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of the cathode, and under the influence of the anode de-
composition is delayed and perhaps synthetic changes
produced, whenece a condition of positivity is developed
near the anode. He says that later he gave this theory
up for a better one, but it has been accepted by many
and was brought forward again by Hering and Bieder-
mann (“ Ber. d. Oester kad. Math. Naturwiss. CL,”
Abthl. 3, Bd. 997, S. 145, 1888; Biedermann, “Electro-
physiologie,” S. 706, Jena, 1895), who described electro-
tonus of the nerve as a physiological phenomenon and
erent from the ’wh\~1(ul change to be observed on
e-conductor v|1=ul--l~ Through this some confusion in
terminology arose. Bernstein classes under physiological
ele fflmw]lh the changes in irritability, and under phys-
ical the g ranic pin nm;]n na pre ed by the current.
Hermann is not satisfied that suchad 1\1-1unl-zl<lnn~-1h
nor is it now generally accepted. Hermann (loc. cit
280) says: “For me all physiological phenomena of g]<
trotonus are only effects of polarization of the nerve core,
these being at once the res r>I' [lu action of l[h‘(hl!cl\*
and the cause of its spres:
The assumed d-—ﬂlﬂ':.ﬂl a
place under > 1 ;u-aiun
negative polarization. ruttan (Pfii
3. 51, 1894 ; 1lix., S. 47 '. - Ixii o8 S
1897; Ixviii., 1897; Ix S. 360, 1"ul~ in
papers on this subject, favors the view that exc
zi_l\\';i_\' goes hand-in-hand with a catelectrotonic condi-
tion and that the current of action can be identified with
*a wave-like '-]Hul\l of catelectrotonus.” He arrived at
the view through his experiments on core-conductor mod-
els, on which he claims that all the electrical ph
to be observed on nerves can be reproduc
ments have shown an astonishing similarity bewee
way in which electrical waves traverse these mode
the w that the waves which accompany lh( ‘nerve im-
pulse pass along the §
such as induction currents, can cause (';IIL_M_LU(:L(-I‘.HA;
and he finds that if a series of equal induction currents
of alternating direction are passed through a portion of
a core-conductor model, the opposite equal pol tion
effects cause a condition of 1 ivity, of catelectrotonus,
to develop near the electrodes on each side of the pr:]:u-‘—
i Hoorweg (Pfliiger’s Archiv, 1xxi., S.
> result of his experiments comes to mucl
same conclusion as Boruttau, but Hermann (Pfl
Arehiv, Ixxi., S. 204, 1898) states that he is not prepared
to go as far as Boruttau, and does not consider that core
conductor models can be looked upon as nerve models in
*t to irritability; they are, for him, models of elec-
trotonic effects of the current. He considers that polari-
zation, and the excitation associated with its development
and disappearance, are to be held as distinctly separa
phenomena. This year he writes (P
Ixxxiii., 8. 360, 1901) with reference to the ¢
action and exc tion: “One need not wmvhlvr
separate properties: on the contrary, f¢
ing more than that change in the core whic 11 causes
tial of the current of action.”
er found that the sudden cessation of anelectro-
tonus as well as the establishment of catelectrotonus is
associated with a sudden rise of irritability and excitation.
Ihis is difficult to expl: iin on the theory that excitation
only occt on the 3 -f'll‘m“' of catelectrotonus.
Gruetzner (Breslawue terztl. Zeitschr.,, No. 233, 1882)
and Tigerstedt (* Mitthl. hysiol. lab. d. Carolin,
Instit. in Stockholm,” H % , 1882) have tried
o meet the difficulty by mm.uxm attention to the fact
1at on the opening of the p circuit a catelectro-
tonie ¢ wmmwu is developed : i ormer anode, through
,]u establishm of the polarization after-current of
opposite direction. This r\HLm.H m is not altogether
satisfactory to Gotch (Schae ’s “Textbook of Physi-
3 : 499, 509, 1900) who points out a number
of difficulties, decides that something more than
the effect of > ¢ o = arization curre must be at
work in the production of the open excitation: it
appears to have been accepted by Hermann, Boruttau,
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;lrlt]_ others who associate excitation with the catelectro-
tonic state.

