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B Y WI':S'I'ON A , 1'1111:10: , CJ. I';V ": LAN D, 0 11 10, 

,Vr, will nt tb iH t i mo con fi ne () "J'~Oh' CH t o a co neidc r.u.iou of t ho 
phouomcun ll Ll.cnd i l lg L1 10 lll'pl ie;\t ioll of' lill ele ctric c ui-re n t to t ho 
human body, w i t.h u nd with uut un illLl'I 'po sillg m cdicnu.cnt, a rul 
ospocinl ly :'8 nppl iod 10 the dcn tnl organs, 

'I'hcrc nro tlirco di ~l jlll:L th eur il'H ,\~ to t ho forces at work nnd 
th eir part icul ar acti cu ill i hesc r)l 'l1CCg80 ~ , nn d einco th ere is s uch I), 

divoreity of nomenclature l\nu viu -ict y of meth od [ 0 1' t ho uppl ication 
f,' -: of thcec forcos, wc w ill includ o ill Uli Hco ns ido rn ti on all t.bo mctuoda 

of npply ing fin clccu-ic em-ro u t lo t it\! d CIILnl org-ans fOI' produ c ing 
anrosth caiu, whether used in co nj u u ot ion w it.h II m edi camen t 0 1' u o t , 

"U OHO thcoi-l es nl'O,

-', 1. 'I'ho poluri zu t ion or Lhe t iss uo, p r otlll ejo g all inh ib it.iou of th o 
HcnBoI'Y impu lse. 

2, Osm oais . 

:l. j !jl cctl'o l )'8i s, 

'I'llo fi rst, t.h co ry juo vit lcs t hat w hc n ; 111 o/c(;Lric c urrc n L ill np , 
pliud LO II Loolh wit h or 'w il ho ll t a nrod icn nvcu l , th o cond it.iou s l Ii'll 
d\lced 111'0 due Ol l t l l 'c l)', or 1I 1111 0 ,;!. uill irl>l)', to t ho e l1e,: !. :; of tho 

, curren t, ll lld llilt lilln l (J ~ t l re tu cd icu ru cn t., ~ llJC I' t huu j L~ a ·,, -;i ~lal l e ll 
: . 

ill eOlld lld ing :L cur rcnt, A no t he r di vi lli o ll ilL' thi .:! til'bL th eol '} is 

Ch llt a con stant Cll l' I'C II L ~ t p p licd [ 0 t h e uen tal hrunchcs of' t. hc ui. 
[Ilcinl nerve, with l ito Jlpllili vu pok lq lJ>li cd to til e t outh a ud t.lio 
IICglLti vo 1'0] ,) over u. o Ul!lll-l c ri:tll ga ng lio ll) inlJiltilH tho uormu l He ll 

/lory i mpul xo. 'I' lll\ I,,:tllillg ad vl\ t':lIl' :"l ,ll"I ,;,-; !.h oo l ')' Ilw inl olin I ll: tL 

n COI'LHi l1 Hnd t1clinil u a IiIO IlIIL,)I' (' III'l'UI1L <l l' p lil" l i l l t.l.o 1I\:lII II OI'jlloiL 

describ ed will p rodu cc n (!u ll u i Lio ll uJ' aIlH)-;lI l1' tliu ill t h o LIIIILlJ, and 

--~- - - - " ' -

I Head ],e!'"rc th e J\ IIlC!'iC''' " J)cIl I"l .\ "o"; ,, t i()Jl lit Old J'<'IIiL Cor ll l 1)'1., VlI , 

Angust, I ~ V7, 
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L1111 L uil.hor too lit.t!o 01' teo m uch will noL p rod uce lhi ti coudi tiou.
 
'I' hoy ('a.1I i t "s ho r t-ci rc lii t ing " t ho n erv e. For t li is nppli cuti ou,
 
th o posi tiv o po lo or th e eo ilKl.;t 11 t CllJTClIL is aLlac: ll cd to t he dcut ul
 
ll llgil\O i l l auc h a mn nn cr a" LO muk e [,)10 bu r Lho olcc t ro rlc, tho
 
h an d -pi ece hei llg i nsul ut cd , und th e ncg rui v u p ule i H ap l,lied OVOI'
 

t hc (Lt l:l tiul'iall g :lIJg lio n UpOl1 tho snmc uid o ,11:1 t lio tooth to bo
 
opc nu.cil Oil, w h ic h i:-l perfect ly iuuulntc.i.
 

