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Key Points
• Central sympatholytic drugs reduce blood pressure

mainly by stimulating central a2-adrenergic receptors in
the brainstem centers, thereby reducing sympathetic
nerve activity and neuronal release of norepinephrine to
the heart and peripheral circulation.

• This class of drugs, however, is currently used mainly
as fourth-line (or beyond) drug therapy for hypertension

because of side effects of drowsiness, fatigue, and dry
mouth.

• Rebound hypertension is also another major concern in
certain drugs with a short half-life, particularly in patients
who are nonadherent to the regimen. Therefore, their use
on a ‘‘PRN’’ basis for treatment of blood pressure surge
in the absence of symptoms or acute target complica-
tions should also be avoided. J Clin Hypertens

(Greenwich). 2011;13:658–661. �2011 Wiley Periodicals, Inc.

Central sympatholytic agents were first introduced into
clinical use in the 1960s. a-Methyldopa, the first drug
to be widely used, is the only prodrug in this class. It is
converted to a-methylnorepinephrine, which was at
first thought to act peripherally as a false neurotrans-
mitter. Clonidine, the prototype of the second-genera-
tion drugs in this class, all of which are imidazoline
derivatives, was initially developed as a nasal deconges-
tant because of its potential vasoconstrictor effect via
postsynaptic a2-adrenergic receptor (AR) stimulation
but was surprisingly found to have antihypertensive
effects via activation of presynaptic a2-AR in the brain-
stem.1 A similar effect of centrally formed a-methylnor-
epinephrine is now understood to account for the blood
pressure (BP)–lowering effect of methyldopa. Subse-
quently, other direct-acting central sympatholytic drugs
such as guanfacine and guanabenz were approved for
treatment of hypertension in the United States. Moxo-
nidine and rilmenidine are also centrally acting drugs
used in England and other European countries but are
not available in the United States. In contrast to cloni-
dine and other a2 agonists, moxonidine and rilmenidine
predominantly reduce sympathetic nerve activity (SNA)
and BP by stimulating imidazoline-1 (I1) receptor,
rather than a2-AR in the brainstem.2

PHARMACOLOGY
The pharmacokinetic profile of central sympatholytic
agents is shown in the Table. Central sympatholytic
drugs reduce BP mainly by activation of a2-AR in the
rostral ventrolateral medulla (Figure), resulting in

decreased SNA3,4 and, to a lesser extent, by inhibition
of presynaptic release of norepinephrine from periph-
eral sympathetic nerve terminals.3 Activation of I1

receptors in the brainstem centers also contributes to
sympatholytic action and BP-lowering effects of all the
second-generation drugs (ie, except for methyldopa),
independent of central a2-ARs.5 Clonidine activates
both I1 receptors and a2-ARs. Guanfacine and guana-
benz are more selective for a2-AR than clonidine.

CLONIDINE
Clonidine has been approved for treatment of hyper-
tension in the United States since 1974. Following oral
administration, plasma levels of clonidine peak in
approximately 1 to 4 hours and the plasma half-life
ranges from 6 to 16 hours.6,7 The half-life increases
up to 41 hours in patients with severe impairment of
renal function. About 40% to 60% of the absorbed
dose is recovered in the urine as unchanged drug in
24 hours. About 50% of the absorbed dose is metabo-
lized in the liver. An antihypertensive effect of cloni-
dine is usually observed within 30 to 60 minutes after
an oral dose. The peak effect occurs within 2 to
4 hours, with a duration of action lasting for approxi-
mately 6 to 8 hours.6 Therefore, the drug should be
given 2 to 3 times a day.

Treatment with oral clonidine has been shown to
decrease resting cardiac output by 15% to 20% without
affecting total peripheral resistance (TPR) in hyperten-
sive patients.8,9 Reduction in heart rate, rather than
stroke volume, is mainly responsible for decreased rest-
ing cardiac output. Reduction in plasma renin activity
and urinary aldosterone excretion is also observed after
clonidine, likely related to reduction in renal SNA.9–11

Clonidine can also be administered via a 7-day
transdermal system. Plasma clonidine levels increase
more gradually with the clonidine patch than with oral
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clonidine, reaching steady-state concentration within
3 days of application.12 When the patch is removed,
plasma clonidine concentration remains unchanged for
8 to 12 hours, suggesting that skin acts as a temporary
drug reservoir.11,12 BP-lowering effects of the transder-
mal system are comparable to that with the oral route.
However, skin reactions are a troublesome side effect
of the clonidine patch, occurring in 20% to 25% of
patients.13 Pretreatment with hydrocortisone cream
may reduce the incidence of dermatitis without affect-
ing clonidine delivery to the circulation.14