_The prolonged, more or less continuous excitatory con-
dition seen to follow the opening of a strong current that
has flowed through a nerve for a considerable time, and
which is known as * Ritter’s opening tetanus,” .Eik-E-' the
continuous contraction which may de velop during the
flow of a strong current, is generally attribut to an
irritation caused by the ions liberated at the two poles
during the flow of the current. it

Relation of Polarization to Conduction.—The excitation
process is transmitted in nerves ‘in the forn E -
at a definite rate, without loss of energy ;
developed instantaneously, is a statior
lessens in intensity with increasing dist
ler (“Lectures on Animal Electricity,” p
1897) states, both electrotonic currents and currents
action are expressions of po ation, but the former
a stable, the latter a fleeting char propag 1
wave along the compound electrolyte. If this be
how can ih- e \fil :: : iated with the developmu

_in conductic Herma

5. 574, 1899)
L u»d the vie 'lfhh the |m,;u'1
which occursat the
and the sheath of the ve might ]»'m\' a part
conduction process. He says there are two laws of
utmost importance in this connection, that of Pili
that a part of a nerve is irritated when catelectre
increases and when anelectrotonus diminishes,
own law of the eur f action, that every
of a fibre is negat n respect to one less irri Y
1]!)_i‘]1'1'|TE'LT€"i. Si rritated part of a core is negative
with reference to neighboring parts which are at
currents would be set up which would flow from
core through the sheath and back to the core. TI
currents would act catelectrotonically to excite
neighboring inactive parts, and anelectrotonically
hibit the part which had been irritated. On this
as the wave of excitation passes, each point becom
catelectrotonic and the 'n anelectrotonic. The idea
an anelectrotonic condition immediately follows aca
trotonic explains for rmann w hy it is that not all
available energy ue substance mad
the condition of trotonus is uaul
excitation. We r
1901) thinks that : Cessary
should thus follow c rotonus
are of short duration, the rapid r xcitabili
~athode always followed by an immediate fall
citubility. Hermann ‘}-’rl? rer’s Al chio, 1xxiv.,
1899), at the close of a
a mathe “matic ,1[ exy
‘_]l)]] WT

and

tte =Il§||- to

S, E ‘-H‘llill_l
tion just like se 3 luction,” but he s that we
assume sel >ti r protoplasm.

Hermann’s theory of » conduction proc
excitability in the conducting 't, and the
been made by :i nu r of inves “iuh (Grue =nh
Efron, Gad and Sav
li!! Y lm\tw\ix-.w' v l‘llt

Goldscheider, Piotrow
T'\ ity in 1\11T~\u a nerve

The excitatic
\\‘T]l a wave of
Nlt the ques 5
inseparable in the cas " nerves? 1e current o
tion can be demonst e w:ndurh@‘m:mv'l \
there can be no qu f ex tion; and. as He
observes, a platinum w lel of an
nerve, but only one to
Gotch and Burch (Jou
in experiments in whic
tions were given to a
at different tempera at excitation
a streteh of nerve wi current of action 41(
Centralbl. hiysiol., xiii.,
tifigue, January 13 ) found that s
with chloral, and presumably not irritable
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cular contractions resulted from excitation), was still able
to conduct and ¢ 4 -iation. Radzikow
(*Ins. Solway, avaux de lab.,’ 2 d, p. 1,18
found currents of action in nerves w hich were apparently
not functioning, since they did not excite the muscles.
According to him, the current of action is simply a chem-
ico-physical change resulting from the core-conductor
structure, and not essentially connected with function.
These resultsare by no means generally ;lct_-l.'[‘{wl, Thus
Wedensky (Pfliger’s Arekiv, Ixxxii., 5. 124, 1900) con-
siders that excitability and conductivity are inseparably
connected, and Be au (Pfliger -chiv, 1xxxi., 8. 360,
1900; Ixxxiv., 5.3 1901), after reviewing the work that
has been done by others on this ~uh1u1 and describing
large number of experime nts of his own, concludes with a
reiteration of the view, already f uently expressed by
him, that the appearance of currents of action without
true functional activity of the nerve or the reverse never
occurs
There can be no doubt that electrolysis and the conse-
quent puldnmtmn phenomena can e independently
of excitation, for th are to be observed on core-con-
ductor models in which there is no ull(_-lll‘n of excitation
in the physiological sens All th lectrical phenomena
to be detected on nerves can be reproduced on core-con-
I‘u or models, and, therefore, we are justified in assum-
hat in the nerve as in the model they may be chemic
sical processes. This conclusion does not prevent us
considering > elec 1 phenomena detected in
s, for they are to be Iunud
chemical and anatomical
structure ptru".u. to living protoplasm is maintained,
and are modified by any influence ich alters the func-
tional activity of iss Prol y str hs of cur-
rent (“1\1‘-11 of roduc excitation will ways pro-
if suitably up' ied, polarization, but it by nomeans
ire that polarization effects may not occur independ-
of excitation.
Although we cannot say that pumn/d.lnl. and excita-
jon are identical, it is evident Umr ‘1 B re very closely
lated and can be consi i’n as
of the same chemico-physic
toplasm. The closeness
by the fact that they
so many differ
rization are most mar du
1 v of tl ibre, and nuth are
by most of the i zes which aff
the activity « € ) ) increased when
the length ¢ ve subj > s » current is inc
both are i e r an incres i lh( intensity
duration of the r f - short duration,
such as ind i z ts, can produce polarization as
211 ; - the more rapidly polarization
zlops the r the excitation.
z Warren P. Lom

