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METHOD OF PREVENTING AND TREATING 
SYMPTOMS OF AGING AND 

NEURODEGENERATIVE DYSFUNCTIONS WITH 
RELAXN 

BACKGROUND OF THE INVENTION 

0001. The present invention relates to symptoms associ 
ated with aging and/or neurodegenerative dysfunctions and 
their treatment with relaxin. 

0002. No one can avoid aging and the effects it has on our 
ability to think, act and feel. Many prominent conditions are 
asSociated with aging including lack of mobility and flex 
ibility, osteoporosis, loSS of skin elasticity, respiratory dis 
tress, muscle loSS, memory loSS, cognitive and affective 
impairment, osteodegenerative impairment of the joints, and 
cardiac failures, etc. In addition to impairment of many body 
functions associated with normal aging, Some people 
develop advanced forms of these dysfunctions. For example, 
Alzheimer's disease and Parkinson's disease commonly 
afflict the elderly population. 
0003. An estimated four million Americans have Alzhe 
imer's disease. The disease primarily affects those over 65 
years of age, particularly over age 85. Women also have a 
greater risk of developing Alzheimer's. While there is no 
cure for Alzheimer's disease, the list of potential agents to 
treat its Symptoms keep growing. For example, current 
attempts at treatment include cholinesterase inhibitors, 
ginkgo, acetyl-L-carnitine, ampakines, calcium channel 
blockers, antioxidants, and nerve growth factors, among 
others. 

0004 Parkinson's disease is another debilitating malady 
affecting a large Segment of the elderly population. Parkin 
Son's disease is commonly characterized by rigidity of the 
musculature, tremors at rest, and a Serious inability to 
initiate movement. These Symptoms are likely caused by a 
loSS of dopamine Secretion and destruction of the Substantia 
nigra, which permits hyperactivity of the acetylcholine path 
ways. 

0005 Given the already large elderly population, and its 
Sure, booming growth in the United States in the next thirty 
years, treatments that either cure or Substantially reduce the 
Symptoms of these widespread diseases and normal aspects 
of aging will become quite valuable. These treatments will 
enable a greater Segment of the population to remain active 
without assistance and will reduce the Staggering cost of 
nursing and health care for these patients. 

SUMMARY OF THE INVENTION 

0006 The present invention is based on the recognition 
that Some of the Symptoms associated with aging and/or 
neurodegenerative dysfunctions (such as memory loss, poor 
cognitive function, negative behavioral patterns, and Sleep 
disturbance) can be alleviated by relaxin, and may in fact be 
caused by a decrease of relaxin in the bloodstream. This lack 
of relaxin in the blood Stream may be congenital or the result 
of another mechanism which Suppresses the normal produc 
tion or action of relaxin. In addition, relaxin Stimulates 
and/or modulates other hormones, proteins, and Vital body 
fluids, which all affect these Symptoms. Accordingly, a 
method of the present invention of treating Symptoms asso 
ciated with aging and/or neurodegenerative disease and 
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dysfunctions comprises administering to a patient exhibiting 
Symptoms associated with these conditions a therapeutically 
effective amount of relaxin. 

0007. This recognition is based on clinical observations 
by the inventor of the symptoms reported by patients with 
fibromyalgia syndrome (FMS) when these patients take 
relaxin. In particular, the basic observation is that fibromy 
algia patients no longer report or exhibit the same Symptoms 
(e.g., poor memory, poor cognition, sleep disturbance, and 
poor behavior) when they are receiving relaxin that they 
report and/or exhibit without taking relaxin. In short, many 
or all of the Symptoms associated with these conditions 
diminish or disappear when these patients are receiving 
relaxin therapy. 
0008 Many of these signs and symptoms affecting FMS 
patients are also Symptoms affecting patients that have aged 
or that have Alzheimer's, Parkinson's, and/or other condi 
tions Such as ADD. Accordingly, to the extent that relaxin 
alleviates these symptoms in FMS patients, relaxin will 
alleviate the Same Symptoms in naturally aging patients 
and/or in Alzheimer's, Parkinson's, and ADD patients. This 
relationship primarily Stems from the way that relaxin acts 
on different parts and pathways of the body, most notably the 
brain. Of course, many of these Symptoms treatable with 
relaxin also are associated with aging, whether the Symp 
toms Stem from a particular disease or not. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0009. This application contains no drawings. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0010) 
0011 Relaxin has been extensively documented regard 
ing its presently known Structure, functions, and properties. 
See Bryant-Greenwood, et al., Human Relaxin: Chemistry 
and Biology, Endocrine Reviews, Vol. 15, No. 1, (1994), and 
the articles cited therein. 

