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Acute and chronic arterial and venous effects of captopril in
congestive cardiac failure

S Capewell, D Taverner, W J Hannan, A L Muir

Abstract
Objective-To determine whether captopril alters

peripheral venous tone in patients with congestive
cardiac failure.
Design-Open study of patients at start of

captopril treatment and three months later.
Setting-A hospital gamma camera laboratory.
Patients -16 Men with congestive cardiac failure

in New York Heart Association class II or III, aged
57-73.

Interventions- Patients were initially given
500 [tg sublingual glyceryl trinitrate followed by
25 mg oral captopril. The study was then repeated
after three months' captopril treatment.
Main outcome measures-Previously validated

non-invasive radionuclide techniques were used to
measure changes in central haemodynamic variables
and peripheral venous volumes in the calf.
Results-After 25 mg captopril there were

falls in blood pressure and relative systemic vascular
resistance and increases in cardiac index and left
ventricular ejection fraction. This was accompanied
by a 16% increase in peripheral venous volume (95%
confidence interval 13-4% to 18-4%, p<0-01), which
compared with an 11% increase after 500 [tg glyceryl
trinitrate (10% to 12%, p<0-01). Eleven patients
were restudied after three months' continuous
treatment with captopril. The resting venous volume
was higher than it had been initially, by about 10%,
and increased by a further 8-4% after 25 mg captopril
(5.4% to 11-4%, p<005).

Conclusions-Captopril is an important veno-
dilator. Venous and arterial dilatation are produced
short term and during long term treatment.

Introduction
Captopril produces objective and symptomatic

improvement in most patients with severe congestive
cardiac failure. 1-4 Benefits tend to increase with
continued treatment, and drug tolerance or fluid
retention, which often develop with other vasodilators,
are rarely seen.' Most importantly, long term treatment
with enalapril, and probably with captopril, increases
survival. 56
The haemodynamic changes after a single dose of

captopril include a fall in arterial blood pressure and
systemic vascular resistance and a rise in cardiac
output. In addition, atrial and ventricular filling
pressures fall, presumably indicating a reduction in
preload. This response resembles that observed after
venodilators such as isosorbide dinitrate7 and sodium
nitroprusside,8 rather than arterial vasodilators such as

hydralazine.i9 Furthermore, reduced cardiac filling
pressures persist during long term treatment with
captopril. Although this has been attributed to
venodilatation, it may simply reflect an improvement
in ventricular diastolic performance. Studies of
the venous response to captopril in heart failure
are sparse and conflicting. Using venous occlusion
plethysmography, Cowley et al"' and Awan et al"
observed that venous tone in the forearm fell within an
hour after the first dose of captopril by 15% and 50%
respectively. Faxon et al showed "a small rise" in the
maximal venous volume in the calf after captopril,!2
whereas Olivari et al found no significant changes."
These studies assessed only the immediate effect of
captopril, and there is no information about the venous
changes after prolonged treatment. We therefore
investigated the central and venous responses to
captopril, comparing them with those after glyceryl
trinitrate, a known venodilator,9 in patients with severe
congestive cardiac failure at the start and after three
months of captopril treatment.

Methods
Sixteen men with moderate or severe congestive

cardiac failure secondary to ischaemic heart disease
were studied at the start of captopril treatment; 11 were
available for restudy after three months' treatment
(table I). All 16 had symptoms and were in New York
Heart Association class II or III, with impaired
left ventricular function (mean left ventricular
ejection fraction of 0-19 (table I)). They required daily
frusemide at a mean dose of 116 mg (range 80-160 mg),
and four were also taking digoxin at a mean daily dose
of 0 19 mg. The 11 men who were restudied had a
mean age of 64 (range 57-73), were all in sinus rhythm,
and had been clinically stable for at least one month
before the study.
None of the patients suffered from more than

occasional angina and none had received treatment
with a vasodilator, such as long acting nitrates or
calcium antagonists, within seven days before the
study. Patients with severe hypertension or hypo-
tension (systolic blood pressure > 180 or <90 mm Hg),
who had had an acute myocardial infarction within
three months and had clinically important liver, lung,
renal, or cardiac valve disease were excluded. Five
patients did not complete the study: two had a severe
hypotensive reaction to the first dose and were not
continued on captopril, and three started long term
treatment but died one, two, and six weeks afterwards.
Two deaths occurred at home, one being sudden and
one being diagnosed clinically as due to an acute
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TABLE I -Clinical details of patients zvith congestive cardiac Jfailuire befiore captopril treatment

