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The association of the nephrotic syndrome and pregnancy
is not uncommon in the urbanized Johannesburg African,
and previous communications1•2 have dealt with the clinical
aspects of this condition. The purpose of the present paper
is to report on the renal pathology underlying the
syndrome.

MATERIAL A ID METHODS

Seven patients were included in this study, from all of
whom renal biopsy material was obtained. These patients
constitute 25 % of all the pregnant nephrotic patients we
have seen to date. All the patients studied satisfied the
conventional criteria for the nephrotic syndrome, present
ing with marked oedema, proteinuria, hypo-albuminaemia
and hypercholesterolaemia, in the absence of hypertension
or azotaemia (Table I). All were first seen and diagnosed
during pregnancy. Two patients stated that the onset of the
oedema was in the first month of pregnancy and 2 said
it was in the second month. In 2 cases oedema was first
noted 2 years before conception and in 1, 4 months before.
ix patients were delivered of full-term, normal infants.

The seventh was delivered of twins in the 37th week of
pregnancy. One of these twins died of asphyxia following
an internal version and breech extraction for a transverse
lie. one of the cases was complicated by hypertension
(defined as a blood pressure greater than 120/80 mm.Hg)
or impairment of renal function during the period of
observation. After delivery the full syndrome was still
present in all cases. The oedema, however, usually re
gressed shortly after delivery. In all cases treatment of
the oedema consisted principally of bed rest, a high-

protein, low-salt diet and cWorothiazide. Steroid therapy
was not given. .

Percutaneous renal biopsy3 was performed either during
the first half of pregnancy or in the postpartum period.
In 2 cases biopsy was done twice, at the 16th week of
pregnancy and again aHer delivery.

Biopsy material was fixed in formol sublimate and
sections were cut at 5p. thickness. Slides were stained with
haematoxylin and eosin, the periodic-acid Schiff technique,
and elastic-Masson when necessary. Unfortunately there
was insufficient material in the biop y specimen for
frozen sections to be examined for fat.

PATHOLOGICAL FINDINGS

Table II summarizes the main pathological findings in the
7 subjects. .

All cases showed essentially similar features, the
appearances being those of the Ellis type II or mem
branous glomerulonephritis. The most striking change was
seen in the glomerular basement membrane which showed
varying degrees of thickening (Figs. 1 and 2). This
appearance was seen focally in some glomeruli, diffusely
in others, and affected all or most glomeruli. The capil
laries in general presented a rather rigid appearance with
reduction in their lumens in some instances. Case 3 showed
early necrosis of some glomerular tufts (Fig. 3). There was
slightly increased cellularity in the tufts of case 5. Tubular
casts were a variable feature being present in 2 cases.
There was slight atrophy of the proximal convoluted
tubules in case 3. The latter biopsy was also striking for
the large number of foamy macrophages in the interstitial

TABLE I. DATA CONCERNING 7 PATIENTS UNDERGOfNG RENAL BIOPSY

Serum Plasma Blood Proteinuria
Case Age Parity albumin cholesterol urea (g./l. Outcome ofpregnancy Time ofbiopsy

(yrs.) (g.%) (mg.%) (mg.%) Esbach)
18 0 '0·8-0·9 360 - 418 14 - 32 1· 5 - 18 Full-term normal delivery (a) 16th week of pregnancy

(b) 3 months post-partum
2 25 2 1 - 1· 5 305 - 350 11 - 18 0·5 - 5 Full-term normal delivery 2 weeks postpartum
3 22 0 1·2-2·2 196 - 245 13 - 21 1· 5 - 9 Full-term normal delivery 3 weeks postpartum
4 24 2 0·4 670 17 0·5 - 9 Full-term normal delivery 18th week of pregnancy
5 29 5 1,8-1,9 310 - 321 10 - 28 0·25 - 2 Twins at 37th week, 1 of 3 weeks postpartum

whom died of asphyxia
ta) 16th week of pregnancy6 21 2 1·0 540 15 1 - 6 Full-term normal delivery
(b) 1 week postpartum

7 23 1 0·7-1,1 265 - 305 11 - 16 1·5 - 7 Full-term normal delivery 1 week postpartum
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TABLE II. RE AL BIOPSY fINDINGS IN 7 CASES OF THE EPHROTIC SYNDROME IN PREG ANCY

No. of Basement-membrane
Case glomeruli thickening Capillaries of tufl Tubules Interstilial tissue Vessels
1 (a) 5 Diffuse, affecting every ormal and patent Granular casts, occa- Normal Normal

glomerulus sional hyaline droplets
in proximal convoluted
tubules

(b) 13 Diffuse, affecting every Slightly reduced lumens Granular casts, occa- Normal Normal
glomerulus sional byaline droplets

in proximal convoluted
tubules

2 5 Affecting all parts of Some with reduced lu- ormaJ. o casts ormal ormal
every glomerulus mens

