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(57) ABSTRACT 

A method for treating or preventing chronic obstructive 
pulmonary disease (COPD) by using as active agent a 
non-glucorticoid Steroid, analogue thereof, Such as dehy 
droepiandrosterone (DHEA) and dehydroepiandrosterone 
sulfate (DHEA-S), or their salts, in an amount effective for 
preventing or treating COPD. 
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USE OF DHEAAND IDHEA-SULEATE FOR THE 
TREATMENT OF CHRONIC OBSTRUCTIVE 

PULMONARY DISEASE 

0001. This application is a continuation-in-part of Inter 
national Application No. PCT/US02/12555, filed Apr. 21, 
2002, published Oct. 31, 2002 under PCT Article 21(2) in 
English; which claims priority to U.S. Provisional Applica 
tion Serial No. 60/286,124, filed Apr. 24, 2001. 

BACKGROUND OF THE INVENTION 

0002) 1. Field of the Invention 
0003. This invention concerns itself with an active agent 
that is Suitable for treating chronic obstructive pulmonary 
disease (COPD). The present agents may be administered 
preventatively, prophylactically or therapeutically in con 
junction with other therapies, or may be utilized as a 
Substitute for therapies that have significant, negative side 
effects. 

0004 2. Description of the Background 
0005 Chronic obstructive pulmonary disease (COPD) 
causes a continuing obstruction of airflow in the airways. 
COPD is characterized by airflow obstruction that is gener 
ally caused by chronic bronchitis, emphysema, or both. 
Commonly, the airway obstruction is mostly irreversible. In 
chronic bronchitis, airway obstruction results from chronic 
and excessive Secretion of abnormal airway mucus, inflam 
mation, bronchoSpasm, and infection. Chronic bronchitis is 
also characterized by chronic cough, mucus production, or 
both, for at least three months in at least two Successive 
years where other causes of chronic cough have been 
excluded. In emphysema, a structural element (elastin) in the 
terminal bronchioles is destroyed leading to the collapse of 
the airway walls and inability to exhale “stale” air. In 
emphysema there is permanent destruction of the alveoli. 
Emphysema is characterized by abnormal permanent 
enlargement of the air spaces distal to the terminal bronchi 
oles, accompanied by destruction of their walls and without 
obvious fibrosis. COPD can also give rise to secondary 
pulmonary hypertension. Secondary pulmonary hyperten 
sion itself is a disorder in which blood pressure in the 
pulmonary arteries is abnormally high. In Severe cases, the 
right Side of the heart must work harder than usual to pump 
blood against the high pressure. If this continues for a long 
period, the right heart enlarges and functions poorly, and 
fluid collects in the ankles (edema) and belly. Eventually the 
left heart begins to fail. Heart failure caused by pulmonary 
disease is called cor pulmonale. 
0006 COPD characteristically affects middle aged and 
elderly people, and is one of the leading causes of morbidity 
and mortality worldwide. In the United States it affects about 
14 million people and is the fourth leading cause of death, 
and the third leading cause for disability in the United States. 
Both morbidity and mortality, however, are rising. The 
estimated prevalence of this disease in the United States has 
risen by 41% since 1982, and age adjusted death rates rose 
by 71% between 1966 and 1985. This contrasts with the 
decline over the same period in age-adjusted mortality from 
all causes (which fell by 22%), and from cardiovascular 
diseases (which fell by 45%). In 1998 COPD accounted for 
112.584 deaths in the United States. 
0007 COPD, however, is preventable, since it is believed 
that its main cause is exposure to cigarette Smoke. Long 
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term smoking is the most frequent cause of COPD. It 
accounts for 80 to 90% of all cases. A Smoker is 10 times 
more likely than a non-smoker to die of COPD. The disease 
is rare in lifetime non-Smokers, in whom exposure to envi 
ronmental tobacco Smoke will explain at least Some of the 
airways obstruction. Other proposed etiological factors 
include airway hyper responsiveness or hyperSensitivity, 
ambient air pollution, and allergy. The airflow obstruction in 
COPD is usually progressive in people who continue to 
Smoke. This results in early disability and shortened survival 
time. Stopping Smoking reverts the decline in lung function 
to values for non-SmokerS. Other risk factors include: hered 
ity, Second-hand Smoke, exposure to air pollution at work 
and in the environment, and a history of childhood respira 
tory infections. The symptoms of COPD include: chronic 
coughing, chest tightness, shortneSS of breath, an increased 
effort to breathe, increased mucus production, and frequent 
clearing of the throat. 
0008. There is very little currently available to alleviate 
Symptoms of COPD, prevent exacerbations, preserve opti 
mal lung function, and improve daily living activities and 
quality of life. Many patients will use medication chroni 
cally for the rest of their lives, with the need for increased 
doses and additional drugs during exacerbations. Medica 
tions that are currently prescribed for COPD patients 
include: fast-acting B2-agonists, anticholinergic bronchodi 
lators, long-acting bronchodilators, antibiotics, and expec 
torants. Amongst the currently available treatments for 
COPD, short term benefits, but not long term effects, were 
found on its progression, from administration of anti-cho 
linergic drugs, B2 adrenergic agonists, and oral Steroids. 
0009 Short and long acting inhaled f2 adrenergic ago 
nists achieve short-term bronchodilation and provide Some 
symptomatic relief in COPD patients, but show no mean 
ingful maintenance effect on the progression of the disease. 
Short acting 32 adrenergic agonists improve Symptoms in 
Subjects with COPD, Such as increasing exercise capacity 
and produce Some degree of bronchodilation, and even an 
increase in lung function in Some Severe cases. The maxi 
mum effectiveness of the newer long acting inhaled, B2 
adrenergic agonists was found to be comparable to that of 
Short acting B2 adrenergic agonists. Salmeterol was found to 
improve Symptoms and quality of life, although only pro 
ducing modest or no change in lung function. In asthmatics, 
however, B2 adrenergic agonists have been linked to an 
increased risk of death, worsened control of asthma, and 
deterioration in lung function. B2-agonists, Such as 
albuterol, help to open narrowed airways. The use of 
B2-agonists can produce paradoxical bronchoSpasm, which 
may be life threatening to the COPD patient. In addition, the 
use of B2-agonists can produce cardiovascular effects, Such 
as altered pulse rate, blood pressure and electrocardiogram 
results. In rare cases, the use of B2-agonists can produce 
hyperSensitivity reactions, Such as urticaria, angioedema, 
rash and oropharyngeal edema. In these cases, the use of the 
Ö2-agonist should be discontinued. Continuous treatment of 
asthmatic and COPD patients with the bronchodilators ipra 
tropium bromide or fenoterol resulted in a faster decline in 
lung function, when compared with treatment provided on a 
need basis, therefore indicating that they are not Suitable for 
maintenance treatment. The most common immediate 
adverse effect of B2 adrenergic agonists, on the other hand, 
is tremors, which at high doses may cause a fall in plasma 
potassium, dysrhythmias, and reduced arterial oxygen ten 
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Sion. The combination of a B2 adrenergic agonist with an 
anti-cholinergic drug provides little additional bronchodila 
tion compared with either drug alone. The addition of 
ipratropium to a Standard dose of inhaled B2 adrenergic 
agonists for about 90 days, however, produces Some 
improvement in stable COPD patients over either drug 
alone. Anti-cholinergic agents were found to produce greater 
bronchodilation in combination with anti-cholinergic agents 
than B2 adrenergic agonists, in people with COPD. Overall, 
the occurrence of adverse effects with 32 adrenergic ago 
nists, Such as tremor and dysrhythmias, is more frequent 
than with anti-cholinergics. Thus, neither anti-cholinergic 
drugs nor B2 adrenergic agonists have an effect on all people 
with COPD, nor do the two agents combined. 
0.010 Anti-cholinergic drugs achieve short-term bron 
chodilation and produce Some Symptom relief in people with 
COPD, but no improved long-term prognosis even with 
inhaled products. Most COPD patients have at least some 
measure of airways obstruction that is Somewhat alleviated 
by ipratropium bromide. “The lung health study’ found in 
men and women Smokers spirometric signs of early COPD. 
Three treatments compared over a five year period found 
that ipratropium bromide had no significant effect on the 
decline in the functional effective volume of the patient's 
lungs whereas Smoking cessation produced a slowing of the 
decline in the functional effective Volume of the lungs. 
Ipratropium bromide, however, produced Serious adverse 
effects, Such as cardiac Symptoms, hypertension, Skin rashes, 
and urinary retention. Anticholinergic bronchodilators, Such 
as ipratropium bromide, and theophylline derivatives, help 
to open narrowed airways. Long-acting bronchodilators help 
to relieve constriction of the airways and help prevent 
bronchospasm associated with COPD. Theophyllines have a 
small bronchodilatory effect in COPD patients whereas they 
have Some common adverse effects, and they have a Small 
therapeutic range given that blood concentrations of 15-20 
mg/l are required for optimal effects. Adverse effects include 
nausea, diarrhea, headache, irritability, Seizures, and cardiac 
arrhythmias, and they occur at highly variable blood con 
centrations and, in many people, they occur within the 
therapeutic range. The theophyllines doses must be 
adjusted individually according to Smoking habits, infection, 
and other treatments, which is cumberSome. Although theo 
phyllines have been claimed to have an anti-inflammatory 
effect in asthma, especially at lower doses, none has been 
reported in COPD, although their bronchodilating short 
term effect appears to be statistically different from placebo. 
The adverse effects of theophyllines and the need for fre 
quent monitoring limit their usefulness. There is no evidence 
that anti-cholinergic agents affect the decline in lung func 
tion, and mucolytics have been shown to reduce the fre 
quency of exacerbations but with a possible deleterious 
effect on lung function. The long-term effects of B2 adren 
ergic agonists, oral corticosteroids, and antibiotics have not 
yet been evaluated, and up to the present time no other drug 
has been shown to affect the progression of the disease or 
Survival. 

0.011 Oral corticosteroids elicit some improvement in 
baseline functional effective volume in stable COPD 
patients whereas Systemic corticosteroids have been found 
to be harmful at least producing Some Osteoporosis and 
inducing overt diabetes. The longer term administration of 
oral corticosteroids may be useful in COPD, but their 
usefulneSS must be weighed against their Substantial adverse 
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effects. Inhaled corticosteroids have been found to have no 
real Short-term effect on airway hyper-responsiveness to 
histamine, but a Small long-term effect on lung function, 
e.g., in pre-bronchodilator functional effective volume. Flu 
ticasone treatment of COPD patients showed a significant 
reduction in moderate and Severe (but not mild) exacerba 
tions, and a Small but Significant improvement in lung 
function and Six minute walking distance. Oral predniso 
lone, inhaled beclomethasone or both had no effects in 
COPD patients, but lung function improved oral corticos 
teroids. Mucolytics have a modest beneficial effect on the 
frequency and duration of exacerbations but an adverse 
effect on lung function. Neither N-acetylcysteine nor other 
mucolytics, however, have a significant effect in people with 
severe COPD (functional effective volume<50%) in spite of 
evidencing greater reductions in frequency of exacerbation. 
N-acetylcysteine produced gastrointestinal Side effect. 
Long-term oxygen therapy administered to hypoxaemic 
COPD and congestive cardiac failure, patients, had little 
effect on their rates of death for the first 500 days or so, but 
Survival rates in men increased afterwards and remained 
constant over the next five years. In Women, however, 
oxygen decreased the rates of death throughout the Study. 
Continuous oxygen treatment of hypoxemic COPD patients 
(functional effective volume<70% predicted) for 19.3 years 
decreased overall risk of death. To date, however, only life 
Style changes, Smoking cessation and long term treatment 
with oxygen (in hypoxaemics), have been found to alter the 
long-term course of COPD. 

0012 Antibiotics are also often given at the first sign of 
a respiratory infection to prevent further damage and infec 
tion in diseased lungs. Expectorants help loosen and expel 
mucus Secretions from the airways, and may help make 
breathing easier. 

0013 In addition, other medications may be prescribed to 
manage conditions associated with COPD. These may 
include: diuretics (which are given as therapy to avoid 
excess water retention associated right-heart failure), digi 
talis (which Strengthens the force of the heartbeat), painkill 
erS cough SuppreSSants, and Sleeping pills. This latter list of 
medications help alleviate symptoms associated with COPD 
but do not treat COPD. 

0014 Thus, there is very little currently available to 
alleviate symptoms of COPD, prevent exacerbations, pre 
Serve optimal lung function, and improve daily living activi 
ties an quality of life. 

0015 COPD and other respiratory ailments, associated 
with a variety of diseases and conditions, are extremely 
common in the general population, and more So in certain 
ethnic groups, Such as African Americans. In Some cases 
they are accompanied by inflammation, which aggravates 
the condition of the lungs. Asthma, for example, is one of the 
most common diseases in industrialized countries. In the 
United States it accounts for about 1% of all health care 
costs. An alarming increase in both the prevalence and 
mortality of asthma over the past decade has been reported, 
and asthma is predicted to be the preeminent occupational 
lung disease in the next decade. While the increasing mor 
tality of asthma in industrialized countries could be attrib 
utable to the reliance upon beta agonists in the treatment of 
this disease, the underlying causes of asthma remain poorly 
understood. 
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0016 Other respiratory diseases such as asthma, allergic 
rhinitis, and Acute Respiratory Distress Syndrome (ARDS), 
including ARDS in pregnant mothers and Respiratory Dis 
tress Syndrome (RDS) in premature born infants, pulmonary 
fibrosis, and cystic fibrosis (CF), among others, are common 
diseases in industrialized countries, and in the United States 
alone account for extremely high health care costs. These 
diseases have recently been increasing at an alarming rate, 
both in terms of prevalence, morbidity and mortality. In spite 
of this, their underlying causes Still remain poorly under 
stood. 

0017 Asthma is a condition characterized by variable, in 
many instances reversible obstruction of the airways. This 
proceSS is associated with lung inflammation and in Some 
cases lung allergies. Many patients have acute episodes 
referred to as "asthma attacks,” while others are afflicted 
with a chronic condition. The asthmatic process is believed 
to be triggered in Some cases by inhalation of antigens by 
hyperSensitive Subjects. This condition is generally referred 
to as “extrinsic asthma.” Other asthmatics have an intrinsic 
predisposition to the condition, which is thus referred to as 
"instrinsic asthma,’ and may be comprised of conditions of 
different origin, including those mediated by the adenosine 
receptor(s), allergic conditions mediated by an immune 
IgE-mediated response, and others. All asthmas have a 
group of Symptoms, which are characteristic of this condi 
tion: bronchoconstriction, lung inflammation and decreased 
lung Surfactant. Existing bronchodilators and anti-inflam 
matories are currently commercially available and are pre 
scribed for the treatment of asthma. The most common 
anti-inflammatories, corticosteroids, have considerable side 
effects but are commonly prescribed nevertheless. Most of 
the drugs available for the treatment of asthma are, more 
importantly, barely effective in a Small number of patients. 
Acute Respiratory Distress Syndrome (ARDS) is also 
known in the medical literature as Stiff lung, shock lung, 
pump lung and congestive atelectasis, and its incidence is 1 
out of 100,000 people. ARDS is believed to be caused by a 
failure of the respiratory System characterized by fluid 
accumulation within the lung that, in turn, causes the lung to 
Stiffen. The condition is triggered by a variety of processes 
that injure the lungs. In general, ARDS occurs as a medical 
emergency. It may be caused by a variety of conditions that 
directly or indirectly cause the blood vessels to “leak' fluid 
into the lungs. In ARDS, the ability of the lungs to expand 
is Severely decreased and damage to the air SacS and lining 
(endothelium) of the lung is extensive. The concentration of 
oxygen in the blood remains very low in Spite of high 
concentration of Supplemental oxygen that is generally 
administered to a patient. Among the Systemic causes of 
lung injury are trauma, head injury, shock, Sepsis, multiple 
blood transfusions and medications. Pulmonary causes 
include pulmonary embolism, Severe pneumonia, Smoke 
inhalation, radiation, high altitude, near drowning, and oth 
erS like cigarette Smoking. ARDS symptoms usually develop 
within 24 to 48 hours of the occurrence of an injury or 
illness. 

