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I. INTRODUCTGRY NGTA, MATHODS AMPLOYAD.

The changes which occur in the c¢ells of the en-
dothelial lining of the pleura, the pericardium, and
the peritoneum, as a result of digease,are practically

unknown; at least, they have scarcely been recognised,

|if one may Jjudge from the scantiness of the literaturs

]on the subject. In fact there is little or no litera-

ture at all, bearing on the pathology of endothelium.
This imperfect study of the pathological changes

is doubtless, owing, in a great measure, to the want

of a suitable method, for the making of preparations,
showing a large area of the endothelial surface, and,
fbeing at the same time, sufficiently thin for making
closer observations on it, Such morbiu appearances,
as have been seen and described in endothelial cells,
have been almost all made out by means of vertical
gections of tissues lined by them, Accordingl& it has
oceurred to me that by adopting a different method,
gome of the morbid changes which have taken place, in

these cells, might be better elucidated, The method

referred to and which I have therefore adopted, in my
iinvestigations, ia that which has been introduced by
Dr W.F.Robertson and which he has designated "Surface
lor Superficial Horizontal Section". This method he
employed in studying the morbid changes which lead up

to the formation of false membranes, on the inner




agpect of the dura, and the observations, thus made by
him, have increaged our knowledge of the structural
changes taking place, near the surface, in a way the

former method of vertical section entirely failed to

do.

In this Thesis, therefore, I propose to describe
the normal structure and the pathological changes com-
|ing under my own observatiogﬂas shown in the various
microscopical preparations 1 have made by superficial
horizontal section, and in a few instances by vertical

[section.

Until within the last few years, the histology of
lendothelial cells appears to have bheen entirely studied
'by examining thin transparent membranes lined by them ;
such as pieces of the omentum or the megentery of the
lower animals, in the case of the peritoneum, or, by

stripping off a thin piece of the pleura, and examining

(it under the microscope, after suitable staining.
§0bviously very thin tissues were required for this pur-
Ipose, and it was not always possible nor easy Lo pro-
cure such, sufficiently thin, to enable enough light to
pass through them so as to allow the endothelial cells
to be adequately seen. Such structures, for example, as

the pericardium or the pleura in man, are too thick for

this method of examination; hence the structure of the
ndothelial lining, and the morbid appearances in it

ailegd ,in my opinion, to be studied in a aatiefactory




manner, although the cella in these membranes are be-

lieved to be of the same character as those in the

| peritoneum, Moreovaanany pathological changes taking

(=

place in the cells could only be made out by making

1vertical sections thyough the entire thickness pf the
imembranes. But the method of superficial horizontal
/section enables a much larger number of cells to be
IJBeen, and that in their entirety, while vertical sect-
ion shows only a comparatively few cells, and,generally
but a small part of each and in profile, while it also
overlcoks many lesions and does not allow allltha

changee which may occur in the cells to be observed.

|in specimens obtained by the two methods, must, I
jthink, have little difficulty in deciding, all things
| congldered, in favour of Superficial Horizontal

|Section.,
i

|Anyone, therefore, who has examined endothelial cells,
| =

Nevertheless, vertical section has certain advant-
ages, © g,~in studying inflammatory procesaés, upon
the surface, it ia; of courge, essential,to make verti-
cal gections in order to show the changee takinz place
at a deeper level.

Again, it 1s useful as a comparative method. Thua
when granulations form, on the surface of the serous
membranes, the cells, though showing as a rosgette
shaped, flattened masa of proliferated cells, on hori-

zontal section, are geen to be distinctly elevated




above the'surface when vertical section is made.
Further, vertical section is important in ascer-
taining the various alterations which take place in
the dimensions of the cellsﬁ— poiﬁta, which have form-
ed the subject of investigation, by several writers,
in examinations they made of the shape, the c¢eolls of
the pericardium, the pulmonary pleura, and the bladder
undergo, during changes in the volume of the organs
lined by them; that is, during states of systole and
of diastole, or of contraétion and distension. But
this subject will be referred to again when the Normal

Structure is being conaidered.

(a) Vethod of Superficial Horizontal Section.

The method of Superficial Horizontal Section, how-
ever, is sometimes difficult of application. It cone
8ists in cutting away the tissue of the serous mem-
branes, parallsl tc the surface, so that a large area
of endothelium is obtained, in the specimena. 1t is

carried out by first of all making a pool of dextrine

golution, on the top of the freezing table of the
microtome and then freezing it hard, by means of the
oether hand spray. A smooth surface and one sufficient-
ly broad to contain the whole surface of the endothel-
ial lining of the pilece of tissue about to be cut, is
then obtained by shaving away the top of the frozen
dextrine,

[his hardened tissue, cut into small pieces, and which




may have been previously soaked, for twenty four hours,
in a solution of dextrine or not, is then dried by lay-
ing it on blotting paper. A small fragment of the
tigsue is next laid, with the endothelial surface down—l
wards, on the frozen dextrine, slizht pressure being
ugsed with the finger so as to get the entire surface
in contact with it. The tissue is then frozen on to
the dextrine by means of the ether hand spray, and is _
gradually cut away with a sharp knife, until a suffi-
ciently thin section is left., The knife is then lower-

od (if the Swift microtome is used) below the surface

of the section and the dextrine again sliced, away, this
‘piece carrying the section with it, .The .gect- |
ions are thon allowed to soak in water to remove the
dextrine,

There are one or two points,in making the sectio%
horth alluding to. Firstlythe knife must be very sharp
otherwise ra=ged, unequal sections will be obtained.
Secondly, in connection with such fibrous tissues as

the peritoneum, and the parietal pleura, it is import-

ant not to freeze the tissues too hard, as they become |
very brittle, and are then liable to crack across and
Jump off the dextrine during the process of cutting,
fhirdly, the knife must be perfectly horizontal, and
parallel to the stage; otherwise, the section will be
tnequal in thickness. Fourthly, the visgceral pericard-

jum (from which I have made most of my sections in




1 |
|

lstudying the endothelium of that surface) can be froz-

en quite hard as it cutg very readily, not having much
supporting connective tissue, When it is remembered

that one section only, can he obtained from each square|

block of tissue, it can be easily understood that some

care must be taken in the cutting in order to avoid

h
[frequent failure,
|

|
(b) Hardeninz of Tigsues,

At the commencement of my researches, 1 hardened

the tissues in Heidenhain's corrosive sublimate solu-
ion; but, as I did not get such good results by this
Fethod ag that obtained by potassium-bichromate and
formalin, I abandoned it and throughout all my work,
I have uged the latier., The tissues are placed for
twonty four hours in a ten per cent solution of forma-
linwith two per cent potassium-bichromate., At the end
of that time, the bichromate and formalin are poured
Bff, and the tigsues washed in water for a few minutes.

lhey are then placed in two per cent pure bichromate

until required for use. I found then that at the end
of other twenty four hours the endothelial elements
rere perfectly fixed. After allowing them to harden
?or that length of time I cut many sections with guite

I
satisfactory results.




(¢) Stainingz of Tissues,

In almost all cases, 1 have used Ehrlichs' haema-
texylin as a nuclear stain and eosin as & contrast
stain, Silver nitrate.l employed in omly one or two
casea, as 1 did not find it of much advantage, the
endothelial cells being as a rule, easily made out
after gtaining with the haematoxylin and eosin. In a
zood many of the sections, 1 found the intercellular
| substance very evident.

In removing the tissues from the cadaver for the
purpose of examination, it is most important that the
serous surfaces sghould not be handled, as, if the sur-
face is in ény way rubbed the endothelium is very apt
to be removed, and a false idea conveyed to the mind
afterwards, regarding its absence in certain parts of
the section. The best method to adopt is to take a
pair of forceps and seize hold of the tissue at one
part, and cut out as much as is required. This should
be done, if practicable, before the orgaﬁs are removed
from the body. All superfluous blood should also be
removed by allowing a stream of water to run gently

over the tissue,
II. MATARIAL AXAMINZED.

For the material obtained for the purpose of ex-
amination in connectiocon with this Thesis, I am indebt-

ed to Drs Fleming and Welsh of the pathological depart-




ment of the Royal Infirmary, to Drs Rutherford and
dagterbrook of the Royal Adinburgh Asylum, and also Lo
Dr Anderson of the Crichton Royal Institution,Dumfries,
to all of whom my best thanks are due. 1 may state
that I obtained all the material (with the exception
of six serous membranes, received from Dr Anderson) by'
personally attending the poat mortems and removing it
myself, I thus made sure that the endothelial surfaces
vere in no way injured. 1 may also state that the
cages have been in no way specially selected, but were
taken from the post-mortem room as opportunity occurr-
ed, and the observations and conclusgions presented in
‘this thesls were made by examining one hundred and onse
gserous membranes taken from fifty one cases. !
When I took up the aubjectxof the pathology of endo-
thelial surfaces, 1 resolved to limit myself to the
study of the pleuraxthe pericardium and the peritoneum
along with, in a few instances, that of the dura mater,
believing that the examination of these surfaces, in a
sufficient number of cases, would enable me to observe
many changes, and draw suitable conclusions from them.
As the pathological conditions met with, however, are
complicated, in many instances, and difficult of ex-
planation, I have refrained from expressing any very
decided opinions on their cause contenting myself, as

must be done, with merely describing the appearances

snown in the various sections.
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I hope, however, at some future time to resume
consideration of this subject, as 1 feel convinced
that many morbid conditicns still require to be in-
vestigated.

I have examined the durg mgter only in some cases
of inganity from which I, at the same time, obtained
the serous lining of the pleura, the pericardium and
the peritoneum,- In studying the pericardium, I in-
variably chose the visceral surface, as 1 found seci-
ions from it more easily cut, owingz to its containing
much less fibrous tissue than the parietal surface.
The pleura in all cases was studied on its parietal
surface, with the examination of the visceral surface,
in addition, in one cage viz. that of pneumonisa.

The peritoneum was always examined on its parietal
gsurface. As far as 1 can ascertain, no systematic
attempt has been made to study geveral of the serous
surfaces taken from the same case, 1 believe,therefore
that by examining the endothelial surfaces by the
method of surface section previously alluded to, new
ground is entered upon, and an entirely new field of

research opened up.
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The following ig a 1ist of the cases I examined.

Diaeage,

1. Choreic Insanity. .

2. Acute Phthisis. . .

3. DO. DO. L ] L ]
Z. DA DO, e =
5. Do. Do. L ] -

6. Tubercular Pleurisy and

Tubercular Peritonitis,

8., Pneumonia. 5
S Do. e
|
j
}10. Do. - L]

11,.Cerebral Hemorrhage.

L]

7. Chronic Phthisis with empyaema.

Age

Surfaces

axamined.

61

34

48

15
20

21

52

68

pericardium.
plsura.
peritoneum.
pericardium.
pleura.
pericardium.
pleura.
peritqneum.

pleura.

peritoneum.

pleura.
pleura,
peritoneun,
pleura.
pleura.
peritoneum.
pleura.
peritoneum.
pericardium.
pleura.

peritoneum.