Abrupt cessation of clonidine is known to precipitate
symptoms of sympathetic overactivity, such as anxiety,
tremor, headache, palpitation, and rebound hypertension
within 36 to 72 hours of discontinuation.15,16 A rise in
BP above pretreatment values is less common. Never-
theless, oral clonidine should be gradually weaned when
therapy is discontinued and it should not be given as a
once-daily regimen or on an as-needed basis. Rebound
hypertension occurs less frequently with the transdermal

system because of more gradual reduction in clonidine
levels. The rebound phenomenon may be exaggerated in
patients concurrently treated with b-AR blockers due to
unopposed a-adrenergic vasoconstriction, and b-AR
blockade should never be initiated by itself in withdraw-
ing patients. Therapy for rebound includes treatment
with a-AR blockers (or with combined a- and b-AR
blockers if tachycardia is severe) or reinstitution of
clonidine.

GUANFACINE
Guanfacine is an a2 agonist with 12 to 25 times higher
selectivity than clonidine for the a2-AR vs the a1-
AR.17,18 In individuals with normal renal function, the
average elimination half-life is approximately
17 hours. Peak plasma concentrations occur from 1 to
4 hours after single oral doses. Steady-state blood lev-
els are achieved within 4 days in most patients. In con-
trast to clonidine, studies in hypertensive patients have
suggested that guanfacine reduces BP mainly by reduc-
ing total vascular resistance rather than cardiac out-
put.19,20 Guanfacine reduces resting heart rate with
minimal effect on heart rate during exercise.19 In con-
trast, guanfacine reduces TPR similarly both at rest
and during exercise with minimal effects on cardiac
output.19 Guanfacine is typically administered once
daily at bedtime. Most of the side effects of guanfa-
cine, such as dry mouth, sedation, and fatigue, are
similar to those seen with clonidine. Rebound hyper-
tension, however, occurs less frequently than clonidine
because of its longer half-life.21 Although guanfacine
is US Food and Drug Administration–approved only
for treatment of hypertension, it has also been used
for treatment of attention deficit ⁄ hyperactivity disorder
in children and young adults.22

a-METHYLDOPA
In contrast to clonidine and guanfacine, a-methyldopa
does not directly reduce BP but, as noted earlier, first
requires conversion to a-methylnorepinephrine in the
central nervous system, which, in turn, leads to activa-
tion of central a2-ARs and inhibition of sympathetic
outflow. Oral bioavailability of methyldopa is about
25%, with an average time to reach maximum plasma
concentration of 2 hours. Half-life on average is

TABLE. Dose Range and Pharmacokinetics of Central Sympatholytic Drugs

Drug Total Dose Range, mg ⁄ d Doses Per Day Tmax, h Half-Life, h Renal Elimination, %

Clonidine 0.2–1.2 2–3 1–4 6–16 40–60

Clonidine patch 0.1–0.6 Weekly 72 14–26 40–60

Guanabenz 8–32 2 2–5 6–14 <5

Guanfacine 1–3 1 1–4 10–30 50

Methyldopa 250–2000 2 2–4 1–2 70

Moxonidinea 0.2–0.6 1–2 1.0–1.5 2–3 50–75

Rilmenidinea 1–2 1 1.7 8.5 52–93

Abbreviation: Tmax, time to peak plasma concentration. aNot available in the United States.

