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ABSTRACT 
Dopamine-P-hydroxylase (DBH), the enzyme responsible 
for the hiosynthesis of noradrenalin from dopamine, was 
assayed in the blood plasma of 20 men with primary hy- 
pertension. At the same time plasma was taken for 
measurement of plasma renin activity. Renin release as 
well as the plasma level of DBH is dependent upon the 
activity of the sympathetic nervous system, at least to 
some extent. A possible relationship between the two 
enzymes was therefore investigated. However, no rela- 
tionship could he found in this series of 20 hypertensive 
patients. Another aim was to study the levels of DBH in 
venous and arterial blood simultaneously. No difference 
in the DBH level was found in venous and in arterial 
blood in 11 patients undergoing heart catheterization. 

The role of the sympathetic nervous system in the 
pathogenesis of primary hypertension is still un- 
known. However, the effect of this system on some 
factors of possible importance for the initiation 
and/or maintenance of an elevated blood pressure 
is known. Thus, it is now clear that the renal sym- 
pathetic nerves, as well as intrarenal receptors and 
a number of humoral agents, are involved in the 
control of renin release (4). 

There is a great individual variation of plasma 
renin activity (PRA) in primary hypertension (3). 
One of several possible explanations for the great 
variability is a differing discharge of the renal sym- 
pathetic nerves in different individuals. One way 
of testing this hypothesis could be to determine the 
level of dopamine-P-hydroxylase (DBH), the en- 
zyme responsible for the biosynthesis of noradre- 
nalin from dopamine. DBH is released in direct 
relation to sympathetic nervous system activity 
(14). Both PRA and DBH show a great variability in 
hypertensives (1,  2 ) .  

A comparison between levels of DBH in arterial 
and venous blood was also made in this study. The 
large DBH molecule is probably transported from 
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the synaptic cleft mainly via lymphatic drainage to 
the circulation ( I ) .  The difference of the fate of DBH 
in the circulation compared to renin which rapidly 
changes in the system is obvious. Differences in the 
behaviour of the two enzymes in the circulation 
should be considered when a possible relation of 
DBH and renin is studied. 

MATERIALS AND METHODS 
Material A , 
The material consisted of 20 men with hypertension (dia- 
stolic blood pressure of at least 105 mmHg on three 
occasions). They were selected from a health screening 
program for 50-year-old men in the City of Uppsala and 
werk drawn consecutively. They had no medication. 
Most of them were free of symptoms and unaware of 
their disorder. 

Material B 
This material consisted of 11 patients (8 men\ and 3 
women with different types of valvular heart disease. 
The mean age was 51k2.3 (S.E.M.) years (range 22-63). 

Methods 
In material A the plasma specimen was obtained in the 
afternoon at a visit to the out-patient *after work* clinic. 
These subjects were on their regular diet. The venuous 
sample was taken after the patient had been up and 
about for several hours and at least 3 hours after a meal. 

In material B the plasma samples from vein and artery 
were taken simultaneously at  diagnostic heart catheteri- 
zation. The patients had fasted during the morning prior 
to the examination. 

DBH was determined according to the method descri- 
bed by Molinoff et al. (8) with the modification that the 
DBH reaction was performed at pH 5.2 (13). p-phenyl- 
-ethylamme was used as substrate. DBH in plasma is ex- 
pressed in nmol of phenylethanolamine formed per ml 
plasma after 20 min incubation. PRA has been measured 
using a conventional radioimmunoassay technique for 
generated angiotensin I (Angiotensin I [lz51] Radioimmu- 
noassay Kit, New England Nuclear Biomedical Assay 
Laboratories, Worcester, Mass. 01608, USA). The result 
reported is the mean of three determinations. PRA is ex- 



T
m1/3 h )  and of DBH uctivity (nniol/ml/20 min) 

No. of cases Mean+S.E.M. Range 

PRA 20 424*67 132-1 374 
DBH 20 219+28 44- 498 

pressed in ng per 100 ml plasma after 3 hours' incuba- 
tion. 

The venous sample for the renin activity determination 
was taken at the same time as  DBH in a pre-chilled B-D 
Vacutainer tube to give approximately I ml blood/l mg 
EDTA Na,. The sample was immediately centrifuged 
in the cold to recover the plasma, which was stored fro- 
zen until assayed. 

