
IMMUNOLOGICAL RESPONSE OF CASES OF RECURRENT� 
TROPICAL LYMPHANQITIS TO HAEMOLYTIC� 

STREPTOCOCCI AND THEIR PRODUCTS '� 

P . M OIIAU;S oreec an d A. P OUALES I. F.llllt X-�

From tho &hool (If Tr opical Medicin e, University of P u('rfo Rico, under the� 
auspices of Columb ia Unlver..it j-,� 

Fer tunny Y ('U I" ~ filarial di seuse ha s been associated di
rectly or indi rec tly with infecti on with other bacteria. 

Tnna 1 believed that the true spo radic cases of elephnn- . 
tiasis developed f 'rcm ineompletelv healed eryeipelus and 
tha t the st rcptococei Il Ul ~' rem ain la tent in th e tissues and 
excit e proliferative ti ssue cha nges which subsequen t ly lead to 
elephantias is. 

Leber nnd P rowuzek 2 found st re ptococci in filarial swel
lings and in th e blood of a patient who suffered From lymph. 
angit is in Snmon. Abadie " describes finding a st reptococcus 
without filar ia in a case of elephanti asis. and Wise a nd Mi
nett t oxamiued :m cases of ubd ominul filariasis and observed 
st reptococci in pus smea rs in 28 cases and were abl e to isolate 
the orga ni sm in pU1'(' culture in 20 instances. 

Ander son e r eports : 

" ln fcstat ion by f' t1a.na· battcrofti l)er se produces no symptoms ; 
all the pa thological manifesta tion,.. associa ted with filar iasis ere due 
to seconda ry infect ion hy pyoecn lc organ isms" . 

Suarez 6 has r eported th e isolation of ha emolytic strepto
cocci from cases of lymphangit is. Grace and Grace f study
ing the bueterial complica tions of filariasis oomment : 

" We beli eve on the clinical and bnctcrtological grou nds al ready 
stated that the Iymphang iti s of both discuses is t he same and also 
that the streptococcus recovered from the blood or 1lIlS('('S.,{ during 
the lymphan git is a tt ack is the exciting rHUSl' of the attack." 

The problem of tho product ion of chr onic lymphedema in 
animals has been solved hy Homan s, Drinker and Field '. 
These authors prod uced ehurae ter tsfic lymphedema III dogs 

• R...,..l..ed tor plIbllc.Uou J un. I, 19 36. .. 
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h)' in ject ing u solut ion of quinine and urea and n sus pension 
of silica into lymph "Vessels which produced thrombosis of the 
vessels in severa l arone. The protein content of the lymph 
increas ed steadily, and the deep layers of the skin and sub
cutaneous t issue became the sites of increasing fibrosis which 
was evidence of act ive proliferatio n of connective t issue. At 
tacks of acute lymphangiti s which produced feve r and pros
tration occurred spontaneously. Haemolyti c st reptococci 
could be recovered from the edematous ti ssue at the begi n
ning of the attack, but neve r at any othe r time. 

The authors t have associa ted the a ttacks of recurrent 
tropical lymphangitis with infect ion wi th haemolytic st repto
-occ' aniI in this ar ticle will attempt to describe the im
mun ological response of these eas es to haemolytic et repto
cocci and thei r p roducts . 

T YPE OF C ASES S T U I>IED 

The cases studied a re those that have recurrent attacks 
of lymphangiti s. The inflamm ation is sometimes not only con
fined to the lymphatics, hut at times involves the subc u
ta neous und deep ti ssues, giving- the a ppearance of a celluliti s. 

The acute attack manifests it self usua lly with pain in 
Rome part of the Ivmphati c tract. The patient ma y he feel
i ng 'veil, when suddenly he takes a rigor and compla ins of 
seve re pain locali zed over ROme a rea of th e limh; he rna)' 
become nau seated , with vomiti ng and ri sing temperature. 
Aft er the firs t few hours, the lymphatics of the affec ted part 
are marked as a r ed st reak, the skin becomes firm, tender and 
thickened, and th e r eddened a rea spreads until a conaiderablo 
portion of th e extrem ity is swollen, r ed, hot and tender. The 
proximal lymph nodes are tend er, swollen, and tile high fever 
persists for a period r anging from a few hours to two or 
th ree days, and is accompanied by general mal aise which 
may persist after the fever is over. The abnor mal condi
tion of the extremity recedes slowly over a period of f rom 
one to three weeks. Tn some CURes after all clinical signs 
of acu te inflammation have di sappea red, swelling' is present in 
a greater degree than before th e atta ck. Repeat ed a tt acks 
produce inereaslng lymphedema, and in some cases of long 
dura t ion marked chron ic lymphedema result s. (See fig. 1.) 
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Agglutillius :-In an attempt to demonstrate the formati on 
of agglutinins agai nst the st re ptococci in cases of recurre nt 
tropical lymphangit is, we have tested u group of ser a from 
per sons suffering from recur rent t ropical lym phangitis an d 
a group of se ra from persons suffering from other di seases. 
The sera from nine apparently normal subjects were also 
tested. 

The test antigen" wag prepared us follows : Stock cul
tu res that had been kept on blood ugur alunte in the ice box 
for one to two mont hs were transpl anted to tryptic digest 
hroth en d incuhated for 20 hour s at 37° C. A flask centum
in~ l i)() cc. of ste rile t ryp t ic dige st broth and u few ste rile 
potato st r ips were inocula te d wit h 1 ce. of this culture and 
incubated at :3io C., its cont ents be ing shaken every 15 or 
20 minutes to in sure rapid growth. The flask was incubated 
for two hou rs, a t th e end of which t ime its contents were 
transferred to cent rifuge tubes and cent ri fuged at low speed 
to throw down the coa rse pa r ticles. To the bacte rial sus 
pension enough formalin was added to give a final concen
t ration of 0.1 per cent. 

Dilutions of the sera were made from 1 in 20 to 1 in 5120. 
To each 0.5 cc. of th e se rum dilu tio ns an equal volume of the 
bacter ial suspension was added, mixed th oroughl y and in. 
eubated in a wa ter bath at 370 C. for 20 hours, at the end 
of which, readi ngs were made. T he resu lt s of the ngglut inn
tion test a re shown in tables I, IT, and III. 

The r esult s obta ined with sera f r om eases of lymphangitis 
show that prac tical ly every ca se has st r eptococcus aggl u
tin ins in the blood. H is a pparent th at they a re found in 
higher concentra tion during an acute attack. In a few Cfi!'\CS 

in which they were present dur ing the attack they could not 
be detected f rom one to four months a fter the a ttack. 