BodNy Daily Ncw York Daily
surfacc frusemidc Hcart digoxini I'lasma Left

Case Age area dosc Association dose crcatiniinc vcntricular
No Sex (years) (mr) mg) grade (mg) (ptmol/1 ejection fraction

I INM 62 1 85 80 II 0-25 99 0-23
2 Al1 63 1i80 120 III 142 0-11
3 Ml 73 1-73 160 III 0-125 158 0 20
4 Al 66 1-78 120 II 108 0-16
5 Al1 63 1-78 80 III 138 0-21
6 Al 63 1-96 160 III 0- 125 131 0-15
7 ANl 57 1-73 120 III 103 0-(9
8 Ml 68 1-47 120 III 186 0-22
9 Al 69 1-97 120 II 0-25 125 0-43
10 Al 62 1-87 160 II 185 0-11
11 Al 63 2-02 80 III 114 0-14

Alean(SD) 64-5 1-81 (0-15) 116(37- 7) 0- 19* 135 -430- 5) 0-188W0-093)

*In four patients.

myocardial infarction. The third patient died in
hospital of progressive biventricular failure three
weeks after starting captopril. These five patients were
aged 63-70 and had slightly worse left ventricular
function (mean 0 15, range 0 09-0 29) than the 11 who
completed the study, requiring a mean of 190 mg
frusemide daily, and four were in New York Heart
Association class III or III to IV. Their results were
therefore excluded from further analysis; apart from
the greater fall in blood pressure their response to a
single oral dose of captopril was in no way different
from that of those who completed the study.

MEASUREMENTS

Heart rate was monitored from a continuous
electrocardiogram, and blood pressure was measured
with conventional sphygmomanometry (diastolic
phase V). The mean arterial blood pressure was
calculated as diastolic blood pressure plus one third of
the pulse pressure. The cardiac output was measured
by rapidly injecting a bolus of autologous red cells
labelled with technetium-99m (750 MBq),'4 and the
indicator dilution curve through the left ventricle was
analysed." The total blood volume was derived from
dilution of the radioisotope." Left ventricular ejection
fraction was measured with the electrocardiogram-
gated equilibrium blood pool method.'4 From each
ventriculogram end diastolic counts corrected for
physical decay and biological clearance of technetium
were used to compute changes in end diastolic volume.
Changes in stroke volume and end systolic volume
were then calculated. 1416

Peripheral venous volume was measured with a
scintillation probe positioned opposite the left calf.
This consisted of a 4 cm diameter x 2 cm thick sodium
iodide crystal coupled to a photo multiplier and
positioned within a brass collimator. The detector was
linked to a portable nucleonic system (J and P
Engineering, Reading, Model MS 310E) and printer
(Epson MX80 FT3). The probe was positioned 50 cm
lateral to the patient's left mid-calf, with a standard
7 cm length of calf defined by an arrangement of lead
shields. The method assumes that the bulk of the blood
volume in the calf is in the venous circulation. We had
previously shown that venodilators such as glyceryl
trinitrate cause an increase in the activity detected
from the calf whereas arterial vasodilators such as
hydralazine cause no change.", Results from this
method correlate closely with more traditional
methods of venous plethysmography. To assess the
stability of this technique over a prolonged period eight
other patients with congestive cardiac failure were
studied with an identical protocol except that captopril
was not given. The resting calf counts at the end of the
two and a half hour period remained stable (mean
99 5%, range 96-105% of the starting values).

STUDY PROTOCOL

The same protocol was used for both initial and

follow up studies. On the day of each study the patients
omitted their usual diuretic and attended the hospital at
9 am after a light breakfast. They rested for 30 minutes
on a couch in a warm room with ambient temperature
220C and then baseline central and peripheral haemo-
dynamics were assessed. Patients were then given
500 lig sublingual glyceryl trinitrate and the haemo-
dynamic changes measured immediately after
dissolution of the tablet, which took five to eight
minutes. Previous studies suggest that values return to
baseline well within 20 minutes."'"' At 20 minutes a
25 mg tablet of captopril was given orally, and
measurements were repeated 60 minutes later. Pulse,
blood pressure, and venous volume were measured
continuously. A further tablet of 500 itg glyceryl
trinitrate was then given sublingually, and after
dissolution of the tablet a final set of all measurements
was made 90 minutes after the oral captopril to assess
any effects of combined treatment.

