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ORGANS OF ClitCULAlOIO

by Karl Loventhal, Berlin
with 6 illutration c..

1. Normal Anatomy

a. Morphology

The anatoiq of the organs of ciroulation, whioh are bore desoribed

for laboratory 1simalo, show no essential differences between those of man

and those of domestic &mals. The heart is somewhat more medially placed

than in man in agi eemient with the more narrowly ah-*ed thorax. The organ. .

concerned are the same as in man. ln guinea p£ie the pericardium has -

grom together with the stern in a rarrow surface, the same as in rabbits,

rate and micae (Scbauder). The anterior wall is probably, at least in the

Orat and mouse, somewhat more arched than in man and the left ventricle

foxms a proportionately larger part of the latter.

For punoturing the heart, which is of praotioal importance in guinea

pigs (complement production) it is, ,icoording to n experience, most suit-

able to pierce from above, medially and backward into the intercostal

space lft of t.U6 middle of to, sternum. Othervise one will use the i
periperal venons system to take bloodj in rabbits the veins of the auricle

or for lar-ger quantities the external Jugular vein 6ihioh is considerably

wider than the internal jugular, in the mouse one must be content with

cutting the tail and abstracting the blood from the oandal veins. Yor

injections one most often uses the aurioular veins in rabbita, and in the

rat and mouse the cauda] veins, which one dilates by rubbing with iylol

(danger of necrosis!) or, if more frequent injections are necessary, by

? dipping the tail in wam (not hot) water. &speia topogrixiao data are

not necessary for this purpose.
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According to Sohauder tha also of .ae h eart Let rabbi ts - -3.5 am

long and air.umferenoe at the base of the heart is 7-8 cm; guinea pigs -

2 end 51-6 rate - 1.2 and 2.5-31 mouve - O.a and 2 am. According to R.

Krause the length is 3.5-4 and the bass dilator 2.5 a in rabbits. The

weight is given by Sohauder as 0.2-0.4 per cent of the body weight for

the rabbit. xi'oien and Periaot report a heart weight of 9-10 gm in ani-

male of about 3500 gm body weight 8-0.5 gm for 3000 gu and 7-7.5 gm for

2500 gl Schaidtmann considers hearts of 13.8 gm with 3000 ga body weight

as hypertrophied. Aooordnag to Bol, soen and Carlson in guinea pigs which

did not vary greatly from a body weight of about 100 gm, a oorreaponding

heart weight averaged 390 mg, those of 200 g corresponded to 450 mg, 300 g

to 910 mg, 400 to 1170 mg, 500 to 1420 mg, 600 g to 1670 mg, 700 to 1930

mg, 800 g to 2140 mg. The heart veight of the rat is given by Cameron and

Carmichael and Cameron and Sedtiah as 350-640 i in come young animals of

67-160 g body weight or 0.40-0.52 per cent body weight, and as 820-940 mg

(0.32-0.37 per cent body weight) in some older individuals with a body

weight of 224-289 g. Very detailed figures on the heart size in white rats

(Mu norvigiauA alblnus) are found in Hatal and Donaldson. The weights

__ ftmi lohM!,l areW oc.U" fo. n - -nn -,-n Dn weight

is 50 g or i aabout 1 months of age 0.28 g with 100 g, or at 2-1/3 months

0.45 g with 200 g or at 5 months almost 0.8 g with 250 g or about 1 g at

more than 7 months of age. The data are based, nas far as I could see,

an determinations on 36 animals; I have very roughly reduced the data here

and the range of variation is not considered.

The topogrephical relationshp of the vascular system requires, as was

"ids no especial review. Perhaps te pareenco or &. tranrvicom* jugular

veins direotly oranoid of the upper border of the sternum and between the

two external jurzlars is of ospeolal significance for the experiment.
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.TRLCahA, BR ONCI1AE, LUNGS AND PLELT4

by A. Lauohe, Bon
with 19 illustrations

I. Normal Anatomy

The most frequent error& which are found in the literature direotly

conoern the interpretation of the oonditioas of tho lung@ in small labora-

tory animals a/ter experimental trials, They requiLre an espociall do-

tailed treatment of the normal rtruoture of the rodent lung and a thorougu

diboussion of those kind of conditions whioh are indeed easily ween to be

pathologioal, but %hich in the case of extraordinarily large reaction

capecity of the lung tissue, chiefly in guinea pigs, are so abundantly

found that they actually belong to the normal picture.

a. Windpipe (Trachea)

The windpipe of rabbits runs in the anterior mediastinum as a relatively

thin-walled tube which is clearly flattened dorsovetrally. It consiste

of @bout 50 almost closed, cartilaginous bedies which are most ossified

ventrally and measures (depAnding on esie and age of the animal) about 70 -

in length and 5-7 m in diameter. The traohea of the guinea pig (about

30 m long and 2-3 mm in diameter) has relatively thicker wale ffnd it .ery

horseshoe shaped in cross section (laterally somewhat comiressed). Also

its cartilaginous ring allows only a vory slight portion of the dorsal wall

to be free so that with the contraction of the musoulature they can even

over>),. In the rat and mouse the windpipe. are relatively thicker walled

than that of the rabbit, the latter after all is more nearly equal to that

of the guinea pig, probably conforming to the attachment of the musculature.

We see as the outstanding difference between the trachea of the old wor.1

* rodents (rabbits, rat and mouse), on the one hand and that of the no- -. rld

*m
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gua pigs on the other hand that in Vie former group U th &ooth us ula-

* ture of the arwtilag-free dorsal side attaches outside (dorsal) the ends

of the cartilaginous stay while In the guinea pigs it is inserted inside

(ventral) ihe lumen. (see Figure 17).

The ale ioauoe of these dilfferences In insertion of tracheal musou-

lature is unknown. Otherwise w flun both forma in the animal series. For

exiample the external origin is found in the preodplous au-uals (in all),

the internal origin is found for example in pigs and in man. Here it chiefly

interests us that in what appears to be olosely related animals such a

guinea pigs and rabbit* and rate and mice respectively, there are consider-

able ditfferenoes in the gross anatow. We shall see later that these differ-

enoes are not the only ones but that the old wrld rodents differ in still

other small conditions as for example in the -iwucture of the lung arteries

and in the quantity and partition, and also i" the ability to react, of the

lymphatic tissue. These facts are not only oi theoretioal interest but are

also of practical importance since they require that great caution be used

in the transfer of the experimental results, which were obtained in one

animal to another, which appears to be closely related. uiainea pigs end

rabbit@ react differently to manj stimulA, a fact, which oan :- be suffi-

oiently emj:iassed (see also page 39).

In the histological picture we also find some differences in the

structure of the trachea in the animals under oonsideration. Those from

the old world show a stronger tendency for calcifiaotion of the cartilaginous

ring hile in the case of the full grown rabbit& a calcium ground substance

is almost always found in the ventral side, seldom true ossifioation (Figure

17, Xa). Also in adult rats and micae one frequently finds deposits of

' I I.u~w w~rnw si
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calcium, while I have seta almost no calclum deposits in the tracheal

oarti'se in guinea piga. All four rodent species baye in common the

slight development of the tracheal mucous glands which are found singly,

only on the ventrQl side between the cartilaginous rings. The traoheal

epithelium is a several layered, cilia'ed epithelium which contains goblet
4,

cells in the rablit au guinea pigj/the rat it is two layered and

eiliated, in the mouse it is mostly simple and only, at places, tvo-layered.

b. Bronohiae

The division of the windpipe into the bronohlae in all 4 kinds of

animals occurs in the same way into a shorter more borisonal running right

principle bronchus and an principle left brn chus hioh runto steeply down-

ward. Lhe right one give off riflht away a prominen t branoh to the right

superior lobe which also is noted as the eparterial bronchus since it (as

in humans) runs on the upper side of the artpulmonalis, while on the left

side, the first bronchus enters the lung underneath the artery. In the

larger bronchiae the ciliated eptthelim, (see Figures 18, 21 and 22), first

of all still of several layers, permeated ty some goblet (mucous) cells is

in well marked longitudi'al folds (if the bronohase are not extended by

filling with a fixing fluid). With incretsing divisica of the bronchia

thu epithelium becomes thWnner, firat a single layer of high cylindrioal

cells, then, under decroase of goblet cells it becomes cuboidal end finalll

unciliated. In the large bronhiae are found in the rabbit, more abundant

mucous glands thsa in the trachea. They decreas. rapidly in eise and num-

her and are no lonjer to be found in the trachee. In the guinea r'g, mucous

glands are also found only sparingly in the larger bronchia and are entirely

absent in the ma.loe The same condition is true of the rat and mouse.

*6
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While in rabbits and guiioa pigs tho larger bronohee have oartileguous

plate@ deposited in its wall, ouch jAinoturee are aboent in the rat and

moune fron the pont of entrance of the bronohlat into the lujig. he

smooth musoulature which Is found In the bronchial wall of all four rodents,

show in guinea pigs -u especially strong decline in the concontration

af the ring-shaped bundles, between which the muscle fibers only GparinGly

surround the bronchial wall. One frequently finds this muscular rine etrongly

contreoatd In juinea pigs especially ±n brouchiae which bi.lon& to steleat&tio

aondiLLns . o,- g 42). As is clearly known from Figure 22, it is then

that the ring-haped bronchial lumen is completely or ntsrl, oompletely

closed, a condition which I never found in the other rodents and which

oertainl.y is related to the formation of the atelectaeis which will be

mentioned later.

At the po~int of division of Vhe bronobis but also located elaewhere

in the wall, are found very numerous lymph nodes whose size and nu.aber

varies greatlUy not only in different animals but also in the same animale

according to the condition of excitation. With etronge. development theme

lymph nodes extent through all sections of the bronchial wall. The palisade

layer (of bpithelium) in often clearly reduced and flat in that it forms a

semA cellular projection ageinst the bronchial lumen. Also the elastic

fibers which occur abundantly in the bronchial wall are interrupted at the

place of ooarrenoce of the lj.mph nodes. Under conditions of excitstion the

lymph nodes can in tize unit in the form of a continuous lymphatic ring and

cover (s"e (Figure 21).

AM
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1he lun~v of rabtbts, guino ags anJ rate are placed next to each

other in .gure 19, after reioval of 'he heart. They are equally reduced

Sin ese (2/3 natural e~)and yrojected in v-)tral vien. It also sho-ws

sagsin that in grove uuture the rabbit, rat ana aouse belong closely together

while the guinea jig 1uu is much more divergent. In the rabbit, rat and

mouse the right lung far exceeds the left in site while in the guinea pig

ts is not the case. The number end arrangement. of the lobes of the lung

cen be seen in Figure 19. It should be noted in Individuals that the small

right mudial iruerior lobe (heai . lvwu iay iwuai , n Ue esophagoug and

Is separated by the inferior ven. cave of the lhternl inferior lobe from

the actual lower lobes. In all four aimals there is always found a l1ga-

mentuo pulmonale (L.P.), whiot extends from tMe diaphragm to both lower

!oboe as a fine membrtine, and it au-t not be confused with an inflamed

adhesion. By further pleural doubling a ,pecisl pleurol sack is formed

for right medial inferior lobe or the heart lobe, The guinea pig lung is

different from the three old world rodents also in that the right side of

the inferior medial or accessory (Sohaffner) lobe does not lie in a special

pleural each. While the normal number of lobes in the rabUt on the right

side is 4 and on the left aide is 2, it coossionally happens that a madlen

lobe is formyd on the left side if the ulper lobe Is deely cut by an

indentation (see Figure 19). Also in tha guInela pig, the left upper lobe

is oocasaionally split further by an incisure so t at one finds 4 lobes on

both the right and left aides. The rij . medial inferior lobe can be a

dejiper indentation of the fissure which is always roeent can oven be divided

into ; small lobes. In the rat and mouse tlira is usually only one left

lobe present asince the fissure (S.1.) which is sometinpa deeper, Usually

runs only the surface of the right lobe. Therefore ont frequently finds a

I
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further division of the right ui'.r lobe by a deep out of the fissive 3.2

visible in Figure 19, -o to this the disparity uf tbe right to the loft

lung Is still marked, 5il lobes.

The histological structure of the lungs has already been given for tie

larger bronohlae. The urther smaller braching of tie bronohilase show no

essential differenoes. Similar to man, the bro.ioles divide into 2 (seldom

37) Bro.-ohioll terminals, which go into the lronchioli respiration. These

are alre* sltujtc! in individual alveoli and inded on the aide whioh lies

opposite the aocommpanjing pilzunary arteriee. The alIeolar canals (Duotusel-

'veotares) whioh are mostly known as the Atrium attach to tlhe respiratory

bronchioli, the alveolar sack wr infundibula arise from the alveolar canal.

Th* alveolar ceaxale are rolatively shorter in the rabbit than in the three

* other rodents (O(pel). From figure 24 one sees (inthrex) the division of a

terminal bronuhioli of a gulzoa pig into the alveoli under the pleura.

On the ature of 9he cello whioh line the alvooli these have rosexaly

been epressed differences of opinion on the basis of storage studies and

the results of tissue culture in wich some researchers, chi.fly Folloeid,

represent the concept that the alveoli are cavities in the inside of the

ouuective ties.%* end that the lining cells are of mesendrymal origin.

