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uittreksel rut 'n referaat wat dr. T. F. Fox 'n tyd gelede by die
jaarlikse vergadering van die Mediese Vereniging van Man­
chester gelewer het. Die referaat is in die Lancet2 gepubliseer.

Die tema van dr. Fox se verhandeling kom daarop neer dat
die mediese dienste wat aan die publiek gelewer word,
gedurende die afgelope aantal jare radikaal verander het, 66k
wat betref die persone wat daarby betrokke is en die beroepe
wat hulle beoefen. Tot nie so lank gelede nie was die genees­
heer min of meer die alleenheerser op die gebied van die
beoefening van die medisyne. Vandag is dit anders. Om
bevredigende dienste te lewer, moet die geneesheer nou in die
hospitaaJ saamwerk, en is hy afhanklik van die hulp van
biochemici, fisici, aptekers, laboratorium-werkers, ront­
genografiste, fisioterapeute, arbeidsterapeute en verpleegsters.
En brute die hospitaal moet die geneesheer saamwerk en
rekening hou met die dienste van die vervaardigers van
medisynes, kraamverpleegsters, distriksverpleegsters, maat­
skaplike werksters (en veral psigiatries-geskoolde maatskap­
like werksters), sielkundiges, psigoterapeute, ens.

Sommige van hierdie groepe lewer dienste wat ons groepeer
as goedgekeurde mediese hulpdienste. Almal van buJle maak
egter 'n deel illt van wat dr. Fox noem ,Iede van die grotere
mediese professie'.

Omdat die mediese opleiding so veeleisend en moeisaam is,
en omdat die werk wat ons doen so uiters verantwoordelik is,
is ons as medici nog altyd geneig om onsself as 'n klas op ons
eie te beskou. Daarmee is daar as sodanig niks verkeerd nie.
Trouens, hierdie verhewe opvatting van ons doel en strewe
en status dien as spoorslag om ons eie ideale en maatstawwe
van diens hoog te bou.

Waarmee daar egter wel iets verkeerd is, is die neiging wat
soms by sommige van ons kollegas voorkom om die hulp­
dienste, waarna ons hierbo verwys het, as relatief minder­
waardig te beskou. Dit is 'n opvatting wat met wortel en tak
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rutgeroei moet word, reeds al aan die universiteit. Studente
en geneeshere moet daartoe opgevoed word, deur voorbeeld
en daad, om in te sien dat die geneesheer nie noodwendig 'n
besondere begenadigde is wat, daar6m uit die hoogte op ander
onmisbare lede van die span wat ons genoem het, kan neersien
nie. Die geneesheer is weliswaar 'n leier, maar in die ware sin
van die woord is hy 'n leier onder die gelykes. In hierdie
gesindheid moet die lewering van mediese dienste dan ook
beskou word. En met hierdie gesindhcid moet ons ons kollegas
wat die hulpdienste lewer, ook bejeen.

Ons wil die gedagte hier noem dat dit miskien goed sou
wees om by geleentheid algemene kongresse te bele waarop
geneeshere sowel as lede van die hulpdienste wat ons genoem
het, verteenwoordig kan wees. Samesprekings op so 'n bree
vlak sou veel kon doen om almal die relatiewe belang van elke
lid van die span te laat insien. Veral sal dit goed wees om
hierdie soort gesindheid aktief te propageer aan ons uni­
versiteite en opleidingskole.

Elkeen wat 'n insig het in die offiStandighede van die
samelewing waarin ons leef en in die menigvuldigheid van
menslike probleme, sal besef hoe groot die omvang van die
behoefte aan hulp en leiding aangaande gesondheidsake by
die groot publiek is. Dit is ons plig om in al die vertakkinge
van daardie behoefte te voorsien. Omdat daar egter nie genoeg
van ons is nie, en onidat ons as geneeshere so dikwels byna
rutsluitend besig is met ernstige liggaamlike siektes, is die
hulp van al die lede van die terapeutiese span waama ons
verwys het, nodig. Laat ons dus in alle opregtheid en waardig­
heid meewerk aan die skepping en instandhouding van daardie
grotere mediese professie waarsonder die gesondheid en geluk
van die mensdom as 'n geheel nie nagestreef en bereik kan
word nie.

