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F1G. i—(A. Kolossow, 1895.) Various de-

velopmental phases of the eilia (hair) on
the endothelia of the peritonsum of the
anterior abdominal wall of a pregnant
frog. Kolossow cluims that all the peri-
toneal endothelia possess cilia, or, as he
terms it small hairs.

- 4 §
| = AR LN i

IPrg. 56—( A, Kolossow, 1805, Endothelial cov-

ering of the pleural surface of the dia-
phragm of the rabbit. On the edge appears
{:l"{!_]"-:f!t-li'.ln:i which Dr. Kolossow claims are

aird which are thickly studded over the
cover-plate. The upper fizures in the cut
are from the intestinal peritoneum of a
white rat (new-born). The cells are in a
state of divition (karyokinesis). The cells
show spindle shape and short, hair-like pro-
Jections. (Osmie acid and tannin.)
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F1G. 57— A. Kolossow,

- {'.:..LI'..II
1895.) Thin
endothelial cells from the pleu-
ra-costalis of the eat, bound
together by anastomotic proces-
ses, The anastomotic processes
bind the inferior protoplasmic
portion of the cells together
while the superior portion the
cover-plates have their edges
merely in contact. Kolosow
claims that the dotted points on
the cover-plates correspond to
hairs. Specimen treated with
osmic acid and tannin.

Fia. 58—(A. Kolossow, 1885,) En-

dothelia from the small intes-
tines of a new-born eat. A, pro-
cesg of cell division is going on,
karyokinesis. The intercodo-
thelial space shows anastomotic
processes  hinding the cells
togrether,
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SUBPERITONEAL TISSUE. 141

sinuous outline similar to the cranial suture. The vigorous emptying
and filling of the lymph vessels give elongated shape to the endothelia
as it does in blood vessels. It appears that the endothelia of the lymph
vessels possess stomata vera and spuria similar to the peritoneal serosa ;
however, this is denied by some investigators. The interendothelial

space is just the same as that of the peritoneum, i.e., consists of two
dark parallel lines crossed transversely by anastomotice protoplasmic pro-

Fra. 92— After Handbook for Phys. Lab., Vel. T1., 1873.) Centrum tendineum of
rabbit, seen from the abdominal side. Berlin blue had been introduced into
the peritoneum by “natural injection.” (b) Straight interfascicular lymphat-
ics between the bundles of tendon of the abdominal side. (a) Lymph wvessels
of the pleural side, showing the valves, with corresponding dilations, The
last lymph vessels are as completely injected as the firss (Oc. 3, obj. 4. Tube
not drawn out.) Tt is rare to secure lymph vessels 2o full by the ** natural ™ or
**physiclogic’ injection.

cesses. Buf the most significant and characteristie feature of the lymph
trunks are the valves which appear on the wvessels at very short inter-
vals. The valves ave a fold of the vessel wall and pass generally en-
tirely across the wall. Frequently at the valves the endothelin change
their conrse from a longitndinal to a transverse direction. Behind the
valve the lymphatie trank bulges out and one ean observe a succession
of sueh dilations and eonstricltions of the vessels. In faet, on the
pleural surface of the centrum tendineum the lymph vessels have so




































SUBPERITONEAL TISsSUE. 153

blood vessels and make the structures non-transparent, and it is ob-
served that fat globules and lymphatic vessels are intimate relatives
and exist in close association. In fact, some authors regard fat. fissune
as a kind of gland tissne. Radjewsky showed by experiment that the
diaphragm would absorb much more in a state of inflammation than in
a normal condition. In the diaphragm of man and mammals I have
frequently examined closely under the serosa on either peritoneal or
pleural side, where one can observe peculiar stellate formed objects,
granular, almost identical with a connective tissue corpuscle. Theyare
doubtless lymphatic canals, for in these spaces Berlin blue or carmine
colleets. These stellate, irregular lymph spaces are similar to the
irregular spaces found in the intertendinous bundles of the diaphragm.

