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numbers around 11111 1 · in the caps ule of the gland explains 
blockage of the flow of lymph to the )(Iunds a nd the refore 
the mechanism of ti ll' obs t ructi ve manifestat ion of the in
Iect lou. 

The most cha racteristic hi stolog ical changes in filariasis 
an' the preponderance of lymphocytes a s compared with othe r 
cells and the ultimate development of fibrosis. 

Local C "a"gt'.~:-L:rmphnti(' glands in the vic ini ty of de
generating fila riae showed great variation in histology. F ro
queutly the capsule was thickened and coutuiued di lated 
lympha tics and sclerosed blood vessels. In others the re wus 
also dilatat ion of th e cortical sinuses lind the lymphatics of 
the medulla . In more advanced cases the fibrous tissue of 
the medulla was considerably increased and invading the 
cor tex , replaced ill varying degrees the germ centers which 
were, in some insta nces, reduced to small is lets of lymp hoid 
tissue. In st ill other ins tances the st ructure within the cup.. 
sule consisted of a large lymph varix surrounded by nnrrow 
bauds of nppnrontly normal lymphoid tiss ue. 

Test icle, El,ididymi.<: ami Cord :- Whell ma ny liv ing and 
some degenerated worms are present th e cord is enlarged, 
soft utu l dough y. III the reg-ion of the iud ividuul worms 
the re is oft e ll a loca lized enl a rgemen t whi('h should be (' 0 11

s idered of clinical importu nco a nd removed in CIlS l'!'i ussoci.. 
uted with hydrocele. Hi stologically, such ti lolSIIl'S show con
sideru ble dila tation of lymphati cs with moderate intcretiti ul 
fihrosls. Under »imilur condi t ions till' epididymis is en
largod, KOrt a nd ir regula r. Ca re fu l pulpufiou ill the liv ing 
su bjec t ma y reveal the presence of II cy"t or, rarely, sev
CI'Il} cysts in the epididy mis. 

When the condition is of long' s tand ing" and es pecially 
when there are many degenerat ed worms result ing in oblit .. 
eration of ma ny lymphat ic veasels, fibro sis of the ti ssues 
marks the di la tat ion of Iyrnphut ic vessels. Xevertheless in 
sections a conside rable number of dil ut ed lym ph vessels ma y 
he present in the fibrous matrix . In these cases nod ules i ll 
the cord a re genera lly hard und may he of a lmos t a carti
laginous consistency. CyAhi of th e epid idymis in these cases 
ma y reach eone iderablc d imen sions a nd ure not uneommonlv 
mista ken for hyd roce les. In some, th e cont ent s of the cyst, 
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""l)(>("ia llr following hemor rhugv, tend to become sol id ified . 
In three t · ll~ t·:o> when rluid WIl :O> not withd ruwu following tap
ping' of II supposed hydrocele. the condi tion tu rned out to be 
II la rge cyst of th e epididymis . S uch large t'~'i'lt~ h UH ~t' n
ernlly very thick hyuliuized ca psules. From st udy of some 
twenty east'!' the ~t'( )lIt:'II(,C of changes resulting ill (~Y!'lt of the 
epididymis where Jr. bancro/ti life more commonly found, 
seems to he, di lat a ti on of the lymphnfic vessels, hypert ro 
phy Iollowiug d ilatufiou, the development of definite varices, 
Iurthor th ickening of the wulls of the vessels with collapse 
of othe rs lind finally. Iormation of the cyst . In most of 
th e cases of cyst observed i ll these studif's hydrocele WU!$ 

not present . Th e testi cle was flattened or elouguted and the 
viscera l and parieta l layers of the tunica vugiunlis were in 
contuct. In u fe w cases however hydrocoles were present. 
l'urnsites in greater or les ser num bers nrc goneru lly pres
out i ll tho immedia te vicinity 0 1' th e cyst wull . TIl(' changes 
i ll ti ll ' blood vessels show n rela t ion to the durat ion of th e 
I'on 'g'oi llg' conditions a nd the number of worm", present ill
dependent of the ug-e or th e pafieut. ),In rkl:'tl thickening ill 
some t' USt· "" almos t occlusion of the blood vessels in ot hers, 
hils been observed in compa ratively YOl1U,l: people showing' 
ndvn nccd gvuit ul filur iasis hut with no evide uee of generalized 
ur te rioscle ros ls . E \"('11 when the sperma tic cord IlIUI epididy
mis lin' t'xtl'IlSiHly involved in Iiluri ul pat hology the tesf i
t'll' :-i a n' rarely enlu rgr-d in the nhsell('e of some ot he r int er
r-urront infect ion. 

