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Significantly higher levels of immunoconglutinin were found in the sera of 40 Cameroonian patients aged
between 15 and 80 years with congestive cardiomyopathy than in a matched group of normal Cameroonian
controls. C3 values were also abnormal in the group with congestive cardiomyopathy, and a negative correla-
tion was found between the C3 and immunoconglutinin values, indicating complement incorporation into
immune complexes. Further, the levels of immunoglobulins G, M, and A were all raised, the most striking
increase being of IgM, which was greater than in the normal controls and in a group with 'other cardiac
disease' studied for comparison. Complement-fixing autoantibodies to cardiac muscle of the class IgG and
IgM were found by immunofluorescence techniques in a significant proportion of the patients with congestive
cardiomyopathy. Finally, evidence of trypanosomiasis wasfound by immunofluorescence tests in 27-5 per cent
ofpatients with congestive cardiomyopathy, compared with 8&5 per cernt ofpatients with other cardiac disease,
and 1.9 per cent of normal Cameroonian controls selected randomly.
We think that some cases ofcongestive cardiomyopathy in Cameroon may be caused by untreated subclinical

attacks of African trypanosomicsis which produce immune complexes that damage the cardiac tissue where the
parasite is lodged. Secondary autoimmune carditis modifies the course of the disease, with the resulting
end-stage picture.

Congestive cardiomyopathy has been defined as a filaria and trypanosomiasis (Shaper et al., 1968).
disorder of heart muscle of unknown aetiology or Sanders (1963) and Sanders and Ritts (1965)
association which is characterized by poor systolic suggest an immunological basis for the disease on
function (Oakley, 1972). It has been variously the evidence of autoantibodies to cardiac tissue
known as idiopathic cardiomegaly (Reisinger and found in the sera of many patients with idiopathic
Blumenthal, 1941), nutritional heart disease (Gil- cardiomegaly, by indirect immunofluorescence
landers, 1951), cryptogenic heart disease (South tests, and of intense staining deposits of gamma-
African Medical Journal, 1960), cardiovascular globulin in the sarcolemma and subsarcolemmal
collagenosis (Becker, Chatgidakis, and Van Lingen, regions of ventricular muscle found on cardiac
1953), 'a cardiac disease of unknown aetiology' biopsy or at necropsy. Dodson et al. (1967), using
(Stuart and Hayes, 1963), and heart muscle disease tanned red cell haemagglutination techniques, found
(Eddington and Jackson, 1963). antibodies to cardiac muscle in 2 out of 5 patients
Although mainly prevalent in the tropics, where with cardiomyopathy. Furthermore, sustained high

it is an important cause of cardiac pathology, its levels of antiheart antibodies in the serum, induced
incidence in temperate climates is probably under- by repeated injection of heart antigens, resulted
estimated (Hutt, 1972). Among the suggested in carditis in animals (Kaplan and Craig, 1963).
causes are alcohol (Brigden and Robinson, 1964), These animals also had autoantibodies to autologous
the peripartum period (Walsh et al., 1965), viral heart shown by immunofluorescence, complement
infections (Bengtsson, 1972; Grist and Bell, 1969), fixation, and flocculation techniques, and deposits
systemic hypertension (Kristinsson, 1969; of bound gammaglobulin were detected in the
Goodwin, 1970), and parasitic infections such as cardiac myofibres around the focal lesions.
Received 8 October 1975. On the other hand, Fletcher and Wenger (1968)

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://heart.bm

j.com
/

B
r H

eart J: first published as 10.1136/hrt.38.6.605 on 1 June 1976. D
ow

nloaded from
 

http://heart.bmj.com/


606 Blackett and Ngu

found no difference in the incidence of antiheart Antibodies to cardiac, skeletal, and smooth muscle tissue
antibodies (by immunofluorescence) in 34 patients were determined using the indirect immunofluorescence
with primary myocardial disease and in 71 control techniques in sera from (1) all the patients with con-
subjects. In Uganda van der Geld (1964), van der gestive cardiomyopathy and other cardiac diseases;
Geld et al. (1966), and Shaper et al. (1967) also (2) 31 of the 52 Cameroonian blood donors; (3) 50
found a high incidence of antihea antibodies in randomly selected Europeans who had never lived in