12.Bronchitis with Amphysema. .

15. Do.
l6.4pilepsy.
A%, - =Dos
18. Do.

Digease,

{13, Tubercule of Peritoneum,

Do.

RC.Inganity. /i

11

!

14.Ceneral Paralysis of Insane.

19.5ubacute Catarrhal Nephritis.

Age,

24

48

47

4

33

2

Surface

Axamined.

pleura.
peritoneum.
peritoneum.
pericardium.
pleura.
peritoneum.
pericardium.
pleura.
peritoneum.
pericardium.
pleura.
peritoneum.
pericardium.
pleura.
pafitonaum.
pericardium.
pleura.
peritonseum.
pericardium.
pleurae.
peritoneum.
pleura.

peritoneum.




|

21.Cirrhosis of Liver with

Jaundice and Ascites.

Digease.

ke

22.,Melancholia with Phthisis,.

23.8enile Insanity.

24, Do.
25.8enilivy.

27.Tubercular Ulceration of Bowel.

28,Dementia.

29, Do.

H.8enile Insanity.

3l. Do.

Do,

i26.Chronic Insanity.

Do.

Do.

Aro,

L=

2

&5
70

70

A 0

38
51
52

72

86

Surface

sxamined.

pericardium.
pleura.
peritoneum.
pleurs.,
pleura.
pericardium.
pleura.
pericardium.
peritoneum.
peritoneum.
pericérdium.
pericardium.
pleura.
peritoneum.
periéardium.
pleura.
peritoneum.
dura.
pericardium.
pleura.
peritoneum.

pleura.




'84,Peritonitis following rupture

Digease.

Age,

33.Dog poisoned by Benzoate of Soda.

of the uterus. S e e Ty

36.01irrhotic Kidney. « . o &

with effusion and empy aema.
37.Cancer of OGmentum with

gecondary infiltration., . .

t86.,Acute Pericarditis and Pleursy

L]

34

39

17

64

28.Double Aortic and Mitral dlsease

with Ascites and Hydrothorax.

1

d0,Acute Alcoholiam. « « &

41. Do.

42.Alcoholic Insanity. . .+ .

43.Cancer of pyloruse .« .«

44 .h5arly peritonitis following

traumatic rupture of bowsl,,.

39.Fibroma of Kidney with Pyelitia,

L

with hyperpyrexia .

55

66

49

21

Surface

Axamined.

plsura.

pleura.
peritoneum.

pleura.

peritoneum.

peritoneum.

pleura.
peritoneum.
pleura.
peritoneum.
pleura.
peritoneum.
pleura.
peritoneum.
pericardium.
plsura.
peritoneum.
plsura.

peritoneums

pleura.

péeritoneums
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Digeass.

45.4ampyaema following Pneumonia. .

46.8eptic Peritonitis following

operation, SmTe ALim o weiThi

{
[47.Gangren9 o LUngs. s s o e e

!48.Sub-acuta Nephritig, with
|
Meningitis and chronic Pleurisy.

L]

|

|
50.Acute Mania with exhaustion. .

51.Purpura Haemorrhagica. . .« .

'49,Cancer of Omentum and Stomach.

Ace,

(=

39

64

Surface

axamined.

pleura.

peritoneum.

pleura.
peritoneum.
pleura.

peritoneum.

pleura.
peritonsum. -
pleuré.
peritoneum.
pericardium.
plsura.
peritoneum.

dura.




15

111, THA NORMAL AND PATHOLGGICAT HISTOLOGY
CF SURFACA ANDOTHALIUM - WITH A RAVIAW
OF THA LITARATURA.

The Normal Structure of endothelial cells has
already been so fully worked out, that therelsaams
little to be added to the description already given by
such authorities as Schgfeg? Kgllikeg? Kleiﬁ? RuthefQ
'fbrgf Stirliné{ﬁPieraofT ete. in their various text
books. Certain observationas, however, which have been
made by other authoritiea\on certain changes in shape
which endothelial cells undergo during the performance
of certain physiological functions, and which are not
desgcribed in the ordinary text books{will be referred
to here,. =

Briefly stated, the serous membranesg, according
to the above mentioned authors, have an endothelial
lining, consisting of a single layer of thin trans- |
parent irregularly shaped polygonal cells, of variable
gize and great delicacy. d&ach cell has a round, oval,
or sometimes a kidney-shaped nucleus., The nuclsus con-
tains a reticulum of fine threads, arranged in the form
Jof a network and which seema to be connected with the
fibres of the c¢ell plate. This fine network has the
property of staining readily with basic dyes and is
called chromatin or chromoplasm, while the fluid which

lies between the meshes does not stain with basic dyes,

and hence is called achromatin. Occasionally, there
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eol
are one or two nuclei in the meshes.
i~

The cell plate is composed of two substances,
one being homogeneous, and the other, according to
Klein occurs in the form of a coarse network of min-
ute fibres giving an appearance of granﬁlarity to the
cell plate,

Between the c¢ells there exist minute apertures
which are of two kinds - large and small. The large
ones are true apertures and are called stomata. They
open into underlying lymph spaces and are surrounded
by a ring of cubical cells. The smaller apertures are
much more numerous, and are called pseudo stomata by
leein and Burdon Sandersaon. They contain acecording to
ESchgfer an accumulaiion of the intercellular substancse;}
or processes which are sent up to the surface of the
membrane from more deeply lying cells,

Sometimes there are seen in the immediate neigh-

| bonrhood of, and lining the stomatoud openings, num- |
bera of proliferating or merminating cells. Klein |
states that many of these produce small round lymphoid
cells, which pass into the lymphatics, and ultimanelf
form white blood corpuscles.

The endothelial cells are described by the major-
ity of writers as uniting by tortuous and serrated
lines of cement substance, which can readily be made

out as dark lines after staining with nitrate of

gilver,
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6)
Muscatello however, states that the form of the
endothelial cells lining the pleuro- peritoneal cavity,
intesgtines, epicardium, bladder etc. varies according

to the degree of retraction or distension of the or-

zansa. When the bladder, for example, is distended,
the endothelial cells present a regular and straight
outline, but when retracted, they appear irregular,
ginuous, and indented. |

He compares the pleuroaperinonegg Lo a contract-
ile organ, aa the aéroua membranes are supported on

muscular tissue,which is liable to contraction and

expansion. Thus, the endothelial cells in them would
also become altered in shape and outlins,

Souliéw%ade gimilar observations to those of
Mugcatello, with the addition, that in the case of the
epicardium, the cells were lamellar during diastole ‘
and became cubical during systole of the heart; in the
lcage of the pleura the cells were lamellar during in-
spiration, and pavement shaped during expiration.

He also states that there exists on the surface
of the pulmonary pleura, and especially in the epicard-
iium, depressions into which the cells pass during
alterations in the volume of the organ.

There is one other point regarding the overlapping
of endothelial cells which has received attention from |

gome. obgervers, but of which no mention is made in most
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of the text books, Piereofndistinctly states that
there ig none, Dslchuyseg? however, says that endoth-
elial cells may not necessarily be placed in a contin-
uoug layer - that is end to end; but may overlap like
tiles on a roof; so that the nucleus of one cell may
seem to project into another cell.

With regard to the nutrition of endothelial cells,
Schéfe?Asays that no blood veggels have ever been dis-
cerned penetrating the endothelial tissue, but in all
probability the nutrition of the endothelial cells is
carried on by the blood plasma derived from the blood
veggels of the subendothelial connective tisgsue,which
passes: through the minute channels bhetween the cells.

Development of Andothelial cells.

Most embryologists now, I believe, agree that en-
dothelial cells are developed from the mesoblast in-
ateéd of from the hypoblast as was formerly supposed.
Schgfegoancludes in his list of structures derived from
the mesoblast, the gerous membranes; conaeqguently the
endothelial cells must be derived from the same blasto-
dermic layer. Balfour and Foategnaa well as Hertwig
and Marﬁlgeem to take the same view of the origin of
these cells.

As already stated, in my introductory note, the
liparanure on the pathology of endothelial cells is

very scanty, Undoubtedly, work on this subjoct has
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been done, but as the investigations have been publish-
ed in a very fragmentary form, references have been
exceodingly difficult to obtain,

W.F.Robertag;”%aa probably among the first to
deascribe somewhat fully, the pathological changes
which may take place in endothelial cells. He has
described both proliferative and degenerative changes.

Proliferative changes, he observed very frequently
in the surface endothelium of the dura, and, also, in

the pia—afadhnoid, in both of which situationa they

frequently formed minute localized aggregzations, which

projected above the surface, and constituted one form
of granulation. He also observed similar proliferative
changes in the perivascular canals of the dura. These
usually occurred along with proliferation of the sur-
face sndothelium,

He has also observed several degenerative changes.

JFatty changes, both in the nuclesus and the cell plate
are froquent., A condition which he torms vitreous
dezeneration, owing to the microscopic appearances

pregented by these degenerated cells, he has also met

with. This condition he describes as commencing in the

%ucleus, which becomes vacuolated. The process ultim-
r
ately extends to the cell plate, until, finally, the

%hola cell plate ig destroyed. When this change af-
|

%ects oxtensive areas of the endothelium, a silvery

|
?ppearancp can be recognised with the naked eye. He

|
|




believes the condition to develope with great rapidity
and to arise specially in the moribund state.
A common degenerative process and one character-

iged by an infiltration of the cell plate, with small

vellowish granules, he has described as occurring, in
lthe endothelial cells of the pia-arachnoid,. As these
-|granulee wore lighter in colour, larger and less numer-
Lus than thoge in the normal pigment cells of the pia-
rachnoid, he regarded them as being distinctly
pathological. The nature of the pigment granulses,
owever, he does not state. Another condition in which

he endothelial cells have degenerated to form a homo-

Feneoua zlassy material, he has also described.

L{§ W
This change he has called hyaline degeneration; merely

using the word as a descriptive term. As a result of

roliferative and hyaline degenerative changes taking
hlace, the so called concentric bodies are formed.
| J.W.Findlaggéas made similar observations to
W.F.Robertson, as regards the origin of these hyaline

concentric bodies, and states that the hyaline material

i3 an exeeedingly unatable substance causing consider-
able variations and anomalies in staining.

Regarding the origin of fibrous tissue, most text
books by such authors as ThomgfyZiegleé?)Coat;T}enc.
desgcribe it as being derived from fixed connective

tissue corpuscles. Thoma also says in his text book




ithan Thiersch, Waldeyer, Baumgarten, and Raab were the |

first to demonstrate the origin of connective tissue

(from the endothelium of blood vessels.