1. Fox, T. F. in Brandon, L., red. (1961): Concepls of Medicine. Londen:
Pergamon Press.

2. Fox, T. F. (1956): Lancet, 2, 779.

FACTORS INFLUENCING THE BUTTERFAT-TOLERANCE TEST*
J. A. D. BoUCHlER, M.B., CH.B., M.D., Registrar, Department of Medicine, University of Cape Town and Groote Schuur Hospital

Previous reports t ,2 have stressed the greater and more pro­
longed alimentary lipaemia in patients with ischaemic heart
disease, following the administration of a test meal of 70 G.
of butterfat. either the age nor the race of the candidates
tested influenced the tolerance to the test meal. In this paper
an examination has been made of those factors thought
likely to influence the fat-tolerance test.

INDIVIDUALS STUDTED

Altogether, 219 males were fed a test meal containing 70 G.
of butterfat. The subjects were divided into an outpatient
group comprising 149 volunteers and an inpatient group of
70. Each group, in turn, was formed of test subjects with
proved myocardial infarction and control subjects with no
clinical or electrocardiographic evidence of heart disease.
There were 161 in the control group, and 58 in the test group.
The candidates varied from 20 to 59 years of age, and were

* Extract from Thesis 'The Fat-Tolerance Test: An Inter-racial
Survey of the Effects of a High-fat Meal' for the M.D. degree,
University of Cape Town, 1960.

divided into 2 age-groups-20-39 and 40-59 years. Members
of the 3 racial groups (White, Cape Coloured and Bantu)
living in Cape Town were studied.

The Outpatient Group
In this group, 149 males were studied. There were 117

controls and 32 subjects with ischaemic heart disease. Apart
from the subjects with heart disease, none of the men studied
were outpatients in the accepted sense of the word; they were
all healthy and not under the surveillance of a doctor. They
will, however, for convenience, be referred to as part of the
outpatient group. The patients with ischaemic heart disease
all had had a myocardial infarct many months or years
previously, and about half of them were being given anti­
coagulant therapy (phenindione). The remainder were not
having such therapy, nor had they received any anticoagulant
therapy within 6 months of the test being performed.

All the outpatient candidates were interviewed and a full
clinical examination was performed. This included an exami­
nation of the pulse; blood-pressure readings; auscultation of
the heart; and measurement of the height and weight, and the
circumference of the right arm. The skinfold thickness was
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butterfat were fed as a test breakfast and 5 samples of venous
blood were tested-fasting, and 2, 4, 6 and 7+ hours after
the test meal. The ubjects were fasting during the period
of the test, but tho e who wi hed to smoke were permitted
to do so. The fasting serum-eholesterollevel of all the patient
were recorded, using the technique of Abell et al. 3

The degree of lipaemia (in turbidimetric unit) was plotted
against time on a graph and a curve obtained. The area under
this curve was then calculated by the method of counting
squares, the result being expressed as the total area (in sq.
mm.) for each curve. This gave some indication of the
quantity of fat circulating during the post-prandial period.4

,5

When analysing the tolerance curves, the mean total area of
the curves was first compared. If significant differences were
found between the various groups being analysed, a statistical
analysis of the individual points on the fat-tolerance curve
was made.

RESULTS

In a previous communication2 it was reported that (a) patients
with ischaemic heart disease have a greater and more pro­
longed lipaemia following the ingestion of. a standard fat
meal than do apparently normal controls, (b) no difference
are noted between the 3 racial groups residing in Cape Town,
and (c) the age of a candidate does not influence the lipaemic
response to the test meal. Because no inter-racial differences
were demonstrated, certain variables have been analysed
irrespective of race (Figs. 1 and 2). The previous diet (with
special reference to the fat content), income, smoking habit ,
family incidence of ischaemic heart disease, height, weight,
skinfold thickness. and fasting serum-cholesterol level , do not
influence the duration or degree of the alimentary lipaemia
following the test meal.