F1G. 1ma—“19-!'ldl{mk for Phys. Lab., 1873,) Peritoneal surface of centrum tendi-
netum of rabbit, colored with silver, showing the lymph capillaries of the ab-
dominal serous covering in the region of the large blood vessels which pass

through the diaphragm. The sintosity of th ' ia i i
£ . B, <! ity e lymph endothelia is typically
representative, il - il

Under low power the stellate shaped spaces appear filled with a granu-
lar fluid. However, all experimental observers g gree that the d[ap?:rugm
Lias the special funetion of absorbing finely divided ecolored granules
E,_uspenrlcd in fluid. My own experiments demonstrate that other por-
tions of the peritoneum have very little power to absorb eoloring mat-
ter. Dubar and Remy have demonstrated that other points of the peri-
toneum than the diaphragm will absorb colored matter. Others have
r:i?nﬁr{neﬂ the work. Radjewsky, working under Von Recklinghausen’s
A e e e R TR

xeelle 8 to 1llustrate his views. It haq
long been suspected that the lymph and blood vessels had a very close
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THE LYMPHATICS OF THE PERITONEUM. 207

This differs so little from that termed interstitial that we will not con-
sume space in deseribing it.

Gaskell claims that some of the smaller lymph vessels have elastie
fibres attached to their wall in such manner that the elastic fibres re-
store the lymph lumen after pressure has collapsed it. The relation of
the lymphatics of origin tothe cells and eell-spaces in the subperitoneal
tissue 18 best studied by silver staining and gold staining and produecing
oedema in the tissue by peritoneal injections. The cells of the sub-
peritoneal tissue lie in spaces in the ground substance. The cells
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Fia. 139.—(After Klein.) Represents a network of lyvmphatic channels on the peri-
toneal surface of the diaphragm of a rabbit, prepared with silver nitrate. (a)
is a large lymph vessel; (b) shows lymph capillavies, and (¢) the beginnings
of the capillaries. '

partially or almost wholly fill the spaces. The cells and cell-spaces
form a fine inter-communicating network. The spaces, containing one
or more cells, are vacuoles in the ground substance of the subperitoneal
tissue. The spaces in the ground substance present a close relation to
the lymph vessels, as both vessels and spices are lined by flattened en-
dothelial cells joined by an interendothelial space. The wall of the
space, i.e., the single layer of endothelial cells, is so thin that it doubt-
less offers little resistance to the passage of fluids or corpuscles.

It appears to the author that cell-spaces of the subperitoneal tissue,
especially that in the diaphragm, where it is typically to be observed,
are entirely empty except fluid. It may be that this is a delusion
caused by the cellin the cell-space becoming closely applied to the wall
of the ground substance. Staining reagents (Ag. and Au.) make the
subperitoneal tissue present wide spaces and spaces closed or at least
only represented by a line or slit. In a state of oedema the spaces of






THE LYMPHATICS OF THE PERITONEUM. 209

fluid from the peritoneal cavity. Herece, we may sum up ].:y saying
that the subperitoneal tissue is permeated by a system of ?lltEI'BtftTﬂI
spaces which contain the fluid that bathes the tissue. The 1_nter5t|t1al
spaces in structare and function are gueh distinet and prominent fea-
tures that they should be considered separate if not independent, At
least they should have full consideration as a characteristic apparatus
of the subperitoneal tissue. The interstitial spaces receive fluid from
the blood vessels and are depleted chiefly by the lymph vascular system,

Fia. 140.—( After Handbook for Phys. Lab., Vol. IT., 1873.) Cmentum of rabbit,
encilled and colored in silver. (&) Artery. (b} Capilliry blood veszel. (¢}
Network of lymphatics, reorpanized as lymph capillavies by their cinuons
endothelium and the absence of wvalves. (d) Lymphatic ecanaliculi of the
ground substance; in most of thom the nuelel of the cells contained in them
are seen. (Oe. 3, obj. 5, Tube half deawn out.) Obzerve here the peri-vascu-
lar lymph spaces of the artery (a.)