' o) '
| Professor Greenfield describes a marked preclifera-

] l
'tive change in the endothelial cells of Bowman's cap- |

|
?sule, in sub-acute interstitial nephritis, with the

Iaubsequent formation of fibrous tissue., He is inclined
!to regard the fibrous tissue as being probably develop-
Fd from the endothelial cells.

|
|
Fo a serous exudate has given rise to much difference
bf opinion. Buh%pgn 1863. held the view that the en-

(21)
Eothelium lies over the exudation. Neumann supports.

The relationghip which the endothelial cells bear

Buhl's assertion. He could, never, however, demon-
strate the cells as a continuous layer, but as islets,
the c¢ellse of which, however, were not sharply defined

from one another, but the nuclei were readily recog-

nigible being large, round, and swollen, Further, he

gays that the endothelial cells cannot be seen under
| _
The fibrin.

| Riege, quoted by Neumann, states that the serous
%xudate is covered by endothelial cells, which are '
éerived from the proliferation of the c¢ells round
the margin of the exudation; but Neumann thinks this
| (22.)

&9ry improbable. Wagner holds the ordinary view, viz, '

that the endothelial cells lie underneath the exudation.
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Narchaéégllso holds the same view,
Lazarus-Barloﬁiggreed with Neumann that endothel-
ium might be found frequently covering false membranes
bu£ he did not think that this change was commonly
geen, He asserts that the endothelium usually becomes
degenerated to form part of the false membrane, or, if

this does not happen, that it can be seen lying be-

1

neath the false membrane and not covering it.

IV. AUTHOR'S GBSARVATIGNS AND CONCLUSIONS ON
THA NORMAL AND TH# PATHOLOGICAL HISTOLOGY
OF SURFACA ANDGTHALIUM,

(a) Normal Structure.

Personally, 1 have little to add to the normal
histology of endothelial cells as already described.

The endothelial cells of the surface,K in haematox-
ylin and eosin astained preparations, show & largeround
or oval sghaped nucleug,the chromatin of which is deeply
stalned with the former dye. The cell plate is usually
also faintly stained with haematoxylin.

dndothelial cells are also found lining certain
grooves in the subendothelial connective tissue, and
in which fine capillary blood vessels run. These
grooves are perivascular canals; and are doubtleas
eimply lymph spaces. They were first of all noticed
by Obersteinnggs exisgting in the dura, but since then
they have been more particularly described by W.F.

Robertson, in the same situation. There ias, however,

!
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evidence to sghow that these perivascular canals also
occur in the sub-endothelial connective tissue of the
other serous membranes (8pecimen 1. Fig. 1.)

On superficial horizontal section, endothelial
cells, lining the outer walls and floor of these
grooves can be distinctly made out,

Delchuysen's observations on the overlapping of

the endothelial cells I have been able to verify in

|
=30m9 cages, but I have not been able to see a continu-

ed by him; but merely a few cells, here and therse,

pregenting this appearance. 1 have not been able to

corroborate Soulie's observation on the changes in

dimension which endothelial cella undergo during the
performance of the functions of various organs.
As theae changes can only be seen on vertical

gection, and as I am, at present, not specially concerr

'ed with this method,nor have Ibeen able to procure
material from cases in which the organs were artifi-
cially retracted or distended, 1 have not been in a
position to observe the appearances described by him.
] After death, all the organs are usually flaccid
and contracted; thug, the endothelium will generally
present a cublcal shape and a sinuous outline, as some
authors have stated,

In many of my sections, e z,(Specimen 2,) the

ous series of cells overlapping, in the manner describ-

iy
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loutlines of the cells can be seen in a very clear man-
ner, and without the aid of silver nitrate.
The phenomena of overlapping and alteration in

the form of the endothelial cells are, in all probabile

ity, of a purely physiological character, being a nagt-
ural process for allowing the cells to adapt themselves
to the altered degrees of tension which take place,

during the performance of the functions of the various
organs. When the organ'diatend%‘no overlapping of the
cells takes place, but they become straight in outline;

while,when the organ becomes contracted, the cells may

overlap, and at the same time become tortuous in out-

line. : |
The stomatous openings are exceedingly minute,,and
are, in the vast majority of my sections, invigible
with the ordinary powers of the microscope. Indeed, I
‘have only been able to convince myself of their pre-

sence in a very few instances.

(b) Development of sAndothelium,

Developmentally, as already menticned, endothelial
lcells, and connective tissue corpuscles have the same
origin, viz, from the mesoblast. Morphologically, the
surface endothelial cells, and those lining the peri-
vagcular canals cannot be clearly distinguished from
connective tissue corpuscles; and, they are termed

endothelial cells, or connective tissue corpuscles,




according to the situation in which they are found.

Such developmental and morphological facts furnish
I think, suitable evidence for supposing that endothel-
ial cells are, most probably, merely modified forms of

connective tissue corpuscles, which have taken on a

special function, viz, that of diminishing friection

ibetween the two opposing surfaces of & serous membrane.
[ Further, I think these facts are of some import-
’!

lance, as it is quite conceivable that endothelisal cells
jare capable of forming fibroblasts in the organizaticn
of fibrinous exudation, much in the same way, as con-
nective tisgsue arises, as a result of the prolifera-
tion of the endothelium which spreads over a thrombus,

and penetrates ita substance during its organization.

(¢) Morbid appearances of Andothelial Surfaces

recognisable with the unaided eye.

1 made a point of examining carefully the macros-
coplc appearances of the serous membranaa, after their
removal from the body, and before placing them in the
hardening fluide, and, also of comparing these with the
appearances shown arterwarda'in the microscopical pre-
parations. In the vast majority of these, however,
nothing abnormal could be seen, by the naked eye; while
in other inatances, certain morbid appearances, - such
as the presence of granulations, - could be distinectly

obgerved. These were in most cases, very minute, and
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were seen with difficulty; while, in one or two in-
stances, they were exceedingly well marked, - the most
marked examples occurring, in the serous membranes of
cavities which contained a considerable quantity of
fluid. Preparations from these granular membranes
usually showed, on examination by the microscope,
rounded areas of proliferated cells,

To the naked eye, an appearance regembling frosted
glass was observed in the dura by W.F.Robertson in
cases where there was extensive vitreous like degener-
ation of the endothelial cells., Although I met with
this vitreous like degeneration, as revealed by the
microscope, 1 was unable to detect any glassy appear-
ance by the unaided eye, as the process, in my cases,
affected only very minute areas of the endothelium.

Sometimes the pleural surface was s0 much dis-
organized by the presence of fibrous adhesions, thick
layera of fibrin ete¢, that it was found useless to
examine such tissue, it being impossible, in such a

case, to obtain the endothelial surface.
(d) MicroscopicChanges.

Many of the serous membranes appeared to me to
present very little departure from the normal; except
such changes as result post mortem. But, in any case,
if the post mortem change was discarded, these furnish+

ed me with sufficient normal material from which I
: i

N = S
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could study and obtain a knowledge of the normal ap-

pearances presented by the cells. As in other tissues,
]

as the result of disturbances of tissue nutrition, we

may have, on the one hand, the endothelial cells multi-
plying or proliferating, or, on the other hand, degen-
erating or dying, - the former condition being due to|

increased nutrition or function,- the latter to dimin-+

ished nutrition or diminished function,
The changes which occur in endothelial cells may
be classified into two chief groups, viz, proliferative

and degenerative, each of which may be either acute or

chronic. In acute processes, as a rule, there is very
little to be deseribed in connection with endothelium,
as, In most casges, it is extensively destroyed.

My observatiocns, therefore, have, to a large ex-
tent, been made in the more chronic cases, where de-
structicn of the endothelial c¢ells does not so rapidly'
take place.. In acute conditions, proliferation and

desquamation usually take place simultaneously. In

the chronic condition, we have also two chief processes

N

viz, proliferation and degeneration, and these may

oceur either together or separately. l
I propose, therefore, describing the morbid ap-

pearances in endothelium under three headings.

(1) Simple proliferation without degeneration. !

(2) Proliferation, with degeneration of the cell

elements in the proliferated area.




(3) Dezeneration in the cell elements, unaccompanied
by proliferation,
This does not pretend to be a scientific classi-

fication, because the same degenerative changes may

+

oceur in the endothelial cells whether they are: in Dpro-
liferated areas or not. Still the above classification

is a convenient one for purposes of description.
(A) Dezenerative Changes in sAndothelial Cells.

The degeﬁerative changes whicn I have observed in
endothelial cells are as follow; (1) Cloudy Swelling
or Aibuminoua Degeneration, and Fatty Degeneration:
(2) Gedematous or Dropsical Degeneration. (3) The
formation of a homogeneous clear looking substance,
resembling the material in hyaline degeneration.

(4) Vacuolation. (5) The formation of an opaque sub-
stance, gomewhat resembling that in No. &, but differ-
inez from it in its origin, its appearance, and its
property of only staining slightly with haematoxylin
and not at all with eosin. (6) Pigmentary Degenerationg

(1) Cloudy Swelling, or Albhuminous Degeneration,

and Fatty Degeneration.

These are progressive ateps in the disintegration
of the cell protoplasm, and represent different degreos
of the same degenerative process; and are very freyuent
ly observed in the endothelial cell elements - chiefly

affecting the cell plate,




tion having only very rarely been seen. An intsresgt-
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The firat mentioned condition, however, is the

one 1 have most froquently met with; fatty degenera-

ing condition and one evidently of the nature of an
albuminous degenerative chanze consists in the forma-
tion of somewhat large globules of an albuminous
material, and is, by far, the more common of the two

procegses. It geems to occur, without any accompany-

ing swelling of the cell plate, or any marked grﬁnulap
ity of the ceoll protoplasm; but the nucleus may snow
a slightly increased granularity? This appears to m(—:t,-i
therefore, not Lo have been an acute process, hut a
mucn more gradual one. The most marked examples of
this degenerative process have occurred in prepara-
tions taken from cases of Senile Insanity, Choreic
Insanity, General Paralysis of the Insane, Dementia
and 4dpilepsy.

In ordinary Cloudy Swelling, the protoplasm of
the cell plate, usually presents a markedly granular
appearance, and is seen to be swollen from the presencs

of minute granular molecules of an albuminoid substancs

A
precipitated in them, and differing entirely from the

normal finely granular appearance preaented by the f
cells - the granules of the latter being more trans-
Jucent.

In the cases in which I have observed this




albuminous change, the proceas has progressed so far,
as to form quite large albuminous globules resembling
thoge of fat, but which has, as a rule, usually stopped

short of actual fatty degeneration.

These globules as shown in some of the sections,
(Specimens 3 - 7. Figs 1Il.and 1V,) are exceedingly
numerous. In other cases, only one or two amall glob;
ules are visible in the cell plats. OGOccasionally, they
geem to deatroy and fill almost the entire cell; the
nucleus generally escaping. They are of a refractils

character, and vary much in size, the largest being

slightly smaller than that of a red blood-corpuscls.
?horo they are numerous in the c¢ell plate they have
pughed the nucleus to one side, and caused it to be-
come flattened or irregular in shape.