RESULTS 

Both DBH activity and PRA showed a wide range of 
values in the subjects under study (Table I). A re- 
gression analysis did not show any significant re- 
lationship between plasma DBH and PRA ( r=-0.27; 
y = - 0 . 6 3 ~ + 5 6 3 ,  Fig. I ) .  On the other hand a f e w  of 
the highest DBH values are combined with low PRA 
and four of the highest PRA are combined with 
low DBH-values. There was no difference between 
arterial and venous blood with regard to DBH for 
the total group (Table 11). Regression analysis re- 
vealed a strong correlation (r=0.96; y;,r,=0.95x,,,+ 
11.9) between DBH in venous and arterial blood. In 
2 out of 11  cases there were significant differences 
in DBH activity levels between the arterial and ve- 
nous samples. In one case the venous sample had 
h higher value than the arterial sample (0.05<p 
<0.02) and in the other case the opposite occurred. 
I n  the rest no difference was found. 

DISCUSSION 

As in all other studies there is a wide range of plas- 
ma DBH activity ( 2 ,  13) in this series. Due t o  this 
wide normal range the detection of pathological de- 
viations is difficult. Rush & Geffen have used a ra- 
dioimmunoassay for DBH, instead of the enzymic 
as-say in the present study, and these authors have 
found a narrower range of normal values (12). How- 
ever, even using this technique the individual van- 
ation among patients with essential hypertension is 
large (5). 

PRA levels in hypertensives have also a wide 
range under standardized conditions and these lev- 
els are to some extent dependent upon the sodium 

content of the diet (3). Although the subjects deny 
any unusual habits concerning salt intake this factor 
has not been possible to control in this out-patient 
series. 

When measuring PRA it is important to standar- 
dize the procedure for collection of the venous 
sample. As Oparil et al. (9). as well as others, have 
shown there is a very rapid change of PRA accor- 
ding to altered body position etc. On the other hand 
DBH has a relatively long circulating half-life. In  
animal experiments it has been estimated to  3 hours 
(12). This is the reason for the relatively stable 
DBH-values (15) and the similar values concomi- 
tantly obtained from arterial and venous blood sup- 
ports this stability. The lack of relationship between 
PRA and DBH in this study could then be due to  
different clearance rates from plasma. 

One recent study within this field has a different 
result from ours. DeQuattro & Miura (10) have re- 
cently shown by simultaneous determination of 
PRA and plasma catecholamines in 25 patients 
with primary hypertension a significant although 
poor correlation between the two (r=O.491, p< 
0.05). The lack of correlation between DBH and 
renin activity and findings by the authors above is 
not easy to  explain under the suggested proportional 
release of DBH and noradrenalin from the sympa- 
thetic nervous system. The discrepancy could to 
some extent, however, be explained by different 
standardization of the experimental circumstances 
in the two studies. Another explanation may be 
that the level of plasma DBH although at  least par- 
tially originating from the sympathetic nervous 
system i s  determined also by other factors than the 
activity of this system ( I  1 ) .  
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Fig. 1 .  Relationship between DBH activity and plasma 
renin activity in the subjects. 
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Table 11. DBH activity in plasma f rom artery and 
vein 

DBH"," NO. of DBH (nmol/ - x 100 Mean+S.E.M. cases m1/20 min) DBH,,, 

Arterial samples 1 1  178+34 
Venous samples 1 1  174f35 99+6 

In another recent report  Geffen et al. (5) found 
that plasma DBH amounts correlated significantly 
with those of plasma noradrenalin and diastolic 
blood pressure in individual patients. These authors 
conclude that the sympathetic nervous system con- 
tributes toward the maintenance of the elevated 
blood pressure in subjects with essential  hyperten- 
sion. One difficulty in the evaluation of these 
seemingly different results is that different assay 
techniques were used (enzymic and  radioimmuno- 
assay). T h e  greater validity of plasma DBH meas- 
ured by  the latter method with regard t o  ability to 
mirror the sympathetic activity has  been advocated 
(5 ) .  

On the other hand Lurvey & deQuat t ro  (7) have 
found that DBH of hypertensive patients was not 
increased b y  furosemide (Lasix@) which was the 
case in normal volunteers. These authors  state from 
these experiments that different components  of 
sympathetic nerve activity might be involved in the 
release of  DBH and renin. This proposal could ex- 
plain our findings. The amounts  of DBH might re- 
flect the overall sympathetic activity while the ren- 
in release is dependent  on a more selectively in- 
creased renal sympathetic nerve activity. This 
touches the problem of  different receptors.  

Finally, one explanation fo r  the different results 
reported by  deQuattro & Miura (10) and our group 
is the fact  that  the correlation of sympathetic nerve 
activity to plasma DBH-level is  not as good as to 
plasma noradrenalin (6). 
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