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SUMMARY
Lung function was studied in the 19 patients carriers of chagas
Di,sease. They
were symptoms free, with no cardiopulmonary manifestations
and no propedeuti_
cal signs of cardiac decompensation or of pneumopatþy. As
a contror group, 18
lung function tests were done in normal persons, with negative
serological
for Chagas Disease. None of the 32 individuals had ever smoked. Besides reaction
the clinical examination, electrocardiograms and. chest x-Rays in postero_anterior
and. right
and left anterior obrique views were mad.e. Finalry spirometry
and respiratory mechanics studry were done. Lung vorumes and expiratory flows
wer" .i*iià*lin"¡pìú
groups, being normal in relation to predict values.
The nervous
piratory center also had similar behaviour, which discarded control of the rescentral alterations.
Total pulmonary resistance was normal in both groups. The lung
elastic forces,
studied by static compliance, were normal. The percentuãt
relation between dynamic
and static compliance was þelow to 700/o in ? chagas Disease patients
when respi_
ratory frequency was increased. rn none of the individuars
of tn" control group,
the relation decreased to that Ievel. This result was und.erstood.
as being due to

small airways exposure.
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I NTROD UCT I ON

From the cardiological point of view. it
is believed that approximately B0% of. patients
who had acute Chagas Disease clinicalfy demonstrable, developped after a period of ten
years, chronical cardiopatþy. This long interval
between the acute outbreak and the manifes_
tation of the chronical form of the disease per_
mitted various studies i,11,12.13 tending to deiect
precociously the eventual functional alterations
of these patients even before clinical manifesta_
tions appear.

A.parb from that it must be pointed out
that there is a possible lung exposure to the
Chagas Disease. This point of view was result
of various investigations which originated cer_
tain controversies.
Thus KOEBERLE 17, in autopsies on Chagas
Disease patients, observed. initially alterations

in the respiratory

system which consisted. in

pathological dilatation of the bronchus and re_
duction of the neurones of the nervous ganglions
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which are distributed along their walls. He considered this sort of bronchiectasis as typical of
this entity ts suggesting that this lesion would
be consequent to^ denervation superior to 75To

- six of masculine sex and
with positive reaction:
13 feminine, whose ages varied between 24 to
57 (39,95 -+ 7,94) years. None carried megaeso-

of the bronchial plexus le.

phagus.

On the other hand, examining Chagas patients from the functional point of view, existence of alterations in motor reactivity of the
bronchus was found, evidenced by the adminis-

As a preliminary routine, lhey answered a
questionnaire referring to smoking, existence

tration of metacoline ts. This oJoservation lead
to suppose. that hypersensibility shown when
this medicine is used would be conSequent to
parasympathetic denervation

14.

In this same line of researches a reduction
of forced expiratory volume during the first
second was noted, in absolute values
centage of vital capacity23.

or in por-

ESTEVEZ et al. s, analysing the pulmonary
mechanics of patients with Chagas miocardio-

pathy, without cardiac insufficiency, noted a
reduction of compliance verifying that alterations were more distinct in the group showing
cardiac enlargement.
Summarizing, literature data evidence that
respiratory manifestations are not as yet well
established. Actually, studies on the subject are
in
-conflict and do not dismiss other associated
facts which could be responsible for the manifestations.

-

MATERIAL,AND METHODS

Composed of 32 people with no clinical manifestations. The group ,was composed of non
smokers individuals: 10 of masculine sex and
22 of feminine sex, age varying between 20 to

57 years (36,53 +- 9,63). All denied cardio-pulmonary manifestations, the physical examination having shown no semiological data imputable to cardiac descompensation or any pneu-

mopathy.

The total group was divided in two sub
groups according to positiveness or negativeness of immunological reaction to the Chagas
Disease.

Sub-group I
- Composed of 13 healthy individuals, four of masculine sex and nine of feminine sex, Their ages varied between 20 and

56 (31,54 :h 9,97) years.