...... . Af~~~rica; and (4) 20 healthy Cameroonian medical
both patients with idiopathic cardiomegaly and students.
controls. Clearly, in view of these conflicting re-
ports, further studies are needed to elucidate the Immunoglobulins
role of immune mechanisms, if any, in the patho- IgA, IgG, and IgM were estimated by the single radial
genesis of congestive cardiomyopathy. immunodiffusion method (Mancini, Carbonara, and

Heremans, 1965) using the same batch of commercial
Patients

antisera (Wellcome diagnostic reagents). All determina-
Patients tions were performed under identical conditions of

Patients were selected who conformed with the temperature and the plates were read after 48 hours.
WHO criteria for 'cardiomegaly of unknown Pooled Cameroon normal serum, previously related to

Wor crtrialfOrcardioma, of unknown WHO reference serum, was used as the working
onlarigin't(W l Hcalth O izthbioen,t1967): cardiac standard reference serum. Log transformation of the data

failure; pulse of usually small volume, sinus rhythm with was used for statistical analysis, the results being ex-

occasional ectopic beats; diastolic pressure either pressed as mtemational umnts per millilitre (IU/ml)g
normal, or if raised to 100 to 130 mmHg (13.3 to 17.3 In the case of IgM, where many results were very high,
kPa), falling to normal after treatment of the heart high dilutions of the sera were used to obtain accurate

failure; apex beat forceful and often associated with a readings.
left parasternal heave; thrills and murmurs of mitral and Bic/Bia (C3) globulins
tricuspid incompetence, characteristically diminishing These were similarily determined by the single gel
or disappearing on treatmnent; and a third sound diffusion precipitation technique (Mancini et al., 1965),
commonly present at the apex even after correction of and the values expressed as a percentage of the WHO
overt failure. andrthe seruc.

Laboratory investigations were undertaken to exclude,
when possible, liver, kidney, or thyroid disease; anaemia Immunoconglutinin estimation
and sickle-cell disease; collagen vascular disorders; Immunooonglutinin was titrated by the method 2A of
syphilis; acute rheumatic fever; and diabetes. Chest Coombs, Coombs., and Ingram (1961) incorporating the
x-ray examination and 12-lead electrocardiograms were 'sedimentation patter' technique of Lachmann (1966).
recorded routinely, but owing to lack of facilities cardiac The anti-Forssman serum used was raised by successive
catheter studies were not undertaken. The i-Forssmanserum aiv
Of the 40 patients fulfilling these criteria 19 were men, courses of immunization with Forssman hapten, andOfa the 40 patients,fulaling21wesecriteriawo 9wemen,mfractionated to obtain a macroglobulin through Sephadexmean age 47-5 years, and 21 were women., mean age 43-5 G-200. The sedimentation patterns in these plates

years. Nine (22.5%) of these had the sickle-cell trait (using006% alexinated sheep red cells) were assessed
(haemoglobin genotype AS), the same incidence as re- after aw therea ced oern atsese,
ported previously in the 'normal' population of Yaounde after allowt g the reaction to proceed ovelight at 4rC,
(Languillon, 1957; Gamet and Labes, 1964). by the technique of 'pouring'. The following controls

were included in each run:
(a) Positive control-pooled serum from patients with

Materials and methods trypanosomiasis.
(b) Negative control-serum known to have no demon-

The sera collected from several groups of subjects were strable immunoconglutinin activity.
separated within a few hours and stored in aliquots at (c) Specificity control-sheep red cells were exposed to
-20°C to prevent thawing and refreezing. The groups heat inactivated (56°C for 30 min) horse serum and
comprised (a) 40 patients with congestive cardiomyo- anti-Forssman serum. The immunoconglutination
pathy; (b) 52 randomly selected Cameroonian blood reaction was performed with these cells and the test
donors; and (c) 26 patients with non-hypertensive serum, at the highest concentration used in the titra-
cardiac disease (designated 'other cardiac diseases'). tion, to control for positive sedimentation other than
The group of 26 comprised 13 patients with acute conglutination.
myopericarditis-2 of trypnanosomal origin and the re-
maining 11 of viral aetiology (Coxsackie A and B, polio Immunofluorescence
and Echo virus)-6 patients with rheumatic heart Immunofluorescence tests were performed using the
disease; 6 patients with hypertrophic obstructive cardio- sandwich technique to detect autoantibodies to heart and
myopathy; and 1 with endomyocardial fibrosis. other muscle tissues. Tests were performed on the

