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TREATMENT OF CONDITIONS THROUGH 
PHARMACOLOGICAL MODULATION OF THE 

AUTONOMIC NERVOUS SYSTEM 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] The present application claims priority under 35 
U.S.C. § 119(e) to US. provisional application No. , 
entitled “Treatment of Conditions Through Electrical or 
Pharmacologic Modulation of the Autonomic Nervous Sys 
tem” to Yun et al., ?led Oct. 8, 2003, the disclosure of Which 
is incorporated herein by reference in its entirety. 

FIELD OF THE INVENTION 

[0002] The ?eld of this invention is the treatment of 
conditions associated With the autonomic nervous system 
and more speci?cally the treatment of conditions through 
pharmacological modulation of the autonomic nervous sys 
tem. 

BACKGROUND OF THE INVENTION 

[0003] There are a variety of conditions that can affect an 
individual’s health and Well-being. The treatment of various 
conditions that affect the health and Well-being of an indi 
vidual has been around for centuries. In general, the arma 
ment of treatment options available to a physician to treat 
such conditions has increased tremendously, especially in 
the last century. 

[0004] HoWever, While the number of treatment options 
has increased, typically such options are merely palliative, 
i.e., are designed for the relief of symptoms of a condition 
rather than actually being curative of the disorder itself. In 
fact, treatment protocols effectively directed at the underly 
ing cause of a condition are quite rare. 

[0005] As such, there continues to be an interest in the 
development of neW protocol options for treating conditions. 

SUMMARY OF THE INVENTION 

[0006] Methods are provided for treating a subject for a 
condition caused by an abnormality in the subject’s auto 
nomic nervous system. In accordance With the subject 
methods, at least a portion of a subject’s autonomic nervous 
system is pharmacologically modulated With at least one 
beta-blocker in a manner that is effective to treat the subject 
for the condition. The subject methods ?nd use in the 
treatment of a variety of different conditions, Where such 
conditions include various disease conditions. Also provided 
are systems and kits for use in practicing the subject meth 
ods. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0007] Methods are provided for treating a subject for a 
condition caused by an abnormality in the subject’s auto 
nomic nervous system. In accordance With the subject 
methods, at least a portion of a subject’s autonomic nervous 
system is pharmacologically modulated With at least one 
beta-blocker in a manner that is effective to treat the subject 
for the condition. The subject methods ?nd use in the 
treatment of a variety of different conditions, Where such 
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conditions include various disease conditions. Also provided 
are systems and kits for use in practicing the subject meth 
ods. 

[0008] Before the present invention is described, it is to be 
understood that this invention is not limited to particular 
embodiments described, as such may, of course, vary. It is 
also to be understood that the terminology used herein is for 
the purpose of describing particular embodiments only, and 
is not intended to be limiting, since the scope of the present 
invention Will be limited only by the appended claims. 

[0009] Where a range of values is provided, it is under 
stood that each intervening value, to the tenth of the unit of 
the loWer limit unless the conteXt clearly dictates otherWise, 
betWeen the upper and loWer limit of that range and any 
other stated or intervening value in that stated range is 
encompassed Within the invention. The upper and loWer 
limits of these smaller ranges may independently be 
included in the smaller ranges is also encompassed Within 
the invention, subject to any speci?cally eXcluded limit in 
the stated range. Where the stated range includes one or both 
of the limits, ranges excluding either or both of those 
included limits are also included in the invention. 

[0010] Unless de?ned otherWise, all technical and scien 
ti?c terms used herein have the same meaning as commonly 
understood by one of ordinary skill in the art to Which this 
invention belongs. Although any methods and materials 
similar or equivalent to those described herein can also be 
used in the practice or testing of the present invention, the 
preferred methods and materials are noW described. All 
publications mentioned herein are incorporated herein by 
reference to disclose and describe the methods and/or mate 
rials in connection With Which the publications are cited. 

[0011] It must be noted that as used herein and in the 
appended claims, the singular forms “a”, “an”, and “the” 
include plural referents unless the conteXt clearly dictates 
otherWise. 

[0012] The publications discussed herein are provided 
solely for their disclosure prior to the ?ling date of the 
present application. Nothing herein is to be construed as an 
admission that the present invention is not entitled to ante 
date such publication by virtue of prior invention. Further, 
the dates of publication provided may be different from the 
actual publication dates Which may need to be independently 
con?rmed. 

[0013] As Will be apparent to those of skill in the art upon 
reading this disclosure, each of the individual embodiments 
described and illustrated herein has discrete components and 
features Which may be readily separated from or combined 
With the features of any of the other several embodiments 
Without departing from the scope or spirit of the present 
invention. 

[0014] As summariZed above, the subject invention pro 
vides methods for treating a subject for a condition caused 
by an abnormality in the subject’s autonomic nervous sys 
tem by pharmacologically modulating at least a portion of 
the subject’s autonomic nervous system. In further describ 
ing the subject invention, representative embodiments of the 
subject methods are described ?rst in greater detail, folloWed 
by a revieW of various representative applications in Which 
the subject methods may ?nd use. Next, a revieW of systems 
and kits for use in the subject methods is provided. 
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[0015] Methods 

[0016] As noted above, the subject methods are methods 
for treating a subject for a condition caused by an autonomic 
nervous system abnormality. More speci?cally, the subject 
methods are methods for treating a subject for a condition 
caused by an abnormality in a subject’s autonomic nervous 
system by pharmacologically modulating at least a portion 
of the subject’s autonomic nervous system. Embodiments 
include pharmacologically modulating at least a portion of 
the autonomic nervous system to inhibit activity in at least 
a portion of the autonomic nervous system, e.g., inhibit 
activity in at least a portion of the sympathetic nervous 
system, by administering an effective amount of at least one 
beta-blocker in a manner effective to treat the subject for the 
condition. 

[0017] Up until noW, scientists have vieWed biology as a 
complex system of daunting degree. Seemingly endless neW 
relationships betWeen various pathWays are constantly 
emerging during research and seem to variously con?rm and 
refute previous assumptions. This type of bottoms-up 
approach to biology has led to a perception that human 
biology and human diseases are perhaps too complex to 
successfully comprehend With current scienti?c knowledge. 
NeW data is often thought to add degrees of complexity to 
the understanding of biology and disease. More and more 
focus of modern biology is on diversity and variance of 
normal and abnormal biology. 

[0018] The inventors of the subject invention have dis 
covered that, in fact, many, if not all, human medical 
conditions, including diseases, are actually governed by a 
coherent set of simple rules. In other disciplines, it has been 
mathematically shoWn that seemingly complex patterns can 
emerge from simple rules. The inventors of the subject 
invention have realiZed that the complex myriad of seem 
ingly unrelated human diseases are actually governed by 
simple unifying concepts. The inventors of the subject 
invention have thus approached biology, not as bottoms up 
exercise of collecting and analyZing complex data sets, but 
rather, as a top doWn process of identifying simple unifying 
principles that manifest in complex doWnstream biology. 
Such upstream analysis has enabled the inventors of the 
subject invention to look at science at the meta-level, and the 
study of science at this higher stratum has yielded surprising 
ansWers to the nature of human biology and disease, and 
thus to novel treatment options for various human condi 
tions, including diseases. The inventors of the subject inven 
tion have discovered that autonomic nervous system distur 
bance, or abnormalities of the autonomic nervous system, is 
the simple rule that governs a Wide range of conditions 
(including diseases) that, When vieWed from a clinical 
standpoint, appear to be a complex, heterogeneous, unre 
lated group. The inventors of the subject invention have 
discovered otherWise and have formulated novel pharmaco 
logic strategies to treat conditions including disease condi 
tions by modulating autonomic function as the basis of 
therapy. 

[0019] Accordingly, embodiments of the subject invention 
include pharmacologically modulating at least a portion of a 
subject’s autonomic nervous system to at least inhibit activ 
ity in a portion of the autonomic nervous system, e.g., in at 
least a portion of the sympathetic nervous system. In accor 
dance With the subject invention, modulating at least a 
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portion of autonomic nervous system may be achieved by 
administering an effective amount of at least one beta 
blocker. Accordingly, the subject methods include adminis 
tering an effective amount of least one beta-blocker to a 
subject to inhibit activity in at least a portion of a subject’s 
sympathetic nervous system to effectively treat the subject 
for a condition. 

[0020] Speci?cally, the subject invention includes phar 
macologically modulating at least a portion of a subject’s 
autonomic nervous system by administering an effective 
amount of at least one beta-blocker to achieve a desired 

parasympathetic activity/sympathetic activity ratio, i.e., a 
desired balance betWeen parasympathetic activity and sym 
pathetic activity, e.g., a balance analogous to a parasympa 
thetic activity/sympathetic activity ratio observed in a 
healthy (i.e., a subject not experiencing an abnormality in 
the autonomic nervous system), “like” or rather analogous 
subject, e.g., a healthy human subject ranging in age from 
about 20 years old to about 25 years old (subjects other than 
humans Will have analogous age ranges). For example, if the 
subject being treated is a human subject, the parasympa 
thetic activity/sympathetic activity ratio provided or desired 
by the subject invention may be analogous to the parasym 
pathetic activity/sympathetic activity ratio observed in a 
healthy human ranging in age from about 20 years old to 
about 25 years old. 

[0021] Before further describing the subject methods, the 
autonomic nervous system is revieWed to provide a proper 
foundation for the subject invention. 

[0022] RevieW of the Autonomic Nervous System 

[0023] The nervous system is divided into the somatic 
nervous system and the autonomic nervous system (“AN S”). 
In general, the somatic nervous system controls organs 
under voluntary control (e.g., skeletal muscles) and the ANS 
controls individual organ function and homeostasis. For the 
most part, the ANS is not subject to voluntary control. The 
ANS is also commonly referred to as the visceral or auto 
matic system. 

[0024] The ANS can be vieWed as a “real-time” regulator 
of physiological functions Which extracts features from the 
environment and, based on that information, allocates an 
organisms’ internal resources to perform physiological func 
tions for the bene?t of the organism, e.g., responds to 
environment conditions in a manner that is advantageous to 
the organism. 

[0025] The ANS conveys sensory impulses to and from 
the central nervous system to various structures of the body 
such as organs and blood vessels, in addition to conveying 
sensory impulses through re?ex arcs. For example, the ANS 
controls constriction and dilatation of blood vessels; heart 
rate; the force of contraction of the heart; contraction and 
relaxation of smooth muscle in various organs; lungs; stom 
ach; colon; bladder; visual accommodation, secretions from 
exocrine and endocrine glands, etc. The ANS does this 
through a series of nerve ?bers and more speci?cally 
through efferent and afferent nerves. The ANS acts through 
a balance of its tWo components: the sympathetic nervous 
system and parasympathetic nervous system, Which are tWo 
anatomically and functionally distinct systems. Both of 
these systems include myelinated preganglionic ?bers Which 
make synaptic connections With unmyelinated postgangli 
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onic ?bers, and it is these ?bers Which then innervate the 
effector structure. These synapses usually occur in clusters 
called ganglia. Most organs are innervated by ?bers from 
both divisions of the ANS, and the in?uence is usually 
opposing (e.g., the vagus nerve sloWs the heart, While the 
sympathetic nerves increase its rate and contractility), 
although it may be parallel (e.g., as in the case of the salivary 
glands). Each of these is brie?y revieWed beloW. 

[0026] The Parasympathetic System 

[0027] The parasympathetic nervous system is the part of 
the autonomic nervous system controlling a variety of 
autonomic functions including, but not limited to, involun 
tary muscular movement of blood vessels and gut and 
glandular secretions from eye, salivary glands, bladder, 
rectum and genital organs. The vagus nerve is part of the 
parasympathetic system. Parasympathetic nerve ?bers are 
contained Within the last ?ve cranial nerves and the last three 
spinal nerves and terminate at parasympathetic ganglia near 
or in the organ they supply. The actions of the parasympa 
thetic system are broadly antagonistic to those of the sym 
pathetic system, loWering blood pressure, sloWing heartbeat, 
stimulating the process of digestion etc. The chief neu 
rotransmitter in the parasympathetic system is acetylcholine. 

[0028] More speci?cally, neurons of the parasympathetic 
nervous system emerge from the brainstem as part of the 
Cranial nerves III, VII, IX and X (vagus nerve) and also 
from the sacral region of the spinal cord via Sacral nerves 2, 
3 and 4. Because of these origins the parasympathetic 
nervous system is often referred to as the ‘craniosacral 
out?oW’. 

[0029] In the parasympathetic nervous system both pre 
and postganglionic neurons are cholinergic (i.e., they utiliZe 
the neurotransmitter acetylcholine) Unlike adrenaline and 
noradrenaline, Which the body takes around 90 minutes to 
metaboliZe, acetylcholine is rapidly broken doWn after 
release by the enZyme cholinesterase. As a result the effects 
are relatively brief in comparison to the sympathetic nervous 
system. 

[0030] Each preganglionic parasympathetic neuron syn 
apses With just a feW postganglionic neurons, Which are 
located near—or in—the effector organ, a muscle or gland. 
As noted above, the primary neurotransmitter in the para 
sympathetic system is acetylcholine (“Ach”) such that ACh 
is the neurotransmitter at all the pre- and many of the 
postganglionic neurons of the parasympathetic system. 
HoWever, some of the postganglionic neurons release nitric 
oXide as their neurotransmitter. 

[0031] The Sympathetic System 

[0032] The sympathetic nervous system is the part of the 
autonomic nervous system comprising nerve ?bers that 
leave the spinal cord in the thoracic and lumbar regions and 
supply viscera and blood vessels by Way of a chain of 
sympathetic ganglia running on each side of the spinal 
column Which communicate With the central nervous system 
via a branch to a corresponding spinal nerve. The sympa 
thetic nervous system controls a variety of autonomic func 
tions including, but not limited to, control of movement and 
secretions from viscera and monitoring their physiological 
state, stimulation of the sympathetic system inducing eg 
the contraction of gut sphincters, heart muscle and the 
muscle of artery Walls, and the relaxation of gut smooth 
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muscle and the circular muscles of the iris. The chief 
neurotransmitter in the sympathetic system is adrenaline 
Which is liberated in the heart, visceral muscle, glands and 
internal vessels, With acetylcholine acting as a neurotrans 
mitter at ganglionic synapses and at sympathetic terminals in 
skin and skeletal muscle blood vessels. The actions of the 
sympathetic system tend to be antagonistic to those of the 
parasympathetic system. 

[0033] More speci?cally, the preganglionic motor neurons 
of the sympathetic system arise in the spinal cord. They pass 
into sympathetic ganglia Which are organiZed into tWo 
chains that run parallel to and on either side of the spinal 
cord. The neurotransmitter of the preganglionic sympathetic 
neurons is acetylcholine (“Ach”) Which stimulates action 
potentials in the postganglionic neurons. 

[0034] The neurotransmitter released by the postgangli 
onic neurons is nonadrenaline (also called norepinephrine). 
The action of noradrenaline on a particular structure such as 
a gland or muscle is eXcitatory is some cases, inhibitory in 
others. At eXcitatory terminals, ATP may be released along 
With noradrenaline. 

[0035] Activation of the sympathetic system may be char 
acteriZed as general because a single preganglionic neuron 
usually synapses With many postganglionic neurons and the 
release of adrenaline from the adrenal medulla into the blood 
ensures that all the cells of the body Will be eXposed to 
sympathetic stimulation even if no postganglionic neurons 
reach them directly. 