3 7 Affecting all parts of Some with reduced lu- Slight atrophy of proxi- Contains numerous Slight thick-
every glomerulus. mens mal convoluted tubules. foamy macropbages ening
Early hyalinization Occasional hyaline
of some glomeruli casts

4 30 Affecting all parts of Some with reduced lu- Granular degenerative Single focus of Iympho- Normal
every glomerulus mens changes of proximal cytic infiltration

convoluted tubules.
Occasional hyaline
casts

5 25 Affecting all glomeruli, Some with reduced lu- ormal, occasional casts ormal Normal
diffuse in some, focal mens
in others

6 (a) 28 Affecting aH parts of Some witb reduced lu- 0 casts. Occasional Normal Normal
every glomerulus mens hyaline droplets

(b) Affecting all parts of Some with reduced lu- 0 casts. Occasional ormal Normal
every glomerulus mens hyaline droplets

7 3 Affecting all glomeruli Some with reduced lu- Normal Normal Normal
diffusely mens

Fig. J. Photomicrograph of a normal glomerulu. ote the
delicate basement membrane. (periodic-acid-SchiffX 6(0).

Fig. 2. Glomerulus from patient
syndrome. l1here is marked, diffuse basement-membrane
thickening (periodic-acid-Schiff X 6(0).
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Fig. 3. Kidney with more advanced changes showing
partial fibrosis of a glomerulus and atrophy of tubules.
(haematoxylin and eosin X600).

Fig. 4. Foamy macrophages in the interstitial tissue
(haematoxylin and eosin X600). .

tissue (Fig. 4). In all the other subjects the interstitial
tissue was normal. In no case was there any significant
abnormality in the arterioles or arteries.

DJ CUS 10

Renal-biopsy tudies have hown that the nephrotic yn
drome may be a sociated with a variety of renal le ion
- membranou glomerulonephriti proliferati e glomeru
lonephritis, a combination of the e, diabetic glomerulo
sclerosis sy temic lupu erythemato u amyloido is, renal
vein thrombosi , nephrosclero i : .• and nephrocalcino i ."
It is therefore of intere t that the e 7 African patients with
the nephrotic syndrome a ociated with pregnancy all
howed the change of membranou glomerulonephriti

(Elli type 11 nephriti ). The number of ca es is admittedly
mall, but our findings in non-pregnant African nephrotic

patients are essentially imilar (unpubli hed ob ervation ).
Of note also, is the absence of any progres ion in the renal
lesion in the 2 patients in whom biopsy was done at the
16th week of pregnancy and again after delivery.

Previously we have demonstrated that the association of
the nephrotic syndrome and pregnancy in the African
usually has a favourable outcome,2 as shown by the ca e
in this series. By contrast, some British and American
authorities have stated that the maternal and foetal prog
nosis is pOOr.'-l. The reasons for this divergence of opinion
are obscure. In part it may be due to the inclusion of case
of the syndrome complicated by hyperten ion or azo
taemia, factors, it would be generally agreed, which affect
the outcome of pregnancy adversely.

A further reason may be that prognosis in the pregnant
nephrotic patient is related to the nature of the underlying
renal lesion. Our own ob ervations indicate that, when
Ellis type II or membranous glomerulonephritis is asso
ciated with pregnancy, the maternal and foetal prognosi
is good. The same may not be true of other lesion
responsible for the nephrotic syndrome. Renal biopsy
studies in a British or American series of pregnant
nephrotic patients have not yet appeared, but some idea
of the possible findings may be gained from observations
in non-pregnant cases. In these it has been shown that
a substantial number are due to lesions other than
membranous glomerulonephritis.'·s Thus about half of the
98 cases of the nephrotic syndrome reported by Kark
et al.' were due to such lesions as diabetic glomerulo
sclerosis (15 cases), systemic lupus erythematosus (18 ca es),
proliferative glomerulitis (6 cases), or mixed proliferative
and membranous glomerulonephritis (12 cases). Many of
these are characterized by a more florid and active form
of glomerular disease than pure membranou glomerulo
nephritis and pursue a more rapidly progre ive clinical
course. It is possible that such lesions are aggravated by
pregnancy but, even if this is not so, their natural rate
of progression may be so rapid that, in the cour e of
pregnancy, considerable deterioration in renal structure
and function may occur.

SUMMARY

In 7 African cases of the nephrotic syndrome in pregnancy
renal biopsy was performed either during or after
pregnancy.

All cases showed the changes of membranous glome
rulonephritis. In 2 cases in which biop y was done at the
16th week of pregnancy and again after delivery, no pro
gression in the renal le ions was observed.
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The bearing of the e findings on maternal and foetal
prognosis is discussed.