FOLLOW UP CAPTOPRIL STUDY

After completing the initial study patients were
treated with captopril 25 mg thrice daily with other
drugs remaining unchanged. The patients were
reviewed at monthly intervals. No changes in drugs
were permitted apart from the dose of diuretic, which
was altered if clinically indicated. After three months
patients were restudied with the protocol described
above, diuretics and captopril being omitted on that
day. Angiotensin II and saline infusions were available
to treat reactions to the first dose, but only saline was
required in the two patients withdrawn from the study
who experienced distinct hypotension.

STATISTICAL METHODS

Changes from baseline values during each study
were analysed with analysis of variance. Student's t test
for paired comparisons was used to compare baseline
data for the initial and follow up studies, and 95%
confidence intervals were calculated. The study
protocol was approved by this hospital's ethical
committee.

Results
ACUTE HAEMODYNAMIC RESPONSES

Glyceryl trinitrate-A 500 [tg tablet of glyceryl
trinitrate produced modest and non-significant
reductions in heart rate, blood pressure, and relative
systemic vascular resistance (table II). The venous
volume increased by 11% after glyceryl trinitrate
(95% confidence interval 10% to 12%, p<0 001).

Captopril-Sixty minutes after captopril was given
the mean arterial pressure had fallen by 16%, the
cardiac index had increased by 45%, and the left
ventricular ejection fraction had increased by 15%.
The relative systemic vascular resistance showed a
corresponding fall of42% (p<0-01, table II). The heart
rate fell significantly whereas the left ventricular end
diastolic volumes were little changed (table II). The
venous volume in the calfhad increased by 16% (13-4%/o
to 18 4%) 80 minutes after captopril (both p<0 01).
This increase in peripheral venous volume correlated
significantly with the fall in mean arterial blood
pressure (r=0*54, p<0 05, Spearman's rank cor-
relation).

Glyceryl trinitrate after captopril-A further 500 [ig
glyceryl trinitrate tablet taken sublingually 90 minutes
after captopril produced no further significant changes
in haemodynamic or venous variables (table III).

HAEMODYNAMIC RESPONSES AFTER LONG TERM
CAPTOPRIL: BASELINE MEASUREMENTS

Eleven of the 16 patients were restudied after three
months. Eight had improved by at least one New
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rABLE ii-Central haernodvnamic responses to glvcernll trinlitrate and captopril during initial andfllow uop studies in II patients. I 'alues are means (SD)

90 MNinutes after captopril and
Baseline After glyceryl trinitrate 60 Minutes after captopril glyceryl trinitrate

Measurement Initial Follow up Initial Follow up Initial Follow, up Initial Follow up

Mean arterial blood pressure
(mm Hg) 105-1 1-6) 103 7(9-5) 1027 (10-3) 99-0 (11-0) 88-3(11-3)* 902 (13 1)* 88-2 (74)* 878 ('209)*

Cardiac index(l/min/m', 1 95 (0 53)t 2-57 (0 66)t 2-10(0 54) 2 90(1-18) 2-84(1-35)t 3-24(1-09)t 2-70(0 96)t 2-89(139)
Systcmic vascular resistance

(klPa.s/l1 237-5 (81 5)t 178X4 (47-5)t 215 6 (66 2) 150-9 (54.1 137-4 ,58-6)* 1231 (427)* 144-3 (57.9)* 143-0 (46-8)*
Strokc volume (ml) 43-6 (15 8)4 580 (12 5)4 45 9 (13-0) 64-9 (24-2)4 65-7 (30 5)4 77-5 (25-3(* 62-0 (22 7)4 65-5 (28-9)
Eind diastolicvolume(ml) 262(113) 268(116) 251 'I18) 259(159) 338(167) 334(182) 311(146) 290(191)
Left ventricular ejection

firacti(n 0- 188 (0093)* 0-244 (0- 138)* 0-215 (0-105)* 0-272 (0 160)4 0-217 (0097)4 0-263 (0-171) 0-225 (0- 108)t 0-274 (0-198)
Heartrate(beats/min) 84-9(12-2) 79-8(14-1) 85-4(9-8) 826 103) 799(10- )t 765(126)t 80-5(9-8) 80-0(11-3)

