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and still more rarely above or below it. It usually de- | which the conjunctiva of the upper part of the globe
velops very slowly, and many months, or even years, | had become adherent to an ulcer upon the lower part of

may elapse without its extendi far e gh toward t
centre of the corn to impair v L is rarely met
with in children, and is more prevalent in tropical than
in temperate countries. The apex of a pterygium oc-
casionally reaches, but rarely passes beyond, Ilw centre
of the cornea. The .r has met with one , how-
ever, in which a pt um of unusually large size, start
ing from the nasal side of the eye, grew entirely ac
the cornea to its external margin. The other eye-of
same individual (a woman advanced in years) also ex-
hibited a large pterygium, which had already passed be-
yond the centre of the cornea. So long as the growth is
confined to the conjunctiva and the periphery of the
cornea it usually causes little or no inconvenience but
as soon as it encroaches upon the area of the pupil it
greatly impairs vision, not only because it obstructs the
passage of light into the eye, but because the curvature
of the corneal surface about its apex is so altered as to
produce a high grade of irr lar asti ‘m.m\m,

In the text- f forty or fifty year , four or
five varieties of srygium are describe Te seems
to be little reason, however, for making even the two

varieties which more recent authors mention; although,
as some pterygia are thin and scantily supplied with
blood-vesse while others are thick and waseular, there
is some warrant, perhaps, f alling the forn variety
P rygivm tenue, and the t plerygiim erassuin. The
pterygivm pingue of the older authors is the pinguecula
of th<~ })1(\(‘]]\' day, w ‘.11< h is no lox 1 as a
um ; while their rygiwm alignum
s name implies, simply a malignant growth in-
\ulnnn- the cornea, which at the present day one would,
of course, not think of confounding with true pterygium.
It is possible for several pterygia to develop upon the
same eye, advancing upon the cornea from different
directions, and cases of this character have been reported,
but are of extreme rarity. y
The (lm'-tl]n of the etiology of pterygium has from
time fo time been discussed, and various theories have
been suggested to account for its development and
growth. Arlt, some ATS g0, sted that the start-
ing-point of ptery gium is the e ‘nce of superficial
er or abrasion at the margin of the cornea, to which
the neighboring swollen conjunctiva becomes adhere:
and that the dragging and irritation which result from
this is the cause of its subsequent growth; and this theory
at one time met with very general acceptance. It takes
no account of the fact, howe that ulcersand at ions
of the cornea are not especially frequent upon its nasal
margin, while pterygium, as we ]m\: s , occurs only
very rarely elsewhere; nor of the f1 3 that many
cases of pterygium can be recog :d as *h before the
apex of the g I-\\ th has even 1 he corneal limbus,
and, therefore, the process w hh h is assumed to be
the first step jn its development has take ace. i]\ 1
pterygium is produced in this - manner,
cases. there is no doubt; lm‘ this fact was recognize
before ,;\I".l s day, notably by W. Lawrence, who refers
to cases of pterygium following purulent ophthalmia, in

248

the cornea.* He distinguishes, however, between these
cases and true pter) um, and mentions his suspicion
that the pter a said to have been seen on the upper
part of the globe were cases of this character, as he had
never seen true pterygium in this situation.

It is manifest that any theory which would satisfac-
torily account for the development of pterygium must
also account for the fact that it occurs in so large a pro-
portion of cases to the nasal side of the cornea. This
Arlt’s theory f to do; for it is beyvond question that
if T um were, as a rule, prod luced in the way he
deseribes, we should find it encroaching upon the cornea
from every possible direction, and not much more fre-
quently from one direction than from another. T]w
theory proposed by Poncet-—that pterygium is a parasi
tic di se. and that its advance over the cornea is due to
the presence of mierobia (parasitic “ vibriones”) which
he finds beneath the head of the pterygium, and which
are sup 1\=»=ul to tunnel their way under the :nlm al epi-
theliun ils equally in this respect: and, ides, the
precedent hllll which he r rds as the st: Hlm
the process, and as essent to it, has not been (hm(.ill\'
demonstrated, but, rather, assumed to be present.

