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The great prevalence of filaria sis in y our country is sufficient 
reason for Illy choosing this infection as the subject of Illj' address 
this evening. But since so much work has been don e in connect ion 
with the infecti on, whil e th ere are still many problems confronting 
us, it will not be possibl e to discuss the whole subject in one lec
ture. I consid er it wiser to limit myself to those particular as
pects of filaria l infect ion which :1 find are at the present time of 

.special interest to th e cl inicians and laboratory workers on this 
Island. 

It will be well , therefore, for UH to consider briefly: 1. The mi
-crofllar he in the h uman body and in the mosquito lUI well as the 
clinical ph enomena associated with filarial infect ion in man. JI. 
Cer tain aspects of infection concerning which we hav e as yet lIO 

definite knowledge. IlL Some suggestions that may help in further 
studies of the infection. 

1 

In many tropical and sub trop ical countr-ies microfllarhu of the 
'species Eiloriu bancrofti arc found in humnn blood . The micro
fllarin; are sma ll embryonic worms measuring; about 260m X i .ii-8m 
wliieh are conta ined in a membranous sheath. Within th is sheath, 

' which th ey do not completely fill , th e small worms wriggle ac
tively. TIl e anter ior en d of these embryos is rounded while the 

"tail tapers. Th e cuticle of th e parasite is transversely striated. 
.Within th e cuti cle, in specimens stained with ha ematoxyline or the 
Hllmonowsk~' dy es, ono can observe a column of nuclei which indi
cates the preintestiual cells, and this column whi ch approaches 

'llem-Iy to th e anterior end , wh ile post eriorly it docs not quite reach 
"the tail , is hrokcn at two definite poin ts by clear spaces which are 

"I Lf'(' t'Ul"i) rleliverc d at the S chool (If 'I'ropi cnl .Ml'tl idtH' , ;Su\'(' III ber i , 19:J7 . 
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called respectively th e anterior and posterior V spots. These spots 
and certa in definite cells related to them arc acti vely concerned in 
the furth er developm ent of t he worm outsi de th e human host. In 
additi on, by using certain stains an internal viscus 01' " l nnenkorper " 
can be demonstrated. As far as we know no further development 
of t he mieroflla rhe takes place within the body of man. In some 
CHl;eS, microfilarire , t hough absent fro m per ipheral blood may be 
found in other sit uations, e. tl-, in hy drocele fluid 01' in cyst ic con
ditions conn ected wit h lymphatic glands, 0 1' with th e mammary 
gland, and under th ese circumstances the patient will often give a 
history of past attacks of lymphangitis in th e pa rt s of th e body in
fected, In certain countries, Briti sh Guiana, United Stales, We3t 
Indies, Ind ies, Sou thern China. ete., in the northern hemisphere 
and New Guin ea, Australia and oth er mandated islands of Australia, 
etc ., in th e southern hemisphere, the mi erofll ariee in th e blood exhibit 
a nocturnal periodicity which seems to bear more relat ion to the 
hours of sleep than to th e hours of darkness, In th e large groups of 
islands extending from th e Philip pines in th e nor th through the 
Polynesian groups and to the Solomon s, the microfilari a! usually 
exhibit no such periodicity in the human blood, The most com
peten t helmin thologists have hither to been unable to find morpho
logical differ ences between the per iodic and non-periodic micro
filari a, or t heir parent worms. 

Transmission of th e parasit e from man to man takes place 
through th e ag 'HC)' of mosquitoes, of which many species have 
now been f'o und to act as suitable insect hosts. Two species are 
specially notorious in t ilis respect. In pa rts of t he Pa cific and 
especially in th e Polynesian groups of islands ..'lcdcsvarie(Jalus is 
th e vector of th e non-periodic microfilaria. While in th ose eoun
t ries where per iodicity of t.he microfilaria is the r ule Culer. [atiq an« 
is most f requently the r esponsible agent. 