[0036] Methods of Treating a Subject for a Condition 

[0037] As indicated above, the subject invention provides 
methods of treating a subject for a condition associated With 
the autonomic nervous system and more speci?cally the 
treatment of a condition through pharmacological modula 
tion of the autonomic nervous system that includes admin 
istration of at-least one beta-blocker. Embodiments include 
treating a subject for a condition caused by an abnormality 
in the subject’s autonomic nervous system by pharmaco 
logically modulating at least a portion of the subject’s 
autonomic nervous system to at least decrease or inhibit 
sympathetic activity, i.e., to increase the parasympathetic 
activity/sympathetic activity ratio or increase parasympa 
thetic activity relative to sympathetic activity in at least a 
portion of the autonomic nervous system. By “pharmaco 
logically modulating at least a portion of a subject’s auto 
nomic nervous system” is meant altering or changing at least 
a portion of an autonomic nervous system by pharmacologi 
cal means to provide a change, alteration or shift in at least 
one component or aspect of the autonomic nervous system, 
as Will be described in greater detail beloW. The pharmaco 
logical modulation of the autonomic nervous system may 
affect central motor output and/or nerve conduction and/or 
transmitter release and/or synaptic transmission and/or 
receptor activation, but in any event is a change that pro 
vides an increase in the parasympathetic activity/sympa 
thetic activity ratio (as used herein, “activity” and “function” 
are used interchangeably), at least by inhibiting or decreas 
ing sympathetic activity. 

[0038] For example, embodiments include pharmacologi 
cally modulating at least a portion of a subject’s autonomic 
nervous system to alter, shift or change parasympathetic 
activity and/or sympathetic activity from a ?rst state to a 
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second state, Where the second state is characterized at least 
by a decrease or inhibition of at least a portion of the 
sympathetic nervous system relative to the ?rst state, e.g., an 
increase in the parasympathetic activity/sympathetic activity 
ratio relative to the ?rst state. Embodiments include phar 
macological methods of decreasing activity in at least one 
sympathetic nerve ?ber to achieve a decrease in at least a 
portion of the sympathetic system, e.g., to increase the 
parasympathetic activity/sympathetic activity ratio. Accord 
ingly, embodiments include pharmacologically inhibiting 
activity in at least one sympathetic nerve ?ber to achieve an 
increased parasympathetic activity relative to sympathetic 
activity. Embodiments of the subject invention include 
administering an effective amount of one or more pharma 

cological agents (at least one of Which is a beta-blocker) to 
both increase activity in at least a portion of the parasym 
pathetic system, e.g., increase activity in at least one para 
sympathetic nerve ?ber, and inhibit activity in at least a 
portion of the sympathetic nervous system, e.g., in at least 
one sympathetic nerve ?ber, to treat a condition caused at 
least in part by an abnormality in the subject’s autonomic 
nervous system. 

[0039] Accordingly, a feature of embodiments of the sub 
ject methods is that the ratio of parasympathetic activity to 
sympathetic activity is increased by at least decreasing or 
inhibiting activity or function in at least a portion of the 
sympathetic nervous system by administration of at least one 
beta-blocker. By “increased ratio of parasympathetic activity 
to sympathetic activity” is meant that this ratio (character 
iZed by parasympathetic activity/sympathetic activity) is 
increased in at least a portion of the autonomic nervous 
system, Where the increase is at least great enough to provide 
the desired results, e.g., great enough to treat a given 
condition. For eXample, in certain embodiments a subject 
may have an abnormal ratio of parasympathetic/sympathetic 
activity and the subject invention may be employed to adjust 
this ratio. 

[0040] While the ratio of parasympathetic function/sym 
pathetic function may be increased according to embodi 
ments of the subject invention, the net result may be a 
parasympathetic bias (i.e., parasympathetic dominance), 
sympathetic bias (i.e., sympathetic dominance) or the activi 
ties of the parasympathetic system and sympathetic system 
may be substantially equal (i.e., neither is dominant). By 
“bias” is meant that the particular “biased” component of the 
autonomic nervous system has a higher activity level than 
the other component. For example, a sympathetic bias refers 
to a higher level of sympathetic activity than parasympa 
thetic activity at least in a portion of the autonomic nervous 
system, and vice versa, Where such bias may be systemic or 
localiZed. Accordingly, the net result of treating a condition 
by modulating at least a portion of a subject’s autonomic 
nervous system to increase the parasympathetic activity/ 
sympathetic activity ratio by administering an effective 
amount of at least one beta-blocker may be higher or greater 
sympathetic activity relative to parasympathetic activity in 
at least the area of the autonomic system targeted or rather 
in need of modulation, higher or greater parasympathetic 
activity relative to sympathetic activity in at least the area of 
the autonomic system targeted or rather in need of modu 
lation, or substantially equal activity levels of sympathetic 
activity and parasympathetic activity. 
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[0041] Accordingly, in practicing the subject methods, at 
least a portion of a subject’s autonomic nervous system is 
pharmacologically modulated With an effective amount of at 
least one beta-blocker to increase parasympathetic activity 
relative to sympathetic activity (i.e., increase the parasym 
pathetic activity/sympathetic activity ratio). As noted above, 
the pharmacological modulation at least provides a decrease 
in function or dampening of a portion of the autonomic 
system, e.g., may inhibit activity in at least one sympathetic 
nerve ?ber or inhibit nerve pulse transmission. As the 
subject methods include pharmacologically modulating at 
least a portion of a subject’s autonomic nervous system, the 
pharmacological modulation may be systemic or regional 
(i.e., local). In other Words, the entire autonomic nervous 
system may be modulated (e.g., the entire sympathetic 
nervous system may be modulated) or only a portion may be 
modulated (e.g., only a portion of the sympathetic system 
may be modulated). For eXample, at least one sympathetic 
nerve ?ber may be modulated by the administration of at 
least one beta-blocker. 

[0042] Accordingly, in the practice if the subject invention 
activity in at least a portion of the sympathetic system may 
be inhibited to modulate at least a portion of the autonomic 
nervous system. For example, activity in any portion (or all) 
of the sympathetic nervous system may be inhibited to 
increase parasympathetic activity relative to sympathetic 
activity to provide the desired ratio of parasympathetic/ 
sympathetic activity, e.g., activity in one or more sympa 
thetic nerve ?bers may be inhibited. By “inhibited” is meant 
to include, but is not limited to, disruption, doWn-regulating, 
dampening and partial and complete blockage of function or 
nerve impulses in a particular area of the sympathetic 
system. 

[0043] Inhibiting or “doWn-regulating” activity in at least 
a part of the sympathetic system may be desired in a variety 
of instances, Where such instances include, but are not 
limited, abnormal activity in at least a portion of the para 
sympathetic system and/or the sympathetic system. The 
subject methods may be employed, for eXample, in instances 
Where parasympathetic function is normal or abnormally 
loW or high and/or sympathetic function is normal or abnor 
mally loW or high. The subject methods may be employed, 
for eXample, in instances Where parasympathetic function is 
normal or abnormally high and/or sympathetic function is 
normal or abnormally loW or abnormally high. By “normal” 
is meant-the typical autonomic nervous system functions for 
a healthy subject, e.g., a healthy human subject ranging in 
age from about 20 years old to about 25 years old. Such 
embodiments may be employed to alter the dominance 
and/or may be employed to modulate the differential 
betWeen the tWo systems. 

[0044] For eXample, prior to modulating the autonomic 
system according to the subject invention, the activity in the 
sympathetic system may be higher than activity in the 
parasympathetic system and the subject methods may be 
employed to increase the parasympathetic activity to a level 
that is greater than the sympathetic activity and/or may be 
employed to alter the differential or difference in activity 
levels of the tWo systems such as decreasing the difference 
in activity levels or increasing the difference in activity 
levels Which may or may not result in sympathetic activity 
that is loWer than parasympathetic activity. In other embodi 
ments, prior to modulating the autonomic system according 



US 2005/0143378 A1 

to the subject invention, the activity in the parasympathetic 
system may be higher than activity in the sympathetic 
system and the subject methods may be employed to alter 
the differential or difference in activity levels of the tWo 
systems such as increasing the difference in activity levels 
Which may or may not result in sympathetic activity that 
remains loWer than parasympathetic activity. 

[0045] Accordingly, the subject methods may be 
employed in instances Where, prior to the inhibition of 
activity in, e.g., at least one sympathetic nerve ?ber, the 
sympathetic activity is higher than desired, Which may or 
may not be a normal state. For example, sympathetic activity 
may be higher than the parasympathetic activity (i.e., there 
exists a sympathetic bias) or sympathetic activity may be 
less than or approximately equal to, including equal, to 
parasympathetic activity, but it is desired to decrease the 
sympathetic activity even more and the subject methods may 
be employed to modulate the differential betWeen the para 
sympathetic-sympathetic systems such that the result of 
decreasing sympathetic activity may be a sympathetic bias, 
parasympathetic bias or may be an equalization of the tWo 
systems (i.e., the activities of the tWo systems are approxi 
mately equal-including equal), regardless of the state or 
relative activity levels of the tWo systems prior to employing 
the subject methods, but the difference betWeen the para 
sympathetic-sympathetic systems may be modulated, e.g., 
increased or reduced in certain embodiments. Accordingly, 
embodiments of the subject methods may be employed to 
decrease sympathetic activity beloW that of parasympathetic 
activity and/or may be employed to modulate (decrease or 
increase) the differential betWeen the tWo systems, but in any 
event is employed to increase the ratio of parasympathetic 
activity to sympathetic activity. For example, decreasing 
activity in at least a portion of the sympathetic system may 
be employed Where there is a normal or an abnormally loW 
parasympathetic function and/or abnormally high sympa 
thetic function. Such may also be desired in instances Where, 
prior to decreasing sympathetic function in, e. g., at least one 
sympathetic nerve ?ber, parasympathetic activity is higher 
than the sympathetic activity, but the differential betWeen the 
tWo needs to be increased further. For example, such 
instances may occur Where a subject has normal or above 
normal (i.e., abnormally high) parasympathetic function, but 
also has elevated sympathetic function (i.e., abnormally 
high), e.g., a relative bias toWards sympathetic function-may 
be present or a relative bias toWards parasympathetic func 
tion may be present. Other instances include normal or 
beloW normal (i.e., abnormally loW) parasympathetic activ 
ity and/or normal or above normal (i.e., abnormally high) 
sympathetic activity. The above-described examples of 
instances Where decreasing sympathetic activity may be 
desired is exemplary only and is in no Way intended to limit 
the scope of the invention and other instances Where 
decreasing sympathetic activity to treat a condition such as 
a disease are contemplated by the subject invention and Will 
be apparent to those of skill in the art. 

[0046] As embodiments include pharmacologically modu 
lating a subject’s autonomic nervous system to at least 
inhibit activity in a portion of a subject sympathetic nervous 
system, it is to be understood that the pharmacological 
modulation in accordance With the subject invention may be 
performed prior to and/or at the same time and/or subse 
quent to any other medical or clinical treatment regime such 
as, for example, administration of one or more other phar 
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macological agents (i.e., non beta-blockers), electrical 
modulation of at least a portion of the subject’s autonomic 
nervous system, e.g., as described in copending US. patent 
application Ser. No. 10/661,368, entitled “Treatment of 
Conditions Through Electrical Modulation of the Auto 
nomic Nervous System”, the disclosure of Which is herein 
incorporated by reference, and the like. In other Words, the 
subject methods may include other concomitant therapies or 
treatments. 

[0047] According to embodiments of the subject inven 
tion, pharmacological modulation is accomplished by at 
least administering an effective amount of at least one 
beta-blocker to a subject to treat the subject for a condition 
caused, precipitated or otherWise exacerbated, in?uenced or 
affected by the amount or magnitude of sympathetic activity 
in at least a portion of the sympathetic nervous system. In 
other Words, activity in at least a portion of the sympathetic 
system is at a level that is at least contributing to or 
otherWise affecting a condition such a disease condition in 
need of treatment, and as such is in need of reduction or 
inhibition to treat the condition. 

[0048] That is, embodiments of the subject methods 
include administering an effective amount, i.e., a therapeu 
tically effective amount, of one or more beta-blockers to a 
subject to modulate at least a portion of the subject’s 
autonomic nervous system by at least decreasing activity in 
at least a portion of the sympathetic nervous system. By 
“effective amount” is meant a dosage sufficient to modulate 
at least a portion of a subject’s sympathetic nervous system 
for a given period of time. The effective amount Will vary 
With the age and physical condition of the subject, severity 
of the condition being treated, the duration of the treatment, 
the nature of any concurrent treatment, the pharmaceutically 
acceptable carrier used if any, and analogous factors Within 
the knoWledge and expertise of those skilled in the art. 

[0049] Accordingly, embodiments of the subject invention 
include administering an effective amount of at least one 
beta-blocker. In certain embodiments, more than one type of 
beta-blocker may be administered at the same or different 
times to treat the same or different condition. The effective 
amount of a given beta-blocker may vary someWhat from 
subject to subject, and may depend upon factors such as, but 
not limited to, the age and condition of the subject, the form 
of the beta-blocker, the route and method of delivery, etc., as 
noted above. Such beta-blocker dosages may be determined 
in accordance With routine pharmacological procedures 
knoWn to those skilled in the art. For example, beta-blockers 
and/or adjuvants may be administered to a subject in an 
amount ranging from about 0.5 milligrams to about 1200 
milligrams or more in a single oral dose, one time a day or 
more for days, Weeks, months, years, even as long as a 
subject’s lifetime. For example, embodiment may include 
administering about 100 milligrams of a given beta-blocker 
tWo times a day over a prolonged period of time, e.g., over 
about 1-3 months, e.g., about 3 months to about 3 years or 
more, e.g., orally or With a medical infusion pump or-similar 
device designed for delivery of a substance over a prolonged 
period. The frequency of administration of the one or more 
beta-blockers may vary depending, e.g., on one or more of 
the factors described above. For example, the frequency of 
administration may range from about 1 time per day to 
multiple times per day, e.g., about 2 times or more per day 
or as necessary to treat or otherWise control or manage a 
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condition. The duration of therapy depends on the type of 
condition being treated and may range from as short as about 
24 hours to as long as the life of the subject. By “adjuvants” 
meant a compound that, When used in combination With the 
one or more beta-blocker compounds and/or compositions, 
augments or otherWise alters or modi?es the resultant phar 
macological and/or physiological responses. 
[0050] Depending on the particular beta-blocker(s) admin 
istered to a subject, the beta-blocker(s) may be administered 
to a subject using any convenient means capable of resulting 
in the desired modulation of the autonomic nervous system. 
Thus, the at least one beta-blocker may be incorporated into 
a variety of formulations for therapeutic administration. 
More particularly, the beta-blockers may be formulated into 
pharmaceutical compositions by combination With appro 
priate, pharmaceutically acceptable carriers. By “pharma 
ceutically acceptable carrier” is meant a component such as 
a carrier, diluent, excipient, and the like of a composition 
that is compatible With the one or more beta-blockers and 
other optional ingredients of the subject beta-blocker com 
positions in that a pharmaceutically acceptable carrier may 
be combined With the beta-blocker(s) Without eliminating 
the biological or therapeutically effective activity of the one 
or more beta-blockers, and is suitable for use in subjects as 
provided herein Without undue adverse side effects (such as 
toxicity, irritation, allergic response, and death). Side effects 
are “undue” When their risk outWeighs the bene?t provided 
by the pharmaceutical bet blocker(s). Non-limiting 
examples of pharmaceutically acceptable components 
include, but are not limited to, any of the standard pharma 
ceutical carriers such as phosphate buffered saline solutions, 
Water, emulsions such as oil/Water emulsions or Water/oil 
emulsions, microemulsions, and various types of Wetting 
agents. Accordingly, the beta-blockers employed in the 
subject methods may be formulated into preparations in 
solid, semi-solid (e.g., gel), liquid or gaseous forms, such as 
tablets, capsules, poWders, granules, ointments, solutions, 
suppositories, injections, inhalants and aerosols. As such, 
administration of a beta-blocker may be achieved in various 
Ways, including, but not limited to, oral, buccal (e.g. sub 
lingual), rectal, topical (including both skin and mucosal 
surfaces, including airWay surfaces), parenteral (e.g., sub 
cutaneous, intramuscular, intradermal, intravenous and 
intrathecal), intraperiactivityal, transdermal, intracheal, 
intravaginal, endocervical, intrathecal, intranasal, intrave 
sicular, in or on the eye, in the ear canal, etc., administration. 
In certain embodiments, one or more beta-blockers are 
administered via a transdermal patch or ?lm system such as 
or analogous to that described, e.g., in US. Pat. Nos.: 
6,503,532; 5,302,395; 5,262,165; 5,248,501; 5,232,702; 
5,230,896; 5,227,169; 5,212,199; 5,202,125; 5,173,302; 
5,154,922; 5,139,786; 5,122,383; 5,023,252; 4,978,532; 
5,324,521; 5,306,503; 5,302,395; 5,296,230; 5,286,491; 
5,252,334; 5,248,501; 5,230,896; 5,227,169; 5,212,199; 
5,202,125; 5,173,302; 5,171,576; 5,139,786; 5,133,972; 
5,122,383; 5,120,546; 5,118,509; 5,077,054; 5,066,494; 
5,049,387; 5,028,435; 5,023,252; 5,000,956; 4,911,916; 
4,898,734; 4,883,669; 4,882,377; 4,840,796; 4,818,540; 
4,814,173; 4,806,341; 4,789,547; 4,786,277; 4,702,732; 
4,690,683; 4,627,429; and 4,585,452, the disclosures of 
Which are herein incorporated by reference. 

