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Abstract
Arterial pressure is raised early in the subset of insulin dependent
diabetics at risk of later development of progressive renal
failure, suggesting that liability to arterial hypertension may play
a part in the aetiology of diabetic kidney disease. Evidence for a
genetic basis was therefore sought by measuring the blood
pressures of the 26 surviving parents of 17 -insulin dependent
diabetic patients with proteinuria and comparing them with those
of the parents of 17 matched insulin dependent diabetic patients
without proteinuria selected from the same cohort.
Systolic and diastolic pressures were significantly higher in
parents of the proteinuric (mean (SD) 161 (27)/94 (14) mm Hg)
than in parents of the non-proteinuric patients (146 (21)/86 (11)
mm Hg). The difference between the sample mean blood
pressures was 15 mm Hg (95% confidence interval 3*3 to 26-7 mm
Hg) for systolic pressure and 8 mm Hg (95% confidence interval
0-8 to 15*2 mm Hg) for diastolic pressure. These differences were
independent of age, sex, and adiposity. There was a significant
correlation between the mean arterial pressures in the proteinuric
patients and the higher mean blood pressure in their parents.
High blood pressure in non-diabetic parents may be a marker
of susceptibility to clinical nephropathy in their insulin dependent
diabetic offspring.

Introduction
Why the risk of clinical proteinuria and renal failure is restricted to
only 30-40% of patients with insulin dependent diabetes mellitus is
not known. 1-5 Genetic determinants for susceptibility to nephropathy
have been suspected but reports of associations between diabetic
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microangiopathy and genetic markers such as components of
complement, immunoglobulin heavy chain phenotypes, and HLA
antigens are controversial or unconfirmed.6-9
The proteinuria of established diabetic nephropathy is associated
with arterial hypertension and it has generally been assumed that
the higher arterial pressure is directly related to the renal failure."'°
The relation, however, may be more complex. 12 Substantially raised
blood pressure is recorded in insulin dependent diabetics with
microalbuminuria,"'"-' at high risk of later clinical nephropathy,'4-16
but lacking any evidence of impaired renal function. This raised
blood pressure may therefore be not a consequence of renal disease
but rather an independent marker of liability to hypertension
conferring susceptibility to renal disease if diabetes is present.
If liability to diabetic nephropathy was determined by the
possession of the genetic components of raised arterial pressure
the presence of relative hypertension in the parents of patients with
diabetic nephropathy could be predicted. ' We tested this hypothesis
by measuring the blood pressures in the parents of proteinuric and
matched non-proteinuric insulin dependent diabetic patients.
Subjects and methodsDuring a family study ofdiabetes standardised biometric and clinical data
were recorded in diabetic patients and their parents. 12 A single measurement
of arterial blood pressure to the nearest 5 mm Hg (phase IMIV) was recorded
by one of three observers using a standard mercury sphygmomanometer on
the right arm with the subjects seated after 10 minutes' rest. Fresh urine (5
ml) was tested for protein by mixing with 0 5 ml salicylsulphonic acid 10%
(wtlvol) in water. A urinary protein concentration exceeding 0-15 g/l gives
visible turbidity.' Samples were graded as negative or as trace to + +
positive with increasing turbidity. In the parents urine was also tested for
glucose one hour after a 50 g oral glucose load.
Of the 221 insulin dependent diabetics identified, 31 (17 male, 14 female)
were positive for proteinuria. Their mean age was 29-7 years (range 12-55)
and mean duration of diabetes 16-1 (SD 6-4) years. In 17 cases 26 parents
were available for blood pressure measurements. None of the parents had
proteinuria; two were diabetic but the remainder were free of glycosuria
after the glucose test load. A series of 17 insulin dependent diabetic patients
without proteinuria was selected from the same cohort and matched with the
proteinuric propositi for age (within four years), duration of diabetes (within
two years), parental state, and sex. None of the parents of these 17 nonproteinuric diabetic controls had proteinuria; one was diabetic but all the
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TABLE I-Clinical features of 17 proteinuric (propositi) and 17
matched non-proteinuric (controls) insulin dependent diabetic
patients with recorded parental blood pressure. Values are means
(SD or range in parentheses)

Sex
Age (years)
Height (cm)
Weight (kg)
Duration of diabetes (years)
Systolic blood pressure (mm Hg)
Diastolic blood pressure (mm Hg)

Propositi

Controls

7M/lOF
26-9 (12-41)
163 (8 7)
59-8 (10-4)
16-5 (5-0)
135 (25)
87 (11)

8M/9F
26-4 (15-49)
166 (9 5)
64-8 (9 5)
15 5 (5 1)
125 (15)
82 (9)
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of the 132 non-proteinuric patients. The risk of death in parents of nonproteinuric diabetics was 0-58 times (95% confidence interval 0-20 to 1-68)
that in parents of proteinuric diabetics; this difference was not significant.