Hyd roceles in Puerto Rico exhibit every vuriufiou from 
sma ll trunslnccnt bludders of fluid to dense, thick-walled, 
nnn-fluetunfing sues conta ining la rge deposits of eulcium. 
In most of the ca ses which were sectio ned cnlcif led parasite>! 
were found either in the spormntic cord or upper part or 
th e epid idymis nnd more commonly in both situ ntl one. 

Ubeer rat ion« 0 1/ Paras ites ill Seetio)ls:-Sinco immature 
worms wore only rarely found i ll th e ti SRUt'S examined it 
seems possible that th e paras ites reuch ma tur ity within a . 
sho rt tim e nf'ter entry into the human host . The sex of all 
the wo rms Wil l' observed except w1l(,,11 Iragmeutn fion ill in

• stuuces of advanced cnlci ficnfion mad e this di ffi cu lt. Un
for tunately, however, complete r ecords of "ex were not made 

.
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in th e curlier oxuminaticus . In 16!J iustuuccs howe ver where 
such records wore made there were !I6 females a nd 73 male 
pnrnsites . 

Of Hi:? matu re W . bancroft i. living or dead, fo und in th e 
external J,:'P lli tll lili of th e male. 38 were i ll the spermatic cord, 
111 in the epid idymis an d a t it s ju nction with the test is a nd 
l il in the testis proper. Th e parasites in the tesfis wvrv gen
ernlly placed immedi a tely ins ide the tn nica albuginea but a 
Iew wen ' found in the middl e of the organ. All these para 
sites were in the connect ive t issues betwee n the seminifero us 
tub ules and in no instance were the tubules affec ted. In 
1:1 cases in which W. bancroft; were found in the male ex
tcrnal geuitalla , sperma togenesis was act ive in nine. Of th e 
remain ing fou r ('8"CS two were lepe rs, whil e in a third ne
crosis, su rrounded by massive f ibrosis in the epididymis, w as 
probably rcsponslhle for a trophy of the testi s. Th e absence 
of spermatoge nes is in the fourth ease ca nnot he explained . 
Til none of th ese fou r cases wa s syphilis excluded. T he fi nd
ill~s sll.'!:.'!:e!'lt thut in the ma jor-i ty of males infected with 
fl la r iao, the presence of the parasite d oes not Interfere wi t h 
f (,(,1IIul it )'. 

Tn no cusc W(,I"(, pnrnsi t es found in th e tll hn lt>!'I of t he 
ep ididymis . T here were however in a few instances calcified 
concret ions which migh t hf' -mistaken for parasites. 

Tn five (' a!'lNI in wh ich the te st icle. opid ldvmi s II THI sper
ma tic cord of both sides wen'! available for study, out of n 
t ot ul of 80 pnrnsitr-s di seoverod, 33 wore 011 th e rig-ht s ide 
811(147 were on the lef t . 

Tn four cnsos (Tuhl..• 3 Cases 1, G, 7, & 1:l ) six , two. fivo 
an d four r ecently llvl mr female W . fla t/crol t; W(, I'(' fou nd . 
Tn ench of those {,lHl('!'I th e int rn-u ter ine development of ova 
nud mierofllurine was identical. E xt ended mlcrofllariue fil
It'd the vaginn 1I1Hl II vu rvi ng extent (fo r different ('ll!'\es ) of 
tho ant erior part of till' ut er-ine tubes : behind them eoilcd 
( ·mbr:.-o ~ WP " (' f'on nd while po st er iorly ovn in va rying degrees 
of differentinfion were discovered. 

MicrojikJ rim'. i" tJl ~ Tissll e.';: :-Tn Case 1 {Table 3 ) micro
fihu -iue were fOlUHI ill lymphufies of the eonnecfive ti ssue of 
the- testi s, in the tunica albuginea lind at th e reflect ion of 
the tuni cn vnginnlis of the hyd rocele sac . Living aud dead 

• 
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embryos were present (F ig. 20). T he)' were also found in 
granula t ion ti ssue formed aloll/.{ t he endothelial lining of the 
lymphutics ill th ese sit uat ions. At the auglee of the hydro
(.~. ) (> lurge nu mbers of ca lcified microfilarlae were fou nd in 
jrru nulu t iou tissue which consisted of lymphocyt es, plasma 
cells, !{iant cell s an d fibroblasts. III this t"IlSC also microfil
urine' livinsr or ill ,"HTViu,I{ st ages of degenera tion, were found. .~ 