Sub-group

Composed

19 patients

of morbid antecedents and also presence of

symptoms of cardiorespiratory exposure. They
were then submitted to a severe physical exa-

mination when measurements were taken of
height and weight, which also permitted to determine corporai surface.
Then, electrocardiograms and )( Rays oí
the thorax in postero-anterior, anterior right
and left oblique projections were taken on normal individuals as well as on those carriers of
the Chagas Disease. By way of these procedures it ryyas tried to evidence possible existence
of cardiac exposure resulting from this disease.
After this initial phase, all individuals were
submitted to spirometric proof and study of
respiratory mechanics in equipment of Helvlett
Packard Inc. (USA).

in the Pulmonary
A, the results of 'which

Spirometry was realized
Function Analyzer

47402

are furnished through a digital system, or calfrom a graphic impressed in a xy registrator. In both cases the estimates are already corrected to BTPS.
culated

The study

of the

respiratory mechanics

was made on Physiograph 21526 A, using three
channels. On the first, a pressure amplifier
was connected. On the second a volume integrator which received signal of flow from a
medium gain amplifier connected to the third
channel. To rneasure the ai¡ways flow a heated
pneumotachograph was used. This in turn, was
connected to a pre-amplifier connected to a
medium gain amplifier.

The spirometric study consisted in three
tests, the person examined always in ortostatic
position. Initially a flow volume curve was established. From this curve, values of the maxi-

mum forced expiratory flow and forced expiratory flow at 50% of vital capacity 'were olotained. Next a maneuver of forced vital capacity
was realized establishing a volume-time curve,
From this curve were obtained the forced expiratory volume during the first second, the
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Both the dynamic and static compliance as
Therefore, considering that 7 Chagas pawell as the percentual relation between the two tients had this relation below 70Vo with acceleare reported in Talole VI. Statistically there is rated respiration, \re oþserved in the exact test
no difference bet'ween the groups examined. of Fisher (Table VII) a significant difference.
Averages and standard deviation

of the

TABLE

IV

values obtained during basal and accele¡ated. respiration. Statistic values of
Mann-'Whitnev

Basal respiration
Variables

Group

f

Normal

21.31

Châgas

19.98

Normal

0.45

TV

vn/ss

f-

Accelerated respiÍation

Standard deviation

Average

5.41.

6.33

Chagas

0.44

0.10
0.10

Normal

9.45

2.90

Chagas

8.44

2.35

Normal

5.94

2.13

Chagas

5.33

1.81

Respiratory frequency per minute;

Averages and standard deviation

\,

e1

0.82

0.12
1.29

I

39.17

2.68

40.52

4.2Q

0.47
18.81

0.17
0.12
6.34

19.62

4.96

11.82

4.57

0.48

1e

1.86
0.63
0-77
0.90

t2.27

Tv - Tidal volume (1); VE Expired
to body surface râtio (l/min/mz,

of the

Standard deviation

Average

volume per minute (l/min); vnTeS

-

Ûn

TABLE V
values obtained during basal and accelerated respiration. Statistic values of
Mann-Whitnev

Basal respiration
Variables

Ti
TV/TÍ

Ti/Ttot

Average

Group

Accelerated respiration

Standard deviation

NoÌmal

1.31

0.27.

Chagas

1.48

Normal

0.35

Chagas

0.32

0.40
0.10
0.10

I.{ÐÌnraI

0.45

0.04

Chagas

0.45

0.06

Standard deviation

Avefage

f.i3
1.44
0.48

0.?3
0.?2

0.07
0.09

0.64

0.22

0.68

0.19

0.48

0.04

0.49

0.04

0.79
.

1.02

0.36

Ti - Inspiratory time (sec); Tv/Ti - Tidal volume to inspiratory time ratio (l/sec); TilTtot
- Inspiratory time to
total respiratory time tatio
Averages and standatd deviation

TABLE
VI
of the values obtained during basal ând

accelerated ¡espiration. Statistic values of

Mann-'Whitney

Variable

Group

cst

RL

do

Cdyn

o
o

(Cdyn/Cst)100

RL

Average

Standard deviation

Normal.

0.17

0.06

Chagas

0.18

0.08

NoÌmal

1.92

0.56

Chagas

2.7L

0.98

NormaL
Chagas

0.1?
0.1?

0.05
0.07

Normal

103.86

16.1?

Chagas

100.65

26.25

Normal

2.02

0.6?

Chagas

1.97

0.61

Normal.