-P<t} Ul tP<u <z. Tp<u t)z.

rABLE Iit-Peripheral venous volume after glvcervl trinitrate and
captopril in initial and follow uip suZieds. Mean (SD) values are
expressed as percentages of baseline counts

Initial studs- Follow up study

Baseline' 100(0-5) 100(0-7)
After glyceryl trinitrate 1 11 0( 1 8)6** 108-9 (2 3)**
80 Minutes after captopril 115-9) 47)** 108-4 (45 )*
90 MN1inutes after captopril

and glvcervl trinitrate 1 17-6 (4-6)** 1 12 2 (4-6)*

*P<0*05, **6p<0O0, ***p<0(001 Compared with baseline data on day of
studs.

York Heart Association class, and the median daily
frusemide dose had also fallen considerably, from 120
to 80 mg. There were no other significant changes in
clinical or laboratory variables. Before either glyceryl
trinitrate or further captopril was given the 11 patients
showed considerable improvements compared with
their original baseline haemodynamic measurements.
Although mean arterial pressure was unchanged, the
cardia'c index was 32% higher and the relative systemic
vascular resistance had fallen by 25% (p<002). The
left ventricular ejection fraction was significantly
higher (p<001), whereas the resting heart rate and left
ventricular end diastolic volume were unchanged
(table II). The peripheral venous volume (mean
baseline calf counts) was 10 2% higher.

ACUTE RESPONSES TO GLYCERYL TRINITRATE AND
CAPTOPRIL AFTER LONG TERM CAPTOPRIL TREATMENT

The same study protocol was repeated after three
months' captopril treatment.

Glyceryl trinitrate produced small increases in stroke
volume and left ventricular ejection fraction. The falls
in the mean arterial pressure and the relative systemic
vascular resistance and the increase in cardiac index
were again small and non-significant (table II). The
venous volume in the calf increased by 9% (7-4%
to 10-4%, p<0 01, table III) after glyceryl trinitrate
treatment.

Captopril-The mean arterial pressure had fallen by
13% 60 minutes after captopril treatment and the
relative systemic vascular resistance by 31%. The
cardiac index showed a 26% increase and the stroke
volume increased by 34% (table II). The venous
volume -had increased by 8 4% (5 4% to 11-4%)
80 minutes after captopril treatment (p<005,
table III).

Glyceryl trinitrate after captopril-No significant
changes in mean arterial pressure, left ventricular
ejection fraction, and venous volumes were observed
after the second tablet of glyceryl trinitrate (table II).

Discussion
This study confirms that the first dose of captopril

produces a distinct and rapid reduction in afterload in
patients with heart'failure.'- Mean arterial pressure
and relative systemic vascular resistance fell in the
short term by 16% and 42% respectively, and the

cardiac index increased by 45%. After three months,
though the cardiac index was higher and relative
systemic vascular resistance lower, further captopril
caused additional short term improvement. Similar
benefits have been reported in several placebo
controlled studies with captopril' 2 and also enalapril.421
These studies also showed short and long term
reductions in right atrial pressure, pulmonary capillary
wedge pressure, and left ventricular end diastolic
pressures,' 24 -taken to represent a venodilative effect.
Our study confirmed that there is short term veno-
dilatation after captopril treatment for heart failure.
Glyceryl trinitrate acts predominantly as a venodilator,
reducing preload with little effect on afterload.9' 1620
Furthermore, the venodilatation produced by glyceryl
trinitrate is transient and complete after about
20 minutes. 16 20 We were therefore able to compare the
haemodynamic responses to captopril with the baseline
values.

