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Introduction

The median age of women at cessation of menstrual bleeding is 50 to 51 years. With an average life
expectancy of 79.7 years, most women can expect to spend one-third to one-half of their lives post-menopause.

In the United States alone, there are an estimated 42.19 million women over age 50 including 39.9 million
postmenopausal women and 1.55 million women (4,255 per day) who reached menopause®. Additionally, a
woman who reaches age 54 can expect to reach the age of 84 years with more than two-thirds of the US
population reaching 85 years or longer”. By the year 2020, the number of US women over age 55 is expected to be
45.9 million.

In 1998, there were more than 477 million postmenopausal women in the world, with approximately 9%
expected to live to age 80. By 2025, the number of postmenopausal women is expected to rise to 1.1 billion. A
women’s lifespan is expected to rise to 72 years worldwide by 2025 (82 in more developed countries).

According to a 1998 study, one in three women between ages 45 and 64 were on hormone therapy” (HT),
and there were about 17.5 million women total taking HT to combat the biological effects of menopause®.
Understanding the biology, symptomology, and socio-cultural implications of the menopausal transition is
essential in addressing the health concerns of the aging female population. Therefore, the Office of Research on
Women’s Health (ORWH) is collaborating with NIH Institutes and Centers (IC) to develop a comprehensive
report on NIH supported research and programs on the menopausal transition.

Initial information for this report was obtained through queries of the NIH Computer Retrieval of
Information on Scientific Projects database (CRISP) and the National Library of Medicine website,

www.ClinicalTrials.gov. Results of these queries were forwarded to the appropriate IC for verification, or

revision. This report summarizes the basic science and clinical research, recent research results, and pending

research studies on the menopausal transition currently funded by each Institute and Center, as provided through

* North American Menopause Society, http://www.menopause.org/aboutmeno/sga.pdf

® «“Health Concerns Across A Woman's Lifespan: The Commonwealth Fund 1998 Survey Of Women's Health.”
Collins, K.S., Schoen, C., Joseph, S., Duchon, L., Simantov, E., Yellowitz, M. May 1999.

¢ “Study: Hormones Don’t Protect Women From Heart Disease.” Okie, S.Washington Post. July 24, 2001.
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http://www.clinicaltrials.gov/
http://www.menopause.org/aboutmeno/sga.pdf

the Coordinating Committee on Research on Women’s Health (CCRWH) representative from each NIH
component.

Beginning with the definition of menopause as stated in the “World Health Report 1998,” published by
the World Health Organization (WHO), this report provides a summary, by IC, of menopause related research
currently being funded by the NIH. Five IC’s reported no current research on menopause: National Institute of
General Medical Sciences (NIGMS), National Human Genome Research Institute (NHGRI), Fogarty
International Center (FIC), National Institute of Biomedical Imaging and Bioengineering (NIBIB), Center for

Scientific Review and the National Library of Medicine (NLM).
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Working Definitions of Menopause

From the World Health Report, 1998

World Health Organization, Geneva, Switzerland

TERM

Menopause (natural menopause)

The term natural menopause is defined as the permanent cessation of
menstruation resulting from the loss of ovarian follicular activity. Natural
menopause is recognized to have occurred after 12 consecutive months of
amenorrhoea, for which there is no other obvious pathological or physiological
cause. Menopause occurs with the final menstrual period (FMP), which is known
with certainty only in retrospect a year or more after the event. An adequate
biological marker for the event does not exist.

Perimenopause

The term perimenopause should include the period immediately prior to the
menopause (when the endocrinological, biological, and clinical features of
approaching menopause commence) and the first year after menopause.

Menopausal transition
The term menopausal transition should be reserved for that period of time before
the FMP when variability in the menstrual cycle is usually increased.

Climacteric

This phase in the aging of women marks the transition from the reproductive
phase to the non-reproductive state. This phase incorporates the perimenopause
by extending for a longer variable period before and after the perimenopause.

Climacteric syndrome

The climacteric is sometimes, but not necessarily always, associated with
symptomatology. When this occurs, it may be termed the "climacteric
syndrome."

Premenopause

The term premenopause is often used ambiguously to refer to the one or two
years immediately before the menopause or to refer to the whole of the
reproductive period prior to the menopause. The group recommended that the
term be used consistently in the latter sense to encompass the entire reproductive
period up to the FMP.

Postmenopause
The term postmenopause is defined as dating from the FMP, regardless of
whether the menopause was induced or spontaneous.

Premature menopause

Ideally, premature menopause should be defined as menopause that occurs at an
age more than two standard deviations below the mean estimated for the
reference population. In practice, in the absence of reliable estimates of the

SOURCE
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distribution of age at natural menopause in populations in developing countries,
the age of 40 years is frequently used as an arbitrary cut-off point, below which
menopause is said to be premature.

Induced menopause

The term, induced menopause, is defined as the cessation of menstruation, which
follows either surgical removal of both ovaries (with or without hysterectomy) or
iatrogenic ablation of ovarian function (e.g. by radiation or chemotherapy).

*WHO — World Health Organization
**IMS — International Menopause Society
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DEPARTMENT OF HEALTH AND HUMAN SERVICES
NATIONAL INSTITUTES OF HEALTH

Web Resources on Menopausal Hormone Therapy

National Institutes of Health
http://www.nih.gov/PHTindex.htm

National Heart, Lung & Blood Institute
http://www.nhlbi.nih.gov/health/women/index.htm

National Cancer Institute
http://www.cancer.gov/newscenter/estrogenplus

Medline Plus

http://www.nlm.nih.gov/medlineplus/hormonereplacementtherapy.html

National Center for Complementary and Alternative Medicine
http://nccam.nih.gov/health/alerts/menopause

Office of Research on Women’s Health

Menopause Management and Hormone Therapy
http://www4.0d.nih.gov/orwh/menopause.html

National Institute on Aging
http://www.nia.nih.eov/health/pubs/menopause
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http://nccam.nih.gov/health/alerts/menopause
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MENOPAUSE RELATED RESEARCH
By Institute or Center
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NATIONAL CANCER INSTITUTE

(NCI)



National Cancer Institute

Description:

The National Cancer Institute (NCI) supports a broad range of research related to the menopausal
transition and cancers in women. A spreadsheet is provided describing relevant research grants which
have been funded recently or are currently being funded by NCI.

Search Words: menopause; perimenopause; postmenopause, hormone therapy; hormone replacement
therapy (HRT); estrogen replacement therapy (ERT)

Additionally, the NCI provides a digest page on Menopausal Hormone Use,
http://www.cancer.gov/clinicaltrials/digest-postmenopausal-hormone-use on the NCI website. The page
provides a fact sheet with questions and answers on menopausal hormone use, links to important
information throughout the National Institutes of Health, updates on recent research results, and links to
information on current clinical trials.



http://www.cancer.gov/clinicaltrials/digest-postmenopausal-hormone-use
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National Heart, Lung, and Blood Institute

Menopause-Related Research

Because many of the diseases and conditions that fall within the NHLBI mandate (e.g., coronary
disease, hypertension, congestive heart failure, chronic obstructive pulmonary disease) primarily affect
older people, many postmenopausal women are being studied in the Institute’s clinical research
programs. This document focuses specifically on NHLBI-supported research in women that is related to
reproductive hormonal status or to changes in health risks that occur as women pass through menopause.

Women’s Health Initiative

The Women’s Health Initiative (WHI) is a complex multicenter project examining strategies for the
prevention and control of the most common causes of death, disability and impaired quality of life
among postmenopausal women, including cardiovascular disease, breast and colorectal cancers, and
osteoporotic fractures. Initiated in 1991 with planned completion in 2007, the WHI is conducted as a
consortium effort led by the NHLBI in cooperation with the Office of Research on Women’s Health, the
National Cancer Institute, and the National Institute of Arthritis and Musculoskeletal Diseases.
Recruitment was completed in 1998. Over 68,000 women of diverse racial, ethnic, geographic, and
socioeconomic background are participating in three overlapping randomized controlled Clinical Trials
(CT), and an additional 93,676 women are enrolled in a parallel Observational Study (OS). A third
component, the Community Prevention Study, focused on community-based prevention strategies to
enhance adoption of healthful behaviors and was conducted by the Centers for Disease Control and
Prevention.

Clinical Trials

The CT component is designed to evaluate the effect of:

1) Low-fat eating pattern in preventing breast and colorectal cancers (N = 48,836)

2) Postmenopausal hormone therapy in preventing coronary heart disease and other cardiovascular
diseases, with breast cancer as a possible adverse outcome (N=27,347). The estrogen-plus-progestin
component of the hormone trial was stopped on July 9, 2002, because WHI researchers found that
the risks of long-term estrogen-plus-progestin therapy outweigh its protective benefits. (See
publications for related papers.) The estrogen-only component of the hormone trial continues.

3) Calcium and vitamin D supplementation in preventing osteoporotic fractures (N = 36,282)

Women may participate in one, two, or all three trials. Overall benefit-versus-risk assessment is a

central focus in each of the three CT components.
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Observational Study

The OS is identifying predictors of disease by: 1) examining the associations of known or putative risk
factors (including biomarkers) to disease status at baseline and during follow-up; 2) seeking to find new
risk factors using the stored biological samples and data as a resource; and 3) examining the effects of
change in known or putative risk factors on disease outcome.

A detailed description of the WHI is available in Controlled Clinical Trials 1998;19:61 — 109.

Representative NHLBI Research Projects

Project No. Title Investigator Institution

RO1 HL28266  Epidemiology of Cardiovascular Risk  Kuller U. Pittsburgh

Factors in Women
A long-term investigation of the evolution of cardiovascular risk factors and subclinical cardiovascular
disease from premenopause through menopause.

RO1 HL32050  Caffeine Influences on Exercise and Lovallo U. Oklahoma

Psychological Stress
An evaluation of the effects of caffeine intake on blood pressure and cortisol secretion, under conditions
of mental and exercise stress, with an emphasis on variations in response as women enter menopause.

RO1 HL33177 Positron Tomography in Ischemic Schelbert UCLA

Heart Disease
A study of coronary vasomotor function that, in postmenopausal women, will explore protective effects
of estrogens against coronary atherosclerosis and examine whether these effects are negated or
modified by progestins, as well as whether adequate protection requires addition of statins and
antioxidants.

RO1 HL34594  Risk Factors for Cardiovascular Manson Brigham & Women’s
Disease in Women Hospital

Continued follow-up of the Nurses Health Study cohort, first recruited in 1976, to evaluate hypotheses

regarding dietary and hormonal risk factors for coronary heart disease and ischemic and hemorrhagic

stroke.

P01 HL45666 Cardiovascular Benefits of Soy Clarkson Wake Forest U.
Phytoestrogens

A group of studies focused on the potential cardiovascular benefits of soy photoestrogen

supplementation/treatment.

ROI HL57790 CVD Risk & Health in Postmenopausal Kritz- U. Cal., San Diego
Phytoestrogen Users Silverstein

A study to determine the acceptability and benefits of use of a dietary supplement of phytoestrogen

(genistein) versus placebo on heart disease risk factors, bone density, and psychosocial outcomes in

postmenopausal women.
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RO1 HL60739  Mutations, Hormone Therapy and Psaty U. Washington

Venous Thromboembolism
An assessment of the interaction between HRT and prothrombotic mutations as it affects the incidence of
venous thromboembolism.

RO1 HL63293 Thrombotic, Inflammatory, & Gene Ridker Brigham & Women’s
Markers of CVD in Women Hospital

A substudy of the WHI observational study exploring inherited and environmental determinants of

coronary thrombosis.

P50 HL63494 SCOR in Ischemic Heart Disease: Mendelson ~ New Engl. Med. Ctr.
Cardiac Estrogen Receptors & MI

An investigation of the hypothesis that the genetics, expression, and function of cardiovascular estrogen

receptors and estrogen-regulated target genes mediate protection against ischemic diseases and their

sequelae, including vascular dysfunction, post-myocardial infarction remodeling, and arrhythmias.

