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blood-vascular system through the intercellular cement
and spaces, and with the lymphatic vessels in the same
way, and further, these spac frequently, if not con-
stantly, contain branched cells, the cell body filling the

what larger spaces, the lacunes, which vary from 2u to
8 # in diameter, and like the capillicules have structure-
less walls. By the union of many lacunes the true lym-
phatic capillaries are formed, and in them first appears
the endothelial lining Further, al-
though the capillicules around and
between the structural elements have
blind terminations, those connceted
with the blood-vessels extend into
: lumen between the endothelial
cells, and have open mouths into
which the plasma of the blood can
freely enter, and in some pathological
conditions they may become so large
that the blood corpuscles may pass
through the ecapillicules to the lym-
phatic vessels. This view is in part
a return to the original doctrine, and
it also differs from the doctrine of the
lymph-canalicular origin in excludir
the cells from the spaces or lacune
and in giving distinct but structurel
walls to the capillicules and lacune
The second view seems to the writer
to be more in accordance with the
teachings of modern biology and his-
tology, by which the body is shown
ta be composed of a continuous net-
work of interconnected structural ele-
ments independent only in the form of
blood corpusc lymph, and wander-
ing cells, but all the other elements
being united either by cell cement or
by delicate protoplasmic processes,
and any spaces left between the struc-
tural elements being filled by the pro-
duct of cell activity, which is known
as ground or intercellular substance.
This is very abundant in some tissues,
as cartilage, very slight in amount in
others, epithelia. All of these struc-
tural elements are constantly bathed

FiG. 3299. Surface View of the Lymphatic Network in the Submucosa of the Rabbit’s with lymph, and it is more in accord

Czcam, showing the Form of the Netwo and the Relation of the Lymphatics and
i = A, Small arteries; = 2 5
the figur 2.2, 2, lym- sorption- and excretion (see articles

Blood-vessels. Magnified 55 diameters. (Drawn by Mrs I
V. small vein: C, the blood capillaries in the upper pari of

with what is at present known of ab-

phatie vessels. (ef. Fig. 3300.) Throughout the entire figure is shown the tendency of Absorption, Digestion, and Metabolism)
the lymphatics to follow the blood-vessels and partly to surround them. The prepara-

tion was made by injecting Hoyer’s chrome yellow mass into the a ppendix vermiformis. to suppos that the 1}_17]1311 ‘lepen"ls
" >

when it extended into the submucosa of the adjoining part of the

the preparation finally mounted in Canada balsam.

larger spaces and the processes the connecting channels.
These cell processes are often projected between the en-
dothelial lining of the capillaries, thus forming the so-
called pseudostomata, and therefore bring the lymphatics
and blood-vessels really into continuity by the interven-
i and the spaces sur-
them. This is well
shown at e, in Fig.
3. The third view
Sappey, who has
with marvellous ¢
entire lymphatic sys from
igin to termination. He be-
, and thinks he has proved
by new and special means of
rch, that the Ilymphatic
system at its origin 1s invari
ably composed of minute vess
(capillicules) from 1 # to 4 uin
diameter, with structureless
o

cum (see Fig. for its movement in certain definite
The blood-vessels were then injected with fine red gelatin mass from the superior mes
enteric artery. After the gelatin had eooled the cscum was distended with alcobol, and

directions upon the action of the liv-
ing cells rather than on merely physi-
cal conditions. From the latest and
most satisfactory work on the develop-
ment of the lymphatics (see below) it would appear that
the lymphatic system is a closed one, and all passage of
lymph to it from the tissues or vice v , must take place
by diffusion as with the blood-vascular system.

The readily demonstrated or apparent origin of the
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lymphatic vessels is in a plexiform network of valveless
capillaries of varying (Plates XLII., XLIII., and
XLIV., and Figs. 3298 and 3299). From this capillary
network extend collecting trunks with abundant valves
(Fig. 3267). The serous

are likewise di-

rectly connected with

the lymphatic vessels

through the stomata or

pseudostomata (Figs.