0.1?
0.15

0. rJ

Chagas

Normal

96.85

12.18

Chagas

87.54

26.07

0.08

0.17

0.38

0.40

0.06

d

I

Cdyn

m

(Cdyn/cst)100

Cst

- Static

compliance

(]/cmHro); Cdyn

-

Dynamic comptiance (l/cmHro); nL
(cmH¿O/t/sec)

0.06

-

0.79

0.94

Total pulmonary resistance

F. S.; CUKIER,
TSANACLIS, A.; PEREIRA, J. R.; BARRETTO, A. C. p. & ROMEIRO NETO, M. M.
' Respitatory mechanics inA.;patients
with Chagas Disease without cardiac insufficiency. Rev. Insú. Med. trop. São. Paulo

VARGAS,

231264-2'13, L98t.

TI!BLE

VII

COMMÐNTS

Number of individuals of eâch group according to the
percentual decÌease of the.dynamic to static compliance ratio

Altered

I
\

7

0

7

t2

13

25

700/o

?0%

Probability of the observed frequencies if the proportion of
attered in þoth groups were equal : 0.014

TABLE

In tlle

'were

no clinical evidence of functional heart

alterations.
VIII

Electíoekdiographic and radiological characteristics

02
03.

04
{J5

of the

Chest radiology

Left anterior fascicular block
complete right bundle branch brock rilith left anterior fascicular:..þ-,1ock
'1
complete .AV block with pace-maker
Complete AV block with pace-makeÎ
Complete rÍght bundle branch block with left anterior fascicular þlock

08

Extrâsystoles
First degree
Normal

09

Complete

right bundle branch block with left anterior fascicular

10

Normal
Complete

right bundle branch block

06
0?

11

t2
14
15
16

77
18

19

Chagas patients

Electrocârdiogram

Number
01

Chagas group 14 patients showed

cardiac exposure, evidenced by electrocardiographic alterations (Table VI). Even for those
whose electrocardiographic tracings'\¡¡ere admittedly normal and therefofe were in the "indetermined chronical phase"¡t it is doubtful that
there exists no cardiac lesion, since electrophysiological modÍfications had been shown in
such patients. In both situations, however, there

Av block

:'

Left ventricular hypertrophy - Inative

block

Normal
Normal
Normal
Normal

Left ventÌicle I
Normal

zone

Left and right ventricle I
Normal

Extrasystoles
NormaI
NormâÌ
Normal

Right ventricle I
Normal

Norma1

Complete right bundÌe brânch block
Left anterior fascicular þlock

with left anterior fascicular block

In this way, the results of pulmonary func'
tion tests in this groups of pâtients totally free
from symptoms, express the real state of the

in the

Left ventricle I

Normal
Normal

Left anterior fâscicular block - Extrasystoles

respiratory function

Normal
Normal
NormaI

Chagas Disease.

The spirometry is a classical method used
as a routine in studies of respiratory physiology and pathophysiology justifying its use in

this research.

It was observed, under this aspect, that Chagas patients with no symptoms, iust like normat individuals included in the control group,
showed tests in the timit of normality. In fact
analysing a population of Chagas patients with
characteristics similar to our patients, MAN'
ÇO 23 noted reduction of the forced expiratory

Normâl
Normal

volume during the first second in absolute

va-

lue as well as percentual of vital capacity. fn
this work. however, there is no reference :to
smoking, which can leave doubts on its participation on the determination of the referred
alterations.

It must be emphasized that in our study
the forced vital capacity and he forced expirato(y volume during the fir,st second, were nor'
mal, as well as the maximum voluntary ventilation and the forced expiratory flows. In this
case, the importance of normal behaviour of
flows loetween ?5 and 85% of. vital capacity and
50% of this capacity, must be emphasized since they are those which more precociously per'
mit to recognize the functional exposure of the
269
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small airways in the spirometric test, which
fact was evidenced by MACKLEffi sf ql. ls,zz.
In view of the facts exposed above it is li
cit to believe that the ..chagasic" compromising in patients exempt from cardio-respíratory
symptoms, previous or present, does not alter
the spirometric test. Thus, the presence of modifications of this test, in this group of patients
must consequently be attributed to factors independent of the disease.
.A,iming at a better evaluation of the pulmo-

nary function, the control exercised by the

res_

piratory center, was also examined. This has
þeen exaustedly investigated since the classical
works of HALDANE ,& PRIESTLEY 14. It is
o"elieved that the measurement of ventilation
reflects the capacity of the respiratory center
to generate stimulus. BARCROFT & MARGA._
RIE 1, and more recenily CLARK & VON
EULER 4 suggested that the relation between
the tidal volume and the duration of the ins_
piration is the better index of the nervous con_
trol of this phase. FinaIIy, the rela;tion between
inspiratory time and total respiratory time
would express the potentiality of inspiratory
that is, \¡¡ould indicate the fraction on the respiratory cycle where the inspiratory muscles are
in activity. Rigidþ, however, the electric activity
of the inspiratory muscles precedes in mili-seconds the start of volumetrical modifications
of inspiration and continues during part of expiration. These times are however clinically su_
perposed

2ó.