[0051] As noted above, embodiments may include phar 
maceutical beta-blocker formulations for oral administration 
that may be formulated using pharmaceutically acceptable 
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carriers Well knoWn in the art in dosages suitable for oral 
administration. Such carriers enable the pharmaceutical for 
mulations to be formulated in unit dosage forms as tablets, 
pills, poWder, dragees, capsules, liquids, loZenges, gels, 
syrups, slurries, suspensions, etc., suitable for ingestion by 
the patient. Pharmaceutical preparations for oral use may be 
obtained through combination of at least one beta-blocker 
With a solid excipient, optionally grinding a resulting mix 
ture, and processing the mixture of granules, after adding 
suitable additional compounds, if desired, to obtain tablets 
or dragee cores. Suitable solid excipients include, but are not 
limited to, carbohydrate or protein ?llers and include, but are 
not limited to sugars, including lactose, sucrose, mannitol, or 
sorbitol; starch from corn, Wheat, rice, potato, or other 
plants; cellulose such as methyl cellulose, hydroxypropyl 
methyl-cellulose or sodium carboxymethylcellulose; and 
gums including arabic and tragacanth; as Well as proteins 
such as gelatin and collagen. If desired, disintegrating or 
solubiliZing agents may be added, such as the cross-linked 
polyvinyl pyrrolidone, agar, alginic acid, or a salt thereof, 
such as sodium alginate; With optional lubricants, such as 
talc or magnesium stearate; and if desired, With diluents, 
buffering agents, moistening agents, preservatives and ?a 
voring agents. 

[0052] Accordingly, beta-blocker formulations suitable 
for oral administration in accordance With the subject inven 
tion may be present in discrete units, such as capsules, 
cachets, loZenges, tablets, and the like, each containing a 
predetermined amount of the active beta-blocker; as a poW 
der or granules; as a solution or a suspension in an aqueous 
or non-aqueous liquid; or as an oil-in-Water or Water-in-oil 
emulsion. Such beta-blocker formulations may be prepared 
by any suitable method of pharmacy Which includes, but is 
not limited to, bringing into association the active beta 
blocker and a suitable carrier (Which may contain one or 
more optional ingredients as noted above). For example, 
beta-blocker formulations for use With the subject invention 
may be prepared by uniformly and intimately admixing the 
active beta-blocker(s) With a liquid or ?nely divided solid 
carrier, or both, and then, if necessary, shaping the resulting 
mixture. For example, a tablet may be prepared by com 
pressing or molding a poWder or granules containing the 
active beta-blocker, optionally With one or more accessory 
ingredients. Compressed tablets may be prepared by com 
pressing, in a suitable machine, the beta-blocker in a free 
?oWing form, such as a poWder or granules optionally mixed 
With a binder, lubricant, inert diluent, and/or surface active/ 
dispersing agent(s). Molded tablets may be made by mold 
ing, in a suitable machine, the poWdered beta-blocker moist 
ened With an inert liquid binder. 

[0053] The beta-blockers of this invention may also be 
administered in the form of suppositories for rectal admin 
istration of the drug. These formulations may be prepared by 
mixing a beta-blocker With a suitable non-irritating vehicle 
or excipient Which is solid at ordinary temperatures but 
liquid at the rectal temperatures and Will therefore melt in 
the rectum to release the drug. Such materials include, but 
are not limited to, cocoa butter, carboWaxes and polyethyl 
ene glycols. Embodiments include one or more beta-blocker 
agent(s) made into suppositories by mixing With a variety of 
bases such as emulsifying bases or Water-soluble bases. 

[0054] The beta-blockers of this invention may also be 
administered by in intranasal, intraocular, intravaginal, and 
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intrarectal routes including suppositories, insufflation, poW 
ders and aerosol formulations (for examples of steroid 
inhalants, see Rohatagi, J. Clin. Pharmacol. 3511187-1193, 
1995; TjWa, Ann. Allergy Asthma Immunol. 751107-111, 
1995). 
[0055] For example, embodiments may also include at 
least one beta-blocker in an aerosoliZed, atomiZed or nebu 
liZed vapor form, e.g., administrable via a metered dose 
device or nebuliZer, and the like such that embodiments also 
include aerosoliZing, vaporing or nebuliZing one or more 
beta-blockers for administration to a subject. Accordingly, 
the one or more beta-blocker agents may be utiliZed in 
aerosol formulation or an analogous formulation to be 
administered via inhalation or analogous means. The one or 
more beta-blockers employed in the practice of the present 
invention may be formulated into pressuriZed acceptable 
propellants such as dichlorodi?uoromethane, propane, nitro 
gen and the like. 

[0056] The beta-blockers of the invention may be deliv 
ered transdermally, by a topical route, formulated as appli 
cator sticks, solutions, suspensions, emulsions, gels, creams, 
ointments, pastes, jellies, paints, poWders, and aerosols. For 
example, embodiments may include a beta-blocker formu 
lation in the form of a discrete patch or ?lm or plaster or the 
like adapted to remain in intimate contact With the epidermis 
of the recipient for a period of time. For example, such 
transdermal patches may include a base or matrix layer, e.g., 
polymeric layer, in Which one or more beta-blocker(s) are 
retained. The base or matrix layer may be operatively 
associated With a support or backing. Beta-blocker formu 
lations suitable for transdermal administration may also be 
delivered by iontophoresis and may take the form of an 
optionally buffered aqueous solution of the beta-blocker 
compound. Suitable formulations may include citrate or 
bis/tris buffer (pH 6) or ethanol/Water and contain a suitable 
amount of active ingredient. 

[0057] The beta-blockers of the invention may also be 
delivered as microspheres for sloW release in the body. For 
example, microspheres may be administered via intradermal 
injection of drug-containing microspheres, Which sloWly 
release subcutaneously (see Rao, J. Biomater Sci. Polym. 
Ed. 71623-645, 1995); as biodegradable and injectable gel 
formulations (see, e.g., Gao Pharm. Res. 121857-863, 1995); 
or, as microspheres for oral administration (see, e.g., Eyles, 
J. Pharm. Pharmacol. 491669-674, 1997). Both transdermal 
and intradermal routes afford constant delivery for Weeks or 
months. 

[0058] The beta-blocker pharmaceutical formulations of 
the invention may be provided as a salt and may be formed 
With many acids, including but not limited to hydrochloric, 
sulfuric, acetic, lactic, tartaric, malic, succinic, etc. Salts 
tend to be more soluble in aqueous or other protonic solvents 
that are the corresponding free base forms. In other cases, a 
preparation may be a lyophiliZed poWder that is combined 
With buffer prior to use. 

[0059] The beta-blocker formulations of the invention 
may be useful for parenteral administration, such as intra 
venous (IV) administration. The formulations for adminis 
tration may include a solution of the beta-blocker dissolved 
in a pharmaceutically acceptable carrier. Among the accept 
able vehicles and solvents that may be employed, include, 
but are not limited to, Water and Ringer’s solution, an 
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isotonic sodium chloride, etc. In addition, sterile ?xed oils 
may conventionally be employed as a solvent or suspending 
medium. For this purpose any bland ?xed oil may be 
employed including synthetic mono- or diglycerides. In 
addition, fatty acids such as oleic acid can likeWise be used 
in the preparation of injectables. Accordingly, the beta 
blocker agent(s) may be formulated into preparations for 
injection by dissolving, suspending or emulsifying them in 
an aqueous or nonaqueous solvent, such as vegetable or 
other similar oils, synthetic aliphatic acid glycerides, esters 
of higher aliphatic acids or propylene glycol; and if desired, 
With conventional additives such as solubiliZers, isotonic 
agents, suspending agents, emulsifying agents, stabiliZers 
and preservatives. These solutions are sterile and generally 
free of undesirable matter. These formulations may be 
steriliZed by conventional, Well knoWn steriliZation tech 
niques. The formulations may contain pharmaceutically 
acceptable auxiliary substances as required to approximate 
physiological conditions such as pH adjusting and buffering 
agents, toxicity adjusting agents, e.g., sodium acetate, 
sodium chloride, potassium chloride, calcium chloride, 
sodium lactate and the like. The concentration of beta 
blockers in these formulations may vary Widely, and Will be 
selected based on ?uid volumes, viscosities, body Weight, 
and the like, in accordance With the particular mode of 
administration selected and the patient’s needs. For IV 
administration, the formulation may be a sterile injectable 
preparation, such as a sterile injectable aqueous or oleagi 
nous suspension. This suspension may be formulated 
according to the knoWn art using those suitable dispersing or 
Wetting agents and-suspending agents. The sterile injectable 
preparation may also be a sterile injectable solution or 
suspension in a nontoxic parenterally-acceptable diluent or 
solvent, such as a solution of 1,3-butanediol, and the like. 
Accordingly, beta-blocker formulations suitable for 
parenteral administration may include sterile aqueous and 
non-aqueous injection solutions of one or more active beta 
blocker agents, Which preparations may be isotonic With the 
blood of the intended recipient. These preparations may 
contain, buffers and solutes Which render the formulation 
isotonic With the blood of the intended recipient. Aqueous 
and non-aqueous sterile suspensions may include suspend 
ing agents and thickening agents. The formulations may be 
presented in single- or multi-dose containers, for example 
sealed ampoules and vials, and may be stored in a freeZe 
dried (lyophiliZed) condition requiring only the addition of 
the sterile liquid carrier, for example, saline or Water-for 
injection immediately prior to use. Extemporaneous injec 
tion solutions and suspensions may be prepared from sterile 
poWders, granules and tablets of the kind described above. 

[0060] In another embodiment, the beta-blocker formula 
tions of the invention may be delivered by the use of 
liposomes Which fuse With the cellular membrane or are 
endocytosed, i.e., by employing ligands attached to the 
liposome, or attached directly to the oligonucleotide, that 
bind to surface membrane protein receptors of the cell 
resulting in endocytosis. By using liposomes, particularly 
Where the liposome surface carries ligands speci?c for target 
cells, or are otherWise preferentially directed to a speci?c 
organ, one can focus the delivery of the beta-blocker into the 
target cells in vivo. (See, e.g., Al-Muhammed, J. Microen 
capsul. 131293-306, 1996; Chonn, Curr Opin. Biotechnol. 
61698-708, 1995; Ostro,Am. J. Hosp. Pharm. 4611576-1587, 
1989). Accordingly, embodiments may include one or more 
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beta-blockers administered as liposomal formulations of the 
beta-blockers. Methods for preparing liposomal suspensions 
are knoWn in the art and thus Will not be described herein in 
great detail. Brie?y, in those embodiments Where the beta 
blocker is an aqueous-soluble beta-blocker, the beta-blocker 
may be incorporated into lipid vesicles using conventional 
liposome technology. In such instances, due to the Water 
solubility of the beta-blocker, the beta-blocker may be 
substantially entrained Within the hydrophilic center or core 
of the liposomes. The lipid layer employed may be of any 
conventional composition and may either contain choles 
terol or may be cholesterol-free. When the beta-blocker of 
interest is Water-insoluble, the beta-blocker may be substan 
tially entrained Within the hydrophobic lipid bilayer Which 
forms the structure of the liposome employing conventional 
liposome formation technology. In either instance, the lipo 
somes Which may be produced may be reduced in siZe, as 
through the use of standard sonication and homogeniZation 
techniques. Embodiments of liposomal formulations con 
taining the beta-blocker of interest may be lyophiliZed to 
produce a lyophiliZate Which may be reconstituted With a 
pharmaceutically acceptable carrier, such as Water, to regen 
erate a liposomal suspension. 

[0061] As is described in greater detail beloW, a pharma 
ceutical composition of the subject invention may optionally 
contain, in addition to a beta-blocker, at least one other 
therapeutic agent useful in the treatment of a condition. Such 
other compounds may be of any class of drug-or pharma 
ceutical agent, including but not limited to antibiotics, 
anti-parasitic agents, antifungal agents, anti-viral agents, 
anti-tumor agents, anti-neurodegenerative agents and anti 
psychotic agents. When administered With anti-parasitic, 
anti-bacterial, anti-fungal, anti-tumor, anti-viral agents, anti 
neurodegenerative, and anti-psychotic agents and the like, 
beta-blockers may be administered by any method and route 
of administration suitable to the treatment of the condition, 
typically as pharmaceutical compositions. 

[0062] Embodiments of the one or more beta-blockers 
employed in the practice of the subject invention may 
include pharmaceutical beta-blocker compositions that may 
be prepared from Water-insoluble compounds, or salts 
thereof, such as aqueous base emulsions. In such embodi 
ments, the beta-blocker composition Will typically contain a 
sufficient amount of pharmaceutically acceptable emulsify 
ing agent to emulsify the desired amount of the beta-blocker. 
Useful emulsifying agents include, but are not limited to, 
phosphatidyl cholines, lecithin, and the like. 