3295-3297). But the

pleuro - peritoneal cav-

ities are not primarily

connected with the lym-

i stem, but come

» connected later.

distinct plexus of

origin has been satis-

factorily demonstrated

in all the tissues and or-

gans except the follow-

: ing, and in some of

ek these, as the cornes, the

3301.—Endothelial C from a lymph is known to cir-
small 11_:1_\“11&1811!21[1(; nf}r-‘-iu' nfﬂi\tj culate, although not in

%:tllld"t;&éhuen‘ '\J\Pe(ljll [[h: L:i‘Jlur:é-reria 11(:’ L 1n(_i<~pcudenl ness

sinuous out and the nuclei of work of vessels.

the endothelial cells. (Prudden.) 1. The central and

peripheral nervous sys-
tem and retina. The lymph in these situations is either
in perivascular spaces or in perineural spaces. In the
optic nerve, how . Key and Retzius figure a well-
defined lymphatic networ

2. A Iymphatic network has not been satisfactorily
made out for bone or cartilage, and Sappey denies ihe
presence of lymphatic vessels in th structures.

3. All forms of epithelia, including hair, nails, and
teeth. But Klein figures and describes proc s of
branched cells projecting between epithelial cells and
serving as lymph channels; but no distinet capillaries
with endothelial walls are present. (See also Mall,** and
Fig. 3293.)

4. Cornea and, according to Sappey, all forms of fi-
brous tissue, tendons, aponeurosis, fascia, and all serous
membranes. Where a plexus of origin appears to be in
these it belongs to the underlying tissue. According to
many authors the connective tissue is a favorite place
for the origin of the capillary lymphbatic networks.
There is no doubt of the presence of the network, the
only question is whether it belongs to the connective tis-
sue or to the surrounding tissues.

The ducts of some glands (as the pancreas) have never
yet been shown to contain lymphatics, although in the
ducts of other glands, as the liver, lymphatics have been
shown in great numbers.

These networks or plexuses of origin show consider-
able variety in different parts of the body. As a rule,
the lymph capillaries siderably larger than the
blood capillaries (Figs: and there is a great
tendency to form
blind, often ampul-
liform enlarge-
ments (Fig. 3300).

In the villi of
elongated narrow
form, the origin by
a blind central ves-
sel is normal, or
there may be a sim-
ple loop instead One of the Larger Lymph Chan
(Fig. 3204). In Central Tendon of ihe Rabb

e phragm, to ow the Elongat
man, where the villi the Cells in the Larger Vesse

enlargements, or even blind endings, in a vessel is not
enough to determine whether it is a blood-vessel or a
lymphatic, for some blood-vessels in muscle (Ranvier)
and in the dura of the brain (Key and Retzius
the form which is usually considered so charact
lymphatic vessels. The final test must be the connec-
tions of the vessel with a lymphatic gland or with an
undoubted blood-v 18 i
Structure of Lymphatic Vessels.—Beginning with the
lymph capillaries the wall is composed only of endothe-
lial cells arranged mostly in the form of a tube. The
may, however, be more like flattened clefts, the walls of
which are in apposition except when containing lymph.
The lining cells have sinuous edges (Fig. 3301). On the
larger vessels the lining endothelium has more elongated
cell outlines
(Fig. 3302), and
there Pprogress-
ively appear
coats like those
of the blood-ves-
sels, except that
they are thinner.
The adventitia
is easily separat-
ed from the ves-
sel, is composed
of a network of
fine elastic fibres
and a few longi-
tudinally ar-
ranged muscu-
lar fibre cells.
The middle coat
has, besides the
fine elastic tis-
sue, many cir-
cularly arranged
muscular fibre
cells. This cir-
cular arrange-
ment is not
strictly adhered
to, especially in
the thoraciec