ill the afferent lymphatic", cortical s inuses an d along the 
t reb eeulne of the inguinal ~d8 nds ( F igs . 21, 22). In these 
Klnlld:ol t he re we n' man)' sma ll a reas of uee roeis , es pecially 
ill the neigh borhood of some of th e calci fied embryos. No 
embryos were found in th e efferent lymplmtic vessels. In 
this case a nd in a nother since s tudied where th e larger via
ec ru were a vai lable, microfila riae were numerous in the kid
ney. In th is organ the largest numbers were found in the 
glome ruli (F ill 23), less commonly bet ween the tubules while 
they were rare in the pyramids. I II two eases (one of which 
was nil accident al death) who di ed about midnight, microfila
r -iae W (' T{' l'('nnt)- in uuy la rge vessel hut were fai rly common in 
"ma ll capillaries, especially ill loose areola r ti ssue between 
muscle fibers or sur rou ndi ng organs. They were much more 
nu merous in these situnfious than in th e capi llaries of th e 
"kill. T Ill'Y were 1I0t very numerous i ll the vessels of the 
lungs. 

It is worth noticing that of th e four t·ltl"t' !ol in which Iiv
ill,K Iemnle W" baJwro!ti were found . microfllnri ne were only 
d iseoverr-d in the blood \"t'!ol!ol('I" of two, despite the fa ct that 
lnmdred s of secti ons were st udied. It seems probable, there
fort'. that ill some Instu nees the embryos produced hy the 
femul o <10 not ovcntunlly roach the blood st ream. 

. HEMATOLOGY 

Through out th ese studi es uni form methods were used In 

mak ing blood exuminations. H emoglobin was es timated hy 
the Sahli method. The total red and whitt! hlood cell counts 
were made with the Thoma Zeiss appara tus. The d ifferen 
tial leucocyte co un t was based on the percentages of two 
hund red cells ; it was made usual lv be tween th e hours of 
ten and eleven th irty in the morning in order to eliminate 
th e possibili ty of a fallacy arising from increased Iyrnpho
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FIG. 22. Rigbt inguinal glands. 'Micl'OfIl ariae degenerating in 
sinuses along the trebeenlee, 

ORUADO 22. Oa"!}lib i"!/ti i"ol d~r«Jt. o. Microfilarial t" procuo 
de <kD~""(JCkht, nhuuuu e" 10. ~qxuw. t " t"e laa h11.blctlla• . 

F lo. 23. Microfilariae in the glomerulus of the kidney,
 

ORABA.DO 23. ,vkrofilarias en 10. glo,"I,.,,10' dd "ii6ft.
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eyt osis in ussociuticn wit h di gestion. S('hillin g'~ 21 es timate 
or the relative percentage of the d iffe rent leucoeyt es normally 
present in the blood was used as u basis, namely : 

Polpnorphou lJ('lear 1eueoeytC'8 61.0 (M-1:!) 
I.y lllphar rtts :!3. 0 (21-33)� 
Eu.ill.ophib 3.0 ( 24 )� 

),loaar,.... (la,g" llloaoauelNn, t ranaiti oa al 
f orms) 6. 0 ( 4-8 ) 

l la80phib or InUt MIIa__________ ____________ O. :i ( 0-1 ) 

The Ilndings in these studi es were similar to th os r- oC 
HO!le 2". munely. th at neither the hemoglobin index nor thr
tot al red UTHI white cell counts a re affected in uncomplicated 
infection hy W. bnncroiti. Inter esting variations in the cH C
Iere nti al 11"11('0(')1 (' cou nt were observed however, in the d if
fere nt phases of fila rial in fection. 

I h I"I"EIl P.S TIAI, 1,v.r COC\"TF. c o r- s -rs o x PERROS " AT THF. TI)'F. 

IW F F ERI :fO I"RO)' AfTTF. ISFL,.U()I .-\TO RY ATTAcKs.- In the hlood 
of forty-six persons with clinical ma nifesta t ion!'! of f ilari 
n!'lil'l, but 110 neute inflnmm atory symptoms, the percentage 
of polymor phonuclea r lcucocvtes was I.K'Iow normal. Th e 
perccntnge of lvmphocyto s was high however, the nvc rnge 
fur the g-roup ht'i u,l{ 3!).!J per cent . If the four ('a l'(' ~ of 
chyl ur-ia ure excluded from the group. tlu- nveruge per 
re nt agr- of lymph ocyt es in the group is 40.5. TRk in~ 8 ppr 
cent Il ~ fill"! upper limit of normality for eosinophil cells , only 
sixteen of the forty-four patients s1l0wI'(1 eosinophil ia, nnd 
al l of these . wit h two exceptions, were under for ty veu rs 
of U,l{C; 46 per r-ent werr- under thirty yea rs IIf n~p. 