· Th i. p roco'd ur e 11 l i m i l ~r to th l t ""''''"lnebded b y Sp ir:er (.T. I ... ... unol. 11 : • •15 : I ll!O) 
..ith mi nor modiJlut inlll . 
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Table Il shows that strep tococcus agglutinins were also 

demonstrable in the sera of patients suffering from other 
diseases. In these cases the test was done only once in each 
instance. The results show no appreciable difference from 
those obtained in the cases of lymphangitis. 
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Table III shows that streptococcus agglutinins are also 
demonstrable in the sera obtained from apparently normal 
individuals although in lower concentration. 

The presence of streptococcus agglutinins in the sera of 
patients suffering from recurrent tropical lymphangiti s can 
not be taken as evidence l endin ~ to diagnosis of an active 
streptococcus infection. 
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Allerg ic lleactioll.$:-Our studies have dealt also with the 
response of cases of recurrent t ropical lymphangiti s to the 
fil trate of buemclytie st reptococci. This reaction has been 
observed dur ing the uttackund ill periods of qu iescence. 
_ The antigen used in our observut iona was s t reptococcus 

filtrate, s t rain 1.1' T he medium used for growing th e 
s t reptococci was s tr eptococcus toxin br oth.· T wo hundred 
lind fift y C<~ . of broth were inoculated f rom a 24~h our blood 
agar slunt . The tlasks were incubated at 37° C. for 48 hours. 
Th ey wen ' then stored in the icc box fo r 48 hours longer. 
T he cult ure was filte red th rough n "W" Herkcfeld filter, 
a nd the filtru te thus obtained was distr ibuted in 25 cc. 
amounts into 1 ouuee vaccine bottl es. 

Dilutions of this lilt rate were Illude with normal saline 
(1 ::!j , 1:50, 1 :1(0) nud the dilu tion 1 :25 'vas fo und more 
suitnhle for our observations. 

One-twentieth of the 1 :25 di lution was inj ected intracu
tan eously on the flexor US}J t'dH of hoth ar m!' and hath thighs. 
Uninoeuluted streptococcus toxin broth was UHCU. a s a con
t rol. Reacti ons were read a fte r :~O minutes and after 2-1 
hou rs. 

A gro up of twenty eases was tested after the attack had 
,'>"/Ibsidl'd. All twenty CU H(' S had their attacks in the 10'...."' 1' 

limbs. T wo of them had hath lower limbs involved. All cases 
reu eted pos it ively in upper limbs. All but four cases 
rear-ted positively in the lower limbs. Of these four cnsos, 
two react ed posit ively in th e normal limbs and negatively in 
the> affect ed limb. The other two had hoth legs affected a nd 
reacted negatively in both. 

gi ~ht ('('n cases were inoculated during the a t tack of acute 
lym pha ngitis. Tn nil cases th e affe cted ext remit y was one 
of the lower ext remit ies ; in one cnse both 1 0'n~1' ext remiti es 
were uffectod. In five of th e eighteen cases none of th e ex
tremit ios reacted, Hit' test being negat ive in both lower and 
uppe r limbs. In the re ma ining thirteen, the upper ext rcnri
tics (non-affected) reacted positively. Tn four of these thi r
teen eases. hoth of th e lower extremities reacted negatively ; 
only one of these cases had hath ext re mities affected. Th e 
remainin g ni ne cases reacted nega t ively in the affected limb 
and positively in th e non-affected limh . 

• Wad.worl h : Standa rd Met hod . ... p. 8 8. 11121 . 
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From these results it is apparent that patients suffering 
from recurrent attacks of lymphnngttis react to haemolyt ic 
streptococcus filtra tes during the perio~ or quiescence. 

A.L.P.. f erD>Lle . hu hlld . Iwb of reeur rent tfOpit'al lym!,banKiti. for tho: 
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IIll ",·ul.. lIu.."k of 1.'·"' I,III<llgiti R " f I" ' r I..fl 1"1{, U..-t" l,,·r 11. 1\13:1 , Oil .le.,- of 
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CI t I t tnek, Ih.. pa tien t Illil••""·0.,.......1 mpl..I..I)· and n..'" I..~t. II' .. uusde, 
Thia t illl(, th.. Vllti ..nt n l\"h i ll. tb.. u(.>",,·t I'1trt'ltl il i.... ,,-ilb lin a t f ... ,'1 111"1"" 
of :!S X 30 mm. Buth low..r ..xtnomi t "", t......1 n ., fAintiJ' ith Rtt'lUI ot 
..ryt~ (If 5 X 5 rnm. 

.LR.., male. ..h it ... 3.') , ..Uti 0101. ,,"1Ik"$ to the hoepi tal ..;Ih a n . tllI<' & (.f 

III'nte Iyw(.>haogit ill (If t h.. I..t l 'PIt. 1'1I.li..ut ill admitted I" Ihe h' ''' pila! uD 
01'101.... 19, )933, aD,1 t.,.~Il"d Ih.. _ " ... oJa:. PU iil'DI n'aCU nt'K- t i\...)y ill bolh 
10."" lim..... bu t !ti,.,.. a p'... ili\·" ....., Ii"n I: X I:! 111m. in h"th oppt' r ..xtre... ili .... 
Oft Ortobl'. :!~. 1 ~ :C:. the pa t i"nt t....1. " ..II a nd th.....ul(' Rttaek h.. lOuh"i tltd. 
T1lII' ....' inl is ' ....IM apiD• •" ... t i••1l.lI t...in lt n<'gllt i\'" in t h.. k tl 1'11: ( a tl'""" tII'd 
limb) lind to.l ightly p'lIIit in in t h", r i~h t 1"1{. righ l R.m lIDo! k> tt a.m. OIl 
KoTt'rn""r 3 . 1933. t hf' p. t i..,.1 ~ a£ll-in admitW to ti ,.. hu..pital ...ilh .nut h:-• 
...otf' attu L Th... ",,,II< a rt' 'nade du riD!: Ihe ...ute 1111"..11. it h Ihe t "lI ",rinol 
....nlt. : The I..tl 10,:: (aft'H'tM lin' '') ~Ii\-.., th .. ul l Ih..... Uln',,, il if"ll 
.......tiult s1iKhtly poe iti\'(' ( 8 X 8 1IlJn. ). 

There exists the possibili ty that the fever may he the 
cause of the chan ge in n-aotlvi ty. We (1,·(·j(l('(1 10 tee t u few 
N I St'l! suffetiug from other condit ions with Iever, some normal 
per sons, a nd un individ ual ~lI tft-'l' i ll l-:' f'rom utt aeks of recurrent 
"ore th roat. 