duct. Finally, S : : 4 =
the inner layer TS SMEC velvieel » Lyosiis Trucl oo
ha its elastic Efferent Vessels. (Sappey.) 4, Lymphatic
fibres mostly in trunk slit lengthwise and opened to show that
& longiwidinal  Somiveas bpaioihes or closetof thes
direction, and further, that the intervalvular segments are
the endothelium in general of a conical shape, the ape
covers the antal SONOTOISURE 1 she it oF G
surface. In the the numerous afferent lymphatic ves
thoracic duct the two voluminous efferent lymphatics
there is usually
a considerable addition of white fibrous tissue to the
middle layer, and, as stated above, many of the muscu-
lar fibres of this layer may be oblique or even longitu-
dinal. In general, then, the lymphatic ve s
with the veins quite clo in structure. The amount
and the fineness of the elastic tissue present is supposed
to exert a marked influence in causing the edy re-
turn of the vessel to its normal calibre after its disten-
tion by the lymph.

ke the veins, the lymphaticsare distinguished by the
D of valv but they are much more abundant,
there being, for example, sixty to eighty double valves
from the hand to the axilla (Fig. 330 In examining
a well-injected preparation, it is very r to determine
the direction of the lymph stream as the segments of
the vessel are approximately conical, the apex of the

SR ‘hich exte around and 71 0. ide View of the Lymphatics s in the Czcum of the Rabbit. (Drawn
‘." d”?', o 11‘1(1{1 :1 ,( l}lrll.::(,t ral ele- y Mrs. Gage.) A, d,artery; V,V, s; L, L. lymphaties: C, villi. This figure shows the
between a Lhe s SERUCLITTALLEC illus-like elevations persisting in the ceecum of the rabpit (Hilton %) with the vascular and
ments. These capillicules are lymph vess be noted that the artery for each villus extends to the summit and
closed at the free end, but jf’-in, breaks up a network of capillaries which form a kind of mantle or tent. The lymphatics show

are mostly short 3301. (Prudden.) cone pointing in the direction of the stream (Fig. 3303).
and broad, there is This is more marked in the smaller than in the larger
a complicated network something like the blood capil- | vessels.

in nearly the same way as do the

canaliculi of bone, to form some- from the two Villi.

the usual appearance, but with a kind of netwo in the villus at the right. On the left the
whole villus is present at the top; on the right the part toward the observer has been removed

laries, except that the lacteal capillaries are much larger.
The simple blind end and loop are also seen in some of
the more elongated villi. The presence of ampulliform

Valves are not found in the lymphatics of fishes, and
are much less numerous in the other groups than in
mammals.
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LYMPHATIC GLANDS OR NODES AxD LympHOID Tissuge. | afferent vessels, and continue to the next gland, where S = Lz Lymphatic System.
—The lymphatic glands or ganglia or conglobate glands | the process is repeated, or the vessel may terminate in 5 5 & the labvrinthi 1 : bk
are rounded or flattened bodies placed in the course of the | oneof the common trunks. the eff 1 : : spleen or Te “‘ marrow (splenclymp h OT IDATITOY
lymphatic vessels. These glands were known to Hippoc- The structure of the lymphatic glands was long enig- rm\n’hi L1“, r->mn1ﬁn l\lll}'h = ”1\ I‘:}’-tll‘:d ” glands rese !1.1
matical. It was held by many, and is still so the sinus the lymph bathes the elandu ! -
a.l. held, that the gland was really a kind of fine probat 55 satotit s il;(* 1685 Iymph
3 . capillary HEEw ork, ?ll\c a renal "‘l(‘}ln(-l‘uln._-:‘ ar the newly developed lymph cells enter the huml!-a rea
a rete mirabile, of blood-vessels: but it is and are r:au ied along to the efferent v s i
now quite generally agreed that a lymphatic | A v ana il e s v 3 - P Sl
gland consists of the following parts: (1) A = < : S RO
fibrous framework forming an enclosing cap- fl‘t nfl a 1.} = = poL
sule and sending into the interior a multi- Thole Blood-ve
tude of anastomosir abeculm. The cap- 2156 A CCOMmD AN
sule and larger trab s may also contain : T o
muscular-fibre cells. (2) Embedded in the ; At v
mesh of this fibrous network is the proper Taod Sea
glandular substance, which consists of lym- oSty
phoid tissue; that is; a fine network of branch- = hith) in
and anastomosing cells and fibres con- ‘\h“ rh“ B
taining in their meshes lymphoid corpuscles
- lymph cells, Near the surface of
the nlqu thke lymphoid tissue is arranged in
quite regular masses (cortical lobes or aveoli)
by the projectin abecule (Fig. 3304).
This is the so-called cortical ]winnn while in
the central part (medullary portion) the lym-
phoid tissue is in more cylindrical masses
(the medullary cylinders or lymphoid cords), he ¢
but the tissue in the two parts is directly adult
continuous. (3) The lymph sinus or channel.
This is the path taken by the lymph in pa
Fia. 5304 —Diagrammatic Section of a Lymphatic Gland. a.l Afterent  ing through the gland from the afferent to
trunk breaking up 0 naller trunks before nme 2 & the efferent vessels. It is a narrow space
efferent l\mp 1 5 o o e s -
from the . e filled with rather coarse retiform tissue, be-
glandular S ep., ¢ tween the proper glandular substance and
cords of medullary uh-|.1n(-&: i Hn\\ n in nnh a small p _- e the fibrous framework (Fig. 04, I.s.). The
entire area shaded with lines pos s similar glandular sut - y 7 sty B =2
sinus or channel: M, central or medullary part of the g it i - relations of this space may be clearly un-
tinuous with the cortical substance); ir., trabeculz or fibro contin derstood by comparing the fibrous frame-