RO1 HL67128 Longitudinal Study of the Powell Rush Presbyterian-
Menopause and Fat Patterning St. Luke’s Med. Ctr.

A study of the natural history of the accumulation of intra-abdominal fat as women progress through

menopause.

RO1 HL68939 Estrogen, Cytokines and Heart Reis University of

Failure in Women Pittsburgh
A clinical research study to determine the effects of estrogen therapy on postmenopausal women with
congestive heart failure.

Multiproject Prevalence & Progression of

Subclinical Atherosclerosis
A determination of the extent to which diminishing ovarian function affects vascular function and
accelerates the development of atherosclerosis in the coronary arteries, aorta, and carotid arteries.
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Recent Representative Publications

. Manson JE et al. Estrogen plus progestin and the risk of coronary heart disease. N Engl J Med 2003

Aug 7;349(6):523-34.

Hodis HN et al. Hormone therapy and the progression of coronary-artery atherosclerosis in
postmenopausal women. N Engl ] Med 2003 Aug 7;349(6):535-45.

Chlebowski RT et al. Influence of estrogen plus progestin on breast cancer and mammography in
healthy postmenopausal women: the Women’s Health Initiative Randomized Trial. JAMA 2003
Jun 25;289(24):3243-53.

Shumaker SA et al. Estrogen plus progestin and the incidence of dementia and mild cognitive
impairment in postmenopausal women: the Women’s Health Initiative Memory Study: a
randomized controlled trial. JAMA 2003 May 28;289(20):2651-62.

Rapp SR et al. Effect of estrogen plus progestin on global cognitive function in postmenopausal
women: the Women’s Health Initiative Memory Study: a randomized controlled trial. JAMA 2003
May 28;289(20):2663-72.

Wassertheil-Smoller S et al. Effect of estrogen plus progestin on stroke in postmenopausal women:
the Women’s Health Initiative: a randomized trial. JAMA 2003 May 28;289(20):2673-84.

Waters DD et al. Effects of hormone replacement therapy and antioxidant vitamin supplements on
coronary atherosclerosis in postmenopausal women: a randomized controlled trial. JAMA 2002
Nov 20;288(19):2432-40.

Dwyer KM et al. Carotid wall thickness and years since bilateral oophorectomy: the Los Angeles
Atherosclerosis Study. Am J Epidemiol 2002 Sep 1;56(5):438-44.

Pradhan AD et al. Inflammatory biomarkers, hormone replacement therapy, and incident coronary
heart disease: prospective analysis from the Women’s Health Initiative Observational Study. JAMA
2002 Aug 28;288(8):980-7.

Rossouw JE et al. Risks and benefits of estrogen plus progestin in healthy postmenopausal women:
principal results from the Women’s Health Initiative Randomized Controlled Trial. JAMA 2002 Jul
17;288(3):321-33.

. Greendale GA et al. Bone mass response to discontinuation of long-term hormone replacement

therapy: results from the Postmenopausal Estrogen/Progestin Interventions (PEPI) Safety Follow-up
Study. Arch Intern Med 2002 Mar 25;162(6):665-72.

Zhang Y et al. The effect of estrogen use on levels of glucose and insulin and the risk of type 2
diabetes in American Indian postmenopausal women: the Strong Heart Study. Diabetes Care 2002
Mar;25(3):500-4.

Sutton-Tyrrell K et al. Subclinical atherosclerosis in multiple vascular beds: an index of
atherosclerotic burden evaluated in postmenopausal women. Atherosclerosis 2002 Feb;160(2):407-
16.
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14. Fang Z et al. Estrogen depletion induces NaCl-sensitive hypertension in female spontaneously
hypertensive rats. Am J Physiol Regul Integr Comp Physiol 2001 Dec;281(6):R1934-9.

Public Education

The Postmenopausal Hormone Therapy Fact Sheet explains research findings, issues related to long-
and short-term hormone use, risk factors for heart disease, and alternatives to hormone therapy. For a
copy, visit www.nhlbi.nih.gov/health/women/pht_facts.htm.

The Heart Truth, a national awareness campaign, targets women ages 40 to 60 and encourages them to
take their heart health seriously, talk to their doctors about it, and take steps to reduce their risk. For
more information, visit the campaign’s Web site at www.nhlbi.nih.gov/health/hearttruth.
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National Institute on Aging

The National Institute on Aging (NIA) supports and conducts research on aging processes, including
menopause. This document describes the information that NIA provides to the public and highlights
recent menopause-related research findings. It also relays plans for a State of the Science Conference on
menopause. A separate spreadsheet lists relevant research grants.

Public Information

The NIA website, www.nia.nih.gov, and the Alzheimer’s Disease Education and Referral Center
(ADEAR) website, www.alzheimers.org, contain information about menopause. Provided below are
online sources and the links to those sites. Print versions of these free publications may be ordered
online, by calling 1-800-222-2225, or by writing the NIA Information Center, P.O. Box 8057,
Gaithersburg, MD 20898-8057.

Menopause: One Woman’s Story, Every Woman’s Story

A 32-page color booklet with information explaining what menopause is and what women can
expect to experience. Menopause is a part of every woman's reproductive life cycle. It is not an
illness that necessitates treatment. To understand menopause, you first need to understand the
whole reproductive process and how your body changes from stage to stage. View the 2001
version of the Menopause Booklet at:
http://www.nia.nih.gov/health/pubs/menopause/menopause.pdf

In July 2002 the National Heart, Lung, and Blood Institute stopped part of the Women’s Health
Initiative early due to an increased risk of invasive breast cancer. Since then, more findings
from this major clinical trial have been published. For those, go to Menopause: An Update,
2003 http://www.nia.nih.gov/menopause/menopauseupdate2003.pdf

Age Page: Menopause http://www.niapublications.org/engagepages/menopause.htm

Menopause, or the “change of life,” affects each woman in a different way. This publication
describes the changes that are part of this time of life, as well as the symptoms of menopause and
what to do about them.

Age Page: Hormones after Menopause
http://www.niapublications.org/engagepages/hormones.htm

Millions of women take hormones around the time of menopause. It may or may not be the right
choice for any one woman. This age page helps women understand the benefits and risks of
menopausal hormone therapy.

Age Page: Osteoporosis: The Bone Thief
http://www.niapublications.org/engagepages/osteo.htm

This contains a discussion of osteoporosis—testing, treatment, and prevention.
Questions and Answers about the Women’s Health Initiative Memory Study—May 2003

http://www.nia.nih.egov/menopause2003/fag.htm
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These provide information about the findings from WHIMS reported in May 2003.

o Detailed Questions and Answers about the Women’s Health Initiative and the Women’s
Health Initiative Memory Study—May 2003

http://www.nia.nih.eov/menopause2003/fag-detailed.htm

These provide detailed information about the findings from WHIMS reported in May 2003.

e Understanding Risk: What Do Those Headlines Really Mean?
http://www.niapublications.org/pubs/understanding-risk/index.htm

Every day in the newspaper or on television we see stories about new medical findings. How are
we to make sense of such stories? How do we know what to believe?

Publications Translated into Spanish

e Menopausia

http://www.niapublications.org/spnagepages/menopause-sp.htm

e Preguntas y respuestas acerca de la Iniciativa de Salud de la Mujer (Women’s Health
Initiative-WHI) y sobre el estudio sobre la memoria de la WHI—Mayo 2003

http://www.alzheimers.org/nianews/Q&Aespanol56.htm

e Preguntas y respuestas detalladas acerca de la Iniciativa de Salud de la Mujer (Women’s
Health Initiative-WHI) y sobre el estudio sobre la memoria de la WHI—Mayo 2003

http://www.alzheimers.org/nianews/Q&Aadicionales56.htm

Highlights of Research Related to Menopause

EXTRAMURAL

Study of Women’s Health Across the Nation (SWAN)

Funded initially in 1994 by the National Institute on Aging, National Institute of Nursing Research and
the Office of Research on Women's Health, the Study of Women's Health Across the Nation (SWAN) is
a longitudinal study of the natural history of the female mid-life, including the menopausal transition.
(Ancillary studies are supported by the National Institute of Mental Health, National Heart Lung and
Blood Institute, and the National Center for Complementary and Alternative Medicine.) SWAN is a
multi-site, multi-ethnic, multi-disciplinary study of African American, Caucasian, Chinese, Japanese and
Hispanic women of the chronology of biological and psychosocial characteristics. SWAN seeks to
describe the effect of the menopause transition and its associated characteristics on subsequent health
and risk factors for age related chronic diseases. More than 3200 women enrolled in the study.
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SWAN: Racial and Ethnic Differences in DHEAS Levels
During the Menopause Transition

There is wide-spread belief that dehydroepiandrosterone sulfate (DHEAS) may play a role in preventing
diseases of aging because (1) it is an abundant circulating steroid product that is potentially an important
androgen and estrogen precursor, and (2) more than 80% of its secretion declines between the ages of 20
and 70 years as incidence of the chronic diseases of aging increases. Because DHEAS replacement
studies have reported some beneficial, but inconsistent, effects related to immune function, mood and
other outcomes, the role of DHEAS in the aging process remains an intriguing biological question. Data
from SWAN indicate significant ethnic/racial differences, with the highest levels found among Chinese
and Japanese women and lowest levels found among African-American and Hispanic women.
Interestingly, circulating DHEAS levels did not decline at a steady rate during the menopausal
transition, and in fact, actually increased transiently (especially during the transition to late
perimenopause) in some women. Changes in circulating testosterone, and to a lesser extent, estradiol
were correlated to changes in DHEAS. These data are important in understanding the endocrinology of
the menopause transition, defining the relationship of adrenal steroid production during declining
ovarian function and determining a rationale regarding supplementation with DHEAS or other
androgens for older women.

Lasley BL, Santoro N, Randolf JF, Gold EB, Crawford S, Weiss G, et al. The relationship of
circulating dehydroepiandrosterone, testosterone, and estradiol to stages of the menopausal
transition and ethnicity. J Clin Endocrinol Metab 2002;87(8):3760-7

SWAN: Ethnic Group Differences in Bone Density May Explain
Differences in Risk of Fracture

Bone mineral density (BMD) and fracture rates vary among women of differing ethnicities. Most reports
suggest that BMD is highest in African-Americans, lowest in Asians, and intermediate in Caucasians,
yet Asians have lower fracture rates than Caucasians. To assess the contributions of anthropometric and
lifestyle characteristics to ethnic differences in BMD, lumbar spine and femoral neck BMD was
assessed by dual-energy x-ray absorptiometry in over 2200 premenopausal or early perimenopausal
women (mean age, 46.2 yr) participating in SWAN. Before adjustment for covariates, lumbar spine and
femoral neck BMDs were highest in African-American women, next highest in Caucasian women, and
lowest in Chinese and Japanese women. Unadjusted lumbar spine and femoral neck BMDs were 7-12%
and 14-24% higher, respectively, in African-American women than in Caucasians, Japanese, or Chinese
women. After adjustment, lumbar spine and femoral neck BMD remained highest in African-American
women, and there were no significant differences between the remaining groups. When BMD was
assessed in a subset of women weighing less than 70 kg, lumbar spine BMD became similar in African-
American, Chinese, and Japanese women and was lowest in Caucasian women. Femoral neck BMD was
highest in African-Americans and similar in Chinese, Japanese, and Caucasians. It was concluded that
among women of comparable weights, there are no differences in lumbar spine BMD among African-
American, Chinese, and Japanese women, all of whom have higher BMDs than Caucasians. These
findings may explain why Caucasian women have higher fracture rates than African-Americans and
Asians.

