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The clinical diagnosis of CHAGAS’
disease encounters in laboratorv tesls
applied to its chronic as well as to ils
acute forms not only a wvaluable aid
bul above all a sure counler-proof.

Direcl examinalion of the blood, ino-

culalion into receptive animals, xeno-
diagnosis, complement-fixation test, ren-

der the grealesl services although the
relative importance of each varies ac-

cording to which clinical form it is
applied to and whether praclical or

[heoretically important resulls are aimed
at.

Histopathological examination with
a view lo demonstrating agglomerations
ol parasiles inside the tissues or with a
view lo demonstrating the characleristic
lesions of the myocardium can only be
of use post-mortem on account of the
difficulty of making sys'ematic biopsies
in the muscles and the uncertainty of
lhe results oblained which would make
Il unfit for the clinical diagnosis of the
disease.

We will not go in this part of the
queslion,

1) — DIRECT EXAMINATION.

In the acule form of the disease the
ideal process for the diagnosis of
CHAGAS' disease 1is direct examinalion
belween cover-glass and slide. A drop
ol blood obtained by pricking a finger
reveals the I(rypanosomes which can be
easi'y idenlifiel by their dimensions and
their lively movements. The most suita-
ble optical malerial is objs. C, D or DD
and ocular 2 of ZEISS.

A Leishman or Giemsa preparation
will then fix the caraclers of the para-
site for idenlification and conservation
purposes. _

When the blood contains few para-
si'es the following process will be found
useful: 20 c.c. of blood obtained from
the vem are collected together with 2
cc. of 4 9o sodium cilrate solution:
(his mixlure is then centrifugated at a
slow rale, lhe supernatant plasma is
separaled, and the red blood corpuscles
are lefl. The plasma is then centrifuga-
ted at great speed during 15 minutes
and the deposil is examined as above.



In chronic cases the direct blood
examinalion is negative even by the con-
centrating process and is therefore not
practical.

I1) — INOCULATION.

In the acule cases, the inoculation
of blood into receptive animals will be
resorted to generally for definitive iden-
tification and for a further study of
the parasile, as direct examination will
mostly already have determined the diag-
NnoSIs.

In the cases of subjects that have
suffered lalely from the acute form,
or who are suspect of having done so,
and In which trypanosomes are not
found by direct examination, the inocu-
lation of 10 c.c. of the blood imto a re-
ceptive animal gives definile resulls. The
animal’s blood musl be subjected to re-
"peated and careful examination up to
one month after the inoculation. for the

appearance of the trypanosomes in the
blood, which occurs usually within 15.

days, can be belated to that extenLl

As test-animals dogs, young  cals,
marmosels and guinea-pigs may be used,
the latter being very recommendable on
account of the length of time during
which they retain the trypanosomes in
the blood and the ease with which they
can be obtained and kept.

In the chronic forms inoculation may
give important. theorelic results, but it
is of small practical value on account
of the relatively small percentage of po-
silive inoculations, the delay in the ob-
taining of results, and the amount of
work that the constant examining of
blood and tissue exact.

Two or more receptive animals (we
have always used guinea-pigs) are Ino-
culated each with 10 c.c. of blood. Blood
examinations are made repealedly after

the 15th day. Trypanosomes appear
in the circulation wusually about the
30th day.
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When direct examination of the
blood gives no result the animal should
be killed after one month and a half
and cysts of the parasites should be
looked for, specially in the myocardium.
This ecan be done by fixation 1 10 0}
Formalin or ZENKER’s fluid; imbedding
in paraffin and staining in hematoxylin-
eosin.

Inoculation can also be made with
blood concentrated by the process used
for direct examination. Under these con-
ditions in a small volume of plasma
one can inoculale practically all the
parasiles contained in 30 or 40 c.c. of
blood.

In a series of inoculations made
with the blood of 19 patients of chronic
forms (cardiac, nervous, hypo-thyroidic,
dystrophic and undetermined) we ob-
tained five posilive results, as follows:

Reg. No. 54 (Timotheo) (1). Cardiac
form; complement-fixation lest positive.

Reg. No, 162 (Bemvindo). Cardiac
form; complement-fixation test posttive.

Reg. No, 161 (Jeremias). Cardiac
form; complement-fixation test posttive.

Reg. No. 97 (Joseph). Nervous and
hyperthyroidic form; backwardness of
development; aphasia. Complement-fixa-
lion lest positive.

Reg. No. 106 (America). Nervous and
hvperthyreoidic form; infantilism. Com-
plement-fixalion lesl posifive.

These results, obtained by the direct
examinalion of the blood of the guinea-
pigs 1noculated, give a provisory per
centage of 26,3 positive resulls; this
may be increased by the examinalions
that are being made and by other ino-
culalions, as well as by the examination
of the tissues for cysts .

We must mention here the resulls
of BAYMA, who obtained in various
inoculations 2 positive resulls working

(1) The only case in which the inoculation was ma-
de with plasm enriched by centrifugation,



with the blood of chronic patients from
Ribeirdo Preto, Stalte of Sao Paulo, and one
case of TEJERA, from Venezuela, who
obtained a guinea-pig infeclion with the
blood of a patient whose infection was
already of more than 10 years standing.

There 1s no need to insist any fur-

ther on the importance of these facls
in rendering the diagnosis certain or in
demonsitraling once again the sureness
ol the eliological factor.

I11) — XENODIAGNOSIS.

The experiments of MAGARINOS
TORRES on the xenodiagnosis of CHA-
GAS’ disease are of great interest.

He was able to infect (triatomata
reared m the laboratory and fed on
young animals, by allowing them to suck
blood of chronic cases of this disease,
and consequently proved the existance of
trypanosomes I the circulation of pa-
tients of this form.