I. Definition of Relaxin 

0012 Relaxin has been well defined in its natural human 
form, animal form, and in its Synthetic form. In particular, 
relaxin has been extensively described in Cronin, et al., U.S. 
Pat. No. 5,166,191 and Burnier, et al., U.S. Pat. No. 4,835, 
251, both of which are hereby incorporated by reference. In 
this application, "relaxin' will generally refer to the terms 
“relaxin,”“human relaxin,”“native relaxin,” and “synthetic 
relaxin,” and the terms “human relaxin' and “human relaxin 
analogs.”“Relaxin' in this application will also refer to 
relaxin as isolated in pigs, rats, horses and relaxin produced 
by recombinant techniques based cDNA clones for rat or 
porcine relaxin. In addition, “relaxin' will also refer to pro 
relaxin, preprorelaxin, relaxin analogues, derivatives, pep 
tides with relaxin activity, as well as other relaxin variants 
obtained by addition, Substitution, or deletions of one or 
more relaxin components. 
0013 All of the various forms of relaxin identified above 
are defined and described in the following U.S. Pat. Nos.: 
Cronin, et al., 5,166,191 USE OF RELAXIN IN CARDIO 
VASCULAR THERAPY; Cronin, et al., 5,478,807 USE OF 
RELAXIN IN THE TREATMENT OF BRADY CARDIA, 
Burnier, et al., 5,835,251 METHOD OF CHAIN COMBI 
NATION; Cipolla, et al., 5.451,572 HUMAN RELAXIN 
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FORMULATION; Breece, et al., 5,759,807 PROCESS FOR 
PRODUCING RELAXIN; Hudson, et al., 5,320,953 and 
5,326,694 PROCESS FOR SYNTHESIZING HUMAN 
H2-PRORELAXIN, HUMAN H2-RELAXIN, AND 
FUSION PROTEINS THEREOF; Hudson, et al., 5,179,195 
HUMAN RELAXIN POLYPEPTIDES; Hudson, et al., 
5,145,962 HUMAN PRO RELAXIN POLYPEPTIDES; 
Tregear, et al., 4,656,249 PEPTIDES WITH RELAXIN 
ACTIVITY; Voelter, et al., 4,624,804 PROCESS OF PRE 
PARING RELAXIN FROM MILK; and Schwabe, et al., 
5,811,395 RELAXIN ANALOGS AND DERIVATIVES 
METHODS AND USES THEREOF, all of which are hereby 
incorporated by reference. 
0.014. Other methods of making relaxin and its analogs, 
and methods for isolating and purifying relaxin, are known 
in the art. In addition to the above-cited patents, Several 
Sources for these methods are identified in U.S. Pat. No. 
5,166,191 including the following references:, Barany et al., 
The Peptides 2, 1 (1980); Treager et al., Biology of Relaxin 
and its Role in the Human, pp. 42-55; EP 251,615; EP 
107,782; EP 107,045; and WO 90/13659. 
0.015 All variations of relaxin described above fall within 
the Scope of the invention provided that the primary physi 
ologic and biologic functional activity of relaxin is main 
tained. 

0016 II. Prevention and Treatment of Symptoms of Anti 
Aging and/or Neurodegenerative Dysfunctions including 
Alzheimer's Disease, Parkinson's Disease, and Attention 
Deficit Disorder 

0017 A. Relaxin AS An Anti-Aging Treatment 

1. General Relationship Between Symptoms of 
Fibromyalgia and Symptoms of Aging, and Their 

Treatment with Relaxin 

0.018 Fibromyalgia patients appear to age significantly 
faster than the general population. The basic characteristics 
of fibromyalgia patients are described in Yue, U.S. Pat. No. 
5,612,051, METHOD OF TREATING INVOLUNTARY 
MUSCLE DYSFUNCTION WITH RELAXIN HOR 
MONE. Fibromyalgia patients often times have memory 
loSS, Sleep disturbance and cognitive dysfunction and affec 
tive dysfunction. These fibromyalgia patients frequently 
mimic Symptoms shown by the elderly population of the 
ages of late 70s through age 90 and beyond. This type of 
central nervous System dysfunction occurs much earlier in 
fibromyalgia patients (who are in their 30s and 40s), together 
with pain, muscle tightness and weakness, fatigue and 
various problems associated with this disease. These prob 
lems frequently include irritable or spasm bowel, Osteode 
generative and Osteoporotic changes of the Spine, dysauto 
monia (dysfunction and poor control of internal organs), and 
others. Many late manifestations of the dysautomonia and 
other age-related changes in one's body, e.g., bladder con 
trol, Swallowing difficulty, circulation, bony changes, etc. in 
the elderly population also occur rather early in the fibro 
myalgia population. Osteodegenerative and Osteoporotic 
changes of the Spine are extremely prevalent in the fibro 
myalgia population. Fibromyalgia patients appear to age 
much earlier and faster than the general population. Degra 
dation of the connective tissue occurs prematurely. Growth 
of the skin, hair and nails is retarded, while wound-healing 
and immuno-response to infections, StreSS and injuries are 
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blunted. Other premature aging Symptoms include dyspepsia 
or GI tract problems, control of hollow organs and its 
Sphincters, chemical Sensitivities, hypoglycemia, and others. 
All of these findings reflect premature aging of the body 
parts and functions resulting in premature derangement of 
the internal and external environments or milieu of the 
fibromyalgia patient. 

0019 AS Supported by the inventor's current clinical 
observations, relaxin Supplements given to the fibromyalgia 
patients restores most of these premature-aging Symptoms 
and problems. Accordingly, relaxin functions as an essential 
hormone within a normal person's body to prevent prema 
ture aging of his/her body parts and functions. If a deficit of 
relaxin leads to fibromyalgia and premature aging, then 
age-related decline of relaxin likely explains the normal 
aging of one's body parts and functions. Since many of the 
aging Symptoms and problems are Similar in the fibromy 
algia and elderly populations, a deficit of relaxin early in 
one's life leads to fibromyalgia and its related premature 
aging difficulties, and age-related decline of relaxin leads to 
normal aging difficulties in the elderly population. 
0020 Genetically-blessed individuals with healthy genes 
who live a long, healthy life may be related to abundant 
production of relaxin throughout their life. Taking a relaxin 
Supplement will be an artificial way of improving a perSon's 
health Status and mimicking these genetically-blessed indi 
viduals. 