Finkelstein JS, Lee ML, Sowers M, Ettinger B, Neer RM, Kelsey JL, et al. Ethnic variation in

bone density in premenopausal and early perimenopausal women: effects of anthropometric and
lifestyle factors. J Clin Endocrinol Metab 2002;87(7):3057-67.
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Biology of Aging: New Agents Stimulate Bone Formation in Mice

Researchers, working on new agents to stimulate bone formation through the estrogen receptor, have
shown that stimulation of the estrogen (and androgen) receptor leads to two pathways inside the cell:

the “genotropic” pathway where the receptor interacts at the nucleus and stimulates the classical sex-
organ specific responses, and a second, less understood pathway that inhibits cell death in osteoblasts.
The agents, in a class termed ANGELS by the researchers, stimulate only the second pathway, inhibiting
osteoblasts cell death and stimulating bone formation in mice, while having no discernable effect on the
sex organs (because the ANGELS do not operate through that pathway). The mechanism of action is
different from that of the selective estrogen receptor modulator (SERM), raloxifene and offers a new
pathway to investigate potential treatments that not only maintain bone, but actually build bone, and that
may be effective for both males and females.

Kousteni S, Han L, Chen, J, Almeida M, Plotkin LI, Bellido T Manolagas SC. Kinase-mediated
regulation of common transcription factors accounts for the bone-protective effects of sex
steroids. J Clin Invest. 2003 Jun; 111(11):1651-64.

Kousteni s, Chen J, Bellido T, Han L, Ali AA, O’Brien CA, Plotkin L, Fu Q, Mancino AT, Wen
Y, Vertino AM, Powers CC, Stewart SA, Ebert R, Parfitt AM, Weinstein RS, Jilka RL,

Manolagas SC. Reversal of bone loss in mice by nongenotropic signaling of sex steroids.
Science. 2002, Oct 25;298(5594):843-6. Erratum in: Science. 2003 Feb 21;299(5610):1184.

Kousteni S, Bellido T, Plotkin LI, O’Brien CA, Bodenner DL, Han L, Han K, DiGregorio GB,
Katzenellenbogen J.A., Katzenellenbogen BS, Roberson PK, Weinstein RS, Jilka RL, Manolagas
SC. Nongenotropic, sex-nonspecific signaling through the estrogen or androgen receptors:
dissociation from transcriptional activity. Cell. 2001 Mar 9;104(5):719-30.

INTRAMURAL

Research in Non-Human Primates

Studies are ongoing to ascertain the impact of calorie restriction (CR) on the process of aging, including
the age-related decline in the female reproductive axis. Monkeys on CR receive 30 percent less of a
highly nutritious diet compared to controls. In one of the two components of this project, females have
been maintained on CR for more than a decade. These females began CR either when they were young
or in early adulthood. These females are now middle-aged to aged, facilitating study of the climacteric
in CR primates. Hormone measurements of ovarian steroids along with monitoring menstrual cycles
reveal that a similar number of females are experiencing perimenopausal irregularity of the menstrual
cycle. At this point in the study, there appears to be lower incidence of endometriosis in CR females,
based on the presence or absence of clinical manifestations related to this condition. Based on the data
at this time, CR may reduce the incidence of endometriosis and may have benefits in the process of
perimenopause.

41



Genes Associated with Premature Ovarian Failure
About 1-3% of women undergo early menopause rather than reaching the usual reproductive lifespan at
about age 50. A fraction of such instances of early-onset “premature ovarian failure” (POF) is genetic in
origin. A single locus on chromosome 3 is implicated in several families and a number of isolated
individuals, with translocations or deletions that interrupt the DNA in that region. NIA intramural
researchers have isolated the gene FOXL2. Mutations in FOXL2 cause POF, making it the first gene
shown to be responsible for POF in humans.

Crisponi L, Deiana M, Loi A, Chiappe F, Uda M, Amati P, Bisceglia L, Zelande L, Nagaraja R,
Porcu S, Ristaldi MS, Marzella R, Rochhi M., Nicolino M, Lienhardt-Roussie A, Nivelon A,
Verloes A, Schlessinger D, Gasparini P, Bonneau D, Cao A & Pilia G. The putative forkhead
transcription factor FOXL?2 is mutated in blepharophimosis/ptosis/epicanthus inversus syndrome.
Nature Genetics 2001; 27:159-166

Study of Women through the Menopausal Transition in the Baltimore Longitudinal Study of
Aging: Effects on Cognition

NIA scientists have examined cognition in women participating in the Baltimore Longitudinal Study of
Aging study of the perimenopause and menopausal transition. Although age-matched pre- and
postmenopausal women in the study showed similar cognitive performance, some symptoms associated
with the menopause, such as sleep disturbance, had negative effects on specific aspects of cognition,
including memory.

NIA Proposes FY 2004 State of the Science Conference:
Management of Menopause-Related Symptoms

Symptoms, especially vasomotor symptoms, are very common during the menopause transition and may
affect as many as two-thirds of all postmenopausal women, although frequencies differ significantly by
race/ethnicity and other factors. For several decades, estrogen (alone or in combination with a progestin
for women with an intact uterus) as menopausal hormone therapy (MHT) has been the drug of choice
for alleviating several menopause-related symptoms because of the lack of alternative therapies of
comparable proven efficacy.

In the late 1980°s enthusiasm for long-term use MHT was kindled by the growing belief, based on
observational studies, that MHT had significant anti-aging potential and represented a preventive
strategy for reducing the risk of chronic diseases of aging such coronary heart disease, osteoporotic
fractures and even Alzheimer’s disease. The Women’s Health Initiative (WHI) was designed, funded
and ultimately fielded by the NIH in 1993 to evaluate the effects of MHT and other strategies on the risk
of cardiovascular disease, breast and colorectal cancer and osteoporotic fractures. In the early summer
of 2002, the estrogen-progestin (E+P) arm of the Women’s Health Initiative was stopped early (after 5.2
years) because the risks of E+P (increases in breast cancer, coronary heart disease, stroke and pulmonary
embolism) were deemed to outweigh the benefits of a reduced risk of osteoporotic fractures and colon
cancer.

In October 2002, a Scientific Workshop on Menopausal Hormone Therapy was convened in Bethesda
by the NIH. The stated aims of the workshop were to “...place the WHI E+P clinical trial results and

42



reasons for stopping the trial in the context of other federally funded studies and to help clinicians and
their patients better understand the current information on the risks and benefits of short- and long-term
use of combination HT.”* After review of key findings from the WHI and other relevant large-scale
long-term studies of MHT, participants at the meeting concluded that the long-term use of combination
E+P has no role in the prevention of cardiovascular disease and should be discontinued if it was being
used for this purpose.

With respect to the indication of long-term use for reduction of the risk of osteoporotic fractures, it was
recommended that postmenopausal women taking E+P to prevent bone loss seek advice on alternative,
efficacious strategies from their health care providers. Support for the recommended use of combined
MHT was confined to its use at the lowest possible dosages for the short-term management of
menopause-related symptoms. However, time did not permit an examination of many of the significant
questions and issues surrounding the nature of menopause-related symptoms and the short-term use of
MHT for this indication.

Consequently, the NIA proposed to sponsor a State-of-the-Science Conference: “Management of
Menopause-Related Symptoms.” This conference, co-sponsored by the NIH Office of Research on
Women’s Health and the National Center for Complementary and Alternative Medicine, will

e Review the nature of menopause-related symptomatology in the context of ovarian aging and
senescence and the surrounding biologic, psychosocial and behavioral milieu of the
perimenopausal woman.

e Evaluate the role of hormonal and non-hormonal approaches for ameliorating menopause-related
symptoms with respect to the efficacy, acceptability, safety and risks/benefits associated with the
various approaches.

e Identify opportunities for future research aimed at developing new strategies to treat menopause-
related symptoms.

A careful examination of current and potential strategies for the management of menopause-related
symptoms will help address some of the most common and salient health-related issues preoccupying
midlife women and health care providers seeking to maximize quality of life during the peri- and early
postmenopause. Updating the 1979 NIA-sponsored Consensus Development Conference on “Estrogen
Use and Postmenopausal Women” will be tremendously valuable in helping clarify some of the recent
confusion stemming from the controversial findings from the WHI.

* Kirschstein R. Menopausal hormone therapy: summary of a scientific workshop. Ann Intern Med
2003;138(4):361-4
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National Institute on Allergy and Infectious Diseases

Menopause Related Research

The NIAID Division of Allergy, Immunology, and Transplantation has an active interest in the
sex based differences in the immune response, including the effects of sex hormones on
immunologic function. Autoimmune diseases, which result from a disordered attack of the
immune system on the body’s own tissues, affect an estimated 5 to 8 percent of the U.S.
population and disproportionately afflict women. Ongoing relevant studies include:

1. Sex hormone regulation of innate immunity, P01-AI-051877, PI: Charles Wira,
Dartmouth Medical School

The overall objective of this Program Project is to define the role of sex hormones
(androgens, estrogens and progestins) in regulating the innate immune system as it functions
systemically and at mucosal surfaces. Mechanisms whereby sex hormones influence
phenotype, innate function, and communication between the innate and adaptive immune
systems will be defined. Peripheral blood cells from men and women, cell lines, and immune
cells and tissues from the female reproductive tract will be utilized to define the role of sex
hormone and pathogenic challenge at the cellular and molecular level. The hypothesis is that
innate immunity (epithelial cells, neutrophils, macrophages and NK cells) is under male and
female sex hormone control and that, in addition to conferring protection, each of these cells
is capable of initiating an adaptive immune response.

2. Protein targets of ovarian and oocyte autoantibodies, R01-AI-055060, PI: Judith
Luborsky, Rush Medical College

Ovarian autoimmunity may affect 1-2 million women in the US. In order to identify women
with ovarian autoimmunity, prototype immunoassays were developed to detect ovary specific
autoantibodies. The results were used to develop phenotypic information on the association
of ovarian autoimmunity with premature menopause (premature ovarian failure) and
unexplained infertility.

Further human research and clinical use depends on identification of the relevant protein
antigens. The objective of the proposed study is to identify major autoantigens relevant to the
phenotypes associated with ovarian autoimmunity. Previous studies showed that ovarian
antibodies are associated with a low likelihood of pregnancy after infertility treatment. The
proposed study is expected to improve the precision with which ovarian autoimmunity is
detected. This will permit studies of disease pathogenesis, health risks associated with
ovarian autoimmunity, genetic factors associated with disease susceptibility, and improve
clinical diagnosis. It will also contribute to a better understanding of an autoimmune disease
that affects women's health.

3. Molecular consequences of estrogen-induced interferon-[ 1, R01 AI 051880, PI: Ansar
Ahmed, Virginia Polytechnic Institute and State University
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Sex hormones, such as estrogens, are believed to play a major role in gender-based
differential immune competence and autoimmunity. One mechanism by which estrogens
may influence the immune system is by regulating cytokine levels. This grant is aimed at
mechanistically studying how estrogen alters the production of interferon-[1 and the
molecular consequences of increased interferon-[| Estrogen-induced interferon-[] is
significant, since interferon-[ is a "master" cytokine with physiological effects on nearly all
cells of the immune system. This project will examine the molecular basis for production and
action of estrogen-induced interferon-[.

Sex-based differences in the immune response, R01 AI 051767, PI: Betty Diamond,
Yeshiva University

It has long been hypothesized that sex hormones play a role in immune regulation and
specifically in systemic lupus erythematosus. Estrogens can alter the threshold for negative
selection of naive autoreactive B cells and may thus influence the development of
autoimmune diseases. This project will examine how estrogen leads to an increase
specifically in cells of the marginal zone B cell subset. In addition, experiments will be
conducted to investigate the differences in B cell responsiveness to estrogen in different
mouse strains to understand what underlies an estrogen-mediated breakdown in humoral self-
tolerance.