Sera from the above three groups of patients were following tissues: (a) human fetal heart; (b) rat heart;
studied for immunoglobulins, Bic/Bia globulins (C3), (c) rat kidney, for smooth muscle in blood vessel wall;
immunoconglutinins, and antitrypanosomal antibodies. and (d) rat skeletal muscle. All examinations were under-
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Congestive cardiomyopathy 607

TABLE 1 Mean (± SD) levels of immunoglobulin (IU/ml) and C3 (% of WHO ref. serum) in controls,
patients with congestive cardiomryopathy, and patients with other cardiac diseases together with ratios of variance
of patients from controls.

Controls Congestive myopathy Other cardiac disease
(n=52) (n=40) (n=26)

Level Variance ratio Level Variance ratio

IgG 170-2+57-4 192-2+96-3 2 28 (F<0-005) 173+ 87-2 1-94 (F<0-05)
IgA 120+29-2 149+53-6 2-95 (F<0-005) 121+47-7 2-52 (F<001)
IgM 182+64 339+215 5-37 (F<0005) 228+67 0-55 (NS)
C3 120+23-3 125 +53-5 11-25 (F<0-005) 156+42-8 7-47 (F<0-005)

taken on 6,u cryostat sections mounted on slides and those of the Cameroonian controls (F < 0005,
air-dried overnight. variance ratio test) (Table 1). In addition IgM

Sera were tested diluted 1/10, 1/20, and 1/40. The values greater than 2 SD above the mean were found
conjugate (Wellcome diagnostic reagents, Rabbit anti- in 18 patients with congestive cardiomyopathy, and
human IgA; IgG; IgM-FITC) was diluted 1/50. The in 12 of these the values exceeded 400 IU/ml
sera were applied for 20 minutes, followed by washing in m 12 Inthese of other cardedisease thephosphate-buffered saline (PBS), pH 8-0, for 30 minutes. (FIg 1) In the cases of other cardiac disease the
The conjugate was then added and after 20 minutes this IgG levels were significantly different by the
was rinsed off three times in phosphate-buffered saline variance ratio test from the controls (F <005)
before the slide was finally washed for 2 hours. The class and the IgA (F < 0.01). In the case of IgM, though
of antibody was identified by purified anti-human the variance ratio test showed no significant
IgG-FITC, IgM-FITC. IgA-FITC. Complement- difference from the controls analysis of the means
fixing ability was investigated with anti-Ble/Bia globulin showed a difference at the 95 per cent confidence
fluorescein conjugate preparation, after the addition limit.
of either fresh or heat-inactivated (56°C for 30 min)
serum from normal European controls.

All sera were coded, a known positive and negative 1000-
c3ntrol included in each run, and all read by the same 0 0
observer with a Nachet 200 microscope with a quartz 00 0
iodide light source. The results were recorded as positive 700°
or negative at the dilution of serum employed, and the
site of staining recorded as sarcolemmal/subsarcolemmal SOO0
or microsomal. oo 0 0

0 O0

Trypanosomiasis °
0 0 0The indirect fluorescence antibody technique has been E300°

shown to be the most sensitive method of detecting , T oo o 0 0 0
trypanosomal infection (Alvarez, Cerisola, and Ro- 0
wedder, 1967). T. gambiense is antigenically similar to cr200-
T. rhodesiense, and the latter was used as antigen in 0 00 0 o0o
testing for antibodies to T. gambienye in the test sera. 0
The indirect fluorescence was performed by the sand- 0
wich technique and serial dilutions of the test sera were 0
used to obtain the titre of antibodies present. I00-

