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ORGANS OF CIKCULATION

bty Karl lowenthal, Berlin

vith 6 1llustrations _-y7 17 cr. @’4\,..‘_'_
. M

1, Normal Anatomy

a. Morphology

The anatoay of the organs of oiroulation, whioh ars here desaribed
for lsboratory aanimsls, show no essentisl differences betwean those of man

and those of domestic mamrsls. The heart is somewnat more medislly pleced

than in man in agreement with the wore narrovly ash-red thorax. The orgens
concerned are the same as in man. In guinea pigs the pericardiux has
grovn together with the stern in a narrow surface, the game as in rabbits,

rsts and miocs (Schauder). The aaterior wsll is probebly, et lesat in the
Tet and mouse, esomewhat more arched than in man and the left ventriole

forms a proportionstely larger part of the latter.

For puncturing the heart, vhich is of ractical importance in guinea
pigs (complement production) it is, ncoording to ny experience, most suit-
able to pisrve from above, medlelly snd backward into the intercoatal

&g Cthervise one will uss the

of the &terounm,.
peripherel venons system to take bloody in rebbits the velns of the auricle
cr for larger quantities the external jugular vein which is oconsiderabdbly
wider than the internsl jugular, in the mouse one must be content with
cutting the tail and abstracting the blood from the candal veins. For
injeotions one mosti often uses the auriocular veins in rabbits, and in the
ret and mouse the candel veins, which one dilates by rubbing with xylol
(danger cf mecroeis') or, if more frequent injections sre necessary, by
dipping the tail in warm (not hot) wster. BEspecial topographic dsta sre

not necessary for this purpcoes,




” hooording to Sohauder th: sise of ine Leart is! rabbits - 3-3.5 am
long end cirsumference st the base of the heart is 7-8 om; guinea pigs -
2 and 56} rats - 1.2 and 2,5=3; mouse ~ 0.3 and 2 Jm. Acocording to K.
Krause the length is 3.5-4 snd the base di .meter 2.5 om in rebbits. The
weight is given by Sohauder ss 0.2-0,4{ per cent of the body weight for

' the rabbit, livoien and Pariscti report a heart weight of 9=10 gmn in sni=-

male of about 3500 gm body weight 8-8.5 gm for 3000 gm and 7-7,5 gm for
2500 gm; Schmidtmann considers hearts of 13.8 gm with 3000 ga body weight
@8 hypertrophied. Aooording to Bo:assen and Carlson in guines pigs which
414 not vary greatly from a body weight of about 100 gm, a corresponding
heart voight averaged 390 mg, those of 200 g correeponded to 450 mg, 300 g }
to 910 mg, 400 to 117C mg, 500 to 1420 mg, 600 g to 1670 mg, 700 to 1930 |

" mg, 800 g to 2140 mg. The heart weight of the rat fe given by Cameron and ]
: ‘ Carmichael and Cameron and Sedsish as 350-640 »J in eome young animsle of
67-160 g body weight or 0.40-0.52 per cent body weight, and es 820-940 mg
(0.32-0,37 per osnt body weight) in some older individuais with a body
weight of 22,-289 g. Very detslled figures on the heart sise in white rats

(Mus porvigiocus slbinus) are found in Hetal and Donaldson. The weights

! ‘ wvhigh are equa th sexss, is sbout

(o]

530F st Dirth when ihe body weight

-
rey
o

or
10 50 g or is about 1} monthe of age C.28 g with 100 g, or et 2-1/3 months
0.45 g vith 200 g or at 5 months almost 0.8 g with 250 g or about 1 g at
'. aore than 7 montha of age. The data are based, inas far as I could see, }
on deterninations on 36 animals; I have very roughly reduced the data here
and the range of veriation 1s not ooneidered.
The topographical reletionship of the vasoular system roquifu. a8 wvag 1

said, no espscial review, Ferhape the p[resences of & transvicose jugular

m .
erm "

- 4
! vein, directly orenoid of the upper border of the sternum and between the

two eoxternal jugulars is of espeslel eignificance for the saperiment.




TRACKEA, BRONCHAE, LUNGS AND PLEURA

by A. lLauche, Bons
vith 19 illustrations

I. Normal Apatomy

The most frequant errors which ere found ia the literature direatly
oonoern the interproetatica of the oconditicns of tho lungs in emall labora-
tory animals sfter experimental tria.s, They require an especially de-
tajled treatment of the normal rtructure of the rodent lung and a thorougu
discussion of those kind of oconditions which are indeed easily ween to be
pathological, but which in the cape of extraordinsrily large reaction
capeoily of the lung tiesue, ohiefly in guipea pigs, are so abundantly
found that they aotually belong (o the normal ploture.

e, Windpipe (Trachea)

The windpipe of rabbits rune in ths anterior medisstinum ss e relatively
tiin-wvalled tube which is clearly flattened dorsoventrslly. It oonsists
of sbout 50 almost closed, cartilaginous bedies vbich are most ossified
ventrally and measures (depanding on sise and age of the animal) about 70 ==
in length end 5-7 mm in diameter. The trsohea of the guinea pig (about
30 zm long and 2-3 mm in diameter) has relatively thicker walle and is very
borseshos shaped in cross seotion (lsterally somewhat compressed). 4lmo
its ocartilagincus ring sllows only a vory slight portion of the dorsal wall
to bs fres s¢ that with the contraotion of the musoulature they can oven
overzy, ln the rat and mouse the windpipes are relatively thicker walled
than thet of the rabbit, the letter after sll is more nearly equeal to that
of the guines pig, rrobably oconforming to the attachment of the musculature.

Wo see as the cutstanding difference between the trachez ¢f the ¢cld world

rodents (rabbits, rat and mouss), on the one hand and that of the nev vurld




guinea pige on the other hand that in tae former group the saooth suscula-
ture cf the cartilage-free dorsal side attaches outside (dorsal) the ends

of the cartilaginous stay while in the guimea pigs it is inserted inside
(ventrel) the lumen. (see Figure 17).
The sigaificance of these differences in insertion of traocheal nuscu-
lature 1s unknown. Otherwiss ve fin. both forms in the aaimal series. For
exanple the external origin is found in the predecious wmmals (in all?),
" the internal origin is found for exssple ip pige and in msn, Here it chiefly
~ interests us that in what appesrs 10 be clossly related animala such es
guinsa pigs ans rabbits and rats and mice respectively, there are consider-
able differences in the grose snatoxy. Wo shall ees later that these differ~
ences are not the only ones but that the old world rodeats differ in still
7 other small conditions as for example in the suwructure of the lung arteries
and in the quantity and partition, and also iu the ability to reaot, of the
lymphatio tissue. These facts are not only or theoretical interest but are
alsc of practioel Aimportence since they require that grest caution be used
in the transfer of the experimental results, wuhioch were obtained in one
aniral to another, which sppesre to be closely related. Guinea pigs and
rabbits reaot differsntly to many stimuli, & feot, which oan o} be suffi-
~oleatly eaphseised (ses also page 39).

In the histological pioture we alsc find some differences in the
structure of the trachea in the snimals under consideration. Thoes from
the old world shov a stronger tendensy for caloification of the cartilaginous
ring vhile in the case of the full grown rabbits s cslolum ground substance
1s almost alwvays found in the ventral side, seldom true ossification (Figure

17, Ka). Aleo in adult rats and mice one frequently finde deposits of
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caloium, wvhile 1 have seen almost mo culcium deposits in the trachesl
osrtilage in guinea pigd. All four rodent spscies bave in common the
elight development of the tracheal wucous glands which are found eingly,
only on the ventral side betwsen the cartilsginous rings. The tracheal
apitheliux is & several layered, oilia.od spithelium which contains goble?
cgells in the rebhit aud gulnea pig;/tho rat it is two layered and

oiliated, in the mouse it is mostly simple and onl:. at places, two-layered.

bs Bronochiae

The division of the windpipe into the bronchise in all 4 kinds of
anizmals ocacurs in the sams way into a shorter more horisonal running right
prinoiple bronchus and an principle left tsunchue whioh runu steeply dowm-
ward, The right oce giva off right away s prominent hrench to the right
superior lobe which also is noted es the eparterisl tronchus since it (as
in humans) runs on the upper side of the artpulmonslis, while on the left
side, the first bronchus entere the lung underneath the artery. In the
lerger bronchias the ailiated epitheliunm (see Figures 18, 21 and 22), first
of all still of several laye:s, perumested ty some gcblet (mucous) ceils i»
in well marked longitudinal folde (4f the bronchise sre not sxtended by
£1lling with e fixing fluid). With increusing divisica of the bronchia
the epithelitm becomes thinner, first a single layer of Ligh sylirdrioal
oelle, then, under decrease of goblet cells it becumes ocuboidal and finally
unciliated. In the large bronohise are found in the rabbit, more abundent
micous glands than in the trachea., They deoreasa rapidly in size and num-
ber and sre no longer to be found in ths trachee. In the guinea fpig, mucoug
glands are also found only sparingly in the larger bronohiae and ere entirely

absent in the smaller, The same condition is true of the rat and mouse.




While in rebbite and guiiea pigs thy larger bronchae have cartileguous

platens deposited in its wall, such junoctures ars aboent in the rat and

nouse froas the point of entrance of the bronochisv into the lung. The

saooth musoulature which is found in the bronchial wall of all four rodents,
shows in guinea pige «u especially strong decline in the concantration

of the ring-shaped bundles, between whioh the muscle fibers only eparingly
surround the bronchial wsll. One frequently finds this muscular ring etrongly
‘contreoted in ,uinea pige especially in Yronchias which Lalong to atelesistio
condi Llout {Zew ;mge 42). As 16 clearly known from Figure 22, it is then
that the ring-skaped bronchial lumen is completely or nesrly completely
ologed; a ‘oondiuon vhich 1 never found in the other rodents end which
osrtainly is related to the formation of the atelactasis which will Ve
mentioned later.

A% the point of divieion of the bronchiae, but also locsted elsevhere
in the wall, are found very numerous lymph nodes whose sire and nusber
varies greatly not only in different snimals but also in the saze animale
according to the condition of excitation. With stronge. develojmeut thene

. lyoph podes extent through all sections cf ths bronchial wall. The palisade
layer (of epithelium) is often clearly rsduced and flat in thst it forus a
semi cellular projection ageinst the bronchial iumen. 4iso ibe elsstio
fibers which ocour abundantly in the bronohisl wall are interrupted at the
pleos of oocurrence of the lymph nodes. Under conditions of excitstion the

lynph nodes can in tims unit io the form of a continucus lymphatlio ring and
cover (ses (Figure 21).

TR S




6, lungs

lhe lunge of ratbits, guines ;igs and rots are placed next to each !
other in Figure 19, sfter removal of the heart. They sre equally reduced
in size (Z/3 natural sS.e) and projected in vsutral vien, It elso showe
esaln thut in gross neture the rabbit, ret ana mouse belong closely together
while the guinea ;ig lung is much wore divergeut. lo the rabbit, rat and
mouse the right lung fer exceede the left ip sise while in the guinea pig
tuis is pot the case. Tho number end arrangement of the lobes of the lung
cen be seen in Figure 19, It should be noted in i{ndividuais that the small
right mediel inrerior lobe (besii ivue; iwys Liusdiy v the esophegous and
is soparated by the inferior vena cava of the leteral inferior lobe frow
the sotuel lowar lobes. In &ll four animals there is always found a ligs-
mentum pulmonale (L.F.), whicl extenda from the diaphragm to both lower

iobos aa & {ine membrene, end it must nnt be cunfused with en inflemed

adhesion, By further pleural doubling a .pecial plsural sack is formed

for right medisl inferior lobe or the hesrt lote, The guinea pig lung is ’
different from the three old world rodents slso in that the right side of
the iuferior medial or eccessory (Schaffner) lobe doms not lie in a speoisl

pleural sach. While the normal number of 1loles in the reblit on the right

side is 4 and on the left side 1o 2, it ocoasionslly happens that & median

lobe is formed on the left aide if the upper lobe is deejly cut by an
indentetion (see Figure 19), Alao in tha gulnea pig, the left upper lobe

is oocassionslly eplii further Ly an incisure so that on® finds 4 lobes on
both the right and left sides. The right medisl inferior lobe can be a
dejper indentation of the fissure whioh is slwsys jpresent cun oven be divided

into 2 small lobes, In the rat and mouse thiere is ususlly only ome left

lobe present aince the fiasure (S.I.) which ie sometimos deeper, ysuslly

runs only the surface of the right lobe. Therefore one frequently finde a




fur ther divieion of the right ujjer lobe by s deep out of the fissive 3.2
visible in Figure 19, . 1e to this the disperity of the right to the left
lung 1s still marked, 5i:1 lobes,

The histological structure of the lungs bas slresdy tesn given for the
larger bronchise. The further smsller branching of the bronchiae ehow no
sssential differwcces, Similar to man, the bronzlioles divide inte 2 (seldom
3?) Brouchioli terminals, which go into the Bronchioll respiration. These
sre alreay situgtel 4irn {ndividuel slveoll and indeed on the ajide whioh lles
oppomite the accompanving pulmonary arteriee. The slveolar cunals (Duotusel-
veotares) whioh are mostly known ee the Atrium sttach to the respirstory
bronchlioli, the alveolar saca ur infundibule arise from the alveclar censl,
Tho alveolar cevals ares relatively shorter in the rabbit than in the three
other rodents (Oppel). From Figure 24 ons sees (inthrax) the division of @
teruinal bronchioll of a guines pig into the elveoli under the pleurs.