Sex-based differences in regulatory T cell responses, R21 AI 051870, PI: Michele
Kosiewicz, University of Louisville

Many autoimmune diseases are much more prevalent in women compared to men, including
multiple sclerosis, arthritis and systemic lupus erythematosus. Although the reason for this
difference is not currently known, the sex hormones are likely to play a significant role. A
recently described population of naturally occurring regulatory T cells, CD4+CD25+, is
responsible for controlling autoimmune disease in mice. Elimination of this population in
mice results in severe multi-organ autoimmune diseases. This project will test the hypothesis
that sex steroids mediate the gender differences in CD4+ CD25+ regulatory T cells, and
through this mechanism may influence the differential expression of autoimmune disease in
females versus males. The results of these studies will provide important information that can
lead to the development of novel therapies for the prevention and treatment of autoimmune
disease.

Gender-specific T cell homing and autoimmunity, R01 AT 042753, PI: Bruce
Richardson, University of Michigan

Women are more susceptible to autoimmune diseases, and the reason is unknown. Female
sex hormones appear to play a role in this predisposition to autoimmunity, but extensive
analysis of the effects of the female sex steroids on immune responses in vitro have failed to
identify the mechanism(s). This project explores the hypothesis that gender-specific
differences in T cell homing, due to effects of female sex hormones on adhesion molecule
expression, contribute to increased severity of autoimmune diseases in females by modifying
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lymphocyte trafficking patterns. Gender-specific trafficking differences could be important
both in the induction of disease as well as later in the disease process. These studies will
identify novel and important mechanisms contributing to the increased incidence and severity
of autoimmune disease in women.
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National Institute of Arthritis and Musculoskeletal and Skin Diseases

Menopause Related Grants
Overview

The National Institute of Arthritis and Musculoskeletal and Skin Diseases (NIAMS) supports
basic, clinical, and epidemiological research, research training, and information programs on
many of the more debilitating diseases affecting Americans. NIAMS supports research on a
number of diseases which disproportionately affect women including: osteoporosis, rheumatoid
arthritis, temporomandibular joint disorders (TMJ), systemic lupus erythematosus (lupus),
osteoarthritis, and scleroderma. Lupus, osteoarthritis, and scleroderma are diseases in which
health disparities have been clearly identified. The NIAMS is committed to uncovering the
bases of these gender, racial, and ethnic disparities and to devising effective strategies to treat or
prevent them.

Osteoporosis is a skeletal disorder marked by reduced bone strength that predisposes a person to
an increased risk of fractures. Among the bone diseases that afflict Americans, osteoporosis is
by far the most prevalent, and it is a major health risk for 28 million Americans. It has been
estimated that some 10 million women in the U.S. have osteoporosis and another 18 million have
low bone mass and are at risk for osteoporosis. The burden of health care costs due to
osteoporosis is estimated to be $10 to $15 billion per year.

Osteoporosis continues to be a significant public health challenge for women, particularly after
menopause. New hope for those with osteoporosis has come with the approval of a parathyroid
hormone (PTH) derivative to treat osteoporosis. The agent, teriparatide, has been shown to
reduce the risk of both vertebral and nonvertebral fractures in addition to stimulating bone
formation and increasing bone mass. NIAMS supported research has demonstrated that
therapeutic approaches using teriparatide and bisphosphonates can restore critical bone loss.
This is a significant advance over earlier approaches that depended on hormone therapy to
prevent bone loss in post-menopausal women. Researchers have made new advances in
understanding the impact of hormonal changes on bone health and understanding the genetic
factors associated with osteoporosis. Two clinical assessment tools that may be used to predict
fracture risk have also been developed. NIAMS-supported researchers have also shed new light
on the relationship between dietary protein intake and bone mineral density in the elderly.

The NIAMS supports a portfolio of grants focused on understanding osteoporosis and seeking
ways both to prevent and to treat this disabling condition.

57



8¢

*s15010d08)s0 0} YSLI JO Juswissasse auy) A|lenuesgns

anoidwi pue sainjoel) PUB SSO| 8UOq pajejal-abe Jo sasned ay Jo Buipue)siapun JO [9A8] MaU B 0} SN ).} PINoys sjuswainseaw
9.NJONU)S SUOQ MU 8Y | "SSO| SUOq [EDILOD JO 8SNED UIBW 8y} SI AoUsIolyap -1 PUB SSO| 8U0q SNO||92|BD JO 8SNED Ulew 8y s!
Aousiolyep-3 ey} sasayjodAy sy} isa} 0} ‘usw Buibe ul (G pue ‘uawom JusIolBP J Ul SSO| BUOQ 0} A)NQLUIU0I [-49)| pue £adz(HO)SZ |
WINISS JO S|9AS] Ul SUOIJEIS)|. JeU} PUB ‘SSO| SUOQ |eJIU0D 9oUBHUS O} Ing SSO| 8U0q Snoj|aoued jsulebe josjoid 0} Aouaioyap!

3 yum sjoeusjul uawom [esnedouswisod aje| ul wsiplosAyyesediadAy A1epuooss jey) ‘sso| auoq Jajealb aney sajijoqejaw

-3 pue 3 Jo S|9A3] Jamo| yim uawom [esnedouswisod jey) sasayjodAy ayy Buiss) Aq sso| suoq sasned Aousioyap-(3) usbolissl
yoiym Aq swsiueyosw o1b6ojoisAydoyied ay) ssasse 0} ( ‘Anpwondiosge Ael-x ABisua-jenp Aq QiNg yim pasedwos se uopolpaid!
aJnjoely 8oueyud Ajjealb ||IM sajgeLeA [einjonuISoIOIW PUE [enjONJiSOI0BW SUOC JO SjuswaInseaw oyoads jey; sasayjodAy

3y} 1s9) 0} (g ‘sanssl [eoluljo o} pue ABojoisAydoyyed o} pajejas sesayjodAy Jo Jaquinu e }sa} 0} 8SaY} Sh 0} PUE BINJONIISOIDIW!

pue -o1oeW duoq Jo sabueyd ooads-xas ‘pajejal-abe auyy sulyap o} (z ‘[epow uonoipaid ainjoely pakojdwa-Ajjeucieu e ajepljea

0} (| :8Je swiy o198dS JNQ "UBW (GE PUE UBWOM JS}S8UI0Y 0GE JO HOY0D paljijel)s-abe mau e ul spew a4 [|Im SaIpN}s jsow jng
(0661 Al91eWIX0idde pajjoius usw 8¢ pue UsWoM |GE pue g6 Ajejewixoldde pajjoius uswom 0g) sjuapisal NI 481sayooy
JO spoyod payijess-abe omy uo dnmojjoy pualxa [|Im yaleasas pasodolid ay] (,Asdoiq suoqg aAiseAuluou,) AJAOBUUOD Jejndage.ly,
pue Aysoiod |2211100 SB Yons ‘SoljsusjorIeyD [BINJONISOIDIW SUOQ JO JUSWISSASSE Pue (QINg) ANsusp [Blaulw 8U0q OLISWN|OA
|e0IOD PUB SNOJ|9OUED JO UOHEUIWISISP djeledas ‘azis pue adeys se Yons ‘8injonijsoioewl sUod JO JusWaINSeaw aAleyuenb
MOJ|B SJUSWINIISUI 8SaY | “BIq) pue snipel [elsip 8y} Jo (%0 > 40 0} [enba AD) 10D |eseyduad euoisuswip-¢ ‘uonnjosal

ybiy-en pue (%6°0-2'0 AD) sdiy pue auids auy jo (100) Aydeibowo) payndwod aAneyjuenb oLjBWN|OA [esids--salbojouyos}
JHe-ay}-jo -ajeys mau om} ‘Apnjs oibojolwapida ue ur swi 3sily Y3 Joj ‘Aojdwa os|e [Im am ‘JanamoH ‘joaloid ABojoiwapid3
18)S8U00Y 8y} JO SINjoNIISELUI 8y} pue sa16ojopoyaw [euouaAuod Buisn siso1odos)so 1oy s10}0e) sl Uo salpnjs pased-uonendod
JNO SNUNUOD [|IM SAN “S}eIS Pajiun 8y} ul Ajjlenuue u 71.$ SISOO puE SaINnjoel) UOl||I G'| }SES) e J0} SUNodYe SIs0I0dos)sO!
.'S@Injoel pue sso7 auog paje|ay-aby jo ABojoiwapidl, 69024V LOY JO GZ 0} |z SJA 4o} Buipuny pamaual Joy sI uoneolidde siy |

Y31S3IHOOY
QINITO OAVIN

S3ANLOVYAS
ANV SSOT3NOE a3Lv13y
39V 40 ADOT10INAId3

d33ANNS
‘VISOHM

§90/204YV|

‘sisjeue |eu) |edjuld pue ‘sisAjeue pue juswdojoAsp JUSLISSESSE WO0)N0 JONPUOd pue ubisep yoiessal [eojulfo|

JO SEaJE BU} Ul UOI}EDNPS [BULIO} PUE 3siUadxa Jo seale a|dinw ypm aspiwwod ue Aq papiroid diysiojusw ybnoly) juswdojansp,
193,89 Jayuny Joj Ayjunuoddo apiroad jjim Juesb £g-3 siy} ‘uolippe uj ‘(aseasip ajosnw Alojewweul-uou pue Alojewwelul

yjoq “6a) 8y jo Ayjenb uo 1oedwi punojoid e sey Buiisem sjosnw a1aym sassau|l olwa)sAs Jayyo ul Adelayy uaboipue jo

aj0J |epuajod ayy aunap o} diay () pue ‘uabolpue yym pajeal) o ypm sjuaned ul a4l Jo Ayjenb ul sabueyd auyep (g) ‘sisolodos)so
1O sw.o} olWa)sAs pue pazieoo] Yiog Yum sjuaijed ui Aysusp [elsuiw auoq uo Adelay} suoIs)so}sa} Jo spyauaq [enusjod ay} aiojdxs)
() ‘yibuaiys pue ssew djoSNW JO JUBWISSASSE YBNOIY) UOIOUN) UO S}O8Yd S} pue uoljelisiujwpe uaboipue Jo 8|0 dY) sulap o)

djay (1) 1M Apnis sy Jo s)nsal 8y | ‘pPasSasSe aq OS|e ||IM S}Oa))e apis pue AJIAIO. aseasIp Jo ainsesw ‘Ajleuonippy "oy Jo Ajyjenb
10} syuswinAsul pajepljeA Upm aji| jo Ajijenb Jo sainsesw oy1oads aseasip U0 au018)s0lsa) Jo 108)8 au) (g) pue ‘diy pue suids ay)