In endeavoring to reach a satisfactory 1~xp1:1nuriou of
the origin of pterygium, it is important that we should
bear in mind the fact (which seems usually to have been
lost sicht of) that in its incipient stage the growth does
not, as a rule, involve the cornea at all, but is confined
to the sclerotic conjunctiva. As Lawrence very aptly
puts it: “It begins with the appearance, in the conjunc-
tiva s ticee, of a few vessels rather lar than natural,
and r ing from beh arallel to each
other. r some time embrane is found, on ac-
curate inspe , to be a little raised, but the surface is
smooth a ‘ntire. adually assumes.the triangular
shape, the basi 1 yward the circumference of

ve, whil es over the junction of the
a and corn ea .lnei advances on the latter.” This
evelo t of pt ium entirely

vations, and it suggests at

f 1m is fo be sought

ms of the cornea.

always wates from

The writer cannot a t this view ; never-
convinced that pinguecula does, not infre-

ede pterygium, and he 1 occasionally met

1l types which resembled as closely one

een taught that the development of pteryg-
1 by conditions which bring about per-
sistent hypersemia of the conjunctiva, as, for example,
when the eyes are exposed to the heat of a i
g sea voyages, or to the heat from fi
is ise with stokers and founders, or to the
action of dust and vapors, as in mills and other manu-
facturing establishments; and the evidence in favor of
this view is much too strong to be put aside. sum-
ing, then, that hypersemia of the conjunctiva is an im-
portant factor in the production of pterygium, is there
any reason why this condition should occur especially
where pterygium usually makes its appearance—to the
nasal side of the cornea? The writer is not aware that it
has been st sted heretofore that the re 'ti muscles of
1 e (ll‘\t iing to do with the production of
3 it seems to him highly probable that
such is the case. ln the first gzlzuw-, it is an extremely
rare_occurrence to meet with a pte um which does
not lie over the insertion of one of ll!' :se muscles, usually
> rectus internus, less frequently the rectus externus.
the vascular system of the i
rhood of 'W rneal border (:
Van Woe inti

11t of
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e recti muscles, through branches rived from
the anterior ciliary arteries, that the possibility of the
blood supply of the former being influenced by that of
the latter can scarcely be doubted. There is nothing
unl‘\l:!bdbh therefore, in the .w—umlniun that an undx
determination of blood to the recti muscles may bring
about a hypersemic condition of the overlying conjunc-
tiva. and that this condition, as we have s en, may in
time lead to the development of pterygium. Moreover,
it is manifest that the recti interni muscles would be
likely to exert a more decided influence in this respect
than any of the others; for they are not only the largest
of the straight muscles, and the ones which perform by
far the greatest amount of work, but their attachment tc
the sclerotic is considerably nearer the corneal border,
and they are, therefore, more intimately connected with
the conjunctiva. Thus, in accordance with the theory

g ted, the location of pterygium to the nasal side of
the cornea is explained.

What condition is there, then, likely to produce an
undue determination of blood to the lateral muscles?
The answer is, an insufficiency of these muscle
exophoria or anesophoria. In aword, the \\'a'iu—r beli
that insufficiency of the internal re 3 i
portant factor in the causation of 1\t<:T'\""lllln His belief
is based not only upon the theoretical grounds just set
forth, but upon the clinical observation that e
is very frequently found in association with pter
situated upon the nasal side of the cornea. In support
of this view of the origin of pterygium (which to the
writer seems at least to be more s factory than those
which have as yet been offered), it may be mentioned, as
a matter of observation, that persons w hohave pt ium
not infrequently complain that the pterygium itself, and
the conjunctiva in its neighborhood, become bloodshot
when the eyes are much used in near work. It remains
to be added that pte ium sometimes has its origin in