During the study

it

was noted. that the

va-

lues of ventilation per minute, and particularly
those referring to the relation between this and
the corporal surface (which permits better
comparative analysis between the results) are
similar in the groups of normal and. .,chagasic,,
individuals.

In the same

manner, the id.entity

of

beha_

viour of relations between the tidal volume and
inspiratory time and between this and the total time of respiratory cycle in both groups per_
mits to suppose that the respiratory control is

norriral in carriers with no symptoms of the
chronical form of Chagas Disease. These obser_
vations remove any possibility of alteration of
activity of the respiratory center, consequenily
excluding existence of alterations at the level
of central nervous system.
270
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The values of pulmonary resistance were
normal. Just as it occurs in noimal individuals,
the carriers of Chagas Disease do not show any
alteration of this variable dependent of respiratory frequency. From this observation, the
absence of alteration of pulmonary funótion becomes evident, at least in accentuated manner.

It must be pointed out the observâtion of
ESTEVEZ et al.8 who analysing functionalty
carriers of this disease found reduction of com_

pliance, and alterations more pronounced. in the
group with cardiac enlargement. possibly these

discoveries result from increase of pulmonary
elastic recoil consequent to cardiac insufficien-

cy.

In our study, rigidly excluding patients with
clinical signs of cardiac descompensation, we
did not find any case of similar behaviour.
Actually, one cannot, through determina_
tions previously cited, remove the possibility of

eventual alterations in the peripherical airways.
Thus, methods which permit to detect obstruc-

tion of the small airways are essential for precise diagnosis. a.s well as to permit correct interpretation of possible alterations of the pul_
monary resistance.

In fact studies of the respiratory mechanics confirmed that the conventional technics
prevÍously referred to, are not sensitive and do
not usualþ detect this obstruction. This is due
to the f.act that the peripheric bronchus contribute with only L0 to B0% of the total resis_
tance of the tracheo-bronchial f¡sss,ls. If the
superior airways are included in the measurements of resistance, participation of the small
airways wilt still be smaller 3s. These can thus
be considered in a certain"way as ,.si1ent zones"
in the tung.
Em 1966 MACKLEM & MEAD2r, showed
that the time constants (compliance x resistance) of the pulmonar units d.istal to these airr¡/ays are approximately 0.01 second. Under
these circumstances they concluded. that a
difference of 0.04 seconds between these units
would be sufficient to determine reduction of
dynamic compliance with increase of respiratory frequency. Consequenily, the analysis of
compliance in relation to frequency ïirould be
a test that would permit chatactefization of
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in pdtients with

in small airways

rs,21 22,33,3s.

DeSpite

Although there are no elements to conclude

elevation of respirâtory frequency normâl individuals maintain compliance in stead5r values,
while accentuated. decrease occur when there is
the so called small airway disease 15'21,22,3s.

in a definite form the real cause of this alteration, it must be remembered that all patients
examined had no symptoms and none of them
presented previous episode of cardiac descom.

In view of homogenizing the results, it rvas
tried to interrelate the dynamic and static com-

pensation.

pliance.

It

was therefore possible

to

compare

the values by way of percentual relation
both. The reduction of this relation

between

with increases of respiratory frequency was

de-

nominated frequency dependent compliance.

fn this work, it was observed that none of
the normal individuals presented teduction of
this relation beyond 75Vo and in only two this
was below 80%. In view of these results the
critical limit was considered ?0%. This being
determined, lower values permitted to describe
compliance as frequency dependent.
This indicates that, the regions of the lung
do not sho,w gynchronism of function. At the
moment of zero flow in the mouth, air is
flowing in the lung from one region to another 2e. In this r'i¡ay the redtiction of compliance
means alteration in the distribution of ventilation. In addition, the regions called "slow"
will have a smaller tidal volume than the "rapid" resulting in abnormality in the distribution of inspired air2i.