On the uature of the celis whiohb line the alveoli these have receutly
beenn expressed differences of opinion on the basis of storege studies and
the results of tissue culturs in wvhich some ressarchers, chiufly Policeid,
repressnt the concept that the alvecli are cevitivs in the inside of the
ocornective tiss.ie eand that the lining cells are of mesendrywal origin.

In thin sections which are trrated with the ususl staining methods, the
alveolar epithelium can te hardly demonstrated. For this purpose one silver
thiocker sections, Cne discerns then that the alveolar epithelium end the
*Unuclsated plate® sets direotly on the capillary wall. With the removal
of the tronchial tree the groups of epithelia are reduced in site and number
of oells #0 that they often lay individually in the slveoll of the normal
lung snd infeed ‘n the interstices of the caplllaries. According tc more

recent investigstions, chlefly by Seemann, the so-called "Unucleated ,iate®

——te e A

a1 !




1y vty

f I

7

Bever s[;®.rs to exist in the forw or & cellular unnucleated structuiw. On
te other hend we are jrobubly desling with a nonocellular meztrasne (besal
maabrene) from whiob the e;itheliunm was reccved. hooording tc this fnter-
pretation the oappillery looks in the elveoli burder directly, the &alveclar
licen 00 tuae e mssuaptiou of 8 ruejirutory epithia in the lorw of an
"unouucleated plate” wouid be weak. Also in recugnition of this interprekticn
afxihi however, cue can a0t say thut the alveolsr sjaces is in the conneciive
tissue siuce they are bordered through these meczbreanos sharply by mesenchynme,
This can be especlelly clearly deucustrated by the results of the silver
studies of Leemunn which were undertaken once in the tronchial tree ond another
time in the system of canals (vespels?)., lor explanation see Figures 2 und 3
on plate X in Seemar. The alveolar wvalle of the rodents are relutively thicker
than those in man. In part this thicaeuing 1s only an apparaent one since
the dieneter of the caplllaries is grecter io reletiou t the alveoler dia-
meter, In pa-t, however, the thickening aiso ie due to the faot that there
are ruserous lymjhold and leacocyte cells situsted in the alveolsr wall
in rodents (Gerlach ani Finkeldey). Also thie quuntity of eleestic IibLres
is larger ir rabblte and gulnea pigs then in msn; in the rat and mouse the
picture is about oom;arnble/tgat of man, In the removed lung tho elsstio
fiberys always run in a winding wey. JThey increasse with age and apjesr, with
reference to tlie degrees of their develojpment, to have e certain correlstion
wvith the mode of 1life, chiefly the degree cof wobility of the animal. Thelr
develoment, ooneidered from the narrow sense, ie firet establlshed in
extra uterine life (Linser).

Thus when the nistological picture of the rodent lung (in en wierpanded

condition) frequently iLakes a more firp impression then the cczjarsble plstare

obtained of the human lung, the compaation (beat for slastic prepsraiion)

ot o o, bl

TR ILMM.“ it




L

is tc be more precively studied and without delay to study wore preoisely
the inflamned thickening of the septa or of the pmewnocnic center in oitile-
etatio ceses. Tbis bas frequently appeared since the differentiating of
ateletatis from hypostasis and jueumonis here is siil) more difficult then
often 1s the case in man, ohiefly in children. A4lsc ths oxydssis resoction
is used to sdvantage since alirecdy normally the cajacity of the lung cepil-
laries and septs for orxydase-jositive cells is larger than in men {Gerlsch
and Finkeldey). In ®y opinioa, the size relutionships of the lung (absolute
value, @5 well as the reletion of the luhg sire to the tronchial-, alveolar=,
and cspillary-diametars respsctively) pleys e larger role for the form,
propogation and extersicn of the differeut diwvesses, espsaially of the in-
flesmation, than one has herstofore asoribed to 1it. Similar sirze relatiounships
are suroly a basis - perhaps not the least important « thus many times the
ploturs of lung irflammetion of the swall laboratory animals agrees only in
pricciple mxk with the findinge in small human children and infants. On

the other hend the sise rs.ations, whioh differ thus, whould provide & basis

for especial caution when oue 1s tc compare the experimsntally produced lung

.diseases of the small laboratory animals with the relaiicns in the edult

?

buman liurg.

ks in men, pores ere found alsc in the alveolar walls of the rodent lung
(Muller) through whish they connect adiscent, slvecli, which at the same time
do not pertain to the bronchiolus. Whether such "windows®™ are also found in
the interloblar septe as Loeschek suproses for man, 1 cen not establish. The

olear cut lotular border of certsin atelectesic aress in guinea pigs in any

case supports the fact thst tials kind of window could exist as in very slight

development at best,
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In the lungs of pregmant gulnea pigs, Motta found innumersble lipold-

containing celis iu the alveolsr speta. He derived then from the alveolar

spitheliun and ocorreleted their iucrease during pregnancy with the variation

in 1ipoid substisnces vhich increased during this perlod. Bowvever, we are

jrobably dealing here with derivatives of the reticulo-endotheliws.

Of greater aivnificance for tha researoher wvho is working experimentally,

Lo the knowledge of the conditiops of the lymphatio tissue in the rodent
lung.
also shows, espscially in guinea pige, an unusually larger cepacity of
reaction to the most different stimuli, One can difforentiate two forus of
bebavior (Cuarissi ~ Felliasier, Klein): (1) compect, more or less sharply

defined nodes which are embedded in the more cosrse connective tiscue
retioulium, thus peribtronchially and perivescularly rioch (Figvre 21) snd
(2) oompletely diffuse, very varieble, strongly developed, lymphatic hesps

in the delicate sepia often independent of bronchise and vesscls (Figure

20). As follows especially from the thorough investigations of Gerlach and

Finkeldey, these varliable, strongly developed, "lym;hoid nodea” belong to
the normal picture of tbe gulnea pig lurgs from 5 weeks of extra-uterine

are found sometimes especlally frequently under the pleura

(Arnold). Sinoe these ncdes are increaesed and spread out by insignifiocant,

stizuli, not only bacterial but also mechanical, their condition af _er any

given interference is ovaluated wit. the greatest caution. The ocenter

shivn in Flgure 20, I found in the lung of & guinea pig which died suddenly

without ather lung variations. In thie strong development they often can

no longer be differentiated from the parivasoular nodes. Iu ocomgposition

the small pneumonic centsrs, together with the perivascular lymph nodes are

often enormously developed and foru broad lymphatic bande end rings around

o

It not only often exists in proportionately much larger yusntities tut




' the vessels and bronchise. Also in the rabbit, rat and mouss one often

finds an - compered to man - enormous proliferstion of lymphatio tissue in

the courss of chronio inflammation processes (see Figurs 21)., It is thus
not sultable to study the smell rodente in whose utilisation the exjension
and mass of the lymphetic tissue plays a somewhat important role., Kumerous

orrors in the literature sufficlontly demonstrate this (see Gerlach and {

Finkeldey on this matter)., Which stimull lead to an especlally strong
iymphatic reaction is still little known. Doudtless in the case of guinea
pige even mechanical stimuli will suffice (for example, rook dust), On the
other hand a strounger lymphatio reaction does nct follow every chronio
infection. A comparison of Figures 2] and 28 clearly demonstrates this,

In Figure 21 one sass the enormous proliferation of lymphatic tissue in the |
wall of the tronchiae, which 1s not essentlally changed, whereas in the case :

of Figure 28 the inflsmmation of the brounchise which hae alresdy long

existed has not been followed by any hypsrplasis of the lymphstic apparatus
at all, Probably, there had previously developed an extraordinary high

' i degree of bronchiostasie and ell bronchiae were filled with pus, In the

entire section which the grsataer part of the lower lobves, a relatively A
saall lymph node with & "germ center” is found unly et L in the bronchial

aEEtzE 8 LR,

wall,
l In addition the call mass which consists predominately of lymphocytes, ‘

Gerlach and Finkeldey desoribs adventitiocus cell masses in the normal ploture

of the lung of the guinea pig vhich consists of lywphold cells and numerous
polymorphonuclear leucocytes with aosimophillic end pseudoeosinophilic H

gramations. The structure of th's center in general parallels the " lymphoid

i % nodes® except thet it 48 alres, found in very young enimals. |




The lung vessels merit speclal disoussion since they also readily show a
condition of far reasohing variation in their structure from that found in
psnes The veins of the lung of ell four rodent specles sre surrounded from
the heart out with oross-stiristed musculsture whioch, howsver, extonds for

a different distance in the vsrious speciecs., In rabbits and guinsa pige

it surrounds only the short extrapulmonsry portion in the form of a oircuiur
longitudinal layer. T7The rsi Les only & ciroulsr layer of flbera whioh,
however, alsc surreund the jamx larger pulmonsry bremches. In the mouse,
ecoording to Streds, bundlea of this kind of cross striated muscle are

found even in the walls of the small veins, Those bundies are said to '
nake up alwost the entire outer wall. Ap yet I have not been able to con-
vioce myself of this. According to Arnastein these croass striated muscle

fibere srcund the velns of the lung of tho ret and mouse exhibit sll the

charucteristios of cardiac musouleture, 7They ure suld to serve in assisting. -

the removal of the lung to the heart. The lung arteries of the
rabdbit, ret and mouse exhbibit & very thiok musculature ir comparison with
that in men, which starts the pressure that assists to a great extent the
action of the heart. Ths lung arteries of the guinea pig show perfeotly

remarkable relations which ncoordink to my knowledge of tha litarczturg, have
been unobservei heretofore. They do not possess a musculature compersble

to that in the rodents previously disousssdj a sacticn of the well is often
partitioned into muscle prominences whiok are arranged together like a
string of pearls. These prominences sre already strongly dsvsloped in the
new born., The lumen of the ertery ie ~ compared with the thiokness of the
muaculgture - ususlly disproportionately narrow, since, in most cases, the

arteries are contracted im histologloal preparcticme. The retic can bte

slearly seen in Figure 22, Here the arteriel tranch is shown with the

o e e e e '
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oorresponuling bronchus with slastic steining. IThe cushion of muscles (p)

is Clearly seen slong with the elastica interns (vhich runs undeviatingly in
& straight line) of the veseels which are here probebly little contraoted.
in a litarsture survey of reports of similar reletions ir other animals, 1
beve found to date only the statement by Cppel that, soocrding to Plana,

ths emell lung arteries of the cow, sheep, and pig oontain muscle rings
around the lunina of the vessels. They probably retain to the job of re-
straining the velooity of the blood siresm entering the capilleries thus the
opposite problem, which appears to follow frow the comperatively strongly

developed muscularis of rabbita, rats snd mice., Which explenation 1s correot

must remain opan, Tet another interpretation must be considered in the
guinea pig whish also must bear in mind the muscle-ring structure around
the drouchias which hae already besn mentioned. As already discussed, I
| . relate the etelesstatic region, which is part of the normal lung ploture of -
~ the guinea pig acocording to Gerlach end Finkeldsy, to contraction of individ-

now
ual btronchlae (see Figure 2,). Therefore we can mmx advance tne idea that ﬁ

the contraotica of the ‘ronchus is acocmpanied by a contraction of the oore
r ~responding btrenches of the lung arteries so that the region cut off from the
air supply will also be supplied witk less bloocd. The experimental intere -
proetation is supported ohiefly by the results of ressarch by Ceelan, as yet #
unjpublished, on the lungs of guinea pigms, the dust-inhalation studies were
suspended. It follows from this that the gulnea pigs reaoted only very
slightly to the dust inhelstion, since they are spparently in a position to
oloss off a large seotion of the lung by oontraotion of the bronchlae, whereas

rabbits elwvays suffer badly from dust inhaletion. Thus both rodent speciss

' arv pot adapted for such studies, on opposite grounds, howvever; the guinea
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plg resots too little, the rahbbit to strongly. Also the studies recently
oonduocted by Schults-Erauns i1 the Bonner Institute with "lLitrose" guses
{trans note: Nitrose sometines means nitrosyleulpburio acid) ylelded
importent differences in the resctions by rabbits and guines pigs. Thess
differences also could be related to the euse with which gulnea pigs ¢lose
off large ssotione of the lungs by contraction of the bronchiae. ‘
The lymph veessls of the lungs are very well developed, es in man,
They surround the bronchias and the vessels on all sides and have their
origin in the slveolar walls. In the normal lung they are not prominent
and in this section they oan not be found with certeinty in the surrounding
connedtive tissus since thelr walls are superimposed. In scutely inflammed

lungs they are ofton very apparent and in such cases surrcund, as greatly

expanded spaces, the vessals whose lumina they greatly exceed.

frobably the vessels, like the bronchial ramification of the lung,
are provided with a great number of nerves, cn vhose esumression in individ-
vals we have learned from the works of Barkley for the rst end Larsell for

the rabbit.

The baoterial contants of the normal lung i{s very small. Probgbly

foend il . e . g
baoteria ave coupleisiy lacking in thae elvecla., Tnis follows fron the

fact that tissue culture of lung tissue always remain sterile if one uses
ths periphersl portion of the orgsn for the culture. 4lso eccording to the
baateriologiosl investigations of Arlo (guinea pigs) Jones (ravbits, guinea
pige, rats and mice) the lung tissue itself is almost coupletely sterile
vhereac the lymph nodes can be infeoted up to 50». Ums finds ib w..m
(acoording to the stetements of the above naced ressarchers) ohiefly

streplotrix, Beoillus subtilis end various 00001, all miorobea whioch can

8180 bs found in the dust from hay and strsw. In all probubility they are

barmless, only under eapeoislly unfavorable conditions might they evolve
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. pethogenic properties (see p. 55, necrobaciilosis).

d. Pleurs

With reference to the pleura, its ocomposition in humens who did not
possess & Ligamonto gulmonaloa wes slready referred to (p 32) end we also

~ mentioned the special plwural sach for the heart lobtes. Histolcgically the

pleurs consists of & thin layer of tight (compact? - trans.) connective

tissues with an elastic boundery lamella. On the surface it contains a

stratified layer of flet "cortical® cells about whose nature (whether

epithelial or andotheliel) egual differences of opinion exist as in the

pature of the alveolsr epithellia (eee p. 33). The corticsl cells are

very deciduous s0 that one ocan demcnstrate them only with very careful
“andling of the lung.