-aumatic lesions of th Un.u‘n( tiva, as, for (\dhl]}
cite from the writer’s experi , & burn from a s
hot iron or from partially slal ed lime splashing into the

tément of pterygium, little is to be
1 l‘.\(_'L‘}:i from operative interfere its in-
Iu-\n ver, it rowth may possibly be ar-
r of refraction or any mus-
cular (ln fect \']11111 may ex and, even when it has
ached a more advanced s
rhaps, be favorably influenc
after any operation w hich may be r
the good which glasses may do by 1
to a recurrence should not be lo g
borne in mind that the @ crlu’=11c'=1-in. symptoms, of which
persons having pterygium oft complain, are much
more likely to be due to an error of refraction or a mus-
cular defect than to the mere presence of the growth.
The propriety of resorting to operative treatment will be
determined by 1 considerations: If the pterygium
is confined to the conjunctiva, it may be advisable to
operate upon it, provided it is narrow and w ell defined.
If. on the contrary, it is broad and ill defined, it will be
wiser not to interfere with it, as the condition and ap-
pearance of the eye after the operation will probably not
ba#better than before. If, hm\ ever, n: has encroached
upon the cornea, it is better, as a 1l le, to operate, be-
cause, as has been said, it usually advances farther and
farther upon this membrane, and, as it does so, it pro-
duces such chan in its structure as leave behind a
permanent opac even when the growth is most care-
fully removed. atients will frequently assure the sur-
zeon that the pterygium is not growing, and that for
months or years it has made no pro but their te
mony upon this point is not always to be relied upon,
and to prevent the possibility of the sight eventually
eCcomir impaired, unnecessary delay ir orting to
operation should be avoided.
The operative prc umuu which ]m\ e 1,'
or the cure of pter
ratively recent pe

Comnjunctiva.
Conjunctiv

THE MEDICAL SCIENCES.

which wasin vogue. The results obtained by this method
were ) er, by no means uniformly succes ful, the
remo of the growth, as it was commonly practised,
being not infrequently followed by its recurrence. In
consequence of this, various substitutes for lh
tion were proposed. For example, Des
gested transplantation of the pte um; £
destruction by strangulation, while Knapp ‘introduced
a modification of the or, and Galezowski of the
latter procedure. - recommended that the
growth should be dissected from its corneal, and in part
from its sclerotic, attachments, and then be allowed to
atrophy, the edges of the conjunctival wound being
united beneath the partially detached pterygium by
means of sutures. Arlt also preferred a method -
tially the same as that of P nstecher. In Des Marres’s
operation the pterygium is detached from the cornea and
sclerotic quite up to its base, and is then inserted in an
incision made in the conjunctiva near the lower edge of
the cornea, where it is retained by sutures I\.lmpp s
modification of this method, applicable to cases in which
the pterygium is of large size, consists in s i
ptervgium longitudi allv after having removed i
neal prnmun and inserting the upper half in an incisio
made in the conjunctiva above its base, and the lower
half in one made below. He also unites the edges of the
conjunctival wound sutures, and. fo facilitate th
separates the conjunctiva from the subjacent tissue abov
and below the wound. In Szokalski’s operation the
strangulation accomplished by passing two needles,
which have been threaded with the uppoutt- ends of a
fine silk ligature, beneath the pterygium, one near its
E: the other near its 1 , and then, after cutting out
the needles, by tying together the ends of the three
threads which are thus left in position, so as to cut off its
vascular supply near its base, near its apex, and from its
sclerotic surface. Galezowski, after dissecting up the
um, “takes a thread, armed at each end with a
curved needle, and ]nucU the apex with both needles,
S include it in a wnmll loop. Then turning the
i hem out at the base of the

¢
growth, one near the umn r and the other near the lower
'lln two ends are lhun "1'11 in a tight mmt Jnd

is c.l.mm d for eac h n: these ploudmt s that a recurrence
of the growth is less apt to happen than when simple
excision is practi