In Porto Rico th e latt er insect has long been suspected of trans
mitting the micr oflluria of Filaria buucrojti. On Illy arrival here, 
Dr. 'V, A, Hoffman in formed me of th e high incidence of mierofi
larire which he found in t hc blood of boys at. one of the schools. 
H e anti I collected 45 Culex faligans from th e boys' dormitory at 
this school and on dissecting these I found developed larvre in the 
heads of three of the mosqui toes, while in another I found hal f
grown forms in th e thorax. Thi s gives a percentage of 8.9 in
fec ted. 'I'h e developed worms foun d in Culex fafiguns her e d iffer 
in no respect th at 1 could dete rmine fr OI11 those found in A edes 
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variegatus which I had f ed on patients harboring th e non-periodic 
mierofilnrire in Sa moa. 

When a suitabl e insect in gests human blood containing micro
filar ire, t he pa r asit es, soon after r eaching th e insect '8 st omach, be
come liberated from their sheaths , and pi ercing the wall of the 
viscus, become fr ee ill the body cavity . 'With in 48 hours most of 
the parasites reach the muscles of' the thorax between which they 
lie, and having become slu ggi sh , they begin t o g row in breadth 
without at fir st g rowing in length. Development takes place in t he 
reg ion of t he anterior and poste rior V spots of thc worm and the 
alimentary canal becomes formed; but no di fferent ia tion into sexes 
has been observed du r in g' this ph ase. Tow ards the end of the 
period or develn pm eu t in th e mosq uito. the parasite in creases con 
siderably in Ieusrth and b('COllH'S very aet i ve. It flually approaches 
the head ,111(] en te rs th e proboscis. If examined a t. this time it will 
be found tha t th e alimcntnry canal is f'ully developed , find <I t th e 
post er-ior end or th e worm t here are present small t ubercles, the 
function of which is no t defin it ely determined , hut whi ch may pos
sihly })(' used as a ful crum and play some pa r t in assi st i n~ the para
site to enter t ilt' sk in of man. W hen all ill Ieeted mosquito bites 
mall Hill pa ra sit es reach t11(' skin . T11t,X a re not injected h~' t he bi te 
of th e mosquit o but t hey ente r the ski n in dependently and appar
ently by th eir own effor ts in th e vicin ity of the wound, The dur a
t ion of mosq ui to phase of the parasite shows variuti on in di ffer ent 
countries, In some it takes f rom 18-21 days. I II Samoa it was 
compl eted i II ~J-l:3 days, 'I'h is phase of develo pme n t is also ap
parently affected hy seasonal conditions. 

Phenomena of Filarial Infection in Man, 

'I'he sc may ho primarily ma n ifest ed in OIlC of two ways: 

1. H~' th e presence of mi erofiiurire in the blood . 
~ . By tit " o nse-t of ac ute 01' su bacute symptoms of a more or 

Ic '''.s I J!.. f II it t' d larueter. 

1. In couutries in which filariasis is endemic and especially 
when the incidence of in f ection is high , mierofllarire may be found 
in th e blood of person s from t.he age of four onwards, hut it is not 
commonly found until the ag e of 7-10, Frequently the presence of 
mic rofila ria' in the blood is in 110 way associated with symptoms, 
and it ma y be noticed on t he ot her h and, after symptoms have be
gun to develop, that mierofllarire may tend to di sappear from t he 
blood. 
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2, It has been . obser ved amongst European ....isitors to endemic 
centers of filariasis that within fo ur to six months a fter arr ival, ade
nitis whi ch ma y he acute or subacute sometimes develops in the 
glands of th e groin or epit roc lcar reg ion. Th ese symptoms arc fre
quently mild and may not he associated with noti ceabl e eonstitu
tio nul disturbances. In othe r cases definite at tacks of lymphangitis 
of one or mor e limbs may begin and r ecur at different peri ods after 
a few months ' residence in such an are a. In th e early stages of 
these attacks microfllarire are generally absent from the blood . 