We would like to expre our thanks to the Superintendent
of Baragwanath Hospital for permi ion to publish; Dr.
D. W. P. Lavery, from who e department the clinical material
was largely drawn, and the Director of the outh African
Institute for Medical Research, for facilities granted. Mr.
M. Ulrich produced the photomicrographs.
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STUDIES 0 THE FAT-TOLERA CE TEST WITH PARTICULAR REFERENCE

TO ISCHAEMIC HEART DISEASE*
J. A. D. BOUCHIER, M.B., CH.B. (CAPE TOWN).

Fat-tolerance tests, which measure the pattern of absorption
and removal by the body of ingested fat, were carried out on
219 adult males of the 3 racial groups, Bantu, Coloured, and
White, some of whom were hospitalized patients whilst
others were ambulant volunteers. Of these, 58 had clinical
and electrocardiographic evidence of ischaemic heart disease
(llID) and they formed the test group, whilst the remainder,
who were apparently healthy, were designated controls.

Results
In patients with IHD the alimentary lipaemia was greater

and more prolonged than in control subjects over the 7t
hours of study. There was in addition a greater fasting
lactescence of the plasma. An overlap between the test and
the control subjects was present, but the differences were
significant 6 and 7t hours after fat ingestion.

The test group was subdivided into 2 sub-groups, dependent
upon whether phenindione ('dindevan') was being taken or
not. The patients on phenindione, as a group, showed much
less lipaemia than the group not on anticoagulant therapy.
Twenty-six controls who were completing a course of paren
teral penicillin and streptomycin (as antibiotic cover for
minor surgery) were compared with those controls who had
not received antibiotics. The patients on antibiotics showed
much less lipaemia than the controls throughout the period
of the test.

o racial differences in the fat-tolerance test were demon
strated. The age of the candidate did not affect the test.

In the 161 controls an analysis was made of those factors
thought likely to influence an individual's response to a high
fat meal. Differences in income, diet, alcohol-intake, smoking
habits, familial incidence of IHD, height, weight, skin-fold
thickness, and serum-cholesterol level did not influence the
test. Comparison between the hospitalized subjects and the
non-hospitalized group showed that the former manifested a
greater lipaerrua following the test meal. It was suggested that
(1) the overall ill-health of the patients in the hospital, and (2)
their lessened activity were responsible for these findings.

The Intraveno/ls Fat-tolerance Test
The mechanism of the greater lipaemia in the patients with

llID could arise from defective absorption or removal of
fat. By comparing the effect of both oral and intravenous
administration of cottonseed oil ('Lipomul IV') in matched
pairs, the process of absorption was avoided and the function

*Abstract ofpaper delivered at a meeting of the U nh'ersity ofCape Town Research
Forum, Groote Scbuur Hospital. Cape Town. on 15 June 1960.

of removal was studied. The fat, when fed orally, showed
the characteristic differences between test and control subjects..
When administered intravenously, no differences in the
amount of circulating fat, or the rate of removal of the fat
from the circulation, were detected between the two groups.
These results were interpreted as indicating that differences
in the mode of absorption of fat by subjects with llID.
might well be responsible for the differences in fat-tolerance
tests.

Combined Radioactive 131I-Iabelled Fat and BlItler-fat Toler
ance Test

A comparison between the fat-tolerance test and the
13lJ-labelled fat ('triolein') test was performed by their
simultaneous administration to 7 patients with IHD and 11
controls. On the following day the fat-tolerance test alone was
repeated. The butter-fat tolerance test showed a greater and
more prolonged lipaemia in patients with IHD on both days
of the test. TO significant difference was' found between the
radioactive tolerance test of the test and the control subjects
in the first 24 hours. Significantly increased levels of cir
culating radioactivity were demonstrated during the second
day of the test, i.e. 24-3H hours after the administration of
the 'triolein'. This would appear to be the explanation for the
greater fasting plasma lactescence of the subjects with IHD.
The experiment also suggested that mobilization of the
recently ingested fat from the tissues was not a cause of the
increased lactescence in subjects with UID..

During the course of the above studies, various other aspects
of the fat-tolerance test were studied. It was demonstrated:

1. That no increase of lactescence resulted from the in
gestion of an isocaloric, fat-free meal.

2. That the fat tolerance of an individual was reasonably
constant.

3. That no change in the serum-cholesterol level occurred
during the period of the fat-tolerance test.

4. That standing overnight did not influence the lactescence
of either plasma or serum.

5. That there were indications that lactescence of plasma
differed from that of serum.

6. That a slight rise in the erythrocyte-sedimentation rate
occurred during the period of the test.

Assistance in the performance of these studies was given by the Iscbaemic
Heart Disease Researcb Unit of lbe Clinical Nutrition Researcb Unil. This Unil
is supported in tbe University of Cape Town by lbe South African Council for
Scientific and Industrial Researcb. Tbe investigalion was supported in part by a
researcb granl H-33l6 (Cl) from the 'ational Heart Instilule. Public Health
Service. USA.