Eight cuses wit h high rever, ~lI lTer i ng from va rious con
ditions (ga str-ic ulcer, abd ominul uhsce ss, a ppendicitis, lymph
CK')-1ic leukemia, typhoid feve r, ete.) wert' tp!"tl'll in n si milar 
way as the cases of lymphangi tis. AU gave completely neg
ative reactions. From Ow throat 01' one of these eases 
{lymphatic leukemia } l)(>t8 haemolytic streptococci have been 
cultured repeatedly in large numbers and in pruetically pure 
cultu re. Six appar ently normal persons were tested with 
the same amount o r diluted filtrate. Fuur reacted alightlv 
and two ga ve an nrea of slight erythema ahout 8 mill. in diem
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ctcr with sl ight swelling. A case of recurrent sore throat , 
due to beta haemolytic streptococci, when tested during the 
afebrile period gave a four plus reactio n with a painful area 
of intense erythema twenty millimeters in di am et er an d tend
ency to s loug hing at th e si te of inoculation. 

Apparently, high fever inhibit s th e skin reactions to haem 
olytic s t reptococcus filtra te in cases of r ecurrent trop ica l 
lymphangiti s r eacting positively previou s to the febrile dis
ease. 

Development of Antist reptolysins :-Todd 10 and Coburn 11 

have demonstrated that these antibodies are found in abnor
mally high concentrations in sern of patients suffering from 
rheumatic fever and in ind ividuals r ecovering from haemolyti c 
s t reptococcus infections. Furtherm ore, Coburn 11 has oh
served that antistreptolysin s are not abnormally increased 
in the sera of subjects with ba cterial infection other than 
haemolytic streptococcus, and he conclud es that abnormally 
high antistreptolysin t iter is st r ong evidence of r ecent in
fecti on by haemolytic st reptococci, and that this relationship 
is apparently specific. \Vhile studyi ng the probable relation
ship of Streptococcus JUJ.C lIw ty t ic lts to recurrent tropical 
lymphangitis, we have made antistreptolysin det erminations 
in a g ro up of person suffe r- ing from this condit ion, and in a 
group of normal individuals. 

Material and M eth ods :-The culture medium and the 
method employed by us in the production of th e reduced 
ha emolytic st re p tococcus hemotoxin was that described by 
Hodge and Swift 12 (1933). KY.5 sca rlet fever st rain of 
S treptococcus haemolyt iclts was U!:H~d . 

For th e antistreptolysin determinations we proceeded aa 
follow s : Amounts of th e reduced filtrate equal to 0.05, 0.10, 
0.15, 0.20, 0.25 , 0.30, 0.35, DAD, 0.45, oro ee, were pipetted 
into a series of " rnl'sermann test tubes. The volume was 
mad e up to 1.5 ee.; in each case with normal saline a nd 0.5 cc. 
of a Ii per cent suspension of wa shed fresh rabbit red blood 
cells in physiologi cal saline added. The contents were mixed 
and the tubes placed in a water bath at 37° C. for one hour. 
The smallest amount of filtrate producing complete haemol
ysis was taken as the minimal ha emolytic dose, which, in 
this case, was 0.2 ee. 

T esting S era for A ntistreptolysin Content :- A prelimi 
nary test usin g ser um dilutions of 1 :25, 1 :100 and 1 :500 was 
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mach- in each case. One ce. of cuch dil uti on was pi petted 
into three WUl< :o<erlllaull tes t t ub e s. T wo tenths of the Ill
trate were added HUU th e volume made up to 1.5 ee; with 
normal sal ine. The eoutenta wore mixed and incubated ill 
a wat er hat h at 37° C. for 15 minutes. Fi n> tenths of a ec, 
of 5 per cent sus pension uf washed fresh rnhhit red blood 
cells were udded, mixed th oroughly, and incubation continued 
for 45 mi nutes longer, the t lll"-s being shaken occasional ly. 
.\ t the end of this (If'ri'HI tilt" tubes were eentrffuged a nd the 
highest d ilution showing IIU haemolysis recorded. Assum
ing this to be tilt' 1 to 100 dilution, then 11 new titration was 
made of th e above dilution rungmg from U.) ('C. to 1 cc. in 
0.1 ee. doses, using o.:? C'C'. of the filtrate. The smallest 
amount of serum dilut ion completely inhib it ing' haemolysis 
was then reco rded. ill thi s 1'11:o-e, 0.2 ee. An other titration was 
carried, ranging f rom 0.11 to 0.2 in .01 cc. increments. Th e 
smallest amou nt of se rum di luti on that comple tely inhibited 
haemolysis was recorded-s-i n this case, 0.1:'1 ee. This mennt 
that 0,15 ee; of th e I : U k) di lutio n of th e se r um tested neut ral. 
izes 0.2 er-, nl' tho lyt ic filtrate ; in othe r words , O.flO1:l ce. of 
the undil uted serum. In reporti ng results the reciproca l of 
the fraction. 81' recomme nded hy T odd a nti others, is used. 
We used a gtveu dose of lytic filt rate and our uni ts were not 
comparable with those 4If other investigators. In order to 
obviate th is di ffil'ulty we determin ed the antistrepto lys in 
values of eight of our sera a nd sen t tilt' same samples to Dr. 
David Seegal of Xew York who kindle tested them for us. 
He reported hi :" results in unit values equivalent to th ose of 
Todd, Coburn uml ot her!'. By calculation , we were abl e to 
change our fi~nr ( ' J'l ueeordimrly. l n a ll the tests a se rum or 
known unt istre ptolys iu euutent WlI :O< included lUI control, 

When a I'"ri t'!' of test a WII:-: t101 W li t vurylug intervals ill 

sera fro m till' sumo pa rlout, ('IH·1t ti me It IIt'W determination 
was made HIt' previ ous OIU'" were repented, to check results 
and obviate the possibility of er-ror. Each new hatch of 
streptolysin was standardized with 1I serum of known anti
streptolysin content. 

The anti st reptolysi n content of the se ra of patients suffer
inl{ from attacks of recurrent tropical lym ph an git is was de. 
termine d during the attack, 1I few duys uft cr the nttack, und . 
in some instances, seve ral wl 'l'kJol ufter the 1I(' lI t(' nt tnck. Til(, 
f lndings ure presented in table IV. 
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~~. . . . III ""'" 'n
' '%'\1-14. .•• d"rI... 
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S . c ....... ... ........~"	 
•�•
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~1~'3 I. . 01........ . . . I '"� 

I". 11 da,... .. m
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2.1~ IS oil "'..... ~,
 

P. M ..••... .. ...... .n.",� t.-.n. "urlbC r•� 
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P. 8 ...•..... .. ...~.. ,,- .� -.IY.R. d'Jri", u,'" 
'S- 11'Sl. . I JO d. )--". 

· G. 0 . . . . . . . . .. rei _ .� . 1:.," duri.. . . 
'.-T.'lo' ~ oil'" •. 

1M .,-� ,. 
" 

I~ I}''''. . . d urilll .. .."...L. .... ..... .~ at ....... ,� %- I'I'SI . . dUna,: ..�
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T . M . fInI I tUc,t . . • . 11 '1131 0111" " ",lllUil1 II ,I . ).. .,
C . D .� 10;%14 d W"lnl .•. ..,..10I1I /J.I II 01. )-•. . .. . 
f' . L .� 7,"2l,'H , . I d . y . . . . ... 