Frequently one gets to see wvhen the pleura is Q0ove

‘ <9d by & fitwinose exudats under which they often swsll and often, hy
sdisosis assume s oublcal shape.

wiu,,,l.m.,nr o
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B, 7he Lsophagus and Stomaoch
by walter lenkeit, Berlin
with 5 1liustrations
-'ino yposition of the esophagus both in the nock as well as in the
thorax is about the same in all &nimals. Measured from the pharynx the
length amounts to 12-15 cm in the rabbit, 8-10 em {n the guinea pig, about
7-8 om in the ret end about 3% cm ip the wmouse.
The mucons menmbrene in the case of the guinea piz, shows x ledge-
eshaped elevatione, whose height increases from the upper part of the esophagua
to the lower portion. In the rabblt mvecus glails sreé found ouiy in toe
uppormost section about at the level of the center of the larynx (R, Ereuse).
In the other rodents they are oompletely leoking (Cppel). Tho musoularis
mucisee is formed clearly only in the lowor third of the eeophasgus of the
rabbit, The tunics muscularis consists of cross strietis muacle fibers
whiob extend ‘o the region of the cardium in the rabbit ana t¢ the cardium
in the guirea pig, rat and mouse, The physiologicel study of the mske u of
the eeophague as regarde both kinds of muscles in the anicals in question
shows typloal fmst contractions for the cross striated musculature.(E., Mangeld,
Inacka)e Ouly fn young rabbiis ie the slowly rising ana fmlling course of

the contraction curve indicated from perticipation of swooth musculature

" (Inoska). 7The smooth musculature accordingly would contract in the case of

the rabbit in the course of the folding of the esophagus., Exheustive mor-

to
phological comparable tc the physiclogical studies on this are still/be made.

1I, STOMACH
e, Normal Anstomy
1. Morphology

PP




The stomsch of the rabbit hsa the shape of a retort. Left of the

ocardium the large and small curvstures meet to fcrm s large, dorsally

directed blind sac, the :wnech - fundus, To the right the stomsch con-

trasts gradually, to form sn enlargement before the Pylorus, the Antrum
Flori, According to Schauder, the capecity amounts to ap;roximately 40-50 cc.
The musculature is weskly developed; only at the antrum pylori is it
espeoclally thick. The mucous membrene appoars mioroscopicelly to be almost
howogenous, It 1s especially in the Fundus, placed in X more or lose
superficielly; whitieh ring-iike folds exist cz t& c¢erdiuc. The cclor
of ths mucous msmbrane ia gray-red in ihe gastric portion, gray-yollov in
the pylorié portion. The stomach lacunse are clearly seen, with a magnify-
ing glasa, in the fundus portion, less well in the pylorus (K. Krausa).
Position. In the filled sondition (as is almost always the ussc) tha
stomach lies ventrally to tae abgominal wall, while oranially the lesrer
ourvaturo lies next to the liver. To the left the blind sac ¢f the stoumack
can rest on the lateral abdominal wasll in the regioa of the last tw» ribde.

On the right lying between the stomsch and the abdominal wall is the

ventrally diagonal portion of the casoum (Schauder).

;3




C. SiilkbN

by E, landa end ik, Regek, Vienns
with 6 ${llustrations

l. Normal Anatemy
s. MKorphology

1. VMouse

Woizht about 0.2 gms} aoccording to Martin the spléen moasures 1.5 X
0.3 x 0.2 om. We found figures significantly above fnd below that of the
means listed above. 1lhe smallsst spleen eeen by us in the animals which
we used wus 0.7 x 0.55 x 0.3 om. On the basls of the average velues,
given above, the drewvn out coufiguration of the mouse spleep varies from
this ocondition in the ocare of abnormslly small proportions to a besn-
shapad struoture, The cclor of the splean is red-brown, its consistency
sco.swbot higher than thet of e liver. The abundent mioroscopie wisibly
vitheous trsusparencies o the Parenchyma are due to the fclliocle liayer,

In cross-seotion ihe spleen is triangulsr. The angles of the triangle
gorrespond to the candal, oranial and dorsel borders. The candal wall is

somevist shaper than the o\vhers; the mesentery inserts in the dorssl border.

The three s.iges of the gpleen meet above &nd telow the pole; thus the under

side ie mwore rounded and bluntly angle while tne ujjer is more sharp.

The candal region of the spleen, when the sbdosinal cavity is opened,
ie visible ochiefly from ir front. The msin porticon lies latersl to and
behind the astomaci and, when troadly expanded it lies against the veritral
c¢olumn,

The mesentery, winich inserts on the vertral margin, consists of two

manbranes, The enterior mextrane is the Ligementum gaestroliensle which is

e
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tiin in oross-section end contains but few veecsles, After sejarating awvay
this membrane one mests the josterior pnw, wWhich corresyonds, in the rodents,
to the free mesenterio portion in whioch the [ancreas is embedded. The caendsl
portion of the pancreas almost reaches the spleen. The important mesenterio
portion, just mentiomed is not directly connected to the stomach and it is
ﬁonwuu %0 dencte the eflenio mesountery es the Ligamentum gastroliniole se

gererally happens. 4 spenio hilium ia lecking. Most ¢f the splenic vemsels

“are found in the posterior membrane of the dwscribed dcuble wesentery.

The anterior and posterior mesenterisc mewmbrenus valte sbove the sploen
poles to a liganmcat which exteuds from the sicuach and the upper spleen

pole oranially to the diaphragn (the ligamentum phirenicolienale).

2, Rat

Weight approximatoly 1 gm, 7The size of the rat s;leen is extraordin-
arily veriable. 1In most csae animals infected vith PBartonells bu}‘thcrviu
healthy, have immenss epleene (2ee Lauda, Scrge, Cannon and others cited
in the Literature on p 248). Martin given as aversge messurenents 3,5 -
4.5 an length, 0,8+1,0 om width and 0,5-0.6 omw thickness. The other relstiouns
erz ) snelogous LG thet found in the mouse (ses above). In external
configuration it differs only in the conditicn that the lower splenic pole
also generally appears acoumuats aud that the candsl mxx contour of the spleen,
in contrast to the ventral countour which runs in a straight line is oftun
irregularly curved so that the width of the sploen can wmryt somewhat in

differert regions. 4lsc the mesentaric relations differ in no way from

those desacribed for the mouse,

Midenas v
L

3. s pig

Weight about 0.5 grams, The spleen of the gulnea pig ie a flatteaed
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organ whioch differs considerably frem the ajpleens of the othar anicals in

that it is diso-shaped., Acoording to Mertin the mesaurcme e in the animais

used aro ae fcllowst length 2,5-3.C cm, width 0.8-1.0 om, thickness (.3-C.4

cm, pumters which we could confirm, Since the thicknoss is a small dirmenaion

the trianguler form of the cross-seotion although it exiets is nevertheless

¢ obsoured. 7lThe vontral edge which foroes the stomach and to wiich the

nesenlery sttaches, is on the same “esis otrongly rounded end iz ooccsesionsily
completely lost in th: ocandal reglom of the spleen. The upper and lower

bodies are clearly rounded.

The relstions of the musanteries ero anaslogovs to thosa cesoriuved

earlier for the other animeals. They differ, however, in 8o fer as the

intericremd josterior moxbranes of the doutls mesentery ere extramordinarily

short so that the spleen appears to be almost directly atitached to the etomach,

A delicate Ligamentum phrenicoliencle is presect.

Ihe surface of ths spleean ie sa00th whon the crpen fie well filied with
blood and clesrly granuwlation wien the gjdeen is coutracted.
4. Rabtit

According to Martin ihe relatively s:all e;loen Ln the stulmsls used

for the study i{a ey roximataly of the follouing prenport

have a sopewhat larger spleen)s length 5 om, width 1 cm and thlokness 3 m.

Weight sbout 0,1«0,3 ¥ cf the body wolpht according to wsll., Acocording to

Martin the splesn liss iu thas reglon of the 10=11 rib, 12 ca fertlier cenysl
if the etommcn is very full; and indesd cendalaleratly from the laft portion

¢’ the greater curvatura with whioh it ia conneotsd vis the Ligamentum gastro-

lienate,

The deark red-brown orgen axhibits a eoft consistenocy. The orenisl

edge fe rounded whersss ths other &dges are ebsrp. ke ilgazentiux lienulss

are not present.
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dpleen

be Histology

1, Ueneral

With every similarity lo the siruature of the spleen in the wouse, ret,
guinsa pig and rebbit, en exacting etudy of the spatony with respect tw
bis%ology ylelds nonetheless real; characteristio differencee whcee knowledgo
* - mat only of interest from the etandpoint of comparastive anstomy tat alev
1s very significant for the animel experinentetor for avoiding error ia spevi=1
probleas. Before ve poini oul the differsnces {n the apleen structure in the
laboratory animals in Question 14 1s deemed necessary for easier understand-
lng t¢ doaériba e structwe of the animsl spleen in genersl since only the
mopt ilmportent {estures bave been espbasised in previous books. 1t should be
assumed (1) taat tle mysiery swrrounding the structure of the normzl spleen
has %0 & great extcutl Liyen clarified thanks to iatensive work especially in
recent ysars (2) that in pertinulaer every elnoe tus open questions of the opsn
¥vs closed Dlood ohmusel .r the spleen in addition the ;roblex of ihe make up
of the ainus end of the srrangemont of the reticulium csn be regarded ae
Jottled, but since only a [raviee thscretical knowlsdge of the histology of
the spisan can aorrsctly_giVi e iuvsstigator the varlous delnils of the
micoressvpde ploture snd especially since the various detsils san be grusped
wvith litile cxpefieuoo only oy flied tacaniqua»s. The recognition of the
spenio siaus sud the slous will cirvoture roapectively cea only be ueed for
deunpstration in well-vashed pregerstiores. In the usual ssctiione of spleen
even the experienved hnave diffliculty in recognising it.

Two comporents of spleen tissis wuloh cheve all allows & sperfiolal

orientation of the complicgatedly bulilt organ, are the oounsctive tisause

frazevork and the vessele which morecver mutuelly exist in a definite
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relationship, Th: connesctive tiazue atrcma consists of the extensive fibrcas
sapoule of the organ snd the trabecular aystem. The cepsule of the splven

in very differently developad in the varlous mnimals. it consists of thick
acnnective tieaus fibers whose suwooth muscle £ibors and elastic elcments oculd
be ipterposed, Zfrom them the splenic trabeculse receive thelr sterting

point, which £s siwaye more reduced pulled in from the capsule in the con-
neciive tissue of the splevon and thua the ooarse fikrons strona of the splenis
parenelyma is demonatreted, These trakiculee elso conslat of connsotive
tinsue, elastic fibore #nd rmisculer elements. The coarser splenio plus radblculae
contain in thelyr center, ercurrent and incurrent vessols Lut in the case of

the amalle; trabicules this reistion te ths vessels is lacking., Ag Hartmenn
and Bennet could show racsntly, in as much as e uniforuity in the stroma of the
trabsoular system has come t¢ light, 1like the nore coarse trsbesulae, the
spleen comes apart in a kind of “locules", during whish , of courss it csnnot
be told by s sharp mutuel sepsration in the Jatter. YThe results were re-
rroduced uest with the echane of the authore in question from which it foliows
that the trabeoulse sre multiply flattened ani vhus reresent a partitiou~like
structure. Concerning the question whether these "lcculss” can funotion as
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contraction of the spleen without doubt must lead te & shortening of the
trabeculae and under vericus changes of sisps to & lossening in eize of the
loculses. The parsllein with e syongs (Hueck wcs others) le cerisinly proving
correcty. DBetwesen the larger and sraller treticulse spanz the fibricus
reticulur which pentetrates deenly the spieen pulp and vhich vonmects tw the
adventitious sheaths of the vessels apd to thy alous venoaus, We will oome

back to these details later.




a The groatest difficulty that ie encountered in the atudy of the distri- !
tuticn of vesscls in the spleen concerns especially the question about the |
opsn and closed blood path, has remeined the subjeot of intenme discussion
for & long timo, These vafy diffioult quastions ars also belng solved chiefly
dus to the excellent description of the results vhich were clarified by Huaok,

,‘\mou msthods sbould be referrsd to in the German Sooliety of Internal Madicine,
- 1924, |
The spleéaio artery enters into the organ at the splenio ]..ul;u\: in most I

casen having slrsady split into several brenches. The individuel branches,
after entaring the Wﬂbﬂi}y’!:l‘ of the spleen, lie, as previously mentioned, in

~ the thick éomoctive tissue sheaths which represent the splenic trabzoulu, in
winlch they branch futher, The srtery is asconpanied by the vein, 1ihe ertery
leaven 4ite fibrious caring and divides off from the veins vwhen the dismeter

@ of the vesssls har decreesad w & certaln size (in humans, aocording %o Heuok,

st & digmater of 0.2 an) end now extsrs the pulp whers lymphatic colle ine
filtrate into the medie and Adventiitra of the vesrelws. lhese produce the
weil«kpown lymphatic shewth., At the points of separation ths artery, the
lympuatic eheath incresses in sise to form nodules. The Halpighien ocor-
mscles whioh ususlliy contaln the artery soxzewhst sssymnatricly. A more
praoise desoription of this L2 given letcr. Datwesn the ‘wanchings off