0021. Therefore, relaxin supplements given to the elderly 
can prevent premature aging of internal organs, Skin, joints 
and other body parts and functions. The elderly can be kept 
healthy with relaxin Supplements until Some organs break 
down according to their internal clock or predetermined life 
Span. Slow, degenerative, and vegetative death may be 
avoided. 

2. Treatment of Skin and General Appearance With 
Relaxin 

0022 Relaxin's effect on connective tissues during late 
pregnancy has been well-documented. Relaxin improves the 
integrity of the connective tissues, maintains the elasticity 
and circulation of the skin, Sustains the youthful and radiant 
appearance of the face, increases hair and nail growth, and 
Stimulates other changes during pregnancy. 
0023. However, middle-aged fibromyalgia patients given 
oral relaxin Supplements also report Similar changes with 
their connective tissues. They also report changes identical 
to those observed during a pregnancy (which correlates with 
high levels of Serum relaxin), Such as return of elasticity and 
circulation of the Skin, youthful and radiant appearance of 
their faces, and increased hair and nail growth, and other 
pregnancy-type changes. Therefore, minute doses of oral 
relaxin will be given to middle-aged, well populations to 
improve their Overall complexion, maintain youthfulness, 
prevent premature aging of connective tissues Surrounding 
the external body. This relaxin Supplement will also main 
tain optimal functioning of the internal organs within the 
individuals internal body environment. Relaxin also will be 
applied topically through ultrasound and gel, transdermal 
delivery Systems, and other topical means to Solely affect the 
elasticity of the skin to prevent premature aging of the facial, 
body, neck, breast, and buttock skin. When a perSon receives 
adequate amounts of relaxin, relaxin causes collagen to fill 
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in between and within the cells of the connective tissues 
underneath the Skin, keeps the skin taut Secondary to elas 
ticity, and thereby eliminates or minimizes the appearance of 
cellulite. 

3. Treatment of Osteodegenerative Changes of the 
Joints. With Relaxin 

0024 Osteodegenerative changes of the joints of one's 
body are commonly associated with tight muscles, ligaments 
and tendons. Rapid wear and tear of the joints, from the 
Shearing forces generated by these tight muscles, ligaments 
and tendons, leads to many of the commonly-observed early 
degenerative joint diseases found within one's skeletal Sys 
tem. Many expensive medical interventions are necessary to 
alleviate pain and Suffering and to restore daily functions on 
these otherwise healthy people. These interventions include 
joint debridement and replacements, back Surgery and other 
Surgeries, diagnostic and therapeutic injections, rehabilita 
tion, physician appointments, laboratory work-ups, radio 
graphic work-ups, hospital stays, etc. 
0.025 Fibromyalgia patients are known to have tight 
muscles, ligaments, and tendons. They also exhibit early 
Signs of Osteodegenerative changes of their joints at a very 
young age. Further, fibromyalgia patients as a whole 
undergo more corrective Surgeries than the normal popula 
tion. Fibromyalgia patients who receive relaxin Supplements 
report a Significant decrease of muscle tightness, increased 
range of motion in their joints, and decreased Stiffness of the 
ligaments and tendons Surrounding the joints. The increased 
flexibility of the joints reduces the exerted shearing forces 
generated from the muscles, ligaments and tendons, thereby 
reducing or arresting the osteodegenerative changes of the 
joints. Therefore, relaxin Supplements will be given to these 
individuals who Suffer congenitally (probably Secondary to 
borderline deficit of relaxin) from tight muscles, ligaments 
and tendons to restore the flexibility of the joints and 
eliminate or arrest the Osteodegenerative disease of the 
joints. 
0.026 Premature osteodegenerative changes on the joints 
of normal people can be treated with relaxin and glu 
cosamine Sulfate. Glucosamine Sulfate has been shown to 
improve joint cartilage breakdown on an otherwise normal 
person (i.e., not a FMS patient) who suffers from osteode 
generative joint disease. It is preferable treatment for the 
inflammation and pain of the joints instead of nonsteroidal 
anti-inflammatory drugs (NSAIDS) which is the present 
recommended treatment of choice. Cartilage consists of 
collagen, proteoglycans, chondrocytes and a large amount of 
water. One's body Supply of proteoglycan and collagen 
within the cartilage is governed by the health of the chon 
drocytes. Abalanced dynamic process between degeneration 
and regeneration of the collagen and proteoglycan by the 
chondrocytes maintains the health of the cartilage. Proteo 
gylcan, a water loving molecule, holds and Strings the 
collagen together in a matrix and imparts shape, Size, and 
resiliency to the cartilage. Chondrocytes are found within 
this matrix and are the Sole producers of the collagen and 
proteoglycan. In the early stage of Osteodegeneration or 
Osteoarthritis of the joints, the cartilage appears unable to 
resist the shearing force exerted on the joints and therefore 
releaseS proteogylcan into the Synovial fluid of the joints. 
Fibrillation of the fibrous collagen matrix also releases 
fibrils into the synovial fluid. Without the protection of this 
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matrix, chondrocytes are easily damaged with progressive 
StreSS that eventually leads to tissue death. AS the disease 
progress, bits of cartilage debris Shear off the cartilage 
Surface and accumulate on the Synovium of the joints 
resulting in pain and irritation of the joints. Abody immunity 
response is then activated, in which mast cells are deposited 
on the Synovium, and an inflammation process is activated 
through the release of prostaglandin into the Synovium 
tissue. Collagenase and proteoglycanase are then Secreted 
into the joints causing further and faster breakdown of the 
cartilage. The end result of this accelerated process is the 
total destruction of the cartilage and later the joints. 
0027) Glucosamine sulfate has been demonstrated to 
inhibit collagenase and also phospholipase A2, an activator 
of collagenase, resulting in complete Suppression of colla 
genase activity. Fibromyalgia patients with Osteoarthritis 
treated with glucosamine Sulfate do not seem to respond as 
readily as normal population who Suffer from the same 
disease. However, fibromyalgia patients with Osteoarthritis 
treated with both relaxin and glucosamine Sulfate responded 
favorably-even faster than the general population with the 
Same Osteoarthritis. Therefore, the production of the col 
lagen by the chondrocytes is facilitated by relaxin. Good 
quality collagen is produced in the presence of relaxin, 
which binds with proteogylcan to form Strong resilient 
cartilage. Together with the deactivation of the collagenase 
by the glucosamine Sulfate, homeostasis of the cartilage 
regeneration and degeneration are maintained and the joint 
is returned to its formal healthy State. Accordingly, relaxin 
enhances the effect of glucosamine Sulfate in retarding and 
restoring osteodegenerative changes of the joints. 