Sometimes, one may see in a few of the nuclei a
single globule in each of these, but in such cases
there are always accompanying them corresponding glob-

ules in the protoplasm of the c¢ell plate. That these

globules are not fat is certain, because the majority

of them gave no dark brown or black reaction with osmic
acid. In the surrounding tiasuea, the fat-cellsg were
diastinetly blackanad)ao that there could be little

doubt as to the process of staining having been proper-
1y carried out. Further, when the sectionsa were placed
in-éther, it was found that the zlobules were not dis-

golved, but remained practically unchanged. That these
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zlobules, howeover, may go on to fatty degeneration,is
quite obvious, from the fact that several of the glob-
ules have been blackened by the osmic acid,

Here and there, over the gections, are seen some-
what large clear spaces, containing a small quantity
of a granular looking material which doea not stain
with haematoxylin. These are probably the result of
the disintegration aﬁd subgequent fusion of one or two
cells, the precise chemical nature of the granular
material formed in these spaces being however uncer-
‘tain. In all probability, the albuminous globules are
-produced simply by a precipitation in the calla,of.
finely granular albumen particles, some of which
coalesce to form them, or else ihey'may result from a
breaking up of the protoplasm of the cell.

Albuminous degeneration, in the majority of the
cases, occurred in persons well advanced in years,
(indeed, the highest degree of the change is shown in
specimens taken from a case of senile insanity,)or in
persons dying from some exhausting disease, and is
thus evidently due to the fact that the nutriment i
which is carried to the endothelial cells is insuffici+
ent to maintain their normal functions.

Albuminous degeneratioﬂ, therefore, appears to
differ from Cloudy Swelling, as usually found in other
tissues, such as liver, muscle, and kidney cells etc,

becauge the latter change usually takes place in acute
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gseptic conditions, associated with high temperature.
In all the casea I have examined the endothelial
cells have been singularly free from fat, and in cases

wnere the appearances presented in the preparations,

Iregembled fat it was found, after placing them for 24
hours in osmic acid that no darkening of the cell

plate or nucleus was obtained although the surrounding

(fat was blackened.
i
J

. (2) Cedematous Serous, or Dropsical Degeneration..

A condition, closely allied to cloudy swelling,
apart from fatty degeneratiﬁn, ig that of oedematous
|@erous, or dropsical degeneration. This condition has
:occurred in one or two of my cases, the most marked

example being in the cells of the pleura, from a case |

of pneumonia, in which there was no formation of fibrin
EIt has also, however, occurred in cases where theré
;was dropsy of the serous cavities. In Specimen 8,Fig VI
ir.he appearances pregented are as follow; the proto-

plasm of the cells has become swollen, and the latter
geem to have merged into one another; so that a homo-

geneousg translucent ground substance hag been produced.

No outline of the individual cells, nor any trace of

J : ;
the intercellular cement substance are viaible; neither

ican any granules be seen in the cell protoplasm.
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Owing to this fact, the nucleus isg rendered very.pro-
minent. The ground substance is stained unequally
with the haematoxylin; in some parts of the section,
it is scarcely stained at all, while, in others, it
has taken on the dye more deeply - being of a pale
pinkigh blue tint. This difference in its staining
properties is probably due to some of.nha cells being
more swollen than others. The cell protoplasm here and
| there 18 seen to contain vacuoles of a spherical shape),
and containing a clear fluid, The nuclei are compar-
atively few in number, are immensely swollen, being
four or five times the gize of the normal nuclei and
are very pale and tranglucent.

They are also, for the most part, oval in shape,
but others are kidney, and horseshoe shaped, and their
outline is véry gharp. The chromatin network has been
ruptured and the scattered thresads have arranged them-
selves chiefly round the periphery. It is owing to
thig fact and to the watery fluid contained in the
nucleds that its peculiar translucent appearance is
due. The nuclsoli are well seen, in the sections,
being stained of a reddish-violet cdlour with the

haematoxylin, 1 think there isg little doubt that this

change has been produced by the imbibition of fluid,

owing to the damaging of the nutrition of the cell,

I
|
and, as a result of the 1nf1ammatlon alone, there be- 1
ing no fluid in the pleural cavity. It is in fact a ‘
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change analogous to what takes place in the skin when
it is blistered.

In the other cases, in which it occurs, it arisges
gimply from the imbibition, by apparently healthy
cells, of water from the dropsical fluid contained in

the gerous cavities.

(8) Another pathological condition to which endoth-
elial cells are liable, is characterized by a tendency|
they have to disintegrate, and form an apparently
homogeneous transparent or translucent substance.

As the microscopic appearances and staining reactions

presented by this aubatance,somewhat regemble ‘those

geen in hyaline degeneration of the connective tissue

and muscle in arteries, we may call it hyaline degener
ation, but I merely use it as a convenisent term for
applying to any substance of a hyaline éppaarance,
without expressing any opinion as to its composition,
Bearing this explanation in mind, I will use the word
"hyaline" throughout this paper, in the above aensge
only.

This peculiar degenerative changé is of apecially
frequent occurrence in the dura of the brain where it
forms the so called concentric bodies. These bodies I
have never observed in the endothelial lining of the
pleura, pericardium, or peritoneum, but I have met

with them in the dura taken from gome of the casgses in
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which I also examined the other serous surfaces.
Whether they only occur in, and are peculiar to the
dura, 1 am unable to say.

In some of my cases, however, 1 have observed

rounded bodies, containing an apparently homogeneous

| substance, and, as these bear a close resemblance to
t

ent composition and mode of origin, it is conceivable

that they may be very clogsely related to one another.
iUsually hyaline materialfin haematoxylin and eosin
preparations, stains pink ﬁith the latter dye. How-
|ever, while admitting this to be the general rule, I
do not belisve it to be the invariable one; hyaline
material, being so exceedinzly unstable a substancse,

may present considerable variationa in its staining

properties. In my preparations, (SpecimenglG-13,

Figs. VIiI. VIII.) taken from the three larze ger-
ous surfaces, these bodies have stained violet with
Jthe haematoxylin, On the whole, therefore, 1 am in-
. clined to think that these bodieg are of a hyaline
character., Virchow and other authorities regarded
concentric bodies as being derived, by a process of
deposition from the fluids of the tissues. That the
jprocess is not so simple as this, has, 1 think, been
Iconclusively proved by W.F.Robertsgon, who described
their formation as a result of proliferative and hya-

line degenerative changes, in the endothelial cell

the concentric bodles in the dura, both in their appar:




elements.

Concentric bodies, according to W.F.Robertson,
occur frequently in the dura of hospital patients, and
in the mentally sound, but he found them to be more
numerous in cases of insanity. These concentric
bodies, have usually a rounded shape, but they may be
of various forms, from several spheres running together.
They have usually a well marked capsule, composed of

the same hyaline material, or, it may even appear

fibrous in character. The concentric rings are fre-
quently well marked and numerous, in some bodies, whil
they are very indistinct in others. In the centre of
the bodies, there may bhe geen a mags wnich stains some—+
what more deeply than the rest of the substance. This
may be due to the shrivelled up nuclei of the degener-
ated cells., (Specimen S, Fig VI,)

Briefly stated, the development of these bodies
is as follows - the cell plate agsumes a homogeneous
appearance, and shows a 8lightly increased affinity
for eosin; the nucleus at firet staining with haematox-
ylin in haematoxylin and eosin preparations, later on,
taking the eosin dye, as it also gradually assumes a
homogenebus appearance, Finally, a homogeneous globule
is formed, as a result of the blending of the nucleus
and the c¢ell plate,

In this way, a small concentric body may arise

from a single endothelial cell; but more usually
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several coalesce to form a singls body of larger size.

The concentric markings appear later and are most like

ly due to shrinkage. Hyaline Degenération has not

been a frequent change obsgerved, in many of my preparsa:
tidna, excopt, however, in those derived from the dura,
in cases of insanity. 1Indeed, I have only met with
appearances resembling it in two cases - one being
from the pericardium; the other from the pleura of a
case of acute phthigis; consequently, the development
of the rounded bodies has been extremely difficult to
follow, and my views, therefore, must be, to some ox-
tent problematical, until further evidence is obtained
on the subject. Having, however, studied the various
degrees of degenaration presented by the cells in the
several sections,(Specimen 10, Fig. IX.) 1 believe the
process to be as fblloﬁa, viz, the cell plate and the
nucleus, at first, swell up and assume a homogeneous
appearance. During this stage both stain with eosin
in haematoxylin and eosin preparations; the nucleus the
more deeply of the two. At a later stage, the nucleusg
and the cell plate blend together. The blended cell
plate and nucleus then lose the pink stain of the
eos8in, and become vacuolated and transparent. The
vacuolss now run together and finally a homogenesous
mass ia produced,which takes up the dye of the haema-
toxylin and appears as the violet coloured and rounded

shaped bodies with thin delicate capsules, as geen in




Specimen 16, Fig VII, Several such degenerated cells
may run together to form a single large body.

This hyaline materisl, 1 believe, may also under-
zo retrogreseive changes presumably of a fatty nature;
for, side by side with the hyaline material, in
Specimen 11, may be seen & large number of rounded
spaces in which the violet ceclour of the haematoxylin

is gradually disappearing, the contents becoming gran-

ular]andiulnimately’a clear space is left containing a
small quantity of finely granular matter,

In Specimen 11, the development of the hyaline
material, although probably taking place in the same
manner, as that already deacribed, yet presents some
peculiar features, in that the cells before undergoing

the change, proliferate to a considerable extent and

show a great tendency to arrange themselves in the forn

of circular groups.

| I will, however, refer to this again when describ-

ing the proliferative changes accompanied by degenera-

tion.

(4) Vacuolation of the cell nucleua)frequently
occurs in many of the endothelial cells, and is probab-
ly due to some albuminoid.transfbrmapion.of the nucléar
protoplasm, The vacuoles may be very numeroua in the
nuclel of some cases, and may apparently be present,
without any other recognisable alteration,in the pro-

toplasm of the cell plate, Usually, the process of

1
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vacuolation does not progress to any great extent, it|

being, as a rule, confined to the nucleus, which how-
/

ever)may become almosgt totally destroyed.(Specimen 14).

Frequently, the vacuclaticn is either preceded,or
accompanied by a homogeneous change in the nuclear
protoplasm, and it may be preceded by slight prolifer-
ation of the cells.

(5) Under certain other circumatanceaathe nature
of which, however, I am unable to state, vacuolation
may take place to a considerable degree, the vacuoles
increasing in size and the cell plate alsc undergoing
the same change. Ultimately, from the fusing of
geveral of thesge vacuolated cells, homogeneous glasgs-
like masses are produced which somewhat resemble the
appearance presented by frosted glass.(Specimens 15-17
Figs X.XI1.X11.) The process of degenerationfleading
to the development of this homogeneous substancqfwould
thus appear to commence in the nucleus and extend to
the cell plate.

