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Protection of kidney function and decrease in albuminuria by
captopril in insulin dependent diabetics with nephropathy

Hans-Henrik Parving, Eva Hommel, Ulla M Smidt

Abstract

Study objective—To assess whether long term
inhibition of angiotensin converting enzyme with
captopril and frusemide or bendrofluazine protects
kidney function in diabetic nephropathy.

Design—Non-randomised controlled before-after
trial of matched hypertensive insulin dependent
diabetics with nephropathy treated with captopril
and frusemide or bendrofluazide.

Setting—Outpatient diabetic clinic in tertiary
referral centre. :

Patients—Treatment group of 18 hypertensive
insulin dependent diabetics with nephropathy (mean
age 33), who had not been treated previously.
Control group of 13 patients (mean age 32) fulfilling
the same entry criteria from a prospective study

Interventions— Treatment group was given daily
captopril 37-5-100-0 mg and frusemide (mean) 98 mg
(10 patients) or bendrofluazide (mean) 4 mg (seven).
Treatment was continued for about two and a half
years. Controls were not treated.

End point—Measurement of arterial blood
pressure, albuminuria, and glomerular filtration

Measurements and main results—Baseline values
were identical in treated and untreated groups
respectively: mean blood pressure 146/93 (SE 3/1)
mm Hg v 137/95 (2/1) mm Hg; geometric mean
albuminuria 982 (antilog SE 1:2) ug/min v 936 (1-2)
ug/min; and mean glomerular filtration rate 98 (SE 5)
ml/min/1-73 m’ v 96 (6) mI/min/1-73 m*. Mean arterial
blood pressure fell by 8-7 (1-3) mm Hg with captopril
and rose by 6-6 (1-5) mm Hg in controls, (p<<0-001);
Albumin excretior decreased to 390 (1-1) pg/min
with captopril and rose to 1367 (1-3) pg/min in
controls (p<<0-001). The rate of decrease in glomeru-
lar filtration rate was lower with captopril (5-8 (0-7)
ml/year v 10-0 (1-3) ml/year) (p<<0-01). Rate of fall in
glomerular filtration rate and mean arterial blood
pressure were significantly correlated (n=31,r=0-37,
p<0-05).

Conclusions —Captopril is a valuable new drug for
treating hypertension in insulin dependent diabetics
with nephropathy.

Introduction

Renal failure due to diabetic nephropathy is the
main cause of death in patients with insulin dependent

diabetes,'’ and on average death occurs seven years
after the start of persistent albuminuria.'* Increased
arterial pressure is an early and common occurrence
in diabetic nephropathy.* Systemic hypertension when
transmitted to the glomerular capillary network results
in glomerular capillary hypertension,’ which has also
been shown in normotensive rats with diabetes that
had been induced by streptozotocin.®” A link between
glomerular hypertension and albuminuria and the
development and progression of diabetic glomerul-
opathy has been suggested.®® In rats infusion of
angiotensin II induced glomerular hypertension
and albuminuria."

We have shown that glomerular filtration rate is
not dependent on angiotensin II and that inhibiting
angiotensin converting enzyme with captopril for one
week reduces albuminuria in hypertensive insulin
dependent diabetics with nephropathy." We present
here our findings on the long term effect of captopril on
glomerular filtration rate and albuminuria in such
patients.

Patients and methods

PATIENTS

We examined the records of all patients with insulin
dependent diabetes who had proteinuria (those positive
on dipstick testing) who were visiting the outpatient
clinic at this hospital during 1984. We invited all
hypertensive patients to join the study if they were
aged under 50; had persistent albuminuria (>300 mg
albumin/day) and a serum creatinine concentration less
than 120 pmol/l and no oedema; and developed
diabetes before the age of 31 but were not receiving
antihypertensive treatment (including diuretics) and
were not blind. Twenty patients fulfilled these criteria
and all gave fully informed consent. At the start of
the study one patient was excluded because treatment
with thiazides had been started for oedema. One man
was excluded after nearly one year’s investigation
because a renal biospy showed mesangioproliferative
glomerulonephritis superimposed on a diffuse diabetic
glomerulosclerosis.