" of smaller arterise branches inside of the nodule capillerias, thirc so-oalisd

' central artsry of the lymph folliclo narrvws and {inally cfter complelely

" losing the lyaphatioc shealh it leaver th: nodules in order to impediately
divide in the pulp Into a grester number of susller vessels, the pnsicillar

ENE3X& venseis. For the latter it is charscteriastio that they, at lesst usually,

@ ere fmmadiately supplied with & thickened wall whioh marks thess smali

Riagt
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srterial branches o a abort distance ss capsule arteries, These capsules

ccnsist of connective tissue fibers which run parallel to the axis of the

vsssels, batween which isolated or even several nuclei come tc be. The entire

structure ususlly hee sn elliptical forw (Ellipsoid of tke tnglish and Azeriocan

literature). In unwashed sections which were trested with connective tissue

dye, theee capsules are not resdily found; in the case of Agan or Mallory's
Dye they eppsar as dark bluo in the ssction, probab'y circumscrided, depending
on whether the surfece of the direction of tha cut is oblong or else roundish

vith longitudinal stristium in whose center the amall arterial capilleries

can Le found. The latter consiats of am endothelial covorning whose nuclei

project conspicuously iuto the lumen of the vessels and which appear to be

on & sazall memdrane. Musoular elements are no longer observed in the capmuler

erteries, Whether cne dexnotes the capsule artery or only its continuation

after the loas of the cepsule as the cepillary, different viens sre found

in the literature, is of little importence, Alse the question of the funstion

of this characteristic thickening of the wvall of the splenic artery and
capillery respactively will here be only briefly touchei upon. Many talk of
a valve which hinders the entranoce of s larger blood valve under larger
jrespure into the parsnchyzs of the spleon, many discover in it en apperatus

designed to prevent the backflow of blood from the pulp in the artarisl system
(Obernisdermyer-baokflow valves). According to Miles the capsules are lacking

in the rebbit,

The arterial log of the splenic circulation oean thus be followed to the
following points,

1. The ponicilli vessels, which represent the sontinuation of the central

artery -——>the ospsular cspillaries =—=) the arterisl capillaries,
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2. The penicilll vessels which ond in the border zone of the region
af ths follicles,

3. The folliocls sspillaries whioch in pert aleo reach the border sone.

The nain excurrent csnal for the venons blood represents the already

" not in the trabeclae tut sdhere closely to them. Tha trabecular velns

eollest the blood from the sinus, The letter represenis the blood space

" mentioned trabeoular veina; it should be sdded that ils small branchos are

whoss entrance, thanks to the peculiar construction of its wall, is filled

orally tubes vhich anastromose with each other,

‘ by erythrocytes in the pulp and from the pulp respectively. They are gen-

Mollier was the first to recognize the charaoteristio perforated con-

strustion of the slnus.

We have earlier noted that the pulp is tranvereed by a reticulin of
oconnective tisaue, It {a now of especial significaroe that the retioular
fiders aococording to Mollier and Hueck, the procesues of the cells of the
reticulun (filanents which are not round) from npumerous membranes which
span the space from diffsrent directions, often appearing as thread-like
thin partitions whioh anastomose with each othor. "They form & system of
interstitial specus which sre inter-oonneqted by veryingle lar
ently arranged openings (windows)", Csll boundaries can not be seen; the
system must be regarded as a synoytium., Since a border of protoplasm ofte

can not be observed, the adoption, mocording to Hueok, is obvious that the

" fora of the chamber wall cen change, that swelling and shrinkege processea

in the protoplasm can clcse off the chacbera from each other or by liquife

of the boundary walle to form fistualr structure, they cem run together,

tel o3 )

intarsti{tisl spsoes will he designatad ez blocd chazbars
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According to modern view, tbe interpretation of the obange of the
"unarranged” reticulium into the arrsnged oce with the formation of tube-like
structures should now dispose of the idea that some authors have found sn
¢pon bloo' path and others a closed one, depundiug on spaclael conditions
of investigation, The connection betweon arterisl capillary and sinus is
formed Just by tho wrrapged reticulum as through s direct connection between
the arterial and venops legs inwhich case the tubs-like struoture of the
reticuliun represants the conncc'ting eection, One can talk of an arranged
(that is, closed) and of an unarranged (that is, open) blond peth,

We come now to tho question of whether th. connection of this blocd
patd which lies in the reticulun tekes place at the arterial capillary or
at the sinus.

when Schilling Hueok thus understands that through the process of chaunel
formation, that is the funoctional connecting inseries of mseveral of thesa
chambersyxtirm change the tube-like etrustures which lead sinus or "become the
sinus®™ while the reticulum ocells are colleated in the sndothelial covering.
Thus we wuld like to discuss this otservation in as much as we do not think
that the Sinus could be transformed by meshaanicel and chemlco-physiological
matiss into & amall reticuler flood tubes or ultimately into an unarranged
reticulun, Becauseeven in the filled spleen in which a stretching espeoially
ocours, the sinuses are seen in especislly clear formation, Also thex
number of the einuscs present is obvicusly dependent only on the animal
spscies 80 that we would like to oppose & direot changs of Sinus into reticulum.
Otherwise it sgress with the venons capillaries whioh are generally very
difficult to dezonstrate, the very pm beginning of the einus, es they were
desoribed hy Weldenrelioh as pulp duots which empty in a tubular wanner into

the venons sinus and whose axistence was olearly recognised by Hueck. BLere

e




the analogous changeover of ths capillaries in the arrangoed and unsrranged
reticula ought to cocour just as in tho arterial leg. According tc this
writer the opsu (r olosed pathway in the foregoing ssuse probatly e found
in regicns of the lymph nodas as well as in the red pulp where the capsular
arteriss lay whioh reprssent the direct offshoots of the ocentral artery. It
is probable thet lest mentioned frequently exbitits & picture of closed
diecharge into the sinus just like the mod ilar caplllaries or the nodular
capillaries which lie in the area of the lymph rodes mxa and originate from
the folliocular arterie and bend back to the follicle.
The pulp of the spleen is diffemptiated into the white and red pulp;
the former corresponds to *he assemtlege of the lymphold cells, chiefly the
‘ malphighis corpusales, tho latter oorroapoﬁa to the tissue placed in betwen
which oonelasts of the roticulum and the cells enclosed in it.

As already considered earlier, lymphatic elements appear in the medis

and adventitia of the splenio arteries, as soor as the artery has become

free {rom the trabeculss, This lymphatic layer forms ths lymphstic eheath

of the arteriesj they increase in thickness in places and thus form the ﬁ
follicles. 4s ia svident from the shhieme of the construction of the spleen, i
-4 Ahs nodulses ars sutdivided Uy the dafinite couseciiovn fo the retioulum. The

' aretery whioch runs in the trabeculee is surrounded by heavy strends of un-
arrsnged retioculum. The girth of the artery increases by deposition of a
larger lymphatic center thus solidly bound coerse roticulum is displaced from
outside and now forms a relatively clear boundary of lymphatic centors agsinst
the surrounding tissue since this is especlally olearly expressed in sections
which are stainad with oconneotive tissus methods. The next layer to the

é Gutside is known a5 the aredla of thé nodulen. The sious is generslly lacking

in this struoture and the ends of the follioular arteries, desoribed sarlier,
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are found here as well es those of the recurrent penicillar vcesels., In

the nodules themselves t00 sones cap egain be differentiated for which,
according to Hueck, the designation of nuoclosr tone and mantle zone is to be
preferred., Jn the nuclear zone are found larger, moetly clear lywph cells
wvith loose vesicle shaped nuclel with clear nucleolij it represents the
so=called germ center, In the mantle gone are found small lymphatio elements
with relatively small, dmikx darily stained nuclei. In the germ center, one
c¢an observe relatively numerous mitosis. Also the ncdulec, nuclear &nd
mantle sones are infiltrated by @ morae or less fine reticulua.

The red pulp, aside from the reticulum and the sinus is representddly
osllular elements; retioular filbers produce firot of all threads of proto-
plasn of the reticular cells of the "star cells", whose nuclel sre found at
the node polnts of the reticular remifications. Star cells could be found in
greaver and lesser number; tuey form the well known macrophages, the results
of which will not be treated more precisely here. Depending on the filling
of the flocod chambers cpe finds numerous or less numerous erythrooytes end
*fres swirming™ leuccoytes, Aloo myeloid ¢nlls could appesr, scmetimes grouped
in centers, corresponding to a myelcid metaplesis. We will ocme back the
poecullarities in cell cheracier in the different animnl apeoies later. Also
tho presence of megakaryocytes will be discussed thers,

Finally it should be noted thst we have the impression that certainty
still does not exist on the lymph vessels in the splecen (see Hartmann), They
will not be oonsidered in this work.
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: 1. FKormal .Anatomgif

D. The Stomach Salivary Gland
- by Walter Lepkeit, Berlin

- .

., HorpEQlogy

The stomach salivary gland of laborstory rodents diffars from that of
other mammals in extent and moaiticn,

Iz the rabbit the psncreas produces flat, tree-shsaped fively trenched
gland system between the stomach akin layers in the corner of the dirodemus
(Fig 62). A soparation of heed-, body, and tail-section is impossible. The
small glandular loben lie greatly i1solated from one snother; in fat animals

they may be exchanged with the fat veb lobes loostsd beiwen them. It is& approx.

1520 cm long snd approx. 2-3 om wide (Schander). The outward duct hes &

cross seotion of about 1 mm end opens epprox., 4C om from the opening vlace
of the Iuotus Choledochus. The add.tional Dvetus santorium, which 1s some-
tiﬁon found on other mammale, $5 lacking {W. Krause, Freise).

The guinpee pig pencreas shows approx. the same conditiono; it only appeare
s 1ittle more compact, the glandular lobes lie closer together then in the
rabblt, Aocording to Schander's description, thc body lises iu tho second
duodenal leud, thie right lobe in the first duodenal loop, the laft in the large

stomach heud, Doti body end right lobe are 2 om long. The loft lobe is

" approx. 8 om. The width of the body is approx. 1§ om. The ductus par -~ ticus

opens apprex. 7 cm froz the ductus choledochus.

The distribution of the glandular lobes is not as thick in the rat as in

" the gulnea pig; the position is nesrly the ssme, According to Schander the

body and right 1cbe are approx. 2 cx long. The left lobe approx. 6 cm. The

- pancreas julos runs through a number of small, only microsoopically visilioe,
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channels into the gell bladder (Upjel, llunt) currounded by pancreas tissue and
by this detour reaches the duodenum with the gkx gall,

The mouse punocreas conasists more of single lobuli.

b, Histology

The laborstory animals liver pancreass structure hardly differs from
that of other mammels.

The regulsr appesrance of centroacinic cells in the retbit should bs
moentioned. In the rablit, islets of langerhsns, and sometimes even the gland
cell s, contiain granulations which, according to research by hoh end Tekehsshi
belp disolve ammonia potash silver solutions. The granulatiocs are located
in the protoplasma sither perimiclearily, or more difuse. They are most

° numerous in the cells on the periplexy of the islets, while ususlly absent in
the center of the islets. *he reaction is not as sirong in the rabbit an,
for example, in man or in the plg. An important granulation incresse develops ]
sfter hunger, and a dérop results after resumption of food. Takahasii oould i
establish an inorease after feeding of raw meat or casein, and after ipjeot-

|
of insulin, q
ing osmall doses{ 7The silver reaction may be strergthened by the ecidoais |

resulting from an addition of diluted hydroohloric acid. The reduction capacity
moey easily be holted by fixing formellin and Muller's sclution, According to
Tekehashi the silver granulations are not identical to the so callsd secration
grains, however, they proauce the resulting silver grains by penetrstion of

the cell reducing substance, No silver greculations may be found in the
centrogoine cells and in the excretery duot epithelia, The ductus pancreaticus

covered with aimple oylindricel epithelium contdins numerous mucous cells

0 (R. Erausae),




i Bt

\

e Kons and Takahnshi found silver granulsticns both in the glande and the
' islets of the guinsa pig poncreas.

T

sgcording kx te Kull, the chramef{fin cells,
desoribed 4in connection with the guinea plg stomsch (p 86), are also evident

in large numbers in the parenchyna and in the pancrecss excretory duct,
Huouue cells {Oppel), glands and Tusioa propria (Op;el, Kull) ere mormally
found in the exoretory ducts of rabtits.

The silver reaction is extremely low and scmetimes even negative in the
islete of lLangerhans of the rat,

The islets in the mouse are miwvays devoid of granwlaetion.

v




W I e

i i

RN W 711 T TN

|
E. Liver and Gallbladder ‘ 3

By Fh. feyek and E, Lauda, Vienus

1. Normal

The macroscoplc structure of the liver snd gallbladder of the resesrch

animals under consideration differes greatly frca the human liver beocsuss

of the divielon of the crgun by dee} ri:ckles, Llespeyr, but charooteristlc

differences aleso exist smong the laboratory enimals.

a) RabLitt A rignt and a lefti seotion may be distingulshed in tle

rebbit liver (see Figure 63) (weight according %o wall 3 « 4% of bedy weight))
botli differs individually in the aotual dorsaly lsid main lobe, and the acces-

scry lobe lying ventiraly, towsrds the disphragm. The rig.t haif of the liver

is near this msip lobw, from wuioh s lobus gradratus, may be divided (see

below)

by meens of & liver geotion, which is only atteoLed to the rain lote
through & narrow hridgs, winich civides itself into the large lobuea candatus
and the suall lobus papiiliformis,

1he liver division into separste lobes takes place in varying messure-

ments eand also in various ways for different individuals.