In a count ry wh ere filariasis is very prevalent the sequence of 
phenomena is generally as follows: The highest microfilarial inci
deu ce is present am ongst per sons from th e ages of ten to thirty. 
Abov e th e age of s ix tee n symptoms of lymphangitis, hydrocele, etc., 
l eeorne common, with or wit hout microfllarire in the blood . With the 
r ecurrence of lvm phangit is oth er clinical manifestations such as 
lymph-scrotum, abscess , chyluria, varicose glands, cystic disease and 
elephantiasis, ete ., become more prevalent , and it is f req uent ly ob
served that in eases with these severe complications microfilaria! 
may be absent from th e blood. On the oth er hand, severe symp
toms may oecur at an early age and mierofllarhe may persist in the 
blood of some cases, bu t such cases will be discussed later . 

The clin ical condit ions associa ted with filarial in fection may be 
d ivided for eonvcui euec int o (1) In flammatory a nd (2) Obs t r-uctive, 

Inllammatory. 

Lym p hangitis and adenit is, Th e lymphangitis may be ery
sipol atnid i ll S!.'WI'I' (' lI!o;!':-; and ill sti ll 01 hers 11I: IY r esem ble 
true celluli ti s. 

F'iJar ial Iever 
Orchitis and epid idym iti s 
H ydrocele. 

Obstructive. 

Lymphatic varix 
Varicose glands of th e groin and elsewhere 
Chyluria and chylous conditions of the peri toneum and tu

nica vaginalis 
Lymphatic fistula, and 
Elephantiasis of limbs, appendages or limited areas of skin. 

Harer condit ions have also been described, such as ar thritis and 
synovit is, gungrenc , chylous di arrhea and haemoptysis an d temporary 
swellings, etc, 'rime docs not permit a detailed di scussion of these 
conditions, concer ning which, however , ampl e infor mation may be 
der ived fr om text books an d monographs. I shall th erefore limit 
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myself to some remarks regarding the lymphangitis and elephan
tiasis, in this and other countries that I have visited, with special 
relation t o the association of clin ical signs with the filarial worm, . 

Filarial Lymphangitis, 

The usual history of th e patient is that the attacks begin with a 
chill followed by fever wh ich last s from a few hours to several days, 
and which generally ends by sweating', After the onset of the chill 
red lines appear 0 11 th e skin along' th e cours e of the lymphatics which 
may often be felt as thickened cords; and then a part of the limb 
or the whole limb becomex red 1-1 lid swollen . 'I'he attacks usually last 
from th ree to five days , when the fever abates and disappears. The 
inflamed eondition of the limb lasts one or two days longer. In 
my Polynesian cases I noticed on inquiry, even without leading 
questions, that the patient almost always pointed to one spot in 
the affected area where pain began even before the chill commenced. 
In the lower limb, for instanee, th e area indicated was either in the 
sole of the foot close to the internal or external mal eolus, in the 
calf of th e leg, along thc lin e of Hunters canal, along the course 
of the superfi cial feJII 01"11I vessels , or over one or other of t he su
perficial inguinal glands. In each case examined the patient stated 
that th e pain which p receded th e chill alwavs occurred in the same 
1.1.I'ca; furth er , in tho se cases subject. to lytuphangit is who were tempo
rarily reli eved 01' these nttueks 0 11 r eturn to a cold climate (London 
or New York) the patients stated that at. p er-iods th ey were con
scious of a sensation at th c point of the limb where th e attacks 
started whon in th eir own count ry , although under th e changed 
conditions no such attacks developed. I have been very interested, 
whil e «hserviug 1IIO]'P than sixty cases with Illy colleagues in this 
eount rv , to find that ill a lmost every instance th c pati ent indicated 
such u definite locality in th e limb as being the starting point of 
his or her filarial attacks, the areas indicated being in ord er of fre
quency , in the neighborhood of the ankle joint, the sole of the foot, 
or one of the superfici al inguinal glands. 

A,.; ill Polynesin, W l' have been abl e to observe here that the at
tacks of lymphangitis show a p criodi citv for each individual, The 
usual h istory is that the attacks occur once a month, but in many 
cases they occur once a for tnight 01' mor e frequently and sometimes 
patients have attacks only twice a year. Occasionally a patient 
'will state that he sometimes misses an attack, It has also been no
ticed that patients who suff er from attacks of lymphangitis in both 
legs will describe thos e in one leg as occurring once 11 fortnight, 
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while in t he other leg they may occur once a month, etc, And yet 
in other cases with r ecurring lymphangit is of both legs there is 8 

his tory of alternating attacks in eac h li mb. 
Patients are equally definite in their statements as to the dura

tion of the attack, answering' without hesitat ion when interrogated 
Oil this [Join t that th e condition lasts t hree da ys, fou r days, five, 
six, or SC VC II da ys, hilt eac h pat icn t finds h is or he r attacks fairly 
constan t in durat ion . 