r 1l1l1u r;a Cmw.'I:- 1'h(' el imination of t ho fo ur chvluri n 
eases from thi s ~ ro Hli S f'P IllS indic ated because i t has be r-n 
~l'nf'rn lly ohs{' r\'("il that whi le chylu r-ia is present tho Iympho
(·)·fploI are not ieenblv d oeroa sed i ll number. This is to 1111 I' X

pected in n condition which d rains the channels aloug' which 
these cel ls pro,l{rp!l!l from the sou rce of production to the 
blood . Remlinger 2' r -i tes two cases of chvluriu i ll which tln
di fferen tial blood counts were : polvmorphonuclears 19 I W I" 

eent in om', 17 per cent in the other ; lymphocytes 3 pe r r-..nt 
in both : eos inophils 70 and 75 per een t : large mononuelenrs 
S nnd Ii per- cent . In It series of eight ca ses , fou r f rom Puerto 
Rico and four From other count ries, which were studied by 
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111' in Xew York, tJ J(~ tot al !(' IH· (l(':,· t l' and different ia l co unts 
were us follow» : 

--
P ol ) "',.. . 

" . ph ... u· I.,. ...i · ... ~I.-Q"'" ~I-__1 " 

-

t)·~. 
,-- ........ c••�Lto"'01')'_ __ 1 ".... 

(perftall ( J*WGI) ' J*l)Nl11 (1_ '1 -
.,.P. . ... ..... 7,<nJ se 5 . 1 •_,5 U 20 0 .5 
C.C ......... ... 5 .760 5 1. ' d' • " 0� 
J. II ,• ...... . . . . 7,200 .. 5 23 0 260 2 5 0�...�A. D.. . . .... .. 6 . 1~ 18 0 12,0 1 0 
B. F . .. . ..... ..... . . 4,160 79. O! o 50• 1.0� 
B. D. .. . ... ... . ... S,i6'j 17 ,0 2 .e 3. 0�".� R. C.· . . . ... . .. .... . . 19 5 7.o 3 5 . 5�U,3ID I .. 5 
F. E. . . . ...... ...... 7,640 "0 13 . 1.0 3. 0� 

As in other series, the eosinophil cells are in excess in 
some of these cases, but thi s is by no mean s the ru le. In 
one case th e lymphocyt es a re high; in a nother th ey are nor
mal : hu t in the ma jo rity they a r e d isti nctly reduced. 

DIF n : nE KTI.u . I .E l:COCYT E (,'OUSTS OK !"oEYEN PERSOSf; WITH 

:Io1l f'l ttU· U ••U lI.n : IX T H E BLOOD nr -r XO CL I S ICAI. l lA NIIo'El:>TATI01\ S 

01' 1' 1I ~\llI .'S I!).-The number o f pt'rl'OIlS in this g roup, 'Iuble 
rl, i" not suffl r-i ont to ju st ify conclusions. hut the un iformly 
high lym phocyt e lueidencc in t his ns eornpa red with that of 
the g roup in Tuhle 4 ind icat es the importan ce of further 
studies ill persons of va r ious ages. It ili not surp ris ing that 
most of the persons I\TP ~·0Il1 1 g'. ~ illt ·(~ it is in youth that tho 
microfilnriul incidence is the highe st whether with or with out 
svmptoms. 

CI.I~lCAI. l' .-\SEi'\ WITII KI.t:PH A~TIA IS I S on WITII A lIIRTOItY OF 

u sct-un e x ces OJ/" LYM I'H .' XGITl ~ 0 11 .\ Hr. :s" IT IS , OBSEun :f) DImiNO 

TH r. 1 :S l" r.A ~Dl.\Tom· TlE.\ (' T IHS , THHO COIIO l:T CO S VAI.r.f.\C: Y. ~C r. A:Sf) 

)'OH A VAltYlS Q 'rrxnc T H ER"AYTF.II.- H ol'le U presented u ser ies 

of tuble« indica ting loucocyto re sponse duri ng and a fter 
iuflammntor y reacti ons in f ilnrinsis. In Tublo 1 of hi!'! ser ies 
were list ed t en ca ses showing lymphocyt e response li t the 
expen se of the polvmo rphouucl eur cella: in Table ]I were 
»ix which he described Il l' "('lI !'t'l' showing increase of pol y
morphonuelears lit the expen se of the lymphocytes." In 
only oue- instnnee were nil' form er cells Increas ed above the 
norma) coun t, but the lymphocytes were in all cas es definit ely 
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below the no rm al. In one ease in th is group the re was an 
abscess in process of form at ion ; one WII S a ease of lymph
aujrifis lusting three week» : while a th ird was a C8!'C of 
lymphangitis with abscess fo rmation, and tree discharge of 
pus . Table 111 showed two cases in which the baluuce be
tween polymo rphonncleur cells and lymphocytes seemed to 
be held . On the bll lli '" of his obse rvations he concluded : 

The ftrtt notwt of the onlll"t of aD. at tac k Ui a nlative iDcreue in the 
IlOlrmorphonuclear een.. 