'J'1 1O n c x t th uo!')' provid e;, lhjlt t.ho ru cdi carn on t w hic h i:l Hp pliod
 
und er t.lio elec trode iH th o agu ll L whi eh docs th e wor k, hu t, lIl aL it
 
is em-ricd i ll by ph y sical force , t hnt in som c Wit )', jll ~l. as ~ ~ s t rea m
 
of W:~l. OI ' carrica sc d irn cn t w i l h it, so th o elec tric eu rru n t ( 'H I'I' i cM
 1" . 

th o ill gl'odiollLI:l ill snl utio u w i l.li i l lhl'ollgh th e so l vcut. alii! Lhrollgl.
 

tlt o t.issuo. 'I'h o ud vocu tes of lli il:l t.hccry ha ve i'll!'lli:-lh ed a lmos t ILII
 

t.li o l it.c r.r l u ro Ih lll. hl\K ] )OUII wl' i t tu Jl Oil l.ho ( boo l",)' p l' l: I\L ll p li ll1"()MiM 

uin co il /-J udvc ut ; lli l " a ll lOll ~ il :-l l' ;lllkt'l n rc to 1J 0 JiJlIIIl! Illllll)' of 
"th o Iorc utoa t mcn in t ho dc n tul nnll medi ca l prof oeaio us. ,'J' II () II I 11M ~
 

ox ha ua ti vo n rt iclcs 4 0 [~r ing uu LId ,; th co ry have been wri t tun uy
 
D rs . ~(ol'lon , P OL cI'80n , a ;1l1 P h i ll i p~ , w hile a n um bcr or. s horte r
 
uitic lcs h uv o a ppem-cd fr orn o t he r wri tors .
 

'r ho t.hcory 0 1' e lectrolys is p r ov idce practi call y tha t ull Lho ell'e(: r, 
p ro d uced i n ]H\IB i ll g tUI c lcc uic Clll"l'tlJl't t lll"ollg it u medi cament, 11 M 

appli ed in cutnphores ie or in al l Y o Lhc l' W:lY, if! cloc truly t io. 1 IIlLl'O 

not bee n ublo to fi ivd a ai n gl u p Ol'w n among t lre wril. et 't1 for llLO . ~ .: ..•. 
m ed ical M id c.l CIJ,l.ltl prof essi on defend ing [ lIit:) t houry ; it l llll,}' , how. ',J 
OVO I', Iso wOl'lhy of cuns idornt.io n . 

Ali tl io ncx t fli o JlB Je t lli; eOIl:-l idc r ,
1. T he phYl:li olo g ieal ctloct of a CO I1 Hl a ll L c u rren t 0 11 ncrvu LiHHUC, 

2. ' I'Iio IfI.\VfJ govel'ning OS Ill0SifJ , 

3, 'I' he Inws gOVC l"ll i JIg clcc t ro lysie. 
,.. 

I h:!I' O domoust rnted olscwher o, lind ve i-ificd I'cp e:~t cdl }', 'IIII\l. , ' 
.,\

tb o I'lJHi " l :lI W C Llll'Oll gll : ~ Loo t h, Iic eo rdi ll g ly IlS th e cavi ty iH w,'L or t:,-,. .
 
dry , w ill \' ll1'Y ull th o wuy Ii'OIlI th oueund tbs tO~'llll l(..I n~ u il of' l hou

f:l<tllLI Ll I I:l of o lnns. I hn vc mousu rcd ca v it ies ill denti ne lln~~r dlJl l)' 


dru l.i ng, u ntl round l.he m to v.oy ho rn Lwun Ly t hOU ~ :1I 1 d OIJ Il IM to 

ove r cue m i lllion oh mx, and in d iffere nt pHI'lH of the tillIII 0 CII1" i lj' 

alm ont LhaL amo un t o f v u riui ion o v er th o Hll l f ace of L1 1ll dell ll lli l , " ~ 1 

, 1l101lU j' Llll'Ol lg h Lhu CII:lJ lIU I , a t l' Olll'Ill), 1i i0BC i i glll 'CH \\'o ltld !)O Illulli , 
' , J 

pli ed by L!L OIl HlLlIll l:l, 

'1''1'0 l.h ing s rnll~ L bo ev id " lO t to evc l'y (JIle aL Il. g lalwo,- vi" ., 
r" 

tlJ n,c in u uli vcl' ill g LlJ e CIH TC?C LO fI t o oth I'l'om [h c bU l' ll ~ Lll() J1 11~ 1. 