Results 70

ImmunoglobulinsI'I'2 '''''Immunoglobulins ~~~~~~010 20 30 40 50 60 70 80
The mean levels of IgG and IgM in the control Aqe (yeors)
group ofCameroonians were significantly higher than
in appropriately matched Caucasians, a finding that FIG. 1 Serum IgM levels (IU/ml) in patients with
has been previously reported by Turner and Voller congestive cardiomyopathy. Vertical interrupted line
(1966) and Rowe et al. (1968). The mean values of indicates geometric mean plus 2 SD above and 1 SD
IgM, IgG, and IgA in the patients with congestive below mean of data from normal Cameroonian
cardiomyopathy were all significantly higher than controls.
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608 Blackett and Ngu

8- the patients with other cardiac diseases was 156
IU±42*8, which again was a highly significant

7- * * * 0 difference (F<0-005 variance ratio test). Interest-
6- . . . . ingly, the lowest C3 levels tended to be associated

with the highest immunoconglutinin levels (Fig. 3),
U s * * the coefficient of correlation being -0{639.
cr 4 .. ..... ....0 0O Immunofluorescence

3 00.O @Ooo.o0000000 There was a high level of antibodies to the tissues
tested in both the patients with congestive cardio-

2- oo00-0@ *mo"0 o 0 myopathy and those with other cardiac disease,
with no significant difference between the two

I-°0000000 0 groups of patients. Only a few in the control group

< IO 20 30 40 s 6 70 a comprising sera from randomly selected Cam-eroonian blood donors had antibodies to cardiacAge (years) muscle, whereas antibodies to skeletal muscle were

FIG. 2 Serum immunoconglutinin (IK) titres in found in many (Table 2). No antibodies to skeletal
patients with congestive cardiomyopathy (0) and or cardiac muscle were found, however, in the
in matched Cameroonian controls (0). control sera from healthy Cameroonian medical

students and Europeans who had never lived in
Africa.

Immunoconglutinin and Bic/Bia (C3) globulin One notable finding was of the sarcolemmal/
Immunoconglutinins are autoantibodies of the im- subsarcolemmal staining in the skeletal muscle,
munoglobulin classes G, M, or A which react with whereas in the fetal heart sections the staining was
the complement components C3 (Lachmann and microsomal. The antibodies were of the immuno-
Coombs, 1965) and C4 (Lachmann, 1966) after their globulin class G and M, and were complement
binding to antigen-antibody complexes (Coombs binding.
et al., 1961). The values obtained in the group of
patients with congestive cardiomyopathy and in the Trypanosomiasis
normal Cameroonian controls is shown in Fig. 2. Although T. gambiense is antigenically close to
The difference is highly significant (P < 0-005 T. rhodesiense the results tended to underestimate
Student's t test). In the patients with other cardiac the levels of antibodies in the samples. Nevertheless,
diseases the mean immunoconglutinin titres of of the 40 patients with congestive cardiomyopathy
those with myopericarditis (4.1) and rheumatic 11 (27J%) showed evidence of trypanosomal in-
fever (4-7) were not significantly different from
those with congestive cardiomyopathy, whereas
patients with hypertrophic obstructive cardio- 7 00
myopathy and endomyocardial fibrosis had mean 6 0 0000
values of 1-4 and 2, respectively, similar to the
normal Cameroonian controls. Interestingly, the
highest immunoconglutinin values (range 5 to 8 0 0 00
-log2 titre) obtained in this group of patients with @
other cardiac diseases were found in the sera from 0040 0
4 subjects with trypanosomal infection. Two of 0
these had trypanosomal myopericarditis and the
other two were from the group of 6 patients with
clinical rheumatic heart disease. Trypanosomiasis 2 0 0 08 0

is a well-known cause of high serum immuno-
conglutinin levels (Coombs et al., 1961; Ingram r=-0-639
et al., 1959). _1
The mean (± SD) C3 values in the control sera 0 40 IO Iso 2Q0 250

were 120 IU/ml±23-3. The mean values in the c R. S.
group with congestive cardiomyopathy showed a
wider scatter 125 IU/ml± 53-5. However, there was FIG. 3 Serum immunoconglutinin (IK) titres of
a highly significant difference between the two patients with congestive cardiomyopathy plotted
groups (F < 0-005 variance ratio test). The mean of against corresponding Bic/Bia (C3) values.
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Congestive cardiomyopathy 609

TABLE 2 Percentage of patients and controls showing immunofluorescent tissue antibodies at various serum
dilutions.