In thin seot.o.a whiob are troated with the usual staining methods, the

alveolar epithelium can 1e hardly demonstrated. For this purpose one silver

thicker sections. Cne discerns then Viat the alveolar epithelium and the

'Unucleated plate' sets direotly on the capillary wall. With the removal

of the bronchial tree the groups of epithelia are reduced in size tnd number

cf oeels so that they often lay individually in the alveoli of the normal

* lung4 and inWeed kn the interstices of the capillaries. Acoording to more

recent investigations, chiefl by So..mnn, the so-called "Unucleated 4iaWe

_ _ .JU . .. . . .. . . . . .. . . . . .. . L . . . . . . . .. . .
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0 neveT arpe.r to est in the form of a cellular uriucleatod struotuxU. On

t.e other hand we are Irobubly deal" with a nonoellulr membrane (b,-sal

mhabisne) from whach the ejithlium wan rezvej. Aooording t Uais inter- -I

pretation the oei'pillary looks in the alveoli bvrdor (lirectly, the alveolar

lu;... ao Co.% Uiv aesumntiou of a rvea tr w ry o ithla in the lorm of an

unucleated plate" %vuld be weak. Also in reooknitionr of Viis interlocUtion

aizikt huweer, one can Aut say tUat the alveolar s;iaces 'Asin the conneotive

tissue slioe they are bordered through tlhee. membranes ararply by mesenchyme.

This can be especially cleesAjy duiznstrted by hbe roealte of thu silver

studies of '.eemnn which were undertako n once in the bronchial tree cud another

time 5,n the systez of canals (vessels?). kor explanation see flig'res 2 Lnd 3

on plate X in 5eomar. ?he alveolar walls of th. rodenta are relttively thicker

tan athose in man. In pfrt this thIc.eulng Is only an apprent one since

O tne diameter of the capillaries is gretter in relaLiou to tho alvuol&r dia-

meter. In pa:t, however, the tbickening also is due to the feat that there

are nuzerous 1.ympboid and leacocyte cells situated in the alveolar well

in rodents %Gerlaoh an, Finkeldey). Al9 te qutntity of eleastic fibres

is larger in rabbits and guinea pigs than in man; in the rat and mouse the
to

picture is about oomierable/that of ment. in the removed lunE the el_ .tio

fibers always run in a winding way. 1hey increase with age and appear, with

reference to tie degree of tteit develo~zeut, to have a oertain correlation

with the mode of life, ohsfely the degree of mobillity of the 8ntmal. Their

development, considered from tho narrow sense, is firet established in

extra uterine life (Lijeer).

Thae whun the histological picture of the rodent lung (in an uiierpanded

condition) frequently Lakss a more firm irmpresin than Ve c=c;;nrcbli6 piatara

0 obtained of the human lung, the copaoton (beat for elastLic preparation)

!I
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is te' be more precisely studied and without delay to study wre preoisely

the inflaamed thickening of the septa or of the pneumnia center in itile-

static cases. This ha6 frequently appeared since the differentiating of

atelitatis from hy.oetais and rneumonia hers is still more difficult than

often is the came in moa, chiefly in children. Also the oxyctasis reaction

is uned to advartage since alreLdy normally the cajacity of the lung capil-

laries and septa for oxdaso-positlive cells is larger tian in man (Garlsoh

and Finkelday). In 3) opinion, the soe relktionshipe of the lung (absolute

value, as weil as the relation of the lung size to the broncbial-, alveolar-,

and oapillar7-diameters respectivel.y) plays a larger role for the form,

propogation and extersicn of the differeut diseases, oapoially of the in-

flemation, than one has heretofore ascribed to it. Similar size relatiouships

* are surely a basis - perhaps not the least important - thus many times the

picture of lung ir-flammation of the small laboratory anitals agrees only in

principle im l with the findings in small human children and infants. On

the other hand the size rslations, which differ thus, whould provide a basis

for especial caution when one is tW somre the experimentally produced lung

-diseases or the all laboratory animals with the relions in the adult

L£AUna lunriD.L

As in man, pores ere found also in the alveolar wails of the rodent lung

(Muller) through wich they connect adlecent, alveoli, which at the same time

do not pertain to the bronchiolus. *,ether such "windows' are also found in

the interloblar septa as Loesehek supposes for man, I can not establish. The

clear cut lobular border of certain etelootsfio areas in guinea pigs in any

case supports the fact that this kind of window could exist as in very slight

development at beet.

IPWWW



In the lungs of pregnant guinea pigs, Motta found innumerable lipold-

containing cells "n the alveolar spot&. he derived Uien from the alveolar

epithelium and correlated their increase during pregnanoy with the variation

in lipoid substances hich increased during this period. However, we are

probably dealing here with derivatives of the reticulo-endothelium.

Of greater aignificance for the researcher who is workir4 experimentally,

.i the knowledge of the conditions of the lymphatio tissue in the rodent

lung. It not only often exists in roportionately much larger quantitiee but

also shows, especially in guinea pigs. an unusually larger capecity of

reaction to the most different stimuli. One can differentiate two forms of

behavior (Cuerissi - Pellisier, Klein): (1) compact, more or less sharply

defined nodes which are embedded in the more coarse connective tissue

retioulium, thus peribronohially and perivaacularly rich (F&gvre 21) and

(2) completely diffuse, 'ery variable, strongly developed, lymphatic heaps

in the delicate septa often independent of bronchiae and vessels (Figure

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

Fiakeldey, these varimble, strongly developed, mlymnhoid nodes" belong to

the normal picture of the guinea pig lurge from 5 weeks of extra-uterine

lire on. lhey are found sometimes especially frequently under the pleura

(Arnold). Since these nodes are increased and spread out by insignifioent,

stimuli, not only bacterial but also mechanical, their condition afa-or any

given interference is evaluated wit, the greatest caution. The center

shorn in Figure 20, I found in the lung of a guinea pig which died suddenly

without other lung variations, In this strong development they often can

no longer be differentiated from the perivascular nodes. In composltion

O the small pneui nic centers, together with the perivascular lymph nodes are

often enormously developed and form broad lymphatic bands and rings around

4..



the vessels and bronchiae. Also in the rabbit, rat and mouse one often

finds an - compared to m%n - enormous proliferation of lymphatio tissue in

the course of ohronio inflammation processes (see FIgure 21). It is thus

not suitable to study the small rodents in whose utilisation the e*ansion

and mass of the lymphatic tissue plays a somewhat inportent role. Numerous

errors in the literature suffioiently demonstrate this (sea Gerlaoh and

Finkeldey on this matter). Which stimuli lead to an espeoially strong

lymphatic reaction is still little known. Doubtless in the case of guinea

pigs even meohanioal stimuli will suffice (for example, rook duet). On the

other hand a stronger lymphatic reaction does not follow every chronic

infection. A comparison of Figures 21 and 28 clearly demonstrates this.

In Figure 21 one sees the enormous proliferation of lymphatio tissue in the

w all of the bronchiae, which Is not essentially changed, whereas in the case

of Figure 28 the inflmm&aion of the bronohise whioh ham already long

existed has not been followed by any hyperplasis of the lymphatic apparatus

at all. Probably, there had previously developed an extraordinary high

degree of bronohiostasis and all bronchiae were filled with pus. In the

entire section which the greater part of the lower lobes, a relatively

mall lymaph node with a erm center" is found nl at L In the bronchial

wall.

In addition the call mass which consists predominately of lymphocytes,

Gerlsch and Finkeldey describe adventitious cell masses in the normal picture

of the lung of the guinea pig uhich consists of lymphoid cells and numerous

polymorphonuclear leucocytes with eosinophilio and pseudoeaosinophilic

gramations. The structure of thl center in general parallels the 'lymphoid

node" swept that it is alreau found in very young animals.

~12 I
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0The Lung vessels merit special discussion ,ince they also readily show a

condition of far reaching variation in their structure from that found in

man. The veins of the lung of ell four rodent species are surrounded from

the heart out with cross-striated musculature wbiob, however, extends for

a different distance in the various species. In rabbits and guinea pigs

it surrounds only the short extrapumonary portion in the form of a circular

longitudinal layer. The rat has only a circular layer of fibers which*

however, also su-round the !q= larger p.Umonary branches. In the mouse,

according to Streds, bundles of this kind of cross striated muscle are

found even in the walls of the small veins. These bundles are said to

make up almost the entire outer wall. As yet I have not bean able to con-

vince myself of this. According to Arnstein these cross striated muscle

fibers around the velns of the lung of tho rat and mouse exhiblt all the

characteristios of cardiac musculature. They ure said to serve in assistAng-

the remK,3l of the lung to the heart. The lung arteries of the

rabbit, rat and mouse exhibit a very thick musculature In comparison with

that in man, which starts the pressare that assists to a great extent the

action of the heart. The lung arteries of the guinea piC show perfeotly

remarkable relations which acoordin g to my knowledge of th.e !itertu.--r h.-

been unobserv'd heretofore. They do not posess a musculature comparable

to that in the rodents previously disoussed; a sotion of the wall is often

partitioned into muscle prominenoes which are arranged toiether like a

string of pearls. Tese prominences are already strongly developed in the

now born. The lumen of the artery is - compared with the thickness of the

musoulature - usually disproportionately narrow, sinoe, in most cases, the

arteries are contracted In histologiOal reparctions. The ratio can be

Q clearly seen in Figure 22. Here the arterial branch is shown with the

- - - - - -.-- - -. - . . ... - .
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OoorrespoL.ng bronobia with elastic staining. The cushion of muscles (p)

1 Clearly seen along 4th the elastic& intern& (which runs undeviatlngy in

a straight line) of the vessels which are here prob bly little contracted.

In a literature w-vey of reports of similar relations i- other animals, 1

have found to date only the statement by Oppel that, aocording to Plans,

ths small lung arteries of the cow, sheep, and pig contain muscle rings

around the lumina of the vessels. They probably retain to the job of re-

etraining the velocity of the blood stream entering the capillaries thus the

opposite problem, whih appears to follow from the comparatively strongly

developed musoularl of rabbits, rats and mice. Which explanation is correct

mast remain open. let another Interpretation must be considered in the

guinea pig which also must bear in miud the muscle-ring structure around

the bronohiae which has already been mentioned. As already discuseed, I

O relate the ateleastatio region, w ioh is part of the normal lung picture of

the guinea pig according to Gerlach and Yinkeldey, to contraction or individ-
now

ual bronohiae [see Figure 24)o Therefore we can z advance the idea that

the contraction of the .,ronohuB is aooompanied by a contraction of the cor-

responding branches of the lung arteries so that the region cut off from the

air supply will also be supplied with less blood. The experimental inter-

pretation is supported chiefly by the results of research by Ceelen, as yet

unpubliehed, on the lungs of guinea pigs., the dust-inhalation studies %mre

suspended. It follows from this that the guinea pigs reacted only very

slightly to the dust Inhalation, since they are apparently in a position to

close off a large section of the lung by contraction of the bronchiae, whereas

rabbits always suffer badly from dust inhalation. Thus both rodent species

are not adapted for such studies, on opposite grounds, however; the guinea

-o,-,-
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O pig reaoto too Littee, the rbbit to strongly. Also the studies recently

oonduoted by Schults-trauns ii, the Bonner Institute with "I.Itrose" guesa

(trans notai NitrosO sometim es means nitrosyleulpuriao aoid) yielded

important differences in the reactions by rabbits and guinea pigs. These

differences also could be related to the Prse with which guinea pigs close

off large seotions of the lungs by contraction of the bronohiae.

The 1yjnpb vessels of the lungs are very well developed, as in man.

They surround the bronchiae and the vessels on all sides and have their

origin in the alveolar walls. In the normal lung they are not prominent

and In this section they san not be found with certainty in the surrounding

conneotive tissue since their walls are superimposed. In acutely inflammed

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

expanded spaces, the vessels whose lumina they greatly exceed.

0Probably the vessels, like the bronchial ramificaston of the lung,

are providod with a great number of nerves, on whose supression in Individ-

uals ws have learned from the works of Berkley for the rat end Larsell for

the rabbit.

The beoterial contents of the normal lung is ver. small. Probobly

% a tMari , Ui t omp1.eJly aoking in Ua elveoil. Inis oll' s fr the -

fact that tissue culture of lung tissue always remain sterile if one uses

the peripheral portion of the organ for the culture. Also acoording to the

baoteriologiosl investigations of Arlo (guinea pigs) Jones (rabbits, guinea

pigs, rate and mice) the lung tissue itself is almost ooipletely sterile

whereas the lymph nodes can be infected up to 50,. One finds in t-m

(according to the statements of the above nazed researchers) chiefly

str*pottrik, Baoillus subtiles and various coci, all miorobos which can

also be found in the dust from bay and straw. In all probubility they are

harmless, only under especially unfavorable oonditions might they evolve
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pathogenio propertes (see p. 55, neorobacillos.).

d. Floura

With reference to the pleura, it. ocmposition in humans who did not

poses a M 4U.rnf2g was alred referred to (p 32) and we also

mentioned the special plw ral each for the heart lobes. histologically the

pleura consists of a thin layer of tight (compact? - trans.) connective

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

stratified layer of flat "corticalm o21 about whose nature (whether

epithelial or endothelial) equal differences of opinion exist am in the

nature of the alveolar epithelia (see p. 33). The oortical cells are

very deciduous so that one can demonstrato them only with very careful

landlng of the lung. Frequently one gets to see vhen the pleura In cov-

S .'ed b7 a fib inose exudate under which they often swell and often, by

esoais ass e a cubical shape.

ii
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D. The sophagua and Stomach

by Walter Leakeit, Lerlin
with 5 illustrations

Ine position of the esophagus both in the nook as well as in the

thorax is about the same in all animla. .6asured from the pharynx the

length amounts to 12-15 cm in the rabbit, 8-10 cm in the guinea pig, about

7-8 cm in the rat and about 3j cz in the mouse.

