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are diseases which are treated more or less successfully ser reans, though 11!\11 are no specially modified sup- vous structures consist of rod cells, not in the ¢ re of ! simple cire ular V.llll plates -‘lll[} “lk“j' endings ?“"'Vif"‘””i.
at Ems. BSkin diseases and scrofula are also in evidence port : tral gl ilar cells as in vertebrates, bear the bud as stated by authors but more peripherally situ- on the rod cells, 1‘-”']"_‘:”" , and ""'""1]‘_1-\'. “l‘.” o< linder
here as at almost every other ba X . The baths are an unmistakable resemb l\u ce to the lateral-line buds of ated. The last-mentioned undoub 2dly connect with a cells. In no se did Be a\l::- succeed in finding “"“’-f‘l
extensively employed in cases of leucorrheea, in catarrhal .uuli!]llhl;n% etc. Atheston finds all gradations between nerve fibre that seems to be continuity between the rod-cells and the nerve. He in
conditions of the uterus and cervix uteri. in nervous cases t isolated ¢ and the sense bud, and is inclined to re- AR IR T continuous with the cell, fact seems to find greater intimacy of connection between
of dysmenorrheea and in sterility the one as a derivative of the other, either in that g / woug it is possible that the cylinc cells, which are not supposed to have a ner-
Indeed, one sometimes wonde rs what chronic diseases Ill» sense organ is the result of a closer aggregation of | 3 | is an ierr:I;;ri-;n of vous function, than
that flesh is heir to are not benefited at such popular alw isolated cells or that the isolated cells are the result of / ] i the actual continuity beneath with the rod U-”j‘-
spas as Ems, according to the advocates of natural hy £ reneration of more 1-1'Imiti\'g sense organs, perhaps ! o Mg &2 the corium of the skin. and in no case 1s
nll‘u[]xrl'zl]\)'. The comparative ease of access from Par as a res f the influence of Hn» enclosi Inasmuch as the epithelial there more than a
England renders Ems very availal for Americans: g nlun s ]il]n‘l on the layers of the mouth and contact with the
dnfl its attractive situation in the vicinity of the Rhine Jour, of z T SOV by ceil wall. He ex-
invites the wes ary traveller to settle down there for a the case £ 1131‘111- the concentration proce plains the continu-
brief season, improve his metabolism by a course of | further and the \']l‘;!" 1l glia are permanently separated ity detected by
water-drinking, diet. and rest, and then go on his way from the skin, w » the 'riphcral sensory fibres in Arnstein and others
rejoicing in his renewed health and vi 4 most cases seem to arise in the cells of the ganglia and | o1 AN as the result of
Edward O. Otis. proceed by a process of repeated subdivision and elonga- . | 2 PN : faulty observation Fie —A,N indi i cobson’s
tion toward the skin, where connections are effected in : ( v ; | and imperfect ( \LE sek.) B, Nerve endings
ENCEPHALOCELE. See Brain : Cephalocele. secondary n :r with sensory cells in the epithe ; 4 o | methods. In the
In Amphioxus it would aj ppear that the sensory gangli =08 5 / : ; ordinary pavement
ENCHONDROMA. Sece Clhondroma. are as yet unformed, their elements being scattered in the- = (¥ : epithe lium of the palate Bethe finds termini on gland
form of disy :d nerve cells throughout the dorsal or sen- 3 Z 7% | cells and ciliated cells, as \\Lll as deeper elements. £
ENDARTERITIS. See Blood- Vessels. (Path.) SOTY nerve | 1 ch segment. In lower vertebrates, 7 2\ 2 : 5, P Our own studies of gustatory epithelium of the
IJf!tzL!li\ s tic am- 7 5 : =i IV G 1 axolotl are in accor i results of Bethe upon the
ENDOCARDITIS. BSee Heart Diseases. ibia, ir our studies | - 2 | frog so far as the diffuse en are concerned, though
the methyl blue does mot -__i\'(- adequate insight into
the connections between fibres and cells. The taste
buds, on the other hand, afford r ts similar to those
an unmis- F1G. .—Sense is fro Ski f the Axolotl. obtained Nmn the sensory buds of the skin. The source
e e ) of many : eous -lusions reached is, as men-
tioned beyon act ti ful methylene-blue
only portions of the skin, i preparations it often happens that nl u nts stain
these Tegi he when the cells of origin for the same fibres do not.
1 ay be moc 1 he .-,-[hfa : Di j 7 al Connections —\ arious early writers
nervous elements into central and end-« S hich are mposite ag ¢ itions 1 existing. In the s 1 has been e re t m existence of a de » network or _1‘»-11
I nd-organs fall likewise i1 4 , s d 1- gates nervous and subje the mos b restigat . the sens : 3 alamong the epithe
1 1 of the stimulus thev are d red 1t 1 1lar ent N " taste cannot be at all h y devel f the anims um ce H\n[ the . |~\-H‘ur‘ e was first le out
1l organs, prope ; 1 e 1890. — Isolated Sensory Is : is accustomed to swallow its food, 7 coated by the use « ide, and there wasalwaysleft open
i k - ibi ) nce was dueto t
5 s betwee
ipw on the nerv ings of the g :
ive meshwork of this kind with here
and there a free ki rmination, and he traces the
lower part of the ret 1i i it
a set of nerve fibres