Eighteen patients were studied. Apart from the first
three patients (cases 1-3), who initially received
combined treatment with captopril and a diuretic, all
the remaining 15 patients were initially included in a
randomised controlled trial to investigate the effect of
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TABLE 1—Clinical data on hypertensive insulin dependent diabetic patients with nephropathy

Duration of Mean dose Mean body Mean energy
Age diabetes of insulin mass index intake Antihypertensive treatment
Case No  Sex (years) (vears) Retinopathy (U/kg/day) (kg/m?) (M]/day) (dose in mg/day)
Patients treated with captopril
1 F 40 28 Proliferative -S54 20-5 6-0 Captopril 100, frusemide 80
2 M 37 16 Proliferative 0-52 219 10-0 Captopril 100, frusemide 40
3 F 29 13 Simplex 0-64 1243 80 Captopril 100, frusemide 80
4 M 43 20 Proliferative 0-49 246 8-8 Captopril 100, bendrofluazide 5
5 M 34 18 Proliferative 0-55 239 9-2 Captopril 100, frusemide 40
6 M 46 20 Proliferative 0-63 239 8-0 Captopril 75, frusemide 160
7 M 30 20 Proliferative 0-41 23-1 10-0 Captopril 100, bendrofluazide 2-5
8 M 24 15 Simplex 0-80 20-7 10-0 Captopril 100, bendrofluazide 2-5
9 M 29 15 Proliferative 0-49 25-2 9-0 Captopril 100, bendrofluazide 10
10 M 31 27 Proliferative 0-80 246 80 Captopril 100, frusemide 80
11 M 19 13 Simplex 0-96 22:7 13-3 Captopril 100, bendrofluazide 2-5
12 M 34 28 Proliferative 0-62 240 9-0 Captopril 50, frusemide 120
13 M 26 19 Proliferative 0-75 215 10-0 Captopril 100, frusemide 160
14 F 25 18 Simplex 0-42 219 63 Captopril 100, frusemide 40
15 M 43 20 Proliferative 0-67 233 11-0 Captopril 100, bendrofluazide 2-5
16 F 23 22 Simplex 0-53 219 5-0 Captopril 50, frusemide 40
17 M 30 17 Simplex 0-50 266 10-4 Captopril 75, bendrofluazide 5
18 M 46 42 Simplex 0-56 25-8 9-0 Captopril 75
Mean (SE) 33(2) 21(2) 0-60 (0-03) 23-4(0-4) 9-0(0-4)
Controls
19 M 40 21 Proliferative 0-61 216 84
20 M 34 12 Simplex 0-44 22-8 9-2
21 M 35 * 6 None 0-28 22:6 8-4
22 F 20 16 Proliferative 0-67 24-4 7-1
23 M 28 27 Proliferative 0-62 22:5 8-4
24 M 34 22 Proliferative 0-83 22-8 8-0
25 F 28 17 Simplex 0-73 22-2 88
26 F 19 8 Simplex 1-25 20-0 84
27 F 34 19 Proliferative 0-70 21-4 7-2
28 M 35 19 Proliferative 0-58 241 10-0
29 M 37 22 Proliferative 0-60 24-2 10-5
30 M 37 16 Simplex 0-65 256 10-5
31 M 36 13 Simplex 0-55 24-8 9-2
Mean (SE) 32(2) 17 (2) 0-65 (0-06) 23:0(0-4) 8-8(2-9)

treatment with captopril alone on kidney function.”
After baseline investigation between December 1984
and April 1985 treatment with captopril and frusemide
or a thiazide was started in all 18 patients (table I).
With the antihypertensive treatment we aimed at
achieving a stable reduction in diastolic blood pressure
to below 90 mm Hg and of at least 10 mm Hg in mean
arterial blood pressure (diastolic pressure plus one
third of the pulse amplitude), or both.