The mucons membrane in the case of the guinea pig, shows a led&*-

shaped elevations, whose height increases from the upper pert of the esophagus

to the lower portion. In the rebbit -=m a - - r* fv.,i jily in too

uppermost section about at the level of the center ct the larynx (R. Krause).

in the other rodents they are completely lacklg (Oppel). Tho musoularis

O muciase is formed clearly only in the lowjr third of the esophagus of the

rabbit. The tunica muscularis consists of cross striatis muscle fibers

which extend -o the region of the cardium in the rabbit and to the cardium

in the guinea pig, rat end mouse. The iysiologloai study of the make ' of

the esophagus as regards both kinds of muscles in the anir-als in question

shows typical fast contractions for the cross striated musculature.(E. Mangold,

.ar.. G, in young rabbits is tUe oviv rising o eric fulir. courts of

the contraction curve indicated from participation of smooth musculature

(Inoeka). he smooth musculature accordingly would contract in the case of

the rabbit in the course of the folding of the esophague. Exhaustive mar-
to

pholocical c mperable to the physiologioal studies on this are still/be made.

a. Normal Anatomy

0 1. Morpbology

..........I. ......_ .....i L



The stomach of the rabbit has the shape of a retort. Left of the

cardlu, the large and small curvatures meet to fcru a large, dorsally

direoted blind sac, the iouamb - fundus. To the right the stomach con-

treat@ gradually, to form an enlargoent before the Pylorus, the Antrum

W7lori. According to Sohauder, the capeoity amounts to apiroximately 40-50 Co.

The musoulature is weekly developed; only at the antrum, pylorl is it

especially thiok. The muoous membrane appoars moroooopically to be almost

homogenoum. It Is especially in the Fundus, placed in K more or less

wuperfiolallyl whitish ring-like folds exist cz th crdlum. The cclor

of the oous membrane in gray-red in the gastric portion, gray-yollov ir

the pylorio portion. The stomach lacunae are clearly see, with a ,agnify,,

Ing glaes, in the fundus portion, leas well in the pylorus (R. Krauee).

Position. In the filled condition (an is almost alwaya the uaaoS tha

s stomach lies ventrally to t.he abdominal wall, while oranially e loesr

curvature lies next to the liver. To the left the blind sao ct tho stozaoh

cam rest on the lateral abdominal wall in the regoa of the last tw; ribs.

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

ventrally diagonal portion of the oaeoua (Sohauder).
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C. S3 LUi

by E. Landa ind 1b. Regek, Vienna
with 6 il1ustrations

1. Norml Anatmy

a. Kor phology

1. Mouse

Weight about 0.2 gims; according to Martin the splien moesuree 1.5 X

0.3 x 0.2 cm. We found figures signifioantly above and below that of the

means listed above. he smallest spleen seen by us in the animals which

we used wee 0.7 x 0.55 x 0.3 o. On the basis of the averee values,

given above, the druwn out configuration of the mouse spleev v3ries from

this condition in the case of abnormally small proportions to a bean-

shaped structure. The color of the sFloan is red-brown, its consistency

somewhat higher than that Qf the liver. The abundant mioroscoyl visibly

vritheous trusparenoies of 'Lte Paranochyma are due to the fclliole layer.

In cross-seatioc the spleen is triangular. The angles of the triangle

oorrespond to tbts candal, cranial and dorsal borders. The candal wall is

somewht shaper than the o,_hers; the mesentery inserts in the dorsal border.

Ihe three elges of the spleen mee- above and telow the pole; thus the under

side is more rounded and bluntly anIs while the u[ er is more sharp.

The oandal region of the spleen, when the abdoJ..nal cavity is opened,

is visible chiefly from irz front. The main portilon lies lateral to and

behind the stomach and, when broadly expanded it lies against the veribral

column.

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

O aembranes. The anterior membrane is the Ligamentwn gaetrolieale whioh is

II
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S. Uli in oroas-section and contains but few vec-les. Aft-er aetarating away

thib membrane one meets tbe posterior anw, uhioh oorresju ds, in the rodents,

to the free mesenterio portion in whioh the lanrea is embedded. The candal

portion of the pancreas almost reaches the spleen. The important meeenterio

portion, Just mentioned Is not directly oonneoted to the stonaoh and it Is

erroneous to denoto the e snio mesontery es the Ligamentum gaotroliniole 8s

gelW'raly happens. A ispnio hilum In leckiig. rcot ef xbe planto veasels

ae found in the posterior membrane of the described double cesentery.

The anterior and poterior meesterio meabrazus %,i'te above the spleen

poles to a ligamcnt which extends from the stoiacb and the upker esleen

pole cranially to the diaphragm (the ligamnutm 4irenicolienale).

2, Rat

Weight approximatoly 1 gm. Ile site of th. rat sloen is extraordin-

arily variable. In most case animals infected with Bnrtanellf bu thcrwlse

healthy, have imenese spleens (a.* Laud&, Sorge, Cannon and others cited

in -&he Literature on p 248). lartin given as average measurements 3.5 -

4.5 length, 0,8-1.0 am width an 0.5-0.6 am thiokness. The other relations

ere all ena-og.-nx t that found in the mouse (see above). In external

configuration it differs only in the condition that the lower splenic pole

also generally appears accumate a"4 that the oandal m contour of the spleen,

in contrast to the ventral countour w hich runs in a straight line is oftea

iregularly curved so that the width of the spleen can vary somewhat in

different regions. Also the mesentAric relations differ in no way from

those described for the mouse.

Weight about 0.5 gram.. The spleen of the g Anea pig is a flattaied



ortan whioh differs considerably from the spleoni of the other animeas in

t that it is dloo-sha[ed. According to Martin the meaburot :-a in thVe animals

tused are a@ followst Luajth 2.5-3.C cm, width 0.8-1.0 cm, thickiiess 0.3-0.4

I cm, numters which we could confirm. Since the thickness is a small dimenuion

the triangular form of the cross-.section elthoug'. it exists Is nevertheless

d obscured. The ventral edge wtich forces tho t st4ch and to w:ich the

neventery attaches, is on the some 1wssis otrongly rounded rnd is oocassionailly

comi lately lost in tho sandal region of the spleen. The upper end lower

bodies are clearly rounded.

1he relations of the musenteries Lro analogoks to thon" oesorlad

earlier for the other animals. They differ, hobever, in so far as the

intericr ad posterior mun.brans of the doutle mosentery are extraord-Inarily

short so that the spleen aprears to be almost directly attached to the stomach.

O A delicate Ligamentum phrenicolieole is prese.t.

The surface of the sploe Ia tooth whon the crgan if, wel! filled with

blood and clearly gianulaLioa wbon the cpleen is contxacted.

4. Rabbit

According to Martin the relstivel3 =ll aeloen -I the eaImIs used

for the etudv i4 *pTroxi ts!y cif the fc!o'-owi - r.onz (y: - ;.-- I;

have a somewhat larger splen): length 5 on5, Idt, ) cm and ttickness 3 m.

Weight about 0.1-0.3 % cf tLe body weigbt aocordirg to 6all. Aoording to

Kartin the spleen lieb i.. the region of the 10-11 rib, 1-2 cm farthur canal

if the stomach is very full, and indeed can.:elaLraily from the left portion

ci the greater curvature with which it is oonreated via th Liamentum gastro-

lieuate. The dark red-brown oxrgen exhibits a Eoft conasitenoy. Tbe cranial

edge is ro,,ned =* rots ths other a5 e &r at6arp. i. li~ament-,m 1ienulee

are niOt present.

t -



0 Spleen

1. Geigral

With every siilarlty in the structure of the spleen in the souse, rat,

1pil'lea pig and rabbit, an exacting study of the anatomy with respect to

histology yields nonetheless real, charaoteristio differenoes whose knowl,!gj

.ot onl; of interest from the standpolnt of comparative anatomy but alo,

is very significant for the anal experimentator for avoiding error 1a apeaS-i

problems. Before ve point out. the differonces izn the spleen etruoture in the

laboratory anlmals in qaestlon it is deemed necss3ary for easier understand-

Ing to desoribo the souoture of the animal spleen in general since only the

most laportaAt features have been ankaoised in irevioud books. t should be

assumed (1) UAt t.e wstery surrounding the structure of the normal spleen

has to a great etcut bvtn clarifled thanks to intensive work especially in

recent years (2) that in partinu.lar tvyry since the open questions of the open

To olosed blood ch"iuel ,r the spleen in addition the roble" of the make up

of the 3inus and or the arraz~tzon, of the retiouliua can be regarded as

ettled, but since only a praeoie theoretical knowltdge of the himtology of

the spa Can au rrtot" give& the iwistator t"'& arioua diitmllr. of the

icrozocpio picture end sapeoailly rince the various detils can to Craeped

with little experince only ay f Lad t.ohniqu.s. The recognition of the

sonio einue au the sinus well ctzvotun'e respectively coo only ' Luwed for

dewstratiou in vell-vashed preparations. In the usual sections or spleen

even the experienced nave difficulty in recognising it.

Two components of spleen tiseue whioh c lcve &ll allowb a sperf.'c II

oricntation of the oomplioatedly built organ, are the oounoctivi tissue

framework and the vessels which moreover autually exset in a definite

A-
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relationship. Tb. connective ripue strcma consists ofthe extensive fibr2As

capcule of the orgnn and the trabecular system. The capsule of the spleen

it very differently developed in the variouo animals. it consists of thick

oanuective tissue fiber* whose swooth muscle fibers and elnatio elconts could

be interposed. From t.hum the splenic trabsulae receive their starting

point, wthch is always more reduced rilled in from the capsule in the con-

nective tissue of the splion and thus the conrse fibrona strona of the splenic

parenelym& is damontrstad. Thoso trabiculae also consist of conneotive

tinsue, elasio fiboro and msculer elements. The coarser splenio plus rabiculao

contain in their center, excurrent and Incurrent vessels but in the case of

the smaller trabicule this relation to the vessels Is lacking. As Hartnuaxn

and Bennot could show recently, in &s much as e anifority in the strona of the

trabecular system has come to light, like the are coarse trabooulae, .e

spleen comes apart in a kind of *1ocUvo", during whioh , of course it cannot

be told by a sharp mutual separation in the latter, 7he results wGre re-

rroduced best with the sohae of the authors in question from which it follows

that the trabeculae are multiply flattened and thus resresent a portitiou-like

structure. Concerning the question whethez thcs 0lcculot" can funation as

floodAl 110+ " .i ba t'-osead nare, 't ' ea~ e Only "a', Wi~hth "o

contraction of the spleen withowat doubt must leaJ to a shorten1ng of the

trabeculae and under various changos of sniae to a loseoning in size of the

looules. The psrallein with # epong* (flueck acd othrs) is oeriainl. proving

correcty. Between the larger and orialler tratculae spitfn the fibrious

reticulum wtioh pentetratos 4eeplk- the apleen pulp and which oornecta Do the

adventitious sheaths of the vessels and to i s'ius vaenoaus. We wIil come

back to thes details later.