Vcry f'ew pat ieut s describe erysip elatoid at ta cks or at tacks re
se m b lin g cell ulitis as heing frequen t . hu t. t hey m ay remember one 
or more such as occm -ring during some of the r ecurren ces, Th ese 
a t tac ks generally last lon ger than th e ordinary ones and the de
scription of each suggest s sept ic complic at ions; the same may be 
said or: ab scess; while it may appeal' as t.hcfirst evide nce of in
fection , it more commonly develops in the course of one of the re
currences. A/I(I it should he noted that though abscess ma y some
t imes he f'ol lowed by eessa t in n of attacks of lymphan gi ti s, thus sug
gesting the death of th e worm, nevertheless this is 1I0 t iuvariably 
or even most COIl1l110ll l ~' t ho case, I hav e seen many cases where 
pa t ients point to th e regi on of an old abscess scar to indicate the 
region wher e subsequent attacks of lyr u ph aug itis II1l\'e continued to 
OCCllI·. 

'I'here is cons ide ra ble va ri at ion in the sever ity of t he local and 
const it u t iona l sy mp toms in a t.tacks of ly mphangi t is in count ri es 
w here filariasis is ('llIll' mi(', In t he majority of eases when the a t

ruck is wel I l'st ahl ishc d there is marked swe lling , r ed ness and ten
derness with severe pa in in t he lim b. T he temperature is high and 
th ere is hel-Illachc, 1I11 USI'a, vo mi ti mr aw l a feeling' of acute illness. 
Jn many l~aSI 'S , however, eve n wit h sever« local sy mptoms th e COli

st it ul.ionul di stlll'bnn ec IIIU.\" Ill' slig ht 01' tran sien t. Til ot hers there 
may he ouly a sl igh t local react ion and th e pat ieut may he on ly 
«onscious of' th e pn in. III eac h case OU I' not ict-s that the se verity of 
th e d iSl 'U S l ~ rerna ins fa irlv eons ta II t for ' each in divid ual except wh en 
o\~ easiolwl attacks of thosl' S(" 'I'1'l'r co ru pl ica t ious, ervsipilus , eellu
lit is OJ' llhsc('ss int ervr-ue lIlIl'ing: on e or more of' th e I·CCllrrCllCCH. 
~OIl W pat ientx 11111>' have frequent l'eCIII'I'Cllt attacks of tilariusi s for 
ilia II,\' .yelll's without developi Ilg' elep ha n t iasis. 

1~l ephlln t iwli s is most frcq uent ly II la t er ma nif' estu t ion of filari asl s, 
the only essent ial ditl'erenee bet ween th e attacks of lyrnphungitis 
and elephantiasis bein g t ha t ill th e la tter the affected part does not 
regain th e normal siz«, and , 0 11 t he othe r hand, may continue t o in
crease i ll size after each n ew reeu rrence. It geu era II.)' develops 
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after II SlICCes.'lIOn of ut ta eks of lymphangit is and it is usuallv ob
served in per sons who have passed t he adolescent per iod , R ut t his 
is by no means in var iahlv the ca -e , In Samoa T S<lW elephantiasis 
of the leg in /I gir] of fo urtee n. 111 P orto Ri co 1. have seen' tw o 
cases of unilateral elephan tia-is of t lw leg in hoys of t C' 1\ an-I 
fourteen respect ively , and eas es mav occ ur f'ro rn these ages onwa rds, 
Alt hol1g'h elep hantiasis rnay beg in with t he very first attack of lym
phan git is, in most eases a few recurren ces of lymphangit is p recede 
th e permanent enla rgement. 