Captopril produced distinct venodilatation in
patients with heart failure with an increase in venous
volume of 16%, half as much again as glyceryl trinitrate
at a dose of 500 tg. This increase with captopril
corresponds to physical venous occlusion with a
sphygmomanometer thigh cuff inflated to 20 mm Hg,'9
which is analogous to the traditional treatment for
heart failure: rotating venous tourniquets on the arms
and legs.2
Our study also suggests that there is chronic

venodilatation in patients with heart failure given long
term captopril. This had long been suspected because
of the persistent reduction in variables of preload
without significant changes in total blood volume.-1-
Our measurements were made from differences in
individual calf counts between the first and second
studies, corrected for injected dose and precordial
counts. A degree of persistent venodilatation would
explain why the short term responses in venous volume
'to captopril were fairly blunted in our follow up study
(an increase of 8% v 16%) in contrast with those to
glyceryl trinitrate, which still produced a short term
increase of 9%, similar to the 11% in the short term
study. This chronic venodilatation with captopril was
not due to an increase in total blood volume, which was
unchanged in our study and may sometimes fall with
long term treatment.'
When glyceryl trinitrate was given after captopril in

either study there was little further'increase in venous
volume. This may be because glyceryl trinitrate and
captopril have a common mechanism of venous action
or because of rapid venous tachyphylaxis to glyceryl
trinitrate. Alternatively, there may be a finite limit
to the venodilatation that is achievable by pharmaco-
logical, as opposed to physical, means. Nitrates cause
venodilatation by a direct effect on the venous smooth
muscle cell, probably mediated by endothelial derived
relaxing factor.24t9 The mechanism of venodilatation
after captopril remains unclear. Venous tone is
consistently increased in patients with congestive
cardiac failure.9 1" '7 Several mechanisms have been
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implicated including the renin-angiotensin system, the
sympathetic nervous system, prostaglandins, kinins,
and vasopressin.26-2 Angiotensin II concentrations
are increased in congestive cardiac failure and fall
distinctly with captopril.' Angiotensin II is a potent
constrictor of arteries and to a lesser extent veins.2 iO It
also modulates the sympathetic nervous system, and
a fall in concentrations should reduce sympathetic
nervous activity."' Noradrenaline concentrations are
usually increased in congestive cardiac failure and fall
after captopril treatment.

Venodilatation with captopril may have considerable
clinical importance. Profound hypotensive reactions
sometimes occur when treatment with angiotensin
converting enzyme inhibitor is started (the first dose
reaction).2 'These are more easily explained by a rapid
pooling of blood volume in the venous circulation. A
similar reaction may follow initiation of prazosin
treatment, also a potent venodilator.9 Similarly,
postural hypotension may occur acutely or after long
term inhibition of angiotensin converting enzyme'
and again suggests considerable venodilatation, as
previously described with prazosin. The postural
drop in blood pressure with captopril is usually
asymptomatic, perhaps because cerebral blood flow is
maintained or even increased. 12

Venodilatation and the associated reduction in
cardiac preload may also improve survival. Although
short term haemodynamic "benefits" have been
described in patients with cardiac failure treated with a
variety of arterial vasodilators including hydralazine
and minoxidil, long term benefits are minimal." Only
angiotensin converting enzyme inhibitors and a
nitrate-hydralazine combination have produced
significant increases in survival; both have a veno-
dilative action." 24

In conclusion, our data suggest that captopril
produces considerable venodilatation in addition to
arterial vasodilatation and that this occurs both short
term and after three months' treatment.

We thank Miss F Taddei and Miss S Turnbull for their
excellent technical help; Mr A Millar for help with radio-
pharmaceuticals; and Mrs V Campbell for typing the
manuscript.

I Captopril Multicentre Research Group. A placebo controlled trial-of captopril
in the management of refractory heart failurc. J Am Coll Cardiol 1983;2:
755-63.

2 Cleland JGl-, Dargie HJ, Hodsman GP, ei al. Captoprii in heart failiur. A
doublc blind controlled trial. BrHeartj 1984;52:530-5.

3 Packer Al. Converting enzyme inhibition for severe chronic heart f'ailure: itews
-'rom a skeptic. Intj Cardiol 1985;7:111-20.

4 IPacker M, Lee WH, Yushak AS, Medina N. Comparisoni of captopril and
enalapril in paticnts with scvcrc chronic heart f;ailure. N Enigl . Med
1986;315:847-53.

5 Consensus Trial Study Group. Effects of enalapril on mortality in severe
congestive heart failure. N Engl] Med 1987;316:1429-35.