The greatest difficulty that isoencountered in the study of te distri-

bution of vessels in the spleen ccoerns especially the question about the

open and closed blood path, has remained the subject of intense discussion

for a long time. These very difficult questions are also being solved chiefly

due to the excellent description of the results which were clarified by Huaok,

whose method. should be referred to in the German Society of Internal Mdiclne,

Th. eploni artery enters into thbr organ at the oplenio lulin in most

oases having alreadj aplit Into several brhnches. The individual branches,

after entering the parena"yw of the spleen, lie, as previously mentioned, in

the thick connective tissue sheaths which represent the splenic trabioulse, in

which they branch futher, The artery is accompanied by the vein. "he ertery

leavon its fibrious casing and divides off from the veins when the diameter

O of tho vesools has decreased to a certain size (in humans, according to Heuok,

at a diameter of 0.2 n) and now enters the pulp where lymphatic calls in-

filtrate nto the madia and Adventira of the vesseli. Tbeas produce the

uell-known lymphatic sheath. At the points of separation the artery, the

lymphatic sheath increasea in also to form nodules. The Ealplghlan oor-

tuscles which usually contain the artery aeomeht aseymnatrialy. A more

preoie description of this is given lat;r. Betwen the banchings off

of smaller arteriae branches inside of the nodule capillaries, thic so--called

central artery of the lymph folliclo narrows and finally after aompletely

losing the lymphatio sheath it leaven th* noduls in order to immedlatly

divide in the pulp inao a greater number of raller vassola, the pneicillar

.uxuU vessels. For the latter it Is characteriatio that they, at least uslaly,

, * are i - wely sppled w"Uh a thiokened wall %&.ich marks theas mall

Ii
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0 arterial branches to a abort distance as capsule arteries. These capsules

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

vessels, between which Isolated or even several nuclei come to be. lh. entire

structure usually has an elliptical form (Ellipsoid of the Englisb and American

literature). In unwashed sections vhich were treated with connective tissue

dye, these capsules are not readily found; in the case of Asan or Mallory's

Dye they appoar as dark blue in the section, probab'y circumscribed, depending

on whether the surface o. the direction of tha cut is oblong or else roundish

vith longitudinal striatium in whose center the small arterial capillaries

can be found. The latter consists of an endothelial covorning whose nuclei

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

on a small membrane. Muscular elements are no longer observed in the cap ular

arteries. Whether one denotes the capsule a -tery or only its continuation

after the loss of the capsule as the capillary, different viens are found

in the literature, is of little importanoe. Also the question of the function

of this obaracturistio thickening of the wall of the splenic artery and

capillary respectively will here be only briefly touchel upon. F4V talk of

a valve which hinders the entrance of a larger blood valve under larger

presoure into tLe parencbyza of the spleen, many discover in it an apparatus

designed to prevent the baokflow of blood from the pulp in the arterial system

(Oberniedermyer-baokflow valves). According to Miles the capsules are lacking

in thw rabbit.

The arterial log of the splenic circulation can thus be followed to the

following points.

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

O artery -the capsular capillaries -- the arterial capillaries.

J



02. The penilli TesOel0 which ond in the border zone of the region

of the follicles.

3. The follicle oapillaries which in pert also reach the border %ons.

The al exourrent canal for the venons blood represents the already

mentioned trabcoular veins; it should be added that ita small branches are

not in the trabeclae but adhere closely to them, Tha trabecular veins

collect the blood from the sinus. The letter represents the blood space

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

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

eally tubes which anaatromose with each other.

Mollier was the first to recogni-e the characteristic perforated con-

struotion of the sinus.

We have earlier noted that the pulp is tranvereed by a reticulin of

O concective tissue. It is now of especial significanoe that the reticular

fibers according to Mollier and Hueck, the processes of the cells of the

reticulut (filaments which are not round) from numerous membranes which

S*pan the space from different directions, often appearing as thresd-like

tkin prtitions which anastomose with each other. "They form & system of

Interstitial apao,, which are int'-coneofsod ywy.!i !er-ev, diffcr

ently arraed openings (windows)O. Cell boundaries can not be seen; the

system must be regarded as a syncytium. Since a border of protoplasm often

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

form of the chamber vall can change, that swelling and shrinkage processes

in the protoplam can close off the chambers from each other or by Uiquifcation

of the boundary wall@ to form fiatualr struoture, they can run together, The

Intaratitiel s*paet will be designated as blood chambrg.

is|
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According to modern view, the interpretatlon of the change of the

Punarranged" reticulium into the arranged one with the formation of tube-like

structures should now dispose of the idea that some authors have found an

open bloo' path and othern a closed one, depcndlig on special conditions

of investigation. The connection between arterial capillary and sinus is

formod just by the Grranged reticulum as through a direct connection between

the arterial and venom's logo Inwhich case tie tube-like structure of the

retioulium represents the connc(ting section. One can talk of an arranged

(that is, closed) and of an unarranged (that In, open) blond path.

We come now to the question of whether t conneotion of this blood

path which lies in the reticulum takes place at the arterial capillary or

at the sinus.

When Sohil.ling Hueck thus understands that through the process of channel

0 formation, that is the functional connecting inseries of several of these

chamberopddm change the tube-like structures which lead sinus or "beoome the

sinus" while the retioulum cells are collected in thn endothelial covering.

Thus we would like to disouss this observation in as much as we do not think

that the Sinus could be transformed by meohaical and chemio-physiological

mqme into a small reticular flood tubes or ultimately into an unarranged

reticulum. Because ewrn in the filled spleen in which a stretching espeoially

occurs, the sinuses are seen in especially clear formation. Also thex

number of the sinusos present is obviously dependent only on the animal

species so that we would like to oppose a direct change of Sinus into reticulum.

Otherwise it agrees with the venons capillaries which are generally very

difficult to demonstrate, the very bx beginning of the sinus, as they were

described by Weide ioh a* pulp ducts ich empty in a tubular -annor into

the vonons sinus and whose ex*seonce was clearly reoognised by Hueck. Here

i ... .. . -- a . . . . .. .. ... .. .. . -- L J . .. . . . . . . . .. .



0 the analogous changeover of the capillaries in the arranged and unarranged

reticule ought to occur 3ust as in the arterial leg. According to this

writer the open cr closed pathway in the foreeoing sese probably is found

in regions of the lymph nodes as well as in the red pulp where the capsular

arteries lV whioi represent the direzt offshoots of the central artery. It

is probable that Iast mentioned frequently exhibit. a picture of closed

discharge into the sinus just'like the nod Llar capillaries or the nodular

caillaries which Lie in the area of the lymph nodes am and originate from

the follicular arterie and bend back to the follicle.

The p xlp of the spleen is diffeaztiated into the whete and red pulp;

he former corresponds to -he assemblage of the lymphoid cells, chiefly the

melphighis corpscles, the latter oorresonls to the tissue placed in betwen

which oonsist of the reticulum and the cells enclosed in it.

As already considered earlier, lymphatic elements appear in the media

* and adventitia of the splenic arteries, as soon as the artery has become

free from the trabeoulse This lymphatic layer forms the lymphatic sheath

of the arteriesj they increase in thickness in places and thus form the

follicle.. As Is evident from the 8hheme of the oostruction of the spleen,

*U a- GUAV,%W tJ t.AULA6 to cwutueuna W the radtjauiuime -heu

Iaretery which runs in the trabeoulse is surrounded by heavy strands of un-

I arranged reticuluwm. The girth of the artery increases by deposition of a

I larger lymphatic center thus solidly bound coarse rotioulum is displaced from

outside and now forms a relatively clear boundary of lymphatic centers ageinst

I the surrounding tissue since this Is especially clearly expressed in sections

which are stained vith connective tissue methods. The next layer to the

outsids is known as h6 aroa of the nodules. The sinus is generaly iac! n

in this structure and the ends of the follioular arteries, described earlier,



C are found bore as well as those of the recurrent penicillar vessels. In

the nodules themselves too sones can again be differentiated for which,

according to ltueck, the designation of nuoloor tons and mantle zone is to be

preferred. In tho nuclear zone are found larger, mostly clear lymph calls

with loose vesicle shaped nuclei with clear nucleolij it relresort the

so-called germ center. In the mantle zone are found small lymphatic elements

with relatively small, ixaW darkly stained nuclei. In the germ center, one

adn observe relatively numerous mitosie. Also the nodules, nuclear and

mantle sones are infiltrated by a more or less fine reticulum.

The red pAIlp, aside from the reticulum and the sinus is repreeont6dly

cellular elements; reticular filbors produce first of all threads of proto-

plasm of the reticular cell. of the "star cells", whose nuclei are found at

the node points of the reticular ramifications. Star cells could be found in

O greater and lesser number; they form the well known macrophages, the results

of which will not be treated more precisely here. Depending on the filling

of the flood chambers one finds numerous or less numerous erythrocytes end

'free swimming" leucooytes. Alao myelotd colls could appear, sometimes grouped

in centers, corresponding to a myeloid motaplasis. We will come back to the

peculiarities in cell character in the different animal species later. Also

the presence of mgakaryocytes will be discussed there.

Finally it should be noted that we have the impression that certainty

still does not exist on the lymph vessels in the spleen (see Hartmann), They

will not be considered in this work.
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D. The Stomaoh Salivary Gland

*by Walter Lenkeit, berlin

a. Morphology

The stomach salivary gland of laboratory rodents differs from that of

other masals in extent and position.

In the rabbit the pancreas produces flat, treo-bhaped fively branched

gland aystom between the stomach akin layers in the corner of the dirodemus

(Fig 62). A separation of head-, body, and tail-section is impossible. The

small glandular lobei lie greatly isolated from one another; in fat animalp

they may be exchanged with the fat veb lobes located betwon them. It Is approx.

15-20 cm long and approx. 2-3 am wide (Schander). The outward duct hoe a

cross seotion of about 1 m and opens approx. 40 am from the opening place

of the IDotus Choledochus. The add tional Dvetus eantorium, whicb Is some-

times found an other man-alo, is lacking (W. Krause, Fraise).

The guinea pig pancreas shows approx. the same conditional it ouly appears

a little more compact, the glandular lobes lie closer together then in the

rabbit. Aocording to Schander'. deserl-ic-, thz y lia. lu mVu second i

* duodenal laud, the right lobe in the first duodenal loop, tbe left in the large

stomach heud. loth body and right lobe are 2 am long. The loft lobe is

.aprox. 8 am. The width of the body is approx. i ca. The dutus p&L-- tiousi

opens approx. 7 cm from the ductue choledoohus.

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

the guinea pig; the position is nearly the same. Acording to Schander th'

body and right lcbe ore a&P.-ox. 3 cz long. Tba left lobe approx. 6 cm. The

pencroas Juice runs through a number of small, only microscopically visilice,

|i
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by this detour reaches the duodenum with the Skx gall.

The mouse pancreas conaists more of single lobuli.

b. Hilstolog~y

The laboratory animals liver pancreas struoture hardly differs from

Sthat of other mammals.

The regular appearance of centroacinic calls in the rabbit should bs

mentioned. In the rab~t, islets of" Langerhans, and sometimes even the &land

se13o, contain granulations which, accordin4 to research by Koh and Tekahhi

holy diaolve ammonia potash salver solutions. The granulations arv located

in the protoplasma either perimicleerily, or more difuse. They are most

O numerous in the cells on the periplexy of the isleta, while usually absent it&

the center of the islets. "he reaction is not as strong in the rabbit as,

for example, in man or in the pig. An important granulatlon increase develops

after hunger, and a drop results after resumption of food. Takahasibi could

establish an increase after feeding of raw meat or casein, and after inject-
of insulin.

ing small doses/ The silver reaction may be strengthened by the acidosis

resulting from an addition of diluted hydrochlorio acid. The reduction cspaci

may easily be h&.Ited by fixing fornliin and Muller's solution. Aocording to

Takahashi the silver granulations are not identical to the so called secration

grains, however, they procuce the resulting silver grains by penetration of

the cell reducing substance. No silver Uranulations may be found in the

centroacine cells and in the excretory duct epithelia. The ductus panoreaticua

covered with simple cylindrical opithellum oont~ins numerous mucous cells

0 (R. rause).
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Kona and &aishuhi found silver granulations both in the glands and the

islet* of the golnea pig panoreas. Aocording kx to Kull, the cbramaffin cll.,

desoribed in conneotion with the guinea pig oataob (p 86), are also evident

In large numbers in the parenchjne and in the panorcee exorotory duct.

huouue oelle (Oppel), g]ands and luuioa Fropria (Op;el, Kull) are normally

found in the exoretory duot. of rabbits.

The silver reaction is extremely low an aoneotimes even negative in the

ilot of Lengerhane of the rat.

The islet& in the mourn. are nwLway devoid of granulatdon.

O0
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E. Liver and Callbladder i
Byde F. evk and 1. Laud&, Viena1. Normal

he macrosoopic struoturo of the livor snd eallbladder of the resesroh

&uizals under cmnideratou differ@ graatly fro= the hum-An liver beoaL19*

of the division of the orgun by deep ri:.cklev. 1eopcr, but charooterlatio

differences also exist &mon; the laborlatory anilrna.

a) RabLitt A rigtht and a left section may be distir.,uished in tie

rabbit liver (see iigure 63) (weight aucording .o wall 3 - 4A of body weight)l

both differ .ndividually in the actual dorealy laid main lobo, and to aooes-

scry lobe lying ventraly, towards the diaihrsCi. The rigA. half of the liver

is near this main lob., from wlob a lobus grAdxatus, m a be divided (see

O below) by means of a liver section, ich iu only attooLod to the main loL*

through a narrow bridge, wnioh .. ivides itself into the large lobues oandAtus

and tb snall lobue ppilliformis.

1he liver division into separat* lobes taken place in varying measure-

ments and also in various ways for different individuals.