This fact is of great importance in
proving thal man is a permanent reser-
voir of the parasite and explains the high
proportion ol infected triatomata in huts
in which there has been no recent acute
case of the disease. Ils application to
diagnosis i1s however not of great prac-
tical value on account of the lime and
{rouble needed lor the rearing of triato-
mata, allowing them to suck the patients’
blood and awaiting the development of
the parasile 1in the insecl’s digestive tube,
Besides this, the recent researches of
MAYER, proving the possibility of the
hereditary (rasmission of the infection
in trialomata, impair its accuracy.

V) — COMPLEMENT-FIXATION.

The first researches on the BOR-
DET and GENGOU {est in the diagnosis
of CHAGAS’ disease were made by A.
MACHADO in Lassance, Stale of Minas
Geraes, and published with C.GUERREI-

RO collaboration in the Brasil Medico

of June 15th 1913, no, 23,
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In this publication the authors stan-
dardised the way of obtaining antigen,
rejecting alcoholic and glycero-alcoholic
exiracts, aqueous extracts of trypanoso-
mes and using aqueous spleen-extracts,
with plenly of reproduclion-cysts of the
parasile. The technic they advise in the
preparation of the antigen is the follo-
wing:

The spleen of highly-infected pup-
pies is trituraled and then macerated in
water containing 1 9 phenol under ordi-
nary conditions of temperature and in
the dark. The mixture is then filtered
and the same quantity of a 1,7 oo saline
solution added and filtered once more.
The liquid obtained is the antigen.

The aulhors observe that the re-
sulls obtained are specific and that the-
re is no relation between them and those
obtained with the anligens used for the
WASSERMANN reaction.

Although they carried out the reac
tion with the cerebro-spinal fluid or the
serum of 80 patients(*) of the chronic
form and of a few cases of the acute
one, with conclusive results, they did
nol publish another nole with the details
of the patients’ condilions and the cor-
responding resulfs.

Towards the end of 1919 and the
beginning of 1920, MARQUES DA
CUNHA and one of us (*), altemptéd
to repeat the BORDET-GENGOU test ac-
cording to MACHADO and GUERREIRO’s
Indications on some patients of the chro-
hic and the acute forms of CHAGAS’
disease they had under observation. They
experienced, however, some difficulty in
obtaining sufficiently infected spleens. As
in infected animals (in this case, pup-
pies) the hearl is the seat of the greatest
number of parasilic cysts, they made
use ol il as an antigen comparing it atl
the same {ime with the spleen and brains
of the same dogs, infecled guinea-pigs’

(*) Communicated to us personally,
() E. Villela, unpublished work,



heart and normal dogs’ heart. The tech-
nic used in the preparalion was the
same for all organs and very similar 1o
that indicated by MACHADO and GUER-
REIRO in the preparalion of their acque-
ous anligen. |

Highly infected animals are necrop-
sied immediately after they have died
as a consequence of the infection or
heen killed by chloroform. The organs
removed aseptically, freed from blood-
clots, washed quickly in saline solution,
cul into pieces and trituraled in a mor-
tar with or without washed and sterili-
sed sand. The pulp that is thus ob-
tained is placed with 2 or 3 volumes
of saline solution containing 0,5 % phe-
nol in the refrigerator. Afler three or
four days of maceration it is filtered over
filter paper and the the same volume
of a 1,6 9 saline or of a normal saline
with 0.5 9% phenol is applied.

The filtered liquid is the anligen: 1t
was tilrated as to its inhibitory power
and half of the grealest not inhibilory
dose was used. The technic for the re-
maining part of the reaction was the
classic WASSERMANN technic.

Aqueous exiracts of the hearl of 11
doss and 6 guinea-pigs were used as
well as 6 spleens and one brain of In-
fected puppies and the aqueous exiracl
of normal dog heart.

The sera tested were of:

1. Honorina: 8 years of age. Case
observed in the acule period with 1Iry-
panosomes in the blood, which could
not be found one month belore tesL.

2. Pedro: 2 years of age, wilh try-
panosomes in the biood a few days
belore tesl.

3. Anna: 9 months. Acule form with
{rypanosomes in the blood a few days
hefore tesl.

4. Francisco: Chronic (cardiac) form,
father of Anna.

5. Marianno: Chronic (cardiac) form,
father of Pedro.
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6. Maria: Chronic (nervous) form,

- mother of Geralda, acufe form observed.

7. Jodo: 4 years. Nervous form, son
of Maria.

8. Carmina: Schistosomalosis.

9. X (Patient of Dr. A. LEAO). Leish-
MAaniosis.

10. A (Patient of Dr. E. VILLELA).
Sporadic goitre and fuso-spirillar ulcer.

11. B (Patient of Dr. E. VILLELA).
Malaria, mixed lertian, blood drawn im-
medialely afler an access.

12, 13, 14. WASSERMANN-positive
sera of the WASSERMANN service of Lhe
Institute.

15, 16, 17 and 18. WASSERMANN-
negalive sera, dillo.

The serum of the patient Honorina
was used for estimaling the wvalue ol
the antigens. 5 different antigens were
employed, viz., ol an aqueous exftract ol
1 heart, or of several mixed; 1 mixed
with the spleen of the same dog Lhal
furnished one of the heart-antigens; 1
of brain extract; 1 mixed antigen of two
normal dogs hearts and one mixed one ol
guinea-pigs hearls.

The general result made wilth the
five antigens of infected dogs hearts
was the following:

Honorina: posilive.

Francisco: positive.

Maria: posilive.

Pedro: once slightly positive, anolher
[ime nezgalive.

Anna: once shghlly
ther lime negalive.

Joao: negalive.

Mariana: very inhibitory serum.

posilive, ano-

X: negalive.

A: negative.

B: negative.

Carmina: negalive.

3 WASSERMANN-posilive sera: ne-

galive.
4 WASSERMANN-negalive sera: ne-
gallive.

The mixed spleen and brain antigens



as also the normal dog heart antigens,
although of dogs that furnished good
heart-antigen, did nol demonstrate good
fixing properties. The antigen ol the
heart of infected guinea-pigs had a very
weak lixing power.