0.018 ARDS' most common symptoms are labored, rapid 
breathing, nasal flaring, cyanosis blue Skin, lips and nails 
caused by lack of oxygen to the tissues, breathing difficulty, 
anxiety, StreSS, tension, joint Stiffness, pain and temporarily 
absent breathing. ARDS is commonly diagnosed by testing 
for Symptomatic Signs, for example by a simple chest 
auScultation or examination with a stethoScope that may 
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reveal abnormal Symptomatic breath Sounds. A preliminary 
diagnosis of ARDS may be confirmed with chest X-rays and 
the measurement of arterial blood gas. In Some cases ARDS 
appears to be associated with other diseases, Such as acute 
myelogenous leukemia, with acute tumor lysis Syndrome 
(ATLS) developed after treatment with, e.g. cytosine arabi 
noSide. In general, however, ARDS appears to be associated 
with traumatic injury, Severe blood infections Such as Sepsis, 
or other Systemic illness, high dose radiation therapy and 
chemotherapy, and inflammatory responses which lead to 
multiple organ failure, and in many cases death. In prema 
ture babies (“premies”), the lungs are not quite developed 
and, therefore, the fetus is in an anoxic State during devel 
opment. Moreover, lung Surfactant, a material critical for 
normal respiration, is generally not yet present in Sufficient 
amounts at this early Stage of life; however, premies often 
hyper-express the adenosine A, receptor and/or underex 
press the adenosine A receptor and are, therefore, Suscep 
tible to respiratory problems including bronchoconstriction, 
lung inflammation and ARDS, among others. When Respi 
ratory Distress Syndrome (RDS) occurs in premies, it is an 
extremely serious problem. Preterm infants exhibiting RDS 
are currently treated by Ventilation and administration of 
oxygen and Surfactant preparations. When premies Survive 
RDS, they frequently develop bronchopulmonary dysplasia 
(BPD), also called chronic lung disease of early infancy, 
which is often fatal. 

0019. The systemic administration of adenosine was 
found useful for treating SVT, and as a pharmacologic 
means to evaluate cardiovascular health via an adenosine 
StreSS test commonly administered by hospitals and by 
doctors in private practice. Adenosine administered by inha 
lation, however, is known to cause bronchoconstriction in 
asthmatics, possibly due to mast cell degranulation and 
histamine release, effects which have not been observed in 
normal Subjects. Adenosine infusion has caused respiratory 
compromise, for example, in patients with COPD. As a 
consequence of the untoward Side effects observed in many 
patients, caution is recommended in the prescription of 
adenosine to patients with a variety of conditions, including 
obstructive lung disease, emphysema, bronchitis, etc., and 
complete avoidance of its administration to patients with or 
prone to bronchoconstriction or bronchoSpasm, Such as 
asthma. In addition, the administration of adenosine must be 
discontinued in any patient who developS. Severe respiratory 
difficulties. It would be of great help if a formulation were 
to be made available for joint use when adenosine admin 
istration is required. 
0020 Rhinitis may be seasonal or perennial, allergic or 
non-allergic. Non-allergic rhinitis may be induced by infec 
tions, Such as viruses, or associated with nasal polyps, as 
occurs in patients with aspirin idiosyncrasy. Medical con 
ditions Such as pregnancy or hypothyroidism and exposure 
to occupational factors or medications may cause rhinitis. 
Allergic rhinitis afflicts one in five Americans, accounting 
for an estimated S4 to 10 billion in health care costs each 
year, and occurs at all ages. Because many people mislabel 
their Symptoms as persistent colds or Sinus problems, aller 
gic rhinitis is probably underdiagnosed. Typically, IgE com 
bines with allergens in the nose to produce release of 
chemical mediators, induction of cellular processes, and 
neurogenic Stimulation, causing an underlying inflamma 
tion. Symptoms include nasal congestion, discharge, Sneez 
ing, and itching, as well as itchy, watery, Swollen eyes. Over 
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time, allergic rhinitis Sufferers often develop Sinusitis, otitis 
media with effusion, and nasal polyposis, and may exacer 
bate asthma, and is associated with mood and cognitive 
disturbances, fatigue and irritability. When cholinergic path 
ways are Stimulated they produce typical Secretions that are 
identified by their glandular constituents So as to implicate 
neurologic Stimulation. Other Secretions typical of increased 
vascular permeability are found in allergic reactions as well 
as upper respiratory infections, and degranulation of mast 
cells results in the release of preformed mediators that 
interact with various cells, blood vessels, and mucous glands 
to produce the typical rhinitis Symptoms. Most early- and 
late-phase reactions occur in the nose after allergen expo 
Sure. The late-phase reaction is seen in chronic allergic 
rhinitis, with hyperSecretion and congestion as the most 
prominent Symptoms. Repeated exposure causes a hyper 
Sensitivity reaction to one or many allergens. Sufferers may 
also become hyperreactive to nonspecific triggerS Such as 
cold air or Strong odors. Nonallergic rhinitis may be induced 
by infections, Such as viruses, or associated with nasal 
polyps, as occurs in patients with aspirin idiosyncrasy. In 
addition, pregnancy, hypothyroidism, and exposure to occu 
pational factors or medications can cause rhinitis, as well. 
NARES syndrome, a non-allergic type of rhinitis associated 
with eosinophils in the nasal Secretions, typically occurs in 
middle-aged individuals and is accompanied by loss of 
Smell. Saline is often recommended to improve nasal Stuffi 
neSS, Sneezing, and congestion, and Saline Sprays usually 
relieve mucosal irritation or dryneSS associated with various 
nasal conditions, minimize mucosal atrophy, and dislodge 
encrusted or thickened mucus, while causing no Side effects, 
and may be tried first in pregnant patients. Also, if used 
immediately before intranasal corticosteroid dosing, Saline 
helps prevent local irritation. Anti-histamines often Serve as 
a primary therapy. Terfenadine and astemizole, two non 
Sedating anti-histamines, however, have been associated 
with a ventricular arrhythmia known as Torsades de Points, 
usually in interaction with other medications Such as keto 
conazole and erythromycin, or Secondary to an underlying 
cardiac problem. To date loratadine, another nonsedating 
anti-histamine, and cetirizine have not been associated with 
Serious adverse cardiovascular events, the most common 
Side effect of cetirizine being drowsineSS. Claritin, for 
example, may be effective in relieving Sneezing, runny nose, 
and nasal, ocular and palatal itching in a low percentage of 
patients, although not approved for this indication or asthma. 
Terfenadine, loratadine and astemizole, on the other hand, 
exhibit extremely modest bronchodilating effects, reduction 
of bronchial hyper-reactivity to histamine, and protection 
against exercise- and antigen-induced bronchoSpasm. Some 
of these benefits, however, require higher-than-currently 
recommended doses. The Sedating-type anti-histamines help 
induce night sleep, but they cause Sleepiness and compro 
mise performance if taken during the day. Anti-histamines 
are typically combined with a decongestant to help relieve 
nasal congestion. Sympathomimetic medications are used as 
vasoconstrictors and decongestants, the three most common 
decongestants being pseudoephedrine, phenylpropanola 
mine and phenylephrine. These agents, however, cause 
hypertension, palpitations, tachycardia, restleSSneSS, insom 
nia and headache. The interaction of phenylpropanolamine 
with caffeine, in doses of two to three cups of coffee, may 
Significantly raise blood pressure. In addition, medications 
Such as pseudoephedrine may cause hyperactivity in chil 
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dren. Topical decongestants are recommended for a limited 
period of time, as their over use results in nasal dilatation. 
Anti-cholinergic agents, Such as Cromolyn, have a role in 
patients with Significant rhinorrhea or for Specific entities 
Such as “gustatory rhinitis', which is usually associated with 
ingestion of Spicy foods, and have been used on the common 
cold. However, Sometimes the Cromolyn Spray produces 
Sneezing, transient headache, and even nasal burning. Topi 
cal and nasal Spray corticosteroids Such as Vancenase are 
effective agents in the treatment of rhinitis, especially for 
Symptoms of congestion, Sneezing, and runny nose, but 
often cause irritation, Stinging, burning, Sneezing, local 
bleeding and Septal perforation. Topical Steroids are gener 
ally more effective than Cromolyn Sodium, particularly in 
the treatment of NARES, but side effects limit their useful 
neSS except for temporary therapy in patients with Severe 
Symptoms. These agents are Sometimes used for shrinking 
nasal polyps when local therapy fails. Immunotherapy, while 
expensive and inconvenient, often can provide Substantial 
benefits, especially the use of drugs that produce blocking 
antibodies, alter cellular histamine release, and result in 
decreased IgE. Presently available treatments, Such as pro 
pranolol, Verapamil, and adenosine (all of which have FDA 
approved labeling for acute termination of Supraventricular 
tachycardia (SVT)), may help to minimize Symptoms. Vera 
pamil is most commonly used but it has Several shortcom 
ings, Since it causes or exacerbates Systemic hypotension, 
congestive heart failure, bradyarrhythmias, and Ventricular 
fibrillation. In addition, Verapamil readily crosses the pla 
centa and has been shown to cause fetal bradycardia, heart 
block, depression of contractility, and hypotension. Adenos 
ine has Several advantages over Verapamil, including rapid 
onset, brevity of Side effects, theoretical Safety, and probable 
lack of placental transfer, but may not be administered to a 
variety of patients. 

0021 Pulmonary fibrosis, interstitial lung disease (ILD), 
or interstitial pulmonary fibrosis, include more than 130 
chronic lung disorders that affect the lung by damaging lung 
tissue, and producing inflammation in the walls of the air 
sacs in the lung, Scarring or fibrosis in the interstitium (or 
tissue between the air sacs), and stiffening of the lung, thus 
the name of the disease. Although the progreSS and Symp 
toms of pulmonary fibrosis and other ILDS may vary from 
person to perSon, they have one common link: they affect 
parts of the lung. When inflammation involves the walls of 
the bronchioles (Small airways), it is called bronchiolitis, 
when it involves the walls and air spaces of the alveoli (air 
sacs), it is called alveolitis, and when it involves the Small 
blood vessels (capillaries) of the lungs, it is called vasculitis. 
The inflammation may heal, or it may lead to permanent 
Scarring of the lung tissue, in which case it is called 
pulmonary fibrosis. This fibrosis or Scarring of the lung 
tissue results in permanent loss of its ability to breathe and 
carry oxygen, and the amount of Scarring determines the 
level of disability a person experiences because of the 
destruction by the Scar tissue of the air SacS and lung tissue 
between and Surrounding the air SacS and the lung capillar 
ies. When this happens, oxygen is generally administered to 
help improve breathing. Pulmonary fibrosis is caused by, or 
takes the form of, occupational and environmental exposure 
to irritants Such as asbestos, Silica and metal dusts, bacteria 
and animal dusts, gases and fumes, asbestosis and Silicosis, 
infections that produce lung Scarring, of which tuberculosis 
is one example, connective tissue or collagen diseaseS Such 
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as Rheumatoid Arthritis, Systemic Sclerosis and Systemic 
Lupus Erythematosis, idiopathic pulmonary fibrosis and, 
although not as common, pulmonary fibrosis of genetic/ 
familial origin and certain medicines. Many of the diseases 
are often named after the occupations with which they are 
asSociated, Such as Grain handlier's lung, Mushroom work 
er's lung, BagasSosis, Detergent worker's lung, Maple bark 
Stripper's lung, Malt worker's lung, Paprika Splitter's lung, 
and Bird breeder's lung. “Idiopathic' (of unknown origin) 
pulmonary fibrosis (IPF) is the label applied when all other 
causes of interstitial lung disease have been ruled out, and is 
Said to be caused by viral illness and allergic or environ 
mental exposure (including tobacco Smoke). Bacteria and 
other microorganisms are not thought to be a cause of IPF. 
There is also a familial form of the disease, known as 
familial idiopathic pulmonary fibrosis whose main Symptom 
is shortneSS of breath. Since many lung diseases show this 
Symptom, making a correct diagnosis is often difficult. The 
ShortneSS of breath may first appear during exercise and the 
condition may progress then to the point where any exertion 
is impossible. Eventually resulting in ShortneSS of breath 
even at rest. Other Symptoms may include a dry cough 
(without sputum), and clubbing of the fingertips. Glucocor 
ticosteroids are usually administered to treat inflammation 
present in pulmonary fibrosis, with inconclusive results. 
Other drugs, however, are not usually added until it is clear 
that the Steroids are not effective in reversing the disease. 
Glucocorticosteroids are also used in combination with other 
drugs when a diagnosis is first established, for example 
OXygen therapy prescribed in Severe cases. The administra 
tion of influenza and pneumococcal pneumonia Vaccines is 
often recommended in pulmonary fibrosis and more gener 
ally for all lung diseases to prevent infection. The treatment 
and management of pulmonary fibrosis often requires a lung 
biopsy to assess the unpredictable response of patients to 
glucocorticosteroids or other immune System Suppressants. 
Lung transplants are Sometimes an ultimate option in Severe 
cases of pulmonary fibrosis and other lung diseases. Pulmo 
nary fibrosis may also be caused by other Specific diseases, 
Such as Sarcoidosis, a disease whose cause is unknown, that 
is characterized by the formation of granulomas or areas of 
inflammatory cells. The disease may attack any organ of the 
body, but most frequently attacks the lungs, and is generally 
diagnosed when a chest X-ray shows enlarged lymph glands 
in the center of both lungs or evidence of lung tissue 
thickening. For many Sarcoidosis is a minor problem, and 
Symptoms including dry cough, ShortneSS of breath, mild 
chest pain, fatigue, weakness and weight loSS-may appear 
infrequently and Stop even without medication. For others, 
it is a Serious, disabling disease that affects African-Ameri 
cans more than members of any other race, although almost 
everybody may develop the disease, most common in young 
adults 20 to 40. Histiocytosis X, also associated with pull 
monary fibrosis, Seems to begin in the bronchioles or Small 
airways of the lungs and their associated arteries and veins, 
and is generally followed by destruction of the bronchioles 
and narrowing and damaging of Small blood vessels. It is 
diagnosed by a bronchoalveolar lavage test involving the 
removal and identification of cells from the lower respira 
tory tract. Symptoms of this disease include a dry cough 
(without sputum), breathlessness upon exertion, and/or chest 
pain. In approximately 50% of the cases, the disease is 
chronic with loSS of lung function, and although glucocor 
ticosteroid therapy is often prescribed, there is no evidence 
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that it is effective. Many histiocytosis X sufferers are current 
or former cigarette Smokers, although its association with 
Smoking is not well understood. Many jobs, particularly 
those that involve mining or that expose workers to asbestos 
or metal dusts, may cause pulmonary fibrosis by inhalation 
of Small particulate matter, e.g., dust or asbestos fibers that 
damage the lungs, especially the Small airways and air Sacs, 
and cause Scarring (fibrosis). Agricultural workers are also 
affected by Some particulate organic Substances, Such as 
moldy hay, which cause an allergic reaction in the lung 
called “Farmer's Lung, and may cause pulmonary fibrosis 
as well. Asbestosis and Silicosis are two occupational lung 
diseases whose causes are known. Asbestosis is caused by 
Small needle-like particles of asbestos inhaled into the lungs, 
and cause lung Scarring or pulmonary fibrosis that may lead 
to lung cancer. Silicosis is a dust disease that comes from 
breathing in free crystalline Silica dust, and is produced by 
all types of mining in which the ore, e.g. gold, lead, Zinc, 
copper, iron, anthracite (hard) coal, and Some bituminous 
(Soft) coal, are extracted from quartz rock. Workers in 
foundries, Sandstone grinding, tunneling, Sandblasting, con 
crete breaking, granite carving, and china manufacturing 
also encounter Silica. Large Silica particles are stopped in the 
upper airways, but the tiniest Specks of Silica are carried 
down to the lung alveoli, where they lead to pulmonary 
fibrosis. The use of glucocorticosteroids alone, or combined 
drug therapy, and the hope of lung transplant are three 
treatment approaches that are currently being tested, but up 
to the present time there is no good therapy for this disease. 
This patent provides the first effective therapy for these and 
other respiratory and lung ailments. 