El epha 11 Iinsis may develop in t he ahSPll ce of any const itu t innal 
dist urban ce wh ich is not icr-ahl e to Ihe patient, and without an~' 

sig'a :; in the a tfcct I'd a rr-a ot her t han en la r m -me n t . In Samoa i ll one 
white mnn th ere wux elephantia s is of both I('~s , hnt h arm s aml 
8c1'011l1ll , ~:t'I this pat ient had 11('\' ('1' had pain 01' r erl nexs 01' th e limbs 

noI' had h(' (" 'P I ' 1'1'11 I'l"'l 'rish , About on ce a month he no ticed pain, 
less enlurgeilll'n t 01' Iimhs a lid scrot um. 1 have seen two eases in . 
Port 0 W en with elcp hun t. a sis of Ihe leg which gcl \ '1' s im ila r h istories, 

II 

Xotw ith standill g <Ill t he work t ha t has been done Oil t his su bjcet. . 
there a re fl'w tropical d iSl'ases !'I'g' 1II'd iiur wh ich t her e are so many 
gaps ill 0 111' knowh-dgr-, a nd ll S you are cxpec ial ly well sit ua tvd, in 
vii-w or ab undunee of nurteri ul . sk illed W01']{(, I'S, a nd arle quul e equip
mcnt , for ill \'I 's l ig-(1 Iion o r t h is SII hj ect , it HIli." he well to discuss 
SOJ1H' of t he 1 1I an~' problems whi ch st ill eunf'ron t us, 

,\ 11 houl!h t he mic rnfl la r ia i,; I re q ue nt lv Io und in t he blood, t he 

meth od of its lWCI'i"S 10 the blood s trea m is not certain . In some eases 

the' /1(1II It tilru-ia has het'll t'o UIH I i ll the thorac ic duc t with or wit h
out mierntiluri u. I II 0 1her cases microfil m-ire haw 1)(' ('11 p resent in 
the blood d u ri ng' li f'e, hUI on Ill >;1 mor tem 1I0 pa rasi tes have ht'l-'/I 
found i ll t he thoracic d uct . In such Cfllil'S SOllie oth er mea ns of'eut I',)' 

of t he micro fila r iru to th e gencrnl eircul at ion may ln- clise'()\'(,I'l'e!. 

We al'!' ignora nt as to th e longevi ty of th e ruicrofilaria- ill th e human 
body : as 10 how IIl1d where ti ll'." d ie a nd how they are el imina ted 
or absorlx-d . Att ention has recently been drawn t o t he fa ct that 

nephrit is is com mon in people with micr- ofil arim in the blood in some 
countr-ies. It migh t be well to st udy the n r ines of H large number 

of cases with mie1'0 lila l'i lt' i ll t he blood, a nd to inquire into possible 
damage to t he kidneys h.'· mi er ofilai-im or ,the t oxins of adult worm s, 
Man son showed t hat d uri ng' t he d ay th e periodic mi crofila r-im rm - . 
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grated to th e lllllg'S and other deeper organs, It would he well to 
study the degree of their attraction to the kidneys, 

It iii presumed that the m icrofilai-ire do not dev elnp ill the llll- ' 
man body. When preseu t ill hydrocele rluid and ill cystic eondi
tions mierotilariu. are often found which have aJr'I>fH1.\' cast their 
.shcaths. Inquiry might he made to see if such sheathless forms are 
eupable of any, even part inl, development ill the hunum body. 

111 hydrocel e in the Polynesiau 1slands micrnfihu-iu- a rc not in
Irequcutly found an.l som et imes OCCUI', as ill the specimen I have 
shown you, ill enormous 1II1111 bers. In specim ens of llyd roct'lc fluid 
examined after cent rif 'ugal izat inn From fourteen cases of hydrocele 
taken rluriug t he day in Porto Ric o, I failed to find m icrofilatire . 
.As th e microfilarire in this countrv shows H noeturnul periodicity in 
th e blood, it might he well to examine hydrocele fluid taken from 
casctl a t nig-ht in case th e parasite», if JlI'I·SI'llt. show auv tendency to 
migrat« to tlu : tI('I>JlI'r t issues of the scrotum and ing uinal caual 
dm-ing the day. 

