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ELECTROCARDIOGRAPHIC STUDIES VIII
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This incidence is found to be very high in almost all age
groups. The incidence is higher in the non-White races than
in the White. Comparison of these results with those found
in the literature reveals that the incidence of anaemia in the
non-White racial groups in Cape Town today is greater than
that found in infants and children in a poor community in

orth East Scotland 25 years ago.
The mean haemoglobin level of breast-fed infants was

found to be higher than that of artifically-fed infants but the
difference was not statistically significant. 0 statistically
significant sex difference was found in tbe mean haemoglobin
levels either in the infants or pre-school children.

In the 35 consecutive healthy Cape Coloured infants and
children in whom more detailed haematological studies were
made, the findings were as follows:

1. The mean haemoglobin level was 10·46 g. % (S.D: O' 99).
2. The mean packed cell volume was 37'4% (S.D: 2'97).
3. The average mean corpuscular haemoglobin concentration

was 27· 98 % (S.D: I .68). This was calculated on the 'basis of the
twO preceding values.

Case 8. Perforati~n of Interventricular Septum Com
plicating Posterior Myocardial Infarction
This patient was a European male aged 76 years. Apart
from episodes of heartburn related to certain foods, during
the previous 6 months, there was no history suggestive of
coronary artery disease.

On the day of admis>:ion, while dressing himself, he ex
perienced a sudden severe retrosternal pain which radiated
into the right shoulder and arm and was followed by loss of
consciousness lasting some minutes. He was admitted to
hospital about 4 hours later and when examined appeared
comfortable, although still aware of a tightness across his
chest.

The pulse was of good volume and regular, 70 per minute.
Blood pressure 180/110 mm. Hg. The heart was not enlarged
c1lOlcally and only a soft ejection type of systolic murmur was
audible at the base. There were no other physical signs of note.
Temperature was normal.

Blood examination: Haemoglobin 14 g. %, white cells 8,600/c.
mm., and ESR 15 rnm./first hour (Westergren).

Urine. There were no abnormalities on routine examination.
The. electrocardiogram confirmed the clinical diagnosis of

postenor myocardial infarction (Fig. 1) and the patient was treated
accordingly.

X-ray of the chest taken on admission was normal.
Initial PT0!P"ess appeared to be satisfactory, but on the 4th day

after adnusslOn, t~ patient complained of precordial and left
shoulde.r pain, worse on breathing. On examination a pericardial
friction was detected.

On the 8th day after admission he complained of a disturbing
dry cough associated with shortness of breath. Examination showed
that the patient's general condition had deteriorated. He was

4. The erythrocyte sedimentation rate determinations were
ithin the normalrange.
5. Blood smears showed that in many the red blood corpu ules

were normal in morphology, while oth r howed all gradations of
the iron-deficiency anaemia pattern.

SU iMARY A 0 CO. CL StD'S

1. In the defined group of Cape Town infants and children
ranging from the newborn up to 7 year old, the incidence of
anaemia is found to be very high in almo t all age group .
The incidence i higher in the non-White races than in the
White, and higher in the Cape Coloured than in Africans.

2. These haemoglobin values are lower than the usually
accepted normal haemoglobin levels for healthy infants and
children in other countries.

3. The more detailed blood tudies on the sample of 35
consecutive Cape Coloured infants and children indicate that
this low haemoglobin level is a manifestation of widespread
iron-deficiency anaemia among t otherwise healthy infants and
pre-school children in the three main racial groups in Cape
Town.

orthopnoeic, pale and restless and perspired profusely. Auricular
fibrillation was now present (Fig. 3) and the blood pressure had
fallen to 110/70 mm. Hg. A loud pansystolic murmur was heard
maximal in the 4th left interspace and associated with a sy toli~
thrill. umerous crepitations were heard in both lung bases and
sacral oedema was present. X-ray of the chest now showed an
enlarged cardiac shadow with congestion in both lung fields.

1~ s~ite of ~. salt-free. diet, digitalis, and diuretic therapy, the
patient s condition continued to deteriorate and he died in con
gestive cardiac failure on the 20th day after admis ion.

The clinical course favoured a diagnosis of interventricular
septal perforation following myocardial infarction rather than
rupture of a papillary muscle. '

Autopsy (P~or. H. W. Weber) was confirmatory, revealing a
recen.t Infarct In the posterior wall of the left ventricle with per
foranon of the septum and severe coronary atherosclerosis in
volving both left and right coronary ve sels. A fibrinous peri
carditis was also present.

ElECTROCAROtOC RAM

Sinus rhythm 58 per minute. PR-interval normal. ormal axis
deviation. Semi-horizontal heart po ition with transition between
V. and V•. QRS of rather low voltage in standard leads but of
n~rmal dur~tion and pattern. C:!T=O'44 sec. (QTc=0·42 sec):
Sl1ght elevatIOn of ST-segments ID If, IU and aVF with reciprocal
changes In I, aVL and V. to V.. Symmetrical T-wave inversion
in JI, JII and aVE T-waves flat in V. and Vs, inverted in V•. The
u-wave ~vell seen in V. has the same polarity a the T-wave in the
precordial leads, except for V. where polarity i rever ed.

Conclusion. These electrocardiographic findings taken in con
junction with the clinical picture, strongly uggest p~rtial-thickness
postero-Iateral infarction.