The negative resulls obtained with
the antigens of dogs spleen and brain
and with guinea-pigs’ hearts can be ex-
plained by the slightness of their infec-
tion. Of the spleens employed only one
showed an average infection, which
shows the necessity for examining the
organs to make sure they are sufficiently
infecled. This can be done by making a
smear preparation of the spleen or by
dissociating the heart muscle and stai-
ning by LEISHMAN’s process. The pre-
sence or the absence of a great number
of Leishmania-forms will indicate whe-
ther the organ should be made use of or
rejected. ‘

The test was also carried out with
the serum of 3 dogs, two of them normal
and one in chronic infection. The re-
sults were as ftollows:

Normal dog 1: negative.

Normal dog 2: positive.

Infected dog: inhibition.

Other altempts were made with dog-
serum that only proved that there was
frequently inhibition of hemolysis which
makes dogs inadequate for this kind of
work.

Still in collaboration with one of us,
MARQUES DA CUNHA had the oppor-
lunity of making another series of lesls
using aqueous extracts of the heart of
inlected dogs as anligen.

The technic of antigen-preparations
was very similar: the heart was mixed
with three times its volume of normal
saline or of distilled waler containing
U, % phenol and after fillering treated
with the same amount of 0,8 oo saline
or of 1,6 9 saline also containing 0,5 %0
phenol so as to render the liquid isoto-
nic, The properties of the antigen are
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not affected by maceration in distilled
waler or in saline.

The sera employed were of the follo-
wing patients.

A. de Mattos, 12 years. Undelermi-
ned form, with backwardness of deve-
lopment. He had been observed by one
of us some 7 years before at Lassance
in the acute stage of the disease ()
Positive.

Umbelina. Cardiac form, voluminous
goitre, dysthyreoidism. Positive.

Guilherme. Cardiac form. Positive

Timotheo: Cardiac form. Positive.

Henrique. Undelermined form. Po-
sifive.

Cecllio. Cardiac form. Positive.

Jodo Dias. Cardiac form. Positive,

Thomaz. Cardiac form. Positive.

Virgilio. Cardiac form. Positive.

Heliodora. Undetermined form, g01-
tre, menstrual trouble. Negative.

Geraldo. Son of Timotheo and He.
liodora, 5 years. Undetermined form, goi-
tre. Negative.

WASSERMANN-positive serum. Ne-
gative,

WASSERMANN-nega[ive serum. Ne-
gative.

The patients were from the surroun-
dings of Lassance. Controls for the an<
ligens were serum of A. de Mattos and
the two WASSERMANN-posilive and ne-
galive sera of patients of the Santa Casa
turnished by the section for WASSER-
MANN-reactions of the Institule.

I'he results obtained with aqueous
and with saline extracts gave always the
same results which are registered, higher
up. The antigens of infected animals
(dogs) proved to be able to fix the com-
plement when mixed with serum of pa-
tients of CHAGAS’ disease in a strictly
specific way.

(*) At that time the test carried out in the acute
stage and shortly after it by A. MACHADO, gave res-
pectively negative and positive results,
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Later A. LEAO (*) who was 1in
charge of the section for WASSERMANN
reactions of the Institule, carried out
the reaction in another series of patients.

A. LEAO also made use of the heart
and spleen of infected animals (pup-
pies) as antigen. He tried alcoholic ex-
tracts, the use of which he does not
consider practicable and advises aqueous

extrats which he prepares in the follo= |

wing way. The ftriturated organ is plas
ced with ten limes ils volume of phe-
nicated dislilled water during a month
under normal conditions of temperature:
the liquid is then filtered through colton-
wool and enough NaCl is added to it to
make it isolonic.

This antigen gave good results and
did not fix the complement when mixed
with normal or with syphilitic sera. Ho-
wever as il becomes rapidly inhibitory,
A. LEAO advises drying the organ and
reducing it to powder and preserving it
at a low lemperature so as (o maintain
its stability. To be prepared for use,
the powder is macerated in phenicaled
saline solution, at the rale of 0,1 grm.
per 100 c.c. of liquid; it is then trilurated
and filtered through a thin layer of
cotton-wool. The opalescent emulsion
thus obtained is the antigen.

In A. LEAO’s experience the spleen
sgives a more sensilive antigen than the
heart and he accordingly recommends
it.

The complement-fixalion fest and
the "WASSERMANN reaction were car-
ried out simultaneously on 15 patients of
CHAGAS’s disease and on one of fila-
riasis: WASSERMANN posilive and ne-
gative sera were used as negalive con-
trols for the antigen. The resulls oblai-

ned were the following:

No. 116: Cardiac form WASSER-
MANN: Negative. Complement-fixalion:
Positive.

(*) Unpublished work,

No,  104: Cardiac form WASSER-
MANN: Negative. Complement-fixation:
Posilive.

No 94: Undetermined form WASSER-
MANN: Negalive. Complement-fixalion:
Posilive.

Neo. 93: Achondroplasia. WASSER-

MANN: Negalive. Complement-fixation:
Posilive.

No. 102: Cardiac form WASSER-
MANN: Negative. Complement-fixation:
Posilive.

No. 95: Cardiac form WASSER-
MANN: Negative. Complement-fixation:

Positive.

No 96: Undetermined form WASSER-
MANN: Negalive. Complement-fixation:
Positive. :

No. 109: Undetermined form WAS-
SERMANN: Negative. Complement-fixa-
lion: Negative.

No, 112: Nervous form WASSER-
MANN: Negative. Complement-fixalion:
Posilive.

No. 111: Cardiac form WASSER-
MANN : uncertain. Complement-fixation:
Posilive.

No. 106: Nervous and hypotyroidic

form, infantilism. WASSERMANN: Po-
silive. Complement-fixalion: Negative.

No. 107: Hypothyroidic form WAS-
SERMANN: Uncertain. Complement-fixa-
lion: Negalive.