40 ueds X Aq Ajisuap |esauiw SUOQ UO BUOIS}S0}Sa} JO JoaYa ay} (z) ‘Bunsay yibualis ajposnw pue ueos (yxa) Aswondiosge Aelx|
|enp Apoq ajoym jJo asn ay} yim yjbualis josnw pue ssew Apoq Ues| U0 SU0IS}S0)Sa} JO JOBY ay) (1) SulWeXa [|Im am ‘Ajjeoayioads
‘poliad Jeak-om) B JOA0 Y UM sjusiied ajew ul 0gaoe|d SNSISA 8U0J9)S0)SS) [ELWISPSUEI) JO 9]0 8Y) SUILEXS [|IM oM ‘Apnis

sIy U] 'y Buipnjoul seseasip sunwwiolne Jo Jaquinu B ul [eloyausq aq Aew uonessiuiwpe usboipue jey) }sebbns o) wess suewny|
pue sjopouw [ewiUe Yjog Ul SaIpN}s SNOIASId "Wy Ul SSO| 8U0q Jo ajel ay} 8onpai djay Aew YdIym OI}A Ul S||90 91|-}Se|q0a}so

puE S}SB|q08)SO JO UoNeljuaIayip pue uoneayjoid sy} ayejnwins Aew suaboipue Jey) 8ouapiAe S| 818y "SIs010d0s}so JO SWIO)
olWwe)sAs pue [e20] Yj0q 9ABY OS|e VY Y)IM SJudljed “UOIIUN) Ul SUI[98p 8y} MOJS PINod yaiym Jyblem Apoq pue ‘yibuais ‘ssewl
Apoq ues| ‘uonusjal usbouu aseasoul o) [eusjod ay) aAeY susboipuy "swil} JOAO UONOUN) PasEaIdap YIM ANjIgesip Juesyiubls
aney Yy YIm sjualied sjouod Ayyeay pue siijApuods Buisojfsue ‘SiLyLe0s}so Yim s|oJjuod payojew-abe yum pasedwod
sjuaned Y ajew ul paquosap A|snoiraid usaq sey auois}so}sa) WnIas Mo| Aq paziieioeieyd uolipuod dipeuobodAy v “seuowloy
X3S JO s|ans| Buiseaioap Y)im sapIoulod Sajew Ul 82uapioul pasealsoul siy | “uaw Jo sdnoib abe Japjo uj uswom Jo Jey) seyoeoidde,
90UBPIoUl 8Y) JSASMOY ‘USWOM Ul papodal Jey) Uey) ss| S 9A1-ALI0) Jo 8Bk U} Joapun UsW Ul Y JO 9ouapIoul 8y ‘suoje,

s3)eIS pajun 8y} ul suosiad uoljiw omy Alieau Bunoaye aseasip wajsAsninw Buneyigap ‘o1uoiyd e si (V) Shuyue piojewnayy

OOSIONVH4
NVS VINHO4ITVYD
40 ALISH3IAINN

SILIYH1YY|
QIOLVYANIHY NI AdVd3H L
LONNray SY NIOOHANY|

"0 NHOr ‘SIAvd

€112004V|

"V Jo uonuanaid Aewd Joy si0joe} sii a|qelipow Ajlenuajod Ayuapl [jim Apnis ay |

'SpJ0dal [EDIPAW JO M3IABI pue swoldwAs onewnayl Buipsebal asieuuonsanb Bulusaios e Ag pawuuod aq ||IM Yy “Jop|o pue sieak!
G pabe ‘sjeuoissajoid yjeay sjews) 9/8‘6E Buowe 1eouULd pue asessip JejnaseAolpled Jo uojuaaald Atewnd sy ul 3 ulweyA pue|
uuidse asop-Mmojau JO [l Pajj0Juoo-0gadeld ‘puljg-s|gnop ‘paziwopuel B ‘ApniS UjeaH S,USWOA\ SU} PUB ‘9/6] SOUIS PAMO||0)
‘auljeseq je sieak GG-0g pabe uawom 00/ 1Z| JO Hoyod aAoadsold e ‘Apnis yyeaH ,sasinN 8y} ‘spoyod Ateyusws|dwod ‘sjesedss;
OM} WoJy uoljewlojul saziin Apnis ay| ‘Y JO sl sesealoul asnedousw Jayjaym pue ysii seonpas usbosise jesnedousuw)sod
JaUIayMm ‘v JO YSU 8U} Uo spIoke Ak} g-N pue SjuepIxoljue Jo 8|0 sAldsjoud [enuajod sy iss} [Im 31 ‘Ajleaioads "uswom ul (vy)
LYJME plojewnay Jo juswdojaAsp 8y} Ul S10}0e} 3SU [eUOWLIOY pUE AJE}SIP JO 801 BY) aulap o} si saipnis pasodoid ayj jo [eob
ay] espIwwo) AIOSIAPY Ue AQ MaIAaI 8S0J0 pUe ‘U}eaH 2lI|qnd JO [00YOS PIeAIEH U} Je SBSIN0D ‘DUIdIPaJ) SAIJUSASI JO UOISIAIC]
pue Aiojeloge] Buiuuey) ‘OQNVIA Y} Ul SIBUILISS Yd1easay ‘Mojaq paqLIosap SaIpnis oM} sy} Jo s)sisuod welboud Buluies
yoJeasal 8y "auIIPa|A SAIJUSASId JO UOISIAIQ pue AlojeiogeT] Buiuuey) ay) wolj Jojdwe)ls JIs|\ pue 3Iaj|IA J8)BAA ‘SUSXauusH
sauey) ‘Iaziadg yueld 'sig yim Buoje Jojusw-0o pue Josuods Jay a4 ||Im ‘UieaH liqnd JO [00YdS pleAleH je juswabeue|y pue,
£2110d U}eaH JO 10SS8j0id PUE |00UOS [EDIPS|N PIEAIRH JB SUIOIPS JO J0SSB)0id ‘(DAINVIN) Jelua) saseasiq [e}a]ayso|nosnjy pue
siuyPy asodundpinpy ‘103oaaig ‘Bueri] meypeyy “1Q ‘SeSEeSsIp diewnayJ Ul SWOo9IN0 JO SjueUIWIS}ep [B2160[0Iq pu. [BIO0S U} puE:
‘saseas|p oljewnays jo ABojolwapids ay) S| BaIe Youeasal JoH ‘|00ydS [edlpajy pJeAleH pue [ejdsoH s,uswop pue weybug sy

1e ABis||y pue ABojounwuw| ‘ABojojewnayy JO UOISIAIQ ‘SUIDIPS JO Juswpeda U Ul SUIDIPSJ\ Ul JOJONSU| Ue SI )epIpued ay |

TVLIdSOH SINGWOM
ANV AVHOIHg

Vd 40 AD0T0IL3 FHL
NI SINONHOH FTVAN3L
ANV SINVAIXOILNY|

‘"M H13vZIN3
‘NOSTIVA

7202004V

Pensqy

uopmpsuj

aJy1L yo8foid

swep |d

Jaquinp jue




6S

aouepodul [e2160]01q 9ABY SUONBLEA {3 9S8y} Jayjaym auiwia)ep o} suigjoidodi|

PUE SBUOWIOY XS WNJSS ‘SSewW auoq ‘Jedued jsealq ‘sainjoel) [eigajian pue diy Jnoge ejep Bunsixa pue suswioads YN

paAIyae Jno Buisn asodoud app “s}oaye |edibojoiq Aue aAeY SUOHBLIEA {3 JI USAS IO ‘J9OUED JSESI] PUB SSBW auoq pue sadAjousb|
(Y43) Joydaoas usbouysa usamiaq diysuoneal ay} Jnoge sbuipuly A10}01peIIUD SI1e d18Y} ‘Ajleuld "a1ed aks aAjuanaid 1o} abeianod
21e0Ipa|\ pue sauldpINb [edluld douanjjul Aew sBulpuly 89S} ‘ONjeA JIUSIOS JIBY} SBPISAg YSH 9INJO.I) PUE ||B) 9SEIOUI SISESSIP)
oha a|qejeal) Alenusjod pue uowwod asay) Jeyy sisayjodAy sy} 1sa) (1M SAN “USWOM ASPIS Ul UOWIWOD dle ‘uolessusbap)
Jejnoew pajejai-abe pue ‘ewodne|f ‘sjoeieled se Yons ‘saseasip 94a o1j10ads puUe 013 SAIOB1JSI PA)ISII0dUN 'S||E) PUE)

SaINjoel) SnIsWNY pue jsum ‘diy Jo ysu 8y} asealoul ‘AJAIISUSS JSBIJUOD Se YONS ‘SUoNouny [BNSIA Ul Sauljoaq "ainjoely diy 1oy Jojoey,
3SH B S| PUB ‘UBIOM AJSP|S Ul SSEW S[OSNLW PUB U0 JO SSO| JO 8Sned juepoduwl Ue S| ‘UoloUNy [eudl Ul BUljap paje|al-abe [ewlou
sy} Aq payjdwe ‘sisopioe d1jogejaW PaoNpuUl-alp JaYleum }sa) 0} asodoid ap\ “eoueleq usboljiu sAleBau sesnes pue auoq sjoa)e
uibLo A1ejalp Jo SISopIoe d1joge)su dIUoIYD PliW Jey) umoys os|e aAey S\ “abe Asy) se ssew sjasnw aso| os|e uswom Apap|g
"USLWLOM UBDLSW/-UBDLIY pUue UeISeone) ul 9be Yjm saseaioul Sso| auod Jo jel 8y} ‘sjaljaq snojaaid o} A1ejuod ‘yey) punoy

SABY 9/\\ J90UED }SEDIQ JO YSII JOMO| B B)edIpul ‘SaINjoel) JUSpIoUl JO ‘SBN|EA PUNOSEI}N MO| ‘SSO| JyBIay se yons ‘siso10dos)so|

10 S82IpUI JBYIO JOYIBUM PUE ‘JSJUED JSBDI] UIM PIJEIOOSSE dle SpIoJa)s Xas shouabopus Jayjeym Bunebisaaul Aq syul| asauyy,

10} Yoaeas ayy ulbaq [Im SN “S9160|0}e UOWIWOD SIBYS SUOKIPUOD 3say) Jey) Bunsabbns ‘19oueo jsealq Jo Ysl pasesaldap e aney
S1S010d08)S0 YjMm USWOM Jey} paianodsip Ajjuadal ap) “Bulussios Jo SSauaAjoaye-1s0d pue Aouanbaiy ayy Buiuiaouod saulapinb!
10948 AjBuou)s pjnom sauljoap [BlUBISNS ‘SIedk GL-0| JOYE. ‘SI0}oe) YSH Jayjo pue ‘giNg JO anjea aanoipald wisy-6uol ay) Apnis
M A\ “SieaAh G-, Jaye saunjoely diy Joj anjeA aAidlpald aso| Aew gNg ¥eus 3sebbins sbuipuly Areujwiiaid JnQ ‘sesayjodAy maul
|esanss ansind 0} pue 82inosal anbiun sy} ulejsns 0} 40S maual 0} 8sodoid ap) “saldessy) siso1odos)so Jo sjew) Buiuueld (g) pue!
‘s1S010d08)s0 0} BulusaIoS JO SSBUBANDAYS-}S00 ay} Bunewnss (g) ‘sauljapinb sisoiodosjso Buidojaaap (|) :10} paaiss aney 40S
woyy eje@ suswioads auln pue Jeod Ajing ‘WnJas Jo SAIYdIE UE Yim Buole ‘siojoey st SIs010dos}so Jnoge eyep aAIsuayaidwod;
Sey 4OS "uswom Jap|o 0/ ‘6 JO Hoyod e ul Apnis aAloadsold paseq-Ajpunwwod e si (40S) seinjoeld ojoiodoaisQ Jo Apnis ay |

JLNLILSNI
HOYV3S3y
NOILYANNOL ¥3SIVM

(40S) S3NLOVY
01L0¥0d03LSO

T ATINT ‘SINYVH

€85G€0Y|

-eouepodw [e2160j01q aABY SUONELIBA YT 9S8y} Jayjaym auiwiajep o} surejoidod)

puUE SBUOWIOY X8S WNJISS ‘SSBW au0q ‘192UED Jsealq ‘sainjoel) eigauan pue diy inoge ejep Bunsixe pue suswioads YN

paniyote uno Buisn asodoid ap) "sjoaye [e2160[0Iq AUE BABY SUOIIBLEA ¥ JI UBAS IO J9DUED Jsealq pue ssew auoq pue sadAjoush
(¥3) Joydaoas uabosisa usamjaq diysuoije|al ay} Jnoqge sbulpuly A10joIpesjuod ale a1ay) ‘Ajjeuld “a1eo aka aanuanaid 1o} o6eIan0d
aJeaipaj\ pue sauljapinb [ealuljd sousnjul Aew sbulpul) asay) ‘@njeA dIUSIOS JIay) SapIsag “)SU 8INJOBI) PUE ||e) 9SBaloul SaSEasIp)
aka a|gejeay) Ajlenuajod pue uowwod asay} jey) sisayjodAy ay} S8} [[IM S\ "USWOM AlJSp|a Ul UOWWOD aJe ‘uoljesauabap)