Diagnosis No. studied Skeletal muscle Heart Smooth muscle

Serun dilutions

1/10 1/20 1/40 1/10 1/20 1/40 1/10 1/20 1/40

Congestive cardiomyopathy 40 75 60 28 60 35 28 40 25 20
Other cardiac diseases 26 85 72 31 65 55 40 30 27 22
Cameroonian blood donors 31 40 35 9 5 3 Not done
Cameroonian medical students 20 - -

Europeans 50 --- - -- - -

fection, 3 with a titre of 1/16, and 9 with a titre of and congestive cardiomyopathy could possibly be
1/64. Two patients with myopericarditis also had unrelated and independently related to the agent or
antibodies at a titre of 1/64, and as the trypanosomal agents that precipitated the cardiac damage. The
antibodies were also found in the pericardial fluid raised immunoconglutinin levels in the patients with
they were diagnosed as having trypanosomal heart acute rheumatic fever and trypanosomal myoperi-
disease. Two further patients with acute myo- carditis are in keeping with the known immuno-
pericarditis, clinically diagnosed as acute rheumatic pathogenesis of these diseases. The moderate rise in
fever, were also found to have antibodies to T. those with viral myopericarditis is consistent with
rhodesiense (both at a titre of 1/64), suggesting a the findings in other viral infections (Coombs et al.,
plurality of pathology or that they were masquerad- 1961), though the precise mechanism operating in
ing as rheumatic heart disease. Only one (1.9%) such cases is still unclear.
among the sera from 52 randomly selected Cam- Immunoglobulins are produced in response to a
eroonian blood donors was found to have antibodies variety of stimuli. The higher levels of immuno-
to trypanosomiasis at a titre of 1/16. globulins in the patients with congestive cardio-

myopathy and other cardiac diseases compared
with controls might in part be due to autoantibodies

Discussion to cardiac tissue. However, the striking increase in
Congestive cardiomyopathy is probably the end- IgM levels was seen only in patients with congestive
stage of many different cardiac insults that act cardiomyopathy and consequeatly must derive from
through the same mechanism to produce the cardiac a different stimulus. Persistent parasitization is
damage. Our results suggest that the pathogenesis known to be associated with increased IgM syn-
may be immunological. thesis (Lambert and Houba, 1974), and possibly

Immunoconglutinin concentrations are abnor- a difference of specific parasitic infection among the
mally high in conditions with immunological dis- groups tested rather than any difference in host
turbance such as systemic lupus erythematosus and response to the infection is responsible for this.
progressive nephritis (Coombs et al., 1961; Ingram, Antibodies to cardiac tissue have been reported
1959; Ngu and Soothill, 1969). Immunocon- in a variety of heart diseases, but except in rheu-
glutinins are autoantibodies that react with some matic fever, in which they may play a pathogenic
complement components after their binding to role (Goldstein, Halpern, and Robert, 1967), their
antigen-antibody complexes, and recently it has significance is far from clear (Kaplan and Frengley,
been shown that they enhance the clearance of 1969). The production of carditis in animals after a
soluble immune complexes (Ngu and Lambert, prolonged circulation of antibodies to cardiac tissue
1976). Thus, the significantly raised immuno- suggests a causal role (Kaplan and Craig, 1963).
conglutinin titres in the sera of our patients with Though this might also be the case in congestive
congestive cardiomyopathy compared with normal cardiomyopathy, the alternative view that these anti-
Cameroonian controls suggest that similar mecha- bodies are produced in response to cardiac damage
nisms were at work. This view is further substan- by other agents cannot be refuted (Gery, Davies,
tiated by the negative correlation between the and Ehrenfield 1960). We found cardiac antibodies
immunoconglutinin levels and C3 levels in the of the G and M classes. That they participate
group with congestive cardiomyopathy, indicating in the formation of immune complexes was sug-
complement incorporation in immune complexes. gested by their complement-fixing ability and the
Nevertheless, the raised immunoconglutinin titres abnormal C3 and immunoconglutinin values in the
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610 Blackett and Ngu