The gallbladder is usually located in a des furrow which does not reach

he front adg d of eia liver on the indal ventral surfro c faoind the stomoh,

near the medial edje of the right mainlobe. The section of the right liver

lobo lying medialy to the gallbladder, which produces the tie with the left

accessory liver lobes by means of a bridge dAo-,d differently In its section

close to the diaphragm, is known ad lobus gudratus. The structure of the

heatio porta run along the right rim of the lobus pepilliformis and ventraly

to the attachment of the iobus candatus. The duotus choledochus, approx, i mm

wide, lies next to the latter and the arteria hepatica ventraly in front of

i_
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the vona pvrta, and usually on the ductus choledocaus. The vcnki portae nds

a large branch to the lob,.s candatus while pabinr the latter's medial rim,

ad finally divJdee into a number of tha.-Bohs at the heptio rt. The

arteria hepatica is a branch of tre arteria getrxodnodenalis, whioh turns

around the o rl pile of the back wing of the lobue pspilliformib, whinh

comes to roet on tho front surface of the vena portse and of Uie ductus her-

ticus and hore splits into amaller branches of various Individual types,

whi h ]ead to tJ-e duoaemum, the 1yloris aLd to the liver orifce (artoria

hepatica). The ductus choledocus is composed of the jcining of a number ot

ductus hoatiol and of the duotui oysticus and further in its trajeotory

picks up the gall duct leadinzg from the lobues candatus. It terminates into

the duodenal seotion near tbe pylcrus.

The gallbladder in % flat, relativ.ely mall structure, which, as noted

sbove, is hurried in a deep liver fold. It should be noticed Tat nearly

3/4 a, oovered by the right prinaiplc lots, therefore is nearly totaly under

perit-onea) cover, with the exception of a thin strip Aoh binds it to the lower

eeotion of the liver surfaoe at the bottom of the fold. The ductus oietycua

is nearly 'bent at right angles at its place of origin at thi gallbladder neck.

It also rurz in a dea. liver fold whioh oonatitutes the beginning of the Foresa

veusioe felise and similarly to the gallbladder has a grosi circular peritAunial.

covering, which oooassionally even builds a mesentery of the gali duct attached

to the liver. The Vena java inferiu- lies close "vo the medial and dorsal

seotions of the lobus oandatua, but here is never completely sunk into the liver

tisnue. It is visible for a short space on tne upper poe of the ventral sur-

face of th- lobus candatus aLd then passes behind the right main lobes to the

histu. vone covae of the dipreL.gp. the &res of thls section it ie closel
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united to the front and lateral ports of the main grov15 of the lobus

candatus and lobta papillifor.is and oaly attached to the liver in a very

limited way. The 13bua oandatue has an independent, strong -ena hepatica,

which immediately opens ito the rising vena cave inferior. The lobus candatus

therefore producas a gnasi independent liver scotion in t le rabbit; it *oul-

slate of special portal circulation and of a special vona hepetica. The

lobus candatus ib therefore only a.tached to the remaining liver tissue

a limited manner.

b) Guinea pigs: The guinea pig liver as far as lobe construction (Fig

64) i built in a manner similar to the rat liver discussed below, beaing

in mind, thst the latter has no &jh gall bladder and therefore no lobus

gnadratuo. hero too the liver is divided Into tio main sections by the

Incisura heptia, each of which falls into a dorsal main lobe and into an

accessory ve.itral lob,. The guinca pig liver also hPa a lobus condatas and

papilliformie equal to the rat. liver in site and structure. T1e gall bladder

represents an organ the site of a small crerry, whioa is plaoed in a deep

fold of the candal surface of the r1ght socossori lobe. This liver bed reaches

up to the front liver edge and soon from above foras a semicircular shelf ,

in whiOh the Eallbladder protudee eLghf.y ever the upper c .z.f f tha

liver. The guinea pigs gall bladder, as that of the rabbit Is nearly ooM-

pletely covered by Ue peritonium. while tne gallbladder bad ia covered by

the peritonial liver cover except for a narrow area at its base where the

gall bladder is at4aohed to the liver tissue. The gallbladder Vherefore is

only attached at its most ventral seotiona, in a fold of the liver tissue.

Th. first aections of the ductup aystious are also sharply Lent in the aoe=

of the ggine pis, and here too k have a aeitoa~uaou WhIWh forms a

Ih



type of m ntery, only slightly connectod tc the lower surface of the liver,

rovover a get-iklng duplicate peritonial urfac. spreads between the gall-

bladder and the duotus cystious on Lis oz- hand eoo the duodenum on the other

hand, which originates near Vie cent*r of Cle dorsal surfcce of the gallbladder

and from the ed4e of the diotus 0ystiQub f*oCns1 tie duoder,un and is dorealy

atteahe*d to the hefet-duodenal ligazeut. The ductus hepatious passes in the

left and ventral eecticn of the latter, the vna portae to the right and

alightly dorsaly. The duotus oholedocus, which originates it the corfluenoe

of the ductuas oystious and the ductus hepstici and is slightly expanded at

this point, is approx. 1 am long and right away opens into the duodenal

section close to the stomach. On the way to the porta hepatis the vei portae

sends a strong branch to the liver, which drops into the fold between the

lobus candatue a the risht main lobe, and soon subdivides into branoha

direeted to the two lobes just mentioned. The arteria hepatica, a branch of

the arteria gastropencreatica splits into a number of branches in the liga-

en taim hoap teduodenale.

The vena cana Inferior in the lower medial sootions enters the lobus

cancatus, runs through it deeply buried in the liver tissue, and after its

exit runs along the baok surface of the latter's main lobe, and only attached

to It b7 tissue in one part of the irotuTerenae -

a) Ratt A large part of the right accessory lobe appears under the right

oostal arch in the opened ventral cavity, while the main lobe can only be

seen in a limited area and iS otheriwse completely covered by the accessory

lobes. The medial edge of the right lobus aocessorles r-ns along or slightly

to the right of the medisuline. The largest section of the liver visible when

the ventral cavity is opened is formed by the left main lobe; the latt4r'

underside nearly completel]y oovere the entire front surtQrs of te tttunaoh up



to the pylorus. The underside reaches up to the right uamillary line, where

it encounters t-he lower edze of the still visible rijht main lobe (Abl. 65).

By turninj the ventraly disposed, wingehaped lobe to the left we uncover

the ele:ents of the port& heapatis: Duotus oholsdochu3, vena portae, arteria

hepatica and the bepatoduodernal liganent. They evidence the following

contrastin4 toporaphy. Tuo ductus choledoctus which is formed by the com-

* bination of several hepatic ducts corresponding to the various lobes, usually

is situated ventraly and un the outer right hand side of the portal vein. It

is sometires 3 to 4 om lone and opens deep in the duocenum, after reaching

the duodenum and passing tlrough a section of the parcreas. It is easily

identified as a strongly thickened thread fiber, szooth silley ahiag structure.

The heystious which opens into the oholodochus, lying next to the duodenum

is port of the lobus ppilliformis. This branch a crosses the arteria

O haepatica axd the vena portae ventraly. The artoria hesatica lies closely in

front and slightly to tne left of txs vena portas. The convex upor liver sur-

face, which Lain]y consists of the right lobus accessoriuo, beco os evident if

one lifts the costal arch and pulls the liver down. The ligamentum faloiforme

is squeesed between the right and left lobus accessorius. A liganentum earcver-

ium dextrum is not evolved. A ligamentum coranarium sinistrum attaches a small

piece of the lobus accesorius and the left main lobe o the cranial edge of

the left side of the diaahragm. Tte opening of the vena cava inferior from

the liver is located at the point waere the convexity of the right and left

lobus accessorious mest and are organically attached. The Gava is located

in the dorsal sections of the lobus candatus and of the right main lobe and is

here completely covered by liver tissue. A gallbladder is lacking.

0
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d) Mousei As the mouse liver is mainly constructed like ttat of the

rat, you may consider the description of the later. The mouse liver also oo -

lists mainly of two main lobes, from which two acoessory lobes are seperated

b7 a deeply out fold, and by the lobus caedatus and lobes papilllformis Whioh

are built like the corresponding rat lobes. These too, the main portion of the

liver consiste of the left main lobe and the neighboring lobes. llc-wuver the

following differences frcm the rat liver exist. The ligament which streohes

from the under surface or the lower zai lobe to the ventrally lying wing of

the front surface of the small stonaeb curvature is exoeptionally thin and at

spots shows dabiueonoea. The liver is only attached to the lower eurfaoe of

the di eragm in the small area next to the vena cava inferior by a liCamentum

falicifoae. A ligamentum coronarium ainistrum as well as a ligamentum ooronarium

S dextrm may be absent. The mouse, in conatrat with th- rat has an egg shaped

gallbladder the uiae of a rioegrain, lyinj between the two liver lobes, and

which is attached to the Incloura hepatis by the most outwardly sections of

the ligamantum falciforme#

The structure of the liver opening are as easy to reach in the mouse as

in the rat. Ito topography is identical In both animals. The cutus oisticue

!Olna into the duetu e oohau s w"-O. thu *1iwer ideo of r-ne '--Ig of a .'lus

bepatious leading to the right liver. The vena save inferior Is attched to U S

back surface of the liver and kx in general is never completely covered by

1iver tissue as in habitual with the rat.

ii
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h. Histology

1. Genera. Section

Certain basic oo ente concerning t"; i.s -. ore &I-wrin lore,

although we must assume that the general histological structure of rodent livers#

Tbe buildig-up into lobes, the dual blood supply etc, are well known facts.

The liver building-up into lobes does not mean that the organ is oOmposed

of a great number of independents self oontained units. 7he liver, fetaly a

large, oentroacinous gland, not segmented into lobea, is later cut into a ctiona

by inward proliferation of the Glisson oapule binding tissue, which, however,

in general does not cause the single parts to loose the relationship with on*

another. Ihe small lobe therefore produces either an anatomical or a functional

unity. Thello., Weber, Beale and Krukenberg have shown in thorough works, that

complete 3eparation of the liver lobe is not only permicious in man but also

O in rabbits, rats and mice. The interdependance of the separate lobes varies

in clarity with the different types of animals, tho isolation of certain liver

sections in a lobe is for example most extensive in the pie.

The lobe construction is usually quite easily reoognized amonc the animals

under consideration, but a separation of the single lobes by strands for binding

tissues may not always be found. The lobes often overlap without limittion

and narrow, periffortals sones are only to be found in the region of the large

gall duct, which are broufht into evidence by binding tissue collaring. Tbhere-

fore when none of the species under study show structures of isolated lobes, a

comparison of the rabbit, guinea pig, rat and mouse livers will still show

certain differences with respect to the structure of periportal fields and the

separation of lobes from one another.

Only very small perifortals vessel from larger -all duoto, may be found in

~~0.



the mouse and rat and very spares arcas of binding tiesue, which appear as saal, F
parechyato islets oexist between several lobeo bordering o i one another.

No parlportal binding tissue ecotions completely enalou iJ, the lobe nd no

ateioatiom of the latter W be seen between the lobes; the lobes border on one

another with no definite delir"toan. The reocgnition of a centr*] vein, limit

of the parenohyma section whiab ts part of a lobe, presents great diffioultiet

for the inxpoeriencea, and even the xperienoed runs Into insurivsaable obstaoles

during attempts at a more definite deliniation. The airoumstancs are a little

different in the case of the rabbit and the guinea pie, where a definite seg-

mentation of the liver paranohyra into lfbes in clearly visible with a magnify-

ing glass. This is even more definite with the guinea pig than witA the rabbit.

Even when te area is only limited by a detinitA bindin tissue in oertain

Seationa of the lobes and In profuse in others U.e relative quantity of binding

tissue in the amals mentioned s.tll remains an identifyin mazrk as comparvd

to the rat and mouse. One must not take this to mean that the rabbit and Euinen

jig lobes are separated into isolated parenhyma ueotions by periportal strands

of binding tissuel here too, as shown above, there are wu merous links among the

various lobes of the liver cellular t-beoulux; it is also impossible to speak

here of the units of parenchymal glands. 2v=Pnkm However, binding tissue

straains in rabbits definitely show, that single binding tissue threads M from

one periportal field to the next, and enoirole the lobes; these binding tiosueI

threads are often i iterrupted; the lobe delimitation is therefore not complete.

The fiber often vanishes completely at a aertain distance from the periportal area,

while the binding tissue is only quite apparent at other plaoes as stated above.

The strands enoiroling the guinea pig lobes are more evident. Howover, the

latertvdning of the liver oellular trubioulum in neighboring lobes is also

1evident hers under strvg magnification. The delimation Is therefore not com-

I __ ___ ___ ____ ___ ___ ___ ____ ___ ___ ____ ___ ___ ___ ____ ___ ___ ___
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0 pate, despite the fact that very definite differenoes exist between rat and

Mouse.

The demaration line among lobes as shown above, is not only created by

intervsition of strands of connective tissue but also by a number of other

ciroumstances; this is more true in the case of the guinea pig and rabbit than in

that of rat and mouse. As the venao oentrales runs in different directions to

the area the liver capillaries draw in a gnasi perpendicular direotion to the

corresponding liver lobe axis, the cellular trubsculi of the liver arid the cap-

illaries of the various lobes meet at their borders from different directions,

so that the border area may be recognized despite overlaping of the liver cellu-

lar trubeculi. A ktklx further oircumstance becomes apparent under weak mag-

nifioations the liver cells are often smaller near the edge of the lobes, the

grains are therefore thicker, so that more intensive Crain ooloring seen under

O weak magnification in oertain areas of the field of vision indicates lobe borders.