No. " 122:
MANN: Posilive.
Posilive,

No. 118: Cardiac and hypothyroidic
form WASSERMANN : Posilive. Comple-
ment-fixation: Posilive.

No. 1033: Cardiac form. WASSER-
MANN: Negalive. Complement-fixation:
Posilive.

No. 126: Iilariasis. WASSERMANN:
Posilive. Complement-fixation: Negalive.

WASSERMANN positive and pegalive
sera: Complement-fixalion: Negalive.

As we had at hand 40 patients of
CHAGAS’ disease, with different clinical

Cardiac form WASSER-
Complement-fixation:

| forms and possessed at the same {ime



a very virulent race of Trypanosoma
Cruzi we thought it oppertune to apply
the BORDET and GENGOU tesl to these
cases so as to establish this test on a
sure fooling. Our results are entirely fa-
vourable to the importance of this tesi
in the diagnosis ol american trypanoso-
miasis. |

In our preliminary tests we tried
to modify the preparation of the anti-
gen so as to avoid the disadvantags that
had been observed. These were the labi-
lity of the antigen already noticed by
M. DA CUNHA and oneof us, and by A.
[LEAO: on the other hand sometimes the
hearl proved to be more aciive and so
melimes the spleen; finally at times the
“anligen al the moment of use proved to
be of liltle value. To avoid these draw-
backs we made previous examinations
of the organs to verify their degree of
infestation; we made hearl and spleen
mixed antigens; and we added gly-
cerin to the maceration liquid so as to
improve ‘the exitraction and subsequent
preservation of the antigen.

The technic was as follows: a highly
infected puppy is necropsied immedia-
tely after its death in the course of the
infection or as a result of the application
of chloroform orgas. Heart and spleen
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are removed aseptically, freed of blood
clots washed in saline solution, cutinto
small pieces and ftriturated in a mortar
with or without the aid of washed and
sterilised sand. To one parl of pulp thus
obtained are added:

Distilled waler 2 parls.

Pure glycerin 1 part.

Phenol . s. to make a concentra-
tion of 0,5 9.

After 48 hours maceralion under or-

dinary temperature conditions, the mix-

ture is filtered through gauze and allo-
wed to stand for some time in the refri-
cserator. A deposit 1is formed and the

- supernatant liquid is taken for use as an-

tigen.

Once 1its anli-complementary power
has been titrated, i1t s used in hall the
maximum non-inhibitory or half the mi-
nimum 1inhibitory dose.

This antigen gave very good results
so that it can be recommended for prac-
tical purposes. Titration of the inhibi-
tory power 1s indispensable as resulls
would otherwise have no power to con-
vince. This ftitration should be made
with antigen-solution at 1/10 and 1/100
according to the following table:

S — S —— e

Tubes Antigen 1/10 or Titzated | Physiologic | Hemolytic |
1/100 complement saline System
1 | 1 ¢c.c: e, - Incubator 1<c.cC: Incubator
2 | 0.9 1 — ’ 0.1 c.c. |[at380C. Du- 1 — at38°C. Rea-
3+ 0.8 1 — 0.2 — ring 1 1) 1 — ding of re-
! 0.7 1 — 0.3 — hours. 1 — sults after 2
5 0.6 1 — 04 — , 1 — hours.
6 05 s 05 — ot
1 0.4 1 — 0.6 — 1 —
8 0.3 e 07— gt [
9 0.2 1 — 0.8 — 1 —
10 0.1 1 — 09 — 1 —
11 — 1 — 1.0 — 1 —
12 — — 20 — 1 —

|



The importance of this preliminary
[esl is not only as regards the inhibilory
aclivilty of the antigen but also as re-
gards the fact thal when very small
auanlities of antigen are used, ils com-
plemenl fixing properties ace reduced.
Our anlicen no. 1, for Instance, gave
partial hemolysis with 0,4 of the solu-
tion at 1/10 aad total hemolysis wilh
0,1. In carrying oul the f(esi we used
conseguently the 1/100 solution in doses
of 0.7 and 0,5: 0,2 was already delicient
in anligenic power. The oplimal dose
has to be ascertained and as the antigen
is the most important element of the
lest. resulls will depend oan its reliability.

The antibodies were furnished by
the palients’ blood, obtained from the

——— e ———
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vein, inactivated by heating at 560C. du-
ring half an hour, or by the cerebro-
spinal fluid obtained by punclion and

used withoul previous inactivation. When
the serum to be lested contained inhibi-
lory anlibodies we repeated the lest later
alter having allowed it to stand for 24
hours mixed with an emulsion of Baryum
sulphate in saline solution, in the pro-
portion of 0,4 to 1 c.c. of serum. Nalural
hemolysins could be eliminaled by ad-
ding one drop of sheep-blood to the se-
rum (hat contained them, leaving them
10 minutes in the incubator at 37oC,
cenlrifugaing and decanting.

As alexin (complement) we used
fresh guinea-pig serum at 1/10 and fi-
trated in the following way.

e o " e — - — — el

Tubes Compiement Phiysiologic Saline Hemoiytic System
] 15e:C IFc.c (e
2 0.6 1.1 1 —
3 0.8 1.2 1 —
4 0.7 | 13 1 —
5 0.6 1.4 1 —
0 0.5 1.5 1 —
7 0.4 1.6 1 —
o - | 0.3 1.7 =
9 0.2 1.8 1 —
10 0.1 1.9 1 —
11 — 2.0 _ =

Results are read afler halt an hour
in the incubator at 380C. If for instance,
lube 7 shows complete hemolysis. tube
8 partial hemolysis, we make use ol
tube 6, i. e, of 0,5 of the 1/10 solution:
ss the complement enters into the reae-
Lion with 1 c.c. we must dilute 1t to
obtain a quanlity proportionale to re-
sults indicated by titralion. In the exam-
ple given L.e 1/10 solulion 1is dilutec
with equal parts of saline solution so
that it corresponds to 0,5 undiluted com
plement.