Mosquito Phase of the Parasite, 

l\Iore l ight is required Oil till' selection hv the purasit e of its 
arthropod host. It rk-vr-lops casil~' ill some species of mosquito and 
not at all in othel's, hilt even more r emarkable is t h« fad that it uu
dergoes partial development ill SOIlH' mosquitoes and then dies, We 
do not know Ill(> function of the papillre at the pnst erior «nd of the 
larva- at. the end of development ill th e insect hoxt . The qu estion 
of t.he me thod of the parasit e's exit from the I1lOSII11ito to the skill 
or man is agnin raised by the researeh work of the Japanese who 
describe its l~lIll'q.WIH:I' f'rom the tip of th e labella . Low, has shown 
that the larva- enter t he proboscis i II pairs, l n OIi C of my Porto 
Rican mosquitoes t 1)('1'1' WllS ,~l single parasite in th e pl'u!Joseis and 
1\\"0 ill th e hl'ad.lr is important to uscertain if, when at lenst two 
Im'YR' are present ill 1hI' head of the mosquito. they arc liberated 
from 11)(' proboscis ill pairs, and if. as is Hllg'gt'stl'd, this is conc er ned 
win. su bsequen t pa irill~ of till' St~X{'S . Th e time that the parasite 
requ i rt~S rot, development ill Culex fa liya liS ill Porto Rico III IIst be 
worked out at d iff'erent seasons. unrl also the possibilit.... of other pos
sible earriers of the micrntilarire of man in this Island. "'p, as yet 
know nothing about t he causes of periodicity. Several interesting 
th('ori~s IIH\"t : been advanced, but nothing lias been proven, If the 
filar-ia of this country and that of Polynesia are of the same species, 
it iN remarkable that t he microfllariai of OWl should show a nightly 
periodicity 'while till' other shows 110 periodieitv whateyer, 

-
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the Filaria in Man. 

A veil covers the subseuueut development of tue maria larva 
aft l'r it enters man and we wish t o know wh en sexual d iffer entia
tion occurs and when sexual maturity is r eached. Anal o/!y with 
other wor ms st ro ngly sug ges ts t he existence of a t oxin f nrm cd hy 
the tila ri tl~ . Th e ea r ly onse t of sy mptoms of II nat ure suggest ing 
loenl to xae mia suggests that ,1his toxin may be formed soon a ft er 
the parasite enters man. W hat are t he ac t ua l fac to rs conce rned in 
the d eath of the adult ill ti ll' human hody " Is t here a d efinite pl" 
riod to ti ll' adult ,,"OJ'Ill 'S li f'o in the human ho st"! Fur ther work 
is requi red 0 11 t he mig-rati o" s of t ill' adult in th e defini t ive host. 

TTT 

The Relationship Between the Filarial Worm and the Clinical Manifestation 
of FilariasIs Including Elephantiasis. 

Hume medical IIH'lI question th e r ela tionship ln-t\\'!,I'll t h ll presence 
of the filaria l worm ill rna II a nrl t he 1'1i II ica l phenomen a de scribed 
(I S filar ial , mill hase their obj ect ions to th e validi ty of such a rcla 
tion xliip p r incipally Oil the f'acts that cast'S with fila r ial sym pt oms 
often IIa \ ' 1' no m ierofllarim i ll the blood , a nd furth er t lint i ll cases 
or ly mphangit is as well 11 :-; i ll ot her in fecti ons in coun t ri e:-; wh ere 
tllm-insis is endemic tha t bacter-ia a nd espec ia lly streptococci haw 
freq ucnt ly been foun d in cul tu res made fr om fluids drawn f'rom th e 
inflame d ti ssu es durin g t he acu te a t tacks. In th e firs t pl ace 1 also 
believe t hat in t hose severe I' a." p :-; r esembling erysi pe las, cel luli t is 11nd 
ofte n in cases of abseess, tha t seco ndary iufeet ion by the pa th ogeni c 
bacte ria a re responsible 1'01' th e sever-ity of the cases, On the othe r 
hand, t he re is good evid ence for believ ing that in most eases of cl in 
ical fila r-iasis and elepha ntiasis th e causat ive ag ent is t he fila ria l 
wor m, by means of its tox ins. E pidemi ologi cal ev ide nce st rongly 
suppor ts th e relationsh ip bet ween the WOI' II1 and filar ial di sease. 
But we sha ll at present con fine oursel ves to a consid erat ion of d ie 
clinica l ph enomena themselv es. 