The Effect 0/ Anticoagulant Therapy
The effect of phenindione therapy on post-prandial lipaemia

was studied in those outpatients with ischaemic heart disea e.
There were 18 patients not on anticoagulant therapy, while
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TECHNIQUE OF THE TEST

The test meal and the method of performing the butterfat­
tolerance test have been recorded previously.l,2 70 G. of
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Fig. 1. Effect of certain variables on ~e fat-tolerance tes~. (A) income, (B) sIt:J0k~g,
(C) family history of ischaemic heart dIsease, and (0) prevIous fat consumplJon In dIet,

expressed as a percentage of the total caloric intake (in outpatients). None of these
influenced the fat-tolerance test.
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assessed at 2 sites-the mid-point of the right arm posteriorly
over the triceps, and posteriorly below the angle of the scapula.
The caliper was standardized to record 0 - 250 kg., and the
mean of readings for each site was recorded. An electro­
cardiogram was obtained on each candidate.

A dietary survey, with particular attention to the intake of
fat, was also undertaken. At the same time, certain relevant
sociological information was obtained, such as a family
history of ischaemic heart disease; income; smoking habits;
amount of exercise; consumption of alcohol; and, in the
case of the Bantu subjects, the duration of residence in an
urban area.

The Inpatient Group

Patients with any form of gastro-intestinal pathology were
not considered for the test; this included peptic ulceration.

TO patient with cardiac, renal, hepatic or hypertensive disease
was included. Patients with chest disease formed the majority
of the subjects with medical illnesses, while the remainder
was made up of patients recovering from herniorrhaphies,
haemorrhoidectomies and a variety of minor orthopaedic
procedures. All were tested on the day before being dis­
charged from hospital. Of the 70 inpatients studied, 44
formed the control group.

All the 26 test cases had had recent (within 1 month of the
test) myocardial infarction. All were on phenindione (dinde­
van) therapy. Heparin had not been given.

The candidates all underwent a full clinical and electro­
cardiographic examination. A survey similar to that under­
taken on the outpatient group was not attempted, but par­
ticular attention was given to (a) whether or not the candidate
had undergone an operation, and (b) whether or not the
candidate was receiving antibiotic therapy.

1 Julie 1961



540 S.A. MEDICAL JOURNAL 1 July 1961

28

FA'
w(Oll,J'" .0 ••••

TPOl" .-

~.----'

.,

....
%
:s

o
di

2A ~

../'~"""'";::: ~~

~,.

i<
.... '00

r
;;
di

'""....

co-
u(OU,IM ----­
to[AIIY -

-:~.

". '.

'"....
z:
"

..... ­
wE""""" ----­
CO,

/~~~
.~>../ ,

20

Fig. 2. Effect of certain variables on the fat-tolerance test. (A) height (in outpatients),
(B) skinfold thickness, (C) weight, and (0) serum-cholesterol levels (in outpatients).

one of these influenced the fat-tolerance test.

Fig. 3. Effect of anticoagulant therapy on the fat-tolerance
test. Phenindione had some effect in reducing the post­
prandial lipaemic response in patients with ischaemic heart

di ease. (A.T.=anticoagulant therapy.)

DISCUSSION

Despite wide differences in economy, food habits, dietary
intake of fat and serum-cholesterol levels between the White,
Cape Coloured and Bantu communities of Cape Town,6 o s a
similar Jipaemic response to the test meal of fat has been found
in those members of the 3 racial groups tested in this survey.
It is therefore not surprising that serum-cholesterol levels,
dietary intake of fat, income, and body habitus do not in- .
fluence the fat-tolerance test. Tt follows, too, that the serum­
cholesterol level and the fat-tolerance test cannot be equated.
Although both are altered in the presence of ischaemic

the 4-, 6-, and Tt-hour levels of the curve did not show a
significant difference, although there was an indication of
some difference. It would be of interest to repeat this com­
parison ,With an increased sample size.

Effect of Antibiotic Therapy

Twenty-six of the inpatient control candidates were re­
ceiving antibiotic therapy at the time the fat-tolerance test
was perfonned. With the exception of 3 subjects who were
on oral broad-spectrum antibiotic therapy, the only anti­
biotics used were penicillin and streptomycin administered by
intramuscular injection. There was no reason to believe that,
at the time of the test, those subjects on antibiotic therapy
were less well than those candidates not on this therapy.

o antibiotics were administered during the duration of the
fat-tolerance test.