Some authors do not give comple-
menl-tilration its due value as they sup-
pose it is enough to tilraie one ol the

elements of the hemolytic system, viz.
the hemolytic serum. In this we differ.
Some sera contain only a small quantity
of immune anti-bodies which after their
union with the antigen only [ix part
of the complement so that in the test
tube there is still a parlial hemolysis due
to the remainder of the complement.
With the use of 1 c.c. of the 1/10 soluiion
this happens still more readily so tihat
in reality a slightly positive serum will
sive an obviously negalive result

We have preferred previously sen-
sitised red blood-corpuscles instead of
adding separalely the sheep-corpuscles
and the hemolytic serum.

-



After titration of the hemolytic se-
rum according to the usual method, the
dilution was made allowing for double
the minimum quantity that produced to-
tal hemolysis in the 3ec.c. of lilration.
IFrom each 100 c.c. 5c.c. were removed
and substlituted by the same volume of
sheep-blood defibrinated and washed 3

or 4 times in normal saline solution.
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This hemolytic system will be used
in all the test-tubes as well as in con-
trols, unless, the latter only need corpus-
cles at 5 9p. It is in relation to this
syslem that anligen and complement
will be tilrated.

After this preliminary work the reac-
tion itself is undertaken in the following
way.

1
I

« . Serum to Antigen Titrated Physiologic :
Tu.,esr be tested 1/1080 (1) | comiplement Saline HEIOHYHCISyS iy
1 ' 0.2 0.7 1 cc. | 0.1 ~ Incubator 1 c.c
2% | .02 | 0.5 [ ai—= s i O at 380C du- e
3 | 0.1 i 0.7 [ = F 0.2 ring. 1 1/ 1 —
4 0.1 | 05 | 1 — | 0.4 hours. 1 —
5 04 | = R 1 R | S O/ P 1 —
6 0.4 5 — 01— 0.6 i 50/0 Blood corpus-
: i | i . cles—1c.c.
7 — | 1.0 | 1 — | — ' hem. Sys. 1c.c.
8 - \ — 01— 1.0 | « <« lecc.

—

(1) Of course dilution and quantity vary with the antigen employed.
When carrying out tests on several sera, controls 7 and 8 of the first will do for all

the remainder.

When working with cerebro-spinal fluid, it is advisable to make use of higher doses,
lc.c. and 0.5 c.c., as we have done, in view of the fact that cerebro-spinal fluid contains fe-
wer antibodies than the blood. Reading of results is performed after two hours in the incu-

bator at 380C. .

[f the lest is made with several
sera as iIs usual, the controls 7 and 8
will do for all of them.

In working with cerebro-spinal fluid
it 1s advisable to use a greater quantity,
viz. 1,0 or 0,5 cc., as it contains fewer
antibodies. Reading of results should
lake place afler 2 hours of incubation
380C.

The following table indicates resul-
Is obtained:

Conlrols:

Rez. Nr. 168 (serum)—Yaws. W. ne.
galive. Reaclion negalive.

Reg. Nr. 168 (cerebrospinal fluil)
Yaws. W. negalive. Reaction negative.

Reg. Nr. 169 (Serum). Pleuritis with

. hydrothorax. W. and Reaction negalives.

M. N. Gonococcic Urethritis, prosta-
titis and Cyslitis. W. negative. Reaction
negalive.

Reg. Nr. 76 (Consulling) W. Abcess

in fool. W. negative. Reaction negalive.
Rez. Nr. 122 (Consulling) Myxoede:
ma. W. negative. Reaction negalive.
Res. Nr. 118 (Consulting) Malaria.
W. negative. Reaction negalive.

Reg. Nr 83 (Consulting) Ulcer of

fool. W. negative. Reaclion negalive
Rez. Nr. 79 (Consulting) Abcess of
foot. W. negalive. Reaclion negalive.
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- The following table reproduces our results:
S —————— e eee— — — — m—m e

;‘ti::t Name Clinical Diagnosis Wassermann C%Tﬂ;’:s"t
51 | Umbelina CHAGAS’ disease, Cardiac f. Negative (1921) | Positive
04 | Moreira < “ « « Negative Positive

(1922 and 23)
160 | Benedicto A « ¢ « Positive Positive
140 | Maria Monteiro « « « « Negative Negative
48 | Heliodora « « Undetermined
form. Goitre; menstrual trouble |Negative Positive
141 | Conceicao CHAGAS’ disease. Cardiac f. Negative Positive
143 | Luiza « « ¢ ’ Negative Negative
154 | Antonio « « « « Positive Positive
155 | Bispo « « « < Negative Positive
158 | Virgilio « « « ¢ Positive Positive
149 | Virginia « « « « Negafive Positive
156 | Araujo, father of Do-
~natilia, nerv. form. « « « « |Positive Positive
153 | Dionysio < « « < Negative Positive
161 | Geremias « « « <«  [Negative Positive
162 | Bemvindo « « « < Negative Positive
163 | Tiburcio « < « « Negative Positive
159 | José Soares ¢ « « « Positive Positive
166 | Manoel A. Costa « ¢ < « Negative Positive
139 | Antonia Menezes « « Undetermined f.
backwardness of development,
amenorrhéa. Positive Positive
107 | Antonia Pereira CHAGAS’ disease. Hypothyroi-
dic f. Negafive Positive
.167 | Argemiro CHAGAS’ disease. Nervous f. |Negative Positive
112 | Olympio « ¢ « *r Positive in 923
| and negat. in 922| Positive
07 | José « « « « Negative Positive
106 | America « « « and
hypothyroidic f; infantilism. Positive Positive
114 | Theodora CHAGAS’ disease. Nervous and
hypothyroidic f. Negative Positive
123 | Avelina CHAGAS’ disease. Nervous {. — Positive
113 Joanna « « « Hypg-
thyroidism Negative Positive
124 | Josepha CHAGAS’ disease. Nervous and
hypothyroidic f. Positive Positive
03 | Amador Achondroplasia. Negative Pcsitive
49 Geraldo Carvalho CHAGAS’ disease. Residual f. — Positive
138 | Geralda Lopes « « S « |Negative Positive
148 | Geraldo Santos << « « « |Negative Positive
146 | Gilda 3 - A tins « <« |[Negative Positive
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Cerebro spinal fluid.
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p:t-ieonft Nanie | Clinical diagnostic ‘ Wassermann Cof':;'::::"t
107 | Ant.a Pereira | See above INegative Negalive
137 | Marcolina CHAGAS’ disease cardiaca f. Positive Positive
07 | José See above Positive Positive
118 | Candida CHAGAS’ disease nervous form — Negative
139 | Ant.a Menezes | See above INegative Positive
167 | Argemiro « « Negative Positive