' ;lal U d.,-• . . 
M . R .� 7r;/I1. ,1""111 -m '" 

~'2'< 'J1 I~ ,hr-. 
llil'" ... 5!t ,. • . . • ".'"or . c ...� ~I ~'JI ... .. • /1..... , 
7IJ I!JI ..• •. 2) .!aJ' •. .,
1I/ I /;iI .. . ..••..• .u dA ,-. o". 

F .� J . "'l*>teot I tt t~k" .. ....II /JI. . II .... )'. m 
lfll l ,I/JI.. . 5J <l~yl .. 

J. 0 .. ~ .' 2l'1 '" \Iurllll , .. ,n'"
..,27/J I. . . . . . . • ~ <layo. . 

J . R .. re p" ..-' aU ...b IOtl J 'J I . . . . ,111r1llC ".
' 0 . k . Illp",...IIIIl" Ir... ~ ' J<j ",jl . . ,Iu r l" .. '".. ' .\ . 1. . 11;"", t"' l ' 11>"b. . .. • .• 2'1I iJ I . . <lur ,.... . . 
F . c . U,>tl.t...t all ...,U .•. ,... 3,.U/:H. . "" ' . . d ll rU'jf. II,
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" 
M . k _ . rei" ,I.d nIt .", ... . • .. U3I.'JI. . . Ii" !" • . . . . 
.. . 0 . re , "~I 1 ..tt loCU.. ... ..• ~11l,1 1 . " "rlnll , '"n'' 1. Q . " ." '1'" alt,,,..,..� IO,:.l5,;U . . ••• •• 3d.yl, ,. re
J. P . .. 1..1 a U '.. . . . '..� ~I"/:H. , . . . . . . . . . I 0.1. ,-. . ,..
M . F . "';>1,1..1 . It ,,,,1r.1� IlIIQ 'U 7 .tay .. 'nV . :11 . ...........1 atlM ,� 111-1131. . . . . . . . II d. r- ,�
E . 0 , . ..~ ,t ..1 at ...., , ...� S.'UjJ-J. . • .• • . , . lay• . . • . • • . '" C . v . N'-aoJ IIL1Ob . . . .•� to/Il/ il3 , . . . . . ..• 1 0.1..,. , .. U, '"
A. L. P . ... ~ I\LIO b . .. .� 1I~il3 . . •. . dllrl.., .. 
M . E . R . N pMltol lilaC... . • . .•.� I j :M,l31 . .••• 3 clan . 
P . J .. ..~ ICI.ICb . . . .� I II'J,- J.l . . .. .... II) clap .. ..'" ro
C . :-1" . ....-J1\_&1. .� 8,'1IJlI . . . •. Il daYs. . •. •.• ..
P . L . ....-' at l.ld<l . . .. . . •� IJL2i:u. . . . .. . . .. . U cla,.. . n,�
C . r , . ...._1 at l&<:.... . ..� It(liI(33 . . . . . . . . It d .yl . 1011 
M . T . I'I~' ..~. .	 ~!IJU :10 ,.. . m
k . "I .. NIlftUod I t&o:b� ,;,;!l.JJJ 1Id. n .. 
M . L . nl*OI..1 ..•� 1/lj')1-. . . .. . 30 y . ..."'
D . A. . rlJ.I&"laoJ at l a . . . I/~_ . •. • ;to d.,.. . ... 
A.. A . " l'I"tllll 111&<:1<&. . • . •.• I /~'J-I. . :u d.y . ~. 
" . II . N I-* ' at t&:I<&.. . . . .. . "'1 ..31. . . . . U 01.,.. . 
F.. II . ...~ 1\\.oo.C1r... . . .. . . .� ll,' I IJU. . . . . . . . . .. . 40 din .. ...'"�M . r . n l**Utl . ltleU .. •.•. •� II/ ll iZl_. . . . . . 60 da ,.. . = J . O . " .-.., . t t.:Ir.I . . . •.•.•� :I,';:,J.l. . . . .. .. 60 da ,..... . • ..� 
N . B . ..~ at....... . . . .. .. .� 2i 1Ol14.. . ••• .••.. • .. de,.. . .. . . . '"...� 
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AS T ISl'R EI ''TOL YfIl S COSTE ~T O F 'TII Y, M~ n \ O F C A ~F.S O F R F.m1R I~ F. .'11 '
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R. C ............... only ,", a tt ack ,. . . , . . . 111213... . . . .. .. . . . ts .1"1" . • • ••• ~
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r. " nnl y OM . tt ....k ..•. . !lIlI/33. . . . "")11. . .. • . . ,. ,.C • . re PNled attactl .. 2I2Il134 . .. . . . . . . 
,

d llrinl . ••. · .~ " 3,'11/34.• . •. . . . . •. . . du ,,!nl , ... . .~ 
M. R ... . "'1_ 10'<1 all....b .... 2/7/34.. . . . . .. . . . . (1llrlIll!:, ... . 'u�
R. A . •• . . .. . . r~1>M lM . ltA<-ks .• . . . . 1111"133 .. ......... W d.,., ..... ItI� 
C. ~ ,la . V. ... "'loNteo.l al larD , .... Il,lii r-U. . . d . )11. .. . . .. 
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"I" th8e _ virulent b",m"ly\!c . trfOptooooel _ _ illoilteoJ lrum . local Jesion or .b..,... 
A.'......11Jlj WIlts . 

From table IY it is seen that the a nti streptolysin con
tent va ries in different case s and in the same case at dif
ferent peri ods. Jt abo va rh-s in the cases that have had only 
OIlC attack and in th ose th at have had several repeated at
tncks, us 11 rule being highe r in the latter. In most cases, 
the anti streptolysin va lues of the patient 's ser um a re low at 
the onset of th e at tack. A sha rp ri se may occur at an y time 
from a few horn-s to seven or eight days, but it usually DC

('UT :- du ri ng the firs t twe nty-fou r hours. Then the titer is 
more or less sustained for u few weeks, decr easin g gradually. 
From the second month on the decrease is more r apid, until 
a second ueute attack ensues and the a ntist re ptolysin values 
rifle fi g-nino T here H I'P several eases on the table that show 
norma l val ucs : must of them a re cases suffering from the 
fi rst attack, whi le ot her s were invest iga ted f' rom th irty to sixty 
days a fter the uttack subsided. 