From 1976 to 1983 we had prospectively studied the
initial clinical course of diabetic nephropathy in 24
patients with insulin dependent diabetes, none of
whom received treatment apart from insulin.” Sixteen
patients had hypertension (diastolic blood pressure
=90 mm Hg), but only the 13 patients who fulfilled
exactly the inclusion criteria described above served as
an untreated control group in this study (table I).
Raised serum creatinine concentration was the reason
for excluding the remaining three hypertensive
patients, whose glomerular filtration rate decreased by
a mean of 9-6 (SE 2-4) ml/min/year.

All patients in both groups were dependent on °

insulin from the time of diagnosis, and all received at
least two daily injections of highly purified porcine
insulin. They had a normal diabetic diet containing 45-
55% carbohydrate, 30-35% fat, and 15-20% protein
throughout the study. None of the patients had their
intake of salt or protein restricted. Hypertension was
diagnosed if the mean of the last three measurements
performed in the outpatient clinic before the start of
the study was equal to or greater than 160/90 mm Hg.
Nephropathy was diagnosed clinically according to
previously described criteria." One control patient
(case 21) with diabetes of less than 10 years’ duration
did not have retinopathy. A kidney biopsy was therefore
performed, and diffuse diabetic glomerulosclerosis
was found with no other lesion.

METHODS

All investigations were carried out on one day
between 0830 and 1300. Patients had their normal
breakfast and morning dose of insulin before the
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investigations, during which they rested supine and
stood up only to pass urine. They drank 150-200 ml tap
water/hour during the study. The investigations were
carried out six to eight times during 27-36 (mean 31)
months in the treated group and four to 13 (mean eight)
times during 23-66 (mean 33) months in the untreated
group. The untreated group was investigated every six
months whereas the treated group was studied after
one week, after three months, and then every six
months.

To measure the glomerular filtration rate we gave the
patients a single intravenous injection of edetic acid
labelled with 37 MBq sodium chromate-51 at 0900 and
determined the radioactivity in plasma from samples of
venous blood taken from the other arm 180, 200, 220,
and 240 minutes after the injection."” The results were
standardised for 1-73 m? body surface area, using the
patients’ surface area at the start of the study. The
mean coefficient of variation in the glomerular filtration
rate of each patient from day to day was 4%.

Urinary albumin excretion was measured during the
four hour clearance period by radioimmunoassay in the
treated group'® and by radial immunodiffusion in the
untreated group."” The assays had a sensitivity of 0-5
mg/l and 2 mg/l, respectively, and a coefficient of
variation between assays of 9% and 8%, respectively.
Albumin concentration was measured simultaneously
by both methods in urine collected from 27 of the
patients with insulin dependent diabetes. The urinary
albumin excretion rate ranged from 19 pg/min to 4860
ug/min (median 599 pg/min), and the results of both
methods showed a close relation (y=0-98x-2;
r=0-98, where y and x represent the albumin con-
centration determined with immunodiffusion and
radioimmunoassay, respectively). Urinary sodium
excretion was measured during the four hour clearance
period with conventional laboratory techniques.

Blood pressure was measured with a standard
clinical mercury sphygmomanometer (cuff 25 x 12
cm) on the right arm. It was taken at least twice during
each investigation between 0900 and 1000 and between
1200 and 1300 and at each visit to the outpatient clinic
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(between 1400 and 1600) after the patient had been
supine for 10 minutes or more. Diastolic blood pressure
was recorded at the disappearance of the Korotkoff
sounds (phase V).