ELEMI.—Of the several resins which at one time or
another have been sold under this name, that in use at
present is the one known g la elemi, and comes
from the Philippines.

Elemi exudes from incisions in the bark of'one or mor
-§\un\ of Canarium ‘t[uw n’;"f“ wee). C. commune L
of India, yields one vari _ but it is apparently not the
now in use, which (_-::11}(5 fly from the and
Luzon.

Elemi is a soft, ta Ay '-11 white or yellowish
substance, of | s aromatic , and hll!itl terebin-
thinous taste. in I > cakes es, oft
very much Aith dirt, l'lli}=‘- :m-l leaves.
The Briti y de x(m tion as follows: “When
fresh, soft, gra . Te yus, and colorless, but by
keeping it becomes harder, and of > yellow ’lllT
Odor, strong and fragrant, s ; mbling fennel
and lemon. Moistened th rec >d spirit. it
up into small particles, which, 71 4 ined by the

oscope, are seen partly consist of acicular crys-

Electrotonus,
Elephantiasis,

CoxposiTioN. —According to Fluckiger it contains ten
per cent. of essential oil, W hich may be separated upon
fractional lll‘-““.lllllll nnn six portions, all of the turpen-
tine series, CioH1s, or CsHe. The remaining resin is a
complex ml\[mx tl'nm which several crystalline, resin-
ous substances—amyrin, brycidin, breidin, etc.—and
amorphous resins have been separated. Elemic acid is
finally another ingredient.

AcTioN AND Use.—Elemi is a local stimulant, like tur-
pentine and resin, and is put to the same uses. Its only
employment here, and that quite rarely, is as an in-
gredient of plaste and ointments. Unguentum Elemi
was made of elemi one part and -]nlplu mmnum four
parts. P. Bolles.

ELEPHANTIASIS. — (Synonym: Elephantiasis Ara-
bum: Barbadoeslegz; Morbus herculeus; Spargosis of the
Egyptians; Pachj mia; Sarcoma mucosum; Tropical

: Bucnemia tropica; Hypersarcosis; Phle rmasia
malabarica; Mal de Cayenne.)

DEFINITION. — \ non-contagious endemic or sporadic

jsease, characterized by a chronic hyperplasia of the
true skin and subcutaneous tissues: usually limited to
an exclusive loeality, and preceded by a loc: al disturbance
of the circulation, L’-}Hi'hl“\ in the lymphatic vessels;
and terminating in swelling, cedema, nduration. prog
sive u\pmum\h\ more or less pigmentation, the (ll.\d-
opment of fissures, and the grow th of the papille.