Sinus rhyt.hm. 92 per minute.. QT=0'48 sec. (QTc=O· 58 sec.).
The most SignIficant change IS the appearance of pathological
Q-waves in III and a F with the ST and T-changes even more

Fig. 1. (Tracing on day ofAdmission)
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Fig. 2. (Tracing 3 days after Admission)

Fig. 3. (Eight days after Admission)

obvious. The T-waves are upright in 3 to ., but abnormal in
shape.

Conclusion. This tracing now indicates a recent, through-and
through postero-Iateral myocardial infarction.

Auricular fibrillation present with a supra-ventricular extra
systole shown in Vs. Depression of ST due to digitalis also present.

DISCUSSION

Infarction of tbe interventricular septum occurs in about 70 %
of all cases of myocardial infarction. l ,- Yet perforation of tbe
septum occurs infrequently, due in part to the good collateral
circulation of the septum. I have been able to find 114
references (including the case described here) of cases of
perforation of tbe septum.2

Rupture of the interventricular septum is the result of
antero-septal infarction in 75 % of cases, and conduction
defects, notably right bundle-branch block, are present in 40 %
of cases with perforation of the septum. 3

In this patient septal perforation followed on a posterior
infarct, although no electrocardiographic evidence of septal
involvement could be found, i.e. qrS or QS over right pre
cordial leads.

The association of septal infarction and perforation
occurring without electroeardiographic confirmation has been
reported previously in the presence of a posterior myocardial
infarction.2,-

r wish to thank Prof. A. J. Brink for revising the script and
Or. R. L. M. Kotze, Medical Superintendent, Karl Bremer
Hospital, Bellville, for permission to publish.

REFERENCES

J. Psher, H. L. aDd WDlff. L. (1953): Amer. Heart J., 45, 429.
2. SwithiDbaok, l. M. (1959): Brit. Hoart J.• 21, 562.
3. SauDders, R. l .. Kern, W. H. aDd BloUDt, S. G. (1956): Amer. Heart l.

51,736.
4. Myers, G. B., Klein, H."A. aDd Hiratzka, T. (1959): Ibid., 47, 432.

METABOLISM OF HUMAN GAMMA GLOBULIN IN NORMAL SUBJECTS·
SYD 'EY CoHE , M.D. (RAND), PH.D. (LOND.), ational Institutefor Medical Research, Mill Hill, London

The fraction of human serum protein which has the slO\ est
electrophoretic mobility at alkaline pH is referred to as gamma
globulin. Several techniques, including electrophoresi, ultra
centrifugation, and chromatography, as well as immunological
methods, indicate that gamma globulin consists of a wide spectrum
of related but dissimilar molecules. Despite this known heteroge
neity, however, turnover studies based on plasma-elimination
curves have suggested that all gamma-globulin molecules have a
uniform metabolic fate in healthy subjects. '-3

In assessing metabolic homogeneity of plasma-protein fractions,
radio-active iodine undoubtedly offers advantages over other
forms of labelling. It is now known that the iodine label attached
under defined conditions can be used as a reliable indicator of the
metabolic behaviour of unlabelled protein molecules; in addition,
the iodine label liberated during protein catabolism is quantitatively
excreted in the urine provided that thyroid uptake is inhibited by
administration of adequate amounts of inactive iodide.' Daily
turnover rates can therefore be calculated by expressing urinary
radio-activity as a fraction of the labelled protein remaining in the
plasma."

The turnover rate of albumin measured by this method remained
constant during 4 weeks of observation in healthy human subjects.
On the other hand, gamma globulin prepared by zone electro
phoresis appeared to be metabolically heterogeneous since the
turnover rate fell progressive.ly during the first 7 - 13 days after
injection. Such gamma-globulin preparations were found to con
tain 5 - 10% of macroglobulin (S2.''''= 19) when examined in the
ultracentrifuge.

An attempt was made to isolate metabolically homogeneous
subfractions of gamma globulin having different turnover rates.
Human serum was fractionated by anion exchange chromatography
on columns of diethy.larninoethyl ceUulose.· Three subfractions

• Abstract of paper presented at Research Forum, University of Cape Town,
16 March 1960.

of gamma globulin having increasing electrophoretic mobility and
hexosamine content were prepared. All were free of macroglobulin
and had similar sedimentation coefficients (S2.,"'= 6· 10 - 6· 62).
These fractions together comprised about 90% of the total gamma
globulin. Each was. found to be metabolically homogeneous, but
by means of a double labelling technique, all were shown to be
identical in regard 10 distribution and turnover. The half-life of
this gamma globulin was 21 - 26 days (mean 23 days), the extra
to intra-vascular mass ratio was o· 6 - .I . I (mean 1· 0) and the
exchange rate between intra- and extra-vascular pools was
equivalent to 19 - 33 % (mean 25 %) of the circulating gamma
globulin per day. The turnover rate was 4·0 - 6· 8 %of the intra
vascular gamma pool per day and the absolute turnover rate was
1· 5 - 2· 5 g. per day (mean 2·1 g. per day).

The chromatographic subfractions were all free of gamma
macroglobulin which is known to be a normal constituent of
human serum. This protein was therefore isolated by preparative
ultracentrifugation followed by zone electrophoresis. When labelled
by radio-active iodine, the turnover rate of the macroglobulin was
found to be at least 3 times more rapid than th ordinary molecular
weight gamma and, in contrast to the latter, it did not equilibrate
with an extra-vascular pool.

These findings indicate that normal gamma globulin contains
2 metabolically distinct groups of molecules which differ in regard
to their turnover rate and distribution between intra- and extra
vascular pools.
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