Jejnoew pajejal-abe pue ‘ewoone|f ‘sjoeiejed se yons ‘saseasip 94a olj10ads pue Joud SANOBIJRI POJOSIIOdUN 'S|[B) PUE

sa.injoel) sniawny pue jsum ‘diy Jo ysu ay) asealoul ‘AJAIIISUSS JSBAUOD SB YINS ‘SUONOUN [BNSIA Ul SaUIj9aq ainjoel) diy 1o) 10joe),
Sl B S| pue ‘uUswom Ajiep|e Ul SSBW S|9sn PUB auoq JO SSO| JO asned Juenodwl Ue S| ‘uolouny [eusl Ul suljdsp pae|al-abe [ewiou
ay) Aq palyidwe ‘sisopioe dljogejaw paonpul-}alp Jaylaym isa} o} asodoid sz, eoueleq usboljiu aAijefau sasnes pue auoq sjoaye
uiBlo AJejalp JO SISOpIO. O1j0gE}aW JIUOIYD PliW Jey) UMOYS OS|e aAey oA\ “obe Aay} Se SSew 9|osnw aso| os|e uawom Alap|3
‘USWIOM UBDLISWY-UBOLJY PUB UBISEONED Ul 96k Y)IM S9SESIOUI SSO| 9UOQ JO 9)el 8y} ‘sjaljag snoiraid o} AIesuod ‘Jey) punoy

aABY 9\ "JoouBd }Sealq JO YSU JaMO| B 8)edIpul ‘SaInjo.I) JUSpIoUl JO ‘SanjeA punoses)n mo| ‘sso| Jybiay se yons ‘sisoiodos)so

O S2IpUl JBY}0 JaY}BYM pue ‘Jadued }sealq Y)IMm pajeloosse e Sploa)s xas snouabopus Jayiaym Bunebnsaaul Aq syul| asayy

10} yoJeas ay) uibaq |im ap) “salbojone uowwod aleys SUOKIPUOd asay) jey) Bunsabbns Jeoued jsealq Jo ysi pasealoap e aney
15010d08)SO YJIM USWOM Jey) Palanodsip Ajjuaoal ap) “Buluasios Jo ssauaA}oa)je-1s0d pue Aouanbauy ay) Buluieouos sauljepinb
108}y AjBuouis pjnom sauljoap [BNUBISANS (S1eak G|-0| o). ‘SI0jo.) S Jaylo pue ‘NG JO anjeA aAnoipald wisl-Buol ayy Apnis
M dM\ “sieah G- Jaye sainjoely diy 1oy anjea aanolpaid aso| Aew g g ey isebbns sBuipuyy Aseujwiaid inQ “sasayjodAy mau;
|esanas ansind 0} pue a0inosal anbiun sy} uleisns 0} 40S maual 0} asodoid apn “saldesay} sisolodos)so Jo sje) Bujuueld (g) pue
‘s15010d09}S0 40} BUIUBBIOS JO SSBUBANIBYS-}S0D By} Bunewnsa (z) ‘saulepinb sisoiodosyso Buidojeasp (1) 1oy pantas aney 40S!
wouy ejleq ‘suswioads suun pue Jeod A|ing ‘wniss Jo aAIydIe ue yim Buoje ‘siojoe) ysu sisoiodos)so jnoge ejep aAlsusyaidwod
SeY 4OS "uswom Jap|o 0/ ‘6 JO HoYyod e ul Apnis aAoadsold paseq-Ajunwwod e st (40S) sainjoel4 ajoiodoaisQ Jo Apnis ay| |

HOYWNESL1Id
1V HodNgs11ld
40 ALISH3IAINN

S34NLOVHd
J1L0"0d031S0

V 3NVF ‘AFINVO

2855€04Y|

Pensqy

uopmpsuj

aJy1L yo8foid

swep |d

Jaquinp jue




09

‘uonejaidiajul ejep pue siojebiiseul ‘sjooojoid o} piebas yum seio) pue sjosfoid e Jo

uoneiBajul yum ‘yuswainses|y ssejy suog pue ‘AnjswoydiowolsiH ‘Alsiwaydolg (So1Ise}S/Uol_ASIUIWLPY (‘spun 2100, Jo Hoddns
ay} uo Ajineay saljas syoafoid asay} Jo yoeg juswieal) Jo [eMEIPYYIM JO S]09)8 au} se [[am se ‘Adesay} H1d Jo sypuow Aues auy)

Ul SIN220 ey UOHeWIOo) 8uog mau Jo pouad |eniul ay) BuiAapun wsiueydaw ay) Uo sassnooy Joafold Jse| 8y “sISeISoawoy [e)o|oxs
uo (AwojoaplolAyieled Jaje) uononpal s)i pue ‘H1d pasealoul A||ea1uolyd Jo S}oayje ay) 9zls)joeleyd 0} uswom |esnedousw

-)sod ui wsiplolAyesediadAy Atewnd snousBopus jo wbipeled ayy sasn j08foid 1xau 8y ‘sajeys pays|dep pue a)e|das usbolisd)
Ujoq Ul ‘uones}siuiwpe Hd Juspiwiaiul ypm (uoisnjul H1d snonupuod) wsiplolAyesediadAy Atewnd jo jspow e Buniedwod)

‘HLd 01 sesuodsal [edjueyosw pue ‘[eslwayoolq ‘[eslbojoydiow ajen|eAs 0} pasn aq ||IM [9POW JeJ PSZIWOJIBLEAO 8y} g Joaloid

U] "yjeap pue UolenUaJaYIP }SB|008}s0 BulApJepun SWws|UBYOSW U} SUILEXS 0} S|OPOW SuLNW dluabsuel} pue s)sej008)so uewny
|euonouny 8)e|os| 0} sanbluyda) [9A0U SN [IM am | 198[0id U] “S|9AS)| [EDIUID PUE DISBQ Y10q JE UOIIOB H1d JO S}oadSe auIWEeXs |[[Im)
am ‘sjosfoid pajesBajul pue pajejai-iajul Inoy Ul ‘uonesiidde Juaund Uno uj "SI ainjoel) [elqauaA 8onpal ose Aew Ing SSEW auoq
saseauoul AJuo Jou (1 ¥H plepuels uo pasodwiiadns) Hd ¥ey) uonelisuowap ayy ul Buneuiwino ‘ebpajmouy o aseq Juedyiubis e
pajesauab sey yoeoisdde pajesbajul pue aAISaYOD INQ SIS0I0d08)SO JO Jus)eal) pue JuswdojeaAap ay) Ul SPI0JS)S Xas pUe suowloy|
proJAyieled Jo suonoeisiul pajebnsaul ey am sieah 6 Jsed ay) JOAQ "oNnss! SIY) UO SNJ0J 0} SISHUSIDS [BDIUIID pue diseq Jo Ajdoued
B pa|qUIBSSE SeY U2Jeasay Jo J8jua) pazieroads JnQ "UOHELLIO) SUOJG MU S}e|nwins ey} sjuabe Joj paau Jesjo e si a1y} ‘sny||
‘lewndo uey) SS8| SUIBLWSI JBY) SSEW 8UO0q B UIM )| SIE S[ENpIAIpul pajeal) Auew asneoaq Hed ul ‘ysi ainjoel) ajeulwi|a jou inq
92NpaJ pue SSew auoq 8zI|Ige)s ‘J19A0UIN} dUOq d9npal Yalym saidesay) ,oandiosal-nue, o} payiwi| Ajuaiind aie suondo onnadesay] |
“JaAouln) sauoq sanpal yoiym saidessyy ,oAndiosal-nue, o) pajiwi| Ajusuno ale suondo onnadessy] -ebe ,siswooq Aqeq,,

se Joedwl [B}8100S pasealoul Jo pooyay| ay} Yum ‘Aepo} ysn ayi ul wejqoid yyeay oignd Jofew e sey paziubooal si sisoiodos)sQ|

VLIdSOH
S3AVH NI13H

SISOY0d031S0
NI HOdV3as3d
40 ¥31N30 a3zIvIO3ds|

14380y
‘AVSANIT

1616€04V|

*s1s010d08}s0 10} Ysu Je sjuaied ul asnedouaw

Jaye pue ‘Adesay} ploo1020on|6 Bulnp uoouNy pue [BAIAINS se|qoa)so Buojoid o} saibajel)s [aaou dojansp 0} si jeob abuel-buoj
N0 UaY) ‘ssew auoq Jo jueulwls)ap juepodwl ue si sisoydode Jj *sis010dos}so paanpul-plod1o09n|6 o) sisojdode Jo uolNgLIUOD!
3y} a)epIon|d 0} }8as os|e S "Uieap |89 pawwesboud jo uonenbal ayy ybnoiyy ssew auoq Ajgjewyn pue uonouny [|89 auoq joaje
‘Sp1021}0200N|B SB Yons ‘sauoioy d1Wwa)sAs Jeyy sisayiodAy auy s} [[Im SaIpn)s 8say) ‘ssew pue a1njonus [ejaeys buluiwisiap
ul sisojdode Jo 8|01 BU} INOGE UMOUY S| B[] BOUIS “passesse aq ||im sisojdode pue ssew auog aolw dlusbsuel) g-1.99¢'z100

pue adA}-pjim Ul AWojosLIEAC JSYE S||80 dU0q Ul sisojdode JO JUS)XS PUE SSIN0D SWI) SY) SUIWISISP [[IM SM ‘Aj[eul paIpn}s|

aq ||Im ‘@snow g-1.9g¢°Z1 0D aY} Ul Uonoe splodio209n|6 woly pajosjoid aie Jey} suoiouny Jsejqosiso
PaoNpUI-pI0o10909N|6 Jusald A| sa1dxaIan0 Z-|9q Jeuy
pawlopad aq |m Aljdwoydiowolsiy SIWEUAP pue dNje)S "SpIodio209N|B JNOYIM PUB UM pajeal) aq [|im sajew Jopi| adA)-plim Jiayy
pUE 921w 8SaY} UBY | ‘pazusideleyd aq |im adAjousyd suoq sy pue (z-199¢°Z10D) auob uabe|joo | adA] sy} jo uoibal ssjowoud;
ey £'Z 2Us Aq s}se|qoa)so 0} pajebie} z-[9q sasSa1dXaI9A0 Jey) PSjONIISU0D 84 ||IM 8Snow djusBsuel} Y “SSew auoq Ul 8Sea1oap)
PaoNPUI-PI021}0009N|B BY} JuBASI [[IM OAIA Ul UOISSBIAXBIDAO Z-[90 JI BUILLIBIOP UBY} [|IM AN “PaAesse aq ||Im SiaxIew auoq

Jo uoissaidxa ay pue ‘uonelayijoid pue sisoydode Jo ajel sy} ‘uoissaldxa Z-og JO JUSIX BU | “S}Se|qoa)SO JO Uonddsuel) Ag oA Ul
SPI021)J0209N|B 0} SesU0dsal S)SE|q08)SO ‘UO UOISSaIdXaIaA0 Z-[9 JO J03)8 ay) Apn)s 0} asodoid SN "UIESP |[99 Ul Pa)|nsal Jey) olel
XBq/g-1oq 8y} Ul 8sealdsp juspuadap-asop e Buijesid sjans| xeq ayeinbai-dn pue z-joq 8sea108p 0} UMOYS 818M SPIODIH0209N|9)
"OJ}IA Ul PUE OAIA U] S}SE|qO8}S0 Ul Sisojdode paonpul-piooiioo0on|B syusasid usbouisa pue sisoydode aonpul sploooo09an|B
Jey) UMoys aAey 9\ ‘SPI0210209N|B 8sop YBIYy Yiim punoj SSEW auoq Ul 9Sea108p sy} 0} S9INQLIU0D S}Se|qoa)so Jo sisojdode)
J1 JeinaiJed ) ‘ainjonuis [B)9]9Ys pue ssew auoqg Buluiwis)ep ul sisoydode Jo uonnqguuod Sy} puBlSIapUN O} SI SAISIGO JINO