F u orable prog~ 1. acco mpanied by a fIllatift iDu_ in t he l,..mphoeyUoli 
appano:atl , at tb e e.~ mainly of t he neutrophil eella, 

A relat iTe increue in I11llPhoeyt es iJ, also found ia w baeute aD.d cb roa.ie 
~, 

,\ rela tive i~n'Il lI(' in t be loolymo'1'boDuc1et.n ill found, u mlJl:ht he es
1«1...1. in ah_ ( orma t ion. and .he> in aU ca_ at a nd before I.... el ima:l. 
oJ the attack &Jld ill 8eTere c_ f or IIOme da,.. alte r . ubeideoee-, 

0B, ~:;

i ' Tot al Ned Tul&l W hile i ii :1H
" • • _ 1 Rk>n<t (,"f'l ~ Bload ('ella , ~ tif: tnL .. • 

' 0 _ ,- J- j'= • ~ •. == • • 
M. R. . . " , so 3 .""KJ.IJOO 8 . 4"'" 37' 511.0 II .s I U 
L. C. •. .. zs e.2!KJ .coo 5 . 4"'" 3>1 . 5.; 0 U ' :~ ~ •• A. C. . ... ... HI 4.300 .') 10 7 ,,,", .,.... • e U 
S. :101. ••• .• . •. , I r e.so.en 9 ,7&1 61. 42. 7 u II 
J . G.. . .. .. . . . I , r '"rs 4,700 .(00 t .en , n 2 II 
K C.. . .. .- 4 .an,en 10 , 4-10 "" "'" -e s I ~ , O II"\ M 38' 
.0\ . R. .... -I ,660 .m o 9 ,51)1) 505 45 II 3 n I ,

" I " I " 
F'iudinge in the present investigation are in agreement 

with these views. F ourteen eases were carefully studied, 
beginning ue soon as possible after th e onset of the influm 
mutory nUnck and cont inuing as 10nH lUI possibl e UHf'1' (' 0 11· 

valesccnce hud been es tnblished ; in all the blood was exam
ined daily fo r lit lea st It week. Some of th e I"t'RI1Jt S a re re
corded ill Charts XI, XlI, lind XIIl, 

T he <leg-ref> of leucocytos is usually shows I'UlIH' relatio n 
In the severity of the at tack, hut there may be fa irl y high 
leucocytosis with compa ratively mild consti tu t ional distu rb
8 1\('(' , Yet the 1('1If'IW\'h'8 do not normally r oach the numbe rs 
usu all y associated with condit ions due to septic organisms. 
'Ithe leucocytosis dimini shes rapidly and suddenly in some 
cases. 
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Chart XII 
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j:;TUDIES I S FII.AR IAlm; 

Tilt' ! w l i ,.idual L CII("(i ('y l e:-----The first ('{'"II 10 rr-net ill all 
flluriul nt tncks is th e polymorphon uclear ll..-ucocyte uno c.lu r 
ing its r ise there is II marked shift to the left of the Arnet h 
count (IS not ed bv Rose. The increase is often t ranaitury, 
however, a nd wh~ ther the tempera ture ur the leucocytosi.. 
remains high, wit hin a short time th e pclyrncrphonu clenr 
cells tend to decrease rapid ly, and sonn-times hy crisis. P re
quently th ey drop to well below the normal. ...\.t the snme 
ti me the lymphocytes r-i se un.l usually continue to d o HU for 
a few days, a nd there is a suggest ion that they r i~e in ste ps . 
..:\ s th e r -ise begins, Iymphoblusts or large lymphocytes ure 
conspicuous, hut nfter u few days these forms ure lesll 11U

urerous. During the r-ise, which las ts up to four or live tlllY ~ , 

the percentage of lymphocytes is som eti mes over 4n IUlI I ha s 
not in freq uently been observed to he 60 or more; the nn m
hers th en tend to decrease, hut not in th e dramatic wuy in 
which the polymorphonuclear cells d rop. und thoy eouti um
to vary to abo ve or nbo ut th e uPIM'r lim it of normal ity. 