Discussion
Though more than 90% of all insulin dependent diabetics suffer
some renal structural damage,20 cohort studies suggest that only a
minority-albeit a large minority-ever become proteinuric and
progress to renal failure. A substantial proportion escape this
outcome, even after 40 years ofdiabetes.' 2 Inadequate control of the
diabetic state contributes to the liability to renal failure but other,
poorly understood factors are important in determining susceptibility to nephropathy.3 4
170,
0

150-

Statistical analysis-The significance of differences was assessed by the
paired t test and differences between sample means expressed with 95%
confidence intervals. Correlation was analysed by linear regression using the
least squares method and mortality compared by logistic regression
analysis'9 with the GLIM (generalised linear interactive modelling) statistical
package (Rothamsted Experimental Station, Harpenden, 1978). The odds
ratio for mortality was calculated by the maximum likelihood method'9 after
correction for the patient's sex, age, and duration of diabetes and for parental
age and sex.
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Results
Parental arterial pressure-Mean systolic and diastolic pressures were
significantly higher (p<0-02 and p<005) in the parents of the 17 proteinuric
than in the parents of the 17 non-proteinuric diabetics (table II). The mean
TABLE Ii-Clinical features and blood pressure in parents of 17
proteinuric (propositi) and 17 non-proteinuric (controls) insulin
dependent patients. Values are means (SD orrange in parentheses)

Sex
Age (years)
Body mass index*
Systolic blood pressure (mm Hg)
Diastolic blood pressure (mm Hg)

Parents of
propositi

Parents of

11M/15F
56-2 (41-77)
25-4 (3 9)
161 (27)t
94 (14)t

11M/1SF
57-1 (41-81)
24-9 (3-3)
146 (21)
86 (11)

controls

*Body mass index calculated as weight (kg)/height (n)2.

fp<0-02, tp<0-O5 Compared with control parents.

difference (95% confidence interval) between the two groups was 15 mm Hg
(3-3 to 26-7 mm Hg) for systolic and 8 mm Hg (0-8 to 15-2 mm Hg) for
diastolic pressure. The two groups of parents were closely similar in respect
of age, sex distribution, and body mass index. As either parent may be
responsible for the transmission of raised arterial pressure the data were also
analysed by using only the higher parental blood pressure when both had
been measured (nine patients in each group) and the single value when only
one was available. These two subsets of 17 parents of proteinuric and nonproteinuric patients were similar in sex distribution (six male, 11 female v
three male, 14 female), mean age (57 (SD 11) v 58 (10) years), and mean body
mass index (25-7 (SD 4-4) v 25-0 (3-9)). Mean blood pressure (diastolic
pressure plus one third of the pulse pressure) in these subsets of parents was
on average significantly higher in parents of proteinuric than in parents of
non-proteinuric diabetics (mean 122 (SD 17) v 111 (11) mm Hg; p<0-02)
(figure). There was a significant correlation (r=0-70; p<0-01) between the
mean blood pressures of the 17 proteinuric patients and the higher mean
blood pressure in their parents. This correlation did not reach significance
(r=0-39) for the non-proteinuric patients.
Parental mortality-Of the parents of the 31 proteinuric diabetic patients,
14 (25-9%) were known to be dead compared with 51 (19-3%) of the parents

0~~0

90~~~~~~~
Parents of

Parents of

controls
propositi
Mean blood pressure in the parent with higher arterial pressure of 17 proteinuric
(propositi) and 17 non-proteinuric (controls) diabetic patients. Bars are means.
Difference between sample means 11 mm Hg (95% confidence interval 1-7 to
20-3 mm Hg; t=2-6, df= 16, p<002).