The operation-of excision has, in the writer’s experi-
ence, vielded such satisfactory results that he has not
been tempted to make trial of any of these proposed sub-
stitutes. The end which they all aim to accomplist
seems to him to be the same—to minimize the loss
-onjunctival tissue, and this is, undoubtedly, a mo
portant thin but, i .xcision be performed as it

hould be, the loss insignificant. Although
the ill effects of a too fre cision n‘f tht growth were
long ago pointed out, especiall ; , the writer
is inclined to think that the punr m:ultq which many
have obtained from this operation are due to unneces-
sa~y loss of conjunctival tissue. Even when but little
more than the apex of the growth removed the gap
which is left in the conjunctiva is of considerable size,
and when the whole pterygium is cut off, the size of the
ap which results, owing to the retraction of the con-
junctiva, is surpris . Under such circumstances the
healing proce is slow and difficult, and not infre-
(lu(n.l a conspicuous vascular cicatrix is left, which is
1tly and as likely to cause trouble as the ptery-

21 f.

Since the employment of cocaine in ophthalmic sur )
the removal of pterygium has been rendered much easier.
as the H]H‘l‘d,ﬂtn is entirely painless. The method of
operating \\]11( *h Jw writer has adopted, and which, &
has been lded s actory result l\m. Ve

] v a return of the lxlcd\
lows: The eye having been brought under tlw 1r11111+»nm
of cocaine, and the patient being seated. i chair, a
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speculum is introduced and the operator, standing behind
the patient. seizes the growth ne apex with suit-
able forceps, and with an iridectomy knife, which is but
lightly bent, cleanly dissects it from the corne King
jal care to detach S £ 1s from the corneal
limbus. Its more loose attachments to the sclerotic are
also separated for a short dists or 3 mm.) from the
corneal margin. Then, with a | of slender scissors,
curved on the flat, the whole of the corneal and a very
small part of the conjunctival ’lu'u':{nn of the growth is
removed by two conver If decided traction is

made with the force SUS :1]s\§11 .hn' detached pn.nmn of the
oCTOW rh while the sc i

g use d, and 1 I]l' latter
r piece
n wi]l be remov L.l ‘h.m v'-'nl; '\imh‘v Only
ion, thert 'n]'v should be e xerted, and in
using the scissors it should be borne i !:11 we are
more apt remove too 1:111(]1 than too sue. If
the edges of the conjunctival wound are now —'lif_riatl_\'
o as to detach the a measure from the
3 cia, one or two stitc of fine hlsuk silk
will suffice to close the wound, and, u
has been rificed than is necessary, will bring its edges
together without undue traction. The closure of the
wound in this way hastens the heali process, and the
TE 1 of the stitches on the second or third day, as
may seem more desirable, can be acc :mlula‘h :d without
pain by the instillation of a drop or two of cocaine. A
licht band hould be applied. and may be wor umil
the stitch removed. A collyrium of boric ac =
x. to aq. Z i), used three or four times a ({n.
soothes the eye, and helps to subdue the inflammation.
1ould there be mu ci y inlmnm_ from inflamma-
tion of the corneal tissue, atropine is indicated, while,
on the other hand, if there is considerable conjunctival
secretion, without ciliary irritation. a very little sulphate
of zinc (gr. 3 to 3 i.) or alum (gr. s to i.) may
be added, with benefit, to the boric acid solution. The
patient should be warned that the improvement in the
appearance of the eye will be slow, else he may sup-
pe the operation has not en successful, and may
mistake the vascularity which remains for some time
about the former site of the pter um for a return
of the growth. When the ptery g
upon the cornea, he should also be made to under-
stand that after its removal a more or less perceptible
opacity will remain. Should this opacity involve the
central portion of the cornea, which in exceptional in-
stances is the case, an iridectomy may be necessary in
order to obtain a pupil behind a part of the cornea which
is clear.