The gallbledder 1s usually located in a deep furrow which does not reacn

the front edge of the liver on the ocandel ventiral surfece facing the stowmach,

near the medinl ed;s of the right meinlobe. 1he section of the right liver

lobe lying medialy to the gallbladder, which produces the tie witn the left

socesaory liver lobes by means of a bridge dis;o..d differently in ite section

cloge to the disphragm, ig known av lobus gusdratus., The structure of the ﬁ

hepatio porta run along the right rim of the lobus pepilliformis &nd ventrely

to the attachment of the lobus candatus., The ductus choledochus, approx. 1§ om

wvide, lies next to the letter and the arteris heprtica veniraly in front of
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the vena porta, end usually on the ductus choledosaus, The vena portse sends
& large btranch to the lobus candatus while psseing the lutter's medial rim,
and finally divides 1nte a nunber of brasviass at the hepatis ;orta. The
arteria hepatioca is & Wrench of tre arteria gestrodncdenalis, whioh turns
around the ocurdel plle of the back wipg of tho lobus papilliformis, which
omes to rest on the front surface of the vens portae and of tlie ductus hepa-
ticus and here splites inte smaller branches of verfous individual types,
which Jsad to the ducdemux, the lyloris and to the liver orifice (asrtaris
hepatica). The ductus choledoous ia ooxposed of the Jciming of s nunmber of
ductue hepatiol and of the ductus oysticus end further in its trsjectory
plcxs up the gall duct leading from the lobus candatus. It terminates into
the duodenal seotion near the pylcrus.

The gellbladder is a flat, relstively azall structure, which, as noted
stuve, is hurried in a deep liver fold., It should be noticed that nearly
3/4 ars ocvered by the right principle lote, therefore is nesrly totaly under
peritloneal cover, with the exception of a thinm etrip Woh binds it to the lower
eeotior of the liver surfedce st the bottom of the fold. The ductus oistycus
is nearly hent et right angles &t its place of origin st the galllladder neck.
It aiso rurs in a deep liver fold whioh acastitutes the beginning of the Forsa
vesicao fellue and eimilarly to the gallbladder has a grosi circular peritanial
covering. #hioh cocassionally even builds ¢ mesentery of the gali ducst attacned
to the liver. 1The Veuns —~ava inferiu- lies close o the medial and dorsal
geotions of the lobus vandatus, but here is never completely sunk into the liver
tisave, It i{s visible for & short space on *ue upper poe of the ventiral sur-

face of the lobus ocendatus eud then pesses behind the right wmain lobes to the

histlus vense govee of the disphregm. Ibn ihe crea of this aection it 1s closely
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united to the front and lateral yporie of the main growths of the lotus

candatus acd lobus papdllifornis and only attsched to the liver in a very
limited way. Tha lobus osndatus hes an independent, strong vena hepatica,
which immediately opsns iuto the risipg vena cava inferior. The lobus candatus
thorefore produces a gnasi independent liver section in the rabbit; it cow-
sists of epecial portal cirowletdon and of a speocial vens bepatica. The

lobus candatus is therefore only atiached to the remaining liver tiesue in
a lixited manner.

b) Guines pigs: The guinea pig liver sz fer as lobe construction (Fig
65) i» built in a manner similar to the rat iiver disocussed below, bearing
in mind, that the latier has no ghe gall bledder end theresfore no lcbus
gnadratus. liere tco the liver is divided intec tuo main sections by the
incisura hejetis, each of which falls into a dorsal main lobe and into an
accessory veutral lot». The guincs pig liver elso hes a lobus condatus snd
papilliformis equel to the rst liver in size and structure. Ile gall bladdsr
represents an organ the sise of a small oherry, which is pleced in s deep
fold of the candal surfece of the right eccessory lobe, This liver bed reaches
up to the front liver edge ernd soen frox above forue & semiciroular shelf ,
ip whioch the gallbladder protudes allghtly cver the upper swrfsde of the
liver. The gulnes pigs gall bludder, as that of the rabbit is nearly com-
pletsly covered by the peritonium, while the gallbladder bed im covered by
the peritonial liver couver oxcept for a narrow ares at its baoe where the
gall bladder is athached to/:;o liver tissue, The gallbledder therefore is
only attached at its most ventral seotlicrs, in e fold of the liver tlasue.
“he firet asotions of the ductus 3ysticue are also sharply tent in the ocase

of the guines pig, and here¢ toc ¥k heve 2 d3ubls, peritoasnen wuich forme a




Q type of mesantery, only slightly conneciod tc the lowsr surfacc of the liver,

ogeover a eiriking duplicste peritonial wurface spreads between the gall-
bladdsr and ths duotus cysticuz oa the oce hand sna the ducdenum on the other
hand, whioch originates noar the dentsr of ihe dorsal surflcos of tho gellbdladder
and from ths edge of the dictus oystious faaing the duoderum and is dorsaly
atteched 0 the hopel-duodenal ligament., Jhe ductus hepstious paases in the
laft and ventral sedticn of the latter, the vena portae to the right and
slightly dorsaly. The ductus oholedoaus, which criginates it the corfluence
"of the ductus aysticus and the ductus hepatioi and is slightly expended at
thie poiant, is approx. 1 om long and right avay opens into the duodenal
seotion close to the stomach. On the vay to the porta hepatis the ver. porilae
sends & strong branch to the liver, which drops into the fold betwaen the
lobtus candatus and the right malu lobe, and soon subdivides into branchs

° dirested to the two lobes juat mentioned. The arteris hepatica, a tranch of }
the arteris gastropancreatica splits into & nuzber of tranches in the liga~
meniua hepateduodenals.

The vaaa ocsna inferior in ths lower mediasl peotiona enters the lobus
candstus, rune through it deeply buried in the liver tissus, and after ite
exit runs along the taok eurface of the latter's msin lobe, &nd only attachod
to it Yy tissus in one part of the cirgumference.

o) Rati A large pert cf the right accessory lobe appeers under the right
ooetal arch in the opeéned ventrsl cavity, while the mein lobs can cnly be
soen in a limited area and is otheriwse completely covered by the accessory
lobes. The medial edge of the right lobus accessories runs along or slightly

" to the right of the madisuiine, 7The lergest scotion of the liver visible when
the ventrsl cevity is opsned is formed by the lsft main lobe; the latter‘s

o underside nearly completely covers the entire front surfase of tie sicwadh up

W
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to the pylorue. The underside reaches up to the right wamillery line, whers
it encounters the lower edge of the still visible right main lobe (Abl. 65).

By turning the ventraly disposed, wingsheped lobe to the left we uncover
the slezents of the ports hepatis: Duoctus cholsedochus, vena portae, arteria
hepatica and the hepatoduodensl ligament. They evidence the following
ocontrasting topograpty. Tue duotus choledoctus whioh ie formed by the come
bination of soveral hepuatic dusts corresponding to the various lobes, usually
is situated ventraly and un the cuter right hand side of the portal vein. It
is sometines 3 to 4 om long and cpens deep in the duodenum, after reaching
the duodenum and pessing through a section of the pancreas. It is easily
identified as & strongly thickened thread fiber, smooth silley shing struoture.
The hepaticus which opens into tha oholedochus, lying next to the ducdenum
is part of the lobus papilliforris. This brench oux orosses the arteria
haepatica and the vena portae ventraly. The artoris hepatica lies olosely in
front and slightly to the left of 1ae vena portas. 7The convex uper liver sur-
face, whioh tainly consists of the right lobus eccessorius, becomes evident if
one lifts the costal erch and pulls the liver down, %The ligamentum faloiforme
ie squoezed betwaen the right and left lobus accessorius. 4 ligarentiun carover-
dur dextrum 1s not evolved., 4 ligamentum coranarium sinistrum attaches a small
Flece of the lobus aocescrius und the left wmein lobe to the oranial edge of

the left side of the dlaphregm. Tue opening of the vena caeva inferior fron

 the liver ia located at the point wiiere the convexity of the right and left

lobus accessoricus meet and are organically attached. The save is located
in the dorsal sections of the lobus cancdatus and of the right main lobe and is

here completely oovered Ly liver tissue. & gallbladder is laocking.
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d) Mouse: As the mouse liver is mainly construoted like that of the !
rat, you may oconsider the desoription of the later. The mouse liver also oon-

siste mainly of two msin lobes, from which two accessory lobes ure sepsrated

by & deeply ocut fold, and by the lobus ca=datus and lobes papllliformis whiok

are built like the corresponding rat lotes. These too, the main portion of the
liver consists of the left main lobe and the nelghbortng lobea, llcwever the
following differences from the rat liver exist. The ligament which streches

from the under surfece of the lower main lobe to the ventrally lylng wing of |
: ‘the front surfave ¢f the amall stonach curvature is exceptionally thin and at
i apots nhova. dehlscancea. The liver is only attached to the lower eurface of
the diaphregm in the small erea next to the vena cava inferior by s ligamentum

fallcifoma, A ligasentum corocmarium ainistrum as well as a ligamentum coroparium

W n—— L

dextrun may be abssnt. The mcuse, in constrat with thc rat has an egg shaped
e gallbladder the siae of a ricegrain, lying between tue two liver lobes, and
wvhioh is attached to the incisura hepstis by the most outwardly sectiovns of
the ligamentum falciforze.
Toe structure of the liver opening are &s easy to reach in the mouso a8

! in the rat. Its topography is identicel im boih animals. The cutus oistlcus

! " opsns into the duotus erheledochus oa the liver side of the opaning of & dusius

‘ S bepatious leading to the right liver. The vena cavs inferior is attached to the
« "° baock surface of the liver and ix in general is never completely covered by

liver tissue as in habitual with the rat.

©
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h, Histology
1, Genaral Section

Certain basio comments congerning trs goussil Sliivingy BTe given Lere,
although we must assume that the genoeral histological astruoture of rodent livers,
The building-up into lobves, the dual blood supply etc, are well known factis.

The 1iver building-up into lobes does not mesn that the organ is composed
of a great nuwber of indeperdsat, sell contained units. The liver, fetaly a
large, ventroacinous gland, not segmented into lobes, is later cut into s.otions
by invard proliferation of the Glisson capule binding tissue, which, however,
in general does not cause the single parts to looss the relationship with one
another. %he small lobe therefore gproduces either an enatomical or a funotional
unity. Thells, Weber, Bsale and Krukenberg have shown in thorough workas, that
complete zeparation of the liver lobe is not only permicious in man but also
in rabbits, rats end mice. The interdependance of the separate lobes varies
in olarity with the different types of animals, the isolation of certain liver
seotions in & lobe is for example most extensive in the pig.

The lobe construction is usually quite easily reoognized emong the animals
under oconsideration, but a ssparation of the single lobes by strands for binding
tissues may not alucys be found, The lobes often overlap without limitation
and parrov, pnri:rortala gones are only to be found in the region of the large
gall duat, whioch are brought into evidence by binding tissue collaring. There-
fore when none of the speoies under atudy show structures of isolated lobes, s
oomparison of the rabbit, guines pig, rat and mouse livers will still show
certain differences with respect to the structure of periportal fields end the
ssperation of lobes from one enother.

Only very small perifortals vessel from larger call duato, may be found in

|
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°' the mouse and ret and very sparee arcas of binding tiesue, which appoar as szall,
Faranchymatous islets exist between several lobeo bordering ©1 one enother, f
No periportal binding tissue sections completsly enclosiny the lobe and no
indication of the latter may be seen botween the lobes; the lobes border on one
ancther with no definits delinlstica. 7The reccgnition of & centre) vein, Ximit
of the parenchyma sestion which is part of a lobe, presents great difficultiee

for the inexpsriencss, and even the sxperienced runs intw insurpessable obstaoles

e w w

during attenpts &t ¢ more definite delinlation. 7The cirsumstances are a little
different in the case of the rabbit and the gulnea pig, where a definite seg-

mentation of the liver paranchyma into lvubes im olearly visible with a magnify-

ing gless, 1nis is even more definite with the gulnea plg thay with the rabbit,

l - Bven vhen this ares is only limited by a definite bindin; tissue in Sertain

;’; seotions of the lobes and is profuse in others the relative quantdty of binding

° tissus in the animels wentioned still remains en idectifying mark as cowpared
to the rat and mouse, One must not take this to mean that the rabhit and guines
g lobes are seperated into isoclated parenchyms sections by periportal strands
of binding tissue; here too, s shown above, there sere pinercus linke among the
various lobes of the liver celliular t.ubeculux; it i» also impossible to speak
here of the units of parenchymal glands. Fwxgpmaicis However, binding tissue

o N.1.}
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strains in rebbits definitely show, that single binding tissus threads xxmx from
.one periportal field to the next, snd encircle the lobes; these binding tiosue

threads are often i iterrupted; the lobe deiimitation is tnerefors not oonplete.

The fiber often vanishes complotely at s certain distence from the periportal area,
vhile the binding tissue is only quite spparent at other places as slated above,
The .t.nndi enciroling the guinea pig lobes are more evideat. Howaver, the

" intertvining of the liver cellular trubiculum in neighboring lobes is also

° ovident. herz under strung magnification. The delimation is therefore not com=

a0
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Plete, despite the faot that very definite differenceo exist betwesn rat and
BOUBE.