Reg. Nr. 111 (Consulting) Stomach-
lrouble. W. negaltive. Reaclion negative.

A. F. Tubercculous Meningilis Rea-
clion negative.

In three cases of f{rypanosomiasis,
registered under the numbers 137, 152
and 118 al the ‘Oswaldo Cruz Hospital,
the reaction. fell out uncertain owing
to the inhibitory antibodies which were
not eliminaled even by contact wilh Ba-
ryum Sulphate.

The lest was also applied to the
serum ol experimentally infected animals
which gave inleresting results:

1. Monkey (Pseudocebus apella)ino-
culated and reinoculated during six mon-
ths with 7T'rypanosoma Cruzi withoul ever
demonstrating the parasile in the blood.
Results: posilive.

2. Monkey of the same species, not
moculated. Results.: Negative.

3. Marmoset (Callithrix jacchus) re-
cently inoculated with I'rypanosoma
Cruzi and with numerous trypanosomes
in the blood. Results: Negative.

4. Marmosel of same species, young |

speccimen. Resulls. Negalive.

2. Marmoset of same species, young
Results. Negalive.

6. Dog inoculated with 7rypanosoma
Cruzi since 8 months. He showed try-
panosomes in the circulation and pa-
resis of the hind legs, which he got
over. Result: Posilive.

7. Dog Inoculated with 7rypanosoma
Cruzt some months beforehand. Results:
Negalive.

8. Normal dog. Result: Negalive.

9. Normal dog. Serum has natural
hemolysins.

10-18. Nine Normal dogs inoculaled
at different dates. All of them with
strong 1Inhibitory properties.

With the same technic we prepared
an anbigen mixed of normal dog heart
and spleen: this antigen did not show
any complement-fixing properties when
mixed with serum of cases of CHAGAS’
disease.

Out of 33 tests made with sera of
palients of CHAGAS’ disease and 6 made
with  cerebro-spinal fluid, only 3 of
the former and 2 of the latter gave ne-
gative results: Patients no. 54, 97, 106,
161 and 162 had trypanosomes in the
blood, which were demonstrated by ino-
culation in guinea-pigs.

The 11 tests applied to normal sub-
jects or patients of other diseases gave
constantly negative results and resulls
of the WASSERMANN reaction showed
correlation with the complement-fixation.

Negalive results obtained with anti-

gen of normal dogs complele the de-
monstratron of the specificity of the
reaction.

The results in the cases of animals
lested 1s interesting. The monkey in a
stale ol chronic infection gave a posi-
{ive reaction, the marmoset in a state
of acule infection, a negative one: exac-
tly whal happens in lhe case of man.

Dogs once again proved to Le unsuilable
for these lests. Frequent inhibilory acti-



vity when employed with the hemolytic
system indicated was a great drawback
and results of the small number of suc-
cessful reactions were not conclusive.

The anligen keeps well during 4
months (which is the time we have
our anticen neo. 1) and it shows always
the same fixing power, which is conside-
rable as we expected it to be when ‘we
modified the process of preparation. It
is inleresting to observe that with time
our antigen, conlrarily to antigens that
olhers describe, loses it inhibitory po-
vwer without losing antigenic power at
the same lime.

Considered as a whole the tesls per-
formed on the sera and cerebro-spinal
luids of 67 palients of CHAGAS’ disease,
of acule and chronic cases, and the
different types, what astonishes is the
small number of negative results. In the
series of MARQUES DA CUNHA and
one of us, negalive results were obtained
with:

Jo9o: nervous form, probably con-
genifal. 4 '

iTeliodora: undelermined form; goi-
tre:

Geraldo: undefermined form; goitre.

Three out of a total of 19, two were
inconstant, those of the acute cases in

activity. In A. LEAO’s series: 2 out of
a fotal of 15::
Res. Nr. 109, undetermined form.
Reg. Nr. 107, hypothyroidic form.

In our cases, out of 33 sera tested
we only obtained 3 negalive resulfs:

Res. Nr. 107, thyroidic form.

2eg. Nr. 140, cardiac form.

Res. Nr. 143, cardiac form.

In the 6 cases in which we tesled
the cerebro-spinal fluid we had 2 nega-
tive results:

Reg. Nr. 107, hypothyroidic form.

Res. Nr. 118, nervous form.

Two cases that in M. DA CUNHA's
series gave mnegative results, gave posi-
tive results with our antigen; A.LEAO’s
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gave identical results with the serum

and the cerebro-spinal fluid.

Out of a total of 67 reaclions, §
were negalive, which gives a propor-
fion of 11,9 96. The observations were
mostly made on cases of the cardiac and
nervous forms: they ought now to be
exlended to the other chronic forms.
Tests carried out on the acule forms
confirm MACHADO’s first resulls viz
that during the active acufe period re-
sults are negative or inconstant; afler
this stage is over the test becomes cle-
arly posilive.

The number of reactions made on
the cerebro-spinal fluid is still very re-
duced for definite conclusions; 3 out of 4
cases of the nervous form were posilive.