0022 Cancer is one of the most prevalent and feared 
diseases of our times. It generally results from the carcino 
genic transformation of normal cells of different epithelia. 
Two of the most damaging characteristics of carcinomas and 
other types of malignancies are their uncontrolled growth 
and their ability to create metastases in distant Sites of the 
host, particularly a human host. It is usually these distant 
metastases that may cause Serious consequences to the host 
Since, frequently, the primary carcinoma is removed by 
Surgery. The treatment of cancer presently relies on Surgery, 
irradiation therapy and Systemic therapies Such as chemo 
therapy, different immunity-boosting medicines and proce 
dures, hyperthermia and Systemic, radioactively labeled 
monoclonal antibody treatment, immunotoxins and chemo 
therapeutic drugs. 
0023 Dehydroepiandrosterone (DHEA) is a naturally 
occurring Steroid Secreted by the adrenal cortex with appar 
ent chemoprotective properties. Epidemiological Studies 
have shown that low endogenous levels of DHEA correlate 
with increased risk of developing Some forms of cancer, 
Such as pre-menopausal breast cancer in Women and bladder 
cancer in both sexes. The ability of DHEA and DHEA 
analogues, e.g. dehydroepiandrosterone Sulfate (DHEA-S), 
to inhibit carcinogenesis is not clear but one Suggestion is 
that it results from their non-competitive inhibition of the 
activity of the enzyme glucose 6-phosphate dehydrogenase 
(G6PDH). G6PDH is the rate limiting enzyme of the hexose 
monophosphate pathway, a major Source of intracellular 
ribose-5-phosphate and NADPH. Ribose-5-phosphate is a 
necessary substrate for the synthesis of both ribo- and 
deoxyribonucleotides required for the synthesis of RNA and 
DNA. NADPH is a cofactor also involved in nucleic acid 
biosynthesis and the Synthesis of hydroxmethylglutaryl 
Coenzyme A reductase (HMG CoA reductase). HMG CoA 
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reductase is an unusual enzyme that requires two moles of 
NADPH for each mole of product, mevalonate, produced. 
Thus, it appears that HMG CoA reductase would be ultra 
sensitive to DHEA-mediated NADPH depletion, and that 
DHEA-treated cells would rapidly show the depletion of 
intracellular pools of mevalonate. Mevalonate is required for 
DNA synthesis, and DHEA arrests human cells in the G1 
phase of the cell cycle in a manner closely resembling that 
of the direct HMG CoA. Because G6PDH produces meva 
lonic acid used in cellular processes Such as protein isopre 
nylation and the Synthesis of dolichol, a precursor for 
glycoprotein biosynthesis, DHEA inhibits carcinogenesis by 
depleting mevalonic acid and thereby inhibiting protein 
isoprenylation and glycoprotein Synthesis. Mevalonate is a 
central precursor for the Synthesis of cholesterol, as well as 
for the Synthesis of a variety of non-Sterol compounds 
involved in post-translational modification of proteins, Such 
as farnesyl pyrophosphate and geranyl pyrophosphate. 
Mevalonate is also a central precursor for the Synthesis of 
dolichol, a compound that is required for the Synthesis of 
glycoproteins involved in cell-to-cell communication and 
cell Structure. Mevalonate is also central to the manufacture 
of ubiquinone, an anti-oxidant with an established role in 
cellular respiration. It has long been known that patients 
receiving Steroid hormones of adrenocortical origin at phar 
macologically appropriate doses Show increased incidence 
of infectious disease. 

0024 DHEA, also known as (3R)-3-hydroxyandrost-5- 
en-17-one, or dehydroisoandrosterone, is a 17-ketosteroid 
which is quantitatively one of the major adrenocortical 
steroid hormones found in mammals. Although DHEA 
appears to serve as an intermediary in gonadal steroid 
Synthesis, the primary physiological function of DHEA has 
not been fully understood. It has been known, however, that 
levels of this hormone begin to decline in the Second decade 
of life, reaching 5% of the original level in the elderly. 
Clinically, DHEA has been used systemically and/or topi 
cally for treating patients Suffering from psoriasis, gout, 
hyperlipemia, and it has been administered to post-coronary 
patients. In mammals, DHEA has been shown to have 
weight optimizing and anti-carcinogenic effects, and it has 
been used clinically in Europe in conjunction with estrogen 
as an agent to reverse menopausal Symptoms and also has 
been used in the treatment of manic depression, Schizophre 
nia, and Alzheimer's disease. DHEA has also been used 
clinically at 40 mg/kg/day in the treatment of advanced 
cancer and multiple Sclerosis. Mild androgenic effects, hir 
Sutism, and increased libido were the Side effects observed. 
These Side effects can be overcome by monitoring the dose 
and/or by using analogues. The Subcutaneous or oral admin 
istration of DHEA to improve the host's response to infec 
tions is known, as is the use of a patch to deliver DHEA. 
DHEA is also known as a precursor in a metabolic pathway 
that ultimately leads to more powerful agents that increase 
immune response in mammals. That is, DHEA acts as a 
biphasic compound: it acts as an immuno-modulator when 
converted to androstenediol or androst-5-ene-3?,17B-diol 
(BAED), or androstenetriolor androst-5-ene-3,3,7B...17B-triol 
(BAET). However, in vitro DHEA has certain lymphotoxic 
and Suppressive effects on cell proliferation prior to its 
conversion to PAED and/or PAET. It is, therefore, believed 
that the Superior immunity enhancing properties obtained by 
administration of DHEA result from its conversion to more 
active metabolites. 

0.025 Adequate ubiquinone levels have been found to be 
essential for maintaining proper cardiac function, and the 
administration of exogenous ubiquinone has recently been 
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shown to have beneficial effect in patients with chronic heart 
failure. Ubiquinone depletion has been observed in humans 
and animals treated with lovastatin, a direct HMG CoA 
reductase inhibitor. Such lovastatin-induced depletion of 
ubiquinone has been shown to lead to chronic heart failure, 
or to a shift from low heart failure into life-threatening high 
grade heart failure. DHEA, unlike lovastatin, inhibits HMG 
CoA reductase indirectly by inhibiting G6PDH and deplet 
ing NADPH, a required cofactor for HMG CoA reductase. 
However, DHEA's indirect inhibition of HMG CoA reduc 
tase Suffices to deplete intracellular mevalonate, and may 
result in depletion of ubiquinone, and in chronic heart failure 
following long term usage. 

0026 Adenosine may constitute an important mediator in 
the lung for various diseases, including bronchial asthma, 
COPD, CF, RDS, rhinitis, pulmonary fibrosis, and others. Its 
potential role was Suggested by the finding that asthmatics 
respond favorably to aeroSolized adenosine with marked 
bronchoconstriction whereas normal individuals do not. An 
asthmatic rabbit animal model, the dust mite allergic rabbit 
model for human asthma, responded in a similar fashion to 
aeroSolized adenosine with marked bronchoconstriction 
whereas non-asthmatic rabbits showed no response. More 
recent work with this animal model Suggested that adenos 
ine-induced bronchoconstriction and bronchial hyperre 
Sponsiveness in asthma may be mediated primarily through 
the Stimulation of adenosine receptors. Adenosine has also 
been shown to cause adverse effects, including death, when 
administered therapeutically for other diseases and condi 
tions in Subjects with previously undiagnosed hyper reactive 
airways. 

0027 Adenosine is a purine that contributes to interme 
diary metabolism and participates in the regulation of physi 
ological activity in a variety of mammalian tissues. Adenos 
ine participates in many local regulatory mechanisms, Such 
as those occurring in Synapses in the central nervous System 
(CNS) and at neuroeffector junctions in the peripheral 
nervous system. In the CNS, adenosine inhibits the release 
of a variety of neurotransmitters, Such as acetylcholine, 
noradrenaline, dopamine, Serotonin, glutamate, and GABA, 
depresses neurotransmission; reduces neuronal firing to 
induce Spinal analgesia and possesses anxiolytic properties. 
In the heart, adenosine Suppresses pacemaker activity, Slows 
AV conduction, possesses antiarrhythmic and arrhyth 
mogenic effects, modulates autonomic control and triggers 
the Synthesis and release of prostaglandins. In addition, 
adenosine has potent vasodilatory effects and modulates 
vascular tone. Adenosine is currently being used clinically 
for the treatment of Super Ventricular tachycardia and other 
cardia anomalies. Adenosine analogues also are being inves 
tigated for use as anticonvulsant, anxiolytic and neuro 
protective agents. Adenosine has also been implicated as a 
primary determinant underlying the Symptoms of bronchial 
asthma and other respiratory diseases, the induction of 
bronchoconstriction and the contraction of airway Smooth 
muscle. Moreover, adenosine causes bronchoconstriction in 
asthmatics but not in non-asthmatics. Other data Suggest the 
possibility that adenosine receptorS may also be involved in 
allergic and inflammatory responses by reducing the hyper 
activity of the central dopaminergic System. It has been 
postulated that the modulation of Signal transduction at the 
Surface of inflammatory cells influences acute inflammation. 
Adenosine is said to inhibit the production of Super-oxide by 
Stimulated neutrophils. 

0028 Clearly, there exists a well defined need for novel 
and effective therapies for treating COPD and other respi 
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ratory and lung ailments that cannot presently be treated, or 
at least for which no therapies are available that are effective 
and devoid of significant detrimental side effects. This is the 
case of ailments afflicting the respiratory tract, and more 
particularly the lung and the lung airways, including respi 
ratory problems, bronchoconstriction, lung inflammation 
and allergies, depletion or hypoSecretion of Surfactant, etc. 
Moreover, there is a definite need for treatments that have 
prophylactic and therapeutic applications, and require low 
amounts of active agents, which makes them both less costly 
and less prone to detrimental side effects. Furthermore, it is 
readily apparent that the administration of a non-glucocor 
ticoid Steroid and/or ubiquinone or their respective Salts, is 
useful for the treatment of respiratory, lung and malignant 
diseases Such as bronchoconstriction, decreased or depleted 
lung surfactant, asthma, RDS, ARDS, rhinitis, chronic 
obstructive pulmonary disease (COPD), cystic fibrosis (CF), 
dyspnea, emphysema, pulmonary hypertension, pulmonary 
fibrosis, hyper-responsive airways, particularly conditions 
asSociated with infectious diseases, lung allergies and 
inflammation, neoplastic diseaseS Such as lung cancer, and 
the like. 

0029 U.S. Pat. No. 5,527,789 discloses a method of 
combating cancer in a Subject by administering to the 
subject dehydroepiandrosterone (DHEA) or DHEA-related 
compound, and ubiquinone to combat heart failure induced 
by the DHEA or DHEA-related compound. U.S. Pat. No. 
6,087,351 discloses an in vivo method of reducing or 
depleting adenosine in a Subject's tissue by administering to 
the subject dehydroepiandrosterone (DHEA) or DHEA 
related compound. However, these patents do not teach 
using DHEA or DHEA-related compounds to prevent or 
treat COPD. 

SUMMARY OF THE INVENTION 

0030 The present invention provides for a method for 
treating or preventing COPD comprising administering to a 
Subject need of Such treatment or prophylaxis a pharmaceu 
tical composition. The pharmaceutical composition com 
prises a therapeutically effective amount of an active agent 
Suitable for prophylactic and therapeutic treatment of 
COPD, or any respiratory, lung or cancer disease, the active 
agent comprising a non-glucocorticoid Steroid of the chemi 
cal formula 

(I) 
H3C O 

CH O) R 

R10 

0.031 wherein the broken line represents a single or 
preferably a double bond; R is hydrogen or a halogen; in the 
case of a Single bond the H at position 5 is present in the 
alpha or beta configuration or the compound of formula I 
comprises a racemic mixture of both configurations; and R' 
is hydrogen or SOOM, wherein M is selected from the 
group consisting of H, Na, Sulphatide 
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-SOO-CHCHCHOCOR: and phosphatide 

-P-OCH2CHCHOCOR3, 
O OCOR2 

0032 wherein R and R, which may be the same or 
different, are Straight or branched (C-C)alkyl or glucu 
ronide 

COOH 

OH 

HO 

0033) 
formula 

, or a non-glucocorticoid Steroid of the chemical 

(III) 

0034) 
formula 

(iv) 

0035) wherein R1, R2, R3, R4, R5, R7, R8, R9, R10, 
R11, R12, R13, R14 and R19 are independently H, OR, 
halogen, (C-Co) alkyl or (C-Co) alkoxy, R5 and R11 are 
independently OH, SH, H, halogen, pharmaceutically 
acceptable ester, pharmaceutically acceptable thioester, 
pharmaceutically acceptable other, pharmaceutically accept 
able thioether, pharmaceutically acceptable inorganic esters, 
pharmaceutically acceptable monosaccharide, disaccharide 
or oligosaccharide, Spirooxirane, Spirothirane, -OSO2R20. 
-OPOR20R21 or (C-C) alky, R5 and R6 taken together 
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are =O, R10 and R11 taken together are=O; R15 is (1)H, 
halogen, (C-Co) alkyl, or (C-Co) alkoxy when R16 is 
-C(O)OR22, (2) H, halogen, OH or (C-C) alkyl when 
R16 is halogen, OH or (C-C) alkyl, (3) H, halogen, 
(C-Co) alkyd (C-Co) alkenyl, (C-C) alkynyl, formyl, 
(C-C) alkanoyl or epoxy when R16 is OH, (4) or, SH, H, 
halogen, pharmaceutically acceptable ester, pharmaceuti 
cally acceptable thioester, pharmaceutically acceptable 
ether, pharmaceutically acceptable thioether, pharmaceuti 
cally acceptable inorganic esters, pharmaceutically accept 
able monosaccharide, disaccharide or oligosaccharide, 
spirooxirane, spirothirane, -OSO2R20 or -OPOR20R21 
when R16 is H, or R15 and R16 taken together are =O; R17 
and R18 are independently (1)H, -OH, halogen, (C-Co) 
alkyl or (C-C) alkoxy when R6 is H, OH, halogen, 
(C-C) alkyl or -C(O)OR22, (2) H., (C-C) alkyl 
amino, ((C-Co) alkyl)n amino-(C-Co) alkyl, (C-Co) 
alkoxy, hydroxy-(C-C) alkyl, (C-C) alkoxy-(C-C) 
alkyl, (halogen)m (C-Co) alkyl, (C-Co) alkanoyl, formyl, 
(C-Co) carbalkoxy or (C-Co) alkanoyloxy when R15 and 
R16 taken together are =O, (3) R17 and R18 taken together 
are =O, (4) R17 or R18 taken together with the carbon to 
which they are attached form a 3-6 member ring containing 
0 or 1 oxygen atom; or (5) R15 and R17 taken together with 
the carbons to which they are attached form an epoxide ring; 
R20 and R21 are independently OH, pharmaceutically 
acceptable ester or pharmaceutically acceptable ether, R22 
is H., (halogen)m (C-C) alkyl or (C-Co) alkyl, n is 0, 1 
or 2, and m is 1, 2 or 3, or pharmaceutically or veterinarily 
acceptable Salts thereof, and/or 

0036) a ubiquinone of the chemical formula 

(II) 
O CH 

HCO (CH-CH=CCH)n-H 

(CoQ); 

HCO CH 

0037 wherein n=1 to 12, the agent being present in an 
amount effective for treating respiratory lung diseases and 
conditions, or for reducing levels of, or Sensitivity to, 
adenosine or for increasing Surfactant or ubiquinone levels 
in a Subject's tissue (S); or 

0038 pharmaceutically acceptable salts of either of 
them. Preferably, the pharmaceutical composition 
further comprises a pharmaceutically acceptable car 
rier or diluent. 