TravMAaTIC LEsioNs oF THE CoxJuNcTIvaA.—The con-
junctiva is nally torn or cut without injury to
the deeper coats of the eye. Considerable extravasation
of blood into the loose underlying connective tissue and
pronounced cdema areapt to supe vene, and the appear-
ance of the eye suggests that the injury is much more
serious than i -tlmll\ the c >. The ec s of the
wound, if they show a dhpnqnun to gape, should be
brought into qppovnmn with fine, black-silk sutures, and
a llghr bandage should be applied. A collyrium of boric
acid is often useful. 2

Foreign bodies entering the eye frequently lodge
the cornea, but rarely attach themselves to the
tiva of the bulb or to that of the lower lid.
ite resting place, however, is the tarsal conjunctiva of
the upper lid: and here they ve rise to an especial
amount of discomfort, because through the movements
of the eyeball and the lids they constantly ape the
surface of the sensitive corne When the eyelid is
everted they are brought into view and can be m-.ﬂ\ re-
moved—most conveniently by means of a wooden tooth-
pick, about the sharp end of which a very little absorb-
ent cotton has been wound. The writer recalls but one
instance in many years’ e: 1ce in which a foreign
body—a small fragment of coal—was found in- the

Probably, when foreign sub-
they are carried by the move-

> upon
njunc-
Their favor-
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ments of the lid toward the inner canthus and are then
easily removed.

Caustic substances, such as lime, lye, and the stronger
acids, and molten metal, when they mﬂ their way into
the conjunctival sac, are likely to do serious damage.
An obstinate inflammation of the conjunctiva is almost
sure to ensue: but when the caustic action has involved
neighbering parts of the bulbar and palpebral conjunec-
tiva, a much more formidable condition is apt to result
—an adhesion may occur between llw lid and the eyeball,
and the condition known as symble ron be established.
The treatment of these cases, if they can be seen at once,
is the application of an agent which will tend to neu-
tralize the caustic substance 1t has entered the eye.
In the case of an alkaline caustic the :nnmmtl\ 1l sae
should be washed out with v Zar Or ace acid diluted
with water, and if the caustic be an acid a solution of
bicarbonate of soda should be similarly employed. The
Hik‘l‘] \tion of il affords relief and does good ‘I‘\.'
prot ing the surfaces. Still greater relief may
be obtained by using a solution of atropine (the alkaloid)
in castor oil. Holocaine i 1other useful remedy.

If a disposition to unior etween the bulbar and the
palpebral conjunctiva manifests itself, every effort should
be made to preve this. The lid should be frequently
drawn away from the eyeball and the apposed surfaces
should be kept coated with castor oil or vaseline. Sue-
g»(_x-.-.- will probably be attained if the retrotarsal fornix

esc (1}1(11 1! > action of the caustic; but if this has been
se sly ved a symblepharon will almost certainly
develop in spite of all we may do. And, under such cir-
cumstances, any subsequent efforts which we may make
to undo the mischief by operative procedure is likely to
be equally barren of results. On the other hand, if the
symblepharon is band-like and does not extend to the
fornix, a good result may be almost always obtained by
operation.

ROPINISM, A\n imi:lmm;uinu of the conjunc-
tiva of lul icular type, ied usually by consider-
able itel is occ 1::11{&1\ excited by the long-continued
use of collyria containing atropine, eserine, and other
drugs of similar character. IIMLU.L there are individuals
in whom a single application to the eye of a solution of
atropine will produce a marked conjunctivitis, and not
infrequently such individuals are equally susceptible to
all of the commonly employed mydriatics, though this is
not always the case. For example, the writer has under

ration at the present time a case in which neither
atropine nor hyoscyamine was tolerated, and another in
which atropine excited after a few days’ use a marked
conjunectivitis, in each of which he is now using sulphate
of duboisine without ill effect. The withholding of the
drug to which the susceptibility is shown and the use of
a collyrium of boric acid will soon restore the eye to its
normal condition. ;