The demarcation 1ins among lotes ae shown above, 1s not only orsated by
interposition of strends of oconmnective tissue but also by a nucber of other
¢ircumstances; this is more true in the case of the guinea pig end rebbit thea in
that of rat and mouse. As the vense centrales runs in different direoctions to
the area the liver ocspillaries draw it a gpasi perpendioulsr direction to the
corresponding liver lobe axis, the cellular trubecull of the liver and the cap-

illeries of the varicue lobes meaet at their bordera from different directions,

¢0 that the border area may be recognized despite overlaping of the liver cellu~
lar trubeoull. 4 fwiimx {urther clrcumstancs becozes apperent under wesk mag-
nificationt the liver cells &re often smaller near the edge of the lobes, the
graine are theref{ore thicksr, so that more intensive grain coloring seen under
weak magnification in vertain ureas of the field of vision indicetes lobe borders,

Mainly in the cess of ths guinea pig for example, theliver section immersed
in a heazalium-vosinpreparation does not ouly apjeer because of clearer etirands of
connective tissue, but also through this wore intensive blue stain corresponding

to the grain ocoloring of wertain sectiona severed into lobes. %he number of

soprer celie also agexs o have incresssd in this area., Hovever a complote séep-

aration of lobes is also impossidle in the guinea pig; this is espscially true in

the oase of lobes in which the centrsl vain runs more or less parallel to the

1ine of inoision.

In this respect there are no great differences between rat, mouse, guinea
pig and rabbit, A schematio vien of & liver cellular trubeculum skows in the
firet plece two rows of liver dells plsced side by side, which ia their center

snoirocle the gl oapillaries. Hovever, acoording to this vievw a liver cellular

-
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Trubsoulun may be produced by & chance Joining of single cells, which following

a giveu directdon of incisiocn are enclosed by capilleries on toth sides. Thess
liver cells are in oontaot with other liver celle in & direo*ipn perpendicular

to that of ipeision under production of gall capillaries. The so-called liver
oollular Irubeculi are ncut in themselves periplericaly rostricted to the peri-
portel area, but on the contrary efteu pass into liver cellular Irubecull of
other lcbes, & fact, which arises {rom the desorijption of the slightly evidenoced,
often nearly absent deusrkation bstween lobos, Such overlaping is 80 comrmon among
rat and mouse that a lobe dermarketion can ususlly not be given st all; smell zones
of nonregular cell arrangements, which continue the ccnnection with neighbu-irp
A'Irubvouli and clarify the lobe demarkation, are only caused, @s described abo-:.

when liver cellular Ilrubscull jull in different directions to cne another, But

a sharp demarkation oan not even be found in the rebbit and gainea pip, with the

exoeption of the definite reash of s large peripertal fidd, Overlaping liver

cellular trubecull may be seen as scon as the interlobuler oonnective tiasue
splits into threwds. There is no basic difforonce in the construotion of a liver
cellular Trubeculium in the gulnea pig, rabbit, rat and mouse. As iniioated sbove,

the width of the liver cellulsr Trubeculium is of'en composed of only one ¢ell and

. this appesrs to be the rule in tue horizontal section of the lobe ncar the ceniral

. wain, while the Trubeculum forks towards the perirhery, An inspection of & greater

number of jreparations might impress one with the fact that the monccellular liver

~ eslluler Trubeculium is rarely found in mouse rnd rat, s discovery which may only
. be oleared up by reascns of a wider mesh capillery net emong these enimals. We

. may conolude from ths preceding, that single sone Trubsoculi naver oross the enlire

lobe to the lobe periphery, since ths Truboculium is only s&n optical orose

e section in the alveolsr structure of the perenchyma.




Cdl

© e e T

o

2, Spraial Section

a) The Liver Capsule

The liver capsule of a nuunter of studled animels oonsists of a thin,
evenly wide layer of strands cf ocnneotive tlasue, in which the presonce of
elastic strands waa not noticed, The fact that the liver capsule or that
its caplllary endothellia encloses the apjarently blind ends of the liver
capilleries in the sre:. betwveen two liver cellular trubecull, ap;esrs of
interent, The liver ciroulatory systez. in certein arees, does not only
veach the 1iver cepsule with thess capilisries but larger veins, central or
interiobular vains are also to be found under 1-a ssnaulu (eepeolially in the

rabbit. ALl these oircuzsiances are wost evidert by wse of Mellory's mre~

peratlon,

b) Protoplasm of liver cslle

As the plasma structures, vhich we cbgerved in seationsl jueperciions,
are srtifacts produced with regularity, the untroated ceil atudy xa) Lwst be
compared to the actusl relationships about to follow, Cell eiruciurs by W
usual histclogical teohnijue = we ohcupe the hematoxylin-LEosine stain sftar
Formaline fixing = will be discussed below. Constant differences appear awcuog
the varicus tyrpes of gnlnsls, a faci wiich may be of importsnce to th
researcher under certain oircumstances.

Rabbit: The liver osll protcplaesm s in genoral strongly granul.ted.

howsver, finer protoplasma areess also ¢xlst next to the rough, an irregularly

shaped porous srea nay be seen between these. 4 lunpy oytoplasma also exists

_Vhere the latter recedes and where the protoplasm seems homogencus under weak

magnificatlon.

Culnsa pigi The cirvumstances are similar to these of the rebbit, with
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the difference that changes {n the plasza struotures betwsen lobe ceantor and
pariphery are not uncommon., 7he centrally located ¢ells have a rough plssaatio
web struoture, correspondingly rough protoplasma strata. Tho oells nearing the
periporial area ovidence & thick, rough or uniformly fine granuleted proto-
plasn. Hovever, there sre exceptions to this rule.

Ratt The protoplasm is almost unifornly finely granulated in single cells,
but the rough strata with webb structure predominates as vith the rabbit.

Mouse: The ciroutstances hers are so very differont from thoss in otuer
types of animals, tha* «ven an isolated cell may be recognized as a wouse liver
cell. The prowplnau is usualy strongly segmented, apparently rrecipitated
into variously intensively colored strata; these are goneraly connected by a

fine netvork, This nuocleus often appears to be fresly lying in an empty

o space., The guestion of the nature of the strata constituting the plasza will

not ba teken up here. In connestion with the protoplmsxz glykogene ocontents,
pleacy refer to the correspor ‘ug chapter. It should be stated ... «lbumin
granula have beer ovidenoid in the liver cell by methyl,yreen - Ryrsuine stain,

on which subject exists a voluminous literature (Berg, Paschleis).

Jhe liver Cel) lucleuss The nuociei are never marglnal. In the case of
goukle nuclei botn nuclei mye sligntiy below normel sive. The mosi sirikxiug

difference possibly counsistes in the faot that the mouce nuolei vary greatly
in gise vithin the same ares, and that nuclei may be found next to thse of
normal sise, whioh reach a size 3 times greater than the rest. The following
dats, cof importance in oconnection with th¢ number cof liver cell nuolel hes
been assenbled from literature. Bridgs found numerous cells with two nuclei-

our perscnal observati- .3 corraborate bhis findings. Bohz apnd Davidoff dis-

o covered & predominance of binuclear coells in the liver of certain rabbits.

Finaly Tubias Cohn discovered from two to four nuclei in liver cells imx3y
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B (:! 3 to 9 timos over norual takeu from rabhits fed on grass aud oats, le also

i otberved olear mitosis in these ocases, This disoovery sLpears ¢f imporitancs

since, as shown by Discrerro and Vessale, mitosoe are oxtrenely rare in tbe
liver celle cof grown, healthy animsls. Figures which oorrespond to a dirsot
division are found more generslly. lukjenow believad that be could prove a
dependence of the nucleus number on nourishmont, ess binuoloar cells in mice
increassi in pumbors under more intensive fat nouristment, We wvere able
to establish the occurrence of 3-nuclesr cells in a retbit once, and even though
not regulsrly, found binuoleur cells in other animsl tyrws. The ocourrence of
plural nuclsei during cell reproduction has been descrited by varicus authors.

From two to four nuclear bodies may be found amonp the animals under dis-
cussion, They are moat easily studied with use of Leidsnbain's s.ain, or by
appliostion of Kolxer's modification. They ars not necessarily always round,
zay also evideuce a single shaped ajjcarance and are of varying size. 1lhe
nucleus chroaative strusture geperally eppeers extremely porous end very finely
granulated, this is especially true in the case of heidenhain 3 atain, Ococaslion-
ally it may a«lso consist of rough threads. No differocces were found in the
chrouative structure of various sanimals. The ohromative is equally distiibuted
in the nuclsus and does noil appear to bte greatly sccumulated at the edgos.
Under normal conditions, we were unatle to establish &ny evidence of degeneru-
tion in the various anizales from the point of view of pyknoeis and ehexis.
Aocording to Schlater the nuoleus trestsd with sublinate or plkrinsublinate -
glaclal acetic aoid shows a mainly bomogeneocus, clveolar structure,

The Call Capillarinss The age old dispute on the existance of piakx gall
caplllariss may be considered finelly msitxlsa settled, in so far as such nets
<:, sre the rule arong rodents., It is impossible tc consider the pertinent liter-

sture in thuis work, but one is referred to Oppel's inal conmpilation on the
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subjeoct, wainly dwelliug on the disjuts tetwssn Ratalus on the o.» hand, and
Hering and V. Eberth on the other.

(Figure 66, Rabbit Cell Capillaries, Colgi metnod).

The soouracy of the visuqpint on the existence of gixk gell capilleries
in the anizels we studled is easily proven by meparation, subjected w the
Colgl method (see Figure 66). A great number of indeperdent nets may be found
in certain areas of both rat and mcuse se well ss iu the guilnea pig &nd rebdbit,
At times one oven gets the impression that there exists & suall nunber of

blind ond and side branches., This is psrticularly the case in thicker seotions

.which are mloroassopically etudied at an average section heipht, or 4in which

the gall capilleries are followed through the section. Even though Von

Mollendorff-Stohr, while descrlbing the human liver, feal suthorirzed W state,

thet the number of nets 1a ic no way &8 great as would Le assuusd during study

of certain fine eeotdons undsc weak magnificaticn - the authors in questicn

bese this on the feot thsti the nets are culy simulated, by the rig-zagging,

small oanala with slde btranches criss-crossing at verious levele -~ this vas

in nc wey true for the types of animaly we studied. The number of actual rnets

is certainly extremely high, Ve wouid slso like to remsri, that thick ssctions

give more asourate piotures than thin areis, 8ince the guantity of intact,

uncut nets may only be found in a relatively lowv rpumber in thin seotiona.
Howaver, tr.ere 18 no doubt taust blindending side branchea of the gall

cepillarics exist among all the animals under coneideretdon., The dlexster of

these slde branches is equel to that of the maln vessels, a fact whioch irdicates

that this is nct a questior of /niracelluler secrotion capilleries described

Ly variocus autlors, The £ide brenctas ars ol verying lecgt and at timsu

reach the sise of the liver cell croms ssction, Their exireaxsties may terunirate

in pmalil, tuttou-like breoedeninga- The 2ide brencher ¢f tue maln oapillaries

o
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running parallel to ooo suother ir the l;ver cellular lrubeculum intertwine

in that area. Aaide fron thiese wvident, blind ending caplllery sids btrancnes
which resch into the iiver oelle, smsll protrusions may be found “p tha Gelgi-
froparation, ofton apjesring &s dois elong the main snd siue oranches, and

only visible under strocg wsgnificetlon, which ocorrespond to the growthie des-
cribed ae jutracellular secretion carillaries. Ihe nature of these protru-
sions zay not be escertained with the Coigl prereration as cellular borders

can act Ls perceived, but the tect that these protrusions are thickly grouped
around the caplllaries allows cne to assuue wiih certsinty that thess protru-
sions eotually represent the so-called oellular structurec. 7Ths larie capillary
sice branches desoribed above at timis avidence & dichrotonussl forking, poeeidbly
resulting in a button-like swve.ling of both ende. It must fipally be eald that
both eide and mein gull capillary branches uay bte stretched out or ainucus.

The last -ase nmight be conditioned by artifacts which will be counsidsred at
later date.

Homogencus results were not obtainadble in specifio preparsiicna, by the
Golgi method and conclusive results on the existance of such an intracelluler
systeu of vessels could not be reached by the Otani method, of which we will
spwai Leliow,

In connedtion with the question of an iniepsndent gall capillary wall;
aud with direct referencs tc Oppel’s theory, we would like to state the fact,
that while using the usual resssrcn method we saw no mexbrana propria in any
of the aninals we studied. Wwe must therefore, most probably deny the existande
of the latter., When the liver, as 4B generally accepted, is reduced o &
tubuler structure in U . lest extrems, the gell capillaries uonstitute the
gland  a - lumie, the liver cells of their wslls, end the lypothesis of a mem—-

brane prepria seperating lumen end cell would be ilogiesl g rriorxd.