ous with the capsule and forming a coarse meshwork in th land (in this mesh work to a mould and the proper clandular
is the proper gland substance). =

substance to the material poured into the
mould and which, upon cooling, had shrunken
rates, but were regarded by him as forming a part of | evenly from the mould throughout the entire gland,
the general glandular system. Naturally their true na- | thus leaving a narrow space which would represent
e was discovered only after the discovery of the lym- | the lymph Channel. The afferent lymph vessel pene-
phatic vessels. In the higher mammals it is believed trates the sheath or (‘J]]\iﬂe of the gland and pours its
that no lymphatic vessel reaches one of the common ter- ' contents into the lymph sinus. The lymph then slowly
minal trunks without first trav ersing
one or more of these glands. They
first appear in the hu‘ll-, or perhaps
some of the highest reptiles, but lym-
phoid tissue is present in all the forms;
and as the glands are practically con-
centrations of this lymphoid tissue
their absence is not so important as lymphs
might at first appear. The glands are B e ] : < ) 2 - surface and
sometimes solitary but usually are in ) & S e 3 : fr the inter
groups or chains; they are mostly near | : great abundan
blood-vessels, and so placed and loosely 3306). The
attached that they readily move aside follicular form of
to avoid pressure. In the limbs press- sue is. found great
ure is further avoided by position in nce in the men-
the flexures of the joints. The glands nal of and the low anin
vary greatly in number and size in eal tonsil it is ag
the different mammals. In man they
reach the highest number (five hun-
dred to six hundred) and vary from a
few millimetres to two or more centi-
metres in diameter. cupied by a great £ and the
Afferent and FEfferent Vessels.—The F16. 3302 res s of a 3 ! : s (Fig. 3t ! nm nodul
vessel approaching a gland is said to 2 < is, t0 Show veloping Lymphs { les L | 3! 1 ork
be afferent or inferrent; the one leav- ; =2 EI}‘EES 1'\‘ {m;ll:,m,‘ . : “{‘f‘llt.'l:"‘ S 31111;1‘:1-11‘1”1
ing the gland is called efferent. On on i fle: : 1 : \\1 ch hely
approaching a gland the afferent usu- h : i ) : somewhat fr urrounding less condensed lym-
ally breaks up into several smaller = St e 1d ‘Tl"‘}'l‘rlli(.]-{ : D. phoid '
vessels which enter the gland (Figs. 1 1 nodule in wl the T e T Hem iph Gla ,,;\ e chocolate
3303 and 3304). After traversing the : N b tiealde bl o anvl s i veln, Doarbotvs oibiood. ‘“‘t’l"l}‘“l;kul;ﬂ-h‘d bodies from 1 to 20 mm. in diameter with the ) tem does not
gland the vess 1s leaving the 1.-:111‘1;;(-0 Li}lnplwld “m‘\'s!n“m‘“ud 1 e e St h(l‘lh,“ﬂl‘xd flling ucture .ny l\ r;ph_ ands but with the si Sg }nﬂ finall
unite usually in larger trunks than the with blood instead ¢ ivmpn hand 17
In structure the parenchyma of these glands resembles | (Sabin
VorL. V.—42