[0063] As noted above, in addition to active beta-blocker 
agents, the pharmaceutical beta-blocker compositions may 
contain other additives, such as pH-adjusting additives. In 
particular, useful pH-adjusting agents include acids, such as 
hydrochloric acid, bases or buffers, such as sodium lactate, 
sodium acetate, sodium phosphate, sodium citrate, sodium 
borate, or sodium gluconate. Furthermore, beta-blocker 
compositions may, though not alWays, contain microbial 
preservatives. Microbial preservatives that may be 
employed include, but are not limited to, methylparaben, 
propylparaben, and benZyl alcohol. The microbial preserva 
tive may be employed When the beta-blocker formulation is 
placed in a vial designed for multidose use. Pharmaceutical 
beta-blocker compositions for use in practicing the subject 
methods may be lyophiliZed using techniques Well knoWn in 
the art. 
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[0064] The pharmaceutically acceptable eXcipients, such 
as vehicles, adjuvants, carriers or diluents, are readily avail 
able to the public. Moreover, pharmaceutically acceptable 
auXiliary substances, such as pH adjusting and buffering 
agents, tonicity adjusting agents, stabiliZers, Wetting agents 
and the like, are readily available to the public. 

[0065] Embodiments may also include administration of 
at least one beta-blocker using a pharmacological delivery 
device such as, but not limited to, pumps (implantable or 
external devices), epidural injectors, syringes or other injec 
tion apparatus, catheter and/or reservoir operatively associ 
ated With a catheter, etc. For eXample, in certain embodi 
ments a delivery device employed to deliver at least one 
beta-blocker to a subject may be a pump, syringe, catheter 
or reservoir operably associated With a connecting device 
such as a catheter, tubing, or the like. Containers suitable for 
delivery of at least one beta-blocker to a beta-blocker 
administration device include instruments of containment 
that may be used to deliver, place, attach, and/or insert the 
at least one beta-blocker into the delivery device for admin 
istration of the beta-blocker to a subject and include, but are 
not limited to, vials, ampules, tubes, capsules, bottles, 
syringes and bags. 

[0066] In certain embodiments, the pharmaceutically 
acceptable carrier is preservative free. By “preservative 
free” is meant the substantial absence of chemical, antibac 
terial, antimicrobial, or antioXidative additives, or the like, 
from the pharmaceutically acceptable carriers of the present 
invention. “Substantial absence” may mean that no preser 
vative is present in the compositions or that trace amounts 
may be present that impart no detectable effect otherWise 
attributable to a preservative. For eXample, the pharmaceu 
tically acceptable carrier may be characteriZed by the sub 
stantial absence of chemical, antibacterial, antimicrobial, or 
antioXidative additives or the like (e.g., contain less than 
about 5.0, 4.0, 3.0, 2.0, 1.0, 0.5, 0.1, 0.05, 0.01, or even 
about 0.00 percent by Weight of a preservative). Further, 
such formulations may be substantially or essentially free of 
alcohols such as ethanol (e.g., contain less than about 5.0, 
4.0, 3.0, 2.0, 1.0, 0.5, 0.1, 0.05, 0.01, or even about 0.00 
percent by Weight of alcohols such as ethanol). EXamples of 
suitable beta-blocker formulations include, but are not lim 
ited to, formulations that include one or more active beta 
blocker agents and physiological saline solution (optionally 
including other typical ingredients such as other active 
agents and buffers). 

[0067] As noted above, in pharmaceutical dosage forms, 
the agents may be administered alone or With or in appro 
priate association, as Well as in combination, With other 
pharmaceutically active compounds. As used herein, 
“administered With” means that at least one beta-blocker and 
at least one other adjuvant (including one or more other 
beta-blockers) are administered at times sufficiently close 
that the results observed are indistinguishable from those 
achieved When at least one beta-blocker and at least one 
other adjuvant are administered at the same point in time. 
The at least one beta-blocker and at least one other adjuvant 
may be administered simultaneously (i.e., concurrently) or 
sequentially. Simultaneous administration may be carried 
out by miXing the at least one beta-blocker and at least one 
other adjuvant prior to administration, or by administering 
the at least one beta-blocker and at least one other adjuvant 
at the same point in time. Such administration may be at 



US 2005/0143378 A1 

different anatomic sites or using different routes of admin 
istration. The phrases “concurrent administration,”“admin 
istration in combination,”“simultaneous administration” or 
“administered simultaneously” may also be used inter 
changeably and mean that the at least one beta-blocker and 
at least one other adjuvant are administered at the same point 
in time or immediately following one another. In the latter 
case, the at least one beta-blocker and at least one other 
adjuvant are administered at times suf?ciently close that the 
results produced are synergistic and/or are indistinguishable 
from those achieved When the at least one beta-blocker and 
at least one other adjuvant are administered at the same point 
in time. Alternatively, a beta-blocker may be administered 
separately from the administration of an adjuvant, Which 
may result in a synergistic effect or a separate effect. The 
methods and excipients described herein are merely exem 
plary and are in no Way limiting. 

[0068] Unit dosage forms for oral or rectal administration 
such as syrups, elixirs, and suspensions may be provided 
Wherein each dosage unit, for example, teaspoonful, table 
spoonful, tablet or suppository, contains a predetermined 
amount of a pharmacological agent. Similarly, unit dosage 
forms for injection or intravenous or other suitable admin 
istration route may include the pharmacological agent(s) in 
a composition as a solution in sterile Water, normal saline or 
another pharmaceutically acceptable carrier. 

[0069] The term “unit dosage form,” as used herein, refers 
to physically discrete units suitable as unitary dosages for 
human and animal subjects, each unit containing a prede 
termined quantity of pharmacological agent(s) of the present 
invention calculated in an amount sufficient to produce the 
desired effect in association With a pharmaceutically accept 
able diluent, carrier or vehicle. The speci?cations for the unit 
dosage forms of beta-blockers of the present invention 
depend on, for example, the particular beta-blocker(s) 
employed and the effect to be achieved, the pharmacody 
namics associated With the particular beta-blocker(s) in the 
subject, etc. 

[0070] As noted above, those of skill in the art Will readily 
appreciate that dose levels may vary as a function of the 
speci?c pharmacological beta-blocker agent(s), the nature of 
the delivery vehicle, and the like. Dosages for a given 
pharmacological beta-blocker agent(s) are readily determin 
able by those of skill in the art by a variety of means. 
Exemplary dosage levels are provided herein are not to be 
construed to limit the scope of the invention in any manner. 

[0071] Introduction of an effective amount of at least one 
beta-blocker agent to a subject as described above results in 
a modulation of at least a portion of the autonomic nervous 
system, Where the modulation may be temporary or perma 
nent. More speci?cally, administration of an effective 
amount of at least one beta-blocker agent to a subject at least 
results in a temporary or permanent decrease, reduction or 
inhibition in activity of at least a portion of the sympathetic 
nervous system. 

[0072] A Wide variety of different beta-blockers may be 
employed in the practice of the subject methods, Where the 
particular beta-blocker or combination of beta-blockers 
employed Will depend on, e.g., the subject being treated, the 
condition being treated, duration of treatment, etc. Repre 
sentative beta-blockers include, but are not limited to, 
atenolol (e.g., as sold under the brand names TENORMIN), 
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betaxolol (e.g., as sold under the brand name KERLONE), 
bisoprolol (e.g., as sold under the brand name ZEBETA), 
carvedilol (e.g., as sold under the brand name COREG), 
esmolol (e.g., as sold under the brand name BREVIBLOC), 
labetalol (e.g., as sold under the brand name NORMO 
DYNE), metoprolol (e.g., as sold under the brand name 
LOPRESSOR), nadolol (e.g., as sold under the brand name 
CORGARD), pindolol (e.g., as sold under the brand name 
VISKEN), propranolol (e.g., as sold under the brand name 
INDERAL), sotalol (e.g., as sold under the brand name 
BETAPACE), timolol (e.g., as sold under the brand name 
BLOCADREN), carvedilol, and the like, and combinations 
thereof. 

[0073] As noted above, embodiments include administer 
ing an effective amount of at least one beta-blocker and an 
effective amount of at least one non-beta-blocker, e.g., 
concurrently administered. AWide variety of different non 
beta-blocker pharmacological agents may be employed in 
the practice of the subject methods, in addition to the 
administration of at least one beta-blocker, Where the par 
ticular additional pharmacological agent(s) employed may 
be, but are not limited to, analgesics (e.g., acetaminophen 
(e.g., available under the brand name TYLENOL), non 
steroidal anti-in?ammatory drugs such as naproxen (e.g., 
available under the brand name ALLEVE), ibuprofen (e.g., 
available under the brand names ADVIL, MOTRIN), and 
the like), antiin?ammatories, etc., Where in certain embodi 
ments the non-beta-blocker agent(s) may assist in modulat 
ing the autonomic nervous system to treat the condition of 
interest. For example, embodiments may include adminis 
tering a beta-blocker and at least one non-beta-blocker agent 
to provide an enhanced therapeutic effect. By “enhanced 
therapeutic effect” is meant that at least the initial relief of 
the particular condition being treated by the particular 
beta-blocker employed occurs more quickly With a combi 
nation of the beta-blocker and at least one other pharmaco 
logical agent such as at least one other non-beta-blocker 
pharmacological agent, as compared to the same doses of 
each component given alone; or that doses of one or all 
component(s) (the beta-blocker and at least one other phar 
macological agent such as at least one other non-beta 
blocker pharmacological agent) are beloW What Would oth 
erWise be a minimum effective dose (a “sub-MED”). 

[0074] Accordingly, the subject invention includes treat 
ing a subject for a condition by modulating at least a portion 
of the subject’s autonomic nervous system by administering 
at least one beta-blocker together With at least one other 
pharmacological agent such together With as at least one 
other non-beta-blocker pharmacological agent. The at least 
one beta-blocker and at least one non-beta-blocker agent 
may be concomitantly administered as described above, i.e., 
they may be given in close enough temporal proximity to 
alloW their individual therapeutic effects to overlap. For 
example, embodiments of the subject invention include the 
co-timely administration of a beta-blocker and a non-beta 
blocker. By “co-timely” With respect to drug administration 
is meant administration of a second pharmacological agent 
(e.g., a non-beta-blocker agent) for the treatment of a 
condition While a ?rst pharmacological agent (e.g., a beta 
blocker) is still present in a therapeutically effective amount. 
It is to be understood that in some instances this Will require 
sequential administration. Alternatively, multiple routes of 
administration may be employed, e.g., intravenous or sub 
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cutaneous injection of a beta-blocker may be combined With 
oral administration of a non-beta-blocker agent. 

[0075] Embodiments also include pharmaceutical compo 
sitions in unit dosage forms that are useful in treating 
conditions by modulating at least a portion of a subject’s 
autonomic nervous system and Which contain a beta-blocker 
agent and a non-beta-blocker agent. In other Words, a single 
drug administration entity may include tWo or more phar 
macological agents, e.g., a single drug administration entity 
may include at least one beta-blocker and at least one 
non-beta-blocker. For example, a single tablet, capsule, 
dragee, trocheem suppository, syringe, and the like, com 
bining tWo or more pharmacological agents, e.g., a single 
drug administration entity may include at least one beta 
blocker and at least one non-beta-blocker, Would be a unit 
dosage form. The therapeutic agents present in a unit dosage 
form are typically present in amounts such that, upon 
administration of one or more unit doses of the composition, 
a subject experiences a longer lasting ef?cacy than With the 
administration of either agent alone. Such compositions may 
be included as part of a therapeutic package in Which one or 
more unit doses are placed in a ?nished pharmaceutical 
container. Labeling may be included to provide directions 
for using the composition in the treatment of a condition by 
modulating at least a portion of a subject’s autonomic 
nervous system. The actual amounts of each agent in such 
beta-blocker/non-beta-blocker compositions Will vary 
according to the speci?c compositions being utiliZed, the 
particular compositions formulated, the mode of application, 
the particular route of administration, and the like. Dosages 
for a given subject can be determined using conventional 
considerations, e.g., by customary comparison of the differ 
ential activities of the subject compositions and of a knoWn 
agent, or by means of an appropriate, conventional pharma 
cological protocol. A person of ordinary skill in the art Will 
be able Without undue experimentation, having regard to 
that skill and this disclosure, to determine a therapeutically 
effective amount of a particular non-beta-blocker agent for 
practice of this invention. For example, embodiments may 
include dosages conventionally administered for the particu 
lar non-beta-blocker employed, Where such dosages are 
knoWn in the art. 

[0076] The particular non-beta-blocker agent(s) employed 
Will depend on the subject being treated, the condition being 
treated, the at least one beta-blocker employed, Whether it is 
desired to increase activity in the parasympathetic system 
and/or decrease activity in the sympathetic system, etc. 
Exemplary, representative non beta-blocker pharmacologi 
cal agents that may be employed in the practice of the 
subject invention include, but are not limited to: aldosterone 
antagonists (e.g., spironolactone, eplerenone, and the like); 
angiotensin II receptor blockades (e.g., candeartan (e.g., 
available under the brand name ALTACAND), eprosarten 
mesylate (e.g., available under the brand name TEVETAN), 
irbesartan (e.g., available under the brand name AVAPRO), 
losartan (e.g., available under the brand name COZAAR), 
etelmisartin (e.g., available under the brand name MICAR 
DIS), valsartan (e.g., available under the brand name DIO 
VAN), and the like); angiotensin converting enZyme inhibi 
tors (e.g., benaZapril (e.g., available under the brand name 
LOTENSIN), captopril (e.g., available under the brand name 
CAPOTEN) enalapril (e.g., available under the brand name 
VASOTEC) fosinopril (e.g., available under the brand name 
MONOPRIL) lisinopril (e.g., available under the brand 
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name PRINIVIL) moexipril (e.g., available under the brand 
name UNIVASC) quinapril (e.g., available under the brand 
name ACCUPRIL) ramipril (e.g., available under the brand 
name ALTACE) trandolapril (e.g., available under the brand 
name MAVIK), and the like); statins (e.g., atorvastatin (e.g., 
available under the brand name LIPITOR), cerivastatin (e. g., 
available under the brand name BAYCOL), ?uvastatin (e.g., 
available under the brand name LLESCOL), lovastatin (e. g., 
available under the brand name MEVACOR), prevastatin 
(e.g., available under the brand name PRAVACHOL), sim 
vastatin (e.g., available under the brand name ZOCOR), and 
the like); triglycerides loWering drugs (e. g., feno?brate (e. g., 
available under the brand name TRICOR), gen?broZil (e.g., 
available under the brand name LOPID), and the like); 
niacin; anti-diabetes agents (e.g., acarbose (e.g., available 
under the brand name PRECOSE), glimepiride(e.g., avail 
able under the brand name AMARYL), glyburide (e.g., 
available under the brand names MICRONASE, DIA 
BETA), metfornin (e.g., available under the brand name 
GLUCOPHASGE), miglitol (e.g., available under the brand 
name GLYCET), pioglitaZone (e.g., available under the 
brand name ACTOS), repaglinide (e.g., available under the 
brand name PRANDIN), rosiglitaZone (e.g., available under 
the brand name AVANDIA), and the like); immunomodu 
lators (e.g., interferon beta-1B (e.g., available under the 
brand name BETASERON), interferon alfa-2A (e.g., avail 
able under the brand name ROFERON-A) interferon alfa-2B 
(e.g., available under the brand name INTRON-A), inter 
feron alfa-2Band Ribavirin combo pack (e.g., available 
under the brand name REBETRON), interferon alfa-N3 
(e.g., available under the brand name ALFERON N), inter 
feron beta-1A (e.g., available under the brand name 
AVONEX), interferon gamma immunoregulatory antibodies 
that bind to or react With one of the folloWing antigens: CD4, 
gp39, B7, CD19, CD20, CD22, CD401, CD40, CD40L and 
CD23, rituximab (e.g., available under the brand name 
RITUXAN), any chemical or radiopharmaceutical linked or 
conjugated antibodies that bind to or react With one of the 
folloWing antigens: CD4, gp39, B7, CD19, CD20, CD22, 
CD401, CD40, CD40L and CD23), and the like); nicotine; 
sympathomimetics (e.g., trimethaphan, clondine, reserpine, 
guanethidine, and the like); antihistamines (e.g., available 
under the brand name BENADRYL, diphenhydramine, 
available under the brand name ACTIFED, and the like); 
cholinergics (e.g., bethanechol, oxotremorine, methacoline, 
cevimeline, and the like); acetylcholinesterase inhibitors 
(e.g., edrophonium, neostigmine, donepeZil, tacrine, 
echothiophate, diisopropyl?uorophosphate, demecarium, 
pralidoxime, galanthamine, tetraethyl pyrophosphate, par 
athoin, malathion, iso?urophate, metrifonate, physostig 
mine, rivastigmine, abenonium acetylchol, carbaryl acetyl 
chol, propoxur acetylchol, aldicarb acetylchol, and the like); 
magnesium and magnesium sulfates; calcium channel 
blockers (e.g., amlodipine besylate (e.g., available under the 
brand name NORVASC), diltiaZem hydrochloride (e.g., 
available under the brand names CARDIZEM CD, CARD 
IZEM SR, DILACOR XR, TIAZAC), felodipine plendil 
isradipine (e.g., available under the brand names 
DYNACIRC, DYNACIRC CR), nicardipine (e.g., available 
under the brand name CARDENE SR), nifedipine (e.g., 
available under the brand names ADALAT CC, PROCAR 
DIA XL), nisoldipine (e.g., available under the brand name 
SULAR), verapamil hydrochloride (e. g., available under the 
brand names CALAN SR, COVERA HS, ISOPTIN SR, 
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VERELAN) and the like); muscarinics (e.g., muscarine, 
pilocarpine, and the like); sodium channel blockers, (e.g., 
moriciZine, propafenone, encainide, ?ecainide, tocainide, 
meXiletine, phenytoin, lidocaine, disopyramide, quinidine, 
procainamide, and the like); glucocorticoid receptor block 
ers (e.g., mifepristone, and the like); peripheral andrenergic 
inhibitors (e.g., guanadrel (e.g., available under the brand 
name HYLOREL), guanethidine monosulfate (e.g., avail 
able under the brand name ISMELIN), reserpine (e.g., 
available under the brand names SERPASIL, MECAMY 