Main 34y in the case of th< guinea AIg for example, theliver section immersed

in a hemalium-.oainpreparation does not only appear because of clearer strands of

connective tissue, but also through this more intensive blue stain corresponding

to the Crain coloring of oertain sections severed Into lobes. The number of

oopper eiie )so ate=- U ave increased In V is area. however a complete eep-

aration of lobes Is also imposalble in the guinea pigi this is especially true in

the ease of lobes in which the central vain runs more or less parallel to the

line of incision.

In this respect there are no great differences between rat, mouse, guinea

pig and rabbit. A schematio vlen of a liver cellular truboculum shows in the

first place two rows of liver cells placed sias by side, which ia their center

encircle the .l capillaries. However, according to this view a liver cellular.o

IH I - _ I . . . . .. . . . . . . . . . I I. . . . . . . IN I . . . . . . . .. . •



Tr"ubsculum may be produced by+ a chance JoinrIn of siidlo cello, which following

a giveu diretio of Incision are enclosed by capillaries on both sides. These
liver cells are in contact with other liver cells in a direot.gn perpendicular

to that of incision under produoticu of gall cupillariev. The so-called livar

cellular Trubeculi are not in themselves periplerioaly rostricted to the peri-

portal area, but on the contrary afteu pss into liver cellular Trubeouli of

other lobes, a fact, which arises from the deborition of the ulifhtly evidenced,

often nearly absent dearkation between lobos. Such overlaping is so cogmon among

rat and mouse that a lobe demarkation can usually not be riven at alli small zones

of noareular cell arrangements, which continue the connection with nelChb-'L4

'rubwuli and clarify the lobe demarkation, are only caused, as described aboe t

when liver cellular Irubeoull lull in different directions to one another. But

a sharp demarkation can not even be found in the rabbit and fgainea piC, with the

exception of the definite reach of a larje periportal fidd. Overlapirg liver

cellular trubeoull may be seen as soon as the intorlobular connsctive tissue

sits iao threuds. Thae, is no basic difforence in the construction of a liver

cellular" Truboculium in the Culnea pie, rabbit, rat and mouse. An indicated above,

tho width of the liver cellular Trubeculium is often composed of only one cell and

%hie appears to be the rule in the horizontal section of the lobeo near the central

vain, while the Trubecultn forks towards the periphery. An inspection of a greater

namuder of yrparations might impress one with the fact that the monocellular liver

ewllulasr Trubeaulium is rarely found in mouse end rat, a discovery which may only

be cleared up by reasons of a wider mesh capillary net among these animals. We

conclude from the preceding, that single zone Trubeoull never croe the entire

lobe to the lobe periphery, since the Truboculium is only an optical cross

oetio in the alveolar structure of the parenchyma.



a) 'he Liver Capsule

Tho liver oapsule of a number of studied animals consists of a thin,

evenly wide layer of strands cf conneotive tissue, in which the presonce of

elaatic strands was not noticed. The fact that the liver capsule or Uat

Its oapI lary endothelia encloses the apiarently blind ends of the liver

oapillariea in the aret. between two liver cellular trubeuli, appears of

inte-ent. 7he liver circulatory system. in certalu areas, does not only

reach tie liver capsule with these capillaries but .&£iger veins, central or

interiobular veins are also to be found under t-na atui (especially in the

rabbit. All these orcumstances are most evident by use ef %Ulolry'r pre-

paration.

b) Protoplasm of liver cells

As the plasma structures, which we cbs. '-vd in seoctional ,ope'rctionI

are artifacts produced with regularity, the untroated cell ntudy . 'sL:t bb

compared to the actual relationships about to follow. Cll .ruc~ure by t,-l

usual histological teohnique - we ohocce the Hematoylin-Lonine stain arte.r

Formaline fixing - will be discussed below. Constant differences appear amoug

tle v a riouse t;~ -I--cf - i., a fee,;l w hi ch , v b a o; fiJm -r t-ne - th 1.z. -~'A.

researcher under certain oircumstances.

Rabbiti The liver cell protoplasm is in Cenoral strongly granulted.

however, finer protoplasm& areas also *xist next to the rough, an irregularly

shaped porous area may be seen between these. A lur.Ty cytoplasma also exists

where the latter recedes and where the protoplasm seems homogenous under weak

magnif ioation.

GInsa ,i gi 116 cirountances are similar to th ose of the rabbit, with
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O the differenoe that ohances in the plasma str'-otures between lobe center and

Perilery ere not unicomon. 7he centrally located cells have a rough plasmatic

web st.-ugture, correspondIngly rough protoplasma strata. Tho cells nearinf the

periportal area evidence a thick, rough or unform2ly fine granulated Froto-

plasm. However, there are exceptions to this rule.

Rat The protoplasm is alwost uniformly finely granulated in single cells,

but the rough strata with webb structure predominates as with the rabbit.

Mouse: The circumstances here are so very differont from those in otuer

tjypes of animals, t.hR" wvea an isolated cell may be reoognized as a Mouae liver

cell. The protoplasm Is usualy strongly segmented, apparontlY precipitated

Into variously intensively colored strata; these are Coneraly connected by a

fins network. This nucleus often appears to be freely lyinC in an enpty

space. The question of the nature of the strata oonstituting the plasma will

not be teken up here. In connection with the protoplasm Flykogene contents,

pleazt refer to the correspor _ ug cbapter. It should be stated i_ &lbumin

granala have been evidenacd in the liver cell by methylireen - Ryrsuine stain,

on which subjeot exists a volumirous literature (Berg, Faschleis).

Thu lver Cel Iuoleust The nuclei are never marginal. In the case of

dc'.;te nucee bot *ue1 Arm ml ightiv rni u rm j* Ai ~OL*rkz

difference possibly consists in the fact that the mouCe nuclei vary greatly

in sie within the same area, and that nuclei may be found next to th soe of

normal sie, which reach a else 3 times greater than the rest. The following

data, cf Importanoce in connection with th( nunber of liver cell nuclei has

been assembled from literature. Brid~e ftund numerous cells with two nuclei-

our personal obseravst1,,S, corraborate his findings. Bohm and Davidoff din-

O covered a predominance or binuclear cells in the liver of certaiL rabbits.

Finall Tubies Cohn discovered from two to four nuclei in liver cells 1wxr

. _ - . ... _,__, . .. ..] .. . .. . .... (7 .. .. .. . . .. .. .. . .



Lw
'3 3 to 9 tmos over normal takeu from rabbits fed on Crass aiid oats. he also

observed clear mitosle in t.se cases. This discovery ajpears of importasoe

sinoe, as shown by Dlsozerro and Vassals, mitoeov are oxtrerely rare in Ue U
liver cello of frowD, healthy anim&ls. FiLures which correspond to a direct

division are found more generally. LAukJanow believed that he coAd prove a

dependence of the nucleus number on nouriehont, as binuoloar cells in mioe

increases in numore under more intensive fat nouriuhaont. We were able

to establish the occurrence of 3-nuclear cells in a r&tbit once, and even thougb

not regularly, found binuolear cells in other animal ty.ps. The occurrence of

plural nuclei during cell reproduction has been described by various authors.

From two to four nuclear bodies may be found amonf; the animals under dis-

cussion. They are moot easily studied with use of Leidenbain's 8' ain, or by

application of Kolmer's modifioation. They are not necessarily always round,

may also evi ,ioe a single shaped apcarance and are of varying else. The

nuoieus chromative stmucture cenerally appears extremely porous and very finely

granulated, this is especially true in the case of heidenhain S stain. Occasion-

ally it may also consist of rough threads. No differences were found in the

chronative structure of various animals. The chromative is equally disttibuted

In Via nucleus and doe uut appear to be greatly accumulated at the edges.

Under normal conditions, we were unable to establish any evidence of degenera-

tion in the various animals from the point of view of pyknosis and ehexis.

According to Sohleter the nucleus treated with sublinate or pikrinsublinate -

glacial acetic acid shows a mainly homogeneous, elveolar structure.

The Gall Canillaries The ak:e old diskvte on the existence of glak gall

capillaries may be considered finally xaltklad settled, lu so far as such nets

are the rule a °nog rodent s . It is i mp ossible to consider the pertinent liter-

ature in this work, but one is referred to Oppel's final compilation on the 'I
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subject, mainly dwelliaj on the diaeputs betoeen Ratxius on the o.s hand, and

Hering and V. Bberth on the other.

(Fi&rare 66, Rabbit Gall Capillaries, Golgi method).

The P.oouracy of the vie~w-int on tie existence of gkxt gel. capillaries

in the anizalm we studied is easily proven by 1ie~eration, subjeoted to the

Golgi method (see Figure 66). A great number of ndependent nets may be found

in certain areas of botb rat and mcuse as well as iti the guinea piC and rabbit.

At tims on ever. geto the impression that there exists a a :all number of

blind end and aide branches. This is particularly the case in thicker ssctlons

.uhich are microsoopically studied at an average section heieht, or in which

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

Mollendorff-Stohr, while describing the human liver, feel authorized to state,

that the number of nets is in no way as great as would be assulned during study

of certain fine sections und*tr weak maignification - the authors in questic.n

base t's on the fact tha. the nets are ouly elmulated, by the zig-zagging,

small canals with side branches crisi-oro sing at vrious levels - this was

in no way true for the types of animalL, we studied. 7he number of aculal Lets

is certainly extremely high* V7* would also ?Ake to remark, that thick sections

give more accurate pictures than thin areas, since th* quantity of intact,

uncut nets ay only be found in a rel.tively low' rumber in thin sections.

However, t.iers is no doubt t~a~t blindending side branohes of tie gall

capillarlb:a exist among all the animals under c onside-ation. The diazoter of

these side branches is equal. to that of the main vessels, a fact which ix~dscse
that this is not a questior of ".ntraoeluler secrotion capillaries described

toy variou autLorv. Th~e eide brano.ee ar3 of veryi--Z lect and at timsu

0 reach the sise of the liver cell cross section. Their ex' rx*etles L-ay terminate

in small, buttoL-llke broedenIngs. The side branolew of two ain oapillariea
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O runninr parallel to omo aniother in the liver cellular Trbeouluz intertwine

An that area. Aside from these evident, blind endlae capillary side branohes

which reach !.nto thu liver oollu, s:ll Irotrunions my be fouud .. th-i Gclgi-

proparatlon, often apiering rs dots along Ue min and siu-. .raiohes, and

only visible uuder strong matificution, w1ch oorreonmd to the growths dee

cribed as lutracellular secretion capillaries. The nature of these protru-

mions ay not be ascertained with the Golgi pre;-ration as cellular borders

can not be perceived, but the lsot that these protrusions are thickly grouped

around the capillaries allows one to assuue with certainty that these protru-

sions actually represent the so-called oellular structuree. The larjes capillary

side branches described above at tiime odidence 9 dichrotonuocal forking, possibly

resulting in a button-like sweling of both ends. It must finally be said that

both side and main Sall capillary branches way be stretched out or sinuous.

O The lest .ase might be conditioned by artifacts which will be oousidared at

later date.

Homogenous results were not obtainable in specific preparatliona, by the

Golgi method and conclusive results on the existance of such an intraoellular

system of vessels could not be reached by the Otami method, of which we will

@U .W £Jio

In oonnection with the question of an iniependent gall capillary wall;

and with direct reference t4 Oppel's theory, we woald like to state the fact,

that while using the usual researon method we saw no meibrana propria in any

of the animals we studied. 'e must Uherefore, most probably deny the existanae

of tle latter. When the liver, as "a £en erally accepted, is reduced to a

tubular structure In t i last extreme, the gall oalmillaries uonatitute thu

O gLand. -- lumiu, the ]iver veils of their walls, and the lypothesis of a eme-

brans prcpria separating lumen and cell would be iloeioal A ZZIrx.

i
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No b.tsio differonoe exists in the gall caliilary morphology of the

rabblt, guinea pig, rat and mouse for, as shown above, the system consist.

of nets ending in large and zsall blind si. branches, in all animals, never-

thelese a oomparative study of the morptoloy results In certain differences,

which according to our tests, may be given as followat the roain differenoe

between the rabbits and other animals is the fact that the gall capillary nets

are oomparatively few, a fact whioh is evident even when considering a thicker

seotion of medium height (see above). The blind ei.ding, large branches cross

beyond the note in all cases. Also interesting is the fact that the larger

gall ducts are strongly intertwined in many areas of the preparation - because

of whicb rabbit liver is easily identified in Colgi preparations - and that the

rmll, so-called intracelluler gall duet protrusions are much more numerous

tkan in other asimals From a technical stand point we should finally point

0 to the fact that rabbit gall capillaries In contrsr wiun those of the giinea

pig are difficult to identify when subjected to the Golgi method and at

only small areas of the same #ection generally react to stain. The stroncer

intertwvining of the gall capillaries may, as ahown above, be considered an

azrtifactj however the relatively constant result only in thi case of the rabbit

In a way points acainst this o;A ncr . Differeatiating morphologlial data may

.4.1~* . a .* .' Ql, 4it 4'r ,*-Aq El W, MIU I~
4 %AA A pig;- rat n=-ue itra

liver may passiQy have slightl rougher nete and relatively less side branches,

Ah st&ted previously, one may also bring gk gall oillbries Irtc

evidanoe by use of certain Hematoyline stains. Lven though the use of this

pwocese helps cloaly understand th. relation of the gall tpillariea to the

liver cells - a great advantage over the Gulgi method - according to cur

exisrimento it baa the disadvantago, that it is not uniflrx, and that It of ten

/I
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f8ils with cortaln tYTos of rnIm Is. '-hilo ono uzu lly obta'n3 clear robbit

6ll duct plcturcc by ttiUs method, Cuinea piU, rat and mouse preparations am

can't be usod iu th Gtudy of tjo s-allor i,611 ducts; th.1 I& yrtl,- Looaxieo

tie liver cslul&r protclasvic, or thc lrstco:-c of the last i;tmcd vcrininl

stain stronjy, keepir& t!,e j;all duct structurcs from a 'LarinL:. labbit pro-

1,6,atlors, as stated, produce clear iicturez. The call capillaries run either

cross ways or in length butween the livur colls. On,. clearly" soo that

diohotomicaly aup&rated gall duct ca,.1,larico ovo t.iully wil terdnate gn a

li,-er call, itagos, which may bo caused by the imi.rezsion of dlichotonicaly

forkod, inLracellulcr capillaries. An exact study of te rropurations Incli-

cates that this is not the case. Tbin loads to the conviction, that these

irages correspond to curface sections inoluding the topnout cellular surfaces,

that the vessels in question are buried deep in thu liver cells and that they

O represent intervellular Esii cuillaries. In the first place, tis is based

on the fact that one caunot perceive any blood caillaries entering the liver

cell at a same level, and that tre nuclei of the correpolndl1n cells are invari-

ably located bigher or lover. The intercullular atructureo critically discussed

above, can not even 'Le found with certainty by the Hemato line methods.