(1) Wh en a patient begins to have clin ical filari asi s, all further 
attacks usually occur ill the sallie limb and the same part of the 
limb . 

(2) Each recurrence' usually shows a r cmurkable similar-it r as 
regards period, duration, and in tensity of the local and constitu
tional signs. . 

(a) In many pati ents th e severity of th e local sym ptoms is out 
or' all proportion to th e mildness of t he cons t it utional d isturbance. 

(4) Examination of cultures of lymph from inflamed tissues in 
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many cases has fail ed to r eveal pa thogenic bacteria , 
the cultures have been st erile. 

(ij) T he onse t of ele phantiasis usually ( though 
insid ious and wi th th e exce pt ion of th e enlar g-ement shows the sa 
tendency to periodicity of r ecurrence, d uration of at t ack, and nat 
of local infla mmat ion . and ge ne ra l ill ne».... 

( 6) . Elephantiasis Illay develop with period ic enla rgements with 
out an y noticeable cons titutional sym pto ms whatever. 

( 7) Elephantiasis may develop without any local signs of in
Ilammat ion. 

(8) The adult worm, nlive 01' dead, ha s been found in filarial 
ahseess, an d sever al reports arc on record of t he pus of SIH:h abscesses 
being st erile. al though t his is Hot always the case . 

(9) In some cases of ele pha nt iasis the npen ing of a lymphatic 
fistula hils been foll owed hy a cessa t ion of the elephuntoid attacks, 
wh ich haw reconun en eed when the fist ula closed. 

( 10) Even in th e absen ce or mier ofilurhe ill tile bl ood, patients 
:m ll'cl'ing- from filar iasis sy mpt oms who have bee n exa mined before 
t he filaria l attacks st a r ted re membe red havin g seen or been informed 
that they had had mierofilnri re in t hei r blood previous to t he onset 
of symptoms. 1 ha ve seen two such eas t's here in Porto Rico. I 
saw many in I' olyuesia . 

(11 ) The duration and nature of t he fila ria l attneks ill different 
ind ividuals SI IOOlI!!I)' s uggests a local to xic distu r bance. 

Wh ile i ll t he present sta te of OUI' ig nora nce of t h is infection , it 
would be' mos t 11II,,·ise to do~ma t i;.:e r egarding' either t he ca usa ti on of 
e ither fila ri a l symptoms or elephant ia sis, r may make some sugges
t ions r egarrliuz th e sequence of filarial ph enomen a in man, my 
obj ect IJPing only to s ll ~g-est a line of invest igat ion which you are 
in an admira hie posi Iion to study. 

As we have evide nce t ha t th e adult filaria worm is capable of 
lIligTHtiolls (based on t he r emot e situut ions f'rom th e possible points 
of in fect ion where thr- worm ma y IJ(~ found , us w('11 as on an alogy 
wit h other species. ('. (J. , Lou LOll) I feel that it is possible for the 
female during her wander-ings in the h uma n t issu ex to eome into 
relat ion directly with the e ll pill a ries 01' sma ll er vessels, lind to dis
cha rge th erein her' mlerofilarirs and toxins-that if t h is is t he case 
lind while it is so, th e mierofilariie appear in the blood and t he 
tox ins, diluted ill th e great quantity of blood in th e body, are elim
in ated through t he kidneys or elsewhe re without obvious hurt to 
the human host. 'I'hnt subsequently, 