ti",u d edrouu, i t iti il\l p0t!~i b le Lo 11lW O a unifor m am ount o l' Cll r rell l 

fl owiu g , a:; the bUl" is moveu to differo nt Plu l.H of lu o cav i l.y, {JII' inJ; 

~ d 
", ' J



to th o vnri n blc noss at' tho rcsiatunce of' th o diftc rc n t p a rts of th e 

cavity, a nd that w i t h so ve ry h igh a rca iatn nco i t would lie impos

sible to hnve more th an nn ex t re me ly w onk c u r rent tlowin g , unl ess 
th o po te n tin l WC l'O " 91'Y ma ny Li mes tuut us ed. 

1t hns bce n del r;olJs lrfLl cu by N erns t a nd o thers t h at "llw 
osmotic press u re is ln d cp cn d cu t of t h e ne.uuc of t he so lve nt, and , 
in gen eral , obeys tu o\ lnw s of g a~c~ ," V nrio ua ))]'oofBf Ol ' es ta blish
ing t h is la w a rc giv yn ill Ne rn~L 'tl "'J'lwo ro t icul C b c m ia t ry ," 1 8D ~ , 
1L !laB nlso bcon (\c inollsl 1'llted that " ~o l u t ions ha vin g th e euiu c 
osm oti c prossuro ('11,11 he ou l ai llod hy (\i fl80lv ing cq u im ol ocnlnr 

qun ut it ios of th o vnri ou s 1'1il Us ta llceH ill L!I O Ha llle so tvo ut." 
Since th o' nnt rn-o of' t he so lveu L 11<\:'1 nothill g to dn with 1,11 0 

oamori o !1reKHu ru il llt once becom es nbvioua t hl\t,
1, [I. d OUH 1I0t. 1111l1J ol' whu t Htl lve n t we W ill rOl' OUl' etl l'nino, pro

vi di llg il it! th o Io rco 9J' U ;Jlll\ lHi~ lhllt l\t.:eu l)ljJli l:lhes t h o wurk. 
~ , Si nco th o oamo tic ] l\'cilS ll l 'O i~ in dHfcl 'ont. prup tnti o n t o t ho 

conccnt rat io u, t he HO lf l l iu ll s hould UO 1\8 ncnrly satura ted us poseibl o. 
3 , Sinco th o os mo t ic P l"OfI:>Ul'U is iu c r eus cd to !L dc llu i tc ex te n t 

by eac h deg ree in crcu'so at" heal, th o solut ion sh ould be kep t as b o t 
il il possible. ' 

'I' u cs o o bserv n t io ns h old good for practi cal uppl icnti on , if tho 
". forc e w e a r o d ep enden t upon iH osrnosix, ' W o ca n mnko ou r d cdu o

liOJlH bot h I'rom u el ini9a lll nd t!tu()roti eld s tuud-po int , W ill osm osia 

enrry coc ninc into d on ,~ itl e t o ll lly co ns ld ornb!« ox te n t ? '1'0 IW SWOI' 

th is, r have s ca led 1\ Hnt um lcd so lu t io n o f coca i ne into cavit ies f OI' 

t wo UllJ fl, and a g aill I'l):r-t lVo mon t hs, wi th out pl'odu cin g unrcath eein 
oxeop t. on th o very Hnl'l:lcoof' th e cavity . I huvo al so LLp l'li eu it 1'01' 
Homo ti mo o n all exposed p u lp, uu d co u ld n ot g o v c ry nil' in t o it , 

Hulplwtc of an-ychnlno aud uiculori do or m ercury uppli cd un cotto n 

to t.h o c ucs t of fn ).gHl Jl'ouu (;etl 110 plLysiolog icul effect, whil o with 1\ 

CUITOll t . d eath wus pl'o dll u c t! in :l le w rni nu tca. 'j' h is rLt. lH10 strok o 
acorns to nns wcr t ho q ucs t. iou aH t.o wh uth el' oamosia al orio (:ILlJ 
jl l'Ol! ltUO t hin co ndi tion . 