According to most authors, the an ti streptolysin contents 
of the blood of normal persons vary f rom 20 to 100 units. 
It is really ve ry ha rd to deter mine what is a norm al case. 
We studied a g-rou p of pati ents th at were normal at the time 
that they were studied, but some of them had a previous 

http:3,'11/34.�.�.....�
http:ts.1"1".�����
http:liOd.)��


5 .. j ' l' UITO RICO J OlTkKA L O~' r-r-m.rc IIEALT II ANIl TR OP, MEDlcrSE 

hi stor y of st reptocoeeuns infect ion , l!:"pi·{'in lly of recu rrent 
sore th roa t. This ~rull Jl guvv t lu'" following result s : 

T~ R I .R V 

\ :\T rs-rIt r 1'1'0 I. ""1:\ (' 0:\1' r. :-;l' 
O ~· T llr. s r. ,,,-, 0 1" NO lnBL 

Sl: JU H'Tli 

l ' n;I , " f 
{ ....... nlll l"trrl'l"l~, .I" 

,.I' 'I " 
I ' T. I" 
N II 1M 
J p . . ~
 
A , I ' , . ,� 
J , A r- . »� " 
~: . fl . M
M . 0 ,. . .. 
A . I. , • . 

1 :\ . r · ..""" I. II 
.\ . fl 5! 
J \1 . . 
U 'I . " 
r- . r . ' \;l " 
.\. ( I. sa 
I. . n. 
~: . " .. '" 
K . C , 1.\1 " 

'I'ho Iluct uu tion of uuti strvptolysin titer in n ( 'U :-I' of n-eur
rent tropical Iyltl(lhnng tt i:-- was st udi ed dur-in g tilt' attack. 
Iotty-five flayJ-i awl ninety clny:- after the at tack, a nd when 
the nvxt a t tack en sued . 

Chart 1 shows the tluct uu tion of a nt ist re ptolys in titer in 
a case of I'('(' II I'I'I-'nt t ropica l lymph an gi ti s. Dur ing the acute 
attack tlu- antistreptolysin t iter W il l" liOO uni t» : forty-five days 
a ft er the attack the titer WII !' ;110 uni t s : nine ty d ay:-- after t he 
a t tack , :{IKI units . The patient lcf't t he hospi ta l wel l but re 
tu rned with anothe r uttaek s ix months utter lu,j llj.{ li i ~i'h ar l-\" pd , 

Hi !'l ant istreptolysin titer t hen wns 7~1l) un its. 

\rP have made n composite ('111'\"1' with a hUlH II'i'<! dete r
minations on diff eren t patients at Yur)' in~ intorvu ls. T he 
curve shows that nt the onset of «yn rptoms the st re ptolys in 
va lues are low (below 100 units ) : there is a sharp ri se 
usually within t il", firs t forty-eig-ht hours, this value being 
more o r less sustained 1'11 1' seve ral days, and the n gradually 
dropping within six ty <l ar s . This is seen in char t 2. 
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There is a definite increase in the antistreptolysin con 
tent of the blood of most cases su ffering from recurrent 
tropical lymphangit is if compared with a normal ~mhj {'('l. 
_\s a rule. there is 8 11'0 8 fluctuation in the antistreptolysin 
content of th.. hinod of these ease s, it being lower before Ow 
attack and increasing from one to seven days aft er the onset. 
The values gradually decrease within sixty day s. 

.....,_00 "" _ ''' l ~ A CoMl 00 
..e->. I . ' . -..: __ "" 
_.-.~.... 

•
•� ,

v:, 
...:...~-

,
• v 

•� , ,� 
,� , 

' /'''� 
, 

-·� 
·� 
----·� _. _. •. 

C'H ART 1 

AKTn·IB III ~O I .YTIC Dt:T ER:l.II X AT IOX S I X CAS":!' OF R F.C UR UEXT� 

TnOPIOAI. J~Y~[PHANG ITI S
 

T'illett and Garner 11 ( 1933) have shown thnt broth cui. 
tures of haemolyti c st reptococci of human origin rapidly dis
solve human fibr -i n clot. Tillett, Edwards and Garner It 
(l934) demonatrnted th e development of resistance to dis
solution in the plasma clot obta ined from individuals follow
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mg acute ha emolytic streptococoous infect ions , They also 
showed thut thi s anfiflln-inolytic property ill absen t in the 
fi brin clot deri vod from a g roup or patient s convalescing from 
other infect ions, Th e blood f rom th e g roat majo r-i ty of 
healthy adults and from persons suffering f rom other dis
eases was found to he suscept ible to fihri nolyeis. T he a uthor s 
lelieve t hat this ineusecptibility to di ssolution is «pecifieally 

C h A RT AI~ 4

A c:..~ 0" TT"'J1I()lofl'd,. 
(/kNINNG ~U'I Ar-,,,oo) 

" 

l 
: 12 

e 

• 

o tItI~ ::I ::JtItitI~ t1�
A• 

• 
CHART 4 

indneed and that " fhe fibr inolysi n of haemolyti c st reptococci 
in the holly ma kes a definite res ponse di re-ted ngaiust the 
I~·ti (' ac tion of t he lmr-tr o-i n. " The resi stance to fibr -in olvs is 
of the plusmn clot der-i ved from a g roup of patients su fferi ng 
from recur rent t ropical lymphangitis was s tudied. In the 
first determin ations several strains P 14. ~r~ . 8 1, A M. T 8' A~, F., 
Lif• La, and L UI) \\' ('1'(' U8e<1. 
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Chart ~ sho ws tI... suseepti hil ity til Ipi :-: exhi bited by the 
plasma elot of u nor ma l subjeet . It sho uld lit' noticed tha t 
th..re is it wide varia tion in the lyti c po wer nf the differen t 

A CASE OF RECURRENT LYMPHANGITIS 
(Early DurlDg Acute Attaclr: ) 

•� 

ClIART e 

strains, some s t rain!' di ssolvi ng th e normal hu man plusrna 
clot in one hour, while it took others three hour!' to d issolve 
the same clot. 
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!
•�

A CASE OF LYMPRANOIT18 
(Durtl1l tM Acute Attaa) 

CHART 6 
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Chart 4 shows the dissolution time of the plasma clot ob. 
mi ned f rom a ('a!'to' o f typhoid fever used as It con trol. The 
sa mple was obta ined 3S days a ft er the onset of t he d isease. 

Chart ;) shows tilt' resistance to Ipi ~ developed hy the 
plasma dot of a ('n!"l' of recurrent tropir-nl lymphangiti s at 
the f'arly part of an acute attack. Xoti ee that t ilt' 11i!'!'01u
tiun time varies with the di fferent st rai ns , fluct uati ng fro m 
complete di ssolution in 12 hours to compl ete resistance in 24 
hours . 

• 

• 

• 

JI· 
• 

• 

• ....LJLJ~ ••••••••• , , , , , , , , . , , , ,�
•0 i , , i • • , "• • .. , .' , , : 

i 01 1 i 1 i • j I 1 , , I • 
CHART t 

Chart 6 shows the marked r esistance developed by the 
plasma clot of a case of recurrent t ropical lymp hangitis dur
ing the acute attack. The sample of blood was taken 4 clays 
afte r the onset. Xote th e complete resistance to dissolution 
of the plasma dot of thi s case to the fibr -i nolysis produced by 
all the strai ns. 