None of the research-workers ob-
tained posilive results in any other than
CHAGAS’s disease. Sera of cases of sy-
philis, vaws, Ileishmaniosis, malaria,
schistosomatosis, filariasis elc. were {tes-
ted with negative results as also were
those obtained with diseases such as spo-
radic goilre and myxcedema one sample
of each of which we disposed ol.

FFrom what has been exposed we
are enabled to draw the following con-
clusions:

1) — The complement-fixation is the
most practical and most sensilive of
Jaboratory test for the diagnosis of the
chronic forms of CHAGAS's disease:

[I) — The antigen prepared with the
aqueous exiract of heart and _spleen of
infected animals (puppies) is slrictly spe-
cific;

[II) — A mixed glycero-aqueous ex-
tract of heart and spleen offers the
oreatest number ol advantages;

[V) — The value of the antigen ap-
pears to be proporfionate to the parasi-
lic infestation of the organ, so that it is
advisable to make a previous examina-
[ilon of the organ used.

V) — The aqueous extract of organs
of animals (puppies) not infected with
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I'rypanosoma Cruzi does not furnish a
complement-fixing antigen.

[V) — There is no correlation bet-
ween the WASSERMANN reaction and
te complement-fixation test in CHAGAS’s
disease: results of these tests are entirely
independent.

VII) — The strict specifity of the
test must accepted with reserves as re-
gards other trypanosomiases, on the one
hand, and antigens bprepared with other
trypanosomes on the other.

V)—OTHER RESEARCHES APPLIED TO
CHAGAS’ DISEASE.

We have already mention histopatho-
logical research and the little that can be
expecled of it in the diagnosis during
the life of the patient.

Cufti-reactions and intradermo-reac-
tions were ftried by MARQUES DA
CUNHA and one of us without appre-
ciable results: heart anticen being then
used, Precipitation of serum and anti-
gen were also fried but these, like the
researches made with regard to the pro-
teclive power of the serum, gave no-
thing but negative results.

We repeated with the glycero-aque-
ous anfigen the intradermo-reaction on
16 patients without obtaining any diffe-
rent results.

Hematologic examinations to ascer-
tain modifications of the blood-corpus-
cles do not bring any useful results in
the diagnosis of the disers¢é. The exa-
mination of the cerebro-spinal fluid if
it fails to give any positive indication
Is at any rate of value in the differencia-
tion of (rypanosomiasis and syphilis.

BURLE DE FIGUEIREDO’s (1) and
our own results in the examination of
cerebro-spinal fluid, intended to establish
this diagnosis of syphilis gave similar
results: |

(1) Unpublished work.

[) Clear and colourless aspect.

[T) Tension frequeantly iicreased.

[TI) NONNE-APELT and ROSS JO-
NES globulin-tests nezative.

[V) No increase of any kind of leu-
cocyles.

V) WASSERMANN reaction negative.

The demonstration of trypanosomes
in the circulation of patients of the
chronic forms of CHAGAS’s disease is
of great scientific interest. We will con-
sequently end up by giving some clinical
data of five cases In which we were
able to accomplish this demonstration.

Obs. 1. — Timotheo Carvalho, 35
vears, married. mulatto, resident in Las-
sance (l.avado), State of Minas Geraes
This case. of the cardiac form ., will be
described in detail in another work. On
Jan. 11th 1923 two guinea-pigs were ino-
culated each one with 10 c.c. of blood-
plasm concenfrated as was described aho-
ve. One of them died two davs later for
some olher reason. Repeated. almost
daily examinalion of the blood of the
other guinea-pig revealed Irypanosones
on February the 11th 1923.

Obs 2 —America, registration no.
106, entered Hospital Oswal'do Cruz on
Sen. 20th 1922, Brarilian, from Contria,
State of Minas Geraes, 25 years.

Appearance of a child of 10--12
years. She does mot give any infor-
malion or produce any articulate sound.
IFace symmetric; forehead small, smooth
and without wrink'es; saddle-nose. Fair-
ly developed goitre, the right lobule
orange sized the middle one slightly
smalter and the left o~e with ahout three
cenlimeltres in diameter. No genital or
axl!lary hair. Thorax proportiona‘ely de-
velored; mammary glands very undeve-
loped.

Height: 115 em; height of  chin:
96cm; he'ght of manubrio-sternal fork
92 cm; umbilicus 64; pubis: 53.

Anlero-posterior cephalic diameler
17,7; cephalic transverse 14,7; naso-ini-



on arch 1,5; bi-auricular 11,0; bigonion
S,9.

Weight 23kg. 100.

Adipose and muscular tissues liltle
deve'oped. Skin of a brown colour with
vaccine-scars on the right arm. Plantae
of fool and palms ol hands damp. Sub-
maxillary, cervical, epithrochlean, ingui-
nal and crural lymphatic glands palpa-
ble. |

Mucous membranes normal. Tongue
with all i1ls movementls; teeth, good, the
two upper canines implanled oulside the
alveolar lme. Palaline vault very little
concave. ;

Intelligence rudimentary, patienl do

es not appear to understand most of
what 1s said to her; injunctions are
somelimes obeyed but with difficully.

She understands mimicry to a certlain
exlenl; there does nol seem to be any
trouble of the affectiviity; only with dif-
ficulty can the memory be tried.

In two guinea-pigs 1noculaled with
10 c.c. of blood each on March 24 th
1923, Trypanosoma Cruzi was delected
on April 20th 1923. WASSERMANN
reaclion: blood, posilive (strongly); ce-
rebro-spinal fluid, negative.

Obs. 3—José M. S., Hospital Os-
waldo Cruz, register no. 97, 12 years, bra-
zililan, residenlt at Muquem (L.assance),
Stale of Minas Geraes, black.

Backwardness of development: no
hairs on face and body. Face slightly
asymmelric, deviation towards left. Teeth
good well implanted set. Goilre: hyper-
trophy of the three lobules of the thy-

roid: the middle one the size of a
fowl’s egg, the lelt one a little bigger,

the right one the size of an olive. State
of nultrition passable. Thorax with good
conformation.