As shown in microscopical preparationg, this
homogeneous looking substance occurs in the form of
irregular masses having a ﬁraﬁslucenc, brisht, and
highly refractile appearance,

Running through-'the mass are seen fine, delicate,
dark lines regembling cracks in a plate of glass, and
which are possibly the outline of the vacuolated cells

Sometimes little thickenings or beads can be seen on
/ 4 )
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thege delicate liﬁes, these lines being also very often
clogely packed together - a circumstance veryrpoaaibly
due to shrinkage of the cells. Further, this hqan'
geneoug lcoking substance does not blacken with osmic
acid nor stain with eosin, and, as a rule, but very .
faintly with haematoxylin - although it stains some-
times somewhat deeply. At a rather later stage the
cells may totally disappear and then large numbers of
clear globules are left,which do not stain with either

haematoxylin or sosin.

No evidence of fatty degeneration taking place in
thesge globules!has been visible on the application of
osmic acid to the sections, and there is reason to be-
lieve the contents of the globules are of a semi-fluid
character, This degenerative process may affect large
areas of the endothelial surface, while, on the other

hand, small masses only, with considerable areas of ap:

parently healthy endothelium between them, are pre-

sent, The former conditionJis exceedingly well shown in

micrcscopic preparationsg obtained from the dura of a
|case of pﬁrpura haemorrhagica, and presents a very

striking appearance; the latter condition}ia shéwn in
preparations!obtained from the pleura of a casge of

acute alcoholism with hyperpyrexia, from the peritoneum
of a case of general paralyeis of the insane, and from
the pleura of a case of pneumonia. These are the only
four instances in which 1 have observed thisg degenera-

tive process.

From the extensive areas that are affected, in




this degenerative process,it is highly probable that

the process may develope very rapidly.

(6) Pigmentary Degeneration.

N

Normal, or physiological pigment occurs in cells in th

form of yellow, brownish, or black granules., It is pre;
gent in the epithelial cells of the retina; the deep
layer of the rete Malpighii; also in the pia arachnoid
choroid, etc; but, as far as 1 am aware, it has not
been described as occurring normally, in the endothelial
cells of the larger serous membranes. In the one hun-
dred and one endothelial surfaces which 1 have examine%
I have only met with pigment in the cells, in two of
' the cases - one in the pleura from a case of septic
peritonitis following operation for strangulation of
the bowel, the other, also in the pleura, in a case of.
acute alcoholism, both of which I am inclined to be-
.?lieve show a true pigmentary degeneration or pathologi-+
lcal pigment;inﬂnead of normal pigment,

As already stated, W,F.Robertson has described a
pigmentary degenerative process as occurring in the
|endothelial cells of the pia arachnoid, and I have ob-
aerved somewhat similar changes in my two cases,
(Specimens 18-20, Fig. XIII). With the low power of
the microscope,the pigmented cells are seen scattered
over the field, being more numerous and more congregat-

ed in some parts than in others. All the cells,
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however, do not show this pigmentary change. There
are comparatively wide areas showing no pigment at all.
From the fact, 6 that these pigment cells are so much
gcattered, with here and there localized collections
of them, an@ralsQ{from the fact)that I have not been
able to reccgnize any pigmentation in the endothelial
cells of any of the other specimens 1 have examined, 1
am inclined to the opinion that this is a distinct
pigmentary degeneration or infiltration.

As shown in apecimena’this pigment is finely
granular, It is composed of minute brownish yellow
granules, mixed with minute blackish granules. It
usually distends the cell, the latter either retaining
its normal polygonal shape, or elge becoming somewhat
oval in form; and its boundar% in each case, can be

geen to be limited by the cell envelope. In most cases
5 7/

the c¢ell protoplasm only is infiltrazed; the nucleua;as
b rul%rauowing no trace of pigment. The nucleus is
sually pushed to one sidaﬂaometimea becoming flattened;
t other times preserving its normal shape. In other

ages, infiltration of the whole cell takes place, the

ucleus sharing in the same process, and becoming total-
1y deatroyed and obscured by the pigment, Occasionally,
ﬁhe pilgment 1s seen to be diffused, as if the cell en-
yelope had burst, and liberated the granules. Sometimes
the cell plate shows a slight degree of vacuolation.

What the nature of thils pigment is, or what is its
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orizin, I am unable to determine.

Some authors, however, have stated that this pig-
ment may be composed of fatty particles; but that, in
my caaes}thia is not so, is proved by the fact, that
the granules are only slightly darkened, but not blackr
ened by immereionjfbr twenty four hours }n osmic acid.
Neither does it appear to be a derivative from the de-
compoaitioﬁ of haemoglcbin. Blcod, when decomposed,
breaks up into two pigments - haematoidin, which occurs
in the form of prisms, or needles,of a ruby red or
orange colour; but perhapsjmore usually}in an amorphous
form; and haemosiderin, which occura in the form of
brownish-yellow granules, Haemosiderin contains iron,
while haematcidin contains none. 1 carried out the
iron reaction according to Stieda's method, which con-
8ists in placing the microscopic preparationffbr six
hours or so/in a two per cent aqueous solution of
ferrocyanide of potassium, then transferring it to a
one per cent solution of hydrochlorie¢ acid in alcoho;
for about twelve hours. The gection is afterwards
waghed and stained with lithium carmine.

As a result of this examination, no deep blue
colour in the pigmented celles was obtained; hence I
concluded that no iron was present and consegquently no
haemosiderin. The appearance of the pigment also was
against the idea of its being haematoidin, no crystals
or needles being present., Haematoidin, however, may

occur in an amorphous form; so that the absence of
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crystals is not a conclusive proof that it may not be
present.

The question alsc arcse whether this pigmentation.
lmight not be the result of the absorpticn of bile
pigment,(which ig a derivative of the blood pigment
and is indeed identical with haematoidin,) more es-
pecially as in such caees, as acute alcoholism and
geptic peritonitis, there may be frequently an accom-
panying degree of jaundice, as a result of the toxic
poison injuring the red blood corpusclesg, and bringing

about an increased formation of the bile pigment.

No very satisfactory method_fbr the detection of bile
pigment in sectionsiis however procurable, although
Gmelin's test is the one recommended. But it is
difficult of application, when such a small quantity of
pigment is present and when the amount of tissue at
one's disposal is limited. I, However, tried the ex-
periment, by placing a drop of fuming nitric acid close
to the edge of a section, covered with a coverglaes and
allowed it to flow.on to the section by capillarity.
No green reaction indicating biliverdin, however, was .
obtained. I believe, however, I am correct in stating
that bile pigment does not infiltrate endothelial cells
at all, as in a case of marked jaundice from which I

obtained the pleura,pericardium, and peritoneum, and

hich were inteneely bile stained, there was not the

lightest trace of pigment in the endothelial cells, in
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any of the gections made from them.

The only other explanation that I have to offer,.
as to its presence, and which I believe may be the
correct one ig, that it is merely a disintegrative
process taking place in the cell protoplasm, posaibly
induced by the toxic poisons already referred to; or,
as an accompaniment of & chronic atrophic process
analogous to brown atrophy of the heart, and fuscous
degeneration of cells in nerve ganglia. Probably the
pigment is of the nature of tissue pigment, e g,

histo-haematin,
(B)Proliferative Changes in Andothelial Cells.

Proliferation of endothelial cells has been an
exceedingly common observation in many of my prepara-
tions. Indeed I may say that, in the majority of the
cages examined, there has been some evidence of it.
In some instances it was very slight, occurring only
in very minute areas, and at wide intervale, there
being only a few cells clustered together. In other

instances, however, it was of a very marked description

large clusters being closely set together. Some of the
cells occurred in irregular groups, giving rise, how-
Lver, to no appearance,vigible to the naked eye; others

formecd many layers of cells, piled, one on the top of

of minute granulanions}which could be distinctly seen

the other, and projecting above the surface in the form




with the naked eye.

A slight degree of proliferation'ia mentioned in
most text books on Histology, as being present in sect+
ions of normal serous membranes. This is frequently
to be seen around the stomata  which lead into the lymph
spaces. Marked preliferation, on the other hand, is
stated to be the result of some pathological procesas,
such as chronic tuberculogig, cancer etc. The boundary
line, however, between such a degree as is normal (if

proliferation can be called normal at all),and such as

is pathological, is difficult to define. Probably, in
all caseé there is an irritant of some kind at work of
'an infective, traumatic, or toxic character, which
idirectly excites and stimulates the cells, and causes
|them to undergo proliferation. What becomes of all
the proliferated cells, it is difficult to say. Some
of them, as is well known, take part in the re-genera-
tion of new tigsue, to replace the physiological shed-
ding which is continually taking place in the endothel-
ial cells, others may disappear in quite an unknown
manner, In a great many cases, many of them undergo
degeneration, break down into a granular, probably
fatty detritus, and are removed from the tissues in
gsome way. This, for 9xamble, is what frequently occurs
in casges of chronic inflammation, from the pressure,

and loss of blood supply induced by the contracting and

newly transformed connective tigsue in the inflamed
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part.

We may, therefore, recoznize two chief groups ofi
proliferative change, Firstly, simple proliferation,g
where there may be a considerable degree of prolifer-
ation of the cells, but which,under the microscopse,
show no tendency to undergo degenerative change, and
Secondly, proliforation where the tendency to undergo

degeneration and to break down is very marked. Many

cells seom to disappear in this way.

|
(a) Simple Proliferation. E
|

Simple Proliferation shows in gections, in the
form of irregularly shaped groups (Specimens 21 - 23,

Fig XIV;) in somewhat circularly arranged groups,

(3pecimen 12, Fig XVIII.) and in groups, in which the
cells are piled up, one.on the top of the other, fbrm;
ing visible granulations (Specimen 25, Fig XV.)