4. Treatment of Osteoporosis With Relaxin 
0028 Osteoporosis begins early, particularly in women. 
The most significant change of Osteoporosis in women 
occurs during menopause. During and after menopause, in 
Spite of hormonal replacement, increased intake of calcium, 
adequate amounts of weight-bearing exercises, and medica 
tions to slow the re-absorption of calcium from the bony 
matrix, osteoporosis continues relentlessly. Adequate pre 
vention and available medical treatments only blunt the 
progression of Osteoporosis. Lack of prevention and inad 
equate medical treatment leads to rapid progression of the 
disease, particularly in Susceptible perSons. Thus far, 
Osteoporosis appears to be an inevitable disease that is 
irreversible. One of the often-mentioned major factors in 
Osteoporosis is the age-related degradation of collagen 
within the bony matrix. Good quality collagen within the 
bony matrix Serves as a good foundation to hold the calcium 
in place allowing for Strong bone formation. This foundation 
is analogous to good cement (strong collagen within bony 
matrix) that holds the iron rod (calcium) within its fold to 
form strong concrete (bone). 
0029 Pathology on the production of collagen within the 
bony matrix results in a congenital disease known as Osteo 
genesis imperfecta or “brittle bony disease.” These unfor 
tunate patients suffer from fractures of their bones from the 
tiniest amount of trauma to their body. Even slight move 
ment of their body may result in fractures. Advanced cases 
of fibromyalgia with Severe Osteoporosis also exhibit a 
Similar tendency to fractures from any movement of their 
body. The radiographic examination of these two diverse 
types of patients with Similar collagen degradation pathol 
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ogy reveals Some Striking Similarity. Both Sets of patients 
show diffuse osteoporotic changes of their bones that are 
prone to fracture. 
0030 Age-related degradation of collagen within one's 
body is directly related to age-related decline of relaxin. 
Therefore, age-related degradation of collagen within the 
bony matrix also must be related to age-related decline of 
relaxin. Replacing the relaxin lost in this age-related decline 
of relaxin will arrest and may reverse the age-related pro 
gression of Osteoporosis. Fibromyalgia patients are notori 
ously known to have rapid progression of Osteoporosis at a 
much younger age than the normal population. Fibromyalgia 
patients are also known to be deficient of relaxin at a much 
younger age than the normal population. While insufficient 
time has elapsed on those fibromyalgia patients taking 
relaxin Supplements to document the reversibility or arrest 
of their osteoporosis, relaxin will likely arrest and may 
reverse the disease because of its action on the collagen 
within the bony matrix. Therefore, giving relaxin during 
early Stages to perSons Susceptible to Osteoporosis will likely 
prevent premature progression of the disease. Relaxin also 
can be given to perSons with Severe forms of Osteoporosis or 
with “brittle bone disease” to arrest the progression of their 
disease and minimize their pain and Suffering from frequent 
fractures. 

5. Preventive Treatment of Cardiac Function With 
Relaxin 

0.031 Relaxin has a protective effect on the cardiac 
muscles of the studied animals (both in vivo and in vitro). 
Numerous receptor Sites are found in the cardiac System. In 
addition, the nitric oxide pathway (established by Nobel 
prize winners Forchgott, Ignarro, and Murad) is activated by 
relaxin which relaxes all Smooth muscles and particularly 
the Smooth muscles of coronary arteries, thus protecting the 
heart and other areas. Relaxin, therefore, imparts a protec 
tive effect on the cardiac System. Relaxin also affects the 
chronotropic and inotropic action of the heart and, therefore, 
the pumping mechanism. Relaxin's relaxation effect on the 
smooth muscles within the blood vessels prevents sudden 
ischemia of the heart from vasospasm of the coronary 
arteries. Sudden arrhythmia, which is common in the fibro 
myalgia population and elderly population, may be a result 
of a deficit of relaxin. Adequate relaxin Supplements given 
to the elderly and fibromyalgia patients may prevent arrhyth 
mia of the heart, ischemia from vasospasm, early cardiac 
pumping failure, and other cardiac abnormality. Early pre 
ventive use of relaxin Supplements on perSons with Strong 
familial history of cardiac disease may prevent the devel 
opment of cardiac disease at a relatively young age. 