0.039 The active agent described above is provided as a 
composition and various Systemic and topical formulations 
as well as in a method for the prevention and treatment of 
COPD, and various respiratory lung diseases and conditions 
described below. 

0040. The present invention also provides for the use of 
a non-glucocorticoid Steroid, analogues thereof, and/or a 
ubiquinone, or their Salts, described above, for the manu 
facture of a medicament for treating COPD, and other 
respiratory diseases and conditions. 
0041. The present invention also provides for a delivery 
kit comprising the pharmaceutical composition or active 
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agent described above, and a delivery device. Preferably, the 
delivery device comprises an inhaler provided with an 
aerosol or Spray generating means that delivers particles 
about 0.05 to about 10 micron in size or about 10 to about 
100 micron in size. 

0042. The drawings accompanying this patent form part 
of the disclosure of the invention, and further illustrate Some 
aspects of the present invention as discussed below. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0043 FIG. 1 illustrates the inhibition of HT-29 SF cells 
by DHEA. Points refer to numbers of cells, and bars refer to 
SEM. Each data point was performed in quadruplicate, and 
the experiment was repeated three times. Where SEM bars 
are not apparent, SEM was Smaller than Symbol. Exposure 
to DHEA resulted in a reduced cell number compared to 
controls after 72 hours in 12.5 UM, 48 hours in 25 or 50 uM, 
and 24 hours in 200 uM DHEA, indicating that DHEA 
produced a time- and dose-dependent inhibition of growth. 
0044 FIGS. 2A and 2B illustrate the effects of DHEA on 
cell cycle distribution in HT-29 SF cells. After 24, 48, and 
72 hours, cells were harvested, fixed in ethanol, and Stained 
with propidium iodide, and the DNA content/cell was deter 
mined by flow cytometric analysis. The percentage of cells 
in G, S, and GM phases was calculated using the Cellfit 
cell cycle analysis program. S phase is marked by a quad 
rangle for clarity. Representative histograms from duplicate 
determinations are shown. The experiment was repeated 
three times. 

004.5 FIGS. 3A and 3B illustrate the reversal of DHEA 
induced growth inhibition in HT-29 cells. In A, the medium 
was supplemented with 2 uM MVA, 80 uM SQ, 15 lug/ml 
CH, or MVA plus CH (MVA+CH) or was not supplemented 
(CON). In B, the medium was supplemented with a mixture 
of RN containing uridine, cytidine, adenosine, and gua 
nosine in final concentrations of 30 uM each; a mixture of 
DN containing thymidine, deoxycytidine, deoxyadenosine 
and deoxyguanosine in final concentrations of 20 uM each; 
RN plus DN (RN+DN); or MVA plus CH plus RN (MVA+ 
CH+RN). Cell numbers were assessed before and after 48 
hours of treatment, and culture growth was calculated as the 
increase in cell number during the 48 hour treatment period. 
Columns represent cell growth percentage of untreated 
controls; bars represent SEM. Increase in cell number in 
untreated controls was 173,370"6518. Each data point rep 
resents quadruplicate dishes from four independent experi 
ments. Statistical analysis was performed using Student's t 
test p<0.01; Kp, 0.001; compared to treated controls. Note 
that Supplements had little effect on culture growth in 
absence of DHEA. 

0046 FIGS. 4A to 4D illustrate the reversal of DHEA 
induced G, arrest in HT-29 SF cells. Cells were plated (10 
cells/60 mm dish) and 48 hours later treated with either 0 or 
25 FM DHEA. The medium was supplemented with 2 FM 
MVA; 15 Fg/ml CH; a mixture of RN containing uridine, 
cytidine, adenosine, and guanosine in final concentrations of 
30 FM; MVA plus CH (MVA+CH); or MVA plus CH plus 
RN (MVA+CH+RN) or was not supplemented. Cells were 
harvested after 48 or 72 hours, fixed in ethanol, and stained 
with propidium iodine, and the DNA content per cell was 
determined by flow cytometric analysis. The percentage of 
cells in G, S, and GM phases were calculated using the 
Cellfit cell cycle profile analysis program. S phase is marked 
by a quadrangle for clarity. Representative histograms from 
duplicative determinations are shown. The experiment was 
repeated two times. Note that supplements had little effect 
on cell cycle progression in the absence of DHEA. 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0047. This invention arose from a desire of the inventor 
to provide improved prophylactic and therapeutic treatments 
never before available for COPD and other respiratory and 
lung diseases and conditions, or treatments that are a Sub 
Stantial improvement over those presently available. The 
availability of a novel strategy to prevent and/or treat COPD 
and other disorders and conditions associated with Symp 
toms Such as pulmonary bronchoconstriction, impeded res 
piration, and lung inflammation and allergy(ies), among 
others, is of great practical importance. Such technology is 
clearly applicable to the treatment of heart, brain, lung, 
kidney, skin and other conditions, e.g. ailments associated 
with hypoxia, infantile Respiratory Disorder Syndrome 
(RDS), Acute Respiratory Disorder Syndrome (ARDS), 
aging, cardiac disease, cardiovascular problems, asthma, 
respiratory distress Syndrome, rhinitis, pain, cystic fibrosis 
(CF), pulmonary hypertension, pulmonary vasoconstriction, 
pulmonary fibrosis, emphysema, allergic rhinitis, and can 
cerS Such as lung cancer, leukemias, lymphomas, carcino 
mas, and the like, including colon cancer, breast cancer, lung 
cancer, pancreatic cancer, hepatocellular carcinoma, kidney 
cancer, melanoma, etc., as well as all types of cancers which 
may metastasize or have metastasized to the lung(s), includ 
ing breast, liver and prostate cancer, would clearly find an 
immediate therapeutic application. Similarly, a composition 
and method which are Suitable for regular administration 
during a Subject's daily routine, and that may be effectively 
administered preventatively, prophylactically and therapeu 
tically, in conjunction with other therapies, or by itself for 
conditions without known therapies or as a Substitute for 
therapies that have significant negative Side effects is also of 
immediate clinical application. AS the life span of the World 
population increases, many of these diseases have become 
more prevalent. Given the more advanced age of a great 
Segment of the population, the advent of new products and 
preventative and therapeutic treatments would be signifi 
cantly beneficial. 

0.048. The present invention provides the use of an active 
agent Suitable for prophylaxis and therapeutic treatment of 
COPD, and other respiratory, lung and other diseases, 
Selected from 

0049 a non-glucocorticoid steroid of the chemical 
formula 

(I) 

CH O) R 

R10 

0050 Epiandrosterone (EA), 

0051 wherein the broken line represents a single or a 
double bond; R is hydrogen or a halogen; the H at position 
5 is present in the alpha or beta configuration or the 
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compound of formula I comprises a racemic mixture of both 
configurations; and R' is hydrogen or SOOM, wherein M is 
Selected from the group consisting of H, Na, Sulphatide 

-SOO-CH2CHCHOCOR; and phosphatide 

-P-OCH2CHCHOCOR, 
O OCOR2 

0.052 wherein R and R, which may be the same or 
different, are straight or branched (C-C) alkyl or glucu 
ronide 

COOH 

O 
OH 

HO 

0053 a non-glucocorticoid steroid of the chemical for 
mula 

(III) 

0054 or a non-glucocorticoid steroid of the chemical 
formula 

(iv) 

0.055 wherein R1, R2, R3, R4, R5, R7, R8, R9, R0, R12, 
R13, R14 and R19 are independently H, OR, halogen, 
(C-C) alkyl or (C-C) alkoxy, R5 and R11 are indepen 
dently OH, SH, H, halogen, pharmaceutically acceptable 
ester, pharmaceutically acceptable thioester, pharmaceuti 
cally acceptable ether, pharmaceutically acceptable thioet 
her, pharmaceutically acceptable inorganic esters, pharma 
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ceutically acceptable monosaccharide, disaccharide or 
oligosaccharide, Spirooxirane, Spirothirane, -OSO2R20. 
-OPOR20R21 or (C-C) alky, R5 and R6 taken together 
are =O, R10 and R11 taken together are=O; R15 is (1)H, 
halogen, (C-Co) alkyl, or (C-Co) alkoxy when R16 is 
-C(O)OR22, (2) H, halogen, OH or (C-C) alkyl when 
R16 is halogen, OH or (C-Co) alkyl, (3) H, halogen, 
(C-Co) alkyl, (C-C) alkenyl, (C-Co) alknyl, formyl, 
(C-C) alkanoyl or epoxy when R16 is OH, (4) OR, SH, 
H, halogen, pharmaceutically acceptable ester, pharmaceu 
tically acceptable thioester, pharmaceutically acceptable 
ether, pharmaceutically acceptable thioether, pharmaceuti 
cally acceptable inorganic esters, pharmaceutically accept 
able monosaccharide, disaccharide or oligosaccharide, 
spirooxirane, spirothirane, -OSO2R20 or -OPOR20R21 
when R16 is H, or R15 and R16 taken together are =O; R17 
and R18 are independently (1)H, -OH, halogen, (C-Co) 
alkyl or -(C-C) alkoxy when R6 is H, or hlogen, 
(C-C) alkyl or -C(O)OR22, (2) H., (C-Coalkyl)amino, 
((C-Co) alkyl)n amino-(C-Co) alkyl, (C-C) alkoxy, 
hydroxy-(C-Co) alkyl, (C-Co) alkoxy-(C-Co) alkyl, 
(halogen)m (C-Co) alkyl, (C-C) alkanoyl, formyl, (C- 
Co) carbalkoxy or (C-C) alkanoyloxy when R15 and 
R16 taken together are =O, (3) R17 and R18 taken together 
are =O; (4) R17 or R18 taken together with the carbon to 
which they are attached form a 3-6 member ring containing 
0 or 1 oxygen atom; or (5) R15 and R17 taken together with 
the carbons to which they are attached form an epoxide ring; 
R20 and R21 are independently OH, pharmaceutically 
acceptable ester or pharmaceutically acceptable ether, R22 
is H., (halogen)m (C-Clio) alkyl or (C-Clio) alkyl; n is 0, 1 
or 2, and m is 1, 2 or 3, or pharmaceutically or veterinarily 
acceptable Salts thereof, and/or 

0056 a ubiquinone of the chemical formula 

(II) 
O CH 

HCO CH 

0057 wherein n=1 to 12, the agent being present in an 
amount effective for treating respiratory lung diseases and 
conditions, or for reducing levels of, or Sensitivity to, 
adenosine in a Subject's tissue(s); or pharmaceutically 
acceptable Salts of either of them. 
0.058. The above agent is effective for the prevention, 
prophylaxis and treatment of COPD, and other respiratory 
and lung diseases and conditions Such as bronchoconstric 
tion, lung allergies, asthma, particularly non-Steroid 
responding asthma, inflammation, immune mediated reac 
tions, allergy(ies) and other airway problems, which may be 
caused by different conditions, including pulmonary vaso 
constriction, inflammation, allergies, asthma, impeded res 
piration, respiratory distreSS Syndrome, pain, cystic fibrosis, 
allergic rhinitis, pulmonary hypertension, pulmonary vaso 
constriction, emphysema, bronchitis, different types of Res 
piratory Distress Syndrome (RDS), e.g., Acute Respiratory 
Distress Syndrome (ARDS), cystic fibrosis (CF), and can 
cerS Such as leukemias, lymphomas, carcinomas, and the 
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like, e.g. colon cancer, breast cancer, lung cancer, pancreatic 
cancer, hepatocellular carcinoma, kidney cancer, melanoma, 
hepatic metastases, etc., as well as all types of cancers which 
may metastasize or have metastasized to the lung(s), includ 
ing breast and prostate cancer. The present agents are also 
Suitable for administration before, during and after other 
treatments, including radiation, chemotherapy, antibody 
therapy, phototherapy and cancer, and other types of Surgery. 
The present agent is effectively administered prophylacti 
cally and therapeutically in conjunction with other therapies, 
or by itself for conditions without known therapies or as a 
Substitute for therapies that have significant negative side 
effects. Also provided is a method for reducing or depleting 
adenosine levels, increasing lung Surfactant or ubiquinone 
levels, or treating hyperSensitivity to adenosine, particularly 
in the lung, liver, heart and/or brain, and treating various 
respiratory and lung diseases and their Symptoms, by admin 
istering to a Subject in need of Such treatment, the active 
agent(s). 