==
The nuclei of the proliferated cells are, in somse|

cages, much narrower than the ordinary nuclei, and are|
somewhat pointed at their extremities, being, in fact,!
spindle shaped, instead of round or oval, like the

surrounding nuclei. In haematoxylin and eosin stained
sections, these nuclei, being younger, usually stain of
a much deeper colour, with the former dye, than do r.he|

rest of the nuclei. The chromatin network is in most |

cages, perfectly evident, although somewhat compressed;
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while, in others, the nuclei appear io be homogeneou34

the chromatin fibres being so crowded together,that |
little room is left for the achromatin, In sgtill |
| other cases, the proliferated nuclei show little or
no difference,in shape, or in size, from those that

are normal; nor do they stain more deeply than the

|norma1. Gne feature which proliferating cells have

presented, in many of my preparations, is the remark-
| able tendency shown to become arranged into circularly

shaped groups. In certain cases, this is a condition }

agsumed by the cells, previous to their undergoing a |

‘ |
1 |

\degenerativa change. It is a condition well seen in |

Specimens 10 and 12, taken from two different cases ofi
|

|
|
|

phthiais’in which there was chronic inflammation, with
|

| I
]

' thickening of the pleura and the pericardium. This §
will, however, be alluded to again, when the degenera-

tive changes are being considered.

|
|
.
|
|
i
|
|
=

Sometimes, the nuclei, in proliferating cells, as
|
'sume the most varied shapes, these being well seen in |

Specimens 26 and 27, Fig, XVI. Fof example, they are l
rod, dumb-bell, racket, kidney, and horse-shoe shaped, |
!and 80 on, They afe also small, and somewhat thickly
|crowded tozether amongst the endothelial cells, the

latter, however, not forming a continuous lining, as

they usually do., Whether these are degenerated or

simply shrunken nuclei it is difficult to say. i

|

|



49

As previously mentioned,proliferated endothelial
cells occur, in such numbers, that they form quite
distinct projections, or granulations, on the surface
of the serous membranes. In this respect, they resem-
ble the granulations seen,on the floor of the Fourth
Ventricle,in cases of general paralysis of the Insane.
I observed well marked examples of thease granulabion%
in a case of double aortic and mitral disease, accom-
panied by hydrothorax, and ascites, and also in a case
of cirrhosis of the liver, with ascites and jJaundice.
On the surface of the pleura, in the former case, and,
on the surface of the peritoneum, in the latter, min-
ute projections could be observed by the naked eye; |
and,on superficial horizontal section largze numbers of
cells heaped on one another and forming nodular_maaaea
weore visible, by the microscope; and this was still
more clearly demonstrated by means of vertical section,
(Specimen 28, Fig XVII.) 1In these two cases, it may
be remarked . that both the pleural and the peritoneal
cavities, in each, contained fluid, and the cells of
both surfaces were swollen and paler than usual - this
most probably being due to the absorption of water,
from the gerous fluid - obut, in the one case, the en-
dothelial proliferation occurred in the pleura and not
in the peritoneum, ﬁhile, in the other casge, it occurrs
ed in the peritoneum and not in the pleura. Why the

endothellal c¢ells showed such distincet proliferation
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|
in the one membrane and not in the other, considering
they appeared to be placed under the same pathological
conditions, it is difficult to explain. Perhaps, therpg
;may have been at work some special irritan;,cauaing
.chronic inflammation which was invigible to the naked
6ye. An anomaly eimilar to the above has been noticed|
in other morbid conditions of the endothelium, viz,
in pigmentary degeneration. This was obsgerved, in a
marked degree, in the pleﬁra of casesg of acute alcohol-
ism and of septic peritonitis ,while the peritoneum

showed no trace whatever of it.
(b) Proliferation with Degeneration.,

As already stated, one peculiar feature which
proliferating endothelial cells show, is a tendency to
arrange themgelves into somewhat circular shaped groupé-
This circular érrangameng in some instances, would
appear to be a form,which the cells assume preparatory
to their undergoing degeneration. In considering the
subject of proliferating endothelial cellqbon'serous
surfaces, due consideration must always be given to
the view, that they may be simply those cells which
normally occur around stomatous openings.
Proliferating or germinating endothelial cells,
previously alluded to, in connection with the normal

histology, have been described as occurring in the

plaura, the pericardium, and the peritoneum; but, more
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lupon one another, and at the same time become arranged
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egpecially in the pleura and the peritoneum. In the
vast majority of my preparations, they are not at all
numerous; neither have I, as already pointed out, been
able to demonatrate, in a satisfactory manner, the prer
gence of stomatous openings. 1 refer to these points,
becauge the question has arisen in my mind, whether
certain rounded spaces, I had observed in microscopical
preparations of the pericardiuﬁ_from cases of acute
phthigis and of senile ihsanity, are simply dilated
stomata, with proliferated cells surrounding them, or
whether they are true areas, formed by the dezeneration
of some of the proliferated endothelial cells. My
opinion is (reasons for which, I will state later,)
that these spaces are true degzenerated areas, and 1
will now describe what I believe to be the various
stages leading to their formation,

In microscopical preparations of the vigceral
layer of the pericardium taken from a case of acute
phthigis, (Specimens 11 and 12,) the several stages
can be distinctly traced, and are as follow, viz.

The endothelial cells, at many places undergo division

until many young cells are produced,which become heaped

into somewhat circular shaped groups. Many of the
nuclei of these young cells are narrower than normal,
and are pointed at their extremitiss, while others show

no difference as regards shape and size from the parent




colls. The appearance presented at this stage is
shown in Fig XVIII,

The next change taking place is, that the central
cells gzradually undergo a process of degeneration,
which leads to their breaking down into a homogeneous
masa'which stains violst in haematoxylin and eosin
preparations, (Fig XIX.) This homogeneous substance
may then undergo disintegration when a fine granular
denritu%!which does not stain with either haematoxylin
or soai% is produced, and which may be seen occupying
some of the rounded spaces, (Fig XX.) This granular
detritus is prdﬁably of a fatty nature, The homogen-
eous material thus produced, as a result of the dis-
integration of the cells is, in all probability, of
the same nature as that produced in the formation of
concentric bodies in the dura, and to which I have
already referred; but it does not give the same stain-
ing reaction as that found in the dura. This, however,
I think is due to the unstable character of the homo-
geneous material, which may become so altered in its
compogition, as to take on an entirely different stainr-
ing reaction. While this degenerative change in the
centrally placed cells is going on, the excentrically
rlaced ones are left to form a ring around them. The
nuclei of the cells then become flattened out and,
ultimately, a circular band of fibrous tissue is form-

ed, which I feel sure is derived from the excentrically

1

|



placed endothelial cells,(Fig. XXI.) The fibrous
tigsue would then seem to increase in amount and to
contract, after the manner of all fibrous tissues, and
to fill up gradually the rounded spaces, but whether
it does so completely or not, I cannot say. Neither
have I been able to determine whether or not the en-
dothelial cellq’in the neighbourhood of these denuded
areag}prolif@rate and br1§39 over the gap.

With the view of determining, if possible, whether
gome of these spaces might not he dilated stomatous

openings, I carefully examined the surface of the peri-

cardium in twenty cases, but)in only one, did 1 find
any appearance regembling that already described. Two
!othera.showsd rounded spaceg’without any preliferating
cells, These spaces I was inclined to regard as being
simply swollen cells, from which the nuclei had dis-
appeared - a feature 1 have frequently obaerve%;e 2

in Specimen 29, The rest of the cases showed no abnor-s
mal appearance at all.

The reasons which have induced me to concludse,
that these spaces, occurring in the endothelial linin%
are the result of a true proliferative and degenerative
| change, and are not simply dilated stomatous openings,
are the following
(1) The spaces shown in the sections are extremely

large; some of them containing a granular material and

a few cells, which may have escaped the degenserative




process.
(2) They are exceedingly numerous and closely set to-
gether.
(3) The process does not occur uniformly over the sur-
face, because many other sectiong, from the same piece
of tisseue, show an apparently normal structure.
(4) It is highly: improbable ,that such minute openings,
as stomatag, could become so0 enormously distended as
those shown in the sectiona.
(5) Out of 101 serous membranes examined, only two
showed such appearances a8 have been described.
(6) The various stages in the degeneration of the pro-
liferated cells can be very distinectly traced,
Granﬁlationa, consisting of localised aggregat-
ions of proliferated endothelial cells,are likewise
liable to undergo degenerative changes. GOne marked
example of this change I have observed,in specimens
of the peritoneum, taken from a case of cirrhosis of
the liver, with jaundice and ascites, (Specimen &G
Fig. XXI1.) With the low power of the microscope,
there may be seen,in gome of the preparationa¢humerou3
rounded bodies,etc, scattered over the field, and,in
somé parts, they are collected into groups. Several
of them may be seen to be distinctly encapsulated,
apparently with rings of fibrous tissue. Many nuclei
may be algo seen in the centre of the bodies, and in

the capsule. Under the high power, the cells, in the
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majority of these rounded bodiea}aro gseen to have un-
dergone a considerable degenerative change, while the
apparently fibrous character of the capsule can be
more distinetly discerned.

What the nature of the degenerative change in
thoese cells is, I am unable to say. The change, how-
ever, appears to me, to closgely resemble the so called

"hyaline" deganeration,which takes place in connection
with the formation of concentric bodies, and which 1
have already described. In the early atages, the
granulations stain violet with the haematoxylin, but
later, they take on the eosin dye, and stain of a pink
| hue, the staining reactions being thus analogous to

those geen in the hyaline change. Further, the capsulg

bodies. It is probable, that were the cells to undergy

a still further change, they would ultimately run to-

O

seems to resgemble that which surrounds the concentric

gether and form a homogeneous mass, which would stain

pink with the eosin dye.

(C) Formation of Fibrous Tissue

from gurface endothelium,

Whether surface endothelial cells can or can not,
form fibrous tissue, is a disputed point, and, indeed
it is one that is not settled. This interesting quest-

ion has arisen in connection with the formation of




fibrous tissue around certain rounded areas of prolif-

ierated cells, which I have observed in some of my sects

1
! - . g >
ions. As there was no pre-existing fibrous tigsue in '

itheae rounded areaa,I am inc¢lined to take the view - |
ithat the endothelial cells here, as well as those in i
ipther aituanion%_may play a considerable part in the |
éformation of fibrous tisesue.

? Ziegler's theory that fibrous tissue is formed

EfrOm leucocytes, is now almost universally discredited,
|

Eand has given place to one more generally accepted by
\pathologiste, viz, that it is derived from fibro-blasts

|

;producéd by a proliferation of fixed connective tissue
icorpuaclas. Thoma statea,that the cells from which E
inew connective tissue is formed,may arise either from |
Ithe endothelial lining of the Blood_vesaels, or from
the cells of pre-existing connective tissue. As far

as 1 can ascertain, however, little or no attention has
been given to the subject of surface endothelial cells
'@ecoming converted into fibro-blasts, and forming con-
;ective tissue,.

In describing the development of enddthelial cells,
I referred to the fact,that they were now regarded as
pbeing derived from the mesoblast, having thus the same
origin as connective tissue corpuscles. I also referred
to endothelial cells and connective tissue corpuscles,
868 being morphologically alike, and that I conaidered
Lhege cells to be only highly epecialised connective

tissue corpuscles. From observations 1 have made in
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specimens obtained by the method of superficial horiz-
ontal section, I have come to the conclusion that the
endothelial cells of serous membranes are capable,

under certain circumstances of becoming converted into

fibroblasts, and ultimately of forming fibrous tissue.
1 In the process of organisation of a thrombus, it
|ia well known that the endothelium of the vessel wall
proliferates, spreads over, and invests the thrombus.