sera with the highest IgM and IgG levels. The high not surprising. Furthermore, Cossio et al. (1974)
incidence of autoantibodies in the patients with found in cases of Chagas's disease a circulating
other cardiac diseases is to be expected since they immunoglobulin which reacted on indirect im-
are known to occur in rheumatic fever and peri- munofluorescence with the endocardium, skeletal
carditis (Kaplan and Frengley, 1969), which indeed muscle, and vascular structures of other organs-
accounted for all but one of the positive cases in that findings similar to those in our patients with
group of patients. Our results are at variance with congestive cardiomyopathy.
those of Shaper et al. (1967), van der Geld (1964), We conclude that in untreated subclinical attacks
and van der Geld et al. (1966) in that cardiac auto- of African trypanosomiasis immune complexes are
antibodies were found in the sera of only a minority produced which damage the cardiac tissue in which
of blood donors (Table 2). Their absence in the sera the parasite is lodged. Secondary autoimmune
of healthy Cameroonian medical students suggests carditis may modify the course of the disease, with a
that they are indeed indicative of cardiac damage resulting end-stage picture of congestive cardio-
and that their presence in a few of the blood donors myopathy.
may have reflected undiagnosed disease. The high
incidence of antibodies to skeletal muscle in the We thank Dr. C. C. Draper, of the Ross Institute of
blood donors is difficult to explain. Tropical Hygiene, who performed some of the immuno-

fluorescence antibody tests for trypanosomiasis; Dr. N.

Aetiology Gibbs, Dr. M. Cartwright, and the staff of the Public
AlthoughT.cruziisawll-knowncaseofhe Health Laboratory, St. Luke's Hospital, Guildford who

disealthough ou

T merisa,wel-nonca,usofl heatl allowed one of us to use their facilities to perform the
disease i South America, in Africa, until recently, tissue immunofluorescent antibody tests, and Dr. M.
more attention has been paid to the effects of Thomas, of the Midhurst Medical Research Institute,
trypanosomiasis on the central nervous system. for his encouragement and advice.
African trypanosomiasis certainly causes a panmyo-
carditis (Armengaud and Biram, 1960; Francis, References
1972), including in some cases a valvulitis (Poltera,
Cox, and Owor, 1975), with raised IgM and IgA Alvarez, M., Cerisola, J. A., and Rowedder, R. W. (1967).
levels (Armengaud and Biram, 1960). Lambert and 'Test de immunofluorescencia para le diagnostico de la
Houba (1974) have found evidence for an immuno- enfermedae de Chagas'. Primer congreso federacion
pathogenic basis of the lesions in mice caused by latinoamericano de Parasitologia, p. 32. Santiago de ChilepThogruenicssonb h leain ftecml

Resumenes.
T. brucei, as shown by the alterations of the comple- Armengaud, M., and Biram, D. (1960). Les gros coeurs isoles
ment components, granular deposits of immuno- temoius d'une trypanosomiase africaine meconnue.
globulins detected along the heart fibres by im- Bulletins et Memoires de la Faculte Nationale de Mddecine
munofluorescence, and a disseminated vasculitis with et de Pharmacie de Dakar, 8, 263.Becker, B. J. P., Chatgidakis, L. B., and Van Lingen, B.
a preponderance of lesions in the heart and brain. (1953). Cardiovascular collagenosis with parietal endocar-
These authors think that a similar mechanism dial thrombosis. Circulation, 7, 345.
Operates in African trypanosomiasis. Bengtsson, E. (1972). Acute myocarditis and its consequences

T. gambiense is endemic in at least four areas of in Sweden. Postgraduate Medical Journal, 48, 751.Brigden, W., and Robinson, J. (1964). Alcoholic heart disease.
Cameroon, so that its incidence in the population British Medical Journal, 2, 1283.
varies with the geographic origin of the people Coombs, R. R. A., Coombs, A. M., and Ingram, D. G. (1961).
concerned. Though the area in which this study was (Eds.) The Serology of Conglutination and its Relation to
undertaken is not one where trypanosomiasis is Disease. Blackwell, Oxford.