FIGURE. Illustration of the mechanisms underlying cardiovascular
effects of central sympatholytic drugs. Central sympatholytic drugs
inhibit central sympathetic discharge via activation of a2A, a2C, or
imidazoline 1 (I1) receptors in the brainstem, resulting in decreased
heart rate, cardiac output, and total peripheral resistance (TPR).
Activation of prejunctional a2A and a2C receptors causing inhibition of
norepinephrine (NE) release from peripheral sympathetic nerve termi-
nals also contributes to reduction in blood pressure (not shown in the
Figure). Activation of a2B receptors, which are located postjunctionally
in the vascular smooth muscle may cause transient vasoconstriction
and blood pressure elevation during rapid drug administration.
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between 1 and 2 hours in healthy patients and hyper-
tensive patients23,24 but is increased to 4 to 6 hours in
patients with renal failure, resulting in a prolonged
hypotensive action in these patients.25 Following oral
administration, an effect of a-methyldopa on BP is
detectable within 1 hour, reaching a peak effect within
6 to 8 hours.23 Plasma renin activity is also reduced
during a-methyldopa treatment.26 The usual daily dos-
age of a-methyldopa is 500 mg to 2 g, divided into 2
to 4 doses. In hypertensive patients, methyldopa
reduces BP mainly by reducing TPR with minimal
effects on heart rate or cardiac output.23 Although
once a mainstay of antihypertensive therapy, a-methyl-
dopa is currently used mainly in pregnant women with
hypertension because of lack of teratogenicity or fetal
side effects. Maternal cardiac output, uterine blood
flow, and renal blood flow are also unaffected by a-
methyldopa.27 Side effects of a-methyldopa requiring
drug discontinuation are relatively infrequent. Sedation
and fatigue may occur but are usually transient. Other
side effects include positive Coombs test, drug-induced
fever, and pancreatitis, hemolytic anemia, hepatic dys-
function, nasal congestion, exacerbation of Parkinson-
ism, hyperprolactinemia, and gynecomastia.

GUANABENZ
Guanabenz is another direct central a2-agonist, which
is predominantly eliminated via hepatic biotransforma-
tion.28,29 Thus, unlike clonidine, dose adjustment is
not required in patients with renal failure but required
in those with chronic liver diseases. Guanabenz has
been shown to be effective in reducing left ventricular
hypertrophy in hypertensive patients4 and in attenuat-
ing morning hypertension when administered at night-
time.30 The half-life of guanabenz is between 12 and
14 hours and the drug is typically given twice daily at
a dosage between 8 mg ⁄ d and 32 mg ⁄ d.31 Side effects
of guanabenz are similar to those of clonidine.31

SUMMARY
Central sympatholytic drugs are effective in lowering BP
by decreasing sympathetic outflow to the heart and
peripheral circulation. Long-term use of central sympa-
tholytic drugs has been shown to reduce target organ
complications but it is unclear whether these drugs
reduce cardiovascular risk beyond their BP-lowering
effect. Perioperative use of central a2-agonists in
patients with high cardiovascular risk undergoing car-
diac or noncardiac surgery appears to reduce cardiac
complications and should be considered in patients who
cannot tolerate b-blockers. Because of lack of clear-cut
cardiovascular benefit and several major side effects,
including fatigue, sedation, and dry mouth, these drugs
should be used as fourth-line drug therapy for hyperten-
sion. Central sympatholytic drugs should also be used
cautiously in patients with autonomic failure with
supine hypertension due to a potential direct vasocon-
strictor effect mediated by vascular postsynaptic a2

receptors. Central sympatholytic drug use should be

avoided in patients who are nonadherent to treatment
because of precipitation of withdrawal symptoms on
abrupt drug discontinuation. Their use on a ‘‘PRN’’
basis for treatment of episodes of BP elevation in the
absence of symptoms or acute target complications
should also be discouraged because of potential rebound
hypertension. In patients who are adherent to treat-
ment, central sympatholytic drugs remain an important
add-on therapy for hypertension, particularly if associ-
ated with overactivation of the sympathetic nervous sys-
tem (usually characterized by elevated heart rate or
cardiac output)32 or for hypertension associated with
impairment in carotid or aortic baroreceptor–mediated
inhibition of central sympathetic outflow.33

OTHER SYMPATHOLYTIC DRUGS
Reserpine has been extensively used in the past as an
effective antihypertensive agent especially at lower
doses and combined with thiazide-type diuretics.34,35

Unlike sympatholytic drugs mentioned above, reser-
pine reduces BP by depleting norepinephrine stores in
the peripheral postganglionic sympathetic nerve termi-
nals without reducing central sympathetic discharge.36

Although higher doses (0.75 mg ⁄ d to 10 mg ⁄ d) have
been associated with significant side effects, including
nasal stuffiness, peptic ulcer disease, and depression,
its long action and effectiveness make it an available
useful agent for antihypertensive therapy, particularly
at lower doses (0.1 mg ⁄ d to 0.5 mg ⁄ d).34,35
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