END-ORGANS, NERVOUS.—While in or all ner ] :--mm ion is ?-wmni
vous structures may be said to have been deri ‘he peripheral s
peripheral structures, in so far as the nervous FANS ‘-lnl\\
are ectodermal rather than otherwise, yet i
mals the separation of those e ts tl i iy
within the body to form a c IS 1 3 laters: pec o > re morphologically
\\m(h T n I]twil iti I

ctures is so

< = = & ¥ g ot 11 3 5 i Y R .
as are adapted to receive stimuli m W ut, ir 1 D cted, 1 >S- Tubifex rivulorum.

case of the sensory cells in the
and  this group ca ; - 1 1
Jdtlel from the entirely similar organs he sesthes : imistakably ne nature are not collected
stem within the I A i
such as are intended to deliv
glands the stimuli \ : A
(uuh'l- g > is system son > Or 8] . 1 fr iT i aSSo ion in the “buds,
h serves to mm" the funetion of ¢ ind are s > e of the 1 and back in
ance with the act s of ot at the free or di end of all the
somatic equilibrium ptwb.l-‘ ¥ much more impor € in a pore of the in. It seems
even yet supposed. § L_i-m.-T(_--L that these >d
In this article the somatic or so-called sympathetic sys- 8 1y > 1e cells that in the 1‘
tem is not included. X
Pe RIPHERAL ExND-ORGANS. —I. would see
data of parative anato 2 the nervous connections of the eculiar cells.?
vertebrates had ser ¥y ce cattere 2 der The most probable view that two <nJJ!1\' dis U“l t
mal elements in the skin, and that in Cour f evo- : f nerve fibres are associ 1
lution there was exhibited a tenden i
become collected toward the later:
the body and especially in the i
Probably Va 1
discove ry of s ere e 'Y - i * T} ) between the re
earthworm, thou the obser I as 1 le son ime 2 than in the dif
earlier in the writer’ i
zius agree that these g od and «
the central nervous sys 1 b res hav 0 1 : > ! > ner } > Tod cells of
in the cells. \11(11 : = :
with sensory ¢
the funectic f o 3 ]i» with those o
sense cells (rod u] s and the hm»..

cation; and I
3 nse to chemi ants In
e of the fr well as in the palate, e are
pecific ner- numerous scattered spe : organs, those of the
i flat ‘_‘nii-! g 3 iile those of the palate
_\luwu h these or,

leseribed 1:\ )
been the u‘n'\;«rrﬂ 1l study since Annl even
now authors are 1 ree y the details
of the ture. he - Ll 3 in these sense
i cylinder of flask ce 1!“ ming the
rod cells, a subordinate variety
! as been forked cells by reason of the
s : divided peripheral projection. Alate, or wir
Lewis Atheston has descril : around the cup or flask have also been notic I
nervous structu in the w bifex 1 lorum, ex- o > B : 4 : : authors. Bethe, who has recently studied these buds h\
hibiting a still h er differe 3. ie ha ¥ means of the mc cation of the thylen rhlm_ method 1895). Strong, in his paper on the cranial nerves of the
worms there are not only scattered nerve which bears his name, fin two sorts of rvous termini frog, figures a similarly minute meshwork. In all of the
dermis which have the direct fibrous ce in them: first, free termini lyi betwee I ylinder above cases there is the element of e ;um\' 2:‘0\\11\“‘
central system described by Retzius, but that 1 I hing the surfac :cond, termini with bulb- out of the fact that the methods i i
other cells, in no way fundamentally different, e expansions on various cells (Fig. 18 One type of than staining processes and are his ically uncertain.
grouped sy1 strically to form sense ins upon the s is three-lobed anc end affixed In the skin of the Amphibia ther xists, at the base or
prostomium and first few segments of the body. These y the sides of the cylinder cells; tln other variety has | ental aspect of the layer of Malpighi, a layer or stratum

Fi1G. 1894.—Nerv
to Bethe.