SUBCONJUNCTIVAL HEMORBHAGE.—This condition,
which usually manifests itself ‘-Hll lenly, may occur
spontaneously or be of traumatic origin. "\p(-]l;’ of vio-
lent coughing, vomiting, or sneezing may produce it,
while in some instances it oceurs, ]»ui:d}w during sleep,
without a rnable cause. The existence of angio-
sclerosis predisposes to it as to hemorrhages in other parts.
It not infrequently encircles the cornea and spreads over
the whole eyeball, giving to it a bright-red appearance,
which often leads to the belief that something very seri-
ous has happened. It is usually mistaken for ¢ inflam-
mation ”; but an inspection of the eye showsat once that
the redness is not due to injection of the conjunctival
vessels. It may give rise to a slight soreness of the eye-
ball; but beyond this it causes no inconvenience ;l]‘.:U'T
from its unsightliness. During the process of absorption,
which may occupy two or three weeks, the bright red
color of the extravasated blood changes to a greenish-
yellow. Treatment is scarcely called for; but if it is a
matter of moment to hasten the restoration of the nor-
mal s appearance of the eye, a compress bandage and the

mlun.d administration of potassium iodide may be of
some avail.
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ARGYRIA CONJUNCTIV.E. —From the- lor _'-w:mimu-cl

L\pph( ition to the eye of nitrate of silver a permanent

stain, usually of the lower tarsal and retrotarsal con-

junctiva, but oces x-q-m.nlh of the bulbar conjunctiva as

well. may result. The “white of the eye” assumes an

olive color, .\inh the retrotarsal conjunctiva and the

inner surface of f the lids are stained a bluish-gray or slate

color. A similar discoloration of the cor junctiva is saic

to occur in persons who, owing to the nature of th

employment, are constantly EA\I‘”*"I to the :

silver dust ( chs). Cases of argyria from

have been re porte »d, and as this preparation of

more penetrating in its action and is used more liberally

than the nitrate, it is probable that in the future 711%«

condition will be met with more .1!.1115.1*1\ 1

been the case hitherto. The stains are indel

ent agents have been employed to remove

without success. Samauel Theobald.

GONNECTIVE TISSUE.—Connective tissue

m.mw suggests, connects anc d binds together other ¢

If we .uumm to remove the skin from the
hm'r tissues we find it bound to them by de
bands. On 1111}u1‘ dissection of the body we find the
mus s bound together by tissue which, even to the
naked eye, is like that under the ski s of
same sort are found about the vessel
the mucous and serous membranes and in many other
places. This is connect ssue. Lmle "ihr-lmmm
it is characterize xtensive developmse
intercellular substance, and it is the intercelluls
ures and not the cells which are of functional impo
Not only does it comprise the fasci the subcut
and snl;(-p?llu-iiul areolar sue, and the pacl kin
stance about the great vessels and nerves, 3)1
forms, it makes up the groundwork of
glands and marrow, the tendons, aponeurose
ments, the periosteum and perichondrium, the sclers
the eye, and the membranes of the ce ntral nervce
The s xmmmrw tissues—bone and cartilage—
rpime(l to it both histolc mdl‘ and fmhnc:]-) ¥.
Indeed, no tissue occu lly in the body, and
it would be useless tot 0 g y list of places where
it is found All the blood-vessels lie in tracks of it.
With them it penetrates every solid organ, and binds
gether its most delicate parts—the filn E the 1scle or
fhe tubules of the gland. Though inconspicuous, it is
as indispensable in the make-up of any organ as are the
rivets.in the building of a ship.

In order properly to understand the histology of con-
nective tissue and to appreciate the rels wtionship of one of
its forms to another we must approach the subject from
the embryological standpoint. We will therefore con-
sider first embryonic connective tissue, then the typical
adult form, and afterward take up successively the vari-
ous modifications.