6 Fuirburg CI), Yusuf S. Ef''ect ol' vasodilators on survival in chronic heart
f'ailure. Anm] Cardwol 1985;55:1110-3.

7 Leter CV, Hiss l'lMagorien RI), Un,ert'erth D\V Improv cdexcrcise capacit\
anid diff'crinig arterial and vcnous tolerance during chronic isosorbidc
dinitratc therapy for congestivc heart failurc. Circulatilon 1983;67:817-22.

8 Franiciosa JA, Iierponit G, Cohi JN. Hcmodynamic improvement after oral
hvdralazine in lcft ventricular failure. A comparison with nitropruisside
inf'usion in 16 paticnts. Ann Intern Med 1977;86:388-93.

9 Mliller RR, Fennel WC'H, Youing JB, Palomo AR, Quinones MA. Dif't'crcitial
systemic arterial and venous actions and conscquent cardiac cff'e'cts oft
vasodilator drugs. 'rog Cardiovasc Dois 1982;24:353-74.

10 Cowlev AJ, Rowley JIM, Stanner KL, Hampton JR. Captopril therapy f'or
heart failure: a placebo controllcd study. Iancet 1982;ii:730-2.

11 Awan NA, Evenson MIK, Needham KE, Viln A, Mason DT. Efficacy of oral
angiotensin converting enzyme inhibition with captopril therapy in severe
chronic normotensive congestive heart failure. Am Hcart] 1981;101:22-31.

12 Faxon DP, Halperin JL, Creager MA, (iavras H, Schick EC, Ryan 'I'J
Angiotensin inhibition in scvere heart failure: acute central and limb
hemodynamic effects of captopril with observatioins on sustainedt oral
therapy. Am Heart] 1981;101:548-56.

13 Olivaril MI, Lcvine 'B, Cox F, Cohn JN. Contrasting capacitancc ef'cts of'
captopril and nitrotglycerin in cotngestive heart lailure. C'irculaion 1982;
66(suppl 11'1:209.

14 Hannan WJ, V'oiacek J, Dewhurst NG, Muir AL. 'I'he sequcential
mcasurement of venitricular volumes anid cardiac output by radiotluclidc.
C/lit Phvs Phvstol Alas 1980;1: 125-34.

15 Millar AM, Wathen CG, Muir AL. Failure in labelling oi' red blood cells with
'Tc: intcraction between intravenous cannulac and stannotis pyro-

phtsphatc. fur] Nucl Med 1983;8:502-4.
16 Wathen CG, Hannan VJ, Adic CJ, Muir AL. A radionticliic method for the

simultaneous study of' th eff'ects uf' drugs tin cenitral and' peripheral
hacmodv,namics. fBrj C/lin Iihurnacol 1983;16:45-50.

17 Rothc CF. Venous,system: physioilogy of'the capacitance vessels. In: Handbook
ofplzvsiologv. Section 11, vol 111, part 1. Peripheral circulation. Bethesda:
American lihysiological Society, 1983:427-8.

18 Rutleni DL, Wackcrs FJI', Zaret BL. Radionuclide assessment of' peripheral
itntravascUlar capacity: a technique to measure intra-vascular volume
changcs in the capacitance circulation in man. Circulatilo 1981;64:146-52.

19 \Wathen CG. Hanniait WJ, Adic CJ, Iuir AL. Changcs in venous compliance
and arterial tone assesscd by radiionuclide methods. kur 7 Vutl lied
1983;6: A 12.

211 Leffkowitz A. (iAordoin WM, Armstroing PWX. A coimparative evaluation if'
hemodivriamic and ncurohiimeral e'ffects otf itrotiglycerine and nil'edipinc in
congestive hcart f'ailurc. Ant] Cardiol 1987;59:59-63B.

21 Cleland JGF, I)argte HJ, Ball S(G ct al. Efe'fcts oftcnalapril ill hcart failurc: a
double blind study ot'fefects of' xercise perf'ormance, reinal ftiltctin,
hormones and metabolic state. Br lHearij 1985:54:305-12.

22 M1cM\ichacl JI ShafCr EP'S. Thc action of intravcnticis digoxin in mats. (27 lIed
1944;37:123-35.

23 F}ouad f I, 'I'arazi RC, Bravo EL, Hart NJ, Castle IW, Salcedco EE. ILoing
term control of' conigestive heart i'ailuire with captopril. liim 7 Cardiol
1982;49: 1489-96.