v-lymph

not a 111‘_1"1{(«.1
abs

and youth

3 pinkish.
and ad

the glands are

3 Mn]lk\\ll:h

and darke
those
plexus are
1|1u Wh OT €

_crowded  with
cells. "':Ulm -

he tissue is abun-
) supplied with
blood - v -1 and the

able masses ) patc

imply an : tion of lymph nodules, fo
r solitary glands The mucosa of the vermiform ap—
endix of ti rabbit . 3286) is almost enti
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As worked out for the pig it was found that the 1\'m-
phatic system is at first symmetric al and grows out from
the veins at four ;xmma that is at
the junction of the veins of the
limbs with the cardinal veins,
viz., at the junction of the sub-
clavian and precardinal veins in
the base of the neck, and in the
lumbar region at the junction of
the sciatic and femoral veins with
the post- -cardinals. Slightly be-
yond its origin from the vein each
of the four o 1al lymph trunks
or ducts dilates to form a lymph
sac or lymph heart. In Tower
forms, as the frog, lymph hearts
contain striated muscle and ‘are
rhythmieally contractile; it has
not yet been shown, however,
whether these sacs in the devel-
FI{{,;’; '\ mph m« oping mammal are contractile or
Yo Pla 20 not.
: (Sabin.) As demonstrated in the follow-
: ‘“[lm'”wm' ing ficures the lymphatics de-
velop fir n the cephalic half of
the body ; the system is symmet-
rical. but soon the left side pre-
ponderates; the connection of the
T f“”*_“m“'“";‘ lymphatics with the veins in the
Ejg‘l’.’[". D “I”,{‘,:_:F;'; caudal half of the body is soon
duct: PLH, posterior I« there are very early two
lymph sac or lymph chylocysts, and two ~thoracic
%‘,f;‘{‘me]{fl;f,',;,f{;‘}“”f“ ducts, but as both thoracic duets
tem is symmetrical, but grow down to join the lumbar
that in the cephalic Ds “1 l(‘ll'i(,f\ f' om the le fI nidC‘ tile
:;f'[.nl]?h‘;'}]:);::ha.:i( asymmetry of the lymph trunks
than in the caudal half. in the cephalic half of mammals
is original and not secondary. It
is also seen that the i\'nlphdt](*— as they grow out to the
periphery are in a close-meshed networ the ex}ds of
the tubes forming the network ending blindly, and
extending farther ‘and farther over the body by a con-
tinual sprouting of the tubes.
The lymphatic glands are de-
veloped from a network of
lymph vessels by an ingrowth
of lymphoid = tissue and by
ThP t(lll'llﬂt]“l\ OE a connec I‘V,
tissue capsule around the out-
side. Finally it should be
stated that beginning with
Kolliker in 1879 an increasing
number of embryologists have
come to believe that the real
origin of the lymph corpuscles
of the body is from the epi-
thelial cells of the thymus
(Beard ). :
" Methods. — The lymphatic
s are so thin that unless
they contain some liquid or
solid they are not visible. One
of the first ways of making
the general limphzul(a visible
was to inject water or (n!urvd
gelatin into the arteries of
organ. The mass exudes an-l % 2. " (Sabin.)