If we look at a section of a young chick embryo we see
nothing but cells. We see, moreover, that these cells are
of two sorts—differing markedly in shape and still more
markedly in their relations to one another. Thecovering
of the body, and the intestinal canal, the rudiments of
the central nervous system, and any viscera that may be
present will be seen to consist of cells tightly pad\ml to-
gether, forming layers or membranes. Such a layer of
closely compacted cells is called an epithelium. Lying
between these organs, in a position compsz arable to the
straw in a barrel of crockery, is the other kind of
These are not united to one another in continuc
but are far apart and loosely pac ked, the inte
pearing empty in the section. TiI s the mesen-
chyma. 1t gives rise in the further development ~‘1f the
animal to many other things than con nective tissue.
Still, in the embryo it corresponds so closely, in structure
amll lations to other parts, to ot 1ec

ue in the adult that it justifiable to call it
ynic connective tissue.”

If we trace the development of the mesenchyma back
we find that it arises from the mesoderm or middle germ

tion of connec-

layer. A discussion of the dw -velopment of the mesoderm
would be out of place here; but it is enough to say that
at one period it forms a tml\ compact layer in which
subsequently a cavity arises. The epithelium-like lining
of this cavity makes up the mesothelium. The rest of
the cells of the me .soderm form the mesenchyma.

Easryoxic CoxxectTive Tissue or M INCHYMA con-
sists histologically of (a) cells and () an intercellular
matrix (see Fig. 1490).

The cells have large and round or oval nuclei with one
or more cranules of chromatin. In stained sections the
nucleus appears to be distinctly vesicular, and does not

F1G. 1490.—Embryonic Connective Tissue (Mesenchyma) from
bryo Chick. 700,
color deeply. It often shows okinetic figures. In
bryos the nucleus is yunded by but little
pmwp’“l-;m Later the amount is greater. ‘he proto-
asm is finely granular and no cell is r izable.
l]u shape of the individual cell is stel
tapering and branching prc D ting in all direc
tions. The branches of each ml istomose freely with
those of its neighbors, so that the protoplasm is continu-
ous from cell to cell. Indeed, the anastomosis is often so
free and the cell bodies so inconspicuous that the mesen-
chyma may be described as a ne twork or spongework of
protoplasm, with the nuclei at the thick places where
the strands meet.

The matrix is an albuminous fluid of slight cons
It is the intercellular juice of the embryo.

The further dev (-10[1111( nt of the mesenchyma into adult
structures takes place by virtue of (1) changes mainly in
the intercellular substance, (2) changes mdmh’ in the cells,
or (3) more complicated changes involving both the
matrix and the cells and givin > to special structures.
Thus for 111\[_11!({* we have fat cells and smooth muscle
i sarising by differentiation of the mesenchymal cells.
In such ti es, to be sure, the intercellular substance
undergoes ) cation, but the function of adipose or
muscular tis 1ds rather upon the
walls of the bl sels are examples of the third clas
of mesenchymal tissues; they show complicated changes
both in the cells and in the matrix. But it is with the

ss that this article has chiefly to deal—with tissues
differentiated from the mesenchyma mainly by changes
in the mn rcellular substance
ncludes the supporting tissues and the
r tissues. The supporting tissues are bone and
cartilage. Their cells differ from those of the mesen-
chyma in shape aml arrangement, but bone is bone and
cartila is car 2 se the fluid matrix has been
replaced by lime salts or ¢ . The same is true of
connective tissue. Its distinguishir features and the
physical characters to which it owes its function are due
to the intercellular structu

ORrDINARY ADULT CoxxecTIVE TIssUE consists of the
following elements: (@) Matrix: (&) fibre (¢) elastic net-
work; (d) cells. The cells and the matrix ¢ present in
the embryonic form. All the cells of the adult form of
connective tissue are developed from cells of the mesen-
chyma. The elastic network and the fibres are not found