1NQ/a3an 40
HOS LNJILOINNOD
40 ALISH3AAINN

SISOLdOdV 1SV19031SO
ANV Sdio311d0202N 19|

VIHO1O
‘ZOIMONOYD

£€68€04Y|

-eouepodwl [e2160j0Iq aABY SUONELIBA YT 9S8y} Jayjaym auiwiajep o} surejosdod)

puUE SBUOWIOY X8S WNJISS ‘SSBW au0q ‘182UED Jsealq ‘sainjoel) eigauan pue diy inoge ejep Bunsixe pue suswioads YN

paniyote uno Buisn asodoid app "sjoaye [e2160[0Iq AU ABY SUOIIBLEA ¥ JI UBAS IO J9DUED Jsealq pue ssew auoq pue sadAjoush
(¥3) Joydaoas uabossa usamjaq diysuoije|al ay} Jnoge sbuipuly A10joIpesjuod ale a1y} ‘Ajleuld "a1eo aka aanuanaid 1oy o6eIan0d
aJedipaj\ pue sauljapinb [ealuljo sousnjul Aew sbulpul) 8say) ‘@njeA oIUSIOS JIay) SapIsag “)sSl 8INjOBI) PUE ||e) 9SBaloul SaSeasIp)
aka a|gejeay) Ajlenuajod pue uowwod asay} jey) sisayjodAy ay} IS8} [[IM S\ "USWOM A|JSp|a Ul UOWWOD aJe ‘uoljessuabap)

Jejnoew pajejal-abe pue ‘ewoone|f ‘syoeiejed se yons ‘saseasip 94a olj10ads pue JoLS SAIJOB1SI PJOBII0OUN 'S|[e) PUE|

sa.injoel) sniawny pue jsum ‘diy Jo ysu ay) asealoul ‘AJAIIISUSS JSBAUOD SB YINS ‘SUONOUN [BNSIA Ul SaUIj9aq ainjoel) diy 1o) 10joe),
Sl B S| pue ‘uUswom Ajiep|e Ul SSBW S|9sn PUB auoq JO SSO| JO asned Juenodwl Ue S| ‘uolouny [eusl Ul suljdsp pae|al-abe [ewiou
ay) Aq palyidwe ‘sisopioe dljogejaw paonpul-}alp Jaylaym isa} o} asodoid sz, eoueleq usboljiu aAijefau sasnes pue auoq sjoaye
uiBlo AJejalp JO SISOpIO. O1j0gE}aW JIUOIYD PliW Jey) UMOYS OS|e aAey oA\ “obe Aay} Se SSew 9|osnw aso| os|e uawom Alap|3
‘USWIOM UBDLISWY-UBOLJY PUB UBISEONED Ul 96k Y)IM S9SESIOUI SSO| 9UOQ JO 9)el 8y} ‘sjaljag snoiraid o} AIesuod ‘Jey) punoy

aABY 9\ "Jo2UBD JSealq JO Sl JaMO| B 9)edipul ‘SaInjo.l) JUSpIoul JO ‘SanjeA punosel}n mo| ‘sso| Jybiay se yons ‘siso10dos)so!

O S2IpUl JBY}0 JaY}BYM pue ‘Jadued }sealq Y)IMm pajeloosse e Sploa)s xas snouabopus Jayiaym Bunebnsaaul Aq syul| asayy

10} yoJeas ay) uibaq |im ap) “salbojone uowwod aleys SUOKIPUOd asay) jey) Bunsabbns Jeoued jsealq Jo ysi pasealoap e aney
15010d08)SO YJIM USWOM Jey) Palanodsip Ajjuaoal ap) “Buluasios Jo ssauaA}oa)je-1s0d pue Aouanbauy ay) Buluieouos sauljepinb
108}y AjBuouis pjnom sauljoap [BNUBISANS (S1eak G|-0| o). ‘SI0jo.) S Jaylo pue ‘NG JO anjeA aAnoipald wisl-Buol ayy Apnis
M dM\ “sieah G- Jaye sainjoely diy 1oy anjea aanolpaid aso| Aew g g ey isebbns sBuipuyy Aseujwiaid inQ “sasayjodAy mau;
|esanas ansind 0} pue a0inosal anbiun sy} uleisns 0} 40S maual 0} asodoid apn “saldesay} sisolodos)so Jo sje) Bujuueld (g) pue
‘s15010d09}S0 40} BUIUBBIOS JO SSBUBANIBYS-}S0D By} Bunewnsa (z) ‘saulepinb sisoiodosyso Buidojeasp (1) 1oy pantas aney 40S!
wouy ejleq ‘suswioads suun pue Jeod A|ing ‘wniss Jo aAIydIe ue yim Buoje ‘siojoe) ysu sisoiodos)so jnoge ejep aAlsusyaidwod
SeY 4OS "uswom Jap|o 0/ ‘6 JO HoYyod e ul Apnis aAoadsold paseq-Ajunwwod e st (40S) sainjoel4 ajoiodoaisQ Jo Apnis ay| |

TTO0HOS 404d
17vd ANVIALVYIA
40 ALISH3IAINN

S34NLOVHd
J1L0"0d031S0

O JdvIN
‘OY¥3gHOOH

¥8GG€0HY|

Pensqy

uopmpsuj

aJy1L yo8foid

swep |d

Jaquinp jue




19

‘ainjoely Jo

aAnjoIpald jsow aie Jey) | wiy ul payiuapl saiuadold asoyy uo paoseld aq |m siseydw3 “saipadold Xujew pue [elsuiw Ul SUOHEIS)E|
panlasqgo ay) (s)asianal Jey) (s)uabe ayy Ayyuapl o} ‘saisdoiq Adesayy -jsod pue -aid uj saipadold Xujew pue |esauiw ay) uo
(sjeuUoIpasly) ajeuoydsoydsiq e pue ‘Adesay ] Juswade|day suowIoH ‘ausjixolel ‘(Jojejnpow Jojdadal uaboulsa aA08|8s) NHIS!
B JO S}O8y8 SAIje|al BY} SUILWEXS |[eys am A|[ealioads ¢ saipadoid Xujew pue [elaujw Ul SUONEIS)E PAAISSJO 8y} 8sianal sjuabe|
oinadelay) 0 (z Wiy "auog pappaguia Jo SUOIOSS UlY} palinbal jou saop jey) yoeoidde Y| ue ysijgelss 0} ¥ |y Buibeuwr jo asn ayy
dojoAap Os|e [|IM 9\ 'SSeupley pue sninpoLw uoljejusapul pue saluadold Xujew/|esulw Usamiaq SUONE|S.1I00 JUBDLIUBIS 10} }S8) 0}
pue anbiuyds) uonejuspulouey sy} Ysiige}ss 0} saisdolq Jo }9sqns e Ul UOREJUSPUIOUBU puE sisjaweled Y| | 4 Usam}ag SUOIeIo0SSE
ads siy} Japun ‘saiuadold xujew pue [eisulw SzdoeIEYD 0} Pash 8 ||IM Y| 14 pue ‘suswioads ayy
1O aINjodYIYdIe SSasse o pasn aq [Im | Do\ “AiSusp [eauiw suoq pue ‘Japuab ‘abe UMOUY YlIM pue SBLO}SIY SINjO.l) JUSIBHIP
UlIM S[ENPIAIPUI WOl suswioads paisdolq Buissesse Aq pa)sa) aq ||im uonsanb siy| ¢a1njos)iydie pue ‘Ajisusp [esauiw auoq ‘Jopusab
‘abe 1oy Bulj0)u0d BlIym sainjoel) INoyIm sjusied yim paledwod ainjoel) yim sjusied woly saisdolq ul Jayip saiuadoid xujew
pue |esauiw 8y} oq (| wiy :suonsanb yoseasas mau omy 0} yoeoidde siyj pusixa 0} Ysim mou SAA "8uoq Jo saipadoid Xujew pue;
|eJauiw 8y} UO uoljewlojul ajgenjea pue ajgionpoidal apiroid (14]14) Buibewr pue (Y] 1) Adoosoljoadsoloiw paleljul WIOSUBL)
J8IN04 Jey} umoys aAey am ‘spouad Buipuny om) jsed ayj JOAQ “S|ENPIAIPUI 8SBU} Ul YSI SiNjoel) pald)je au} 0} a)nqujuod safuadoid
XJew pUe [eldulw Ul SSoUSIHIp 812.0sIp Jey) si juelb siyy Jo sisayjodAy Buikpspun ay | “Aouedsiasip sy} Joj JUNOOE UED ‘AJIaNSS
||e} pue 8jA}s 8)1] Ul SBoUaIBYIP UBY} JBYJO ‘JeYM UO UOIBWLIOUl S|))l| S| 818y ] 8injoel) 0} Aouapus) Jisy} Ul A)ISISAIP SAISUSIXS MOUS
ued sajAis-ayi| JejiIS pue AJSUSp auoq SWES B} YIM S[ENPIAIPUL OM} Jeu} SI SIS010d0a)so Jo Juswebeuew BU} Ul SewwWa|Ip ayy,

0 BUQ "a1njoely snolraid e Jo souaploul pue (QNg) AISusp [elaulw suoq aJe Ysii 2Injoel) Jo siojlpald pasn Ajapim ay] “Ajjeuow
pue Aypigsow juednyiubis Buisned ‘Jeak yoes (usw pue uswom yjoq) ajdoad uoljjiw 0zZ-G | 103} 0} pajewss si sisoiodos)sQ!

AYIOUNS VIOIdS
d04 V1IdSOH

SISOY0d0O3LSO
NI 34NLONYLS TVHIANIN
40 AdOOSOHOIN dI-14

313aV ‘A3IMSOg

G2elLyody|

‘auowuoy plosAyjeled

Aq paouanyul ase ‘Aousioyap usbousa 0} anp sjqewnsald ‘swisiueyosw asay} Moy pue usawom |esnedouswisod Buowe|

|eJouab ul ssO| 8UOQ JO swsiueydaW ojul Jybisul [euonippe 0} pes| pNoys }l Jey) Ul YOS U} JO WIE [[eJano 8y} yum spjaw josfoid
ay] auowuoy pioiAyjeled jo saiuadold oljogejed pue dljogeue ay) jo Buipuelsiapun a}a|dwod alow uieb o) pasiod Ajanbiun aq
pInoys am ‘poLiad swes siy} JOA0 PajonNpuod aq [[IM Jey} SaIpN)s OL}SWONSUSP pue [eslwayoolq pajielsp yim buoly “Ajaanesadolsod
Jeak-auo pue alojaq pauleiqo aq ||im sajdwes Asdoiq auog "SMOJ|0} JeY} SSEW 8UOQ Ul 9SEaIOUl }SNCOJ SAIINJUI-18)UNOD)

ay) puejsiapun o} Jdwape ue u A1abins piosAyjeled |nysseoons obiapun sjuaied Jaye Jndo0 Jey) sabueyd ouyawoydiowo)siy;

ay) Buissasse aq Os|e ||Im S W uAyyesediadAy Arewnd ur yun Buliepowal auog 8y} JO SOIWBUAP 8y} JonJ}Su0dal