A thin layer of connective tissue is then formed beneath

ithis, as a result of the proliferation of the endothel-

ial cells. The c¢ells, on the surface, then divide,and

gsend down, into the thrombus, processes which become

converted into capillaries. Connective tissue now
igrowa around the capillaries and forms a coat to them,
hhich gradually increases in thickness. 4ventually,
%according to Thoma, these new capillaries and those
herivad from the vasa vasorum, unite and then the vas-
icularisation of the thrombus becomes completed.. Such,
%riefly, are the changes which take place.

i Again, in the case of sub-acute interstitial
%ephritia, the endothelial cells, lining Bowman's cap-
kule, proliferate to a marked degree, so as to form

1 .
ptratified layers inside it,(Sp340,Fig.XXI1I1).These zrad-

ally fill up the whole space between the capsule and

ayers of fibrous tissue are formed, which contract and

ompress the tuft. The tuft then becomes converted in-t

u
khe tuft of capillaries. Ultimately, dense laminated

0 a nodular hyaline mass.
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! Similar examples to these may be found in the
gchanges which follow the ligature of an artery, or
Ethose taking place iﬁ congenital syphilitic cirrhosis
?of ﬁhe liver,

| Now, it germs probable, in the two cases just
described, that the endothelial cells, at all events,

play some part in the formation of fibrous tigsue.

It has already been stated that Thiersch, Waldeyer,
1 :

'Raab and Baumgarten,demonstrated the origin of connect-
ive tissue to be from the endothelium of blood vessels,

while Professor Greenfield, in the case of sub-acute -

interstitial nephritis,regards the fibrous tissue form-
;ed ingide Bowman's capsule,as being probably derived
ifrom the proliferated endothelial cells. These observ-
ationg, however, do not necessarily imply that fibrous
tigssue can be formed from surface endothelium. Never-
theless, considering that they have a hearing on the

}subject, and especially as 1 have observed, in several
of my own preparations, from serous membranes, certain
changes in shape, which the endothelial cells undergo,

and which I believe to be analogous to the various al-

terations, in shape, assumed by connective tissue c¢ells,

when they are becoming converted into fibroblasts,I am
éof the opinion,as already stated, that surface endothel-
ial cells can form fibroblasts, and consequently, can

form fibrous tissue, 1 have been able I think to trace




the various stages taking place in the formation of
fibroblastic looking cells from endothelium, in the-
|pleura, and in the pericardium of cases of cirrhotic
kidney and of senile insanity respectively, and also
in the pleura of a case of general paralysis. In theée
three cases, there were no acﬁte changes to complicate
matters,

Concerning the stages alluded to, one can observe
in the microscopical preparations 1 have made,the pro-
toplasm of some endothelial cells becoming granular and
in¢reasing in size. At first they are rounded, but
later, the protoplasm becomes drawn out, at various
points, so that the cells become pear shaped, or spin-
dle shaped, or assume various other irregular forms.
The spindle shaped cella gradually increase in length,
until long delicate processes are formed. At their ex-
itremities, the processes may show a tuft, or they may
shdw a splitting up into short fibrils. Here and there
may a2lso be seen large cells (giant cells), containing
thpee or four nuclei, as if the protoplasm of the cell
- [plate had divided much more slowly, than the nucleus.
The aétual fibrillation of the cells, however, 1 have
been unable to trace, unless one regarda; as such, the
spligting up of the procesées of the spindle shaped
ones, which 1 have observed, and which Thoma describes

as taking place, at the poles of the protoplasm of the




spindle shaped fibroblasts. These appearances are
ghown in Specimens 31 and 32, Figs. XXIV and XXV.

| Authorities differ,as to the mode in which the
}fibrillae arige. Some are of opinion that they are
iformed by a fibrillation of the peripheral parts of the
cell protoplasm, while others maintain, that the fibro-
blagts produce an intercellular substance, which sub-
laegquently becomes fibrillar. The point is, no doubt,
:difficuln to determine, and I have no opinion to offer

‘on the subject.In connection with the organisation of

a fibrinous exudation, such as occurs in the plsura,

it.he point as to whether endothelial cells can form
?fibroblaatn, or not, is a more difficult problem, owing
Ito the marked desquamation of the cells, which takes
place as a result of the inflammatory process. 1n no

cage, however, have I been able to obsgerve the cells

lying over the false membrane, as Buhl and Neumann
#aintained, but always lying under the exudation, as
ﬁarchand? Wagner, and other writers assert.

In acute inflammation of a serous membrane, the en-
dothelial cells, at an early stage, can be seen under-
going marked proliferation,- numerous karyokinetic fig-

|
ures being visible in the cells. As the inflammatory .

process progresses, the vast majority of the prolifer-
Fted endothelial cells, no doubt,desguamate and form

part of the false membrane, but, even, after a consider

able time, many undesquamated cells still remain, mixed
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up in the exudation, and can be seéen in the meshes of
the fibrin, along with leucocytes. This, 1 have ob-
gerved in specimens obtained from a case of early per-
itonitis of ten hours duration, (Specimen 34,) and per-
itonitis of thirty-six hours duration, (Specimen 36.)

I think it highly probable that those cells which have
not degenerated, are capable of organizing the serous
exudation, if not entirsly, then with the assistance
of the fixed connective ﬁiaaue corpuscles. No doubt,
in acute processes, actual confirmation of this is
difficult to obtain, owing to the uncertainty as to
whether the fibroblasts are derived from the endothel-

]

ial cells, or from the fixed connective tissue corpus-

cles. Still, in specimens which I have examined, from
a case of pleurisy, as the result of extension from a
pneumonic lung, (Specimen 38) 1 think I have been
able to trace the development of fibroblastic looking
cells, similar to those in the cages previously des-
ecribed, and, from tne situation of these cells, 1 am
inclined to regard them as being derived from endoth-
elial cells, and not from fixed connective tissus cor-
puscles. The appearances are shown in Fig. XXVI.

In chronic inflammation,which produces denudation
of the endothelium, the origin of fibroblastic 1ooking|
colls from endothelium can also be observed. In a |

gection, taken from a case of senile insanity, there can

be geen a small area where the endothelium appears to




have been denuded; but in which a few endothelial cells

|etill remain, Some fibrinous threads may also be ob-

1

iserved in the same area. In this same area, an endoth-
elial ¢ell can be seen becoming converted into a fibro-
blagtic looking celi, which appears to be about to di-
vide. (Specimen 32, Fig. XXV.) It seems probable that
this c¢ell is about to form fibrous tissue and f£ill up
the denuded area.

; In tubercle of the peritonsum, from which I have
obtained specimens, and where the inflammation is of a
chronlc character, numerous fibroblastic cells becoming
converted into fiﬁrous tissue ,may be observed, and
'there appears to be little doubt, that they are derived
from the surface endothelium. (Specimen 39.)

Now, from the obegervations just made, I think it
will be admitted Jehat endothelial c¢ells underzo the same
alterations in form, as connective tissue corpuscles
undergzo, when forming fibroblasts, If this fact there-
fore be taken into consideration, alongz with the facts
that fibrous tissue is known to be formed from the en-
dothelium of blood vesselg, and that it is also formed
in various situations, where endothelial cells are pre-

sent; for instance, surrounding the rounded spaces pre-

yiously described, as a result of proliferative and
degenerative changes; surroundingz the concentric bodies

of the dura; and obgerved in Bowman's capsule in cases




of sub-acute interstitial nephritis,as well as observed
encapsulating granulations, it appears to me that the
evidence is conclusive, that surface endothelial cells

are capable of producing fibrous tissue.

j &1

In conclusion, I may add that I have also observec
in the thickened pleura from a casge of acute phthisis,
a pathological condition, which I cannot at present
clagsify. Under the micfoacopa,thia condition appears
as a ring of well defined nuclei, some of which are
glightly swollen, but no distinct éell outline can be
made out. (Specimeﬂ 41, Fig.XXV11,)

It is extremely doubtful what the nature of this
condition is. Probably it is a large multinucleated
giant.cell, such as one finds in tubercle, and which
may be formed by the confluence of several endothelial
cells., This asgsumption would seem to derive some sup-
port from the statements of Broaéﬁ?tho in one of his
conclugions, in regard to the origin of giant cells
from endothelial cells, states, "that as Bizzozero and
Bozzolo have proved, that connective tisgsue cells are
able to assume an endothelial character, it appears not
to be impoasible that all giant cells are descendants

of endothelium, or of endothelial like connective

tissue cella,"




1 Kleln.

2. Schafer.

. Kolliker.

€A

4, Rutherford.

5. Stirling.

68, Muscatello.

7« ©Soulie

8. Piersol.

S. Delchuygen.

v
16, Schafer.

64

BIBLIGGRAPHY,

Alements of Histology. 1888.
Histology - Quain's Anatomj,
Vol.I, Part 11, . '
Handbuch der Gewebelehre.
Systematic Lectures on
Histology.

Gutlines of Practical Histo-
logy. 1893,

La signification physiologique
de la forme des endotheliums;
Anatomischer Anzelger, 1885,
Sur les variations physiolo-
giques, que subissent dans
leurs forme et dana leurs di-
menasions, les cellules endoth-
eliales de l'éﬁicarde et de la

plavre pulmonaire ; Soc. de

Biologie. Par. 18697, I
Text book of Normal HiatOIOgy.e
Aine Bemerkung uber das Endothi
el : Centralblatt fir die.Med.
Wisgenschaft, 1890,
ambryology. Quain's Anatomy,

Vol s Part 1s p.26.




Il
12.

13.

14,

15.

18,

1

18,

19.

Balfour and Foster. Alements of aAmbryology,

Hertwig and Mark.

Roberteon.

Robertson.

Findlay.

Thoma.

Zieglor.

Coats.

Greenfield.

Buhl.

 Researches upon the Pathologzy

Text book of Ambryology, 1892.

of sub-dural membrane forma-

tion, Jour.Path.and Bact. 1896,

Pathology of Pia-arachnoid in
the Insane, Jour. Mental
Science. Gct 1895,
Observations on the Normal and
Pathological Histology of the
Choroid Plexuses of the Latera
Ventricles of the Brain.

Jour. Ment. Science. Ge¢t 1898.
Text book of General Pathology
translated by Bruce. 1896,
General Pathological Anatomy,
Vol, 1.

Manual of Pathology.
Systematic Lectures on Patho-
logy.

Uber der Faserstoffexudat,
Sitzungsber 4 Munchener Akad

1863,

3




21.

23,

24.

I

26,

Neumann.

Tagner.

Marchand.

Lazarus-Barlow,

Obersteiner.

Brosch.

Zur Kenntniss der Fibrinoiden
Degeneration dea Bindegewebes
bei Antzundungen & Virchow's
Archives, Vol.1l44, 1896,
Handbuch der Allgemeinen
Pathologie, 5 Aufl, 273, 1872.
Fortschritte der Medicin, 1884,
No. 8.

Gn Pleural Irritation and
Pleurisy, B.M.J. Sept drd 1898.
The Anatomy of the Central
Nervous Organs, translated by
Hill, p.l1l38.

Zur Frage der ZAntstehung der
Riesenzellen aus andothelien ;.

Virchow's Archives,Vol.l44,1896

L2



1.

2

(s}
s

G

e

S

67

LIST GF MICRGSCOPIC SPACIMANS.,

Perivascular Canal, from the pericardium of a case
of Choreic Insanity, H. and d.