Wc' nre Iorccd ( 0 concl ude fro m th o cliuicnl obsoi-v.u ion « ruid 
thoovet.icul p rub uhili tic s t hu t os mo t. ic jll' CSl:luro ie 11 0 1, ~ h o force 
on which dellClldH I l.o t.i·n11 S1l\i Nsi flll 0[' counino Ih ro\lf ih douti uo i n tu , ~ 

Lh o jl lllp, This Ul'ill g"fl :lIfl to H (;l)11Hido l'l\ l iun o r tho I1'Ht qu cati on , 
- vi z" Whllt Hl 'O Llro !I\\Y8 0 1 deel l'u lyHi,; 'l 

W llat. is clec uo lyeis '? 1t is th o e llllllg u th at ie cffccte .! by tho 
pnfli' flgo or lin eledt'it.: c u rre nt ill HI> Iur li S Ll io ctcc tr-icity oxhibite 
itHole aH suc h. ' 

H ow i:; oloc t l' ici ty cou-luc tc d ? A H ex p roHHod by -NIJl llAt, 1<1111 
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t.rnnslu l.cd uy [' ,dmel', " T he convoyn ucc of clocn-ieity ill cond uct 
iIII-( f\II US I.;IIIC('N Il ll')' happel\ in tn' l) tlitl'orout w apl,-\'i,,,, wit h 01' 

w i l ho 1lt Lho ;' N,NOl: i :LLcl! 1.l';II1NI'0r lal.ioll (d' mutt er. 'I'b o Ia t tor bll(l. 

PCllN in Iho I :l,,0 of motulli e con d uc to rs (f il"1JL cluss) , Lho forme r in 
elcc t rol y t ic ('ondudO l'ii (soco rul class) j hen ce t lreso nre culled con
ductors o f the first a nd secon d C!P.flNCf] rcapccti voty ." 

A sol u t i t»: co udu cts otoc t ricl ty th e hotte r t.ho rno ru uu iu orous 

t he ions :llld t bo small er t l.o Iri cti on which Lb o ions cnco uutor i ll 
thoir migra tio n. Tlds concep t. io n nllly be appli ed un chnngcd to 
o\'ery su ba tn ucc w h ieh co n d uc ts clo c t.ro ly t.ic a liy, Wheth er g Ullooull, 
liqui d, o r so lid , w lie t.h cr sim ple 0 1' m i xed . 

Lo t us llO \\ apply ao rn o of th ese I.tW8 of elec tro lysis Lo t ho P.lll'
t icul.u pI'O eC ~ H wi Lh whi ch w o n ro i n tcrc etcd , 8U p pOHO t lio poaitivu 

polo b o appli ed to th e d cnti no of :t t no th a n d th o n eg utivo La tho 
c heek , . A n in t c rposing la y er of III cd icarn cu t, Hay co ca ine , in wa tery 

soluti on, is betw een t he metallic poail.ive elec t rode and the dentine. 
Th e o n ly w (\)' c lc(;LI'iu i Ly c. m geL f rom l.hu m ctu llic posi t iv c clcetrudo 

La th o mc tnllic negaLive olccuodo is by Lb o dissoc intion o r some of 
th o mo lec ules, in eve ry aubs tnucc of t uo soco rul cl ues th rough which 
it pn-Sf.e8, I n ever-y part of Lhe co urse t h ro ug h th o cocaine solution, 
Lh o den tin e, I.he pulp, th o con nect i vu ti usu e, th e lilood-vcsacls.Lho 
m usc ular ti sau c, lind tho sponge o n LI,e n<.;gn.Li\·o e lec t rode, th ere will 
h o ~ c lea vag e of' s o me of LlIO m ol ecu les of th e vuri ou a che mical com: 
positions into (\ posit.ivo and a neg :\livo ion . 'I'h cso ious wi t.h eq uid 

Iorco and chorn icnl cq u ival cnts 8(:\I'L Oll t he ir rcap cot ive j ourneys 
t ow ards thei l,' opposi te p oles. Th oy 111 cot no il h f rjc t. ion which 
v n ri oa Iro m di fferent iOIlA, and ai nce Lhcy h av e t li o sam e Iorc o be

hind th e m, ]lllf:lhillg' th em , t.lio i r vcl ori tioa wil l \':1. l'r with vnric.l 
ro aiutauco. If' ill th eir co u :..se tho)' III Oel (l HOlY ion, (J!' l\ll010111UJlL 

0 1' compound for w h ich th o)' II;LVO :L g-1 '~;lter allillil .y r.h:\ll tb o force 
whieh f\l'P:Ll'll tt~d th ciu, they w i l l un ite wit h it until they 1l1'0 ngll ill 

call ed i n t o scrvico. Uu losa all i on Jound H lI l ~ h !I ll nlllni ty, it would 
k eep 0 11 g Oill g u n ti l it .got to t he m otn l pl:LLO of' Lhe Ilogativo oiec

u-odc, and if lL could unit e with it would do so : if' 1l0L, it would IJO 

UC PO!;;i LCLi up on it 0 1' bo lib crn.tod in th o [' Jl'l11 'i f' g:IH. 