In the present work seven patients with
chronical form of Chagas Disease showed reduction in this relation, bqyond the limit considered
normal which permits to classify them as having frequency dependent compliance.
This data submitted to the precise test of
Fisher, showed that this frequency was stati'stically significant when compared to that of
normal individuals.
The characterization

of

exposure

in these

it is result from primary modification of the bronchial tree, or subordinated to interstitial transudation due to

patients permits to suppose

cardiac insufficiency

e.

It must be observed that the primary bronchial exposure in Chagas Disease has been studied by various 4uthors8,13,17,23,32.34 but the results were controversial. It is known on the
other hand, that cardiac insufficiency determines frequency dependence of compliance.

Corroborating ,with this observation, a patient with normal pulmonary function, submitted to cardiac catheterism revealed normal pressure in pulmonar capillars.
These elements permit

to consider that

al-

terations in small airways are not due to pul-

monar congestion, but to primary lesion of
bronchi by Chagas Disease.
R,ESUMO

Mecânica respiratória em pacientes portadores
de doença de Chagas sem insuficiência cardíaca
Os Autores estudaram a funçáo pulmonar
em 19 pacientes chagásicos. Estes eram assintomáticos, náo referindo manifestações cárdiopulmonares prévias ou atuais, náo havendo ao
exame físico dados semiológicos imputáveis a
descompensação cardíaca ou qualquer.pneumopatia. Comparativamente foram analisadas as
provas de funçáo pulmonar em 13 pessoas hÍgidas, com sorologia negativa para Doença de
Chagas. Todos os componentes do estudo, isto
é, os 32 indivíduos examinados negavam presentemente ou nos antecedentes o hábito de fumar. Após exame físico rigoroso., foram obtidos
eletrocardiograma e radiografia de tórax nas
posições póstero-anterior e oblíquas anteriores
direita e esquerda, sendo a seguir submetidos
a prova espirométrica e ao estudo da mecânica
respiratória. Os achados obtidos revelaram, volumes pulmonares e fluxos expiratórios semethantes nos dois grupos, encontrando-se normais em relação aos valores preditos. O controle nervoso do centro respiratório exerceu-se
de forma semelhante tanto nos chagásicos quan-

to nos indivíduos normais, não havendo portanto, evidências de alteração a nível central. A
resistência pulmonar total situou.se dentro da
faixa da normalidade, em ambos os grupos. As
forças elásticas dos pulmões, caracterizadas pelo estudo da complacência estática, encontraram-se normais. A relação porcentual entre as
complacências dinâmica e estática foi inferior
a 10% em sete pacientes chagásicos ao se au27r
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mentar a freqüência respiratória. Em nenhum
dos normais, tal relação decresceu até este nível. Este resultado foi interpretado como indicando comprometimento das vias aéreas de pe-
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naþara Koogan, 1978,

p.

Rio de Janeiro,

Gua-

got.

13.

GODOY, R.
- Aspectos clínicos da moléstia de Chagas.
Rev. Med. C.A.O.C, (São paulo) Z,t 9g-lOZ. Lg6Z.

L4.

HALÐANE,

queno calibre.

REFERENCES

J. S. & PRIESTLEY, J. c.
The regula.
tion of the lung ventitation. J. physiol.- (London) 32:
225-229, 7905.

1.

J. & MARGARIE, R.
Some effects of
carbonic acid on the character of -human respiration.
J. Physiol. (London) 72: 1?5-198. 1931.
BARCROFT,

15.

M.

J. C.; MACKLEM, p. T. & THURLBECK,

W.

Site and nature airway obstruction in chronic
obsttuctive lung disease. New. Engl, J, Meil. (Boston)

M.A,CKLEM, p. T. & CHRISTIE, R. V.
in Disease. philadelphia, Saundets,

2. BATES, D. V.;

HOGG,

278:

1355-1360. 1968.

Respiratory Funcúion
1971,

p.

J.; SL,{TIN, R,. C.; LEBOtJI¡ITZ, M. D.
The maximal expiratory flow volume curve. Amer.- Rev. Resp. Dis. (Nev/ yotk) l1B:

KNUDSON, R,.