LAMINE, HEXEMETHONIUM), and the like); blood ves 
sel dilators (e.g., hydralaZine hydrocholoride (e.g., available 
under the brand name APRESOLINE), minoxidil (e.g., e.g., 
available under the brand name LONITEN), and the like); 
central agonists (e.g., alpha methyldopa (e.g., available 
under the brand name ALDOMET), clonidine hydrochloride 
(e.g., available under the brand name CATAPRES), guana 
benZ acetate (e.g., available under the brand name 
WYTENSIN), guanfacine hydrochloride (e.g., available 
under the brand name TENEX), and the like; combined 
alpha and beta-blockers (e.g., carvedilol (e.g., available 
under the brand name COREG), labetolol hydrochloride 
(e.g., available under the brand names NORMODYNE, 
TRANDATE), and the like); alpha blockers (e.g., doXaZosin 
mesylate (e.g., available under the brand name CARDURA), 
praZosin hydrochloride (e.g., available under the brand name 
MINIPRESS), teraZosin hydrochloride (e. g., available under 
the brand name HYTRIN), and the like); combination 
diuretics (e.g., amiloride hydrochloride+hydrochlorothiaZ 
ide (e.g., available under the brand name MODURETIC), 
spironolactone+hydrochlorothiaZide (e.g., AldactaZide), tri 
amterene+hydrochlorothiaZide (e.g., available under the 
brand names DYAZIDE, MAXZIDE) and the like); potas 
sium sparing diuretics (e.g., amiloride hydrochloride (e.g., 
available under the brand name MIDAMAR), spironolac 
tone (e.g., available under the brand name ALDACTONE), 
triamterene (e.g., available under the brand name DYRE 
NIUM), and the like); nitrates (e.g., L-arginine, (e.g., avail 
able under the brand names NITROGLYCERIN DEPONIT, 
MINITRAN, NITROPAR, NITROCINE, NITRODERM, 
NITRO DISC, NITRO-DUR, NITROGARD, NITRO 
GLYCERIN, NITROGLYCERIN T/R, NITRO-TIME, 
NITROL OINTMENT, NITROLINGUAL SPRAY, 
NITRONG, NITRO-BID, NITROPRESS, NITROPREX, 
NITRO S.A., NITROSPAN, NITROSTAT, NITRO-TRANS 
SYSTEM, NITRO-TRANSDERMAL, NITRO-TIME, 
TRANSDERM-NITRO, TRIDIL. PENTAERYTHRITOL 
TETRANITRATE PERITRATE, PERITRATE S.A. 
ERYTHRITYL TETRANITRATE CARDILATE ISOSOR 
BIDE DINITRATE/PHENOBARBITAL ISORDIL W/PB 
ISOSORBIDE MONONITRATE IMDUR, ISMO, ISOS 
ORBIDE MONONITRATE, MONOKET ISOSORBIDE 
NITRATE DILATRATE-SR, ISO-BID, ISORDIL, ISOR 
DIL TEMBIDS, ISORDIL DINITRATE, ISORDIL DINI 
TRATE LA, SORBITRATE, SORBITRATE SA), and the 
like); cyclic nucleotide monophosphodiesterase (“PDE”) 
inhibitors (e.g., vardena?l (e.g., available under the brand 
name LEVITRA), sildena?l (e.g., available under the brand 
name VIAGRA) tadala?l (e.g., available under the brand 
name CIALIS) and the like); alcohols; catecholamines 
inhibitors; neurotoXins, (e.g., botoX and capsaicin (e.g., 
delivered locally, to disable sympathetic function) and the 
like); vasopressin inhibitors (e.g., atosiban, and the like); 
oXytocin inhibitors; relaXin hormone; renin inhibitors (e.g., 
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Aliskiren, and the like); estrogen and analogues (e.g., estra 
diols, and the like) and metabolites; progesterone inhibitors; 
testosterone inhibitors; gonadotropin-releasing hormone 
analogues (GnRH-As); gonadotropin-releasing hormone 
inhibitors (e.g., Leuprolide Acetate, and the like); vesicular 
monoamine transport (VMAT) inhibitors (e.g., tetrabena 
Zine, and the like); dipeptidyl peptidase (DP) IV inhibitors 
(DP4 inhibitors) (e.g., LAF237, P93/01, P32/98, valine 
pyrrolidide, and the like); melatonin; and combinations 
thereof. 

[0077] Accordingly, in practicing the subject methods, an 
effective amount of at least one beta-blocker is administered 
to a subject to treat a condition affecting the subject. As 
noted above, the particular dosage, mode of administration, 
treatment times, etc., Will vary according to a variety of 
factors, but Will generally fall Within the ranges provided 
above. 

[0078] For example, embodiments include modulating 
sympathetic activity by administration of an effective 
amount of atenolol. Such embodiments may include admin 
istering a beta-blocker such as atenolol orally, e.g., in the 
form of an extended-release capsule or tablet. In those 
embodiments that include administering an effective amount 
of a beta-blocker, e.g., atenolol, orally by extended-release 
capsule or tablet, typically, though not alWays, the capsule or 
tablet is administered Whole, i.e., not crushed, broken or 
cheWed before sWalloWing. In those embodiments that 
include administering an effective amount of a beta-blocker 
such as propranolol orally by oral solution of propranolol, 
the oral solution is administered by mouth and may be taken 
or miXed With a liquid such as Water, juice, carbonated rink, 
etc. or other food or drink product such as applesauce, 
pudding, etc. 

[0079] As noted above, the dose of beta-blocker Will be 
different for different subject, conditions treated, etc. The 
folloWing embodiments describe average doses and may 
vary. Such are for exemplary purposes only and are in no 
Way intended to limit the scope of the invention. For 
eXample, the number of capsules or tablets, teaspoonfuls of 
solution, and the like, administered depends at least in part 
on the strength of the particular beta-blocker administered. 
Furthermore, the number of doses administered each day, 
the time alloWed betWeen doses, and the length of time a 
subject takes the medicine, etc., depend on the condition 
being treated, i.e., the condition for Which a subject is taking 
the beta-blocker. 

[0080] As noted above, embodiments may include admin 
istering an effective amount of acebutolol to treat a condi 
tion. Such embodiments may include administering oral 
dosage forms (capsules and tablets) of acebutolol ranging 
from about 200 milligrams (mgs.) to about 1200 mgs., e.g., 
from about 200 mgs. to about 800 mgs. Such oral dosages 
may be administered as a single dose one time a day, tWo 
times a day, or divided into tWo daily doses for an adult, etc. 

[0081] Embodiments may include administering atenolol 
to treat a condition. Such embodiments may include admin 
istering adult oral dosage forms (e.g., tablets) of atenolol 
(e.g., available under the brand name TENORMIN) that 
range from about 25 mgs. to about 100 mgs. once a day. For 
eXample, administration may include about 50 mgs. once a 
day, or about 100 mgs. of atenolol once a day, or about 50 
mgs. atenolol tWo times a day, e.g., for about siX to about 
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nine days. Embodiments that-include administering atenolol 
in adult injection dosage forms may include about 5 mgs. 
given over 5 minutes, repeated ten minutes later. 

[0082] Embodiments may include administering adult oral 
dosage forms (e.g., tablets) of betaxolol to treat a condition. 
Such embodiments may include administering about 10 
mgs. of betaxolol as an adult dosage form once a day. 

[0083] Embodiments may include administering adult oral 
dosage forms (e.g., tablets) of bisoprolol (e.g., available 
under the brand name ZEBETA) to treat a condition. Such 
embodiments may include administering about 5 mgs. to 
about 10 mgs. of bisoprolol as an adult oral dosage forms 
(e.g., tablets) once a day. 

[0084] Embodiments may include administering adult 
oral dosage forms (e.g., tablets) of carteolol to treat a 
condition. Adult oral dosage forms (e. g., tablets) of carteolol 
may include about 0.5 mgs. to about 10 mgs. once a day. 

[0085] Embodiments may include administering adult oral 
dosage forms (e.g., tablets) of labetalol to treat a condition. 
Adult oral dosage forms (e.g., tablets) of labetalol may 
include about 100 mgs. to about 400 mgs. tWo times a day. 
Adult injection dosage forms may include about 20 mgs., 
e.g., injected sloWly over about tWo minutes With additional 
injections of about 40 mgs. and about 80 mgs. given about 
every ten minutes if needed, up to a total of about 300 mgs., 
instead as an infusion at a rate of about 2 mgs. per minute 
to a total dose of about 50 mgs. to about 300 mgs. 

[0086] Embodiments may include administering adult oral 
dosage forms (e.g., tablets) of metaprolol to treat a condi 
tion. Adult oral dosage forms (e.g., tablets) of metoprolol 
may include about 100 mgs. to 450 mgs. a day, taken as a 
single dose or in divided doses. For example, embodiments 
may include administering about 50 mgs. about every six 
hours for about 24 hours or more and then about 100 mgs. 
tWo times a day for about 1 to about 3 months or more, e.g., 
from about 1 to about 3 years or more. Embodiments may 
include administering long-acting adult oral dosage forms 
(extended-release tablets) that may include up to about 400 
mgs. once a day. Adult injection dosage form may include 
about 5 mgs. every tWo minutes for about three doses. 

[0087] Embodiments may include administering adult oral 
dosage forms (e.g., tablets) of nadolol (e.g., available under 
the brand name CORGARD) to treat a condition. Embodi 
ments ay include administering adult oral dosage forms 
(e.g., tablets) of nadolol that may include about 40 mgs. to 
about 320 mgs. once a day. 

[0088] Embodiments may include administering adult oral 
dosage forms (e.g., tablets) of oxprenolol to treat a condi 
tion. Embodiments may include administering adult oral 
dosage forms (e.g., tablets) of oxprenolol (short-acting) that 
may include about 20 mgs. three times a day. Embodiments 
may include administering adult long-acting oral dosage 
forms (extended-release tablets) that may include about 120 
mgs. to about 320 mgs. once a day. 

[0089] Embodiments may include administering adult oral 
dosage forms (e.g., tablets) of pentbutolol to treat a condi 
tion. Embodiments may include administering adult oral 
dosage forms (e.g., tablets) of penbutolol that may include 
about 20 mgs. once a day. 
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[0090] Embodiments may include administering adult oral 
dosage forms (e.g., tablets) of pindolol to treat a condition. 
Embodiments may include administering adult oral dosage 
forms (e.g., tablets) of pindolol that may include about 5 
mgs. tWo times a day—up to about 60 mgs. a day. 

[0091] Embodiments may include administering adult oral 
dosage forms (e.g., tablets) of propranolol to treat a condi 
tion. Embodiments may include administering adult oral 
dosage forms (e.g., tablets) of propranolol that may include, 
for regular (short-acting) oral dosage forms (tablets and oral 
solution), about 80 mgs. to about 320 mgs. a day taken in, 
tWo, three, or four divided doses up to about 640 mgs./day 
in certain embodiments. Embodiments may also include 
about 10 mgs. to about 40 mgs. three or four times a day for 
an adult and about 500 micrograms (0.5 mgs.) to about 4 
mgs. per kilogram of body Weight a day taken in divided 
doses for children. Embodiments may include administering 
long-acting adult oral dosage forms (extended-release cap 
sules) that may include about 80 mgs. to about 320 mgs. 
once a day up to about 640 mgs. once a day. Embodiments 
may include administering adult injection dosage forms that 
range from about 1 mg. to about 3 mgs. given at a rate not 
greater than about 1 mg per minute. The dose may be 
repeated after about tWo minutes and again after about four 
hours if needed. Children may be administered about 10 
mgs. to about 100 micrograms (0.01 to 0.1 mg) per kilogram 
of body Weight given intravenously about every six to eight 
hours. 

[0092] Embodiments may include administering adult oral 
dosage forms (e.g., tablets) of sotalol to treat a condition. 
Embodiments may include administering adult oral dosage 
forms (e.g., tablets) of sotalol that may include about 80 
mgs. tWo times a day up to about 320 mgs. per day taken in 
tWo or three divided doses. 

[0093] Embodiments may include administering adult oral 
dosage forms (e.g., tablets) of timolol (e.g., available under 
the brand name BLOCADREN) to treat a condition. 
Embodiments may include administering adult oral dosage 
forms (e.g., tablets) of timolol that may include about 10 
mgs. tWo times a day up to about 60 mgs. per day taken as 
a single dose or in divided doses. For example, up to 30 mgs. 
once a day or in divided doses. 