6. Prevention of Muscle LOSS With Relaxin 

0032. With respect to anti-aging, experimental gene 
therapy includes administration of growth hormone (GH) 
and peripheral insulin-like growth factors (IGF) to promote 
muscle gain. For example, this type of gene therapy was 
reported in 1998 at the annual meeting of the American 
Society for Cell Biology in San Francisco, Calif. by Uni 
versity of Pennsylvania Medical School in Philadelphia 
(published in the Proceedings of the National Academy of 
Sciences). 
0033. However, relaxin stimulates and modulates GH 
and peripheral IGF that are already present in the blood 
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Stream. Accordingly, administering relaxin alone to a patient 
will cause relaxin to act on GH and IGF in the bloodstream, 
Stimulating and modulating them, to reverse age-related 
muscle atrophy and eliminate the need for this type of gene 
therapy. For example, relaxin and muscle growing hormones 
or factors may be coupled with fibrinogen or other biode 
gradable polymer and injected into the muscles. Relaxin and 
other hormones would then slowly release into the surround 
ing muscles to mimic the effect of the gene therapy. 

7. Conclusion 

0034 Relaxin, therefore, appears to be a regulator and 
modulator of our internal and external body System as a 
whole. A Small, adequate amount of relaxin within our body 
is necessary for health preservation and to maintain healthy 
milieu of our body. Many degenerative and metabolic dis 
eases of our body may be directly and indirectly related to 
the deficit of this hormone. Oral Supplements to replace 
relaxin deficit may prevent the premature development of 
many of these age-related degenerative and metabolic dis 
CSCS. 

0035 B. Relaxin AS A Preventor and Treatment For 
Alzheimer's Disease 

0036). In addition, to the anti-aging symptoms treatable 
with relaxin described above, relaxin can be used to treat 
other age-related neurodegenerative dysfunctions Such as 
Alzheimer's disease. At least three elements of fibromyalgia 
syndrome (FMS) and Alzheimer's disease are quite similar: 
Sleep disturbance, cognitive dysfunction and affective dys 
function. As described in Yue, U.S. Pat. No. 5,612,051, 
METHOD OF TREATING INVOLUNTARY MUSCLE 
DYSFUNCTION WITH RELAXIN, and as confirmed by 
continuing clinical treatment and observations, relaxin pre 
vents and reverses the signs and symptoms of FMS includ 
ing Symptoms of Sleep disturbance, and cognitive, affective 
and behavior dysfunction. Since the Signs and Symptoms of 
Alzheimer's are quite similar to those of FMS, relaxin will 
likely relieve those Symptoms in Alzheimer's patients. 
0037 Examination of this problem includes knowledge 
of the triad of affective, behavior and cognitive aspects of the 
central nervous system (CNS) wherein the cognitive and 
affective dysfunction of the CNS changes the behavior 
function of the patient. Memory recall and concentration 
components of the cognitive dysfunction appears to be 
helped by relaxin. For example, fibromyalgia patients 
treated with relaxin have been observed with noticeable 
improvements in affective, behavior, and cognitive functions 
Such as increased short term memory, heightened task ori 
entation, as well as more Socially positive affective 
responses with accompanying positive behavior displayS 
(e.g., emotionally calm). 
0038 Relaxin supplements have been shown to restore 
the cognitive, affective, and Sleep dysfunction within the 
central nervous System Suffered by the fibromyalgia patients. 
Elderly persons who suffer from Alzheimer's disease also 
exhibit Similar cognitive, affective and Sleep dysfunction 
within the central nervous system. This is postulated to be 
Secondary to neurodegenerative changes within the fore 
brain in the area dealing with Short-term memory and other 
functions. These areas of the forebrain are Supplied with 
abundant receptor Sites for relaxin, in addition to other areas. 
Therefore, relaxin will play a role in preventing the neuro 
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degenerative changes within the central nervous System. 
Short-term memory loss, irritability, Sleep disturbances, 
behavior changes, and other Symptoms related to Alzhe 
imer's disease will be prevented or arrested by relaxin 
Supplementation. Further, the integrity of any functions of 
the central nervous System as a whole will be maintained in 
the optimal State by relaxin Supplementation until the demise 
of the individual. 

0.039 Estrogen therapy in women is known to help 
prevent and treat Alzheimer's in Women. In one aspect, 
estrogen helps to maintain the integrity of the hippocampus, 
which is part of the limbic system of the brain, and is 
believed to be involved in memory. Accordingly, combining 
relaxin with estrogen therapy will further improve the 
memory function of an Alzheimer's patient. 
0040 Moreover, the hippocampus region of the brain has 
been recently discovered to exhibit regeneration of nerve 
endings related to Alzheimer's disease. This phenomenon 
refutes the long held notion that nerve cells within the brain 
are Static and that the once the nerve cells die, no regenera 
tion can occur. In addition, oxidative stress process (a 
process of inflammation) is also found to be much higher in 
this same region of the brain in Alzheimer's disease. These 
two processes imply that the dynamic regeneration and 
degeneration of the nerve cells are not in balance resulting 
in faster degeneration than regeneration. This area of hip 
pocampus is also known to have abundant relaxin receptor 
sites. Therefore, it is likely that a deficit of relaxin impedes 
the regeneration of nerve cells, and hastens the destructive 
oxidative proceSS resulting in more nerve cell degeneration. 
Administering relaxin to these patients will correct this 
imbalance, thereby preventing and minimizing neurodegen 
erative diseases, Such as Alzheimer's disease. 