1be passage of Call capillaries into gall ducts 1.a clearly seen in Golgi

preparations (see Figure 67). The passa~.e is £ener!ly quite sudden. This

pasnage is rarely seen with staining mot.hods which brin£ out the liver cells,

as also stated by Von Mollendorff among other things. According to this author

the cylindrical cells of the gsll duct3, alterneted into a thin strsta of the

epithelial cells unite directly onto thu liver oellular trubiculi. \

'4
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la all dunln. Gallbladder Aud Feriportnl Area

The situation in the rabbit is the followingi as described in the

* chapter on gall duct capillaries, a number of capillaries join to form small

gall duct&. The area of junction is either in the peripheral sections of the

lobsa or more often in the peripcrtal field. The small gall ducts are coated

in a flat, endotheltal, one row epithelium, which soon changes into a oubic,

and with the gall duct growth in size, into a uniform, vhich; one row cylin-

P drIcal epithelium. Beside the normal epithelial cells in the ductus hepatious of

the rabbit, Tobioas Kohn distinguishes large, swollen, light cells, which are

not to be found in intraportal sections, and fizally Transition forms between

these light and the dark cells. The total lack of fat in the epithelium of

the rabbits' extraportal gall duct section is striking in comparison to the

abundance of Akt in carnivorous animals.

0 According to Renaut, a cross section of a rabbits' ductus oholedochus

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

followed by layers of flat threads of muscle in various directions, and finally

connective tissue. The glands are serous. Mucous glands mouth at the base

of the longitudinal fold. The surface epitheliu is cylindrical with a

striped articular border. Numerous mucous glands are located at the level of

Vater's ampullae, they are differentiated from the Brunner glands by the fact

that the latter's glandular basis is coated with granular cells.

The gall bladder mucous cover evidences & clear matted structure, with a

limited number of serous glands in the submuoosa.

The topographical structure of the guinea pigs' snall Call ducts is

similar to that of the rat isee belcw)l here too, small ducts may be found

~ in the periportal sections of the lobes, most of the remaining gall ducts are

seen in the periportel chambers. Similar orcumstanoes exist in connection

1i -.........L .., --...... .. ........
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C with Vie gall duct epit.ellum; the larger the gall duct, the higher will be

Lhe epithelium. However, since the epithelium of the small g511 ducts is

cubic and changes into a high, very uniforsly consructed cylindrical epithelium

In the larger ones, a margined difference exist from Tce rat. The nuclei lie

at the base of these cells, the fraotion set in a lumen direction is filled

with a homogenoue protoplasms. The cytoplasm appears to have swelled in a

cellular cup manner in single cells of the large gall ducts; the protoplasm

is roughly vacualated, unregulerly granulated secretions (mucous?) may be

een in sing.e Vacuoles stained with hematoxyline. The last cells described

are rare. The coating of the large gall ducts may be cut up. According to

all appearances, the small interacinous gall ducts in the rat result from the

union Qf gall capillaries and also from very small, epithelium covered gall

ducts originating in the lobe. Tho epithelium of the smaller interlobular

gall ducts is not constructed from cubic epitholia as in the rqbbit, but mostly

from stretched out, endothelial calls. Even the latter's nuclei are drawn

out and remind one up to a point, of the Kupffer starcells. This epitheluim

only changes to a cubic form, after the union of a large number of suont eta

into larger ones. The nuclei round off, the cells become higher. The

epithelium of the final gall duct, according to Ranvier, evidences cylindrical

cells and between these cells broadened near the base with intermediate forms

between the two. The membrana propria of the small gall ducts Is constructed

from a layer of connective tissue, with nuclei lying parallel to the flat,

endothelial-type gall duot epithelial-oeil nuclei and only differ from the

latter because of their more compact structure.

The hepatici are rather large, canals, covered by a single layer cylindri-

0 cal epithelium, located vithin the liver capsule n the liver paranchyma. The



periportal onneotive tissue is exceltionally rich in the iediate vicinity

of the oaaal, the nuclei are ozceptionally oomieot within the connective tissue

and, in their morpology, are hardly different from the nuclei of smaller gall

duat epithelia. Inoisions of the ductus oholedochus immediately after its Eukni

exit from the liver and at a distance from the liver opening, in the area near

the main gall duct, show a great number of, perpendicularly cut, smaller duets

the formation of which can not be explained without L.arther research. The per-

pendicularly cut smaller ducts first appear as protrusions from the oholedoohus,

which may correspond to the Luschka ducts in other animals' gil-l bladder wall.

These cross sections may however, contain small gall ducts which run into the

choledoohus. In this respect one may put forth the fact that a great number of

small g&all ducts exist in the seotio, of the liamentum hepatoduodenale nearest

. the liver, which are obviously connected to the main duct. More precise study

of this question appears necessary.

The mouse gall ducts are so very different as far as the epithelium, from

the ones of the other animals studied, that the mouse livermay be identified

by this characteriatic only. The epithelium not only of the smallest but even

of the largest gall ducts in the periportal area is low, endothelar, in the

larger gall ducts it remInds one of the endotelial coating of the spleen sinus

and onl changes into a cubic epithelium in the large intraheptal gall ducts,

and only assume a cylindrical character in the extraheptal gall ducts and

in the gall bladder. The nuclei retan quite large in relation to the proto-

plasm, thc wide protoplasm band, which may be found in a lumen direction in the

othcr Animals, does not exist. Serous and mucous appendioular glands are not

to be found intrahepatically in the mouse. 7hurough research is ntessary in

cannection with the appendicular glands of the extrahepatic duct.

p
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We may make the following re-4rka in connection with Call duet muscle

structure. We were able to detor-ine, with certainty, flat muscle structure

In the mouse choledochus and in the smaller Eall ducts, The rat w-'.etory

gall duct, according to Ranver, has no flat muscle threads, C- --- 1 Is built

of longituunal bundles of connective tissue, mixod with elastic treads, which

are arranged along the duct axis in longitudinal net-like meshos. The guinea

pig duotus choledochus and cysticus havo a considerable layer of muscle (Variot),

m ore thorough research is still necessary iith rospect to the muscle structure

of smaller ducts. llendrickson did thorouL4 h research in the various muscle

layers of rabbit excretory ductb as compared with those of dog and man, and

arrived at the following conclusion with respect to the rabbit (quoted according

toPPel)

"The duotus cystieus and hepaticus have a cros--, a length- and a

diagonal-musole layer; She ductus choledoous only a cross- and a length-muscle

layer. iach duotus preserves its typical structure at the joining point of the

ductus cysticus hepeticus and oholedochusj the wallas of eacb pass Into that

of the next. We were able to establish the existmnce of flat muscular tlreadb

in the interhepatic gall ducts of the rabtit both in Gieson- and in Mallory-

preparations .'

Extensive research by Doyen exists in connection with the muscle structure

of the gall bladder well. It is a question of oral and elliptical meshes,

unlike those of other animals, for ex. dog, cat, pigeon which are muscle bundelp.

grouped together from a limited numter of main directions, which stxongly cut

into one another. According to Hendrickson the rabbit gall bladder has 3 layers

Qcf muscular bundelai a cross-, a length, and a diagonal layer. A muscular

a.
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sphincter in the ducencl section of the ductus oholndochus of the same

- animal type haa been desoribed by the aamu author, it corret onds to Oddi'e

sinor in other animal t.ypes; as far as we know, there is no previous

literary evidenoe on the latter's oxiateuoe in the gCuiws pifp rat and mouse.

WWJ
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~F. Adronale

by Karl Lowenthal, Berlin

with 2 illustrations

1. Normal Anetomy
I

a. Morphology

r With the adrenals of the laboratory animals, experimental reaearoh has|

been employed and C¢neiuentl- thero exist a considerable number of observa-

tions on the nature of the healthy or~an. Liowever, they are not assexbled

in a aatisfactory amount and were not perforzed systematicalli enough so that

many oontra. iotions still exist. Only in the last year haa one undertaken

larger aeries of studies on the normal anatozy of the adrenals. I will t8u-

review slightly the oAder literaturo and for the following description use for

the most part, on?,y those works of value for our jr ose. Since under oertali

aenditions, which fall in the field of non-i.normbl (variation), the organs

pass through visible variations, mention should be mude also of tlhem. Th-

pathologioal anatomy of the adrenals is chiefLy not worked out. That is

actually remarkable since these or6Lna regularly sbow clear and dofinite oon-

ditione in many injuries to the entire orjcnism just as they do in man. As

yet little information exleta dospite of this.

The position of tLe adrenals ooores~xnds in general to that in mot ani-

mals. According to Schauder, in raubite the rifht adrenal empties into the

space between the cranial part of the kidney ond the yosterior vana cava the

left one also lays next to the postorior vena cava in the cavity of the cr"nIal

polo of the left. kidney but a fingero width removed from It. In the mouse the

organs laV medlo'ranlal from the upper poles of the kidneys; the left with

the abundont euboutanoous fatty tissue In abvut 11 =- , te right Is 3/4 =

distant from it. With rsmoval of the fat tissue, they are in conla-ast only

~ I
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about 3/ "d 1/2 .

The size of the adreals after distention and the weight and the quanti-

tative relation. of the Individual components uf the orjan will best te under-

taken aooording to the species of animal. liabbitsi 3chauders 7 x 4 x 3 l;

R. Lrsuaea length 8-12, width 3-4 mm; Eraueri weight data only after fixation

and indeed with dJffernt. f£ixizi mediu for bodi sidos, therefcre not useable

in practice Bfgeri saie deoteranations on i01 rabbits from 0-42 mor.ths in age.

Ovin& to the care wit.h wLich th be investiga tions were ooii-lucted I Fresent the

rvsul*, in the following table which to be sure has been much simplified by me.

I "tentionally emphasiae that here only the moan values of each individual age

&oup are give wLoreas the amount of variation in as greatly correlated to

equal agoed an to *iual weight anlmala.

0See Table

I cust latar reutru to the tabie several tamos, tbus in the case of the

discussion of the quantitative relations of" the individual ogan parets. In

any came it follows from the flngores of bager including those not given here

usat first of all the weight of the adrenals is not directly proportioned either

to 0 4 we...-1,W, or U ti i as Of, a " tu , 8endly it follows Uat the left

adrenal in almost always larger than the right as is also tho case In man and

is easily explained from the spetial relations in the upper Vart of tht abdomen.