[0094] As noted above, in addition to an effective amount 
of at least one beta-blocker, an effective amount of at least 
one non beta-blocker agent may also be administered to a 
subject to treat a condition. As noted above, the dose of non 
beta-blocker Will be different for different subject, condi 
tions treated, etc. The folloWing embodiments describe 
average doses of various non beta-blocker agents that may 
be employed in the practice of the subject invention and may 
vary. Such are for exemplary purposes only and are in no 
Way intended to limit the scope of the invention. For 
example, the number of capsules or tablets, teaspoonfuls of 
solution, and the like, administered depends at least in part 
on the strength of the particular non beta-blocker adminis 
tered. Furthermore, the number of doses administered each 
day, the time alloWed betWeen doses, and the length of time 
a subject takes the medicine, etc., depend on the condition 
being treated, i.e., the condition for Which a subject is taking 
the non beta-blocker. Aperson of ordinary skill in the art Will 
be able Without undue experimentation, having regard to 
that skill and this disclosure, to determine a therapeutically 
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effective amount of a particular non beta-blocker agent for 
practice of this invention. For example, embodiments may 
include dosages conventionally administered for the particu 
lar non beta-blocker employed, Where such dosages are 
knoWn in the art. 

[0095] Aldosterone Antagonists 

[0096] Embodiments may include administering an aldos 
terone antagonist to treat a condition in accordance With the 
subject invention. For example, embodiments may include 
administering adult oral dosage forms (e.g., tablets) of 
spironolactone that may range from about 50 mgs. to about 
400 mgs. daily. Embodiments may include administering 
adult oral dosage forms (e. g., tablets) of eplerenone that may 
range from about 50 mgs. to about 100 mgs. daily. 

[0097] Angiotensin II Receptor Blockades: 

[0098] Embodiments may include administering an angio 
tensin II receptor blockade to treat a condition in accordance 
With the subject invention. Such embodiments may include 
administering an adult oral dosage form of candesartan (e.g., 
ATACAND) to a subject to treat a condition. Exemplary 
treatment protocols may include administering about 2 mgs. 
to about 32 mgs. of candesarten daily (i.e., for a 24 hour 
interval), e.g., about 16 mgs. daily. Embodiments may 
include administering adult oral dosage forms of irbersarten 
(e.g., AVAPRO) to a subject to treat a condition. Exemplary 
treatment protocols may include administering about 75 
mgs. to about 100 mgs. or more, e.g., up to about 300 mgs., 
of irbersarten daily. Embodiments may include administer 
ing adult oral dosage forms of losartan (e.g., COZAAR) to 
a subject to treat a condition. Exemplary treatment protocols 
may include administering about 25 mgs. to about 50 mgs. 
or more, e.g., 100 milligrams, of losarten orally once daily 
or tWice daily. Embodiments may include administering 
adult oral dosage forms of telmisartin (e.g., MICARDIS) to 
a subject to treat a condition. Exemplary treatment protocols 
may include administering about 20 mgs. to about 80 mgs. 
of telmisartin daily. Embodiments may include administer 
ing adult oral dosage forms of valsartan (e.g., DIOVAN) to 
a subject to treat a condition. Exemplary treatment protocols 
may include administering about 20 mgs. to about 80 mgs. 
of valsarten once daily. Embodiments may include admin 
istering adult oral dosage forms of eprosarten (e.g., 
TEVETAN) to a subject to treat a condition. Exemplary 
treatment protocols may include administering about 400 
mgs. to about 800 mgs. of eprosarten once daily or tWice 
daily. 

[0099] Angiotensin Converting EnZyme Inhibitors (ACE 
Inhibitors): 
[0100] Embodiments may include administering an ACE 
inhibitor to a subject to treat a condition in accordance With 
the subject invention. Such may include administering adult 
oral dosage forms of captropil (e.g., CAPOTEN) to a subject 
to treat a condition. Exemplary treatment protocols may 
include administering about 12.5 mgs. to about 50 mgs. of 
captropil over about 8 to about 12 hours. Embodiments may 
include administering adult oral dosage forms of enalapril 
(e.g., VASOTEC) to a subject to treat a condition. Exem 
plary treatment protocols may include administering about 5 
mgs. to about 20 mgs. of enalapril once daily. Embodiments 
may include administering adult oral dosage forms of fosi 
nopril (e.g., MONOPRIL) to a subject to treat a condition. 

Jun. 30, 2005 

Exemplary treatment protocols may include administering 
about 10 mgs. to about 80 mgs., e.g., about 20 mgs. to about 
40 mgs., of fosinopril daily. Embodiments may include 
administering adult oral dosage forms of lisinopril (e.g., 
PRINIVIL) to a subject to treat a condition. Exemplary 
treatment protocols may include administering about 10 
mgs. to about 80 mgs., e.g., about 20 mgs. to about 40 mgs., 
of lisinopril daily. Embodiments may include administering 
adult oral dosage forms of moexipril (e.g., UNIVASC) to a 
subject to treat a condition. Exemplary treatment protocols 
may include administering about 3.75 mgs. to about 15 
mgs., e.g., 7.5 mgs. of moexipril daily. Embodiments may 
include administering adult oral dosage forms of quinaapril 
(e.g., ACCUPRIL) to a subject to treat a condition. Exem 
plary treatment protocols may include administering about 
10 mgs. to about 80 mgs, e.g., about 20 mgs., of quinapril 
once daily. Embodiments may include administering adult 
oral dosage forms of ramipril (e.g., ALTACE) to a subject to 
treat a condition. Exemplary treatment protocols may 
include administering about 2.5 mgs. to about 20 mgs. of 
ramipril daily. Embodiments may include administering 
adult oral dosage forms of trandolapril (e.g., MAVIK) to a 
subject to treat a condition. Exemplary treatment protocols 
may include administering about 1 mg. to about 4 mgs., e.g., 
about 2 mgs., of trandolapril daily. 

[0101] Statins 

[0102] Embodiments may include administering adult oral 
dosage forms (e.g., tablets) of a statin to treat a condition in 
accordance With the subject invention. For example, 
embodiments may include administering adult oral dosage 
forms (e.g., tablets) of atorvastatin (e.g., available under the 
brand name Lipitor) that may range from about 0.5 mgs. to 
about 80 mgs. daily. Embodiments may include administer 
ing adult oral dosage forms (e.g., tablets) of cerivastatin 
(e.g., available under the brand name Baycol) that may range 
from about 0.2 mgs. to about 0.3 mgs. daily. Embodiments 
may include administering adult oral dosage forms (e.g., 
tablets) of ?uvastatin (e.g., available under the brand name 
lescoL) that may range from about 20 mgs. to about 80 mgs. 
daily. Embodiments may include administering adult oral 
dosage forms (e.g., tablets) of lovastatin (e.g., available 
under the brand name Mevacor) that may range from about 
10 mgs. to about 80 mgs. daily. Embodiments may include 
administering adult oral dosage forms (e.g., tablets) of 
prevastatin (e.g., available under the brand name Pravachol) 
that may range from about 10 mgs. to about 40 mgs. daily. 
Embodiments may include administering adult oral dosage 
forms (e.g., tablets) of simvastatin (e.g., available under the 
brand name Zocor) that may range from about 5 mgs. to 
about 40 mgs. daily. 

[0103] Triglycerides LoWering Drugs: 

[0104] Embodiments may include administering adult oral 
dosage forms (e.g., tablets) of a triglycerides loWering drug 
to treat a condition in accordance With the subject invention. 
For example, embodiments may include administering adult 
oral dosage forms (e.g., tablets) of feno?brate (e.g., avail 
able under the brand name TRICOR) that may range from 
about 65 mgs. to about 200 mgs. daily. Embodiments may 
include administering adult oral dosage forms (e.g., tablets) 
of gen?broZil (e.g., available under the brand name LOPID) 
that may range from about 1200 mgs. total given as about 
600 mgs. tWo times per day (e.g., every 12 hours). 
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[0105] Niacin 

[0106] Embodiments may include administering niacin to 
treat a condition in accordance With the subject invention. 
For example, dosing may include administering by mouth 
about 2 mgs. to about 6 mgs. total, e.g., as given as about 1 
mg. to about 2 mgs. tWice per day or three times per day. 

[0107] Anti-Diabetes Agents: 

[0108] Embodiments may include administering an anti 
diabetes drug to treat a condition in accordance With the 
subject invention. For example, embodiments may include 
administering adult oral dosage forms (e.g., tablets) of 
acarbose (e.g., available under the brand name PRECOSE) 
that may range from about 25 mgs. to about 300 mgs. for an 
eight hour interval. Embodiments may include administer 
ing adult oral dosage forms (e.g., tablets) of glimepiride(e.g., 
available under the brand name AMARYL) that may range 
from about 1 mg. to about 2 mgs. daily. Embodiments may 
include administering adult oral dosage forms (e.g., tablets) 
of glyburide (e.g., available under the brand names MIC 
RONASE, DIABETA) that may range from about 1.5 mgs. 
to about 5 mgs. daily. Embodiments may include adminis 
tering adult oral dosage forms (e.g., tablets) of metformin 
(e.g., available under the brand name GLUCOPHASGE) 
that may range from about 500 mgs. to about 850 mgs. for 
an 8 to 24 hour interval. Embodiments may include admin 
istering adult oral dosage forms (e.g., tablets) of miglitol 
(e.g., available under the brand name GLYCET) that may 
range from about 25 mgs. to about 100 mgs. for an 8 hour 
interval. Embodiments may include administering adult oral 
dosage forms (e.g., tablets) of pioglitaZone (e.g., available 
under the brand name ACTOS) that may range from about 
15 mgs. to about 40 mgs. daily. Embodiments may include 
administering adult oral dosage forms (e.g., tablets) of 
repaglinide (e.g., available under the brand name PRAN 
DIN) that may range from about 0.5 mgs. to about 4.0 mgs. 
3 times per day. Embodiments may include administering 
adult oral dosage forms (e.g., tablets) of rosiglitaZone (e.g., 
available under the brand name AVANDIA) that may range 
from about 4 mgs. to about 8 mgs. daily. 

[0109] 
[0110] Embodiments may include administering an immu 
nomodulator to treat a condition in accordance With the 
subject invention. For example, embodiments may include 
administering adult dosage form of interferon beta-1B (e.g., 
available under the brand name BETASERON), Where dos 
ing may include administering about 0.25 mg. subcutane 
ously every other day. Embodiments may also include 
administering adult dosage form of interferon alfa-2A (e.g., 
available under the brand name ROFERON-A), Where dos 
ing may include administering about 3 million units to about 
36 million units per day IM/SC to about 3 million units to 
about 36 million units 3 times per Week (3 million units (1 
ml); 6 million units/ml (3 ml); 0 million units/ml (0.9 ml), 
3 ml); 36 million units/ml (1 Embodiments may also 
include administering adult dosage form of interferon alfa 
2B (e.g., available under the brand name INTRON-A), 
Where dosing may include administering about 1 to about 30 
million units/M2 IM/SC three times per Week (3 million 
units (0.5 ml); 5 million units (0.5 ml); 10 million units (1 
ml); 25 million units poWder for injection: 18 million units 
and 50 million units). Embodiments may also include 
administering adult dosage form of interferon alfa-2B and 

Immunomodulators: 
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ribavirin combination pack (e.g., available under the brand 
name REBETRON), Where dosing may include administer 
ing INTRONA at about 3 million units subcutaneously three 
times per Week and about 500 mgs. to about 600 mgs. of 
ribavirin tWice daily. Embodiments may also include admin 
istering adult dosage form of interferon alfa-N3 (e.g., avail 
able under the brand name ALFERON N), Where dosing 
may include administering about 250,000 units (0.05 ml) 
tWice Weekly (5 million units (1 Embodiments may 
also include administering adult dosage form of interferon 
beta-1A (e.g., available under the brand name AVONEX), 
Where dosing may include administering about 30 micro 
grams IM once Weekly (reconstitute With 1.1 ml of diluent). 

[0111] Nicotine: 

[0112] Embodiments may include administering nicotine 
to treat a condition in accordance With the subject invention. 
For example, embodiments may include administering nico 
tine in the form of cheWing gum, e.g., from about 2 mgs. to 
about 4 mgs. dosage strength). Embodiments may include 
administering nicotine as an inhalant (e.g., about 4 mgs. per 
cartridge), nasal spray (e.g., each actuation of nicotine nasal 
spray may deliver about 0.5 mgs. nicotine), or as a trans 
dermal system. For example, dosing schedules (mg/day) of 
nicotine transdermal systems may include a patch duration 
of about 24 hours and dosing schedule of about 7 mgs. to 
about 22 mgs. for about 2 to about 6 Weeks; a patch duration 
of about 16 hours and a dosing schedule of about 15 mgs. for 
about 4 to about 12 Weeks. Each dosing schedule may be 
folloWed by a reduced dosing schedule. 

[0113] Sympathomimetics: 

[0114] Embodiments may include administering a sym 
pathomimetic to treat a condition in accordance With the 
subject invention. For example, embodiments may include 
administering trimethaphan via an I.V., e.g., about 0.1 mgs. 
to about 1.0 mgs./minute, up to about 15 mgs. per minute. 
Embodiments may include orally administering clondine at 
about 0.1 mgs. to about 2.4 mgs. daily. Embodiments may 
include orally administering reserpine at about 10 mgs. to 
about 20 mgs. daily. Embodiments may include orally 
administering guanethidine at about 10 mgs. to about 50 
mgs. daily. 

[0115] Antihistamines 

[0116] Embodiments may include administering adult oral 
dosage forms of an antihistamine to treat a condition in 
accordance With the subject invention. For example, 
embodiments may include administering adult oral dosage 
forms (e.g., tablets) of BENADRYL at about 25 mgs. to 
about 50 mgs. three to four times daily. Nighttime dosage 
may include about 50 mgs. at bedtime. 

[0117] Cholinergics: 

[0118] Embodiments may include administering a cholin 
ergic to treat a condition in accordance With the subject 
invention. For example, embodiments may include admin 
istering bethanechol at about 10 mgs. to about 50 mgs. four 
times per day or three times per day. Embodiments may 
include administering methacoline as an inhaled aerosol at 
about 0.02 to about 25.0 mg/mL. Embodiments may include 
orally administering about 30 mgs. cevimeline three times 
per day. 
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[0119] Acetylcholinesterase Inhibitors: 

[0120] Embodiments may include administering an ace 
tylcholinesterase inhibitor to treat a condition in accordance 
With the subject invention. For example, embodiments may 
include administering about 0.1 ml. to about 0.8 ml via I.V. 
edrophonium or about 1 ml. of a 1:20000solution (0.5 mg.) 
of neostigmine intramuscularly (IM) or subcutaneously 
(SC). Embodiments may also include orally administering 
about 5 mg of donepeZil to about 10 mgs./day. Embodiments 
may also include administering about 1 to about 2 g of 
pralidoXime, e.g., as an infusion in 100 mL of saline, over 
about a 15 to 30 minute period, via I.V. About 16 mgs to 
about 32 mgs. of galanthamine may be administered orally 
tWice per day. Physostigmine may be administered intrave 
nously or intramuscularly e.g., about 0.5 mgs. to about 2 
mgs. Rivastigmine may be orally administered, e.g., about 3 
mgs. to about 6 mgs. tWo times per day. 

[0121] Magnesium and Magnesium Sulfates: 

[0122] Embodiments may include administering magne 
sium to treat a condition in accordance With the subject 
invention. For example, a dose may include about 0.3 to 
about 1.0 meq mg/kg daily via an I.V. 