0059 Suitable active agents are non-glucocorticoid ste 
roid, Such as an epiandrosterone (EA), e.g., dehydroepi 
androsterone (DHEA), or its sulfate derivative (DHEA-S), 
or analogues thereof, or pharmaceutically acceptable Salts 
thereof, in an amount effective to inhibit or control a variety 
of respiratory and lung diseases and conditions in the 
Subject. Examples of EAS that may be used to carry out this 
method are wherein R1, R2, R3, R4, R5, R7, R8, R9, R10, 
R12, R13, R14 and R19 are independently H, OR, halogen, 
(C-C) alkyl or (C-C) alkoxy, R5 and R11 are indepen 
dently OH, SH, H, halogen, pharmaceutically acceptable 
ester, pharmaceutically acceptable thioester, pharmaceuti 
cally acceptable ether, pharmaceutically acceptable thioet 
her, pharmaceutically acceptable inorganic esters, pharma 
ceutically acceptable monosaccharide, disaccharide or 
oligosaccharide, Spirooxirane, Spirothirane, -OSO2R20. 
-OPOR20R21 or (C-C) alky, R5 and R6 taken together 
are =O, R10 and R11 taken together are=O; R15 is (1)H, 
halogen, (C-Co) alkyl, or (C-Co) alkoxy when R16 is 
-C(O)OR22, (2) H, halogen, OH or (C-C) alkyl when 
R16 is halogen, OH or (C-C) alkyl, (3) H, halogen, 
(C-C) alkyl, (C-C) alkenyl, (C-C) alkenyl, formyl, 
(C-C) alkanoyl or epoxy when R16 is OH, (4) OR, SH, 
H, halogen, pharmaceutically acceptable ester, pharmaceu 
tically acceptable thioester, pharmaceutically acceptable 
ether, pharmaceutically acceptable thioether, pharmaceuti 
cally acceptable inorganic esters, pharmaceutically accept 
able monosaccharide, disaccharide or oligosaccharide, 
spirooxirane, spirothirane, -OSO2R20 or -OPOR20R21 
when R16 is H, or R15 and R16 taken together are =O; R17 
and R18 are independently (1) H, -OH, halogen, (C-Co) 
alkyl or -(C-C) alkoxy when R6 is H OR, halogen. 
(C-C) alkyl or -C(O)OR22, (2) H., ((C-C) alkyl) 
amino, ((C-C) alkyl)n amino-(C-C) alkyl, (C-C) 
alkoxy, hydroxy-(C-C) alkyl, (C-Co) alkoxy-(C-Co) 
alkyl, (halogen)m (C-C) alkyl, (C-C) alkanoyl, formyl, 
(C-C) carbalkoxy or (C-Co) alkanoyloxy when R15 and 
R16 taken together are =O, (3) R17 and R18 taken together 
are =O; (4) R17 or R18 taken together with the carbon to 
which they are attached form a 3-6 member ring containing 
0 or 1 oxygenatom; or (5) R15 and R17 taken together with 
the carbons to which they are attached form an epoxide ring; 
R20 and R21 are independently OH, pharmaceutically 
acceptable ester or pharmaceutically acceptable ether, R22 
is H., (halogen)m (C-C) alkyl or (C-Co) alkyl; n is 0, 1 
or 2, and m is 1, 2 or 3, or pharmaceutically or Veterinarily 
acceptable Salts thereof. 
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0060. The hydrogen atom at position 5 of the compound 
of chemical formula I may be present in the alpha or beta 
configuration, and the compound may comprise a mixture of 
both configurations. Compounds illustrative of compounds 
of chemical formula (I) above include DHEA, wherein R 
and R1 each comprise hydrogen and the double bond is 
present, 16-alpha bromoepiandrosterone, where R com 
prises Br, R1 comprises H, and the double bond is present; 
16-alpha-fluoro epiandrosterone, wherein R comprises F, R1 
comprises H and the double bond is present, etiochol 
anolone, where R and R1 each comprise hydrogen and the 
double bond is absent, and dehydroepiandrosterone Sulphate 
(DHEA-S), wherein R comprises H, R1 comprises SO2OM 
and M comprises Sulphatide as defined above, and the 
double bond is absent, amongst others. In the compound of 
formula I, R preferably comprises halogen, e.g. bromo, 
chloro, or fluoro, R1 comprises hydrogen, and the double 
bond is present. Most preferably the compound of Formula 
I comprises 16-C-fluoro epiandrosterone. Compounds of 
formula (III) or (IV) that are preferred are those where Rand 
R16 together are =0, R5 is -OH or -OSO2R, or R' is 
H. Others, however, are also Suitable for use with the 
invention described in this patent. 
0061 The compounds of formula I, III and IV may be 
made in accordance with procedures known in the art, or 
employing variations thereof that will be apparent to those 
skilled in the art. See, for example, U.S. Pat. No. 4,956,355, 
UK Patent No. 2,240,472, EPO Patent Application No. 
429,187, Patent Publication WO9104030A1, Abou-Gharbia 
M. et al., J. Pharm. Sci. 70: 1154-1157 (1981), Merck Index 
Monograph No. 7710, 11th Ed. (1989). 
0062) The active agent may be administered perse or in 
the form of pharmaceutically acceptable Salts, as discussed 
above. In general, the non-glucocorticvoid Steroid, ana 
logues and salts thereof, including DHEA and DHEA-S, are 
administered in a dosage of about 0.01, about 0.1, about 0.4, 
about 1, about 5, about 10, about 20 to about 4, about 30, 
about 70, about 100, about 300, about 1,000, about 3600 
mg/kg body weight or in any range thereof. Other dosages, 
however, are also contemplated. These active compounds 
may be administered once or Several times a day, or any 
other desirable regime. 
0.063. The term “ubiquinone', as used herein, refers to a 
family of compounds having Structures based on a w 
3-dimethoxy-5-methyl benzoquimone nucleus with a vari 
able terpenoid acid chain containing on to twelve non 
unsaturated trans-isoprenoid units. Such compounds are also 
known in the art as “Coenzyme Q,”, wherein in comprises 1 
to 12, preferably n comprising 1 to 10, and may be referred 
to herein as compounds represented by the following chemi 
cal formula 

(II) 
O CH 

H3CO CH 

0.064 wherein n comprises 1 to 10. In the method of the 
invention, another preferred ubiquinone is a compound 
according to the above formula, where n comprises 6 to 10, 
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i.e., Coenzyme Q-o, and most preferably wherein in com 
prises 10, i.e., Coenzyme Qo. 
0065. These active agent or compound may be adminis 
tered per Se or in the form of pharmaceutically acceptable 
Salts, either Systemically or topically. In general, the 
ubiquinone is administered in an amount-effective to treat a 
respiratory, lung or cancer disease or to off-set ubiquinone 
depletion in the lungs and/or heart, or lung Surfactant 
depletion, if induced by the administration of an EA, that is 
induced by DHEA, DHEA-S, analog thereof or salt thereof. 
Accordingly, the dosage of the ubiquinone will vary depend 
ing upon the condition of the Subject and route of adminis 
tration. The ubiquinone is preferably administered in a total 
amount per day of about 1, about 5, about 10, about 15, 
about 30 to about 50, about 100, about 200, about 300, about 
500, about 800, about 1200 mg/kg body weight or in any 
range thereof, more preferably about 30 to about 600 mg/kg, 
and most preferably about 50 to about 150 mg/kg. The 
ubiquinone may be administered in one dose (once) or 
Several times a day. 
0066. The ubiquinone may be administered by itself, as a 
mixture of ubiquinones of varying Side chain lengths, or 
concurrently with the non-glucocorticoid Steroid, Such as 
DHEA, DHEA Sulfate (DHEA-S) or other analogues 
thereof in the preventative, prophylactic and therapeutic 
methods described above. The phrase “concurrently admin 
istering', as used herein, means that the non-glucocorticoid 
Steroid and the ubiquinone are administered either (a) Simul 
taneously in time, preferably by formulating the two 
together in a common pharmaceutical carrier, or (b) at 
different times during the course of a common treatment 
Schedule. In the latter case, the non-glucocorticoid Steroid 
and ubiquinone compounds are administered at times Suf 
ficiently close So that, in addition to its direct effect, the 
ubiquinone also offsets ubiquinone depletion in the Subject's 
tissues, e.g. lungs and heart. This timing helps to prevent or 
counter-balance any deterioration of tissue, e.g. lung and 
heart, function that may result from the administration of 
other drugs which include Steroids or analogs thereof. 
0067. The ubiquinone may be formulated with a phar 
maceutically acceptable carrier Separately from the non 
glucocorticoid Steroid, analogue thereof or Salt thereof. For 
example, in Some cases the non-glucocorticoid Steroid may 
be administered e.g. into the respiration, or by inhalation, 
nasally or into the lungs (intrapulmonarily) of the Subject 
whereas the ubiquinone may be administered Systemically 
or otherwise. Nevertheless, the ubiquinone may be formu 
lated by any of the techniques set forth above. 
0068 The pharmaceutical composition can further com 
prise folinic acid, or pharmaceutically acceptable Salts 
thereof. Folinic acid is an intermediate product of the 
metabolism of folic acid; the active form into which that acid 
is converted in the body, ascorbic acid being a necessary 
factor in the conversion process. Folinic acid has been used 
therapeutically as an antidote to folic acid antagonists Such 
as methotrexate which block the conversion of folic acid 
into folinic acid. Additionally, folinic acid has been used as 
an anti-anemic (combating folate deficiency). See The 
Merck Index, Monograph No. 4141 (11" Ed. 1989). Folinic 
acid and the pharmaceutically acceptable Salts thereof (here 
after Sometimes referred to as “active compounds') are 
known, and can be made in accordance with known proce 
dures. Seegenerally The Merck Index, Monograph No. 4141 
(11th Ed. 1989); U.S. Pat. No. 2,741,608. Preferably phar 
maceutically acceptable Salts are alkaline metal or alkaline 
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earth Salts, Such as Sodium, potassium or calcium Salts, of 
the carboxylic acid group of folinic acid. More preferably, 
the pharmaceutically acceptable Salt is the calcium Salt of 
folinic acid. 

0069. Other agents that may be incorporated into the 
present composition are one or more of a variety of thera 
peutic agents that are administered to humans and animals. 
Some of the categories of agents Suitable for incorporation 
into the present composition and formulations are analge 
Sics, pre-menstrual medications, agents, anti-aging agents, 
anti-anxyolytic agents, mood disorder agents, anti-depres 
Sants, anti-bipolar mood agents, anti-Schyzophrenic agents, 
anti-cancer agents, alkaloids, blood pressure controlling 
agents, hormones, anti-inflammatory agents, muscle relax 
ants, Steroids, Soporific agents, anti-ischemic agents, anti 
arrythmic agents, contraceptives, Vitamins, minerals, tran 
quilizers, neurotransmitter regulating agents, wound healing 
agents, anti-angyogenic agents, cytokines, growth factors, 
anti-metastatic agents, antacids, anti-histaminic agents, anti 
bacterial agents, anti-Viral agents, anti-gas agents, appetite 
SuppreSSants, Sun Screens, emolients, skin temperature low 
ering products, radioactive phosphorescent and fluorescent 
contrast diagnostic and imaging agents, libido altering 
agents, bile acids, laxatives, anti-diarrheic agents, skin 
renewal agents, hair growth agents, analgesics, pre-men 
Strual medications, anti-menopausal agents Such as hor 
mones and the like, anti-aging agents, anti-anxiolytic agents, 
nociceptic agents, mood disorder agents, anti-depressants, 
anti-bipolar mood agents, anti-Schizophrenic agents, anti 
cancer agents, alkaloids, blood preSSure controlling agents, 
hormones, anti-inflammatory agents, other agents Suitable 
for the treatment and prophylaxis of diseases and conditions 
asSociated or accompanied with pain and inflammation, Such 
as arthritis, burns, wounds, chronic bronchitis, chronic 
obstructive pulmonary disease (COPD), inflammatory 
bowel disease Such as Crohn's disease and ulcerative colitis, 
autoimmune disease Such as lupus erythematosus, muscle 
relaxants, Steroids, Soporific agents, anti-ischemic agents, 
anti-arrhythmic agents, contraceptives, Vitamins, minerals, 
tranquilizers, neurotransmitter regulating agents, wound and 
burn healing agents, anti-angiogenic agents, cytokines, 
growth factors, anti-metastatic agents, antacids, anti-hista 
minic agents, antibacterial agents, anti-Viral agents, anti-gas 
agents, agents for reperfusion injury, counteracting appetite 
SuppreSSants, Sun Screens, emollients, skin temperature low 
ering products, radioactive phosphorescent and fluorescent 
contrast diagnostic and imaging agents, libido altering 
agents, bile acids, laxatives, anti-diarrheic agents, skin 
renewal agents, hair growth agents, etc. 
0070 Among the hormones are female and male sex 
hormones Such as premarin, progesterone, androsterones 
and their analogues, thyroxine and glucocorticoids, among 
the libido altering agents are Viagra and other NO-level 
modulating agents, among the analgesics are over-the 
counter medications Such as ibuprofen, oruda, aleve and 
acetaminofen and controlled Substances Such as morphine 
and codeine, among the anti-depressants are tricyclics, 
MAO inhibitors and epinephrine, -y-amino butyric acid 
(GABA), dopamine and Serotonin level elevating agents, 
e.g. Prozac, Amytryptilin, Wellbutrin and Zoloft, among the 
skin renewal agents are Retin-A, hair growth agents Such as 
Rogaine, among the anti-inflammatory agents are non-Ste 
roidal anti-inflammatory drugs (NSAIDs) and steroids, 
among the Soporifics are melatonin and Sleep inducing 
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agents Such as diazepam, cytoprotective, anti-ischemic and 
head injury agents Such as enadoline, and many others. 
Examples of agents in the different groups are provided in 
the following list. Examples of analgesics are Acetomi 
nophen, Anilerdine, Aspirin, Buprenorphine, Butabital, 
Butorpphanol, Choline Salicylate, Codeine, DeZocine, 
Diclofenac, Diflunisal, Dihydrocodeine, Elcatoninin, Etod 
olac, Fenoprofen, Hydrocodone, Hydromorphone, Ibupro 
fen, Ketoprofen, Ketorolac, LeVorphanol, Magnesium Sali 
cylate, Meclofenamate, Mefenamic Acid, Meperidine, 
Methadone, Methotrimeprazine, Morphine, Nalbuphine, 
Naproxen, Opium, Oxycodone, Oxymorphone, Pentazocine, 
Phenobarbital, Propoxyphene, Salsalate, Sodium Salicylate, 
Tramadol and Narcotic analgesics in addition to those listed 
above. See, Mosby's Physician's GenRX. Examples of anti 
anxiety agents include Alprazolam, Bromazepam, Bus 
pirone, Chlordiazepoxide, ChlormeZanone, CloraZepate, 
Diazepam, Halazepam, Hydroxy Zine, KetaSZolam, 
Lorazepam, Meprobamate, Oxazepam and Prazepam, 
among others. Examples of anti-anxiety agents associated 
with mental depression are Chlordiazepoxide, Amitriptyline, 
Loxapine Maprotiline and Perphenazine, among others. 
Examples of anti-inflammatory agents are non-rheumatic 
Aspirin, Choline Salicylate, Diclofenac, Diflunisal, Etod 
olac, Fenoprofen, Floctafenine, Flurbiprofen, Ibuprofen, 
Indomethacin, Ketoprofen, Magnesium Salicylate, Meclofe 
namate, Mefenamic Acid, Nabumetone, Naproxen, 
Oxaprozin, Phenylbutazone, Piroxicam, Salsalate, Sodium 
Salicylate, Sulindac, Tenoxicam, Tiaprofenic Acid, Tol 
metin. Examples of anti-inflammatories for ocular treatment 
are Diclofenac, Flurbiprofen, Indomethacin, Ketorolac, 
Rimexolone (generally for post-operative treatment). 
Examples of anti-inflammatories for non-infectious nasal 
applications are BeclomethaXone, BudeSonide, Dexametha 
Sone, Flunisolide, Triamcinolone, and the like. Examples of 
Soporifics (anti-insomnia/sleep inducing agents) Such as 
those utilized for treatment of insomnia, are Alprazolam, 
Bromazepam, Diazepam, Diphenhydramine, Doxylamine, 
Estazolam, Flurazepam, Halazepam, Ketazolam, 
Lorazepam, Nitrazepam, Prazepam Quazepam, Temazepam, 
Triazolam, Zolpidem and Sopiclone, among others. 
Examples of Sedatives are Diphenhydramine, Hydroxy Zine, 
Methotrimeprazine, Promethazine, Propofol, Melatonin, 
Trimeprazine, and the like. Examples of Sedatives and 
agents used for treatment of petit mal and tremors, among 
other conditions, are Amitriptyline HCl, Chlordiazepoxide, 
Amobarbital, Secobarbital, Aprobarbital, Butabarbital, Eth 
chiorvynol, Glutethimide, L-Tryptophan, Mephobarbital, 
MethoHexital Na, Midazolam HCl, Oxazepam, Pentobar 
bital Na, Phenobarbital, Secobarbital Na, Thiamylal Na, and 
many others. Agents used in the treatment of head trauma 
(Brain Injury/Ischemia) include Enadoline HCl (e.g. for 
treatment of Severe head injury, orphan Status, Warner 
Lambert). Examples of cytoprotective agents and agents for 
the treatment of menopause and menopausal Symptoms are 
Ergotamine, Belladonna Alkaloids and Phenobarbitals. 
Examples of agents for the treatment of menopausal vaso 
motor Symptoms are Clonidine, Conjugated Estrogens and 
Medroxyprogesterone, Estradiol, Estradiol Cypionate, 
Estradiol Valerate, Estrogens, conjugated Estrogens, esteri 
fied Estrone, Estropipate and Ethinyl Estradiol. Examples of 
agents for treatment of symptoms of Pre Menstrual Syn 
drome (PMS) are Progesterone, Progestin, Gonadotrophic 
Releasing Hormone, oral contraceptives, Danazol, Lupro 
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lide Acetate and Vitamin B6. Examples of agents for the 
treatment of emotional/psychiatric treatments are Tricyclic 
Antidepressants including Amitriptyline HCl (Elavil), Ami 
triptyline HCl, Perphenazine (Triavil) and Doxepin HCl 
(Sinequan). Examples of tranquilizers, anti-depressants and 
anti-anxiety agents are Diazepam (Valium), Lorazepam 
(Ativan), Alprazolam (Xanax), SSRIs (selective Serotonin 
reuptake inhibitors), Fluoxetine HCl (Prozac), Sertaline HCl 
(Zoloft), Paroxetine HCl (Paxil), Fluvoxamine Maleate 
(Luvox), Venlafaxine HCl (Effexor), Serotonin, Serotonin 
Agonists (Fenfluramine), and other over the counter (OTC) 
medications. Examples of anti-migraine agents are Imitrex 
and the like. 