Cossio, P. M., Diez, C., Szarfman, A., Kreutzer, E., Candiolo,endemic it iS within easy reach of two such areas. B., and Arana, R. M. (1974). Chagasic cardiopathy:
Our findings of antibodies to T. rhodesiense in demonstration of a serum gamma globulin factor which
27-5 per cent of patients with congestive cardio- reacts with endocardium and vascular structures. Circula-
myopathy in contrast to 8-5 per cent of patients tion, 49, 13.

Dodson, V. N., Willis, P. W., de Vries, L., and Clifford,with other cardiac diseases-excluding the twO M. E. (1967). Certain immunologic substances in the
patients with trypanosomal myopericarditis-and serum of patients with myocardial infarction and other
1-9 per cent of randomly selected blood donors cardiovascular diseases. American Heart Journal, 73, 221.
suggests a causal relation. Indeed, trypanosomiasis Eddington, G. M., and Jackson, J. G. (1963). The pathology
isoneof.themostpotentstimulatrs of heart muscle disease and endomyocardial fibrosis iniS one Of the most potent stimulators of immuno- Nigeria. Journal of Pathology and Bacteriology, 86, 333.

conglutinins (Coombs et al., 1961; Ingram et al., Fletcher, G. F., and Wenger, N. K. (1968). Autoimmune
1959) and IgM. That high levels of these anti- studies in patients with primary myocardial disease.
bodies were found in our patients with congestive Circulation, 37, 1032.

Francis, T. I. (1972). Visceral complications of Gambiancardiomyopathy, a significant proportion of whom trypanosomiasis in a Nigerian. Transactions of the Royal
had evidence of trypanosomal infection, is therefore Society of Tropical Medicine and Hygiene, 66, 140.

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://heart.bm

j.com
/

B
r H

eart J: first published as 10.1136/hrt.38.6.605 on 1 June 1976. D
ow

nloaded from
 

http://heart.bmj.com/


Congestive cardiomyopathy 611

Gamet, A., and Labes, A. (1964). Premiere etude sur le Oakley, C. M. (1972). Clinical definitions and classification of
hemoglobinoses au centre-Cameroun. Bulletin de la cardiomyopathies. Postgraduate Medical Journal, 48, 703.
Societe de Pathologie Exatique et de ses Filiales, 57, 1125. Poltera, A. A., Cox, J. N., and Owor, R. (1975). Pancarditis

Gery, I., Davies, A. M., and Ehrenfield, E. N. (1960). Heart- involving the conducting system and all valves in human
specific antibodies. Lancet, 1, 471. African trypanosomiasis. British Heart Journal. (In press).

Gillanders, A. D. (1951). Nutritional heart disease. British Reisinger, J. A., and Blumenthal, B. (1941). Myocardial
Heart Journal, 13, 177. degeneration with hypertrophy and failure of unknown

Goldstein, I., Halpern, B., and Robert, L. (1967). Immuno- cause. American Heart Journal, 22, 811.
logical relationship between streptococcus A polysac- Rowe, D. S., McGregor, I. A., Smith, S. J., Hall, P., and
charide and the structural glycoproteins of heart valve. Williams, K. (1968). Plasma immunoglobulin concentra-
Nature (London), 213, 44. tions in a West African (Gambian) community and in a

Goodwin, J. F. (1970). Congestive and hypertrophic cardio- group of healthy British adults. Clinical and Experimental
myopathies--a decade of study. Lancet, 1, 731. Immunology, 3, 63.

Grist, N. R., and Bell, E. J. (1969). Coxsackie viruses and the Sanders, V. (1963). Viral myocarditis. American Heart
heart. American Heart Journal, 77, 295. Journal, 68, 707.