Thirdly it follows that the adrenals from px-berty on are sigrdficantly larger

in femaley than in males. These facts find their analogous in the other species

of animals (Castaldi, Deaneasly, Donaldson, Gweysse, Hatali, Hett, KoJina, Maaue

and others) and thus incicate tVa study and control animals should cover both

seaoi u iforzly and that we must be aware of the establishment of a compensatory

LI ertrophy following the removal of one adrenal. Guinea pigs; Gwyssos
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ler4th 8-10i mm in males, M0j.-14 i u femalea. in which conznetion Lravid

anirals (see later) wore alo mneaired. Vord'zzi3 uuing fezaleo of 400-600

gr. t.,P were a&ut la10 .X) - I1t350 of body weight. beeaesen and Carleonw

"/2 animals. Formula for caloulatizg the exieotd weight y tie adronal& of

from t.he body weight X is namelys y w ax - b - cx2 , if, 6L 400 g ad

y W cx2 - b - ax if x 400 g. The conOtnt.s are in the first case (values

for ascond in parentheses) a . 0.CC083 (O.Go0C9) b . 0.035 (C.Z14) o -

0.0000Q004 (0.0000C14.. Also here one finds a very large acttoaring of in-

dividual values, and moan V6iht of both adrenals to, ether a&nwi.t 40 mr with a

body weight of 100 g, 90 mi with 2)0 j, 14C mg with 300 g, 165 mg with A.GO 6,

220 mg with 500 g, 305 me with 6C g, 415 rg with 700 g, 555 mg with 800 6.

kterna and Januschka; 13 almals, weight 36C-800 g, moan 5b8 g, botth adrenals

O 126 - 632 mg, meoan 527 mg, predominantly malea. Left adrenal bC-190, riEtI

50-170, moan 107 and 89 me respoct',,ly. Left distended 10.0 x 4.6 x 3.6 and

right 9.6 x 5.6 x 2.7 ru with still greatar rangc of vLriatioa. Caataldil I

cite the nuirbera for both sexes LointlyI zee I rontt- 40 U, 8C ao La volume

and 120 - 170 m6 weight for both aoreifla; Age ? aontht - ICO - 20 cc ezLd 230-

350 a-g; age 4-6 muntias 160 - 300 co and 3C0 - 70 w. Eat: Ffttai: bodl

---. 5 , le, of .bot-Pna x -nala n ;Iea e-ias 1b (1.6) %&1; 10 & and

4.4 (4.4) mg; !. g and 6.4 (6.4) m; 20 g and 8.1 (8.1) rZ; 30 g and 10.7

(.10.7) mg; 40 g and 12.9 (13.4) mg; 50 g and 14.7 (16.1) mg; 70 g and 10.0

(21.3) ag; 100 g and 22.2 (26.8) VZ; 20C g and 34.2 (52.9) mt; )00 g and 44.6

(76.6) mg. C&mcron and Car-ichaael 4 youi- anmils: weiCi~t b7 - 160 S. both

e4renala 14-26 zC. Cameron and Sodzrani 4 older L-aIOS - weight 255 - 289 i,

23 - 28 mgj I older female, 244 g and 53 n6. Dnvldson i. his griet mnotra'

O on the rUt Iiies the fl;;ires from hItta; he e ha.iza t5 the aeiujl

differer.ces in adrenal weighLt first a;ieors at the age of 50 da h he alao

.
i• I



mentions iumc.rtart racial differances; t o adreals of . c are

about 2j tmas as large as those of Z i . Iouse, weirht

[ determinations of the eutire organ are not listed anvher* &.).1 this is under-

et&.dable due to the minuteneta of the adranals. Only Leffkowitz and hosenberg

gLive the size as Ij x ia x 1 mm.

In an organ uzich is made up of two so b&.itally different tissues, the

miAsodorl cortex and tho cotoderyal medulla and the former made up of very

u.nequal sections, mai" reaearQ-hss have directed their aim to the relation of

each individual part to each other. Naturally the findings of the various

ivestigations are very difficult to ootj'are wlth each other, since the methods

are often incomplete and differ greatly from each other. We must again treat

each species separately.

RabtL Only Bager presents precise figures (see table on p. 364). It

shows Uat the orrt v preg~1iuntes; whereas the medulla in the new born rabbit

makes up about 1/5 of the weight of Vie organ, it drops unt.il the time of

0 berty to about 1/30 of the organ weight, Guinea gigai Castaldi; the cortex

predominates; it decrOsOOe in a relation oomliruble to that shown by Ba~er

for rabbits. I give therefore only the mean values for both sexes and all age

stages jointly and also simplify these somewhat. Both adrenals 129.8 -Z Ml oo;

Cortex by itself 117.1 j 7.09 on, m=dulla by itself 13.1 j 1.08 cm,

a 8.9. Fatt Donaldson; up to 100 g body weight. the ,ortion of medulla

to the organ mass, remains in a generally constant relation. Corresponding to

his standard figures put down in the Lonograph the anount of medulla averages

6.2X in males of e D and 8.3% in fenale; in v Lnrvericas a

4.7% In male& and 5.9% of the total adrenal mass. Mouse: Eiller; mean values

are obtained only a few aniala and with only sligh't eve differencep: v r..g

female adrenals 1.8 cc, cortex 1.76 co, 1.62 cc end 0.22 co respectively.

I4



Ta rai 10 normal fena19n adrenals 1.42, cortex 1.20 rzioaulla 0.22 cc. Hatti

Cortex in maloes 75-8 5, moan 82 in foraleu 78-92, meLn 8.7U of Vie tutal organ.

Fi.u"rt.hgr data are found on the relations of Cis cortex aootlone to eacOh other in

the work8 o f a number of authors; of those we will ornlv mention hero the fol-

lowingi bater, JaJl=, Kolmer, T&r.ra, and others.

0
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C. The Periporta'. Infiltrates

In the liver aud in the proximity or the periportal area of all research

an-'mals we studied, were found great coniloerations of cells which at times

oorresponded to lymqt cells, and at times t.o largo morionulear elements, know-

1e4*e of which would be of Z-e!t value to experimental pathologists. Until an

extensive study of thls question Las been comFleted, we can hardly state with

oertainty for every case, whether the cell center may be expected as a normal

ocourrenoe. 'hue in the case of the rabbit, for example, the question an to

whether \'.e irfiltrate does no% reCleot a Fericbolanitis deucrib-d under

Co0cidiosis (see the latter) must reaain open. We beliove however, that we

ma describe the iollo ing discoveries as normal occurrences.

Ceil centers are found in relatively groat or small quantities in the rat

liver, which under weak magnificaticz Zi;-. te impression of being oong omera-

tions of circular cells. The greatest quantity of these cells are situated in

the uroxlmity of the large periportal si'eas or in that area which corresponds

to the border of two oveirlaping liver lobes. These cellular groupings appear

to be arranged mainly in a rerivascular mannc.. In cases of scarce gioups

which lacx an individual vessel It so*ms to be a question of cellular groups

met on a ciagona.; boo* structures resembling va-, ry grately

in size and extentj they may be nonexiatent. These structures were described

by Pashkis, Landa ate, and variously described, These oelluiar buidups, if

objectively ccnaidered may be described as followsz it is mainly a question of

relatively plasma poor cells, with large, daxk. colored nuclei. The nuclei are

usually puligonoua, and often longimh and swollen, smaller structures may be

detoc~,d in the protoplasm when subjected to a lamatoxylin - Losin preparation.

O Ocoaesionally cells may be found in the peripheral areas of the group which

have oosinophkl nuclei (or rather pseudoeesinophile laukocytes in the eabbit)

.. . . . , m _ __m j . . ..
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or vAich are MnCranulatex a d have one nucleus of the lokocyto tyre, SAnt;le

ele,Uxts with cloncated nucloi, u.Lici according to all evidence are connected

with the structure su.jortlng the collular complex and which Luvae a lighter

and mcre finoly granulated clircsatin atructura mA" - 0Bean rear these cells.

Calls of the nnutrof.ile ty)p jhl c }lorihous nucle mby be found in certain

Iroupe, and os,*cially in thcir centers.

Analogous, very s:.All Croujs may ven be seen quite soperately In the area

of the lobe, near the vena centralis. The condition of cellular i:roups, as

Just dscribod ., b" considered a usual occurrence in the guinea pig. The

infiltrates are usually located in the poriportal croa, noro rarel, ° in very

small dilations within the lo.e. The group are eithor arranaed arrouzd a FBI'

duct or alonj an interlobar vain or arrouna boti. It aupars of interest that

the grous corresajnd to circumsoribed structures and do not envelope lonG strethes

0 of gall ducts and vesuali, as indicated by vien along studios interlobular Veirsa

which at least under weak magi i f+ct-on, clcarl- Indicutea tia ares of the coil-

ular groups in queations. }however vab may notice, under stronker magnification,

that the cellular groups ip not sharpV2 limited but that on the contrary the

large interlobular veins have a very frequent advontitia, so that one even has

the impression that foreign elements, not part of the adventitia are inserted

z -- t..- "oln ".al. "hi- olluar' abundance of the tissue surrounding the veins

and of actual vein walls appears to be the primary reason for the relatively

evident appearance of the interlobtlar areas in the g ;nea pig (see above).

With respect to the constitution of the cell grouts, L.Any varyine circumstanoes

exist within the sae liver. Uiually, as vith the rbt, it is a question of role-

tively large clle with larps-, u.regulariy shaped, but united nuoleus. In other

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

O or split or even karyoheotio nuolei, so that as xo give the impression of an

I i ....| .. L . ... . . I I ...| . . ." -.. . . . .. . ..... .

ii ... ..



0 sout ixfOOtious leuosyte infiltration. Finally, aingle or more numerous

cells with eosinophile nuclei, may be fouad mainly in the puriplery of the

groups. Abnormally large cells with basic rotop, asma aro rure; they W also

indiOate aqosis. The above described Eroupa with strongly oplit, karloheotio

n clei are ver frequent when tisy are not locoted in the prilport.l field,

but in *-he center of the lobe.

Similar infiltrate groups are also found . ne ouse. Thore ooourraice

Is however not as ozmnon. Vanyv livers are found with no trace of cell infil-

trat*e in the periportal orea. The infiltrate arrarmont is perivasculur her.

too,. However, they are also to be found In the neighborhood of the liver

parenchyma. The fact that tho rim of the infiltrates is usually not olearly

darimed im aLrikn,6. As for as their ooQ3titution, they are at timo composed

of larger cells with bubble like nuclei, or sill of tightlv squeezed small0
Vn la trates of the type described are rarely found In rabbit livers devised

of cooidii. Emt describes a small periadrentitial group in the liver of

normal animals, wtioh is partly composed of round cells and partly oi,.' of "in-

tarf ilailar bistiocytes".

Da.k-la our.. ... .. U .. aes " u o a .Dove ranb . it.

gu2.nwa pi.g, rax enu mouse, one wvuld 11ka U. ,.ution that with respect to the

liver, animal conducts, feeding eta. may be or influence on its structure,

that the definite pthological character of one small eroup can never bs deater-

mined viit oertainty, and that therefore, findin s, as that of Epstein for

instance, only permit one to dreaw a oonolusion wit&!&& the frame of certain experi-

sents wden a correspondingly large number of unspoiled normal animals have been

umaultaneouuly studied tcr oontrol purposes.
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H . upffer coils

The upffer ell produce te liver capillary endothellum. 'Whether or

not thie sinple layer of endotihellum rests on a hose membrane Is still a die-

putod question. It is corudLn that such c mombrune cnn not be lceted by the

xesent histolo~ical moU.ods. Tse cell irotopiasm can not be seen in the cellu-

lar surface, the study of Kupffer collo in normal animals, therol re rests

nearly entirely on cellular nuolei. The cells may be considerab],Y swollen under

;athological conditionra, usually cito l.1n9a, swellinr caured by phagocytoses.

The nuolel of the Kulffor cello in norma! anials are generally easily dIsnE-

ulshed from the liver cell nuclei oven unaer weak cularfment; they are primaril.'

smaller, have a thicker chromtic structure, therefore are mor3 ,OhiYely

collored with nualeue stains and finally, usually have a ,'t vpeo

O They are uswally rod b"1s0d. 'ie rod axin ubuu.ay &lVz 4 - . i0 u.ui-

lary ax.a, or perpendicular to thu central "ieiu. N;uclei cut in lenLtha or acoross

are found depending on the line of cuts. Even though no great differences exist

between the Kuiffer cells of rabbit, Guinea pigs, rat, and mouse the folloving

small differences must be recorded. The greatest difference among the mentioned

animals is the relatively high , .ber of Kupffer cells in the guinea pig, a fact

.ich allows the reco nit-ion of a proparation as guinea pig socLion. I previous

ertiole, has 4.intod out that the Kupffer star cells in the guines pig are

thicker in the poriphery of the liver lobes whereby a leos difficult division

or 'Lne liver .LOSe is maae possible in that area, while the absence of the

periportal connective tissue would not permit such a separation. The gunesa

pig KupXffr cells possibly seem more obvious, because K their oeilular

0j
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Q struoture is extremely thick. It should kz 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 ellongated-oval than those of the other

aninals. It should finally be stated that no type of phagocytosis was seen in

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

respective sections in conneotion with Fatt, Glykogen and iron content of the

Kupfer cells, or of their nuclei.

le The liver and Gall bladder nerves.

Both the symaticus - and the Vagus strands reach from the sympathetic nerve

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

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

chance agreements, the same holds true for the spleen. Unfortunately the

parenchymatous organs are the ones whicii for the most don't allow a certain

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

cated by a mass of histologico-teohnical data, none of which has been proven

fully reliable.

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

sprpls dJ.&cuzed, tlq ude if the maeth.d of Agduhr and DeCsstro, Thce nerve

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

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

to Stohr ganglion cells are rarely found in the periportal connective tissue

(Schmincke).

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

" gallbladder wall. The ganglions are connected to one another by threads among

which neurites and deudrites can not be differentiated. A thick mesh of im-

pregnable threads results. The gall bladder nerves follow the vessels and then,

having reached the adventitia, provides the various sections of the bladder

vanl (Stoiu).