but also by the secretory glands. Doubtless, some of the tissue fluid in
the interstitial spaces of the subperitoneal tissue is retnrned dirveetly to
the blood vessels. We have noted elsewhere that the fluid in the inter-
stitial spaces of the subperitoneal tissue is controlled by the factors (a)
stomata, (b) iminbition, (¢) osmosis, (i) filtration (meechanical pressure)
and (e) vital processes. It may be assamed that the blood pressure is
higher than the tissue fluid in the interstitial spaces and that the pres-
sure in the interstitial spaces is higher than it is in the lymph ehannels.
This assumption would explain, to a certain extent, thie constant move. -
ment of the tissue fluid and lymph. :




























































Fi1G. 163.—{A. Kolossow, 1895.) Endo-
thelia from a vein of a dog, showing
Lhﬁ anastomotic connection of the
Ccells

[

FI1G. 155.—( A, Kolossow, 1825.) Repre-
sents the interendothelial canalsfilled,
from the stomach of a frog, Black
dots and rings appear in the interen-
dothelial plates. The irregular, bead-
like bulgings noted in the interendo-
thelial space are considered to be the
spaces between the anastomotic pro-
cesges filled out with some colored
material. The specimen was treated
with Ag. NO,, osmic acid and tannin.

Frg. 166.—(A Kolossow, 1805.)

FiG. 154.—(A. Kolossow, 1395.) Endo-

thelial cells from the peritoneam of
the duodenum of adove, showing nu-
eclei with nueleoli and anastomotic
processes binding the cells together.

Endo-
thelin from the frog's mesentery,
showing oval nuclei, anastomotic pro-
cessed, treated with Ag. NO,, osmie
acid and tannin.























































































































































































































































Fra. 209.—(A. Kolossow, 1895.) Endo-
thelia of the peritoneum on a turtle’s
stomach. The interendothelial space
is drawn to illustrate the anastomotie
protoplasmic processes which bind the
cells into colonies. In this figure the
microscope is 20 adjusted that one sees
deep into the interendothelial space.
One canobserve the leucocytes in some
loealities of the interendothelial space
with their branches, The specimen was
treated with osmic acid and tannin.
In this fipure the anastomotic pro-
cesges appear ginuous and not egui-
distant from each other and of unequal
thickness, the superficial being fine
and thin while the desper are thicker
and broader.

Fic. 210.—(A. Kolossow, 1895.) Endo-

thelia of the peritoneum on the stom-
ach of the oxolotl. Treated with os-
mie acid (aleoholic watery solution)
and tannin. In the interendothelial
space one may see the protoplasmic
anastomotic processes binding the in-
ferior protoplasmic portion of the
cells into colomies, The anastomotic
%]PO[}GRHEEE‘ are drawn much more uni-
ormly distant from each other than
one generally observes in the micro-
scope., The anastomotic processes lie
below the adjacent edges of the cover
plates. (The microscope is so adjusted
as to observe the upper surface of the
interendothelial space. )

FiG. 211.—(A. Kolossow, 1895.) Rep-
resents o group of smaller endothelial,
protoplasmic cells among the endo-
thelial cells in the peritoneum on a
frog’s stomach. Treated with Ag.
NO,, osmic acid and tannin.
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Fra. 220.—(A. Kolossow, 1795.) Endothelia of a
small artery and eapillary of the pia mater of a
two-months-old dog, semi-diagrametic, show-
ing the oval nuclei, and the anastomotic pro-
ceszes in the interendothelial space,
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FiG. 221.—( A, Kolossow, 1885.)
Endothelin of the ductus
thoracicus of a large dog,
showing no ciliaon the cover
plates, but distinet oval nu-
elei with nueleoli and excel-
lemt examples of anastomaotic
protoplasmic processes bind-
ing cells into colonies,

P16, 222 —(A. Kolossow, 1895.) Endo-
thelia of the peritoneum on the stom-
ach of the axolot, treated with os-
mic acid and tannin. The microscope
is 80 adjusted as to see asdeep into the
interendothelial space as possible.
One may observe that the protoplas-
mic anastomotic processes which bind
the cells into colonies and which lie
in the interendothelial space are sinu-
ous. Some appear like rings, The
superficial anastomotic processes are
thinner and finer while the deep ones
are thicker and stronger, Observe
the nucleoli in the well oval nucleus.
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