0041 C. Relaxin AS Preventor and Treatment of Parkin 
Son's Disease 

0042. In addition, Parkinson's patients exhibit signs and 
Symptoms Similar to advanced FMS patients, Such as trem 
ors, Stiffness, pain from contracted muscles, incoordination, 
and many CNS symptoms. The inventor has treated many 
FMS patients with these signs and symptoms which improve 
with relaxin and therefore a similar improvement will be 
seen in Parkinson's patients. The inventor believes that 
relaxin plays a role in producing and/or regulating dopam 
ine. Once the mechanism of dopamine production is halted, 
it will regain its ability slowly but never completely. There 
fore, administering relaxin at early Stages of Parkinson's 
will Solve early Stages of Parkinson's and prevent its pro 
gression. 

0043. D. Treatment of Attention Deficit Disorder With 
Relaxin 

0044) Attention Deficit Disorder (ADD) without the 
hyperactivity component is believed to also be related to a 
deficit of relaxin. Relaxin appears to affect Selection of 
information into the brain and the decision to Store it in long 
term memory or to discard the information. This activity is 
believed to occur at the hippocampus, which is a known site 
for relaxin receptors. The inventor believes that ADD mani 
fests itself in this area of the brain based on clinical 
observations of patients with apparent ADD. In particular, 
Some patients with FMS appear to have ADD. For example, 
one patient presented with a family history of ADD and of 
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pain over their entire body (a core FMS symptom). The 
inventor believes that this type of patient's apparent ADD is 
actually a central nervous system (CNS) manifestation of 
FMS. Other specialists observing the ADD-like symptoms 
ignore the pain Symptoms of FMS. Accordingly, Since many 
patients with FMS find relief from the signs and symptoms 
of their CNS dysfunctions with relaxin, which are closely 
related to Signs and Symptoms of ADD, then patients with 
only signs and Symptoms of ADD will have their Symptoms 
treated and reversed with relaxin. 

0045 III. Specific Functional Pharmacologic and Bio 
logic Activity of Relaxin 
0046) The inventor believes that the necessary pharma 
cologic and/or functional biological activity of relaxin on the 
tissueS of the body for treating the Symptoms of involuntary 
muscle dysfunction and related conditions as claimed herein 
is established by the references already cited herein and 
further including the following references: MacLennan A. 
H., et al., Ripening of the Human Cervix and Induction of 
Labor with Intracervical Purified Porcine Relaxin, Obstet 
rics & Gynecology (1986) Vol. 68, No. 5, pp. 598-601; 
Poisner A. M., et al., Relaxin Stimulates the Synthesis and 
Release of Prorenin From Human Decidual Cells. Evidence 
For Autocrine/Paracrine Regulation, J of Clinical, Endo 
crinology an Metabolism (1990) Vol. 70, No. 6, pp 1765 
1767; O'Day-Bowman MB, et al., Hormonal Control of the 
Cervix in Pregnant Gilts. III. Relaxins's Influence on Cer 
vical Hiochemical Properties in Ovariectomozed Hormone 
Treated Pregnant Gilts, Endocrinology (1991) Vol. 129, No. 
4, pp. 1967-1976; Saugstad LF, Persistent Pelvic Pain and 
Pelvic Joint Instability, Euro Journal of Obstetrics & Gyne 
cology and Reproductive Biology (1991) 41, 197-201; 
Bullesbach EE, et al., The Receptor-Binding Sites of Human 
Relaxin II, The Journal of Biological Chemistry (1992) Vol. 
267, No. 32, pp. 22957-22960; Hall J. A., et al., Influence of 
Ovarian Steroids On Relaxin-Induced Uterine Growth in 
Ovariectomized Gilts, Endocrinology (1992) Vol. 130, No. 
6, 3159-3166; Kibblewhite D., et al., The Effect of Relaxin 
On Tissue Expansion, Arch Otolaryngol Head Neck Surg. 
(1992) Vol. 118, pp. 153-156; Lee A B, et al., Monoclonal 
Antibodies Specific for Rat Relaxin. VI. Passive Immuniza 
tion with Monoclonal Antibodies Throughout the Second 
Half of Pregnancy Disrupts Histological Changes Associ 
ated with Cervical Softening at Parturition in Rats, Endo 
crinology (1992) Vol. 130, No. 4, pp. 2386-2391; Bell RJ, 
et al., A Randomized, Double-Blind Placebo-Controlled 
Trial of the Safety of Vaginal Recombinant Human Relaxin 
for Cervical Ripening, Obstetrics & Gynecology (1993) vol. 
82, No. 3, PP. 328-333; Bryant-Greenwood G D, et al., 
Sequential Appearance of Relaxin, Prolactin and IGFBP-1 
During Growth and Differentiation of the Human 
Endometrium, Molecular and Cellular Endocrinology 
(1993) 95, pp. 23-29; Chen SA, et al., The Pharmacokinet 
ics of Recombinant Human Relaxin in Nonpregnant Women 
After Intravenous, Intravaginal, and Intracervical Adminis 
tration, Pharmaceutical Research (1993) Vol. 10, No. 6, pp 
834-838; Huang C., et al., Stimulation of Collagen Secretion 
by Relaxin and Effect of Oestrogen on Relaxin Binding in 
Uterine Cervical Cells of Pigs, Journal of Reproduction and 
Fertility (1993) 98, 153-158; Saxena PR, et al., Is the 
Relaxin System a Target for Drug Development? Cardiac 
Effects of Relaxin, TiPS June 1993) Vol. 14, pp. 231, letter; 
Winn R.J. et al., Hormonal Control of the Cervix in Pregnant 
Gilts. IV. Relaxin Promotes Changes in the Histological 
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Characteristics of the Cervix that are Associated with Cer 
vical Softening During Late Pregnancy in Gilts, Endocri 
nology (193) Vol. 133, No. 1, pp. 121-128; Colon JM, et al., 
Relaxin Secretion into Human Semen is Independent of 
Gonadotropin Stimulation, Biology of Reproduction (1994) 
50, pp. 187-192; Golub MS, et al., Effect of Short-Term 
Infusion of Recombinant Human Relaxin On Blood Pressure 
in the Late-Pregnant Rhesus Macaque (Macaca Mulatta), 
Obstetrics & Gynecology (January 1994) Vol. 83, No. 1, pp. 
85-88; Jauniaux E., et al., The Role of Relaxin in the 
Development of the Uteroplacental Circulation in Early 
Pregnancy, Obstetrics & Gynecology (1994) 84(3): 338 
342; Johnson MR, et al., The Regulation of Plasma Relaxin 
Levels During Human Pregnancy, Journal of Endocrinology 
(1994) 142, 261-265; Lane B, et al., Decidualization of 
Human Endometrial Stromal Cells in Vitro. Effects of 
Progestin and Relaxin. On the Ultrastructure and Production 
of Decidual Secretory Protein, Human Reproduction (1994) 
Vol. 9, No. 2, pp. 259-266; Lanzafame F, et al., Pharmaco 
logical Stimulation of Sperm Motility, Human Reproduction 
(1994) Vol. 9, No. 2, pp. 192-199; Petersen K L, et al., 
Normal Serum Relaxin in Women with Disabling Pelvic Pain 
During Pregnancy, Gynecol Obstet Invest (1994) 38:21-23; 
Tashima LS, et al., Human Relaxins in Normal Benign and 
Neoplastic Breast Tissue, Journal of Molecular Endocrinol 
ogy (1994) 12, 351-364; Winn R J, et al., Individual and 
Combined Effects of Relaxin, Estrogen, and Progesterone in 
Ovaroective Gilts. I. Effects on the Growth, Softening, and 
Histological Properties of the Cervix, Endocrinology (1994) 
Vol. 135, No. 3, pp. 1241-1249; Winn RJ, et al., Individual 
and Combined Effects of Relaxin, Estrogen, and Progester 
One on Ovariectomized Gilts. II. Effects On Mammary Devel 
opment, Endocrinology (1994) Vol. 135, No. 3, pp. 1250 
1255; Bryant-Greenwood G D, et al., Human Relaxins. 
Chemistry and Biology, Endocrine Reviews (1994) 15: 1; 
p5-26; Johnson M R. et al., Relationship Between Ovarian 
Steroids, Gonadotrophins and Relaxin During the Menstrual 
Cycle, Acta Endocrinilogica (1993) 129: 121-5. 