in an | jnvisible to the naked
. Long. He

facilitated by first inserting a beaded bristle into tho'h'm-
phatice, then by raising the bristle the cut in the vessel
may be seen. Where the ves
sels are too small to be seen,
very successful injections
may be made by the punec-
ture method. That is, a hy-
podermic c(mlmln_ is con-
nected with a syringe or a
constant-pressure .1111>.1mlu\
and inserted where lymphat-
ics art uppswul to be. The
cannula is forced in as in
ordinary hypodermic ipjec-
tions, and the mass allowed
to low or it is for ins JEE
the attempt is successful, the
fine network and collecting
trunks of a limited area will
The to and
11110e1 tips of man are
favorite places for injection.
In animals the pads of the
feet and the bare spot on
the snout are good. A lym-
phatic gland is always easy
to inject. For an injecting
mass IMErcury was much
used by the older anatomists.
(Ull-lul gelatin was also used
and is now much more em-
ployed than mercury i
flows readily rhr:’:n;
théthu! aeic lymph g 1
nearly to its T.ernuna on. gelatin z is
; : x P] chrome \c!hn\’:ﬁ:‘h'_\'
\1-3?1'1_“31?5'?ﬁl’?ﬁ‘ﬁfi‘l’v 15 gm. ; water, 75 c.
on the only connection with the gelatin is softene :d it is
the vascular system is through melted over .\ water-bath and
the‘thﬁracic duct as in the heated to ~then 75 c.c.
e of a cold ..atu rated solution
of bichromate of potash, heated to 80° C., is mh!ed_tn
the atin: finally, 75 c.c. of a cold saturated solution
of acetate of lead is heat-
ed to 80° C. and added
with constant stirring.
Berlin blue in g i
pntemhh- for ll‘ﬂ(l(m(‘\‘pl_l
specimens Pl\lc XL1V.
and Figs 203, 3300).
India ink in water is a
of great s ice, especially
in embryos.
The puncture method
sed by Hunter
and Cruik
ank, in his
the Absorbing
(1790), p. 44,
“1 have sometimes
mw(tad the lacteals from
punctures made by the
side of the veins where
I knew they must be,
though they were then

F1G. 3309.—Diagram of the Lym-
stem in the Embr\o
<

Fi1c. 3310. —(‘nmpmlte

eye. also injected the Sp

! is is 5 t he lymphatic glands by Lympha
fills the lymph vessels; this is phragm; H, duct to the the lymp g s b3

especially succe ful if the Deart; Lu, ductiothelungs.
especially s €

vein is tied. The lacte are previons figure. In this fg
made evident by feedir the ure is is R&'r‘;l)‘[:]Lf'[mliilltl‘“ll\]!llli
animal some fatty food. like phatics in the cephs a

dw more advanced on the

milk, an hour or two before left than on the right.
death.

The other letters as in the

(Sabin.) A u.ph'uu--
LIRS in a pig 1“11\!11 long: B,aieaina
3 Young animals are best pig 2 : a pig 30
- | for studying the lym- g ‘3111 1 i
f | phatics, and the leaner !‘l‘}'&re'm N i e
the animal the better

the outlines indicat ed.
For inves ating the em—

Vessels of sufficient size may be injecte 1 centrad with | bryology of the lymphatics, e]n]_nr_\'os in \\\iln‘( 1)1 tilll‘g
(]“ftn plaster-of-Paris. It is not necessary to tie the | heart is still beating are best. After the embryos
starch 8 2

cannula in place; -.unplv pressing upon it w /ith the fin

- | cold they cannot be satisfactorily injected (Sabin 1)

i ficient. The insertion of the cannula is greatly | In man lymphatics have been demonstrated in organs in
gers is sufficient. S
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the feetus when they could not be in the adult. Mature
animals are better for the lymphatics of the reproductive

Ear

F1G. 3311.—Terminal Lymphatics of the Skin Between the Eye and
Ear in a Pig 50 Mm. Long. X 11. (Sabin.)