0071. The amount of each active agent may be adjusted 
when, and if, additional agents with Overlapping activities 
are included as discussed in this patent. The dosage of the 
active compounds, however, may vary depending on age, 
weight, and condition of the Subject. Treatment may be 
initiated with a Small dosage, e.g. less than the optimal dose, 
of the first active agent of the invention, be it a non 
glucocorticoid Steroid or a ubiquinone, and optionally other 
bioactive agents described above. This may be similarly 
done with the Second active agent, until a desirable level is 
attained. Or Vice versa, for example in the case of multivi 
tamins and/or minerals, the Subject may be Stabilized at a 
desired level of these products and then administered the 
first active compound. The dose may be increased until a 
desired and/or optimal effect under the circumstances is 
reached. In general, the active agent is preferably adminis 
tered at a concentration that will afford effective results 
without causing any unduly harmful or deleterious Side 
effects, and may be administered either as a Single unit dose, 
or if desired in convenient Subunits administered at Suitable 
times throughout the day. The Second therapeutic or diag 
nostic agent(s) is (are) administered in amounts which are 
known in the art to be effective for the intended application. 
In cases where the Second agent has an overlapping activity 
with the principal agent, the dose of one of the other or of 
both agents may be adjusted to attain a desirable effect 
without exceeding a dose range that avoids untoward Side 
effects. Thus, for example, when other analgesic and anti 
inflammatory agents are added to the composition, they may 
be added in amounts known in the art for their intended 
application or in doses. Somewhat lower that when admin 
istered by themselves. 
0.072 The active compounds provided in this patent are 
preferably administered to the Subject as a pharmaceutical 
composition. Pharmaceutical compositions for use in the 
present invention include formulations Suitable for Systemic 
and topical administration, including by inhalation, intra 
pulmonary infusion, nasal, respirable, oral, topical (includ 
ing buccal, Sublingual, dermal and intraocular), parenteral 
(including Subcutaneous, intradermal, intramuscular, intra 
venous and intraarticular), and transdermal administration. 
The compositions may conveniently be provided in bulk, or 
presented in unit or multiple dosage form, and may be 
prepared by any of the methods well known in the art. 
0073. The active compounds disclosed herein may be 
administered to the lungs, i.e. intrapulmonarily, nasally, 
respirably or by inhalation, of a Subject by any Suitable 
means. A preferred method of administration is by generat 
ing an aerosol or Spray comprised of nasal or respirable 
particles comprising the active compound. The thus admin 
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istered particles are then inhaled by the Subject, i.e. by 
inhalation, intrapulmonary drip, or nasal administration, or 
by direct administration into the airways or respiration. The 
respirable or inhalable particles may be liquid or Solid, and 
they are preferably in the range of about 0.01, 0.05, about 
0.5, about 1, about 2, about 2.5, about 3.5, about 4 to about 
6, about 8, about 10 micron, and preferably about 1 to about 
5 micron (respirable or inhalable particles), or about 8, about 
10, about 15, about 20, about 30 to about 50, about 100, 
about 150, about 200, about 300, about 400, about 500 
micron, preferably about 10 to about 50 micron for intra 
pulmonary instillation or nasal administration. The range of 
particle size for administering directly to the lungs is about 
0.01 um to about 10 um. Preferably, it is about 0.05 um to 
about 10 lim. The range of particle size for nasal adminis 
tration is about 10 mm about 100 mm. Preferably, it is about 
10 um to about 50 lum. AS explained above, particles of 
non-respirable size that are included in the aerosol or Spray 
tends to deposit in the throat and be Swallowed, and the 
quantity of non-respirable particles in the aeroSol is prefer 
ably minimized. For nasal administration or intrapulmonary 
instillation, particularly for newborn babies and infants, a 
particle size in the range of about 10 to about 50 microns is 
preferred to ensure deposition and retention in the nasal or 
pulmonary cavity. 

0074 Liquid pharmaceutical compositions of the active 
compound for producing an aerosol or Spray may be pre 
pared by combining the active compound with a stable 
vehicle, Such as Sterile pyrogen free water. Solid particulate 
compositions containing respirable dry particles of micron 
ized active compound may be prepared by grinding dry 
active compound with a mortar and pestle, and then passing 
the micronized composition through a 400 mesh Screen to 
break up or Separate out large agglomerates. A Solid par 
ticulate composition comprised of the active compound may 
optionally contain a dispersant that Serves to facilitate the 
formation of an aerosol. A Suitable dispersant is lactose, 
which may be blended with the active compound in any 
Suitable ratio, e.g. a 1 to 1 ratio by weight. Again, other 
therapeutic and formulation compounds may also be 
included, Such as a Surfactant to improve the State of 
Surfactant in the lung and help with the absorption of the 
active agent. 

0075 Aerosols of liquid particles comprising the active 
agent may be produced by any Suitable means, Such as with 
a nebulizer. See, e.g. U.S. Pat. No. 4,501,729. Nebulizers are 
commercially available devices that transform Solutions or 
Suspensions of the active ingredient into a therapeutic aero 
Sol mist either by means of acceleration of a compressed gas, 
typically air or oxygen, through a narrow Venturi orifice or 
by means of ultrasonic agitation. Suitable compositions for 
use in nebulizer comprise the active ingredient in a liquid 
carrier or diluent, the active ingredient comprising about 
0.05 up to about 40% w/w of the composition, preferably 
about 1 to less than about 20% w/w. The carrier is typically 
water or a dilute aqueous alcoholic Solution, preferably 
made isotonic with body fluids by the addition of, for 
example Sodium chloride. Other carriers, however, are also 
Suitable as an artisan would know. Optional additives 
include preservatives if the composition is not prepared 
Sterile. Examples of preservatives are methyl hydroxyben 
Zoate, antioxidants, flavoring agents, Volatile oils, buffering 
agents and Surfactants. Others, however, are also Suitable. 
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0.076 Aerosols of Solid particles comprising the active 
compound may likewise be produced with any Solid par 
ticulate medicament aeroSol generator. AeroSol and Spray 
generators for administering Solid particulate medicaments 
to a Subject, comprise product particles that are respirable or 
inhalable, and they generate a Volume of aeroSol containing 
a predetermined metered dose of a medicament at a rate 
Suitable for human administration. Examples of Such aeroSol 
and Spray generators include metered dose inhalers and 
insufflators known in the art. 

0.077 Compositions suitable for oral administration may 
be presented in discrete units, Such as capsules, cachets, 
lozenges, or tablets, each containing a pre-determined 
amount of the active compound; as a powder 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 
compositions may be prepared by any Suitable method of 
pharmacy that includes the Step of bringing into association 
the active compound and a Suitable carrier. In general, the 
compositions of the invention are prepared by uniformly and 
intimately admixing the active compound with a liquid or 
finely divided Solid carrier, or both, and then, if necessary, 
Shaping the resulting mixture. For example, tablet may be 
prepared by compressing or molding a powder or granules 
containing the active compound alone, or optionally with 
one or more accessory ingredients. Compressed tablets may 
be prepared by compressing, in a Suitable machine, the 
compound in a free-lowing form, Such as a powder or 
granules optionally mixed with a binder, lubricant, inert 
diluent, and/or Surface active/dispensing agent(s) or Surfac 
tants. Molded tablets may be made by molding, in a suitable 
machine, the powdered compound moistened with an inert 
liquid binder. Compositions for oral administration may 
optionally include enteric coatings known in the art to 
prevent degradation of the compositions in the Stomach and 
provide release of the drug in the Small intestine. 
0078 Compositions suitable for buccal or sub-lingual 
administration include lozenges comprising the active com 
pound in a flavored base, usually Sucrose and acacia or 
tragacanth, and pastilles comprising the compound in an 
inert base Such as gelation and glycerin or Sucrose and 
acacia. 

0079 Compositions suitable for parenteral administra 
tion comprise Sterile aqueous and non-aqueous injection 
Solutions, Suspensions or emulsions of the active compound, 
which preparations are preferably isotonic with the blood of 
the intended recipient. These preparations may contain anti 
oxidants, buffers, Surfactants, bacterioStats, Solutes which 
render the compositions isotonic with the blood of the 
intended recipient, and other formulation components 
known in the art. Aqueous and non-aqueous Sterile Suspen 
Sions may include Suspending agents and thickening agents. 
The compositions may be presented in unit-dose 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 injection Solutions, Suspensions and 
emultions may be prepared from Sterile powders, granules 
and tablets of the kind previously described. 
0080 Compositions suitable for topical application to the 
skin preferably take the form of an ointment, cream, lotion, 
paste, gel, Spray, aeroSol, or oil, although others are also 
Suitable. Carriers that may be used include Vaseline, lano 
line, polyethylene glycols, alcohols, transdermal enhancers, 
and combinations of two or more thereof. 
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0081 Compositions suitable for rectal and vaginal 
administration are also included and may be prepared by 
methods known in the art. 

0082 Compositions suitable for transdermal administra 
tion may be presented as discrete patches adapted to remain 
in intimate contact with the epidermis of the recipient for a 
prolonged period of time. Compositions Suitable for trans 
dermal administration may also be delivered by iontophore 
sis. See, e.g. Pharmaceutical Research 3:318 (1986). They 
typically take the form of an optionally buffered aqueous 
Solution of the active compound containing appropriate ions 
to facilitate the iontophoretic delivery of the agent. 
0083. The following examples are provided to illustrate 
the present invention in a more complete manner, and should 
not be construed as restrictive of the invention. 

EXAMPLES 

0084. In the examples provided below, EA means an 
epiandrosterone, DHEA means dehydroepiandrosterone, S 
means Seconds, mg means milligrams, kg means kilograms, 
kW means kilowatts, Mhz means megahertz, CoQ means a 
ubiquinone, and nmol means nanomoles. 

Examples 1 and 2 

In Vivo Effects of Folinic Acid and DHEA on 
Adenosine Levels 

0085) Young adult male Fischer 344 rats (120 grams) 
were administered dehydroepiandrosterone (DHEA) (300 
mg/kg) or methyltestosterone (40 mg/kg) in carboxymeth 
ylcellulose by gavage once daily for fourteen dayS. Folinic 
acid (50 mg/kg) was administered intraperitoneally once 
daily for fourteen days. On the fifteenth day, the animals 
were sacrificed by microwave pulse (1.33 kw, 2450 MHZ, 
6.5 s) to the cranium, which instantly denatures all brain 
protein and prevents further metabolism of adenosine. 
Hearts were removed from animals and flash frozen in liquid 
nitrogen with 10 Seconds of death. Liver and lungs were 
removed en bloc and flash frozen within 30 seconds of 
death. Brain tissue was Subsequently dissected. Tissue 
adenosine was extracted, derivatized to 1, N6-ethenoadenos 
ine and analyzed by high performance liquid chromatogra 
phy (HPLC) using spectrofluorometric detection according 
to the method of Clark and Dar (J. Neuroscience Methods 
25:243 (1988)). Results of these experiments are summa 
rized in Table 1 below. Results are expressed as the 
meant-SEM, with p<0.05 compared to control group and 
up p<0.05 compared to DHEA or methyltestosterone-treated 
groupS. 

TABLE 1. 

In Vivo Effect of DHEA, 8-1-methyltestosterone & 
Folinic Acid on Adenosine Levels in Various Rat Tissues 

Intracellular Adenosine 
nmol/mg protein) Lung 

Heart Lung Brain 

Control 10.6 - 0.6 3.1 O. 0.5 + 0.04 
(n = 12) (n = 6) (n = 12) 

DHEA 6.7 - 0.5 2.3 O.3 O.19 O.O1 
(300 mg/kg) (n = 12) (n = 6) (n = 12) 
Methyltestosterone 8.3 1.O N.D. O.42 0.06 
(40 mg/kg) (n = 6) (n = 6) 
Methyltestost. (M) 6.O. O.4 N.D. O.32 O.O3 
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TABLE 1-continued 

In Vivo Effect of DHEA, 8-1-methyltestosterone & 
Folinic Acid on Adenosine Levels in Various Rat Tissues 

Intracellular Adenosine 
nmol/mg protein) Lung 

Heart Lung Brain 

(120 mg/kg) (n - 6) (n = 6) 
Folinic Acid (F.A.) 12.4 + 2.1 N.D. O.72 O.09 
(50 mg/kg) (n = 5) (n = 5) 
DHEA. F.A. 11.1 - 0.6 N.D. O.SS O.09 
(300 mg/kg:50 mg/kg) (n = 5) (n = 5) 
M + F.A. 9.1 - 0.4 N.D. O.60 OO6 
(120 mg/kg:50 mg/kg) (n = 6) (n = 6) 

N.D. = Not Determined 

0.086 The results of these experiments indicate that rats 
administered DHEA or methyltestosterone daily for two 
weeks showed multi-organ depletion of adenosine. Deple 
tion was dramatic in brain (60% depletion for DHEA, 34% 
for high dose methyltestosterone) and heart (37% depletion 
for DHEA, 22% depletion for high dose Methyltestoster 
one). Co-administration of folinic acid completely abrogated 
Steroid-mediated adenosine depletion. Folinic acid admin 
istered alone induce increase in adenosine levels for all 
organs Studied. 