It is pe rfectly clea r that dur -i ng the tilnri nl a ttack tho 
two cells s t imulated a re the polymorphonuclear leucocyt vs 
and the lymp hocyte. T he former is s t imula ted hy till:' in
va sion of any foreign substan ce ( Bun t ing' ?"} : hut its prom pt 
retreat, followed 11)" th e rnpid r- ise i ll the lymphocyt es, ut
tended lIy the presence of young forms, :-: l1~~ f'~ t ~ thut tho 
lymphocyte is essentially th e cell sti mula ted h~ · thr- poison 
responsible fo r the nttuck. Lothrop and Pratt 1 1 dp !' (·l"ihin .~ 

the number s of lymphoid foci which th ey found in ti ssue f l'

IllOVI' I I from It putieut who had recent lv hurl nn iutlannuutorv 
a ttack stn te HIt is in terest ing to note 'ill thi s conner-tiun t hnt 
D,.. S tcenslund fo und au increase in the numbe r of smntl 
lymphocytes in ouch of the three different ial Mood counts 
which lIC mnrlo." I n the p re sent stu dies this observut iou 
has ugniu aud ugniu 1)('('11 cunfirmod in bloo d and hist oloui cnl 
exuminution s. 

There is no evidence that th e large mononuclear cells ure 
affected 11)' ncute fi lnr-ial Iymphungiti s. T he behaviou r of th e 
eos inophi l cells in different eases seems haJ1lin~" Tn SOJ1le 

there is no increase in th ese cells between nttncks hut dur
ing' the a ttack they usually di sappea r. Furthermore, Owy 
f fl "fl t H' lIl1~" (10 lint iucreuso elut -ing conva lescence or la ter. In 
th e few CUl"CS in which th ere wa s an ecsinophiliu between ut



258 PUERTO RICO J OURNAL OF PUBLIC HEALTH AND TROl'. MF.DICINE 

tacks the beh avi our of these cells was interesting ; almost 
di sappearing during th e acute phase, they r ea ppeared with 
or soon aft er the ri se of the lymphocytes and g-radually re 
ga ined the preinflanunatory level, or having reached this level , 
sometimes decreased slightly. Xo attempt is made to ex
plain this phenomenon, hut several possibi liti es suggest them
selves. Th e eosin ophil cell has probably a chemiotaet ic a t
traction for new infecti on 11Y living worms, a s a nalogy with 
ankylosto miasis, schistosomiasis and trichiniasis would sug
gest. It is possible that in filariasi s eos inophili a may he an 
indication of the presence of living worms or, as suggested 
hy Calve rt, of a recent reinfecti on of living worms. It 
should he noted fo r in stance that marked local eos inophili a 
is somet imes , though not always, found in the vici nity of de
genera ting worms. The absence of eos inophil ia possibly ma y 
he due to the absence of livi ng worms or to the presence of 
only calcified, calcifyi ng 01' degene rating worms in which 
the process is well advanced , Again it should he emphas ized 
that these views are not mentioned us conclusion s hut us 
suggestions for future investigations. 

Occasion all)', when recurrences of Iymphungitis follow 
each other in rapid succession, so that the clinical picture 
almost suggests one protracted attack, th e blood picture i s 
altered. The leucocytosi s remains high and th e polymorpho
nuclear cells only g radual ly decrease wit h a simultaneous 
slow ri se of lymphocytes. I II one EHiCh cuse repeat ed cultures 
from th e blood nud loca l a reas of inflamma tion failed to re
nal th e presence of bacteria , 

Wht' lI conva lescence from one attack is interrupted by a 
recurrence It new leucocytosi s develope, with a ri se in the poly
rnorphonucleur cell s a nd a proportionate fa ll in the lympho
cytes and the eos inophil cell s, It was noted that in sucees 
sive uttaeks in the sallie person the blood picture tended to 
Iw fairly similar with each r ecurrence. 

Wlwn a patient subj ect to r ecurrent attacks of Iymphan
l-{iti !olo o f short durat ion, has a new attack complicated hy hac
teri nl iuva siou with the development of ab scess, th e blood 
picture at fir st resembles in all essenti als that observed in 
the -casos already described. But with the introduction or 
se ptic organisms two th ings may happen. If this hus taken 
pla ce early the case does not end hy crisis ncr doe s th e blood 

j� 
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picture change a !'l ill t ilt' nrl linn ry attuck i instead, there is 
r ising leucocy tosis with polymorphonu«l..ar predominanc.., 
the cond ition typical of ti ll' purulent p r(M'PS:<. If infect ion 
occurs Inter in t he a ttack or duri ng convale-eenee tilt' process 
is in terrupted ; th e pati..nt com plains of 1000ai pain , hecorues 
ill, with rill illJ{ temperuturo, uud shows II pyogvnic blood pic
tu re. In th ose so-cul led abscess ea ses, in reality lymphocele, 
in which st er ile abscess eon nuonl y is found, the IJl00ui pict ure 
differs in no essentia l f'rom thu t of uneompl iented fila rial 
lymphnngtt is. 