Blood glucose concentration was measured hourly
during the four hour clearance period and at each visit
to the clinic by a glucose oxidase method. Serum
albumin, electrolyte, and cholesterol concentrations
and leucocyte counts were measured by conventional
laboratory techniques during each investigation only in
the treated group. Stable haemoglobin A,. concentra-
tion was measured only in the treated group (normal
range 4-1-6-1% of total haemoglobin."

All of the 18 treated patients collected urine for one
24 hour period every six months for measuring the
excretion of urea. This was used to calculate protein
intake from the nitrogen content of the urea and an
estimated value of non-urea nitrogen of 31 mg/kg/
day.” (Assuming a constant nitrogen balance, nitrogen
intake=nitrogen content of urinary urea plus non-
urea nitrogen; protein intake (g/day)=nitrogen in-
takex6:25.%

All patients visited the clinic every two to four
months during the investigation. At each visit
the postprandial blood glucose concentration was
measured along with urinary glucose excretion,
blood pressure, and body weight, and the dose of
insulin and antihypertensive treatment were adjusted.
Ophthalmoscopy was carried out on dilated pupils at
least every six to 12 months.

STATISTICAL ANALYSIS

Wilcoxon’s non-parametric test for unpaired and
paired comparisons (two tailed) was used. Urinary
albumin excretion rates were logarithmically trans-
formed before analysis because of their positively
skewed distribution; the geometric mean (antilog SE)
is given in table II. Linear regression analysis (least

squares method) was used to assess the decrease in
glomerular filtration rate, the rate of decrease being
calculated from all values of glomerular filtration rate
in each group. All values are given as means (SE) and
significance was taken as p<<0-05.

Results

The two groups were well matched with respect to
sex, age, duration of diabetes, retinopathy, insulin
dose, body mass index, and energy intake (table I).
Furthermore, baseline values for blood pressure,
glomerular filtration rate, and albumin excretion (were
similar in the two groups (table II); difference in mean
arterial blood pressure 2 mm Hg (95% confidence
interval —1 to 5); difference in glomerular filtration
rate 2 ml/min/1-73 m? (— 13 to 17); and ratio of albumin
excretion in the treated to untreated group 1-05 (—0-60
to 1-84)). Mean arterial blood pressure decreased in
17 of the 18 patients treated with captopril, and
mean albumin excretion decreased significantly in all
patients (p<<0-01, table II). By contrast, albumin

" excretion rose significantly in 11 of the 13 untreated

patients (p<<0-01) and arterial blood pressure showed
the same trend, although this was not significant. Mean
arterial blood pressure and mean albumin excretion
were significantly reduced in the treated compared
with the untreated group (p<<0-001, table I and fig 1),
and, more importantly, the decrease in glomerular
filtration rate was significantly less in the treated than
the untreated group (5-8 (SE 0-9) ml/min/year and 10-0
(1-3) ml/min/year, respectively; table II and fig 1).
Furthermore, mean arterial blood pressure and the
rate of decrease in glomerular filtration rate were
significantly correlated (fig 2), but not when data were
analysed separately for each of the two groups.

The mean postprandial blood glucose concentration
during the study was nearly identical in the treated and

TABLE 11—Course of arterial blood pressure, albumin excretion, and glomerular filtration rate with and without antihypertensive treatment with