818

819




End-Organs,
End=-Organs

which is in a peculiarly nascent state hese cells are
devoid of the thick and rigid walls characteristic of the

superficial cells and are protoblasts rather than complete |

Fic. 1895.—Dia in of the

Dogiel-

cells. er we may find, at all

denc t > div . In fact the

prolif ing Comparison of
stratum with that of rates shows that
latter form no except rh it is not always e
detect the.protoblas elements. A single theore
consideration is sufficient to convince one that
what should be expected, for i
that every type of vertebrate
constant o

csa the process

tent, while in othe g
obvious that there must be a ton of undif iated
material—of cells that h: ot pa 1 beyond the plastic
stage. In thc par of skin where there is little
differentiation between the variou

between the corneum and de ;

tected in preparations by the usu: 1
thicker portions where the s0- = » cells appear
the basal protoblasts are crowded into the inters cesand
pried apart. One effect of this process has been to stretch

In either case it is

the conne r protoplasm into an excessively t 5
or film enveloping e Leydig cell eitl completel
as a coarse meshwork of naked protoplasm. In all the
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preparations we have seen, the appearance is that of a

broad reticulum arising in the intercalary or basal proto-

blasts and enveloping the cell in such a way as to wrap
it completely in the products of the adjacent pro-
toblasts.

The nerve supply to the reticulum is abundant,
and the fibres can be traced without difficulty
throuch the corium layer in all preparations. The
sheaths seem to cease after passing the corium and
the subsequent course is less easy to make out. In
a considerable number of cases it has been possible
to trace such fibres with all desirable clearness to
actual connection with the bases of the lower pro-
toblasts above-mentioned. The fibre is red, as is
the protoplasm, so that it remains possible that the
exact nature of the union is not obvious, yet from

the fact that two masses of naked protoplasm thus come
in contact, the range for possible modes of union cannot be

tensive. It is believed that the condition above de-
seribed in so striking an example is by no means limited
to the aquatic or
semi-aquatic ver-
tebrates. It has
simply been most
clearly seen in
these cases be-
cause the cells are
go large and the
intracellular retic-
ulam is so evi-
dent (Fig. 1896). 4
It is evident that FIG. 1897. — Vertical Section throng

. Jornea ol

many of the end-
ing to be de-

ribed beyond as f
terpretation when it is understood that t e may be
immediate contact with protoplasmic material 1
tween the mature cells and forming a stroma in which
they are in a sense embedded. It has been sug :
to some such reticulum as that indicated the org:
owe the remarkable solidarity and co-ordination of their
activities.

Free Nerve Endings of the Skin.—It seems abundar
proven, in spite of the doubts of Krause, Goldscheider,
and others. that free nerve endings exist in the epidermal

Fi1G. 1 2 g . spitheli i T he Mucosa of
1 izations.

These are among the most difficult
objects to pr suitably for study and, as su rcrested
above, it is probable that > fibres have relations pri-
marily with an i 1lular ulum derived from pro-

blasts of the Malp ian lay The cornea is a favorite
part of the sl in which to d nstrate these fibres,
they seem to be distributed over the whole body sur
Belonging to the same category apparently are the s
4 tactile menisques identified by Ranvier. In th
se also the fibre mmunicate with ill-defined flattened
.rcellular bodies in the superficial and deep layers of
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It is as yet impossible to determine what the relation

of the fine arborizations of the

the so-called hot and cold sln_vts‘.

the submucous plexus, pass throu
= and form, with freqt 1
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endings may be to
appears, however,
thiat the percep-
tion of heat and
pain is intimately
£ eiated with
circulatory
changes and that
the nerve supply
to the capillaries
must not be over-
looked.
s DeWitt
ibed with
much skill the ter-
nations of free
fibres in the mu-
cous membrane of
the cesophagus.
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tion of the subepithelial plexus. From this plexus, as
well as from non-medullated fibres which come up di-
rectly from the mucosa and seem to take no part in the
formation of the plexus, fine, varicose nerves pass up
into the epithelium, wind between the epithelial cells,
occe nally yiving off longer or shorter branches, which
terminate in varicosities of different forms and : the
terminal fibres also finally end in ball-like th nings
on or between the epithelial cells, either near the sur-
face or at a greater depth.

“That the terminal and lateral arborizations surround
the epithelial cells, ending on or between the cells in
small varicose thickenir sometimes on the surface cells
and sometimes on the decper ones, may be seen in
Fie: 1898, taken from a cross section of the cesopha-

1 of Sheath of Vibrissa at the Pulvinus,
>rve Ring as seen by C i Metho

creater part of the
@SOop ¥ 1l arbori seem to be puite
evenl uted, ar it has s ed to me probable
that arly : he epithel cells come in contact
with e OT the rve fibres. In the
upper part of the cesophagus, howev near its junction
with the pharyr were are, in addition to these umni-
formly distributed nd n peculiar ball-like
of several nerve
and soon become
non-me 1 break

v Ose
with the end-
other nerve res :ing a dense and com-
ss of terminal which, on superficial
ation, resembles ¢ sensory end-organ.
Closer study, howev g eveal the presence of a
connectiv issue cap . and, in cross sections, we find
I ing is in > epithelium and does not differ
from e end-arboriz of the mucosa
except e fact th 3 N more closely
iched and beset with

es.”

ation of the fi os und in connec-
tion with certain modified hairs. The vibris of car-
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