To simplify the method from here on we selected strain 
T it for carrying out the antifibrin olytic determinations. Re
peated determinations were mad e on a normal control f rom 
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June, 1934, to June, 1935. In all det erminations made in thi s 
ease fibrinolysis was complete in less than an hour and thirty 
minutes. (Cha rt 7). 

A CASE OF ItEctrRREN'I' LYMPHANOITIS 

• •, 1 
l 1 • 1 lU , 1. ; • • :; .. a 

; ~ a ~~i ~ •• c3 ;~a ~~& 
:t :.l .. ", -. ' . , -...... ,; =.. I 

.. .. B.. ;,; E :r c: ~ , , ~;,; ~ .. " :... ! - , . ~ • •
" • " • • • • ••Q E ." " " " • 

CIIART 8 

Repeat ed determinations were simila rly mad e in a case 
of rec urrent lymphangi tis h om June to September, 1934. 
The results nrc shown in Chart 8. 
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There was compl ete resistance to fibrinolysis during the 
period the determinations were made. 

The resistance to flln-inolyeis of the plasma d ot derived 
fr om a group of patients suffering from recurrent t ropical 
lymphangitis was studied. Strain T 8 WUl' used in making 
the antifibr-inolytic determination. The result s a rc shown in 
table VI . 

Tuu \"1 

.-\N T I FlB R ISOLY T W U ET F.R !otlNATIOXl:l OX PLAS!ofA C LOT O F I'.-\T I E NTII 
IIU ....ERISO FROM RE C URRR NT T RO PICA L LY MPnA S UI T l iI 

c_ 

R. A•. 

,R . L 
A. 
...., C. .. 

r . L .. . . . 
, s. L . ... 

C . . . , C • ••• . 
r C . . . . .. . 
r . c..... 
F . , . 
F . J ..". 
F . ,.... 
Y. 1. . . 
c . M.. .. 
C M . •. 

' C. D .• . . 
'C . D . .• . 
' C !ola. , . 
' C. !ola. , , G.� ,. (j . " . . .� 
' 0 . 0 ... .� 
M . R., ..� 
M. R. . ..� 
' F. C .� 
A . R . .� 
A . R. . .. .� , L.. ..� 
!ol. R..� ,. ~1.
 

r. F� 
z C .'.� , C .� 
<'. x .�,, ~ .': 
' T� 
F 0 . . "� "� M . L ... . 
· C . Mo.. . 
r !ol , .... 
A !of. ,.. 

L)"ml'M.oJlti5. , 
L ym l,hanlUia. 
Lym pbal\J:I\I• . , 
L ym phloo, ltill. 
L r m plwl. llIs. , . 
Lym" han. lt lo. . 

Lym phangltill.. 
L y ll' l' htul Kh lll . .. 
J.ymphanrltll .. . 
J,y mphan Jtt il;•. 

L yn"ohan&itlo. . 
LYUlphanrt t llt. . 
Lr mphlr.D.lt" . 
L r mplwl!dtla . . 
l. r ml,Iw1 , ltll . 
L ymphan, lt ll . , 

L ymp h"" , II"' .. 
Lyn' plw1 ,lt lll.. .. 
I, ym phan , ll lII, , 
L}.... "~U. ... 
L)'mp han, lt lll ... , 
I,yrol ,han, it il ... 
Lym plw1 , lt lll.. . 
L )·m pban, h ls. , 
l ,ym plllUl,lt ls.. . 
l.ym phan, ltill. , 
L ym pb. Di llie .. . . 
L ynlphan , lt is.. . 
1,)·m phlUl, IU•. . . . 
L)·m phan,IIL . . 
L )'m pbul,IUI .. 
I. )·mp han!dll l ,. 
L )·IDI,han , IUo•. 
L ym phancll lll. . 
Ly mphan,lI ll1. , 
Lymplw1 ,ltb , , 
I.YJII l' lwtll lt ls. .. 
L ympha IlKit lt . . 
I . YIII I>II,,, ,, 11i1. 
L1lDI'halll;;iliol. 
L yllll'h.ll.IIltIIL 
Ll'wphanl;lIb. . . 
L,m~rill . . 

D_ 

1)",lnR "tt",,1I: ... 
I JDODtb .tier "11.,,,,11: _ . . 
Dur in, "tlack .. . . ... . 
12 da yo a f\« ...tad< . 
22 daY" al'I« MIa , , . , 
I>1Jrin,- "U...t (30 d.y. afte r 

pre ..","" attICtl 
Dwi nc acut" " U""II: . • • .... . 
23 MY' ..net "UMk . .• . ..... 
&II da).. al l« .ttack . . .. . . _ .. 
Durin. "nack {8 ' ''''M ho 

attflr """vlou.. " tt...t 1 
J)Ul'IDll " t t.acl< -.... ... .. 
8 ds yo .ft« attad< .� 
2 mont"" II dol" ar_ ",taet...� 
~ IIlOtItho an.... al.tack. ,� 
4 da l'll an.... aU..,t .. . .. . . . ..� 
Dur1nc IKU~ at l..,k ( 21& ,h.y a� 

afl..- pnvlous attack) 
l>urin, al.t&ek ..... ..... 
• <lap art..- o"..,t .... . ... 
Durin, att..,k , .. ..... ...� 
I~ d . y. an..- I t wI< . ...... ..� 
During at tack . . . , ... . .... .� 
4 days al ter a l\.&('k . ... ..... .� 
D"rID , attack , . . . .. . .. .... .� 
Uurin, Iltattr. . . . • . ...� 
IK da ,.. aft« lllack , ..� 
e :=r.:. art« attack . • . . .....� 
() n, IU..,k . " . ..� 
I~mont h an. r ettack . ••� 
1 ~ alter &<"Ute aU..,k . ..� 
[) u n, aU... k .� 
12 da)'o Irter atlack .. ......� 
4 d ayo art... at tack . . ... . 
l\ da)" aft., ett-M"k .. ..... 
2 montld 10ft... aU..,k. .... 
4 ",unthl alt« ett-M"k . .. ... 
3 months aft ... alwl<. 
Durlnc .ttack 
DuriIIlt' .\lack . .. , .. , ... .....� 
Durinl: Il1UorIr .... . 
Durlnl . n.ck , .. ., .... . 
"uriD' al tack ........ ... .� 
Durin, a lt ad< . . .. . . . . . . . . . . 
I m" nth alter . ttacl< . • • • •. 

n ....,I" Uoll time 

;';0 otl_lutu,n In 21 h..� 
P Ill1Ial (1/8) d b••o lut~ ,n 10 2~ h r•.� 
:-;,,, d.l_lutln n In ~ hn.� 
P Ml iAl P/lI) rlmolU1lon In 21 h ...� 
!'arUIll 1/2) d_JuI ~," in ~ h,.", 
S'o <l mol" l ion In 24 h... 

r-" dislolul lon In Z4 hn. 
ComlJlMe In 8 h... 
('ofillets In a II... 
S o ;"""IIIllon in :u b... 