captopril for diabetic nephropathy

Mean baseline values

Mean values during investigation

Arterial Glomerular Arterial Decrease in
Period of blood Albumin filtration blood Albumin glomerular
investigation pressure excretion rate pressure excretion filtration rate
Case No (months) (mm Hg) (ug/min) (mV/min/1-73 m?) (mm Hg) (ug/min) (mV/min/year)
Patients treated with captopril
1 36 151/89 556 76 122/73 27 43
2 35 135/95 816 81 128/86 205 5-9
3 32 146/92 455 133 136/90 114 2-3
4 35 147/88 1101 85 139/77 284 37
S 30 129/86 1549 70 126/85 1065 35
6 34 158/92 2238 82 156/80 967 79
7 33 164/94 1677 93 144/88 1289 7-4
8 31 134/96 745 104 133/90 72 32
9 33 155/94 352 115 140/89 309 0-1
10 31 151/104 1864 104 139/95 1288 86
11 29 141/92 1489 134 131/90 980 29
12 27 133/90 1628 79 135/86 470 7-9
13 30 129/93 275 124 133/86 258 13-0
14 27 152/98 626 135 133/88 410 13-7
15 29 161/102 2097 91 138/90 760 5-3
16 27 154/100 2588 77 126/84 1154 92
17 27 141/88 168 96 136/82 80 0-1
18 27 156/85 2946 89 146/79 1850 47
Mean (SE) 31(1) 146/93 (3/1) 982 (1-2)* 98 (S5) 136/85 (2/1) 390 (1-1)* 5-8(0-9)
Controls
19 25 142/92 2367 76 170/105 3229 3-8
20 33 136/92 786 108 151/98 787 53
21 25 128/98 1038 90 148/108 1149 10-8
22 23 135/98 699 115 143/101 173 17-5
23 23 142/97 1020 64 153/98 2209 73
24 29 130/98 1091 113 149/108 1339 17-0
25 25 140/94 1079 69 138/95 1864 14-5
26 24 135/95 730 127 138/106 . 1473 16:0
27 30 142/92 1141 65 137/90 839 9-5
28 43 130/94 1167 107 137/87 : 2647 96
29 45 146/92 3912 89 147/90 6174 53
30 38 132/98 533 96 144/92 1134 43
31 66 138/90 392 126 133/90 911 89
Mean (SE) 33(3) 137/95 (2/1) 936 (1-2)* 96 (6) 145/98 (3/2)t 1367 (1-3)*% 10-0(1-3)t

*Geometric mean (antilog SE). 1p<0-01, p<<0-001, treated v untreated group.
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untreated groups (10-2 (0-5) mmol/l and 10-6 (0-5)
mmol/l, respectively). Haemoglobin A . concentration
remained unchanged in the treated group (fig 3). The
diet and body weight of the patients were also un-
changed in both groups; average protein intake was 1-1
(0-07) g/kg/day in the treated patients. Serum con-
centrations of potassium, sodium, albumin, and
cholesterol remained unchanged during treatment
with captopril; the leucocytes count dropped initially
but returned later to the pretreatment value (figs 3, 4).
Neutropenia was not observed. None of the 18 patients
receiving captopril had rash, disturbance of taste,
headache, fatigue, depression, nightmares, or sexual
dysfunction. One patient had a dry cough, but this
vanished after three to four months’ treatment; the
dose was not reduced. Initially, two patients suffered
from orthostatic symptoms when a diuretic drug
was added to the captopril. None of the patients
had abnormally raised serum potassium concentra-
tions. All 18 patients continued to receive captopril in
combination with a diuretic drug.

Discussion

Our study showed that long term treatment with
captopril and diuretics protected kidney function and
reduced albuminuria in hypertensive insulin dependent
diabetics with nephropathy. This finding confirms and
extends those of Mogensen,” Bjorck er al,? and
our previous observations."*? The natural course of
diabetic nephropathy is characterised by a relentless
decrease in glomerular filtration rate and a progressive
rise in blood pressure and albuminuria, " *' * as was also
shown in our untreated control group.