}\ c;(;orLiin g to th o aldol' Lhcori uH, thCl'o w aH ~llPP O H oLi lo UU II 

pl')'o ical forco exc r led in flOln C Illallll l'I' hy Lho olecl l'i(; (;lIl'l'Cllt, !Llld 

this t heo ry h al:! )' oL it s ad l'oc <.\ lell, '1'lIe l'o iH :l Ilcw cr Lheory, ho\\'. 
ev el', w bich i s mad e by its introuu eor Lo ex p la i u :lll Lbo ph onol1lonl>. 

lLs D. l LLhor it! Ne rns t, o f G otLingoll, Germany. lIe mainl :1 illS llluL 

th e r o is no LI':"ITl8missi on of llWLla, exee p L Lho ions th c lllsel vcH. 

'l 'he final goal i ll, of eOll r lle, to dimin is h th o tim o. I do 1I0t 
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holicv o I hlN w i l ] UI) d , ' lh ' 1'.1 Hn, k i II ~ tl l !'OI.:I.l y f" r :\ Hld,,, t a l1co Ll l a L 

hilt; a It ig·1t (1Ii I1 ll1t,I(: prl".;,... 11 I'll, UI1 (, l'athor ill s co k j Ilg I,,,' a reaction 

lli n L w ill l' n,dll eo t hc 1111' I uc t ivo iou . It ill t ru c, ho wo vc r, that 

Il 11UflUtIlCO;; t hut. h nvc a hi g h OH I1l" Lic JlI 'OHfl l1l'O ha\'() g oo t.! OOll(JlIO
t i v ity . S II 1('0 tb0 amill ' lll " I' cu rrcu t w e (::HI II HI'· iH Ii In i led by t lt o 

pnill li'llil. of' I h o ti I-J,.,\lo, all d th o .un o u n t o f' eke l l·olyHi.... i ii ;L I:OllH t :lI , t 

o~Jlr t' H hillll of' Lho H L l'u o~l h " I' c u rrun t , or OOIl I'AO Lho umou ut o f" 

eh uruicn] OIlO \'g)' w o c.m I'homl.o ill fix ed , und wo ca nnot hope to 
d l ;l llgO this unl ess WU 0; 11' . lmllgo so me o f th e luws of Ch oir phyr.,i. 
olog-.)' , c lcct ru lyeis, o r d IC IO I" !.) ".)'. 

Wo ha ve le ft th ese uufi xotl eo nd iuo us Co mo difY,-vi"., 1.0 se lec t 
Llio ions with Lhe gl'ca Luhl. I q i ~l'a(, i oll faci li ty, a nd whi ch th ciusclvo«, 

or' t ho co rupo uu d s t ]I OY w dl form, wi ll p rOu lItl) great er p l' )'fl ill' 

log ica l olrceL I!pon t ho ti:<HI\I: lUI" Lho sarn e u n i t u f ('" r1 (" I~ n LI' :t l. j() 1l i n 

thu liHHlI O. 'l' horo i ~l no \' C<I\ ,])1 w ll )' g rc;.l(. a dV ;I I JC ( ~IllCIlI. Hhol ild lill i, 

Ito uXI''.lel.ed , ,1 11(\ it 1:< IllY " pill ioll tl J;.l.L II" h O l 1 it d(H.:K (:ll l lll) it IIlIt ':!l 

eomo along I.lii« liu c. 
J a m i ntleb lcd for v.rlu ul-lo r c fc ru nccs to Pro fcesor Morley , or 

tho W esturn 11oser v (J UI1! \" ))''' 'ly , Profess or Mi lle», or Cuso ~e j l oo l 

uf Appliod Scien ce, ;11l t! \ ' ("l) "' '':<l)l' lfc rd IJ1:L 11, of I li e Uui versi ty o f 

) Iil 'hi gan . 
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