organs; and, for the pancreas, an old man or animal is
to be chosen. non Henry Gage.
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LYMPH NODES, DISEASES OF.—AxAToMICAL CON-
SIDERATIONS. —The proper appreciation of the patho-
logical changes met with in the lymph nodes presumes
a 2110']_1‘( know ledge of the normal anatomy of these or-
gan% They are small, bean-shaped or oval nodules

which lie in the course of the lymphatic veszels and on
the more protected pmnons of the hody, as, for exam-
ple, in the lateral regions of the neck, tkz axille, the in-
guinal regions, about the peritoneal and pleural cavities,
and in the folds of the mesentery. A small depression,
known as the hilus, is usually present at one portion of
the node, marking the polut of exit of the efferent lym-
phatics and the blood-vessels. The nodes lie in a soft
connective tissue and are quite freely movable in the fat
which often surrounds them. They. are normally of a
reddish-gray color, and a cross-section of a freshly re-
moved node is usually somewhat translucent.

The nodes are surrounded by a thin, fibrous capsule
containing some fat tissue and blood-vessels, and ocea-
sionally a few smooth muscle fibres. The capsule sends
processes into the node which are known as trabeculs.
The capsule and the trabeculs send off fine connective-
tissue fibres into the substance of the node, forming a
delicate network in the meshes of which lie the leuco-
cytes forming the parenchyma of the organ. These cells
are chiefly of the variety known as lymphocytes, which
possess a single large spherical nucleus and a relatively
small amount of cell body.

The masses of Jxmphot\te near the periphery of the
node are collected into nodules known as the follicles or
secondary lymph nodules. They are surrounded by a
lymph sinus, derived from the division of the afferent
lymphan(a_ into an anastomosing network of spaces lined
with flattened endothelium. TIn the centre of the folli-
cles a lighter area can often be seen in stained sections,
where the cells are slightly larger than in the periphery
of the nodule and often show karyokinetic figures. The
lymphocytes are formed in these germinal centres, as
they are called, and pass from them to the periphery
of the nodule, from which they are set free in the lymph
stream of the sinus.

In the centre of the lymph nodes the arrangement of
the lymphocy tes is somewhat different. They do not lie
in masses as In the cortical nodules, but are suspended in
strands in the connective-tissue network lying between
the trabeculse, and are called medullary cords. Edch
cord is surrounded by a lymph sinus w luch separates
from the trabeculse.

The lymph sinuses are formed from the aﬁerent lym-
phatics, some of which enter the node at the sinus, oth-
ers through the capsule. They pass to the pu‘iphcrv of
the node and break up there into an anastomosing seri
of vessels which pass inward and surround the foilicles
and the medullary cords, and finally reunite to form the
efferent lymphatics and passout atthehilus. Thelymph
sinuses so formed are lined with flattencd endothelium.

The blood-vessels enter chiefly at the hilus and are dis-
tributed first to the medullary cords and then to the sec-
ondary nodules.

Reticular tissue containing lymphocytes is not con-
fined to the lymph nodes, but is found in the organs and
especially in the mucous membrine of the d ive
tract. The tonsils and erypts in the tongue, the solitary
and agminate follicles of the intestine are examples of
such collections. The structure of these deposits of lym-
phoid tissue varies from that of the lymph nodes. The
development of lymph sinuses and germinal centres is
much less complete than in the nodes. The lymphocytes
are also not wholly carried off in the lymph ecirculation,
but many of them wander out through the epithelial
layer covering these collections of lymphoid tissue and
enter the digestive tract.

The agents which incite pathological changesin lymph
nodes are as a rule carried in the lymphatics to the node
and first enter the lymph sinuses at the periphery of the
node. Coarser particles of foreign matter, such as dust
or soot, are often deposited in this portion of the node,
and are taken up by the phagocytic endothelial cells of
the sinus. The same is true of the cells of tumors which
are found first in the periphery of the node where they
occupy the sinuses. The effects of bacterial poisons are
often most marked in the peripheral portions, though the
bacteria are usually caught in the filters of the nodules or
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