93-94.

&
3. CLARKE, S.

Respitatory function tests. Brit. J.

Hosp. Med, (London)
Z: 18?.158.

4.

BURRO\iVS,

B.

587-600, 1976.

19?6.

KOEBERLE, F.
Rev. Goiana Med.

CLA-RK, F. J. & VON EULER, C.
On the
- physiol, regulation
of depth and rate of breathing. J.
(London)

patogenia da moléstia d.e

3:

Chagas.

155-180, 1952.

222: 267-295, 1972.

18.

5. CLEMENTS, J. A.: SHARP, J. T.; JOHNSON, R,. p.
& ELAM, J. O.
- Estimation of pulmonary tesistance
by repetitive interruption
of airflow. J. Clin. Invest.
(Ne$' Haven) 38:

6.

COMROE

med. Parasiú, (Deutschland)

B.; BRISCOE, \.V. A. & CARLSEN, E.

KOEBERLE, F.
Bronquectasia chagásica: estudos
quantitativos no sistema
neuro-vegetativo do tracto tespirâtório. rn: CoNGRESSO INTERN¡{CIONAI DE
DOENçÂ ÐE CHAGAS, Rio de Janeiro, 19b9. Anais.
Rio de Janeiro, 196f, p. 68A.

20.

LARANJA, F. S.; DIAS, E.; NOBREGA, c. & MIRANDA, A.
Chagas disease: a clinical epidemiology
- study.
and pathology
Circulaúion (New ]¿ork) 14: 1095_

The lung:

7. DEL NERO JR,., E. L.; DIAMENT, J.; pApALEO NET_
TO, M.; R.{NGEL, F. Á.; SERRO AZUL, L. c.: TRANCHESI, J. & pItEccI, F.
parâmetros sistóiicos fonomecanográficos do ventriculo
esquerd.o na foùma pré_
clÍnica da Doença de Chagas crônica. Rev. Hosp. Clin.
Fac. Med. (São paulo) 29: 388-389, t9?4.

8. ESTEVEZ, J.

.q,.; ISOARDI, O.; KUSCHNIR,
GUEZ MONTENEGRO, C. & PODIO, R. B.

Cardiol. (São Pauto) Z0: ?9-Bg,

1040, 1956.
2L

E.; INIEstudio

de la funcion pulmonar en la cardiopatia- chagásica
cronica: en reposo y despues de la administracion de
drogas simpatico y parasimpaticométicas. Arq. Brasil.
1962.

22-

23

persons. J. Clin. Invest. (New Haven) g6: 1680-1697.

195?.

-

Desempenho ventticular na Doen.

de Medicina da Universidade de São paulo,

272

S.

.4,.

MANÇO, J. C.; c,qLLO JR,., L.; MARIN NETO, J. A.
& AMORIM, D. S. Alterações funcionais pulmonâ,res
- estudo
na moléstia de Chagas:
espirográfico. Arq. Braril.
Cardiol. (São Paulo) ?9 (Supl. 1): tS2, 1976.

RIM, D. S.

25.

MARSHALL, R,.

physical

properties on the lungs
- The
in relation to the
subdivision of lung volume. Clin.

Sci. (London) 16:

50?-515. 195?.

19?8.

& LORGA, A. M. _ Aspectos cinean.
giocârdiográficos da forma suþ-c]Ínica da Doenga de
Chagas. In; DOHMAN, H. J. F. & ROCHA, A. F. c, _
GARZON,

MACKLEM, P. T.; THURLBECK, W. M. & FRASER,,
disease on small airways.
- Chronic obstructive
Ann. fntern.
Med. (Philadelphia) T4: t6I-L7,t, Lgl-L.

MANçO, J. C.; GODOY, R,. A.; GALLO JR,., L. & .AMOResposta ventilató¡ia à metacolina ¡a
forma crônicâ- da Doença de Chagas: resultad.os preliminares de estudo espirográfico, Arq. Brasil. Caliliol.
(São Paulo) 2O: 1?5.1?8, 196?.