Owing to its great antiquity and the prominence
awarded it by the t medical authorities, elephan-
tiasis must be regarded as a disease of Nn*mmu
est. Its name would seem to imply that it or
Arabia; ind , accordi to the most ancient history of
me th(]ﬂL it "lI~g prevailed in that country and was of

: term was practically
uu‘in ited in application and failed to express with
even approximate accuracy the various formsand phases
of the wse. It apparently embraced all the morbid

onditions of the human body which involved the en-

ement of a specified part, and pointed particularly

to the condition deseribed as lepra ¢ rum. Trul\'
this was a most unfortunate name, £

ulwi:l.ud to lesions of a totally different p.uhnl ogical c,lm:

Happily, however, the employment of this ge-

term for diverse morbid processes has finally buq
ntenanced, being at present confined to

ephantiasis is a typical T andemic disorder
cterized by wide differences, it is either endemic or
> in its iunn ution, difTe 'mptomatically as
but with like Tesults in all cas
ssentially a disease of the tropical
regions, appearing most frequently in
Indian Archipelago, the West Indies
he sporadic form occur all over
the world e ic pe is 1?11'1\ encountered be-
1 5 yrth and South latitudes. In
mmon, affecting about five per
population, while in some of the South
Pacific Islands nearly one-half of all the inhabitants are
its victims. <
In the United States the disease is comj vely rare,
2 1 in our territorial pos ions and in
:1m11 in the North, where, indeed, it does not
ing from the same cause The pathological
ent in the two groups of the disease,
)E¥, SY l‘\'|[\1.11‘1h>1w=”\ and cour
to be two distinct types of Ilu disease, covering a
tude of hiypertrophic condition such as result from
tal elep h.mu? 1sis, tel s and lymphang
ed obstruction of Til('l\m'[\'n S I
of chronic phlegmasia dolens and hy-
g in chronic eczema and varicose

J je endemic form declar tl{ somewhat suddenly,
and is accompanied by 11“111 and inflammation of the
arts ;ul(u:,ll more less well-marked febrile symp-
and the so-called ele phantoid fever which is usually
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Elephanti
Elephantiasis.,

characterized by a prodromic stage, generally following
over-exertion or injury, chills, high fever, and gastric

disturbances.

T'he infl: muu ition is of an erysipelatous character, and
chooses the lymphatics and blood-vessels as its points of
attack. Often the lymph glands of the groin and arm-

FI1 1856.—Elephantiasis pic: Leg. (Crocker.)
']'J'l'i become swollen and extremely sensitive. A lym-
phatic streak of a rose color is frequently seen to traverse
the skin which, when palpated, seems to present a line
of knots; the region involved becomir !‘:,-41;2(‘11(4]- }1-:.17
painful, cedematous, and swollen. 2 : :
In a few ys the constitutional
and so also, as a rule, does the
ing, however, may remain. t
disease is 1!1;:1‘1{«\1 by attacks, at irreg
terva f lyn d lymphatic edema. )
may be repe ated once or twice i month, or may
be (l(lz\ut for a whole the :«t:‘«xu-r E(]l-r'
‘nr‘!(l\» occur the less al ]‘n—;‘:w;‘.:-ll‘
while, on the other hand time -HMA{:
tional hypertrophy of the l"i:mfl: the
affected part becomes permanently enlarge hard to the
touch, and dark in color, wit )Ids beneath which dirt
and offensive discharges c« ; hence the r:mnp;[.riwn‘l
if the disease afTects the lower extremity. to ﬁw‘nh-.-
phant’s leg. In the interval between vo attac if
protracted, the swelling somewhat recedes, but afterward
it increases again. As a consequence of the recurrent in-
flammation, enormous and j istent hypertrophies re-
sult. Sometimes there are slicht tension and firmness
other times they show a di

symptoms subside,
a slight thick
I caurse

of the affected parts, but at
.coloration consisting of various shades of red. After
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few attacks, a fold of skin, when pinc h((l reveals an ap
preciable thickening Repeated attacks result in q‘[}ii
further thickening of the skin and subcutaneous connec
tive tissue, the skin becoming harder, firmer, non-resist-
ant, and more tensely fastened to the substratum. In C"i
| treme cases, the deep fascia, the sheaths of the ljll]ll(lf\'(;q.
3 and the periosteum are involved. The condition kh.
furthermore favored by lhn stasis of the lymph in th;‘