-
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No basio difference exists in the gall cejillary morphology of the
rabbit, guinea pig, rat and mouse for, as shown ebove, the system conelste
of oots ending in large and small blind sico brenchea, in ell auimals, never-
thelees a comparative study of the morphology results in certain differences,
which acoording to our tests, may bYe given as follcws: the main difference
betwsen the rebbits and other mnimals is the faot that the gall capillery nets
are oomparatively faw, a feot whioh i evident oven when considering & thicker
seotion of medium height (see above). The blind e.ding, large branches cross
beyond the nets in all cases., Alec interesting is the fact that the larger
gall duots are strongly intertwined in many srese of the preparatior ~ beocsuse
of vhich rabbit liver is easily identified in Colgi preparations - and that the
~ ssall, so-called intracsllular gall duct protrusions are much more numercus
then in other arimals. From a technical stend polut we should finelly point
to the faot that rabbit gell capillsries in ocontrek wiun those of the guinea
pig are difficult to identify whon subjested tc the Golgi method and that
only swall areag of the same wecticn gauerelly resct to stain. The stironger
intertwicing of the gall csplllaries may, a2 shown above, be oconsidered an
artifact} bowever the relatively conatant result only in tho cagse of the revbit
ir a way polnts againat this oplnicn, Diflereatieting morphclogicsl data may

R s e : . .
ity fur the guine= pig, rat and couse.
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ne rat

liver may possibly heve alightly roughsr nets and relstively less side trancbes,
Ap 3tated previously, one may alse bring gk gell carillerles intc

evidence by use of certain Hemstoxyline stalna. Even though the use of this

ocess helps oleavly understand the relation of the gall cezpillaries to the

liver oslls = & great advantage over the Colgl methold « wocording to cur

experiments it has tbe dissdventago, that it 18 oot unlfurm, and thﬂt 1% of ten




fails with cortaln typos of anlmuls. while ono usuully olta’na clear robbit
g6ll duct pictures by this methcd, gulnes pip, rat and mouse preparations mxm
csn't Lo used iu the siudy of tho sraller pull ducts; this 1g pertly locauco
Wie liver celiulur protcplaama, or Uic plestoscuc of the last numed cnicals
stala etrongly, keeping Uie gall duct strusturcs from epjecring. Rablit pre-
yerations, as stuted, produce clear jictures. The gull carpillsries run either
rogs vaye or in length botween the liver c¢olla. OCOne clesrly scea that
diochotordicaly scperated gall duct cepilaries oventually wlill tercdnate gp a
liver cell, iragos, which may boe caused Ly tle imjression of dichotormicaly
foriied, intracellulor capillarins. 4n exaot study of tie rrepurstions indi-
cates thet this 48 not tho case. This loads to the conviction, that these
imazes corrospond to zurface sections inocluding the topnost cellular surfaces,
that the vessels in question aro burled deep in tho liver cells and that they
represent intervellular gell copillaries. In the first place, tile is based
on theo fact that one cennot percelve any tlood ceplllaries cntering the Iiiver
oell at a sanmg level, and that the nuclel of tho corresponding cells are invari-
ably located bigher or lover, The intercullular siructures oritically discussed
above, can not even te found with certainty by tho llematoxyline methods.

lhe passsge of gall capilleries into gall ducts is clearly seen in Golgl
proparations (see igure 67)., The passage is generslly guite sudden. This
pessage is rarely seen with stainirg zothcds which bring out the liver cells,
e8 also stoted by Voo Mollendorff among other things. According to thias author
he oylindrical celle of the gall ducta, alterneated into & thin stratia of the

epitheliel cells unite directly onte the liver cellular trubiculil. E
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followed by layers of flat threads of musole in various direotions, and finally

of the longitudinal fold. The surface eprithelium is oylindricsl with a

.otripod artioular border. MNumercus mucous glends are located at the level cof

The situation in the rabbit is the following: es described in the
chapter on gall dust cajdillaries, s numsber of ocapillaries jcin to form small
gall ducte. The area of junotion is either in the periphersl seciions of the
lores or more cften in the peripcrtal field., The small gall ducts are coated

in a flat, endothelial, one rov epitheliun, which soon changee intc a cubie,

- and with the gall duot growth in size, into a uniform, which; one rov cylip-

drical epithelium., Deside the normsl epithelial cells in the ductus hepatious of
the rabbit, Tobioas Kohn distinguishes large, swollen, light cells, which are
nct to be found in intraportal seotiocns, end finally Transition forus botween
these light and the dark cella. The total lack of fat in the epithelium of
ths rabbits' extraportal gall duct seotion ia striking in comparison to the
sbundance of fat in cernivorous animals.

Aosording to Renaut, a oross section of a rabbite' duotus choledochus

(near the opening) evidences acinous glands in the mucosa under the epithelium,

ocnneotive tissue., The glands are serous. Mucous glands mouth at the bame

Yater's anpullee, they are differentisted from the Brunner glands by ths fact
that the latter's giundular besis 18 coated with granular cells.

The gall bladder muccus cover evidences & clear matted atructure, with a
limi ted number of serous glands in the submucosa,

The topographicel structure of the guinea pigs' small ;all ducts is
similar to tbhat of the rat (see beluw); here too, amall duots may be found
in the periportal sections of the lobes, most of the remaining gall ducts are

seen in the periportal chambers. Similar oircumstances exist in oonnection

K s
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with the gell duct epitiielium; the larger the gall duct, the higher will be
the epithelium, However, since the erithelium of the semall gall ductis is
oubic and changes into a high, vory uniformly conswucted oylindrical epithelius
in the larger ones, a margined difference exist from the rat, The nuclei lie
at the base of these coells, the freotion set in a lumen direction is filied
vith a homogenous protojlasma. The cytoplssz appears to Lave swelled in s
cellular cup manner in single cells of the large gall ductis; the protoplasm
18 roughly vecuslated, unregulsrly grenuleted secretions (muoous?) may be
seon in single Vacuoles stained with hematoxyline. The last celils described
are rare. The coating of the large gall ducts may be cut up. Acoording to
all appearances, the saall interacinous gall ducts ia the rat result from the
union of gall capillaries and also from very scall, eplthelium covered gall
ducts originsting in the lobe, The epithelium of the smaller interlobular
gall ducts is not oconstructed from cutic epithelia as in the ratbit, but mostly
from stretohed out, endothelial cells. Even the latter's nuclel are drawn
out and reauind one up to & point, of the Xupffer starcells, This epitheluim
only changee to a cubic form, after the union of a lerge number of such :ota
Znto larger ones. The nuclei round off, the cells becoms higher. 1lhe
epithelium of the finael gall duct, according to Ranvier, evidencee cylindrical
cells and between these cells broadened near tha base with intermediate forms
between the two. The membrans propria of the small gall ductis is constructed
from a layer of oonnective tissue, vith nuolel lylng perallel to the flat,
endothelial-type gall duct epithelial~oeil nuclel and only differ from the
llatte: because of their more compact astruoture,

The hepaticl are rsthar large, canalas, covered by a single leyer cylindri-

cal epithelium, lcoated withiu the liver capsule in the liver paranchywa. The
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6 periportal os’nnective tissue ia exceptionally rich in the immediate vicinity
of the ocansl, the nuclei are exceptionally compaot within the comnective tissus
and, in their morphology, are hardly different from the nuclel of sxallsr gall
duot epithelia. Inoisions of the ductus okoledochus immediately after its wximk

exit from the liver and at a distance from the liver cpening, in the area nesr

thoe main gall duct, show a grsat numbsr of, perpendicularly cut, smaller ducts

the foruation of which can not be explaiced without {irther research. The per=-
pendicularly cut smaller duots first appear as proirusions from the choledoohus,
which may oorrespond to the Luschka ducts in other animals' a1l bladder well,
Thess ocross sections may however, contairc emall gall ducts which run into the
choledochus. In this respec¢t cne may put forth the fact that a grest number of
small gall ducts exist in the seoction of the ligamentum hepatoduodenale nearest
' the liver, vhich are obviocusly connested to the main duot. More precise study
of this Qquestion appears necessary.
Tho mouse gall duats are soc very different as far as the epiihelium, from
the ones of the other animals studied, that tte mouse livermay he identified
| by this charmoteristic only. The epithelium not canly of the smallest but even
of the largest gall ducts in the poriportel ares is low, endothelar, in the
J larger gall ducts it reminds one of the endotielial coating of the splesn sinus
and only changes into a cuble epithelium in the large intraheptel gall ductas,

and only assume a oylindrical character in the extrahepatal gell ducts and

v

in the gall bladder. The nuolel reusin quite large in relation o the proto-
l _ plase, the wide protoplasx band, which may be found in a lumen direction in the

) oth<r animals, doee not exist, Serous and mucous appendioular glands are not

to bs found intrahepaticelly in the mouss. Thorowh resesrch 1s ac.essary in

oconnection vith the appendioular glands of the extrahspatic duot,
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We may make the following re-arks in ocomnsction with gall duct musole
slructure. We were sble to deter=ine, with certainty, flat muscle structure
in the mouse choledochus and in the smaller gall ducts, The ret «--etory
gall duct, sccording to Ranver, hos no flat muscle threads, w.o w:1! is built
of lopgituuinal bundles of connective tissue, mixod with elasiic threads, whioh
are arranged along the duot axis in longitudinal net-like meshes. The guinea
plg ductus choledoohua and cysticus have & considerable layer of tuscle (Variot),
more thorough ressarch 1s gtill necessary vith respect to the muscle stiructure
of smaller ducts. Hendriockson did thorough resenrch irn the various muscle
layers of fcbbit oxoretory duats ae compared with tnose of dog and man, and
arrived at the Zollowing conolusion with respest to the retbit (quoted according
to Oppel):

"The ductus cysileus end hepaticus have a cross- a length- and a
diasgonsl-muscle layer; The duoctus oholedoous only & cross- and a length-uuscle
laysr. tach ductus preserves its typical structure at the joining point of the
ductus cysticus heraticus ani oholedochus; the wallsx of each pass into that
of the next, We were sble to establish the existance of flat muscular threads
io the interheretic gall duots of the rabtit both in Gieson- and in Mallory-
prejparations,”

Extensive reseercn by Doyon exiets in conneotion with the musole structure
of the gall bladder wall, It is a question of oral and elliptical meshes,
unlixe thoee of othier animels, for ex. dog, cat, pigeor whish a&re musole bundels.
groured togeihsr {rom a limited nunter of ma!n direstions, whioh strongly cut
ipto one another. Acoording to Hendrickson the rabbit gall bladder hss 3 layers

¢f mugculer bundels: a oross-, a lengihb, and a disgonel layer. & musouler

.




sphinoter ip the ducdensal section of the ductus choladochua of the sama
anizal type has been desoribed by the saxu author, it corret onds to Oddi's
sphinoter in other animal tyres; as fer as we know, thers 1s no previous

literary evidence on the lattisr's existeunce ip the guines pig, rat and mouse.
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F. Adronals
by Karl Lowenthal, Berlin

vith 2 {llustrations

1, Normal Anstomy

. Morphology

With the adrenala of the laboratory animsls, experimentzl research has
boen enpluyed and consejuently thero exist a considecrable nuxbsr of observa-
tions on the nature of the heslthy organ. liowever, they are not asseabled
in s patisfeotory smount and were not perforzed eystematically enough so thet
nany contradictions still exist. Only in the lust year has one undertsiken
larger series of studiea on the normal anatomy of the sdreaals. I will tous
reviev slightly the oader literaturo and for the following deacription use for
the most part, only those works of value for our jpuryose. Since under certaln
oconditions, vhich fall in the field ¢f non-abnormsl {variation), the orgsoe
pess through visibls vsriations, mention shculd be mude also of them, The
pathologloal anatony of the adrenals is chiefly not worked out. That is
sotunlly remarkable since thess orgens regularly show clsar end definite coo-
ditions in many injuries o the entire orgunism just as they do in man. As
yot little information exiota dospite of this.

The position of the edrensls correspcads in general to that in moet ani-
nals. According to Scbauder, in ratbite the right adrenal emptles into the
space btotween the cranial part of the kidney snd the posterlor vena cava; the
left ono alac lays next to the postorior vens cave in the cavity of the cranial
pole of the left kidney but a fingers width removed from it. In the mouse the
organs lay mediocranial from ithe upper roles of the kidneys; the left with
the abundent suboutanecus fatty tissue is ebout 13 wa, the right is 3/4 ma

dietant from it, With rszoval of the fat tissue, they are in contrast ©nly

A




about 3/4 wnd 1/2 ma.

The sise of the adrenals sfter disterntion ead the welght and the quanti-
tative relations of the individual cozponents of the organ will best he under-
taken scuording to the species of animal, lebbits: OGohaudery 7 x 4 x 3 maj
R. Kreuse: length 8-12, width 3-4 mmj; Erauer: welght asta only after fixation

ond indeed with different fiaing medis for both sides, therefcre nol useabls

" 4n practice; begeri sise determinations on 171 rabbits from O-iL2 months ic ege.
Oving to the caro with which these inves\lyations were conducted I present the
resul*s in the following tatle which to Ls sure has been much simplified bty wme,
I intentionally emphasize that here only the mean values of each individusl age

group ere given wherees the amount of variation in as grestly correlated W

_ squal eged aa to oquel welght enlmals.
% o See Table
I rust later returu to the table soveral tamos, thus in the case of the
disoussion of the quantitative relations of the iniividual organ parts, In
i any case it follovws fron the finguree of Hager including those nut given here
> * © that first of all the waight of the edrensle is not direatly proportioned either
: te ths body welght or o the ags of life, sedcondly iU follows thati the leflt
adrenal is almost slways larger then the right &3 is &lsc the csse in msn and
! a 1s easily explained from the sputial relaticns in the upper part of the abdomen,
; Thirdly it follows that the sdrenals from pilerty on are significantly larger
o in ferales then in males. Thess facts find their enalogous in the other species
o of animals (Castaldi, Deanssly, Donaldson, Gweysss, Hatai, Hett, Kojima, Musue
and othera) and thus indicate thati study and control anizmals should cover both

sexes uniformly and thst we must be awere of the establishment of a coapensatory

boos

i i O hyperirophy folloving the removal of cne asdrenal, Guines pigst Cuwyeses
|

|
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iength 8-10¢ ma in males, 10»~l4 rm in feszales, in which cocneotion gravid
anizals (see later) wers aloo measured. Vordozzi: using fezales of 4L00~600
§T they were about 111000 « 112350 of body weight, bessesen and Carlsons

72 animals. Formula for caloulating the ex;ected welght ¥ the asdronals of
from the body weight X is namelyi y m ax = b - cxz, 17, AL 400 g and