[0123] Calcium Channel Blockers: 

[0124] Embodiments may include administering a calcium 
channel blocker to treat a condition in accordance With the 
subject invention. Embodiments may include orally admin 
istering amlodipine besylate (e.g., available under the brand 
name NORVASC), e.g., about 5 mgs. to about 20 mgs. daily; 
diltiaZem hydrochloride (e.g., available under the brand 
names CARDIZEM CD, CARDIZEM SR, DILACOR XR, 
TIAZAC) at about 30 mgs. to about 360 mgs. four times per 
day (for eXample 180 mgs. to about 360 mgs. divided into 
four times per day); felodipine plendil at about 2.5 mgs. to 
about 10 mgs. daily; isradipine (e.g., available under the 
brand names DYNACIRC, DYNACIRC CR) at about 
2.5mgs. daily; nicardipine (e.g., available under the brand 
name CARDENE SR) at about 20 mgs. to about 40 mgs. 
three times per day; nifedipine (e.g., available under the 
brand names ADALAT CC, PROCARDIA XL) at about 10 
mgs. three times per day; nisoldipine (e.g., available under 
the brand name SULAR) at about 10 mgs. to about 20 mgs. 
daily; and verapamil hydrochloride (e.g., available under the 
brand names CALAN SR, COVERA HS, ISOPTIN SR, 
VERELAN) at about 40 mgs. three times per day. 

[0125] Muscarinics: 

[0126] Embodiments may include administering a musca 
rinic to treat a condition in accordance With the subject 
invention. For eXample, embodiments may include admin 
istering about 5 mgs. of pilocarpine by mouth to a subject 
four times per day, up to about 30 mgs./day. 

[0127] Sodium Channel Blockers: 

[0128] Embodiments may include administering a sodium 
channel blocker to treat a condition in accordance With the 
subject invention. For eXample, embodiments may include 
administering about 150 mgs. of propafenone by mouth 
every 8 hours (450 mgs./day) up to about 300 mgs. every 8 
hours (90 mgs./day). Embodiments may also include admin 
istering about 50 mgs. to about 100 mgs. of ?ecainide by 
mouth about every 12 hours up to about 400 mgs./day. 
Embodiments may also include administering about 400 
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mgs. to about 2400 mgs. of tocainide by mouth about every 
8 hours. Embodiments may also include administering about 
100 mgs. to about 200 mgs. of phenytoin by mouth three 
times per day. Embodiments may also include administering 
about 10-30 mgs of about 1% to about 2% lidocaine IM (the 
maXimum individual dosage typically should not eXceed 
about 4.5 mg/kg of body Weight and generally the maXimum 
total dose should not eXceed about 300 mgs.). Embodiments 
may also include administering about 150 mgs. to about 300 
mgs. of dispoyramide by mouth about every 6 hours to about 
every 12 hours, up to about 1600 mgs. per day. Embodi 
ments may also include administering quinidine (e.g., avail 
able under the brand name QUINAGLUTE) at about tWo 
tablets (648 mgs.; 403 mgs. of quinidine base) of QUINA 
GLUTE by mouth about every 8 hours. 

[0129] Glucocorticoid Receptor Blockers: 

[0130] Embodiments may include administering a gluco 
corticoid receptor blocker to treat a condition in accordance 
With the subject invention. For eXample, embodiments may 
include administering mifepristone my mouth at about 400 
micrograms to about 600 mgs. 

[0131] Peripheral Andrenergic Inhibitors: 

[0132] Embodiments may include administering a periph 
eral andrenergic inhibitor to treat a condition in accordance 
With the subject invention. For eXample, embodiments may 
include administering about 5 mgs. to about 75 mgs. of 
guanadrel (e. g., available under the brand name HYLOREL) 
by mouth e.g., about 5 mgs. tWo times per day, about 20 to 
about 75 mgs. per day in divided doses. Embodiments may 
also include administering about 10 mgs. to about 50 mgs. 
or more per day of guanethidine monosulfate (e.g., available 
under the brand name ISMELIN) by mouth. Embodiments 
may also include administering about 0.05 to about 1.5 mgs. 
once per day by mouth of reserpine (e.g., available under the 
brand names SERPASIL, MECAMYLAMINE, HEXEME 
THONIUM). Embodiments may also include administering 
about 2.5 mgs. of mecamylamine tWo times per day by 
mouth. 

[0133] Blood Vessel Dilators: 

[0134] Embodiments may include administering a blood 
vessel dilator to treat a condition in accordance With the 
subject invention. For eXample, embodiments may include 
administering about 10 mgs. to about 50 mgs. of hydralaZine 
hydrocholoride (e. g., available under the brand name APRE 
SOLINE) by mouth four times a day. Embodiments may 
also include administering about 5 mgs. to about 40 mgs. of 
minoXidil (e.g., e.g., available under the brand name 
LONITEN) by mouth once per day. 

[0135] Central Agonists: 

[0136] Embodiments may include administering a central 
agonist to treat a condition in accordance With the subject 
invention. For eXample, embodiments may include admin 
istering about 250 mgs. of alpha methyldopa (e.g., available 
under the brand name ALDOMET) by mouth three times per 
day or about 500 mgs. to about 2 grams per day divided into 
2 to 4 doses. Embodiments may also include administering 
about 0.1 mgs. to about 0.6 mgs. of clonidine hydrochloride 
(e.g., available under the brand name CATAPRES) by mouth 
once per day. Embodiments may also include administering 
about 4 mgs. of guanabenZ acetate (e.g., available under the 
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brand name WYTENSIN) by mouth tWo times per day (up 
to about 32 mgs. per day). Embodiments may also include 
administering about 1 mg. to about 3 mgs. of guanfacine 
hydrochloride (e.g., available under the brand name 
TENEX) by mouth once per day. 

[0137] Combined Alpha and Beta-Blockers: 

[0138] Embodiments may include administering a com 
bined alpha and beta-blocker to treat a condition in accor 
dance With the subject invention. For example, embodiments 
may include administering about 100 mgs. tWo times per day 
of labetolol hydrochloride (e.g., available under the brand 
names NORMODYNE, TRAN DATE) by mouth up to about 
400 mgs. per day. Embodiments may also include adminis 
tering about 3.125 mgs. tWo times per day of carvedilol (e.g., 
available under the brand name COREG) by mouth up to 
about 50 mgs. per day. 

[0139] Alpha Blockers: 
[0140] Embodiments may include administering an alpha 
and beta-blocker to treat a condition in accordance With the 
subject invention. For example, embodiments may include 
administering about 1 mg once per day by mouth of dox 
aZosin mesylate (e.g., available under the brand name CAR 
DURA) up to about 16 mgs. per day. Embodiments may also 
include administering about 0.5 mgs. by mouth of praZosin 
hydrochloride (e.g., available under the brand name MINI 
PRESS) tWo or three times per day (and may include about 
6 to about 15 mgs. per day divided into 2 or 3 doses. 
Embodiments may also include administering about 1 mg. 
of teraZosin hydrochloride (e.g., available under the brand 
name HYTRIN) by mouth once per day, up to about 5 mgs. 
per day. 

[0141] Combination Diuretics: 

[0142] Embodiments may include administering a com 
bined diurentic to treat a condition in accordance With the 
subject invention. For example, embodiments may include 
administering about 1-2 tablets of amiloride hydrochloride+ 
hydrochlorothiaZide (e.g., available under the brand name 
MODURETIC) once per day for tablets containing 5 mgs. of 
anhydrous amiloride HCl and 50 mgs. of hydrochlorothiaZ 
ide). Embodiments may also include administering about 25 
mgs. to about 50 mgs. once per day by mouth of spirono 
lactone+hydrochlorothiaZide (e. g., available under the brand 
name ALDACTAZIDE). Embodiments may also include 
administering about 1 to 2 tablets one per day of triam 
terene+hydrochlorothiaZide (e.g., available under the brand 
names DYAZIDE, MAXZIDE) for tablets containing 25 
mgs. hydrochlorothiaZide and 37.5 mgs. triaterene. 

[0143] Potassium Sparing Diuretics: 

[0144] Embodiments may include administering a potas 
sium sparing diuretic to treat a condition in accordance With 
the subject invention. For example, embodiments may 
include administering about 5 mgs. to about 20 mgs. by 
mouth once per day of amiloride hydrochloride (e.g., avail 
able under the brand name MIDAMAR). Embodiments may 
also include administering about 25 mgs. to about 200 mgs. 
once per day by mouth of spironolactone (e.g., available 
under the brand name ALDACTONE). Embodiments may 
also include administering about 1 to 2 tablets once per day 
of triamterene (e.g., available under the brand name DYRE 
NIUM) ) for tablets containing 25 mgs. hydrochlorothiaZide 
and 37.5 mgs. triaterene. 
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[0145] Nitrates: 

[0146] Embodiments may include administering a nitrate 
to treat a condition in accordance With the subject invention. 
For example, embodiments may include administering isos 
orbide dinitrate (e.g., avalaible under the brand name 
ISODIL) at about 50 to about 40 mgs. orally four times per 
day or 40 mgs. sustained release orally every 8 to 12 hours. 
Embodiments may also include administering isosorbide 
mononitrate (e.g., available under the brand names ISMO, 
MONOKET) at about 20 mgs. orally tWo times per day 
and/or may include administering extended release initially 
about 30 mgs. to about 60 mgs. orally once per day. 
Maximum of about 240 mgs. /day. Embodiments may also 
include administering nitroglycerine ointment, e.g., about 
0.5 inches q8h and/or about 0.5 to about 2 inches every 4 to 
6 hours, maximum 4 inches every 4 to 6 hours (0.5 inches 
is about 7.5 mgs.). Embodiments may also include admin 
istering nitrobid, e.g., orally about 2.5 mgs. to about 9 mgs. 
2 to 4 times per day. Embodiments may also include 
administering a nitroglycerin patch, e.g., one patch each day 
applied and removed at bedtime. 

[0147] Cyclic 
(“PDE”) Inhibitors: 

Nucleotide Monophosphodiesterase 

[0148] Embodiments may include administering a cyclic 
nucleotide monophosphodiesterase (“PDE”) inhibitor to 
treat a condition in accordance With the subject invention. 
For example, embodiments may include administering about 
5 mgs. to about 20 mgs. once per day of vardena?l (e.g., 
available under the brand name LEVITRA) by mouth. 
Embodiments may also include administering about 10 mgs. 
to about 20 mgs. of tadala?l (e.g., available under the brand 
name CIALIS) orally once per day. Embodiments may also 
include administering about 25 mgs. to about 100 mgs. of 
sildena?l (e.g., available under the brand name VIAGRA) 
orally once per day. 

[0149] Alcohols: 

[0150] Embodiments may include administering an alco 
hol to treat a condition in accordance With the subject 
invention. For example, embodiments may include admin 
istering about 200 mgs. orally four times per day or 0.5 to 
about 1.0 ml per interspace for subarachnoid injections. 

[0151] Vasopressin Inhibitors: 

[0152] Embodiments may include administering a vaso 
pressin inhibitor to treat a condition in accordance With the 
subject invention. For example, embodiments may include 
administering about up to about 6.75 mg administered via IV 
of atosiban, e.g., 300 microgrns/min to about 100 micro 
grams/min IV. 

[0153] Oxytocin Inhibitors: 

[0154] Embodiments may include administering an oxy 
toxin inhibitor to treat a condition in accordance With the 
subject invention. For example, embodiments may include 
administering about 0.25 to about IM of terbutaline, typi 
cally not more than about 0.5 mgs. Within a four hour period. 
Embodiments may also include administering about 50 
micrograms per minute IV of ritodrine, maximum dosage of 
about 300 micrograms per minute. 
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[0155] Relaxin Hormone: 

[0156] Embodiments may include administering a relaxin 
hormone to treat a condition in accordance With the subject 
invention. For example, embodiments may include admin 
istering 1 to 2 tablets of realxin by mouth three times per day 
fro tablets pf valerian/ayrvedic passion ?oWer blend (550 
mgs.) 

[0157] Renin Inhibitors: 

[0158] Embodiments may include administering a rennin 
inhibitor to treat a condition in accordance With the subject 
invention. For example, embodiments may include admin 
istering Aliskiren by mouth at about 2 mgs to about 10 
mgs./day. 

[0159] Estrogen and Analogues (e.g., Estradiols) and 
Metabolites: 

[0160] Embodiments may include administering estrogen 
and estrogen analogues and estrogen metabolites to treat a 
condition in accordance With the subject invention. For 
example, embodiments may include administering about 10 
mgs. three times per day. 

[0161] Gonadotropin-Releasing Hormone Inhibitors: 

[0162] Embodiments may include administering a gona 
dotropin-releasing hormone inhibitor to treat a condition in 
accordance With the subject invention. For example, 
embodiments may include administering leuprolide acetate 
at about 65 mgs. SQ (subcutaneous) implant. 

[0163] Vesicular Monoamine Transport (VMAT) Inhibi 
tors: 

[0164] Embodiments may include administering a VMAT 
inhibitor to treat a condition in accordance With the subject 
invention. For example, embodiments may include admin 
istering tetrabenaZine by mouth at about 150 mgs. to about 
200 mgs. once per day. Embodiments may also include 
administering reserpine at about 50 micrograms to about 500 
micrograms one time per day. 

[0165] Dipeptidyl Peptidase (DP) IV Inhibitors (DP4 
Inhibitors): 
[0166] Embodiments may include administering a DP4 
inhibitor to treat a condition in accordance With the subject 
invention. For example, embodiments may include admin 
istering LAF237 by mouth at about 25 mgs. to about 200 
mgs. per day. 

[0167] As noted above, embodiments may include 
employing an electrode to deliver a one or more beta 

blockers to a subject. For example, an electrode may be used 
that has a small port at its tip Which is connected to a 
reservoir or pump containing at least one beta-blocker. The 
beta-blocker delivery electrode may be implanted using any 
suitable technique such as surgical cut doWn, laproscopy, 
endoscopy, percutaneous procedure, and the like. In certain 
embodiments a reservoir or pump may also be implanted in 
the subject’s body. The beta-blocker delivery electrode, or 
other analogous device, may be controllable such that the 
amount of beta-blocker agent delivered, the rate at Which the 
beta-blocker may be delivered, and the time period over 
Which the beta-blocker may be delivered, etc., may be 
controllable and may be adjusted. 
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[0168] The actual area(s) of the sympathetic nervous sys 
tem that may be inhibited With at least one beta-blocker Will 
vary, and include, but are not limited to, pre- and post 
ganglionic nerve ?bers, ganglionic structures, efferent and 
afferent nerve ?bers, the hypothalamus, receptors on the 
hypothalamus, afferent autonomic nerves (sympathetic and 
parasympathetic) and hormonal receptors on the hypothala 
mus. In certain embodiments, a given nerve ?ber or the like 
may be inhibited With a beta-blocker in more than one area 
of the nerve ?ber. Targeted areas of the sympathetic nervous 
system Which may be inhibited or dampened in accordance 
With the subject invention include, but are not limited to, 
internal carotid nerve and plexus, middle and superior 
cervical sympathetic ganglion; vertebral ganglion; cervico 
thoracic ganglion; sympathetic trunk; cervical cardiac 
nerves; cardiac plexus; thoracic aortic plexus; celiac gan 
glion; celiac trunk and plexus; superior mesenteric ganglion; 
superior mesenteric artery and plexus; intermesenteric 
plexus; inferior mesenteric ganglion; inferior mesenteric 
artery and plexus; superior hypogastric plexus; hypogastric 
nerves; vesical plexus; thoracic cardiac nerves; sympathetic 
trunk; 6th thoracic sympathetic ganglion; gray and White 
rami communicantes; greater, lesser and least splanchnic 
nerves; aorticorenal ganglion; lumbar splanchnic nerves; 
gray rami communicantes and sacral splanchnic nerves; and 
the like, or a combination of tWo or more of the above. 