Un.ATIO:\ SHI P ll~' TilE 111.0011 PI{"TUUE TO :'o1ll'HOYlI ..\!llAI . r-xu r

OIlICITL-Uulltlllll lt2 
, s tudyi ng til.. blood of fllar inl pa tien ts i ll 

relation to microfllu rial period icity, fOll ll " thut there was 1II1 

('\'('nin/{ eosinophil ia, II eonstunt hig-h p ropor t ion HI' lym ph
ocytes which did not show much vu riation a nd H pc rcentngc 
of polymorpbonuclcur ('(·lIs, which 1It:'H'r reached the norma l 
of seventy. T he relafiou between the polymorphonuclear 
r-olls and tho lymphocytes rema ined fa ir-l y (,01l"fuII1, null lit' 
eoncludc..1 that 1I0th must hun' 1M'('n iucrensed absolutely to 
hnve produced the hi,l{h (" '('lIill;{ counts of It·lWn(·yt<"". He 
a lso found that till' eosinophil cel ls rose st t'mlil)" from normal 
ill th e ..arl~' mor-ning, when JlO mierofilar-lae were fo und. to 
~tt-nt numbers j n"t ht'fun- mid uiaht. WII('H thr- emhry.», were 
most nu me rous. 

In one of th e t wo (' n~t·j.\ descr -ibed hy Ca lvert u , howeve r, 
lym phocyt v« wert' low, wh ile ill the other tl ll'y nnl)" 0 11('1..' 

reached ~f i 1)('1" eent , He funnd eosino p hil ('ells most 11 11

I1!t' I"Ol1S between ! I 11. Ill . und f) p. m., when there W P l"(' 110 

r-mlu-yos : between 1) a nd 11 p.m. when the ombr vr», were iu
(' n'Il H i ll ~" t he eosinophil ('t'i l" were d ecrcus ing : wh ile between 
1J p. m. unci R n. m., wit h em bryos c!l'creasi llg', he found t he 
eos inophil increa sing . In a seco nd paper u . t he 1'1I11lf' uh
se rver st ates th at "Jeueocyto..is und eos iuophilin a re cyclic, 
follo wing' hy n Jew IU lIl r l' the pcriodieitv of tln- embryos in 
the pcr'ipheru l circulati on." 

The two studies (Charts Yl l &. "III) an' notnhly similar, 
a nd til.. s imilarity i :oo tln- more rem arkable in tha t their mi
crofilarinl l ){'uks wi-re four hours apart . These various 
circumstances slIgKc"f till:' closest correlation IH·tW(·('11 the 
hlOfltl ('hang'('l' and tho different pllllH'1' of )('rindi('ity and 
suggest tha t th e blood ehaugvs whi le cyclic, us Calvert he
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liovod, roughly coincide with the presence of embryos in 
th e pe ripheral ci rcula t ion. Furthermore tln- polymorpho
nuclea r cells were well be low norm al and the relation, as ill 
(Iullaud ' A expe ri ence. )wt.wf'(·n th ese ce lls nnd the lymph
oeytes wu» remarkably constant, thus confirming his belief 
that both cells are absolutely increased to produce leur-ocy
! tJ:" i:« during mic rofilu r- iul per-iodicity. 

TREATYEKT A::'iD PREVE.,\"TI O:S O}' j"lLARlASIB 

TIlC' treat ment of filneiasis iuvolve« three Iuctors . t reat
men t of the inflammatory attacks, preventi on of their recur
renee, and treatment of the obstructive phenomen a, es peci
nlly elephantiasis. 