. ' 
either hy migrati on or by

.' . . . 
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being shut off by inflammation due to local injury, etc., from the 
capillaries, the adult comes to lie in the connective tissues where at 
periods she will continue to discharge her embryos and toxins into 
a more confined space from which they cannot easily be eliminated. 
This might explain the disappearance of microfilarire from the blood, 
lind the onset. of symptoms produced by concentration of toxins in 
limited areas, as well liS the enlargement of lymphatic g-lallds even 
when adult filmoilt' are not present in the glands themselves. It 
would Iurt her explain those cases in which. amongst others, new 
residents show sig'lIs of filariasis without ever having had micro
filarim in the hloorl, and it would also explain cases in which persons 
have been known to harbor microfilarirn for a considerable number 
of )"pars without having- experienced any clinical symptoms of fila
riasis, In the course of time by a recurrence of attacks of inflamma
tion followed h.\· fibrosis, sufficient obstruction to the "whole or 
great ur part of the lymphatic system of the l imb may take place 
find occasion the condition known IlS elephantiasis. Or elophantiasis 
might he caused or accelerated hy "hypedilarntioll" due to frequent 
reinfection with 11 large number of new filarue. The presence of 
microfilarim in cases showing filarial symptoms might possibly be 
explained by the presence of independent parent. female worms 
other them those causing symptoms, whi ch nUlY have access as in the 
first instunee to til t> g'l'lIcral circulat.ion. I f the foregoing surmise 
is correct it may huve a vc ry im portaut bear-ing on treatment, F'i
nally I shall repeat that T consider ill the majorirv 01' cases in which 
marked intlanuuatorv complieations develop during one or more of 
th e recurrent attacks that secoudary bacterial invasion is probably 
responsible for t he sever-ity of the condit ion . 

Treatment. 
This has hitherto been most unsatisfactory, for while local treat

mont may help to modify the sever-ity of any individual attack of 

lymphaugitis or l'll'phantiasis, all our efforts to prevent recurrences 
han' been unavailing. Numerous drugs have been tried, including 
tartar cmet ie, st iheuvI, qui n ilie, prepara tions ol' sa Ivarsau, emetiu, 

various eollosols, etc. etc", hu t though many of these have been 
given intravenously lis well as intramuscularly and subcutaneously, 
the results have not. been encouraging, By rest in bed preliminary 
to treatment in some CllS{'S, elinical symptoms have improved or 
haw' been temporarily absent, and this fact should be taken into 
account before determining the results of any kind of treatment.. 
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« , In · view of what has been said, [ feel that th e following sugges
tions for fur ther studies in t reatment migh t he eonside red : 

:(.1) Since the clin ical cond ition suggests a localized posit ion of the 
ad ult filarise in t he affected limb or urea, I believe tha t subcutaneous 
or deep injections of drugs might be undertaken immediately below 
those -areal> wher e att acks of lympha ngit is are known to begin , and 
if those areas arc not clea r lv defi ned, th en the injecti ons might be 
made wel l below t he inflam matory area. Treatmen t should be un der
taken pre ferably during t he absen ce of attacks. I t is p ossible t hat 
ta r tar emetic which has fa iled to effect It cure when given intra
Vl'llOIlS]Y might IJC 1l10!' C efficacious if g iven as suggested, and the 
other dr -ugs which hav e failed hy th e int raven ous route might also 
he t r ied. 

(2) Tn < ~a ;":,, where local symptoms rlefinit ely suggest the position 
of th o filarial worm, I am incli ned to believe that car eful explora
tion h~' t he surgeon ill well selected eases might givc proniissing 
l' I'SUltS. While much dissection might he necessary in some eases, the 
ope ration if cond uctell with proper aseptic precautions could he per
fo r me d with a mini mum of risk. 

11 has been noted f re quently t ha t pati ents who are subject to 
rila i-ial lymphangiti s and elep hanti asis frequently improv e <IUd that 
some t imes t he recurrences cease en t ire ly after t hei r return to a cold 
clima te . "One case in this I sland a t present reports th a t he r Ire
quent attacks of lymphangiti s ceased during n ine months ' residence 
at an altitude of 2,000 feet. in t he Islan d , In practi ce 1 have f ound 
that cold applicat ions give more r eli ef <luring a ttacks than other 
fo rms of tre at ment and tha t someti mes combine d with rest they 
tend to cut sh or t t he fever and Inflammation . I t might be well there
forc to stu dy the efIccls of cold th erapy in the di stressing cond it ions 
inclu ded under th e name of filariasis. 

, 