When walking this palients stoops,
bringing al the same time his legs half
bent over, while he sels his fcel on
the ground in such a way that weight of
the body is placed on the tips of the feet
while the heels are hardly supported.

When he stands his legs still remain
slightly bent. Intelligence rudimentary.
He hears fairly well mostly without un-
derstanding what is said. IHe answers
always by mnodding as if acquiescing.
No arliculate speech.

Multiple lymphadenilis, including epi-
trochlean glands, which are the size of
a pea. Plantae of feel and palms ol
hands dampened by sweal.

WASSERMANN reaction in cerebro-

spinal fluid: negalive.
Obs. 4.—Bemvindo S. M., reg. no.

162, entered Hospital on IFebruary 11th
and left on March 5th, 43 years, mar-
ried, Lassance. He has seven brothers,
3 of which have goitres. Since two
yvears he feels tiredness, «slackness», ge-
neral ill-feeling, sluggishness, somno-
lence.

General aspect good, good confor-
mation .fairly good state of of nulrition,
well developed muscles. Inflamed epi-
(rochlean, axillary and inguinal giands.
Slight oedema of the lower limbs. IFace
symmefric. He has on the lengue a scar
from a wound inflicted by the horns ol a
bull.

Thorax well conformed. Respiratory
apparatus normal.

Pulse: 75 beals per minute, while
sealed. Irequent exlrasystoles. Heart:
mesosystolic murmur audible at ba-
se; Irst heart-sound muffled and pro-
longued; 2nd reduplicaled. Increased vo-
lume of the heart evinced by radios-
copy and percussion.

Abdomen flaccid: spleen neither pal-
pable nor demonsirable by percussion;
liver limited above by the 7th rib; in-

ferior margin perceptible on the costal

ridge. Reflexes of pupil to light at a
distance and consensual. WASSERMANN
reaction in the blood: negalive. Com-
plement-fixation: positive. 2 guinea-pigs
inoculated with 10 c.c. of blood on Feb.
20th 1922, showed ({rypanosomes  on
March 24th 1923.
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Obs. 5.—Jeremias M. entered on Feb.
11th 1923, left on March 3lrdt, reg. no
161, 16 vyears, Brazilian, resident at Las-
sance. Slale of Minas Geraes. Diagnosis:
Cardiac Torm of CHAGAS’ disease.

He has suffered 16 years from rheu-
malism, with more or less frequent cri-
ses. Conslant diarrhoea, colics, gasiral-
gia independent of diel, head-ache.

[1l-nourished and little muscular
subjecl. IFace emacialed and asymmetric
with slight deviation to the right ot the
lips where there are deep wrinkles. Mou-
(h with normal mucous membrane, bad
teeth; inability to whistle on account of
deficiency of teeth. No increase of the
thyroid. Thorax symmelrical, without
anomalies. Flaccid abdomen. Limbs with
good proportions. Inguinal glands pal-
pable.

Respiratory apparalus normal.

Liver from the 6th rib to the coslal
margin.

Culaneous, lendinous and pupillary
reflexes normal.

Circulation: oppression, spontaneous
palpitation, sensations of arrhythmia.
Slight cedema of lower limbs. Insomnia.
No increase or retraction of prae-
cordium. Pulse weak, of middle size,
slightly irregular, arrhythmic: frequent
extra-systoles. Maximal Tension 13,5, mi-
nimal 7 (Tensiophone of Vacquez). Apex
atl 5Hth intercostal space, 2 cm. below
papilla, in the mammilary line at 10 cm:
from the median line. Right margin at
3 cm. from the median line, superior
margin at 3rd rib: height 7,8.

First heart-sound at apex mulfled
and drawn-oul: at tricuspid focus, ditto;
second sound reduplicated al aorlic and
pulmonary foci, less muffled. First heart
sound dragged coincides with a muffled
murmur most easily perceplible at apex.

WASSERMANN reaction in blood,
negative. Complement-fixation test: po-
sitive. Inoculation of 10 c.c. of blood in
guinea-pigs on February 26th 1923  de-
monstrated Trypanosoma Cruzi on April
21rst.
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Explanation of Plates.

1—Electrocardiogram of Bem-
vindo (Lead 1, T. 1/50.) CHA-
GAS’ disease cardiac form 7'ry-
panosoma cruzi appeared in the
blood of the gulnea-pig inocula-
ted with patient’s blood. Com-
plement-fixation test posilive.

g. 2—Eleclrocardiogram with lead

[I, T. 1/50. Same patienl as
in fig. 1.

. 3—Electrocardiogram of Timo-

theo (Lead II, T. 1/25). Cardiac
form of CHAGAS’ disease. Ino-
culation of blood in a guinea-
plg gave posilive resulls. Com-
plement-fixation lest positive.

4—Electrocardiogram with lead
Il of Geremias, palient of
the cardiac form of CHAGAS’
disease. Inoculalion of blood in
guinea-pig gave posilive resulls.

Iig.

Iig.

Fig.

[1g.

I1g.

I1g.

Complement-fixation test positi-
Ve.

o— Electrocardiogram with lead
[I of Geremias, same patient as
in fig 4.

6—Electrocardiogram with lead
[IT of Geremias, same patient
as 1 fig. 4.

7—Electrocardiogram with lead
[Il, same patient as in Fig. 4.
8—Reg. 97. José. CHAGAS’ di-
sease. Trypanosoma in blood as-
certained by inoculation. Com-
plement-fixation test positive.
9—Reg. 97. José. Group of mem-
bers of José’s family. In this
photograph the goilre is seen
better than in fig. 8.

10—Reg. 106. America, Case of
GCHAGAS’ disease in which ino-
culation in guinea-pigs gave po-
siive resulls. Complement-fixa-
tion lest posilive.