S o d~l" l k'n In 24 hr> . 
Part ial (J/8) d issolu t ion In :u. hrl. 
Coml'~te In ~ li tin . 
C"ml ,~{e in ~ IIMI . 
c"m~le~ In :ll h.. . 
Pan I ( 1/4) d i080 lu t ~'" 

Co m plele In 2i3 hr . 
CAlmplele In 1/3 hr . 
l'.omplel . In :!13 hr . 
Com"I .I. In I hr . 
emnpl ele In ZJ bu . 
Conll'late In 14 h... 
Com plota In r h"' . 
Complele In 14 II", . 
Complete In • "'" 
C"m t->Iel-e III 1/2 hr . 

in 2\ tIn. 

~~u:l::'ruWu ~ if: ~:-b '" 
Partial (1/10) d t..oolut lon In 24 h... .� 
Com plete In 2'l hl'1.� 
( ·omp l. te in 7~ 17 hn .� 
!>vllal (l11O) d-.lut loD In:lt hrl.� 
('U lll l'~te d.....,lll, lon in 2"J Ii ... .� 
Coml'~te d ....., lllllo n In I 2,13 hr ,� 
CODII'let . d lsMbn....1I In :<» hn� 
l'artlal ( l,I&) diMollit lull In 2 \ hn 
Part ial (l IS ) di!olo l lll ~ 'n Ill :U lin 
Co ml!:JW1e d """,llItion ill :J,I I ~ hn. 
Pan pmd t..oolution in:U bro , 
Partial I18J di """ llItlon In :U bn. 
Com plete iM:o lution In 3 bn 
Com~tf d lslolut loD In I "'.Xo , i5801I1I101I In 2-1 bn. 

".-\'-- of lee? 
·1I.......11Ik . 'l'eI,l<>l'uoClln pure eultun. Stn~llroDl uk'« ur a~.
 

Tt iHseen in table ' 71 that the plasma clot derived from 
cases of recurrent tropical lymphangitis develops a definite 
resist ance to the fihrin olytic act ivity of haemolytic st rept o
cocci. However, in two cases of lymphangitis in which vi r u
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lent haemolytic st reptococci were isolated f rom a local les ion 
ill the uffectcd limb during th e acute a ttack, fibri nolys is was 
complete ill thirty minutes during the attack, an d in two hours, 
..ight dn)':-: after the attack. 

In fou r ell:-I':- t he pIUi'UUl c lot exhibit ed mu xhnuru resi st
aru-e I rotn the on s..t of the acute attack to six weeks afte r t he 
ntt uek. !none cusc, the di ssolu t ion t ime was fourteen hours, 
two hours uf'ter tho onset of sym ptoms, and ma xim um resi st
uuee on tho I' j ~htt'e llt h a nd fi f't v-uinth dn ys after ti ll' uttuek. 
.\ notlu·r ( 'a~ l ' exhi bited muxiunuu rcsistuuee when the attack 
wns subsid ing a nd :-how('" complete di ssolut ion in ten hour s, 

~_.
_ .~ 

' I--
_ '-e<.. ,.l l~-,di . 

lim Ilonnal \-Irolj 'r-• 

r
J 

I-- 1h"'.,fl.._ 
-' r-- .., ...,. ~... dooI. . 

h.L...- ::L... LI: 
OM •• - • • .., 

CH ART 9 

eight day:- uf'ter the a ttack . uud ill eight hou r -s, twenty-tour 
da ys af'tor ti ll' uttnek. .\ r-nsr- r-amo into the hospit a l durin g
the month of A UKU :-; t with an acute attack. His blood plasma 
showed no di ssol ution in twen ty-four hours. In the month 
of September, twe nty- three cIa)·; a fter the attack, his plasma 
showed di ssolution in eight hour s a nd dur-ing th e month of 
October. fift y-nine days afte r till' utt uck, h i:-\ plasma clot di s
solved in thr ee hours. Th e pati ent W OR di scharged from the 
hospi tal and came ba ck with anothe r acu te utt ack in th e month 
of Felu-unrv nnd hi s plnsnm clot exhibited complete resi stance 
to di ssolut ion in twenty-four hou rs. T his i:-: shown in chart 9, 
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Ant ifibrinolysin determinations were made on the plasma 
clot of pat ients suffer -ing fr om various di seuses, as well 8 8 of 
normal perseus. The results are shown in table VII. 

T ...u VII 

.\ STIFl fl IU S OI. YT IC Ur.TERMISATIOSll ox PI .AUt " C I.OT OF PAT IF.S T ll 
llUr F F.KISO rno'" 1>I11E KE ST m"F.A1U :lI ASO or S OK \ IAL lI\; fIJ ECT S 

lJ-.luU"" U"", 

- I-
Tn>holo1 . (',,,, ,,,,," . ("ornl'\t>te <lliK>lutlon ill I :::3 hrII . " \ . .\� T )'I.hoI<1 ... :Ir" .. {"O"'I,kote d iR'Olullon In 1213 hr . , , Ty,,~ oI<l , Jro' .. ("" u' l' kote d;..,lulion In Il tJ hr , 

A. C� T ,. .hol<! UI . (''''''I,wl.. d _lnl lon Inr h" 
I . \I� ~ r'l k .. rom r ,~te rt_hll l" n n I/ll hr, 
N . c . ~ ~ ~:~~t.~ ;ri,: i 'lll ' , 1' 0",/ ,100,.. tlt-Iull " n In I 114 hr� 
.\ '" R .. Ch,o" l" 1" ",<1 1111• • • . .• X.. , '..~ "Il"n In 2~ hr .� 
J . La . F r aM Utl' of . " k t. " •• .• ("oml''''''' 10 1 h,� 
K (I .. (l onorrh.. l "n hrl,~ . . roml'Ioo'" In 1 114 hr .� 
(" tl .. ~1IM... I..r r .lWrn loo •. Coml"' . In ' :U h r.� ·M n. (' "m oon... . ("oro pko, .. In 2 114 hl'>'.� 

.' n t. rl tb of k...... )BIIlI ,. ... . . COInI''''''' In 2 hro.� 
p •, (' '''''''''" 0"111 10.••� 

R....wwnl Ill 1 So <'l*oIut loa In · N bB.·· · ..P,...h'''. .. ..., .. , o. ."inlaLul .. .. ••. ( ·oln l '..... in 1/2 hi .� 
, r , U )'<·_I>h,,.y .. t ·OIDI'W ift I br .� 
!' .. !Jwmlr,11I1I•. .� 

f: loIdoor"""I'hytook .� c.....~ .j., s m:" 
J . X ()L1 .....bu1 "'-OI1l:d ..••• .. ( ' _ 1''"- III I br .� 
R "I. .. O un-.l.OC .. ... 'Do1 • . ,. I. f"oml~ h. I hr .� 
L� C . ('uri_ T r1dlI.... Coml..... In I N b '� 

\\"011.... ...~I .. OIIIUI>.. "ln ( .....pkt:e In ~ 1:....� 
" 0r . (J� R_ ,Uo 

II r~	 l"""'II...... iii 'i$ r.;;. 
( . P .� {"hroIP<' "'..... ,, _ c....."""" t il 2 ton
k \I . {",....u. . l'artl,,1 (I'J I " 1_ in;'4 11:0., . T'uta'ru"-. ~ y ph l1lo l'OtnroMl,. III S h . 
W .� I. Lym~ulo n..� 

"",lullo r ;mI'IrC" III S 1'2 ~ .� 
"-'

Fr• •" ' '" ul ...� 
I '� (".....~ I." ......