A in a dilatation

1e lymphatic trunks, which become indurated, tough
and stringy. Ultimately, they and the surrounding (.Eu'_
nective tissues become fused together into a uniform
hard mass. i
The changes which take

nnels and obstructed glands, resulting

: : » place upon the exterior of the
integument. after the lapse of a year or more, are mani-
fold At first the skin is usually dry, shiny, smooth, and
tense: a little later it becomes discolored and is r'mn‘nl to
be rough, tawny, ichthyotic, and pigmented. The nat-
ural folds and furrows a reatly exaggerated, and often
regular fissures especially pronounced at the

bases of the folds, under which the epidermis is apt to
become 111.1-'--1';'1iw] and decomposed, as a result of which
there is off » discharge. The papillary layer is
freque - IOt at it may be uniformly thick-
wn;--l » the whole skin, or S may occur only at cer-
forming the verrucous projections often en-

he arch of the foot or between the folds

While the struectural change of the

ays the same, it may be said

idermis is generally associated

1 to give more or less annoy-

ance to the patient, not alone because the parts are cum-
bersome, bu T : reason that great deformities of the

FiG. 1857.—Elephantiasis of

toes may result from atrophy and dislo
nails, too, may contribute to the characteristic discom-
fort by undergoing some kind of degeneration. Occa-
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sionally even the bones show a char ()-Iu';ph\ tes may
arise, Pt wrtic .lll\ near the inse Il]-lt}ill a muscle or sinew,
or at the borders of the epiphyses, anc 1( ventually the bone
undergoes necrosis and ulceration. In addition to inter-
ference s »d by the deformity, the function of the limb
becomes atly impaired from the hypertrophy of the
structures of the soft parts and from atrophy of the

bones and m The resulting inconvenience is co
siderable, espe y when the disease affects the lowe
portion of the leg. Other local discomforts may arise.
llm-. for example zema is sometimes set up, at other
times varicose ulcers are formed, and, in rare cases, rup-
ire of the nphatics ensues. All these are no doubt
wdary (ii‘l\-(‘qlit‘llti F > disease, but they greatly

i f the patient

accompany » (lisease.

be associated with complic

most numerous in the endemic variety.

a rule, of suppuration of the inguine
lulitis with subsequent abscess ?

The sporadic form, like the endemie, very often de-
clares itself in recur s of lymphangitis, but
differs from it in tl = t?.L constitutional
symptoms are not usually as severe, ¢ the enlargement
is more equally di ributed about the 1 'I»Luwl not so

.n associated with the section below the knee. Cases
resulting wholly—or nearly so—f chronic irritation,
without any i t iens, would seem al-
most to constitute : ntirely different class. However,

is not t to s it repeated inflammations
s i the venous and lymphatic
1'mh l| s therefore been chronical
::f ]\n lh has been cons 3
This con-
esults in the
n\ [1« rt 1:\] h\ teristic of elephan-
tiasis. In rare cases .]1(3 11(11r( wnl chronic inflammation,
which may be regarded as the cause of the disease, are

The particular portion of body most frequently
attacked is the leg, yet the hj rophy fr ntly ap-
pears elsewhere, as, for example, in the ser 3

a, hand. arm, face, and ea Apart from the ex-
it may be stated that it is most often met with
he scrotum, which has been known to attai i
» than one hundred pounds, and actually
-round. When the male genitals become the
difficulty, we have symptoms and uzmpl
peculiar to these parts. The symptoms refe
addition to the constitutional ones and the
s of lymphangitis, are both

urring at-
mic and locs For,

M-Mw. the usual chills and er, we often encounter

nausea .n.d \()1‘11\.1 r, ASS t ith severe pains in the

ym the sper ic cord, with subse-
:locality. The attack may beacute,
-e of the disturbar i
cis :11\ true when the in
and swollen, and when there is a
g e 1 of the penis and scrotum.
ures, urinary fistulee, and inconti e of
frequently the source of the ease. The cutaneous
covering of the 1 ‘penis soon l-u:c: its
tiveness and becomesi
epuce is lengthened and thicken 1 & e skin gre ulu—
in]nlnnpmul‘ "he e scrotum
volved, I]l: raphé and the n‘..-um' i ;
tly ¢ g -1 th these, dirt and d
‘fl'«)l]l &1 pe collect, and giv
the formation nf X ati r'i“‘mw S, an
ompanied by of e also find hernia
and hyvdrocele >que a w_‘]hu; as complications,
vith "1('-;|1| intiasis of 11|=‘» scrotum.
Lymph scrotum is a peculiar form of the disease known
as nevoid elephan s: this is frequently associated with
hsematuria, chyluria, and a varicose ¢ condition of the lym-