The candidates on antibiotic therapy demonstrated a
striking and highly significant diminution in the plasma
lactescence following the test meal (Fig. 4). Further analysis
of the group on antibiotic therapy showed that most of them
had undergone a previous operation. There was good reason
to believe that the event of an operation (of the type permitted
in these tests) did not influence the fat-tolerance test (Fig. 5).
In any event, even if the postoperative subjects were excluded,
the difference between those,on, and those not on, antibiotic
therapy was still significant.
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14 'were receiving dindevan tablets. The analysis of the fat­
tolerance curves obtained from these patients is summarized
in Fig. 3. There is a significant difference between the mean
total areas of the 2 groups, patients on phenindione therapy
having a le sened lipaemic response. Statistical analysis of
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Fig. 4. Effect of antibiotic therapy (penicillin and streptomycin) on the fat-tolerance test:(in inpatient control). The
antibiotics caused a significant reduction in alimentary lipaemia. (A.B.=antibiotics)

Fig. 5. Effect of an operation on the fat-tolerance test (in inpatients on antibiotics). The fact of an operation did not
in.fluence the fat-tolerance test.

heart disease, they do not appear to measure similar metabolic
events.

Effect 01 Anticoagulants
There is no reason to believe that those candidates receiving

phenindione therapy differed in any respect, other than the
fact of the anticoagulant therapy, from the group not receiving
this drug. Those patients not having anticoagulant therapy
were not obviously taking more fat in their diet, having more
or less exercise, or taking any other form of therapy. Those
patients receiving anticoagulant therapy had not had a more
severe myocardial infarct than the 'non-anticoagulant' group.
There is at present controversy in the literature over the
effectiveness of phenindione in reducing alimentary lipaemia.
Horita and Loornis9 stated positively that phenindione had no
anti-lipaernic action. Osbornelo treated a patient suffering
from fat embolism with 'dindevan' and the patient recovered.
He believed that the anticoagulant, in doses insufficient to
lead to coagulation defects, had an antilipaemic effect. Un­
fortunately, little weight can be attached to the evidence from
one case. In a study of the variables affecting the fat-tolerance
test, st:hwartz et al.H found that 3 patients on bishydroxy­
coumarin ('dicumarol') showed lower post-prandial turbidity
levels than did 3 patients not on such therapy. At present,
therefore, information regarding the effect of phenindione on
alimentary lipaemia is scanty; but the results obtained from
this survey indicated that the drug had some anti-lipaemic
effect.

Effect of Antibiotics
No reports are available regarding the influence of anti­

biotics upon the fat-tolerance test. The uggestion was made
by Mosonyi and others in 1951 that treptomycin had a
lipaemic action. 12 The re ult of the pre ent investigation
certainly suggest just the reverse. Rokos er al. 13 reported that
chlortetracycline had an inhibitory effect upon pancreatic
lipase. This in turn might result in a reduced chylomicronae­
mia. However, all but 3 of the subjects on antibiotic therapy
were receiving parenteral penicillin and streptomycin.

While antibiotics might act in many ways-by increasing
intestinal motility, by affecting the intestinal cell or it en­
zymes, by affecting the processes occurring in the blood, or
by altering the bacterial flora of the gut-it is tempting to
believe that the action on the bacterial flora is re ponsible
for their effect on alimentary lipaemia. Goldsmith et al.14

reported significant lowering of the serum lipids when neo­
mycin was administered orally. They suggested that this
antibiotic produced changes in the intestinal flora, which in
turn might have been re ponsible for the lowering of the
serum lipids. An increase in the total faecal-fat excretion,
free fatty acid, and soap in patient on broad-spectrum
antibiotic therapy has been reported by Faloon et al. IS

Decreased plasma carotene and erum chole terol occurred
during neomycin therapy.16 From his studies on the effect
of 'aureomycin' and chloramphenicol, Faloon believed that
alterations in the bacterial flora of the intestine were not
responsible for the steatorrhoeaY·1 Faloon therefore be-
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lieved that the effect of neomycin, at least, was to cause an
'inflammation of the jejunal mucosa'. Unfortunately, studies
of the faecal flora were not undertaken. Gabuzda et al. 19

found no consistent quantitative or qualitative change in
stool flora of patients receiving aureomycin, although these
subjects manifested alterations in their nitrogen balance.
However, this does not imply that similar results from stool
culture will be obtained in antibiotic-induced steatorrhoea. It
would seem that at present there is no certainty how anti­
biotics affect the absorptive functions (and particularly the
absorption of fat) of the intestine.