Example 3 

Preparation of the Experimental Model 

0087 Cell cultures, HT-29 SF cells, which represent a 
subline of HY-29 cells (ATCC, Rockville, Md.) and are 
adapted for growth in completely defined serum-free PC-1 
medium (Ventrex, Portland, Me.), were obtained. Stock 
cultures were maintained in this medium at 37 C. in a 
humidified atmosphere containing 5% CO2. At confluence 
cultures were replated after dissociation using trypsin/EDTA 
(Gibco, Grand Island, N.Y.) and re-fed every 24 hours. 
Under these conditions, the doubling time for HT-29 SF 
cells during logarithmic growth was 24 hours. 

Example 4 

Flow Cytometry 

0088 Cells were plated at 10/60-mm dish in duplicate. 
For analysis of cell cycle distribution, cultures were exposed 
to either 0, 25, 50, or 200 uM DHEA. For analysis of 
reversal of cell cycle effects of DHEA, cultures were 
exposed to either 0 or 25 uM DHEA, and the media were 
supplemented with MVA, CH, RN, MVA plus CH, or MVA 
plus CH plus RN or were not supplemented. Cultures were 
trypsinized following 0, 24, 48, or 74 hours and fixed and 
Stained using a modification of a procedure of Bauer et al., 
Cancer Res., 46:3173-3178 (1986). Briefly, cells were col 
lected by centrifugation and resuspended in cold phosphate 
buffered Saline. Cells were fixed in 70% ethanol, washed, 
and resuspended in phosphate-buffered Saline. One ml hypo 
tonic stain Solution (50 ug/ml propidium iodide (Sigma 
Chemical Co.), 20 tug/ml Rnase A (Boehringer Mannheim, 
Indianapolis, Ind.), 30 mg/ml polyethylene glycol, 0.1% 
Triton X-100 in 5 mM citrate buffer) was then added, and 
after 10 min at room temperature, 1 ml of isotonic Stain 
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Solution (propidium iodide, polyethylene glycol, Triton 
X-100 in 0.4MNaCl) was added and the cells were analyzed 
using a flow cytometer, equipped with pulse width/pulse 
area doublet discrimination (Becton Dickinson Immunocy 
tometry Systems, San Jose, Calif.) After calibration with 
fluorescent beads, a minimum of 2x10" cells/sample were 
analyzed, data were displayed S total number of cells in each 
of 1024 channels of increasing fluorescence intensity, and 
the resulting histogram was analyzed using the Cellfit analy 
sis program (Becton Dickinson). 

Example 5 

DHEAEffect on Cell Growth 

0089 Cells were plated 25,000 cells/30 mm dish in 
quadruplicate, and after 2 days received 0, 12.5, 25, 50, or 
200 uMDHEA. Cell number was determined 0, 24, 48, and 
72 hours later using a Coulter counter (model Z, Coulter 
Electronics, Inc., Hialeah, Fla.). DHEA (AKZO, Basel, 
Switzerland) was dissolved in dimethyl sulfoxide, filter 
sterilized, and stored at -20° C. until use. 
0090 FIG. 1 illustrates the inhibition of growth for 
HT-29 cells by DHEA. Points refer to numbers of cells, and 
bars refer to SEM. Each data point was performed in 
quadruplicate, and the experiment was repeated three times. 
Where SEM bars are not apparent, SEM was smaller than 
symbol. Exposure to DHEA resulted in a reduced cell 
number compared to controls after 72 hours in 12.5 UM, 48 
hours in 25 or 50 uM, and 24 hours in 200 uM DHEA, 
indicating that DHEA produced a time- and dose-dependent 
inhibition of growth. 

Example 6 

DHEA Effect on Cell Cycle 
0091) To examine the effects of DHEA on cell cycle 
distribution, HT-29 SF cells were plated (10 cells/60 mm 
dish), and 48 hours later treated with 0.25, 50, or 200 uM 
DHEA. FIGS. 2A and 2B illustrate the effects of DHEA on 
cell cycle distribution in HT-29 SF cells. After 24, 48, and 
72 hours, cells were harvested, fixed in ethanol, and Stained 
with propidium iodide, and the DNA content/cell was deter 
mined by flow cytometric analysis. The percentage of cells 
in G, S, and GM phases was calculated using the Cellfit 
cell cycle analysis program. S phase is marked by a quad 
rangle for clarity. Representative histograms from duplicate 
determinations are shown. The experiment was repeated 
three times. 

0092. The cell cycle distribution in cultures treated with 
25 or 50 uMDHEA was unchanged after the initial 24 hours. 
However, as the time of exposure to DHEA increased, the 
proportion of cells in S phase progressively decreased, and 
the percentage of cells in G, S and GM phases was 
calculated using the Cellfit cell cycle analysis program. S 
phase is marked by a quadrangle for clarity. Representative 
histograms from duplicate determinations are shown. The 
experiment was repeated three times. 
0093. The cell cycle distribution in cultures treated with 
25 or 50 uMDHEA was unchanged after the initial 24 hours. 
However, as the time of exposure to DHEA increased, the 
proportion of cells in S phase progressively decreased and 
the percentage of cells in G1 phase was increased after 72 
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hours. A transient increase in GM phase cells was apparent 
after 48 hours. Exposure to 200 uM DHEA produced a 
Similar but more rapid increase in the percentage of cells in 
G and a decreased proportion of cells in S phase after 24 
hours, which continued through the treatment. This indicates 
that DHEA produced a G block in HT-29 SF cells in a 
time-and dose-dependent manner. 

Example 7 
Reversal of DHEA-Mediated Effect on Growth & 

Cell Cycle 
0094) Cells were plated as above, and after 2 days 
received either 0 or 25 uM DHEA-containing medium 
supplemented with mevalonic acid (“MVA'; uM) squalene 
(“SQ"; 80 uM), cholesterol (“CH"; 15 lug/ml), MVA plus 
CH, ribonucleosides (“RN"; uridine, cytidine, adenosine, 
and guanosine at final concentrations of 30 uM each), 
deoxyribonucleosides ("DN"; thymidine, deoxycytidine, 
deoxyadenosine and deoxyguanosine at final concentrations 
of 20 uM each). RN plus DN, or MVA plus CH plus RN, or 
medium that was not Supplemented. All compounds were 
obtained from Sigma Chemical Co. (St. Louis, Mo.) Cho 
lesterol was solubilized in ethanol immediately before use. 
RN and DN were used in maximal concentrations shown to 
have no effects on growth in the absence of DHEA. 
0.095 FIGS. 3A and 3B illustrate the reversal of DHEA 
induced growth inhibition in HT-29 SF cells. In A, the 
medium was supplemented with 2 uMMVA, 80 uM SQ, 15 
ug/ml CH, or MVA plus CH (MVA+CH) or was not supple 
mented (CON). In B, the medium was supplemented with a 
mixture of RN containing uridine, cytidine, adenosine, and 
guanosine in final concentrations of 30 uM each; a mixture 
of DN containing thymidine, deoxycytidine, deoxyadenos 
ine and deoxyguanosine in final concentrations of 20 uM 
each; RN plus DN (RN+DN); or MVA plus CH plus RN 
(MVA+CH+RN). Cell numbers were assessed before and 
after 48 hours of treatment, and culture growth was calcu 
lated as the increase in cell number during the 48 hour 
treatment period. Columns represent cell growth percentage 
of untreated controls; bars represent SEM. Increase in cell 
number in untreated controls was 173,370"6518. Each data 
point represents quadruplicate dishes from four independent 
experiments. Statistical analysis was performed using Stu 
dent's t test up p<0.01; K p, 0.001; compared to treated 
controls. Note that supplements had little effect on culture 
growth in absence of DHEA. 
0.096 Under these conditions, the DHEA-induced growth 
inhibition was partially overcome by addition of MVA as 
well as by addition of MVA plus CH. Addition of SQ or CH 
alone had no Such effect. This Suggest that the cytostatic 
activity of DHEA was in part mediated by depletion of 
endogenous mevalonate and Subsequent inhibition of the 
biosynthesis of an early intermediate in the cholesterol 
pathway that is essential for cell growth. Furthermore, 
partial reconstitution of growth was found after addition of 
RN as well as after addition of RN plus DN but not after 
addition of DN, indicating that depletion of both mevalonate 
and nucleotide pools is involved in the growth-inhibitory 
action of DHEA. However, none of the reconstitution con 
ditions including the combined addition of MVA, CH, and 
RN completely overcame the inhibitory action of DHEA, 
Suggesting either cytotoxic effects or possibly that additional 
biochemical pathways are involved. 
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Example 8 

Reversal of DHEA Effect on Cell Cycle 
0097 HT-29 SF cells were treated with 25 FM DHEA in 
combination with a number of compounds, including MVA, 
CH, or RN, to test their ability to prevent the cell cycle 
specific effects of DHEA. Cell cycle distribution was deter 
mined after 48 and 72 hours using flow cytometry. 
0.098 FIGS. 4A to 4D illustrate reversal of DHEA 
induced arrest in HT-29 SF cells. Cells were plated (10 
cells/60 mm dish) and 48 hours later treated with either 0 or 
25 FM DHEA. The medium was supplemented with 2 FM 
MVA; 15 Fg/ml CH; a mixture of RN containing uridine, 
cytidine, adenosine, and guanosine in final concentrations of 
30 FM; MVA plus CH (MVA+CH); or MVA plus CH plus 
RN (MVA+CH+RN) or was not supplemented. Cells were 
harvested after 48 or 72 hours, fixed in ethanol, and stained 
with propidium iodine, and the DNA content per cell was 
determined by flow cytometric analysis. The percentage of 
cells in G, S, and GM phases were calculated using the 
Cellfit cell cycle profile analysis program. S phase is marked 
by a quadrangle for clarity. Representative histograms from 
duplicative determinations are shown. The experiment was 
repeated two times. Note that supplements had little effect 
on cell cycle progression in the absence of DHEA. 
0099. With increasing exposure time, DHEA progres 
sively reduced the proportion of cells in S phase. While 
inclusion of MVA partially prevented this effect in the initial 
48 hours but not after 72 hours, the addition of MVA plus 
CH was also able to partially prevent S phase depletion at 72 
hours, suggesting a requirement of both MVA and CH for 
cell progression during prolonged exposure. The addition of 
MVA, CH, and RN was apparently most effective at recon 
Stitution but Still did not restore the percentage of S phase 
cells to the value seen in untreated control cultures. CH or 
RN alone had very little effect at 48 hours and no effect at 
72 hours. 

0100 Morphologically, cells responded to DHEA by 
acquiring a rounded shape, which was prevented only by the 
addition of MVA to the culture medium (data not shown). 
Some of the DNA histograms after 72 hours DHEA expo 
Sure in FIG. 4 also show the presence of a Subpopulation of 
cells possessing apparently reduced DNA content. Since the 
HT-29 cell line is known to carry populations of cells 
containing varying numbers of chromosomes (68-72, 
ATCC), this may represent a subset of cells that have 
Segregated carrying fewer chromosomes. 

Example 9 

Conclusions 

0101 The examples above provide evidence that in vitro 
exposure of HT-29 SF human colonic adenocarcinoma cells 
to concentrations of DHEA known to deplete endogenous 
mevalonate results in growth inhibition and G arrest and 
that addition of MVA to the culture medium in part prevents 
these effects. DHEA produced effects upon protein isopre 
nylation which were in many respects similar to those 
observed for specific 3-hydroxy-3-methyl-glutaryl-CoA 
reductase inhibitorS Such as lovastatin and compactin. 
Unlike direct inhibitors of mevalonate biosynthesis, how 
ever, DHEA mediates its effects upon cell cycle progression 
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and cell growth in a pleiotropic manner involving ribo-and 
deoxyribonucleotide biosynthesis and possibly other factors 
as well. 

Example 10 

Effect of CoOS & an EA on In Vitro NADPH 
Levels 

0102) Glucose-6-Phosphate Dehydrogenase (G6PD) is 
an important enzyme that is widespread in mammals, and is 
involved in the conversion of NADP to NADPH, thereby 
increasing NADPH levels. An inhibition of the G6PD 
enzyme, thus, will be expected to result in a reduction of 
cellular NADPH levels, which event, in turn, will be 
expected to inhibit pathways that are heavily dependent on 
NADPH. One such pathway, the so-called One-Carbon-Pool 
pathway, also known as the Folate Pathway, is directly 
involved in the production of adenosine by addition of the 
C, and Cs carbon atoms of the purine ring. Consequently, the 
inhibition of this pathway will lead to adenosine depletion. 
0103) The present invention is broadly applicable to 
Epiandrosterones (EAS) and Ubiquinones (CoQs). The 
description of the pathways involved in the present inven 
tion are described in the Background Section. The present 
experiment was designed to show that one EA and two CoQS 
inhibit NADPH levels. DHEA, an Epiandrosterone, has 
already been shown to decrease levels of adenosine in 
various tissues. See, Examples 1 and 2 above. The fact that 
two CoQs are shown to lower NADPH levels to a similar 
extent as an Epiandrosterone, let alone to a similar extent 
ensures that the NADPH reduction caused by the CoQS will 
also result in lower cellular adenosine levels or in adenosine 
cell depletion. Thus, in accordance with the invention, both 
Epiandrosterones and Ubiquinones decrease levels of 
adenosine and, therefore, are useful as medicaments for use 
in the treatment of diseases where a decrease of adenosine 
levels or its depletion is desirable, including respiratory 
diseases Such as asthma, bronchoconstriction, lung inflam 
mation and allergies and the like. Both Ubiquinones and 
DHEA inhibit NADPH levels in a statistically significant 
manner, when compared to a control. Moreover, the 
Ubiquinone inhibits NADPH levels to a similar extent as 
DHEA. The present invention is broadly applicable to the 
use of Epiandrosterones (EAS) and Ubiquinones (CoQs) to 
the treatment of respiratory and lung diseases, and other 
diseases associated with varying levels of adenosine, 
adenosine hyperSensitivity, asthma, bronchoconstriction, 
and/or lung inflammation and allergies. The DHEA and 
Ubiquinones employed in the present experiments are 
equivalent to those described and exemplified above. 
0104 Enzymatic Assay of Purified G6PDH 
0105 The reaction mixture contained 50 mM glycyl 
glycine buffer, pH 7.4, 2 mM D-glucose-6-phosphate, 0.67 
mM Beta-NADP, 10 mM MgCl, and 0.0125 units of 
G6PDH in a final volume of 3.0 ml. All experiments were 
repeated 4 times. 
0106 The control group contained 3 samples that were 
added no DHEA or Ubiquinone. The experimental group 
contained a similar number of Samples (3) for each concen 
tration of DHEA or Ubiquinone. One group was added 
DHEA (in triplicate) at different concentrations. A second 
group was added different concentrations of a CoQ of long 
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Side chain (in triplicate), and a third group received a CoQ 
of short Side chain (in triplicate), both at various doses in the 
tiM range. 
0107 The reaction was started by addition of the enzyme, 
and the increase in absorbance at 340 run was measured for 
5 minutes. Each data point was conducted in triplicate, and 
the fall experiment was repeated 4 times. 
0108) Both DHEA and the Ubiquinones inhibited the 
enzyme activity in a Statistically significant manner when 
compared to controls. DHEA was found to inhibit by 72% 
in vitro the activity of purified G6PDH when compared to 
control. Both Ubiquinones inhibited the activity of purified 
G6PDH in vitro by an amount that was not statistically 
significantly different from that of DHEA. Both DHEA and 
the Ubiquinones inhibited the enzyme in a Statistically 
Significant manner when compared to controls. Both long 
chain and short chain CoOS were found to be effective 
inhibitors of G6PDH. 