Partial ( I 'l l d utiu" in ~ tu . 

{"o"'J'~ d l lo.. in 1.2 h• . (")"SIililo. PI"''''' 
rl,....o".. 0( I• •� Pwt is l f1,_ I rt u. lon h.::t ton . ,• "L 

o . v� Tur-n.loob. "rl"'w' 
"'"h iol......wa. . . .� I"OmI'IooI.. oi,*lu t km ID'j 'hi ... 

• .\ 1. . f"h ........ pr-...llilo.. I 'omv~t ••t.oI"l-Ion hi 3 hPunr 
~ I , S~olu'oIII	 !'vl,,>l O ,I:n ,lb. III..U ..... in 24 bn ., L 

.\ ....,. '-'oat-hlll< 
(""i" I'~I. In 3 ,," ' , . . . , 

"dI~~ . , " 
" e.� 1J Ie ""1 Ill"'" . ('oTnplllf' In I hr . 

• " ..� ""b1sr ...1II1..... . ••• C "n>plel" In 4 1/2 tin. 
<• Xi '� VnooI.TIllr "I,,,,, Coml.lM, io :: hn. 

X o d~rIl lo 11 In 21 hr • 
0 M. 1)" ", I. ruoJ rlh'« , ,., ..•.. C O"'/' lel ' '1...... ln Un" ill 2 lL.. 
.. • Oll oole"" lIkw : 

Hh eum" WI.I . rt hril la . S o , laolu llo n !n 24 h , ' , 
Cardno..... .., . . . .. . ('Onll.leI . In I hr . . j 

• "II , . PIlrJlIdous lLlWml .� Comr>kol<l I" J 1:4 b..... ' 
A . I' .� S onnaJ .,. ..•. . ' Comllkolfl II 2~ hr . 
t.: "I .. S ....m'>! •••• Compl"t. In 2(J hr , 
.\1 U .. , S(Jl'II:llLi . . .. , ... CODiplet .. h. 211 hr . 
J-: . k . SartlllLl •• ' Complete III 2.'1 hr . , 
J "I. .. S onual , .. Coml.lelfl h. 2 hn. " 
~1. X .. S ",11151 ..... .•• Conlpkol.e III IJ,I hr , L 
M . P . S onnal . .. . ... .. .... Comp"lelflill I 112 hr. 
-' 1'0 . Sormal .. . • . ComploU lD I 1/2 br . 
P. v� NonnaI .. . .." . ("_~ in I hr . 
R . •\� Sorn llLl ("_pIKe i.. 2 hn . ' 

Sorrno.l Com plMfll.. I hr . I I 
Jo . 0 . S ornIILI OomplMfl !1I'2 1/2 brs 
E . 

1n no rmal controls where repeated det erminations we re 
lIlal!t" at sho rt int ervals during several month!', th e di ssolution 
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time varied slightly from thirty minutes, th e lowest, to two 
hours and thirty minutes, the highest. Th is confirms the find
ings of Tillett, Edwards and Garner I t. 

In th e cases of other eomlit ions there were four cases 
that showed comp lete re si stance to d issoluti on in twenty-four 
hours and it was found that they had a history of previou s 
streptococcus infection. All other cases showed dissolution 
of th e plasma clot ut va rying iutervuls, the lowest being twenty 
minu tes, and th e highe st fifte en hours. 

S UMMARY AKD CoKCLUl:i!ONS 

Agglutinins against streptococci han been demonstrated 
in pract ically eve ry case or rec urrent tropical lymphan giti s. 
They hav e also been domonst ruted in CURes suffer ing from 
other infect ions und apparently in normal ind ividual s, al
though in lower concentration. Th e presence of st reptoeoeeus 
agglutinin s in the blood of patient!' suffering from recurrent 
tropica l lymphangi t is cannot he taken as evidence lending to 
diagnosis of an uet ive streptococcus infecti on. 

Cases of r ecur rent tropi cal lymphangiti s g ive a posi tive 
allergi c reaction to st reptoeoceus filtra te. T his r eaction dis
appears during' the f ..lu-ile pe riod. Cases of other conditio ns 
and other st rep tococcal infect ions reacted negatively during 
febrile illne ss. High 1"t'Vl'I' apparent ly inhlhits the skin reac
tion to hemolytic st reptococcus filtrate in ('IliW I' of r ecurrent 
tropical lymphangit is reacting posit ively previous to the feb
rile disease. 

Antist re ptolysin determinat ions were mad e in cases of 
recurrent t ro pical lymphangitis, in normal cases und in eases 
fl uffprinJ.,\' from other condit ions. T here is 11 definite increase 
in the unfist reptolvsin con tent of the hlood of most cases suf
fet-ing f rom recurrent tropical lymphan git is if com pared with 
normal su bjects. As a r\11<> there is al so a fl uct ua tion in the 
ant ist reptolys in content of the blood 01' these cases, it being 
lower befo re th e ut taek and increasing from one to seven days 
afte r the onRet. T he values g ruduullv dec rea se within aixtv 
days. ' . 

Antifibri nclyain determinations have heen made on plasma 
clot of patients suffering from recu r-rent tropical lymphan gi
tis, of patients suffe ring from various diseases 8S well as of 
normal indi vid uals. Plasma clot derived f rom cases of recur
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rent tropical lymphangit is develops a deflnite resietunce to 
the fibrinolytic activity of haemolytic st reptococci, while 
plasma clot de ri ved from nou-st reptocoecal conditions and 
from normal individuals shows dissolution of the plasma 
clot at va rying intervals, the lowest being twenty minutes 
and the highest, fift een hours. 

Th e decided increase in the antistrep tolysin end antifl
brinolyain content in the blood from cases of acute reenr rent 
t ropical lym phangitis and the fluctuation of the an tifibri no
lysin and antistreptolysin content of the blood in these r-a ses 
is evidence that the acute attacks of recurrent tropical lymph. 
angiti s a re preceded by haemolytic st rept ococcus infection. 
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