The study was not a double blind randomised
parallel control trial, which is the ideal design. Such a
trial, however, can no longer be considered to be
ethical in hypertensive insulin dependent diabetics
with nephropathy because “self controlled” studies
have reported a beneficial effect of antihypertensive
treatment on kidney function in such patients.!*?"%

® Patients receiving captopril (n=18)
O Controls (n=13)
x Baseline values (only for patients receiving captopril}
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We did, however, apply identical criteria for inclusion
and exclusion of patients, which resulted in two well
matched groups. Recommended energy intake and
diet were about the same in both. Furthermore, intake
of salt and protein was not restricted in either, and the
urinary excretion of sodium (intake) was quite high in
the group receiving captopril (fig 4). The average
protein intake (1-1 g/kg/day) in the treated group
was nearly identical with the intake reported in
insulin dependent diabetics with incipient and overt
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nephropathy taking normal diabetic diet (1-3 g/kg/day
and 1-1 g/kg/day, respectively).** Finally, the
method used to determine glomerular filtration rate
was identical in the two groups and the two techniques
used for measuring urinary albumin concentration
gave nearly the same result. These findings suggest
that the comparison of the treated and untreated group
is valid, though the possibility of a change in the
natural course of the disease cannot entirely be ruled
out.

Increased blood pressure is a common finding even
early in the course of diabetic nephropathy.*'* Sodium
and water retention play a dominant part in initiating
and maintaining hypertension in diabetic nephropathy,
while the contribution from the renin-angiotensin-
aldosterone system is smaller.”* The predominant
action of angiotensin II is confined to the efferent
arteriole, thereby inducing increased pressure in
the glomerular capillaries.” Conversely, inhibition
of angiotensin converting enzyme diminishes this
pressure in animals* and probably also in humans, as
reflected by a drop in the filtration fraction.* * In a one
week randomised single blind trial of captopril versus
placebo we showed that glomerular filtration rate in
diabetic nephropathy was not dependent on angio-
tensin II and that captopril reduced albuminuria,
probably by lowering glomerular hypertension."
These findings led us to investigate the long term effect
of a combined treatment with captopril and a diuretic
in hypertensive insulin dependent diabetics with
nephropathy.

Systemic and glomerular hypertension enhance al-

buminuria and the development of diabetic glomerulo-
pathy and accelerate the decrease in glomerular

. filtration rate in diabetic nephropathy.®®*?* Systemic

hypertension, when transmitted to the glomerular
microcirculation, results in hypertension in the
glomerular capillaries. Raised systemic blood pressure
is accompanied by raised pressure in the glomerular
capillaries in numerous experimental models of hyper-
tensive renal disease (as reviewed by Anderson et al),’
including spontaneously hypertensive rats with
diabetes that had been induced by streptozotocin.”
Increased pressure has even been shown in normo-
tensive rats in which diabetes had been induced.®’
Conversely, antihypertensive treatment with enalapril
or restriction of dietary protein reduces glomerular
hypertension and urinary albumin excretion and
ameliorates the glomerular lesions induced by hyper-
tension in diabetic animals.** More importantly,
antihypertensive treatment?* and a low protein
diet®* reduce albuminuria and protect kidney function
in insulin dependent diabetic patients with nephro-
pathy, as in the present study.

Our present and previous results suggest that
albumin excretion largely depends on pressure, prob-
ably because of glomerular hypertension.”* This
suggestion has been supported by the finding of a
significant correlation between the reduction in
filtration fraction and the decrease in albuminuria
during short term captopril treatment in diabetic
nephropathy.? A beneficial effect of enalapril on
microalbuminuria has been shown in normotensive
insulin dependent diabetic patients with incipient
diabetic nephropathy.” The haemodynamic findings
mentioned above strongly support the concept of
Hostetter ez al that hypertension is an important
factor in the development and progression of diabetic
glomerulopathy.?

Recent studies have shown that, unless pressure in
the glomerular capillaries is reduced to near normal
values, control of systemic hypertension is insufficient
to prevent albuminuria and progressive glomerular
injury in rats with reduced renal mass.’ Inhibition of
angiotensin converting enzyme with enalapril was
effective, though combined treatment with reserpine,
hydralazine, and hydrochlorothiazide did not protect
renal function, even though both treatment regimens
induced the same reduction in systemic blood pressure.
This finding led to the suggestion that all antihyper-
tensive drugs are not equally effective in controlling
progressive renal disease, which has been supported by
the finding that inhibition of angiotensin converting
enzyme was more beneficial to kidney function than
conventional antihypertensive treatment in patients
with renal diseases of different origin,” including
diabetic nephropathy.? When the present results are
compared with those obtained with selective {3 blockers
and diuretics no appreciable differences are apparent
(table III). We emphasise, however, that selective §
blockers also reduce renin activity and angiotensin II
concentration. Whether this beneficial effect on kidney
function also applies to other types of hypotensive
agents—for example, calcium entry blockers —remains
to be elucidated.