24 Ctohn JN, Archibald DG, Ziesc,hcS c al. Eff'ect of' vasotidilator thcrapy on
mortality in chronic congcstivc heart ifailure. V 1itngl :7 .Ied 1986;314:
1547-52.

25 Anonymous. ED)RF [Editorial]. Lancet 1987;ii: 137-8.
26 Johnston CI, Clappison BH, Anfdersos WIP, YasuljimaM. Ef'fect of'angioteiesill

co(is-ertinig enzyme inhibition on circiulatinig and local kinin levels. .Ani
Cardiol 1982;49: 14111-4.

27 Zusmats RA. Rciiin atid iion-reitin mcdiated antihypertensivc actioti of'
coniverting cnzymc inhibitors. Ktdnsv Ini 1984;25:969-83.

28 Reigger G,AJ, Kochsick K. \asopressin, rcnini and norcpinephrine levels
before aitd af'tcr captopril admitsistration in paticnts w\ith coiigcstivc heart
failure du dto idiopathic dilatcd cardtiomyoipathy.m-f] Cardlol 1986;58:
31111-3.

29 Dtollcrv (C' Hill 1)W' Hodgc \' 'I'he rcsponsc of'itormal retitial blooic vsscis
to aigtiotcnsil and noradircialinc. ,7 PhYsivol (ILond) 1963;165:5(1(1-7.

3( D)e I'ascale Nl', Blirch (GE. Efect ol'angiotcilsin 11 on the isitact forearm cuins
of'mais. (Circ Jeis 1963;13:239-45.

31 Stedcltis P'H, C(otic W, Strtitlicrs A). 'I'he eflect of atigiotenisti 11 O
noracdrcnalinc release in mats. Br 7Clitn P1htarnmacol 1987;24:261 A.

32 IPatilsonu OB. Converting enzyme inhibition rcsets ccrebral autorcgtilatioti at
lowcr blooid prcssurc.,. Ilvpcrtens 1985;3(sLIupp33:487-8.

33 ILipkin D)Pi, Poole-Wilson PA. 'T'reatmciit of'ciritici heart f'ailuirc: a review otl'
reccist drug trials. Br1c1red7 1985;291:993-6.

Accepted 7.lugust 1989

ONE HUNDRED YEARS AGO

The case of the bankruptcy of Dr. C. F. Knight was before the Dublin
Court recently. In the course of the hearing Dr. Knight produced a letter
removing him from "his office on the Medical Board" of Mercer's
Hospital, to which he is physician. It further appeared that he had
paid £1,400 for his position, £1,100 of which he believed passed to
his predecessor, and £300 to an improvement fund. An indignant
correspondent calls our attention to this custom of purchase which exists in
some Dublin hospitals, and which may exist elsewhere, although the
public do not know of it. He refers to an exposure which appeared in the
JOURNAL, in reference to purchase in the Meath Hospital. We are informed
that the practice is openly recognised in the City of Dublin Hospital,
Mercer's, and Jervis Street; is believed to exist in the Adelaide; and has
occurred in the Meath. The other hospitals are, so far as the public know,
free from what must be considered a grave blemish, in any circumstances.
In Dublin it is one of the unfortunate results which follow there, as
elsewhere, the starting of unneeded hospitals by medical men. A sort of

company is formed, money is advanced, and it is expected that this monev
shall be as realisable as if it were invested in any commercial undertaking.
But it leads to many"abuses. Frequently a man is, it is said, appointed not
because he is an able man, but because he can help to swell the income, and
can pay money for the office. Some persons have been found to defend
the practice. Sir Dominic Corrigan was in favour of it. 'But the
late Commission on Dublin Hospitals condemned it in severe terms.
Undoubtedly it ought not to exist, and it is fair to say that in the City of
Dublin Hospital it is being wiped out.'The most brilliant candidate may be
excluded because he has not a well-filled purse, and a stupid mediocrity
may be appointed over his head. We do not say that these things do occur
in practice, but they are possible. If the public, however, would exercise
some discrimination in their aid-giving, we should have fewer mushroom
hospitals throughout the three countries, and we should soon have an end
of a system which makes purchase possible. (British Medical Journal
1889;i:793)
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