Treat w ent of A cute F ilarial IJy m p}w " !1it i.<l .- ) !u l{l lt'sium 
0 1· sodium -ulphu te taken at th e first warning of an impend
illl{ attuek of filarial lymphangitis, or with t ile onset of pri
mnrv pain. is usually of di sfinct beueflt in tha t it modifies 
tilt.' tl t' ,·C'r it~· of the inflammation and sometimes a ctually p re
vents its development . W h('11 possible, th e pa tient should 
/:0 In hN] and re main there until convalescence [s complete . 
Til .. henduch o ito; 1-t"'lIprnll r relieved by aspi ri n ill ;) or 10 
){raill dOH~ " TIl(> patien t is 81' II r ule di sinclined to cat, 
hilt he 1'1\(111 1<1 be encouragvd to ta ke ]l lt' lI t~" of blnud ftuid to 
nitl elimination by till' k idney». T il... ntT,'('f('d limh sh ould L<! 
ru ised nu ll uu ie',.hug' nppliod to tho ll l' (, ll !'i (If most inten se 
iutlammufion. \\1H'1I ice is not uvailnblc, uIHI p rovided there 
ii'l )W u ilnll~io H 01' t he skin, cooling lotions, s uch us lol i" 
1l/lImb; muy ht' applied ou clot hs. Wlwil 11 f'c1('1I1 spot is dcf'
illitt-Iy determined or when.' intlnm mntor y reaction is intense 
au t>t ltyh'1Jlurid,' ~ prllY 011"(' n tiny is of g rou t bouefl t und 
may shorten the uttru-k, hu t should 1)(' stopped h..fore d cf
ini tv fro !'l ti llg" of the epide rmis tnkt>l'l place. All )" of th e well 
known sedn t lve I U l i ulH~ nHl~' 1)(' nppliod 10 limit the prm-lt l«. 
While s t ill ill bed it is \\"('11 to IJHlulngl' the limb f rom below 
u p wa rd in o rd er t tl n ·t·stahlish the lymph supply with u view 
to ]In.'' ·t' u tillg" t he omwt or permanent 1" \\"('lI illl-\', T he bund
Ill{t . sholltcl ])(. ret ained fo r nt I(,R!'t a wt-•-k. 

I' r,.,'(·" / illll of tilt' Ht'ClIt" f(' J/('" of L y mpha Jlg ;/ i.<l .- "'!:\o tlrll~ 

hn!1 been discove red t hat wi ll prevent rrx-ur re ur-ex of filariul 
lymphnn,l,dtis OJ" ll(lt'llit il< . Ta rt ur emetic and vnrious ursen
i.'n l eompcuude 111\ \"e be en admini st ered int ravenouslv with
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out I'\U('('t'MM. That these drugs shou ld he ineffec tive when 
administered ill this WH)" iM 1I0t surpriaing , since the parasites 
a re 1I0t in the blood ioit Team. and if degenerat ing a re largely 
cut ufI f rom nutriti on. 

111 the belief thai th i~ disease i ~ largely caused b)' P)"O
genie bach- ria, various investigato rs have claimed beneficia l 
result" f rom tlU' administration of the st reptococcal vaccines 
aud serums aud 't"R("('im'l'\ of other organisms . Observations 
made during the present studies indicate that such cla ims 
are not subs tant ia ted. 

Recentl y an effort wall made to treat lymphangiti s by infil 
tration of till' til'M IIPl" in RII(I around the focal spots wit h sul
pharspheunmin. I n the majority of eases HttR('kllo were post 
POUf'(J for from se ve ra l mon ths to R year or more by thiN 
t reatment : hut it i~ now clear that like othe r methods of 
therapy, this ca n not he considered curative. At the present 
time ,.tnd it'~ a rt> h t·i ll/{ made with regard to determining the 
efficacv of smal l amounts u( roe ntgen thera py applied locally 
over rni rl)· larltte' areas (Golden U). It is too ea rly In 
evalua te results, hut the ind ica tions followine two years of 
exper 'i meutation a re eueuuraeing. 

lle"" wal 10 A",I Ihe ,. C/i",al e.-.."ilH.'t' earfies t times the 
belief ha Mtwt'll cu rrent that removal to a temperate clima te 
will ('n Ul'It· a cessation or modificati on of the infla mmatorv 
sym ptoms. T owne JlI, ( 1126) wrot e, , . Let me therefo re exho; t 
all such whose circumstuuees will admit of it to leave the 
is lau d at lir !l;l ftJlJlI'OIwh of dis temper an d remove 1'01' some 
time to ~; u/{I" lId ". Hendv u W88 d ' "erv credi blv informed. .. 
thnt pt'I'HUIl Iol " tTt 'c' h ' d wit h gla ndula r di sea se while a t Bar
badoes, when thl'y .'Co to reside at Tobago are never attacked 
with it" und hI' r-i tes a C'UHf', in which th e pa tient ceased 
tu have the' nttncks durin /{ nil eightee n mont hs ' sojour n 
in j;~n~lll nd" Dur-ing th e last ce ntury "~aring " (lM9), Day '~ 

(1860) and F ayrer " (1879), to mention only a few prom
inent "hl'l t'rn·ri". a lfln described the bene ficia l effects of re
moval to cooler clima tes. So s trong if< th e belief among 
Puerto Hienns that resid ence in the norther n States will put 
8 11 10IId to lr lllphalJ j{it i" that in Xew Yurk one findtl a curious 
auemaly, namely, thai ill the Puerto Rica n popula t ion there 
is -probahly a hi"lwr percentage of pe rsons with a hi stc rv 
of clinica l filariftRi!l OT of pe rsons with microfilariae in th~ 