Andothelial cells overlapping each other, and show-
ing well defined outlines. From the pleura of a
cage of peritonitis following rupture of the
uterus. He. and A.

Albuminous degeneration of endothelial cells, From
the pericardium of a case of senile insanity,

H. and #.

Albuminous degeneration of endothelial cells. From
the pleura of a casge of genile insanity, Us. Ac.
and P.C.

Albuminous degeneration of endothelial cells: From
the pericardium of a case of senile insanity,

Gs. Ac. and P.C,

Albuminous degeneration of endothelial cells, From
the pericardium of a case of senils inaanit&,

Gs., Ac. and H.

Albuminous degeneration of endothelial cells, From
the perilicardium of a case of senile insanity.
Section immersed for 24 hours in Gs. Acid, then
placed in Ather,

Cedematous or Dropsical degeneration of endothelial
cells, From the plsura of a case of pleuro-pneumoni

H., and 4,




9

11,
12.

13.

14,

15,

16,

17.

"the plesura of a case of phthisis. H. and 4.

.pleura of a case of acute alcoholism with hyper-
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"Hyaline"degeneration of endothelial cells, with
formation of concentric bodies., From the dura of
a case of senile insanity. H. and 4.

"Hyaline" degeneration of endothelial cells. From

"Hyaline" degeneration of endothelial cells. From
the pericardium of a case of phthisis.H. and &.
"Hyaline" degeneration of endothelial c¢ells. From
the pericardium of a case of phthisis. H.and 4.
"Hyaline" degeneration? of endothelial cells. From
the pericardium of a case of choreic insanity.
H.and &

Vacuolation of.nuclei.of endothelial cells. From
the pleura of é caéélﬁf fibroma of kidney with
pyelitis. H. and 4.

Advanced degeneration of endothelial cells, re-
sembling the appearance presented by frosted glass.
From the dura of a casge of purpura haemorrhagica.
H. and 4.

Degeneration of endothelial cells, resembling the

appearance presented by frosted glass. From the

pyrexia. H. and 4.

Degeneration of endothelial cells, resembling the
appearance presented by frosted glass. From the
pleura of a casge of acute alcoholism with hyper-

pyrexia. H. and 4.
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2.

22,

254

26,

ium of a case of general paralysis. H. and &.

shaped nuclei. From the pleura (thickened) of a

69

Pigmentary degeneration of endothelial cells. Fr&m
the pleura of a case of acute alcoholism. H.and 4.
Pigmentary degenseration of endothelial cells. From
the pleura of a case of geptic peritonitis. H.and 4.
Pigmentary degeneration of endothelial cells. From
the pleura of a cage of septiq peritonitis.

0s. Acid, and H.

Andothelial cells, proliferating and forming irreg-
ularly shaped zroups. From a case of cerebral
haemorrhage. H. and 4.

Andothelial cells, proliferating to a marked degree
and forming irregularly shaped groups. From the
omentum (with adhesions) of a case of general
paralysis. H. and 4.

Proliferated endothelial cells. From the pericard-

Proliferated endothelial cells. From the pericard-
ium of a case of subacute catarrhal nephritis.

He and f.

Proliferated endothelial cells forming granulations.
From the pleura of a case of double aortic and
mitral disease. H., and &.

Proliferated endotheligl cells with irregularly

cagse of phthisis. H. and 4.
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27. Irregularly shaped nuclei. At marked spot a cell
with four fragmental nuclei may also be seen. From
the pericardium of a case of subacute catarrhal
nephritig.H. and 4.

28, Proliferated endothelial cells, forming granula-
tions (vertical section). From the pleura of a
case of double aortic and mitral disease. H. and 4.

29, Andothelial c¢ells, from which many of the nuclei
have disappeared, leaving colourless spaces, which
are bounded by the intercellular cement substance.
From the pericardium of a case of acute phthigis.
Hs and #.

3. Large granulations, in which the endothelial cells
are undergoing degeneration, probably of a hyaline
character. Some of the granulations can be seen

to be encapsulated by fibrous tissue. From a cage

©

of cirrhosis of the liver with ascites and jaundice.
He. and &.

3l. Andothelial cells, which have undergone various
alterations in shape, 80 as to asgume the form,
taken by connective tissue corpuscles, when becom-
ing converted into fibroblasts. From the pleura of
a cage of cirrhotic kidney. H. and 4.

32. Andothelial cell, in a denuded area of the peri-

cardium, which has assumed the form of a fibroblast,
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34,
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and appears to be about to divide. In the same :
area a large cell with three nuclei, as well as
some fibrous looking threads, may also be seen.
From a case of senile inganity, H., and 4.
Andothelial cells, elongzating and assuming the
shape of fibroblasts. From the pleura of a case of
general paralysis. H. and ..

Acute peritonitis of ten hours duration, showing

proliferation of endothelial cells, with the form-

ation of numerous karyokinetic figures, Note that |
large numberg of the endothelial cells are gtill |
present, H. and 4. |
Vertical section from same case as &4, H. and .

Acute peritonitis of thirty six hours duration

showinz a few endothelial cells still present in
the exudation. H. and i. é
Vertical section from same case as &6, H. and &, i

Andothelial c¢ells, becoming converted into fibro-

blaate and apparently about to organise the fibrin-

ous exudation. The stagzes of development of the

fibroblagsts can be traced in the parts nsar the

marked spots. From the pleura of a case of pleuro-|

pneumonia. H. and 4. i



39.

41.

42,

43,

44,
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Large numbers of fibroblasts becoming converted
into fibrous tissue. From the peritoneum of a

cage of tubercule of the peritoneum, H. and 4.
Subacute interstitial nephritis, showing prolifer-
ation of endothelial cells in Bowman's capsule,
with formation of dense laminated layers of fibrou
tigsue. The tuft in many cases has become cdnvertei
into hyaline nodular masses.

Pleura (thickened) from a case of acute phthisis
showing multinucleated giant cells ? H. and &
Normal endothelium. Note well defined outlines of
cella. From the pleura of a case of dementia. H.& .
Normal endothelium, From the pericardium of a case
of cerebral haemorrhage. H. & A.

dndothelium stained with silver nitrate. From the

pericardium of a case of cerebral haemorrhage.

2]
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D4SCRIPTION GF ILLUSTRATIONS.

Normal subendothelial capillary and perivascu-
lar canal. From a case of choreic insanity,
Patient aet. 61, (X 60Q).

fandothelial cells, showing well defined out-
lines, without the aid of silver nitrate. From
the pleura of a case of peritonitis., Patient
aot, 34. (X 6060.)

Albuminous degeneration of endothelial cells |
in the pericardium. From a case of senile in-
sanity. Patient aet. 72. (X 6G0.)

Albuminous degeneration and fatty degeneration
of endothelial cells, in the pericardium, From
a case of genile insanity. Patient aet, 72.
Stained with osmic¢ acid and picro-carmine .

(X 600,)

Gedematous degeneration of endothelial cells
in the pleura. From a case of pleuro-pneumonia.
(X 600,)

Concentric body in the dura, From a case of
genile insanity. Patient aet. 72. (X 6G0.) |
"Hyaline" degeneration of endothelial cells in
pleura, From a case of phthigis. Patient aet 34.

(X 606,)
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"Hyaline" degeneration ? of endotheliallcells
in the pericardium. From a case of choreic
insanity. Patient aet 61. (X 600.)

Drawing to show probable mode of development
of hyaline rounded bodies occurring in the
pleura. From a cage of phthisis. (X 600.)
Degeneration of endothelial cells in dura to
form a homogeneous substance resembling frosted

»lass in appearance, From a case of purpura

haemorrhagica. Patient aet. 26, (X 6G0.)
Dagenaratioﬁ of endothelial cells in ﬁhe pleur#
to fdrm a homogenequs subaﬁance regembling
frosted glass in appearance. From a casge of
acute alecoholism with hyperpyrexia., (X 60G.)
Degeneration of endothelial cells in pleura to
form a homogeneous substance resembling frosted
glass. From a case of acute alcoholism with
hyperpyrexia. (X 600,)

Pigmentary degeneration in endothelial cells
of pleura. From a case of acute alcoholism.
Patient aet. 46. (X 600.)

Simple proliferation of endothelial cells of
pericardium. From a case of general paralysis.
Patient aet, 47, (X 600.)

Simple proliferation of endothelial cells of

pleura, From a case of double aortic¢ and mitral
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16,

17.

18.

19.

21.

78

disease with hydrothorax. Note the c¢ells heap-
od on one another and forming granulations.
(X 860,)

Irrecularly shaped nuclei in cells of pleura.
From a case of acute phthisis; Patient aet .48.
(X 600.)

Vertical section of pleura. From a case of

double aortic and mitral digease. Note the

granqlations, composed of masses of prolifer-
ated endothelial cells. (X 6GG.) !
Proliferated endothelial cells, arranged in ;
c¢ircular groups, prévious to their undergoingi
degeneration., From the pericardium. of a case !
of phthisis. Patient aet. 34. (X 6GG.) |
Proliferated endothelial cells, undergzoing

degeneration. Note that a few cells still re-
main in the degenerating area. From the peri- |
cardium of a case of phthisig. Patient aet.d4.

(X 600.)

Proliferated endothelial c¢ells, undergoing

degeneration, so as toe form a rounded space.
Note that space contains only a licttle gran-
ular debris. From the pericardium of a case of
phthisis. Patient aet 34, (X 600.)

Rinzs of fibrous tissue surrounding rounded

spaces, Fibrous tigsue contracting and hecom-

ing distorted. From the pericardium of a case
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of phthigis. Patient aet. 34. (X 600.)

|
|
Fig 22. fAndothelial granulations, encapsulated by %
delicate rings of fibrous tissue. From the I
pleura of a case of cirrhosis of the liver i
with ascites and jJaundice., Patient aet. 27, |
(X1115;)
Fig 23. Proliferating endothelial cells in Bowman's

(& ]

caepsule with formation of dense layers of

fibrous tissue. From a case of subacute
interstitial nephritis. (X 600.) _

Fig 24, Surface endothelial cells, presenting the fo !
assumed by the fibroblasts, which are derivedi
from fixed connective tissue corpuscles. Fromi
the pleura of a case of cirrhotic kidney. |
Patient aet. 389. (X 600.)

Fig 25, Surface endothelial cell, presenting the form

of a fibroblast; also a giant cell. From the

pericardium of a case of genile insanity.
Patient get. 72. (X 6GG.)

Fig 26. Fibroblasts of various forms, lying in the
meshes of fibrin and apparently about to organ%
ize the fibrinous exudation. From the pleura o%

a case of pleuro-pneumonia. (X 6G0.) ]
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 Fig Multinucleated giant cell, with wreath of nu-

clel ?. From the thickened pleura of a case ofl
|
|

acute phthisisg. Patient aet. 34. (X 600.)