Elephantiasis.
Elephantiasis.

phatic f the serotum, apparently due to the presence
of the i ilaria sanguinis hominis. ~ It is characterize :d by
the presence of enlarged vessels arr: d in lines or
groups, which vary in diameter from a pinhead to a bean,
and which, being opened, exude a pinkish, milky fluid
which readily coagulates. Inits incipiency it is attended
with chills, fev and erysipelatous inflammations: the
ing “lld.l glands on one or both sides are swollen; and,
sometimes, there is inflammation of the testicles.

Elephantiasis of the female genitals, in the temperate
zone, is more frequently met with than its congener
i but in the tropical and sub-tropical climates

ns are less often (l‘~‘-11\ld The parts generally
ted are the vulva, t bia majora, less often the labia
minora, and rarely the clitoris. The sporadic variety is
remarkable in that it is comj itively mild and seldom
preser he intense tures found in the endemic type.
In this vz ty the uLulannm of the disease may 1
slow and painless, or very rapi It is ll‘-ll:lll\ charac-
terized by symptoms W mch indicate that it is the result
of some irritation, as onanism, or of some local affection,
infl mmm 1, which, in addition to the irri-
tation, circulation of the lymphatics. Be-
nign tumors “lmh app ar early in c hildhood, or congen-
ital malformations may serve to explain the subsequent
hypertrophy.

The enti vulva is not always involved, but usually
the labia majora me affect d the lesser labia
fail to escape the intl e of the di they will often
become the seat of a spherical or pe :d tumor, for
the most part :mul‘., although sometime ining

iderable size. The skin restricted to this region may
become either -m-m{h and somewhat tense and firm, or
\\'l'in] lz d and covered with dilated sebacec inds with
[ 0 or n may show warty
from the arged papillse. [n Tll" Lw'rfn entire
surface of the , as es 5, may be rered
v S gIC he owing to the
tand hy ;_n-n.npl E p.zp]ub. reveals nu-
merous riftsand fissures. The development of the disease
in these parts is generally quite slow, a number of year
being nec iry to produce tumors as large as a hen’s
. but at times the pathological chan occurs more
and then the mas enormous di-
Even when the v re small, the
patient often suffers from rhagades, fissures, and ulcera-
tions, which, if net actually painful in themselves, are al-
troublesome by reason of the irritation 1sed by
the ac lil excre tions. e mucous membranes c 1]1(‘ ure-
thra and vagina also, under these 1ditions, often throw
out a dischar which is of-an 1111m1m o character.

\\'h}".r the vari 0C mentioned may be suscep-
tible to elephar S i > appear that
only the lower extremitie nd the geni y - ing
to the frequency with which th ¢ ,ukul a'ul the
extent of the hypertrophy, des rve here to be considered.
[11r por ic st usually attacked are the

‘1‘.1-‘ ’he i
iption thereof seems unneces-
symptoms having already been
ing the preceding I
ce and head usually presents a
nee \\nnnur well ined borders. It
uent attacks of erysipelas, or
, or, finally, it may be due to
:» may be affected. or only a
1e for :lle lul ears, liy )
3} (-l_‘Lll]:_-(le_\' in wo
]nun TEy- generally manifests itself during
v or lactation and is almost invariably of the
endemic tvpe. In the tropics the female breast has been
known to develop into a colossal tumor, large enough to
extend down to the patient’s knees, and at the same time
the affected skin has shown a marked tendency to ul-
cerate.

Finally, elephantiasis is sometimes congenital. This
form resembles the sporadic or the endemic variety in its
anatomical characteristics, but differs from them not only
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