Our findings suggest that factors associated with raised arterial
pressure in non-diabetic family members may play a part in the
liability to nephropathy in the insulin dependent member. The
raised mean pressures in the parents of the diabetics with nephropathy were unlikely to have arisen from observer bias, as the
observations were made without knowledge of the patient's blood
pressure and proteinuric state. Nor is there reason to suppose that
selection by mortality reduced the representation of higher pressures
among the parents of non-proteinuric diabetics. The death rate was
at least as high among parents of proteinuric patients.
In animals and humans genetically prone to essential hypertension
renal haemodynamic disturbances similar to those of insulin
dependent diabetics at risk of nephropathy may be detected before
hypertension is evident.2t22 This glomerular dysfunction of prehypertension may be the added factor responsible for a more
malignant course of diabetic glomerulosclerosis, leading to progressive renal failure.23 The operation of such a possible genetic
component has recently been suggested by the detection of raised
activity of the red cell sodium and lithium countertransport system,
currently considered a marker for essential hypertension,24 in
nephropathic and microalbuminuric insulin dependent diabetics.2526
It would explain the precocious increase of blood pressure seer in
microalbuminuric insulin dependent patients at risk of nephropathy
long before there is any hint of renal failure.'3-'5 The mechanism by
which a familial tendency to high arterial pressure might be
expressed as susceptibility to nephropathy in the diabetic must
remain speculative. Nevertheless, there is convincing evidence in
animals that the combination of experimental diabetes and arterial
hypertension leads to severe renal lesions and progressive renal
failure,27 probably as a result of increased intraglomerular pressure.
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others were free of glycosuria after the glucose challenge. Table I gives the
clinical features of the two groups of 17 insulin dependent diabetic patients.
In addition, we compared all cause mortality in the parents of all 31
proteinuric patients with that in the parents of all 132 non-proteinuric
diabetics falling within the same age range (12-55). Vital state was
ascertainable for 54 of the 62 parents of the proteinuric group and for all 264
parents of the non-proteinuric diabetics.
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Controlled multicentre therapeutic trial of an unrefined
carbohydrate, fibre rich diet in Crohn's disease
JEAN K RITCHIE, JANE WADSWORTH, J E LENNARD-JONES, ELIZABETH ROGERS
Abstract
Between 1 September 1980 and 31 August 1983, 352 patients
with inactive or mildly active Crohn's disease but not taking
drug treatment apart from sulphasalazine were entered from
40 hospitals into a prospective trial to assess the effects of two
different diets on disease activity over two years. One hundred
and sixty two patients were randomly aliocated to take a diet
unrestricted in sugar and low in fibre and 190 to a diet with little or
no sugar and high in unrefined carbohydrate.
No clear difference in clinical course was detected among
patients who accepted the two different types of dietary advice.
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Introduction
One of the most difficult features of Crohn's disease is its chronicity
and tendency to recur after resection. A harmless treatment which
decreased the relapse rate after medical or surgical treatment would
represent real progress. Many studies have shown that patients with
Crohn's disease tend to eat more sugar,'8 and one study also showed
less raw fruit and vegetables,4 than healthy control subjects. A
retrospective comparison suggested that the clinical course of
32 patients treated with a diet low in refined carbohydrate and high
in unrefined cereals, vegetables, and fruit was more favourable than
that of a matched group of patients treated without dietary
modification.9
We report the results of a randomised prospective single blind
trial over two years of two types of dietary advice given to patients
with Crohn's disease who were well despite the presence of diseased
intestine or after resection. One group of patients was advised
to avoid refined carbohydrate and to replace it with unrefined
carbohydrate. This change resulted in increased dietary fibre but a
fibre supplement was not advised. The other group was advised to
avoid unrefined cereal foods but was given no advice to alter the
consumption of refined carbohydrate.

Patients and methods
Selection of patients-Criteria for the diagnosis of Crohn's disease were
based on a typical clinical history with characteristic appearances in
radiographs or at laparotomy and whenever possible confirmed by biopsy or
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We propose that the susceptibility to nephropathy in insulin
dependent diabetics is linked with the liability to raised arterial
pressure. This predisposition, as manifested in the parents, is likely
to be transmitted genetically,24 though mediation through familial
sharing of environmental factors cannot totally be excluded.28
Interestingly, comparatively low blood pressure is an almost
universal feature among long term survivors of uncomplicated
diabetes.29
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