Both penicillin and streptomycin, when administered
parenterally, are able to pass freely into all the body fluids,
and are found in the bile.20 There is much evidence that
parenteral antibiotics-including penicillin and streptomycin
-can and do alter the flora of the gut. Fairlie and Kendall,21
Fowler,22 and Sanders and Kinnaird23 have reported cases of
staphylococcal enteritis following parenteral streptomycin and
penicillin therapy. The value of penicillin therapy in the
megaloblastic anaemias of Africans has been reported by Foy
and Kondi. 24 It would appear that these antibiotics, admini­
stered parenterally, inhibit particularly the Gram-negative
intestinal bacteria.25 No faecal-fat studies or stool cultures
were undertaken during the present investigation. Neverthe­
less, the possibility of the antibiotics having altered the
bacterial flora of the gut, and thereby the absorption of fat,
is one to be seriously considered. This is a field in which
there is room for much work. Many questions remain un­
answered, e.g. what effect would antibiotics have upon the
alimentary lipaemia of patients with ischaemic heart disease;
is there any difference in the bacterial flora of normal persons
and those with ischaemic heart disease?

Effect of Surgery
It was hoped that, by testing the patients just before dis­

charge, any effect of the operation itself would have passed off.
The results of the investigation suggested that this aim had
been achieved. There is some information pointing to a
disturbance of fat metabolism in the immediate postoperative
period at least. Goldenberg and Bymes26 fed a group of 39
patients, undergoing major extraperitoneal surgery, either
radioactive triolein or oleic acid. None of the individuals
tested had obvious gastro-intestinal disease. The fat was fed
24 hours pre-operatively and again 18 - 24 hours after the
operation. Significant depression of the uptake of triolein
in the postoperative period was found 4 and 6 hours after the
dose had been administered. There were no differences in
oleic-acid levels. These results suggested diminution of
lipase production, rather than any depression of fat-absorbing
mechanisms. The suggestion was made that the results
reflected a depression in the volume of the gastro-intestinal
secretions, including those from the pancreas. Another, less
likely possibility, was a direct suppression of pancreatic
activity. Recently, reports have appeared suggesting that a
rise in fatty acids occurs in the immediate postoperative
period. The secretion of a lipid-mobilizing hormone (LM)
has been postulated. It is said to be released from the posterior
pituitary during surgical stress, causing mobilization of the
fat from the omentum.27 ,28 Support for this concept came from
Rudman et al.,29 working with rabbits.

Because of the time interval between the operation and the
performance of the fat-tolerance test, the present investigation
neither confirmed nor refuted the reports quoted above.
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SUMMARY

Oral butterfat-tolerance tests were performed upon 219
males-70 inpatients and 149 subjects who were working and
were not patients in the hospital. Members of the 3 racial
groups in Cape Town (White, Cape Coloured and Bantu
were tested. Males with no evidence of ischaemic heart
disease formed the control group, while those with clinical
evidence of ischaemic heart disease formed the test group.
All the inpatients were between 40 and 59 years of age, while
the non-hospital (outpatient) group consisted of candidates
between the ages of 20 and 59 years.

Differences in income, diet, smoking habits, family in­
cidence of ischaemic heart disease, height, weight, skinfold
thickness and serum-cholesterol levels, do not influence the
test.

Those patients with ischaemic heart disease who are re­
ceiving phenindione (dindevan) therapy show less post­
prandial lipaemia than those patients not on anticoagulant
therapy.

The parenteral administration of penicillin and strepto­
mycin results in a considerable reduction of the lipaemia
following the ingestion of fat.

In the individuals tested, the event of an operation does not
influence the fat-tolerance test.

This investigation was carried out as part of the- programme of
the Clinical Nutrition Unit of the Department of Medicine,
University of Cape Town, which is under the direction of Prof.
J. F. Brock and is supported by the South African Council for
Scientific and Industrial Research. This investigation was also
supported in part by a research grant H-3316 (Cl) from the National
Heart Institute, Public Health Service, USA.

I wish to record my appreciation of the generous assistance given
by Dr. B. Bronte-Stewart during all stages of this survey. I should
also like to thank the members of the Ischaemic Heart Disease
Research Laboratory of the University of Cape Town who assisted
with the survey of the outpatients and Mrs. M. Perrin who was
responsible for obtaining the dietary histories.
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