[0169] In certain embodiments, the subject methods may 
also include detecting, monitoring, observing, etc., informa 
tion related to one or more aspects of the autonomic nervous 
system such as a physical and/or chemical aspect, e.g., 
activity, balance, etc., in at least a portion of the autonomic 
nervous system, e.g., in at least a portion of the sympathetic 
nervous system, and evaluating this information to deter 
mine the state of the autonomic nervous system, e.g., the 
parasympathetic activity and/or sympathetic activity. Once 
the state of the autonomic nervous system is determined, it 
may be evaluated in regards to Whether the autonomic 
nervous system is in an abnormal state or in need of 
modulation, e.g., Whether activity in at least a portion of the 
sympathetic system needs to be decreased to increase the 
parasympathetic activity/sympathetic activity ratio such that 
this analysis may be employed as a “trigger” to providing 
pharmacological beta-blocker modulation of at least a por 
tion of the autonomic nervous system Wherein modulation 
may not be otherWise performed unless the analysis deter 
mined such is necessary. 

[0170] Accordingly, collecting and evaluating this type of 
data and relating it to Whether sympathetic activity modu 
lation is required may be employed as a “trigger” to phar 
macologically modulating at least a portion of the autonomic 
nervous system (e.g., performed prior to, during or folloW 
ing a pharmacological beta-blocker regime) such that such 
data may indicate Whether, When, etc., pharmacological 
modulation is required—if at all. For example, in certain 
embodiments pharmacological modulation of at least a 
portion of a subject’s autonomic nervous system may not 
performed unless one or more aspects of the autonomic 
nervous system are detected and indicate such modulation is 
necessary. Any suitable physical and/or chemical aspect or 
indicator of the autonomic nervous system may be 
employed, e.g., conduction, catecholamine levels, heart rate 
variability (“HRV”), action potentials, QT interval, as Well 
as chronotropic, inotropic, and vasodilator responses. In 
certain embodiments, detection may include detecting the 
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activity or function of a particular organ or system under the 
control of the autonomic nervous system such as detecting 
rennin levels for the digestive system, or analogous input 
parameter. Any suitable detection means may be employed 
to detect relevant information about the autonomic nervous 
system, as Will be described beloW. 

[0171] In certain embodiments, a control feedback loop is 
provided. For example, during or folloWing a particular 
beta-blocker treatment regimen, the sympathetic activity 
(and/or parasympathetic activity) may be monitored, 
observed, detected, etc., e.g., by sensing conduction in at 
least a portion of the sympathetic system by any suitable 
method. Other methods that may be employed to monitor the 
autonomic balance include, but are not limited to, neurog 
raphy, continuous or serial measurements of circulating 
catecholamine levels, chronotropic, inotropic, and vasodila 
tor responses, heart rate variability (“HR ”), post-gangli 
onic action potentials, QT interval, and the like (see for 
eXample Rang S, Wolf H, Montfrans G A, Karemaker J M. 
Non-invasive assessment of autonomic cardiovascular con 
trol in normal pregnancy and pregnancy-associated hyper 
tensive disorders: a revieW. J Hypertens 2002;20(11):2111 
9). For eXample, a sensor suitable for detecting nerve cell or 
aXon activity that are related to the autonomic nervous 
system may be implanted in a portion of a subject’s body. A 
sensor may take the form of an electrode or the like. Signals 
received by such a sensor may be ampli?ed before further 
processing. A sensor may also take the form of a device 
capable of detecting nerve compound action potentials or 
may take the form of a transducer that includes an electrode 
With an ion selective coating applied Which is capable of 
directly transducing the amount of a particular transmitter 
substance or its breakdoWn by-products. Embodiments 
include utiliZing a feedback system in such a manner that, if 
the desired decrease in sympathetic activity is not achieved, 
the same or a different beta-blocker protocol may be admin 
istered. In other Words, in utiliZing such a feedback system, 
if the desired inhibition in activity or level of sympathetic 
activity is not achieved, the same or a different protocol for 
inhibiting activity may be performed. For eXample, in those 
instances Where a different protocol is performed, one or 
more of the beta-blocker treatment parameters may be 
modi?ed, e.g., a different beta-blocker may be employed 
instead or in addition to a ?rst beta-blocker, the mode of 
administration may be altered, dosage may be altered, etc. 

[0172] Certain embodiments include simultaneously 
monitoring, detecting, observing, etc., (i.e., in “real time”) 
the inhibition in the targeted area or sympathetic activity 
(and/or parasympathetic activity) such that an effective 
amount of at least one beta-blocker is administered to a 
subject and the result at least one sympathetic function is 
observed and/or monitored, e.g., at least once, continuously 
or intermittently or periodically and in certain embodiments 
until the desired inhibition in activity (parasympathetic 
activity/sympathetic activity balance) is observed or longer. 
Still further, in many embodiments once the desired auto 
nomic nervous system modulation is achieved by at least 
inhibiting activity in a portion of the sympathetic nervous 
system, pharmacological agents, including the same of dif 
ferent beta-blocker(s) or other treatment options (surgery, 
ablation, etc.,) may be administered or otherWise performed 
thereafter at least one time and may be for a period of time, 
e.g., one or more times, to maintain the desired state such 
that the subject methods may be repeated one or more times. 
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For example, in certain embodiments beta-blockers may be 
administered for a period of days, Weeks, months, or even 
years in certain embodiments. 

[0173] As noted above, certain embodiments may include 
further modulating at least a portion of the autonomic 
nervous system, i.e., in addition to modulation With at least 
one beta-blocker. Such additional modulation may include 
methods for inhibiting activity in at least a portion of the 
autonomic nervous system (e.g., in at least a portion of the 
sympathetic system and/or parasympathetic system) and/or 
stimulating or increasing activity in at least a portion of the 
autonomic nervous system (e.g., in at least a portion of the 
sympathetic system and/or parasympathetic system). Suit 
able methods may employ pharmacological means, electri 
cal means, and the like, depending on the desired result. 

[0174] For eXample, inhibiting or doWn-regulating at least 
a portion of the sympathetic nervous system and/or para 
sympathetic system may be accomplished in a number of 
Ways. For eXample, inhibition or doWn-regulation of activity 
may be achieved by surgically isolating an effector structure 
(i.e., the target of the sympathetic and/or parasympathetic 
activity) from sympathetic and/or parasympathetic innerva 
tion, i.e., surgically isolating an effector structure from one 
or more sympathetic nerve ?bers associated With it and/or 
from one or more parasympathetic nerve ?bers associated 

With it. Furthermore, sympathetic and/or parasympathetic 
nerves may be ablated, permanently or reversibly, by 
employing energy delivery devices or cryotherapy. Certain 
embodiments may employ cryoablation, thermoablation, 
microWave energy, focus ultrasound, magnetic ?elds includ 
ing internal and eXternal magnetic ?elds, laser energy, 
optical energy, radiofrequency energy, and the like. The 
sympathetic and/or parasympathetic system may also be 
inhibited or doWn-regulated or depressed by employing 
pacing mechanisms such as implantable electrode-based 
pacing systems, eXternal magnetic-based pacing system, and 
the like. Certain embodiments may include inhibiting activ 
ity in at least a portion of the sympathetic and/or parasym 
pathetic nervous system using transcutaneous electrical 
nerve stimulation (“TENS”) or transmagentic stimulation 
(“TMS”) (see for eXample George, M. Stimulating the 
Brain. Sci Amer 2003 September). Still further, as noted 
above, pharmacological agents such as, but not limited to, 
neurotoXins may be employed to disable sympathetic func 
tion and/or parasympathetic function such that the parasym 
pathetic/sympathetic ratio is increased temporarily or per 
manently. In any event, activity in at least a portion of the 
sympathetic system and/or parasympathetic system, e.g., 
one or more nerve ?bers associated With the sympathetic 
and/or parasympathetic system, may be inhibited by 
employing methods in addition to the administration of at 
least one beta-blocker. 

[0175] In certain embodiments, this inhibition may be 
achieved by employing an electric energy applying device 
positioned directly on or about (i.e., adjacent) the targeted 
area of the sympathetic system and/or parasympathetic 
system. Accordingly, embodiments may include increasing 
the parasympathetic activity/sympathetic activity ratio by 
operatively positioning an electric energy applying device 
on or about the one or more sympathetic nerve ?bers desired 

to be inhibited and electrostimulating the target nerve ?bers. 
Electric energy applying device suitable for achieving this 
purpose, and methods of performing autonomic nervous 
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system modulation using such devices are described, e.g., in 
copending US. application Ser. No. 10/661,368, entitled 
“Treatment of Conditions Through Electrical Modulation of 
the Autonomic Nervous System”, the disclosure of Which is 
herein incorporated by reference. In general, inhibiting 
sympathetic activity and/or parasympathetic activity using 
such an electric energy applying device or analogous device, 
once an electric energy applying device is positioned in a 
suitable position on or about one or more targeted sympa 
thetic and/or parasympathetic areas such as one or more 
sympathetic and/or parasympathetic nerve ?bers, an electri 
cal output, impulse or signal is applied for a period of time 
sufficient to provide the desired inhibition. This period of 
time Will vary depending on the area (e.g., the nerve ?ber) 
being inhibited and the desired degree of inhibition, the 
condition being treated, etc. 

[0176] As noted above, certain embodiments may include 
additional modulation that may include methods for stimu 
lating or increasing activity in at least a portion of the 
autonomic nervous system (e.g., in at least a portion of the 
parasympathetic system). Accordingly, in certain embodi 
ments activity in at least a portion of the parasympathetic 
system may be increased to modulate at least a portion of the 
autonomic nervous system. For example, any portion of the 
parasympathetic system, e.g., one or more nerve ?bers, may 
be pharmacologically modulated and/or electrically stimu 
lated to increase parasympathetic activity to provide the 
desired ratio of parasympathetic/sympathetic activity. In 
other Words, activity in at least a portion of the parasympa 
thetic nervous system may be increased by electrical stimu 
lation such that at least a portion of the parasympathetic 
nervous system may be “up-regulated”. 

[0177] Increasing activity in at least a portion of the 
parasympathetic system and decreasing activity in at least a 
portion of the sympathetic system (e.g., With at least one 
beta-blocker) may be performed simultaneously or sequen 
tially such that at least a portion of the parasympathetic 
nervous system may be modulated to increase activity 
therein prior or subsequent to inhibiting activity in at least a 
portion of the sympathetic nervous system. 

[0178] Increasing activity in, or up-regulating, at least a 
part of the parasympathetic system may be desired in 
instances Where sympathetic activity is higher than para 
sympathetic activity (i.e., there exists a relative sympathetic 
bias or dominance) and as such the subject methods may be 
employed to increase parasympathetic activity to a level 
above or rather to a level that is greater than sympathetic 
activity or may be employed to modulate the differential 
betWeen the parasympathetic-sympathetic systems such that 
the result of increasing parasympathetic activity may be a 
sympathetic bias, parasympathetic bias or may be an equal 
iZation of the tWo systems (i.e., the activities of the tWo 
systems are approximately equal-including equal), but the 
difference betWeen the parasympathetic-sympathetic sys 
tems may be modulated, e.g., reduced or minimiZed or 
increased in certain embodiments. Accordingly, as described 
above, prior to practicing the subject methods, the parasym 
pathetic system may be high, loWer or substantially equal to 
that of the sympathetic system and the net result of the 
subject methods, Whether they include beta-blocker therapy 
alone or in combination With one or more additional thera 
pies, may be parasympathetic activity that is higher or above 
that of sympathetic activity, be parasympathetic activity that 

Jun. 30, 2005 

is less than or loWer than that of sympathetic activity, or be 
parasympathetic activity that is substantially equal to that of 
sympathetic activity, Where activity levels of interest may in 
terms of systemic levels or regional levels (i.e., localiZed). 
Accordingly, embodiments of the subject methods may 
include increasing parasympathetic activity above that of 
sympathetic activity and/or may be employed to modulate 
(increase or decrease) the differential betWeen the tWo 
systems, but in any event is employed to increase the ratio-of 
parasympathetic activity to sympathetic activity. 

[0179] In certain embodiments, a sympathetic bias or 
dominance may be the normal state, but the ratio of the tWo 
systems may be abnormal in a subject. Furthermore, increas 
ing parasympathetic activity may also be desired in 
instances Where parasympathetic activity is higher than the 
sympathetic activity, but the differential betWeen the tWo 
needs to be modulated such as increased further, e.g., the 
sympathetic activity is normal or above normal (i.e., abnor 
mally high) and/or the parasympathetic activity is normal or 
beloW normal (i.e., abnormally loW) or above normal (i.e., 
abnormally loW). For example, such instances may occur 
Where a subject has normal or above normal parasympa 
thetic function, but also has elevated sympathetic function. 
Other instances include beloW normal parasympathetic 
function, but normal or elevated sympathetic function, etc. 
It may also be desirable to increase parasympathetic func 
tion in instances Where the respective activities of the tWo 
system are analogous or approximately equal, including 
equal, prior to increasing activity in the parasympathetic 
system, but the level of one or both is abnormally high or 
abnormally loW. 

[0180] Accordingly, embodiments may include increasing 
activity in at least a portion of the parasympathetic system, 
e.g., one or more nerve ?bers associated With the parasym 

pathetic system, using any suitable methods, such as meth 
ods analogous to those described above With respect to 
inhibiting activity in a portion of the autonomic nervous 
system, e.g., by pharmacological methods and/or electric 
energy applying methods. For example, to increase activity 
in at least one area of the parasympathetic system such as a 
nerve ?ber, an electric energy applying device is operatively 
positioned directly on or about the one or more parasym 
pathetic nerve ?bers to Which an increase in activity is 
desired. 

[0181] The actual area(s) of the parasympathetic nervous 
system that may be modulated, e.g., pharmacologically 
and/or electrically stimulated, Will vary, and include, but are 
not limited to, pre- and post ganglionic nerve ?bers, as Well 
as ganglionic structures, efferent and afferent nerve ?bers, 
synapses, etc., and combinations thereof in certain embodi 
ments. In certain embodiments, activity in a given nerve 
?ber may be modulated, e.g., electrically modulated, in 
more than one area of the nerve ?ber. Targeted areas of the 

parasympathetic nervous system Which may be modulated, 
e.g., electrically stimulated, in accordance With the subject 
invention include, but are not limited to, the oculomotor 
nerve; facial nerve; glossopharyngeal nerve; hypoglossal 
nerve; trigeminal nerve, vagus nerve including the recurrent 
laryngeal branches of the vagus nerve, the pharyngeal and 
superior laryngeal branches of the vagus nerve, the cardiac 
branches of the vagus nerve, the anterior vagal trunk and the 
posterior vagal trunk; ciliary ganglion; pterygophalatine 
ganglion; vidian nerve, pterygopalatine nerve, otic ganglion; 
