0109) The above results clearly indicate that CoQ 
reduced cellular levels of NADPH to an extent similar to 
DHEA and consequently cellular adenosine leves, and has a 
therapeutic effect on diseases and conditions associated with 
them. The present results hsow that CoQs have a therapeutic 
effect Similar to that of epiandrosterones. The pathways 
involved in the present invention, as descripted above, Show 
the criticality of the results reported here, showing that an 
Epiandrosterone (DHEA) and show Ubiquinones inhibit 
NADPH levels in a statistically significant manner. The 
same epiandrosterone (DHEA) was shown in Examples 1 
and 2 to decrease levels of adenosine in various tissues. The 
two different Ubiquinones emplyed lowered NADPH levels 
to a similar extent as DHEA. The NADPH reduction caused 
by the Ubiquinones will, in the case of DHEA, result in 
lower cellular adenosine levels or adenosine depletion. 
Thus, in accordance with the invention, both Epiandroster 
ones and Ubiquinones decrease levels of adenosine and are, 
therefore, useful in the therapy of diseases and conditions 
where a decrease of adenosine levels or its depletion are 
desirable, including respiratory and airway diseaseS Such as 
asthma, bronchoconstriction, lung inflammation and aller 
gies, and the like. 
0110. These are clearly Superior results, which could not 
have been expected based on the knowledge of the art at the 
time of this invention. The experimental data and results 
provided are clearly enabling of the effect of Ubiquinones on 
adenosine cellular levels and, therefore, on its therapeutic 
affect on diseases and conditions associated with them, as 
described and claimed in this patent. 
0111. In Examples 11 to 16 micronized DHEA and 
micronized Ubiquinone are added in the proportions given 
below either dry or after predispersal in a Small quantity of 
Stabilizer, disodium dioctylsulphoSuccinate, lecithin, oleic 
acid or Sorbitan trioleate/trichloro-fluoromethane Solution to 
a Suspension vessel containing the main bulk of the trichlo 
rofluoromethane Solution. The resulting Suspension is fur 
ther dispersed by an appropriate mixing System using, for 
example, a high shear blender, ultrasonics or a microfluidiser 
until an ultrafine dispersion is created. The Suspension is 
then continuously recirculated to Suitable filling equipment 
designed for cold fill or pressure filling of dichlorodifluo 
romethane. The Suspension may be also prepared in a 
Suitable chilled Solution of stabilizer, in trichlorofluo 
romethane/dichlorodifluoromethane. 
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Metered Dose Inhaler 

Active Ingredient Target per Actuation 

Example 11: 

Ubiquinone 200 mg 
DHEA 200 mg 
Stabilizer 5.0 tug 
Trichlorofluoromethane 23.70 mg 
Dichlorodifluoromethane 61.25 mg 
Example 12: 

Ubiquinone 200 mg 
DHEA-S 200 mg 
Stabilizer 7.5 ug 
Trichlorofluoromethane 23.67 mg 
Dichlorodifluoromethane 61.25 mg 
Example 13: 

DHEA 300 mg 
Ubiquinone 300 mg 
Stabilizer 25.0 lug 
Trichlorofluoromethane 23.45 mg 
Dichlorodifluoromethane 61.25 mg 
Example 14: 

Ubiquinone 300 mg 
DHEA-S 300 mg 
Stabilizer 15.0 lug 
Trichlorofluoromethane 23.56 mg 
Dichlorodifluoromethane 61.25 mg 
Example 15: 

Ubiquinone 100 mg 
DHEA-S 100 mg 
Stabilizer 15.0 lug 
Trichlorofluoromethane 23.56 mg 
Dichlorodifluoromethane 61.25 mg 
Example 16: 

DHEA 100 mg 
Ubiquinone (CoQ10) 100 mg 
Stabilizer 25.0 lug 
Trichlorofluoromethane 23.43 mg 
Dichlorodifluoromethane 61.25 mg 

0112) In the following Examples 17 to 22, the active 
ingredients are micronized and bulk blended with lactose in 
the proportions given above. The blend is filled into hard 
gelatin capsules or cartridges or into Specifically constructed 
double foil blister packs (Rotadisks blister packs, Glaxo(R) to 
be administered by an inhaler such as the Rotahaler inhaler 
(Glaxo(R) or in the case of the blister packs with the 
Diskhaler inhaler (Glaxo(R). 

Metered Dose Dry Powder Formulation 

Active Ingredient fcartridge or blister 

Example 17: 

Salmeterol (hydroxynaphthoate) 72.5 lug 
DHEA 1 mg 
Lactose Ph. Eur. To 12.5 or 25.0 mg 
Example 18: 

Ubiquinone 0.5 lug 
DHEA 1 mg 
Lactose Ph. Eur. To 12.5 or 25.0 mg 
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-continued 

Metered Dose Dry Powder Formulation 

Active Ingredient feartridge or blister 

Example 19: 

DHEA-S 0.5 lug 
Ubiquinone (CoQ) 1 mg 
Lactose Ph. Eur. To 12.5 or 25.0 mg 
Example 20: 

Ubiquinone 0.5 lug 
DHEA 0.5 mg 
Lactose Ph. Eur. tO 12.5 or 25.0 mg 
Example 21: 

DHEA 0.5 lug 
DHEA-S 0.5 mg 
Lactose Ph. Eur. tO 12.5 or 25.0 mg 
Example 22: 

DHEA 0.75 ug 
DHEA-S 0.75 mg 
Lactose Ph. Eur. To 12.5 or 25.0 mg 

0113. The foregoing examples are illustrative of the 
present invention, and are not to be construed as limiting 
thereof. The invention is defined by the following claims, 
with equivalents of the claims to be included therein. 
0114. Although the invention has been described with 
reference to the presently preferred embodiments, it should 
be understood that various modifications can be made with 
out departing from the Spirit of the invention. 
0115 All publications, patents, and patent applications, 
and web sites are herein incorporated by reference in their 
entirety to the same extent as if each individual publication, 
patent, or patent application, was specifically and individu 
ally indicated to be incorporated by reference in its entirety. 

What is claimed is: 
1. A method for treating or preventing chronic obstructive 

pulmonary disease comprising administering to a Subject 
need of Such treatment or prophylaxis a pharmaceutical 
composition comprising a pharmaceutically acceptable car 
rier or diluent and a therapeutically effective amount of an 
active agent Selected from a non-glucocorticoid Steroid 
having the chemical formula 

(I) 
H3C 

CH 

wherein the broken line represents a single or a double bond; 
R is hydrogen or a halogen; the H at position 5 is present in 
the alpha or beta configuration or the compound of chemical 
formula I comprises a racemic mixture of both configura 
tions, 
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and R' is hydrogen or SOOM, wherein M is selected 
from the group consisting of H, Na, Sulfatide 

-SOO-CHCHCHOCOR: and phosphatide 
O 

| 
-P-OCHCHCHOCOR3, 

O OCOR2 

wherein R and R, which may be the same or different, 
are Straight or branched (C-C) alkyl or glucuronide 

COOH 

OH 

HO 

or a non-glucocorticoid Steroid of the chemical formula 

(III) 

(iv) 

wherein R1, R2, R3, R4, R5, R7, R8, R9, R10, R12, R13, 
R14 and R19 are independently H, OR, halogen, (C- 
Co) alkyl or (C-C) alkoxy, R5 and R11 are inde 
pendently OH, SH, H, halogen, pharmaceutically 
acceptable ester, pharmaceutically acceptable thioester, 
pharmaceutically acceptable ether, pharmaceutically 
acceptable thioether, pharmaceutically acceptable inor 
ganic esters, pharmaceutically acceptable monosaccha 
ride, disaccharide or oligosaccharide, Spirooxirane, 
spirothirane, -OSO2R20,-OPOR20R21 or (C-C) 
alky, R5 and R6 taken together are =O, R10 and R11 
taken together are =O; R15 is (1)H, halogen, (C-C) 
alkyl, or (C-C) alkoxy when R16 is -C(O)OR22, 
(2) H, halogen, OH or (C-C) alkyl when R16 is 
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halogen, OH or (C-Co) alkyl, (3) H, halogen, (C- 
Co) alkyl, (C-C) alkenyl, (C-Co) alkynyl, formyl, 
(C-C) alkanoyl or epoxy when R16 is OH, (4) OR, 
SH, H, halogen, pharmaceutically acceptable ester, 
pharmaceutically acceptable thioester, pharmaceuti 
cally acceptable ether, pharmaceutically acceptable 
thioether, pharmaceutically acceptable inorganic esters, 
pharmaceutically acceptable monosaccharide, disac 
charide or oligosaccharide, Spirooxirane, Spirothirane, 
- OSO2R20 or -OPOR2OR21 when R16 is H, or R15 
and R16 taken together are =0; R17 and R18 are 
independently (1)H, -OH, halogen, (C-Co) alkyl or 
-(C-C) alkoxy when R6 is HOR, halogen, (C- 
Co) alkyl or -C(O)OR22, (2) H., (C-Coalkyl)amino, 
((C-Co) alkyl)n amino-(C-Co) alkyl, (C-C) 
alkoxy, hydroxy-(C-C) alkyl, (C-C) alkoxy-(C- 
Co) alkyl, (halogen)m (C-Clio) alkyl, (C-Clio) 
alkanoyl, formyl, (C-C) carbalkoxy or (C-C) 
alkanoyloxy when R15 and R16 taken together are =0, 
(3) R17 and R18 taken together are =0; (4) R17 or R18 
taken together with the carbon to which they are 
attached form a 3-6 member ring containing 0 or 1 
oxygen atom; or (5) R15 and R17 taken together with 
the carbons to which they are attached form an epoxide 
ring; R20 and R21 are independently OH, pharmaceu 
tically acceptable ester or pharmaceutically acceptable 
ether; R22 is H., (halogen)m (C-Co) alkyl or (C-C) 
alkyl, n is 0, 1 or 2, and m is 1, 2 or 3; or pharmaceu 
tically or veterinarily acceptable Salts thereof. 

2. The method of claim 1, wherein Said pharmaceutical 
composition is of respirable or inhalable particle size. 

3. The method of claim 2, wherein said particle size is 
about 0.1 um to 500 um in size. 

4. The method of claim 3, wherein said particle size is 
about 0.1 um to 10 um in size. 

5. The method of claim 4, wherein said particle size is 
about 0.5 um to 10 um in size. 

6. The method of claim 3, wherein said particle size is 
about 10 um to 500 um in size. 

7. The method of claim 1, wherein said pharmaceutical 
composition is an aerosol or spray. 

8. The method of claim 1, wherein said pharmaceutical 
composition further comprises a ubiquinone of the chemical 
formula 

(II) 
CH 

HCO (CH-CH=CCH)n-H 

(CoQ); 

HCO CH 

O 

wherein n=1 to 12, or pharmaceutically or veterinarily 
acceptable Salts. 

9. The method of claim 8, wherein in the (CoQn) (II), n=1 
to 10. 

10. The method of claim 9, wherein in the (CoQn) (II), 
n=6 to 10. 

11. The method of claim 10, wherein in the (CoQn) (II), 
n=10. 
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12. The method of claim 1, wherein Said active agent is in 
an amount effective for reducing or depleting levels of, or 
reducing Sensitivity to, adenosine, producing bronchodila 
tion, or increasing levels of ubiquinone or lung Surfactant, or 
treating bronchoconstriction, lung inflammation or allergies 
or a respiratory, lung or malignant disease or condition. 

13. The method of claim 1, comprising about 0.05 to 
about 40% w/w of said active agent. 

14. The method of claim 1, comprising about 1 to about 
20% w/w of said active agent. 

15. The method of claim 1, wherein said active agent is 
dehydroepiandrosterone or dehydroepiandrosterone-Sulfate. 

16. The method of claim 1, wherein Said active agent is a 
compound of formula (I), wherein R is Br, R' is H, and the 
broken line represents a double bond, or 16-alpha bromoe 
piandrosterone. 

17. The method of claim 1, wherein said active agent is a 
compound of formula (I), wherein R is F, R is H and the 
broken line represents a double bond, or 16-alpha-fluoro 
epiandrosterone. 

18. The method of claim 1, wherein said active agent is a 
compound of formula (I), wherein R and R' are each 
hydrogen and the broken line represents a double bond, or 
etiocholanolone. 

19. The method of claim 1, wherein the compound of 
formula (I), wherein R is H, R is SOOM and M is a 
Sulfatide group as defined above, and the broken line rep 
resents a Single bond, or dehydroepiandrosterone Sulfate. 

20. The method of claim 1, wherein in the compound of 
formula (I), R is halogen selected from Br, C1 or F, R is H, 
and the broken line represents a double bond. 

21. The method of claim 1, wherein the compound of 
formula (I) is 16-alpha-fluoro epiandrosterone. 

22. The method of claim 1, wherein the compound of 
formula (III) or (IV), is selected from those wherein R15 and 
R16 together are =0, R5 is -OH, or -OSO2R20, or R is 
H, or pharmaceutically or veterinarily acceptable Salts 
thereof. 

23. The method of claim 1, wherein the compound of 
formula (I) is 16-alpha-bromo epiandrosterone. 

24. The method of claim 1, wherein Said pharmaceutical 
composition is a Systemic or topical formulation. 
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25. The method of claim 24, wherein said systemic or 
topical formulation is in the form of a formulation Selected 
from buccal, Sublingual, dermal, intraocular, vaginal, rectal, 
intraarticular, intrapulmonary, respirable, oral, inhalable, 
nasal, topical, parenteral, or transdermal formulation. 

26. The method of claim 25, wherein said oral formulation 
is one Selected from capsules, cachets, lozenges, tablets, 
powder, granules, Solutions, Suspensions and emulsions. 

27. The method of claim 1, wherein the pharmaceutical 
composition further comprises folinic acid. 

28. The method of claim 8, wherein the pharmaceutical 
composition further comprises folinic acid. 

29. A delivery kit comprising, in Separate containers, the 
active agent of claim 1, and a delivery device. 

30. The delivery kit of claim 29, wherein the active agents 
is provided as an inhalable, respirable, intrapulmonary or 
nasal formulation, and the delivery device comprises an 
inhaler provided with an aerosol or Spray generating means 
that delivers particles about 0.05 to about 10 micron in size 
or about 10 to about 100 micron in size. 

31. The delivery kit of claim 29, wherein the delivery 
device delivers individual pre-metered doses of the formu 
lation. 

32. The delivery kit of claim 29, wherein the delivery 
device comprises an inhaler. 

33. The delivery kit of claim 32, wherein the inhaler 
comprises a nebulizer or insufflator. 

34. The delivery kit of claim 29, wherein the delivery 
device comprises a compression inhaler, and the formulation 
comprises a Suspension or Solution in an aqueous or non 
aqueous liquid or an oil-in-water or water-in-oil emulsion. 

35. The delivery kit of claim 29, wherein the active agent 
is provided as a formulation in a pierceable or openable 
capsule or cartridge. 

36. The delivery kit of claim 29, wherein the active agent 
is provided in a single-does or multi-dose form. 

37. The delivery kit of claim 36, wherein the active agent 
is provided in Sealed ampules or Vials. 

38. The delivery kit of claim 36, wherein the active agent 
is provided freeze-dried or lyophilized. 

k k k k k 