Hutt, M. S. R. (1972). Pathology of the cardiomyopathies: Sanders, V., and Ritts, R. E. (1965). Ventricular localization
geographic aspects. Postgraduate Medical Journal, 48, 738. of bound gamma globulin in idiopathic disease of the

Ingram, D. G., Barber, H., McLean, D. M., Soltys, M. A., myocardium. Journal of the American Medical Association,
and Coombs, R. R. A. (1959). The conglutination pheno- 194, 59.
menon. XII. Immuno-conglutinin in experimental in- Shaper, A. G., Kaplan, M. H., Foster, W. D., McIntosh,
fections of laboratory animals. Immunology, 2, 268. D. M., and Wilks, N. E. (1967). Immunological studies in

Kaplan, M. H., and Craig, J. M. (1963). Immunologic endomyocardial fibrosis and other forms of heart-disease
studies of heart tissue. Journal of Immunology, 90, 725. in the tropics. Lancet, 1, 598.

Kaplan, M. H., and Frengley, J. D. (1969). Autoimmunity to Shaper, A. G., Kaplan, M. H., Mody, N. J., and McIntyre,
the heart in cardiac disease. American J7ournal of Cardio- P. A. (1968). Malarial antibodies and autoantibodies to
logy, 24, 459. heart and other tissues in the immigrant and indigenous

Kristinsson, A. (1969). Diagnosis, natural history and treat- peoples of Uganda,. Lancet, 1, 1342.
ment of congestive cardiomyopathy. Ph.D. Thesis, South African Medical Journal (1960). Cryptogenic heart
University of London. disease in the Bantu of South Africa. 34, 913.

Lachmann, P. J. (1966). A sedimentation pattern for measur- Stuart, K. L., and Hayes, J. A. (1963). A cardiac disorder of
ing conglutination: its application to demonstrating im- unknown aetiology in Jamaica. Quarterly Journal of
munoconglutinins to C'4. Immunology, 11, 263. Medicine, 32, 99.

Lachmann, P. J., and Coombs, R. R. A. (1965). Complement, Turner, M. W., and Voller, A. (1966). Studies on immuno-
conglutinin and immuno-conglutinins. In Ciba Founda- globulins of Nigerians. Part 1: the immunoglobulin levels
tion Symposium-Complement, p. 242. Ed. by G. E. W. of a Nigerian population. Journal of Tropical Medicine and
Wolstenholme and J. Knight. Churchill, London. Hygiene, 69, 99.

Lambert, P. H., and Houba, V. (1974). Immune complexes in van der Geld, H. (1964). Anti-heart antibodies in the post-
parasitic infections. Progress in Immunology, 11, 57. pericardiotomy and postmyocardial-infarction syndromes.

Languillon, J. (1957). Note sur la presence d'h6moglobines Lancet, 2, 617.
anormales chez les Bantous du Sud-Cameroun. Bulletin van der Geld, H., Peetom, F., Somers, K., and Kanyerezi,
de la Socidtd de Pathologie Exotique et de ses Filiales, 50, 726. B. R. (1966). Immunohistological and serological studies

Mancini, G., Carbonara, A. O., and Heremans, J. F. (1965). in endomyocardial fibrosis. Lancet, 2, 1210.
Immunochemical quantitation of antigens by single radial Walsh, J. J., Burch, G. E., Black, W. C., Ferrans, V. J., and
immunodiffusion. International J7ournal of Immuno- Hibbs, R. G. (1965). Idiopathic myocardiopathy of the
chemistry, 2, 235. puerperium (postpartal heart disease). Circulation, 32, 19.

Ngu, J. L., and Lambert, P. H. The role of immunocon- World Health Organization (1967). The cardiomyopathies.
glutinin in the clearance of soluble immune complexes. W H 0 Chronicle, 21, 407.
In preparation.

Ngu, J. L., and Soothill, J. F. (1969). Immunoconglutinin and Requests for reprints to Professor J. L. Ngu, Depart-
complement changes in children with acute nephritis. ment of Medicine, C.U.S.S., B.P. 1364, University of
Clinical and Experimental Immunology, 5, 557. Yaounde, Yaounde, United Republic of Cameroon.

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://heart.bm

j.com
/

B
r H

eart J: first published as 10.1136/hrt.38.6.605 on 1 June 1976. D
ow

nloaded from
 

http://heart.bmj.com/