0047. In addition, as known to those skilled in the art, 
relaxin's biologic/pharmacologic functional activity is fur 
ther documented in other journal articles Such as: (1) 
Relaxin. A Pleiotropic Hormone, Bani D, Gen. Pharmacol; 
28(i):13-22 (January 1997); (2) Identification of Specific 
Relaxin-Binding Cells In the Cervix, Mammary Glands, 
Nipples, Small Intestines, and Skin of Pregnant Pigs, Min G, 
Sherwood OD, Biol. Reprod., 55, 1243-52, December 1996; 
and (3) Identification of Specific Relaxin-Binding Cells In 
the Human Female, Kohsaka, et al., Biol. Reprod. 59, 
991-999, 1998, all of which are hereby incorporated by 
reference. 

0048) 
Relaxin 

IV. Production, Administration and Dosing of 

0049. One method of administering relaxin within the 
body includes transplanting relaxin bearing cells from an 
ovary of a woman into the patient to be treated. In particular, 
ovaries can be harvested from a woman receiving an 
Oophorectomy and the relaxin bearing cells can then be 
isolated and cell cultured into a large Volume. After tissue 
matching these cells to a host, the cells are transplanted into 
the host body. Cells from normal women undergoing Surgery 
for removal of ovaries will be used for themselves and also 
tissue matched for other matched hosts. 
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0050 Fetal cells from both humans and animals can also 
be used as Sources for relaxin or relaxin bearing cells. For 
example, see Bigazzi, U.S. Pat. No. 4,267,101. In addition, 
fetal cell transplants from animals to humans is known for 
treating a condition in the human with cells from an animal 
that are rich in a particular compound. For example, in a 
1998 annual meeting of the American Epilepsy Society in 
San Diego Calif., Harvard researchers reported a Successful 
transplant of brain cells from a pig fetus into the brain of a 
man with life-long untreatable Seizures. The transplant 
reduced the number of seizures by 40 percent since the fetal 
pig nerve cells include a neurochemical, gamma-amin 
butyric acid (GABA) that reduces seizures. The fetal pig 
cells were transplanted by placing a few drops of the fetal 
pig cells on the patient's brain. 
0051) To treat Alzheimer's, relaxin bearing cells may be 
directly transplanted into the brain through a bore hole in the 
skull, or alternatively by injecting the cells into the intrath 
ecal Space in the Spine through a spinal tap. AS another 
alternative, relaxin-bearing cells may be injected directly 
into the veins, allowing the cells to lodge in the lung tissues 
thereby permitting relaxin to be Secreted to the rest of the 
body. This method would be similar to known methods of 
islet cell transplantation, as explained below. For Alzhe 
imer's, transplantation by Skull or intrathecal delivery are 
preferred while other transplant methods are appropriate for 
treating other relaxin-related maladies. 
0052. It is known to transplant insulin-producing cells 
(islets of Langerhans) from the pancreas to treat Type-I 
diabetes. In the newest form of this transplant, a diabetic 
patient was infused with islet cells (insulin producing cells) 
at University of Miami Diabetes Research Institute. After 
the infusion of the islet cells, the injected cells are carried by 
the bloodstream into the liver where the cells lodge and start 
Secreting insulin in response to blood glucose levels. The 
cells are incorporated into an anatomical form by new 
capillaries growing around the lodged cells. Given relaxins 
Structural Similarities to insulin, a Similar cell transplant also 
would be effective and easier since the body's demand for 
relaxin is not as cyclical as insulin. 
0053 Relaxin and its analogs can be formulated using 
known methods to prepare pharmaceutically useful compo 
Sitions by combining relaxin with a pharmaceutically 
acceptable carrier. The following references provide an 
example of known methods of administration and dosing of 
relaxin: U.S. Pat. Nos. 4835,251; 5,451,572; 5,811,395; 
5,811,388; 5,166, 191; 5,753,623; and 5,656,592. 