10. FRANK, N. R,.; MEAD, J.; STEBENS, A. A. & STO_
REY, C. F.
Measurement of pulmonary compliance
in seventy health
young adults. J. AppI. physiol. (Wa_
shington) 9: 38-44, 19b6,
ça de Chagas, Estudo ecocardiográfico em fase pré.
clínica. [Tese Docência-Livre]. São paulo, Faculdaale

MACKLEM, P. T. & MEAD, J.
Resistance of central
- by
and peripheral airways measured.
tetrograde cathe_
ter. J. Appl, Physiol. (Washington) pZ: A95-401, 1962.

R. G.

9. FRANK, N. R,.; MEAD, J. & FERRIS JR,., B. c. _
The mechanical þehavior of the lungs in health elderly

12.

904-A08, 1959.

19
A..

Clinical Physiology and pulmonary Function
Tesús, 2nd.
ed. Chicago, year Book Medical publishers, 1962, p. UB.

,4.

I0:

1262-12?0, 1959.

JR., J. H.; FORSTER,, R,. E.; DUBOIS.

11. IRIEDMAN, A.

KOEBERLE, F.
Chagas-Bronchiektasie (euantitati
- am
ve undersu chungen
vegetativem nervensyptem des
Respirationstraktes-vorl anfige Mitteilung. Z. Tropen.

26

MISEROCCHI, G, & MILIC-EMILI, J. _ Effect of me.
chanical factors on the relation beüween rate and depth

of breathing in cats. J. AppI. p\ysiol.
4L: 277-284, 7976.

("Washington)

VAR'GAS, F. S.; CUKIER, A.; TSANACLIS, A.; PER,EIR,A, J. R,.; BAR,R,ETTO, .á,. i. P. & ROMEIR,O
NETO,
¡Ùespiratory mechanics in patients with chagas Disease without cardiac insufficiency. Rev. rnst. Meal,
23t264-2'13. 1981.

27

MORRIS, J. F.; KOSKI, A. & BREESE, J. D.
Normal values and evaluation of forced and. expiratory
flow. Amet. Rev. Resp. Dis. (New york) lU: ?55-?62.

MOTOYÁMA,

-

E. K.; ALMIRALL, J. J. & MILIC.
A new analysis of the interaction of

hipoxia and hypercapnia on þreathing. Chest (Iuinois)
73: 263-266, 19?8.
to

OTIS, Á. B.; MCKERRO\{, c. B.; BARTLETI, R. A.;
ME,{D, J.; MCILROY, M. A.; SELVERSTONE. N. J.
& RADFORD, E. P.
Mechanical factors in distribution of pulmonary ventilation.
J. Appl. physiol, (lvashington) 8: 42?-430,

30.

pedêutica Cardiológica: bases fisiopâfológicas.
Janeiro, Guanabâra Koogan, Lg7,t, p. 204.

32. SIQUEIRA, L. A. & AYALA, M. A. R.

I9?5.

EMILI, J.

N. B.
The assessmeúi óf air ftow ò¡strùc.
tion: r'ole. of measurement
of airways resistance . and.
of tests.of forced expiration. Brit. J, Dis. Chest. (London) 65:135-169,19?1.

L. c.; FRIEDMAN, .4. A. &

Rio

de

O Þrobtema

- Chagas.
da hemossiderose pulmonar na Doença d.e
Rev.
Soc, Brasil. Med. Trop, (São paulo) 6: 251-255, 19?3.

33.

SOSA,

E. A.

Contribuição ao estudo da condução

- na
atrio-ventricular
forma crônica indeteminada da
Doença de Chagas. lDissertação de Mestrado]. São
Paulo, Faculdade de Medicina da UnÍversidad.e de São
Paulo, 19??.

ô4. VIANNA, L. G. &

VIANN.A,

A. L.

Bronquectasia e

- a sua
pneumopatia chagásica: estudo sobre
incidência.
Rev. Inst. Med, trop, São Paulo p0: 64-66, 19?8.

1956.

PRIDE,

SERRO AZUL,

M. M. _

trop. são paulo

35.

Á. J.; VINCENT, N. J. & M¡,CKLEM,
P. T.
Frequency dependence of compliance as a
test for obstruction in the small airways. J. Clin.
IryOOLCOCK,

fnvest, 48:

1097.1106, 1969.

DIAMENT,

J.
- Miocatdiopatia de Doença d.e Chagas. In: SERRO
AZVL, L. G.; PILEGGI, F. & TRANCHEST. J.
pro-

-

Recebido para publicaçáo em 18/?/19e0.

()ta