Y - ox¢ = b - ax 1l x 40C g€+ 1be conotsnts are in tho first case (values

for second in parentluisses) a » 0,00083 (C.0U009) b w 0,035 (C.214) o =
0,00000u84 (0,0000CL4,. Also hereo oue finds a very large scattering cf ine
dividusl velues, &nd mean veight of both adrensls toyether azcunt 40 mg vith a
body weight of 100 g, $0 mg with 230 g, 14C mg with 330 g, 165 mg witn 4OC g,
220 mg with 500 g, 305 mg with 600 g, 415 mg with 700 g, 555 mg wilh 8OC g.
Faterns and Jepuschke: 13 anizals, welght 380-800 g, wmoan 568 g, both adrenals
126 - 632 mg, mean 527 mg, mredomicantly males., Left adrensl 60=130, right
50=170, moan 107 end 89 mg respectivuly. left distended 10.0 x 4.6 x 3.6 and
right 9,6 x 5.6 x 2.7 ma with still greaiar renge of vorfation, Castaldis I
cite the numbers for both sexea jointly: ege 1 month- 40 to 8C 6o in velums
aad 120 - 170 mg weight for bLoith udreanls; Age 2 aonthe =~ XC0 - ZC ce and 230«
350 mgy eage 4~ montas 160 - 30C ec and 3Cv -« €70 mg. Tat: Hatei: Body

Lght 5 &, woixni of botngirenals in meles (fexsiss) 1.6 (1.6) =g 10 g and

44 (404) mgy 15 g snd 6.4 (6.4) mg; 2C g and 8,1 (8.1) £g; 30 g aund 0.7
(10.7) mgy 40 g and 12,9 (13.4) =g; 50 g and 14.7 (16.1) ©g; 70 g and 18.0
(21.3) mg; 100 g end 22.2 (28.8) ng} 20C g and 34.2 (52.9) mg; 30C g end 44.6
(76.6) mg. Cazcrcn and Carzichsels 4 yowny animalst welght 67 — 160 g. toth
sdrensls 14~26 op. Cazeron and Sedzrenh: 4 older rales - weiznt 55 - 289 ¢,
<} = 28 mgy 1 older female, <44 g &nd 53 mg. Donsldson in his greel ncnogreph
oo Lio ral wiillzes the figures from Hatel; he exjhasizes that the sexnunl

differernces in adrensl weight first sj;eurs at the age of 50 Cays. he alac
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@ mantiocs important raclal differences; Lio sdrenals of pus porvigicus are
about 2# timas as large es those of Muu moryssizus allinua. Mouser weight
determinaticns of the eutire organ ere not listed anywhere anld this is under-
stasdable due tc the mi‘nutenonb of the adrenaln, Only lef{fkowitz and hosenberg
glve the size as 14 x 11 x 1 ma,

In an organ which is made up of two so bestoally different tissuos, the
misodorasl dortex and the ectoderzal medulla end the forzer made up of veyy
urequal seotiona, many researshes have directed thelr aix to the relation of
sach individual psrt to each other. Nsturally the {indings of the various
dinvestigations are very difficdlt to coxjare wiih each other, aince the methods
are c{ten inconplete and differ grently from esch other, We must again trest

each species aeparately.

Rabuits: Only Bager presents preocise figuree (see table on p. 364). It

ﬁ shove that the ccrtex precsnminstes; whereas thie melulla in the new born rabbit

rakes up about 1/5 of the weight of tle orgen, it drops until the time of
puberty to about 1/30 of the organ weight. Gulnsa jigat Castsldl; the ocortex
pradominates; it deoresses in a relation soxpuruble to that shown by Bager

for rabbits. I give therefore canly the mean vslues for both sexes &nd all sge
stages jointly and elso simplify these somewbat. Bcth mdrenals 129.8 £ 8.R3 cay

Cortex by itself 117.1 £ 7.09 ¢~, mzdulls by itself 13.1 £ i.08 cn,

SO 24, = 8.9. Fst: Conaldson) up to 100 g body weight. the ortion of medulle

to the orgen mass, remains ip a generslly constant relstion. Corresponding to
his standard figurss put down in the monograph the szount of xedulls averagesa
6.2% in males of Mua norveciscua end 8.3% 4n fexmals; in Mus porvecieus albuaus
4. Th in malee and 5,9% of the totel adrenal mass. Mouse: Niller; mean values
~Lung

0 are obtained only a few animals and with only slight ege differences, Yiung

fenale adrenals 1.8 o¢, cortex 1.76 co, 1.62 co wnd 0,22 ¢o respectively.
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Tazuras 10 norzal fezsles edrensls 1,42, cortex 1.20 , modulls 0.22 co, Hetts
Cortox in males 75-85, meun 82 4in females 78-92, mewn 8.74 of the tutal organ.
Further deta are found on the relstions of the cortex seotione t¢ eacch other in

the works of a nuzber of authors; of these we will only mention here the fol-

lowingt Dater, Jajims, Kolmer, Tszura, end others.
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0 C. Tre Periportal Infiltratss

In the liver eud in the proximity of the periportal sres of sll research
animals wve siudied, were found grest conglomerations of cellis which at tinee

oorresponded to lymph cells, and at times to large mononuclesr elevents, know=-

~ ledge of which would be of cre«t value to experimental pathologists. Until an

. extensive study of this question bas besn completed, we can hardly state with

oertainty for every ocase, whether the cell center may be expected ss & norumal
ocoourrende. ‘lhue in the case of tho rabtit, for example, the queation as to
uhothor;vho irfiltrate does not reflect a Fericholsngitis desoribsd under
Coooldionis (ses the lstter) uust rezain ojen. We belicve however, that we
masy descridbe the iollowing discoveries as normal occurrences.

Ceil centers are found 4in relatively great or small quantities in the ret
1iver, which under weak magnifizaticn give ihe impression of belrng cong. ousra-
tioza of ciroular cells, The greatest quantitf of these cells ere situated in

the proximity of tie large periportal sreés or in that erea which corresponds

~ to the border of two overlaping liver lobes. These cellulsr groupings appear

tc be arranged mainly in & rerivascular ranncs. In caszas of acarce gioups

which lscx &n {ndividusl vessel 1i¢ seems to be & question of cellular groups

. met on a aiagonal. .hese stiruccures resexbling lyxph-fcliiclcs, very grately

in sise and extent; they may be nonexialent. These structures were deacribed

by Puachkil,'hnndu eto, and variously desorited. These celluisr buiddups, if

' objectively conesidersd may be described as follows: 4t is mainly a gquestion of

relatively plasma poor cells, with large, dars colored nuclei, The rnuclel sre
usually poligonous, and ofien longisn end swolien, szaller atruclures may be

detecied in the yrotopiesm when subjected to & Mamatoxylin - Losin preparstion,

Occaenionally oells may be found in the peripheral aress of tne group which

have cosinopnil nuclei (or rather pseudosesinophile leukocytes in the cabbit)
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S V——

s




Q

or vulch are Wngranulatea and have one nuclous of the leukocyls type. JSingle
eisments with elongated nucled, wihich sccording to all evidence are conuected
with the structure sujpjorting the celluiar complex and which Lave & lighter
end ocre fincly granulated chrenatin structurs mav he sean raar these cells.
Colls of the nnutropiiile typs which jelyworphous nucle may be found in certain
groups, and ospecially in thelr centere,

\ Anglogous, vory ezail grou;s way even be seen Quite soperately in the area
of the lobe, near the vens centraiis. 7The conditlon of cellular groups, as
Just describod amy e considured g ususl occurrence in the guines pig. 7The
infiltratos &re ususlly located in the poriporisl aroa, rore rarely in very
sxall diletions within the lote. The group are either arranged arround a gall

duct or slong en ipterlclar vain or arround teth. It appesrs of interest that

the groujys oorrespond to ¢ircunscerited structures and do not envelope long stretohes

of gell ducts and vessels, as indicated by viens along studios interlobular veirs,
vhich at lesst under weak magnification, clcsrly indicates tho ares of the coll~
ular groups im que.tions, lowever uie may notice, under stronger magnification,
that the cellular groups 1p not sharply liaited tut that on the contrary the
darge interlobwlar veins have & very frequent adventitia, so that oze even haos
the impression that foreign ele=zente, nct part of the sdventitia are insertaed

is ¢ellulur avurndance of ithe tissue surrounding the veins
and of actugl vein walls appears to be the rrimary reeeon for the relatively
ovident appearance of the interlobular sreas in the giuines pig (sse abovs),

With resject to the constitution of the cell groups, uany varying circunstances
oxist within the secxe liver., Usually, as wit:: tke rot, it {s a qugation of rela=-
tively large cells with large, uuregulariy shaped, but united mucieus. In other

cases, single o numerous or even exclusive cells are to be found with puffed,

or split or eveu karyoheotio nuclei, so that as 1o give the impression of an
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adute infeatiovus lesukosyte infiltration. Finaslly, single or more numerous
oells vith eosinophile nucled, may be fouad mainly in the puriplery of the
groups. Abnormally large celle with basic yprotoplascza ero rore; they may slaso
indicate mytosis. The abc;vo desoribed groups with strongly split, karichectio
nuclei are very frequent when thay are not located in the periportal fleld,
but in the center of the lobe,

Simtler in{iltrate groups are also found f. wie mouse. Thore ocourrance
is hovever not as ¢2amwon. Many livers are found with no trace of cell infil- '
trates in the periportsl orea. The infiltrate arrariment is perivascuisr here
too. However, theoy are aleso to be found in the reighborhood of the liver
parenchyma. The fagt that tho riz of the infiltrates is usually not clearly
defined am swiking. As for es thelr oconatitution, they are at timos composed
of larger cells with bubble like nuclei, or sill of tightly equeered emsll
eieatits,

Infiltrutes of the type desoribed are rarely found in rabbis livers devised
of coooidii. Epateipn desoritees a small periadrentitial group irn the liver of

porval animals, which is partly coaposed of round cells end partly ou% of "in-

. terfileiler histioocytes".

Naw—24 ‘
Sapdts cur dssl

guinus o.g, r&l &NG DOUSO, ON6 wluiud iiade - vautdon that with respect tc the

liver, animal conducts, feeding eta, may bes of influence on its structure,

thet the definite pethological character of one smsll yroup can nsver be deter-

mined with certainty, and thet therefore, findin, s, as that of Epstein for

instance, culy permit one to drav a conolusion withiu the frame of certain experi-

sents wien a correspondingly large nucber of unepoiled normal animsls have been
simultaneously siudied fcr ocuntrol purposes.
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H, Kupffer colls
- The hupffer cells produce the liver cajillary endothelium. whelher or

not thies sinple layer of endothelium rests oo a hose membrans ie still » die-
puted quostion. It &s cortuin that such ¢ mozbrune can not be locatsd Ly the
yresent histological mothods. 7The cell protoplasm can not Le seen in the cellu-
lar surface, the study of Kupffeor colls {n norzal animals, therolsre rests
pearly entirsly on celluler nuolei., The cells mny bo considerasbly swollen under
pathological conditions, usually citojlusma, swelling caused bty phagocytoses,
The nuolel of the Kujpffor celle in normal animals are generally easily disting-
ulsled from the liver cell nuclel even unaer wosk enlargment; they ere prizmarily
szsller, have a thioker ohromuiic structura, therefore are morae iuicusively
¢ollored with nunleus steins and firelly, ususlly bave & d.ilfirert cypeciy

<:> They are usually rod susjyed. Tie rod axis usuuily iivs sivuy «@ llvel uupii-

lary axie, or perpendicular to tho central vein. Nuclel c¢ut in lengths or accross

are found depending ou the line of cuts, Lven though no great differences exist

between the Kupffer cells of rabbit, gulnes pigs, ret, and mouse tha following

enall differences must be recorded, The greatest difference among the mentioned

animsls is the relatlvely high . .ber of Kupffer cells in the guinea pig, a faot

sulch sllowe the recognitiion of & proparation as guinea plg section. A previous

ertiole, hes puinted out that the Kupffer star celle in the guinee pig ure
thicker in tae poripBery of the liver lobos wheroby a less difficult divislon
Oof tne liiver loi.es 1s maae possivle in that area, while the absence of the
periportal cconnootiva timsue would pot permit such a separation. The guines

plg Kuplfor cells possibly seem more obvious, becsuee ixwx iheir cellular
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struoture is extremely ihick. It should ka possibly also be stated that one

reaches the conolusion, after study of a large number of preparations, that the

rabbit Kupffer cell nuclei are less ellongeted-oval than those of the other

aninals. I¢ should finally be stated that no type of phagocytdaie wvas sgeen in

the normal animal Kupffer cells. We never noticed erythrophagooytosis. See the

- respective seotions in connection with Fatt, Glykogen and iron content of the

Kupffer cells, or of their nuolei.

I. The liver and Gall bladder nerves.

Both the symatiocus = and the Vagus strands reach from the sympathetic nerve

_ into the ofgan, causing a change in the Ganglion coeliacum. Before we investi-

gate this further, ws must enphasize, that the pictures discovered only produce

ohanoe ngrumcntu, the same holde true for the spleen. Unfortunately the

parenchymatous organs are the ones vhich for the most don't nllov a certain

vien into their nervous structure by a histological method. This is also indi=-

cated by a mass of histologico~technical data, none of which has been proven
fully reliabdle,

We were able to establish nerve bundies in the periportal fields of the

animals discucsed, Ly use ol the meth>d of Agduhr an2 DaCestro. Thcse nerve

bundles divide and build finer nets (Retzius, Kolliker). Stohr was able to es-

"tablish such a nerve net in tho rabbit by use of the Golgi method. According

to Stohr ganglion cells are rarely found in the periportal oohneot;ve tissue

(Schmincke).

Groupings of multi-, bisar unipolar ganglion cells mAy be found in the

: galldbladder wall. The ganglions are connected to one another by threads among

vhich neurites and deudrites csn not be difrerentiated. A thick mesh of im-
regnable threads results. " The gall bladder norves follow tho vonnola and then,

having reached the ndventitia. provides the vnrioua seotions of the bladder
wvall (Stohr).