0054) Of course the dose for treating aging symptoms and 
neurodegenerative Symptoms depends on Several factors 
including the route of administration, formulation method, 
patient age and medical history, and the overall administra 
tion schedule to be employed. Potential administration 
routes for relaxin include: parenteral, Subcutaneous, intrap 
eritoneal, intravenous, intramuscular, transdermal, transna 
Sal, oral, transbronchial, topical. 
0055. It also may be desirable or necessary to couple 
administration of relaxin with estrogen, progesterone, and/or 
testosterone to achieve the desired Synthesis and elevation of 
relaxin in the blood stream. 

0056 All references cited herein are expressly incorpo 
rated by reference. 
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0057 Although the present invention has been described 
with reference to preferred embodiments, workers skilled in 
the art will recognize that changes may be made in form and 
detail without departing from the Spirit and Scope of the 
invention. 

What is claimed is: 
1. A method for treating neurodegenerative dysfunction 

by administering to a patient exhibiting Symptoms Such as 
Sleep disturbance, memory impairment, and/or affective and 
cognitive impairment from neurodegenerative dysfunction a 
therapeutically effective amount of relaxin, thereby decreas 
ing the amount of Sleep disturbance, memory loSS, and/or 
cognitive and affective impairment affected by relaxin. 

2. The method of claim 1 wherein the method of admin 
istering the relaxin hormone is by Subcutaneous injection of 
a liquid pharmaceutical formulation comprising an thera 
peutically effective amount of human relaxin. 

3. The method of claim 1 wherein the neurodegenerative 
dysfunction is Alzheimer's disease. 

4. The method of claim 1 wherein the neurodegenerative 
dysfunction is Parkinson's disease. 

5. The method of claim 1 wherein the neurodegenerative 
dysfunction is S attention deficit disorder. 

6. A method of treating osteodegenerative joint dysfunc 
tion by concomitantly administering to a patient exhibiting 
joint pain and inflammation from Osteodegenerative dyS 
function of a therapeutically effective amount of: 

(1) relaxin hormone; and 
(2) gluSocamine Sulfate. 
7. A method of treating Alzheimer's by concomitantly 

administering to a patient exhibiting memory loSS from 
Alzheimer's of a therapeutically effective amount of: 

(1) relaxin hormone; and 
(2) estrogen. 
8. A method for treating Parkinson's disease by admin 

istering to a patient exhibiting Symptoms of tremors, Stiff 
neSS, and pain from contracted muscles a therapeutically 
effective amount of relaxin hormone, thereby decreasing the 
amount of Parkinson's Symptoms. 

9. A method for treating attention deficit disorder by 
administering to a patient exhibiting Symptoms from atten 
tion deficit disorder a therapeutically effective amount of 
relaxin. 
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10. A method for preventing and treating osteoporosis by 
administering to a patient exhibiting Symptoms of or SuS 
ceptibility to bone loSS from Osteoporosis a therapeutically 
effective amount of relaxin, thereby decreasing the amount 
of Osteoporosis-related bone loss. 

11. A method of treating neurodegenerative dysfunction in 
a patient exhibiting the Symptoms of sleep disturbance, 
memory impairment, and/or affective and cognitive impair 
ment, the method consisting of administering a therapeuti 
cally effective amount of relaxin, Selected from the group 
consisting of natural human relaxin, Synthetic human 
relaxin, animal relaxin, and relaxin analogues, prologues. 

12. The method of claim 11 wherein the step of admin 
istration comprises oral administration. 

13. The method of claim 11 wherein the step of admin 
istration comprises administration by injection. 

14. The method of claim 11 wherein the step of admin 
istration comprises a combination of at least two methods 
Selected from the group consisting of topical, injection and 
oral methods. 

15. The method of claim 11 wherein the step of admin 
istration comprises administrations transdermally through 
skin patches. 

16. The method of claim 11 wherein the step of admin 
istration comprises administration transdermally. 

17. The method of claim 11 wherein the human relaxin 
hormone is a recombinant cDNA origin Synthetic relaxin 
hormone. 

18. A method for preventing or Slowing the progression of 
Symptoms associated with aging, Such as memory loSS, 
Osteodegenerative joint degradation, osteoporosis, and skin 
laxity, by administering to a patient prior to exhibiting those 
Symptoms from aging a therapeutically effective amount of 
relaxin hormone, thereby preventing or slowing the progres 
Sion of Such Symptoms prior to the death of the patient. 

19. A method of preventing and treating osteogenesis 
imperfecta by administering to a patient exhibiting Symp 
toms of this disease a therapeutically effective amount of 
relaxin, thereby decrease the amount of fractures. 