An ideal antihypertensive drug regimen is charac-

TABLE 111 — Decrease in glomerular filtration rate in diabetic nephropathy with and without antihypertensive treatment in various studies

Mean (SE) decrease in glomerular filtration

No of patients Mean (SE) blood pressure (mm Hg) rate (mY/min/year)
Investigators Not treated Treated Not treated Treated Not treated Treated
Mogensen’*t 5 5 162/103 (7/4) 144/95 (5/4) 14-8 (4-4) 5-9(3:0)
Parving et al'*t 10 10 144/97 (2/2) 128/84 (2/2) 10:9(1-2) 4:7(0-9)
Parving et al** 8 8 150/100 (3/3) 131/87 (3/2) 10-1(1-4) 4-8(1-0)
Present study 13 18 145/98 (3/2) 136/85 (2/1) 10-0(1-3) 5-8(0-9)

*Metoprolol, frusemide or thiazide, and hydralazine used as antihypertensive drugs. tInvestigations conducted as “self controlled” trials.
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terised by effectiveness, safety, and maintenance of the
quality of life. The present treatment was effective,
and as the adverse effects were only minimal all
patients continued to take it. The quality of life was less
affected by the present treatment than by f§ blockers
with or without a diuretic.® Previously §§ blockers have
been used commonly in hypertensive diabetics with'?
or without nephropathy* who were treated with in-
sulin, even though these drugs mask some clinical
signs of hypoglycaemia and prolong the recovery of
blood glucose concentration after a hypoglycaemic
attack. Patients being treated with insulin who lack
warning signs of hypoglycaemia should, however, not
be treated with §§ blockers. These problems are absent
during inhibition of angiotensin converting enzyme.*
In a comparative study captopril was found to be
superior to different types of B blockers in treating
non-diabetic hypertensive patients with intermittent
claudication,* a finding of considerable clinical
importance as peripheral vascular disease is an import-
ant problem in patients with diabetic nephropathy.
Plasma lipid patterns have been shown not to be
adversely affected during treatment with an inhibitor
of angiotensin converting enzyme.* Finally, captopril
can induce a shift to the left of the autoregulation curve
of cerebral blood flow,” a finding of potential import-
ance in diabetics with hypertension when supine
and hypotension when standing due to autonomic
neuropathy.

In conclusion, inhibitors of angiotensin converting
enzyme should be considered as first line drugs for
treating hypertensive insulin dependent diabetics with
nephropathy.
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ONE HUNDRED YEARS AGO

The ethical question how far it is pusillanimous and even
religious to profit by the annihilation of pain which
anaesthesia affords under surgical operation and in
parturition has recently undergone discussion anew in
some of the French papers. The discussion is antiquated
and out of date in this country, and many of the stories
told would hardly bear repetition in this serious country.
Sir James Simpson long ago disposed of the argument
now revivified, which charges the woman who accepts
anaesthesia in childbirth with evading the Biblical
injunction of pain. An indignant Frenchwoman has
revived an old argument with some flippancy, but not
without a reckless wit. “You quote,” she says, “some
verselets of the Bible against us; but let me remind you
that the only one of your sex who took his part in the act
of giving birth profited by anaesthesia; for when Adam
gave up a rib towards the creation of Eve, he was first
thrown into the deep sleep of insensibility.” (British
Medical Fournal 1888;1i:674)
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