p e tf^ lo n  mteMl o ff# ft a m*o tommt* 

mmmm o f ontological situ# tfcoa Ism te rc to fo ** boon os#0 

fO* a s i t e  of this orgca*

I I *  ay otara.fullf contro lling  $»& modifying too 

d ie te r  m n & itim  o f asdmal®f sro^oltijag atosagca la  in# 

idtot^o&iarlal p iatore is&j? of ft®  a hmttm  la d l a to 3M$*tto 

c o ll fnnotiom %&*& o« mm mm mmm of*
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FIGURE -7
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.Apparatus

iig m #  I t  **■ M aterials in  p m it im  in  ©sgia

perfusion*

H gw s DU » Missus ©tamilm us«# fo r perfusing 

in to  t&# iw p& il©  p o rta l # # § « ! u n i p la s tl©  X lgjbt us©# 

fo r illum inating mmm mvi wkmisg boundmria® of ih# 

ntpati© postal irtla.

IIS - *» ai©s#»up #f tiit animal in pssttlM . 

tot perfusion shoving the ©saisA* an# lif&t is piss#*
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FIGURE-12A FIGURE-11

FIGURE-12 B



ff
e

tf
*

i*4
I
I
I
*N
m
m
I0

19
v4

I
n

m
i

i
©
o

I §a
5 1
5 46 1 C E
0 9
*  1 s s

i

Im o

*«■*

i  I t  ««**

i
i *1* ®fb ml

m
t

m
*
£
1%*

In
I
Ig
a.
1
A
m
»2in 

ml
m 

of 
tte 

of 
ife

t 
liw

m 
dm

# 
to 

tli#
 

*

to 
6 

M
oo

d*

§*4I

*443
I
8 0*m«

0♦ a*»|

§ 4»I<P# _
§ % ► *

I  £



p l a t e - V

FIGURE- 13 FIGURE *1 5

FIGURE-14



PLATE VI

INTERPRETATION OF THE 
HEPATIC LOBULE

FIGURE-16

A-CENTRAL ZONE, THE ZONE OT PER
MANENT REPOSE

B-INTERMEDIATE ZONE,THE VARIABLE 
ZONE,

C-PERIPHERAL ZONE OR PERILOBULAR 
REGION, ZONE OF PERMANENT 
FUNCTION.
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m  whMm i i

2ndneed Isoheoic t&m m  

figure S I -  from the le f t  aM  Spigelian lobes lig a ted  

frets 8 to 10 a ia i t i i .  In  c e ll 1 o f the central sane the mi to* 

ohoadrla are small spheres m i roan* In  ©ells 2 o f thm in te r

red in to  acne there is  a general tftlekening o f the ml tochcn&rl ml 

forms; v&rl&tlons o f the hollow spherical type ore Y isib ie*

©alls Z from the some of permanent function, show id tocftundrl* 

in  the ia**n ©f sphere® as w ell as swollen end s lig h tly  m r #  rod 

figure 34 -  fro» the le f t  lobe ligh ted  is  sd mates* l i t t l e  

dlff& rsnc* Is  noted between these ©ells ©ad those described in  

f i g u r e  3 2 *

sIgure 25 -  from the rig h t lobe lig a ted  30 mtmt.ee* C ell 

1 o f the central »o»e in  wiaioh large vacuoles eppear around 

the nucleust acm tains spherical and a few rod shisped mitoohon* 

dria# d # ll 2 o f the interm ediate sons w ith large vacmole* 

occupying the space surrounding the nucleus* shoes, spherical 

mitochondria crowded in  the peripheral part o f the ©ell* 0«11 

5 w ith large vasmol# present In  thm region o f the nucleus le  

drawn from the peripheral region and Illu s tra te s  adtaohmdrla 

m  large irreg u la r shaped bodies grouped along the © ell m s* 

brans* Tm nuclei arc somewhat distorted#

■figure 36 -  from the la te ra l lobe lig a te d  3S minutes*

In  c e ll 1, drawn fro® the central region, the laiiooheadadU are 

small rods end spherical bodies d is tribu ted  evenly throughout 

the cytoplasm# d e ll 2 dram fro® the central region* contains 

only spherical mitochondria. In  © ell 1 representing the p eri

pheral none, the srttoefcoiidsl* mm la rg er than in  etc other two 

tones and a rt grouped around the nucleus* Vacuoles a rt present 

in  a l l  three areas of the lobule*
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PLATS XX?

Influence of QMotlo Pfeaoura on Mitochondria

figure 38 -  tissue prepared toy fee perfusion 

method showing an hepatic cord which exhibit® l i l t  in *  

fluene# o f an brpertanle Binges*a solution on hepatic 

e&toohondsla* a t i l t  1 to 11 represent a complete 

hepatic cord* Cells i ,  2 and 3 a r t from ta t central 

a rt a and show f ia t  granular ultoeboadria o f variab le  

a ires* Hollow spherical mi,toehondxia and a fear rod 

shaped mitochondria a rt present. Q#ll® 4 to  7 a r t  

taken from the interm ediate region of th® lobule, the 

mitochondria o f which a rt granular with m old  rode 

present In  tome of the c e lls . Cells 8 to 11 a rt from 

the peripheral part o f fee lobule, tu t mitochondria 

a il  o f which are spherical o f lik e  diameter* fee te lle  

in  the en tire  cord sbov wsouollsatlan* Cell© la  to 18 

were taken from another lobule in  tfee region o f the 

oentral re in  and show a&toobondrla o f a ll  the trpee 

thus fa r observed* state the arena ted blood eel Is in  

the alnuAolda toosxdesing these cells*
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