0} uejd app "wsiplolAyjesediadAy Atewnd ul yun mc__onEm: auoq ay} jo wo_Emc>u 3y} Jonuysuooal 0} ueld ap\ “wsiplolAyjesediadAy
Arewud ul suoq jo sainjes) ouawoydiowolsly ay; si ¢ 10aloid Ul paipn)s aq 0} eale yunoy 8y "Alanodal aalesadoysod o) pue
‘saouanbasuod |eoibojoisAydoyied o} ‘AjIAloe aseasip Jo saIpul Jayjo 0} pajejal Aay) se uoloe auowoy plosAyieled Jo siojelpaw
|eodlway20Iq Jo uonezuajoeleyd e si Auinbul Jo Baie paiy) ¥ " UIWUBYIA Ul JUSIDLEP a18 Oym uswom pue ‘Aousiolep usbou)ss)

40 19su0 ay} Aq paouanjjul Ajasianpe Ajlenuajod s wsiplosAyjesediadAy asoym uawom [esnedouswiad Jusjuod suog snojjeoued|
paonpaJ Yjm Uolyse} Snojewoue Ue uj Juasaid oym uawom :palijuapl uaaq aney sdnolb sy "SawooNo SNoLs}ajap Joy ysl Je aq
KRew oym uawom |esnedouswysod Jo sdnoiBgns payiuapl aAey am ‘puodag ‘Aljpwoydiowo)siy pue ‘A1jawo)susap ‘suoleulwia}op
[eolWwayo0lq Aleuun pue wnuas Buizin sisAjeue [eupn)ibuo| B apnjoul [|Im Salpnys 8say | ‘uawom [esnedouswisod ul

ssao01d pioiAyyelediadAy ayy Jo AYjiqISIanal pue aSIN0D U} JOJUOW O} BNUIUOD [[IM A "SEale O1j10ads N0} 0} UOHUSNE UIM JayHny
pansind aq SUONJeAIaSO [eJjUdD 8say) ‘poliad [emaual 8y} u| *adA} uoiisodwod Jiay} Jo aAl0adsaul ‘SaYIS ||e Je ssew auog Ul
uleb anisentad e si auay) ‘Ajoaesadoisod s Je S| auoq [0 diym paalasald s| auoq snojj@oue) ‘polad Buipuny snoiaaid ayy
Ul 8pew aABY am suofeAlasgo uodn paseq ale salpn)s ay ‘s}oalgns |esnedouswisod ‘yuaiolyap uabouysa ul wsiplolAyesediadAy
Arewnd jo wbipesed sy} ybnoly) sso| sUOq JO swisiueyoaw ay} ayebisanul ||im 1o8foid siy} pouad [emaual ay} uj

VLIdSOH
S3AVH NI13H

N3INOM
IVYSNYdONIWLSOd

40 S3INO4 3HL NO|
WSIAIOHAHLVHVYdHIdAH
AdVINIYd 40 103443 3HL

NHOr ‘NVIMIZ31Ig

1616€04Y|

‘Kousioyep usbouisa Jo |opow asnow e Ul S|oAd) Jejn|j9ogns pue

anssi} yjoq je syusbe aAndiossi-jue pue saujojho ‘Hid Jo suonoelsiul sy} Apnis o] ¢ oloads pue ‘sjejs Aousiolep usbolise
Japun uonessIuiUpe H ] 4 JUsiiuLS)ul pue SNONUIUOD YiM Saxejul wniojed Alejaip E SUOI}OBISJUI BU) S)eljsuowap 0] g Wiy
oy10ads "UONOE O1|0qe)eD S} WO H1d JO UOIBASS SNONUIJUOD JO UOIOR OI|OGEUE SU} 9)eljuaajip 0] “| Wiy oioads “swie oyoads
Buimol|oy sy} aAey |im Apnis pasodoud sy “Aousiolep uabolise JO S|9POW [BWIUE Ul SUOULIOY OI|OGBUE PUE DI|0ge)ed B Se H1d

0 8j0J 2nsijenp 8y} Jayuny puejsiapun o} sydwape joafoid siy | ‘uone|ndod jusioysp usbolisa ayy ul Ajjeioadss ‘poojsiapun Ajny jou;
1 S1U} Jo AWOjoyoIp 8y 'SUBWNY pue S[ewiue ay} Yjog Ul ssew auoq aroidwi Joj uswibas Buisiwolid e aq 0} umoys usaq sey
H.d JO uonesisiuiwpe JusPiwiaiul ‘I9AMOH 'SIS010d08}so Jo JuawdojaAap 8y} 1o} Jojoe) ysu e se sjuasald ‘wsipiosAyjesediadAy;

ul Se yons ‘H1d Jo uonens|s jus)sisied pue Buljspowss suoq Jo Jojeniul juepodwi Ue aq 0} umouy sl Hid ‘Hld Pue

uabouse usamiaq uoljoeialul 8y} SI siso10dos)so [esnedouswisod ul s10joe) [eo160j0Ne Juepodwi 8y} JO SUQ "SSO| Suoq pajejal abe
uo pasodwuadns Aousioyap usbouysa Ag paonpul SSO| BUOQ PaJeIS|SIE JO asnedaq ysu Jajealbd je ale uswom jesnedousw-}sod
‘s1eak jJuaoal ul Apidel usasi sey uonendod |essuab ayy jo Aouejoadxa o) ey} se wajgqoid yyeay Jofew e awooaq sey sisoiodoa)sQ

V1IdSOH
S3IAVH NIT3H

AON310143d

NIO0YLS3 40

ST13AOW TVYININY NI HLd|
40 SNOILOV 21109V .LVO
ANV DIT08VNY|

OMIMY ‘NIFTH-Vall

1616€0dY|

Pensqy

uopmpsuj

aJy1L yo8foid

swep |d

Jaquinp jue




9

“Koeolye Juswiea} bunen|eas 1oy 1o Ysu sisolodos)so Buissasse 1o} poyjsw e se Jayyis ‘Ajjeulpnyibuoy
sjuaijed moj|0} O} SUBSW B SB ‘OAIA Ul Pa}03)|00 Blep [YIA-NW Jo sisAjeue |einjosjydle [euoisuswip-aaly} Aq ‘Asdoiq suoq [eaisAyd
0} snobojeue ,‘Asdoiq auoq |enuiA, ysi|ge)sa 0} si pasodoud yiom sy} jo [eob wis)-Buo| ay] -juswieal) o} asuodsal ui 1o sabuey)

|ewsou Jo }nsal e Se JBYYa ‘Sl} JOAO JNd20 A3y Se 81njos)IydIe suoqg Snojjgoued ul sabueyd Bunosjep Jo ajqeded pue ajqionpoidal
USs S| SISA[eUE [eInjonJ)s SUog SNo||8oued Paseq-YN-NW Jey) si pajsa) aq 0} sisayjodAy [lessno sy “190-d pue yx3a
Isuas a1edwod 0} (Al) {S|0J3u09 Jiay} pue uabolisa yum pajeal} uswom Buiajoaul 3osfoid jo)id!
‘syuaned annejuasaidal
pue mcwE_ooam ul sIajeweled a[eas pue [e2160j0do) PaALIBP-|HIN-NW 8y} Jo uoisioald sy} sulwisiap o) (1t) ‘s|oo} siskjeue
|eanjonuis [euolippe pue sisAjeue |eaibojodoy eybip syenjeas pue dojaasp Jayuny o} (1) asodoid am joafoid ayj Jo aseyd jxau ay)
BuunQ ‘s|qisea} mou ale salpns |euipnjibuol Jey) Jusixa ay} 0} [YN-Nw Jo uoisioaid pue AjAnIsuas yjoq panosdwi yoiym ‘sisAjeue|
pue Buissaooid ‘uonisinboe ejep ui ssaiboud jueoniubis epew aney am syuswdojaaap asay) Buljajjesed ‘sisoiodoa)so ul ‘Jejnoed
ul ‘pue Buibe Buunp 1nod0 0} umouy |[om $s820id B ‘spos 0} seje|d Je|ndagel) JO UOISISAUOD BU} SaqUIsap Ajgjendoe sanbluyosy
SIU} Jey) umoys aAey pue sisAjeue [eaiBojodo} [e)ibip [BuoISUSWIIP-931Y} U0 PasE] 2INjos}iydJe SUoq SNOj[9oUEd Jo uolesyuenb
9)9|dwoo e piemo} yoeoidde mau e panisouod aney am iom Ateuiwiiaid uj “AjgAoadsal ‘woo)no [edluljd pue JoIABYa( [edlueyosu;
$,8U0q Jejnoaged) ay} Joipaid ueo ‘sisAjeue abewi yum uonounfuod ul ‘(JYIA-nw) Buibewi-oioiw aoueuosal oieubew yey) salpnis
juanjed ul pue Alojesoqe| 8y} ul Yjoq umoys aney am joafoid siy) Jo sajokd jsed ayy Bulng "eousjedwod |esjueyosw s,8uo0q au} Jo
10)01paid [euonippe UE Se 8iNjos}IYdIe JO 3]0 SU) 10} SOUSPIAS [EJIUID PUE [EJUSWLSAXS ‘|eanaioay) Buljledwod mou si a1ay) ‘paspu]
“¥su a1njoeyy Jo Jojoipald Alojoejsiies e jou si QNg 1BU} umouy [[9m S I “1anamoH (QINg) ANsusp [essulw 8U0q S| JUSWISSSSSE|

3SH 10} UOLIB}IO Pasn AjopIm }sow 8y ‘auoq (Jejndaged}) SNO|J|SUED Ul YOU SUONHEDO| [EISISYS JE JN220 SaInjoel) 91010d08)so SO

VINVATASNNId
40 ALISH3IAINN

3ANOEG dv1N03avdl 40
SISATYNY 21907103431S
ANV ONIOVIAI JINN

"M X134 ITHHIM

vy y0dY|

“JISIA dwoy weybuiwel pJEPUE)S S} SAIS081 OUM SSOU} SE [[9M SE {Z WEeXT pusye Oym Hoyod [eulbLIo ay} Ul 9SOy [|e Ul 90IAap
wa)sAs AIp Mau e yjim passasse aq SNO "suoljeulwEXa d1Uld puaje oym sjoalgns Buikpnis Aq pajewnsalopun ag Aew ssoj
aU0q JI BUILLIBJEP O} WEXS dY) PUsjje 0} d|geun ale OYm aSOU} PUB g WEeXT pusjje oym Joyo [eulbuQ sy} Jo siequiaw ussmiaq
snauedjed ay} Jo (SND) punosesyn aAneyjuenb jo sainseaw aiedwod o} () pue Joyod |euibuO By} Ul 4z Wex3 je pue HoyoD
BundsyO 8y} ul ysiA Jeinbas 1o yoeq|es [e1oads e ul pauleyqo a4 ||im sainseaw AjAnoe [eaisAyd ay) ‘uoyod [eulbluQ 8y} wodj }asgns
SIY} Ul [93Y By} JO SND JO JUBWSINSEAW MU € 0} UONe|al Ul paulwexa aq os|e [|Im AjAnoe [eaisAyd ‘spoyo) Buudsyo pue jeulbuo)|
8y} JO Yoea Ul UBWOM Q0Z PUB UBW QQZ JO S}asqns ul ‘Jojuow AjAijoe Buuesg-jybiem psajewoine ue pue alleuuol}sanb pajepleA e
‘Aanoe [eaisAyd Bunieag-jybiam Jo sainseaw mau om} Jo AJISusp auoq Y)im UOIJBID0SSE [BUOI}OSS-SSOID By} SulWexa 0} () ‘Ajsuap|
aU0q JO JuawaINseaw ay} 0} Joud sieak G paulejqo suswioads poojq Buisn poyod BuudsyQ weybuiwel 8y} Ul USWOM QQ | pue
usw Q0| JO }osgns e ul Ajsuap auoq YIm ydg-49| pue L-49| JO UOIBIDOSSE [BUOI}OS-SSOI0 dY} SUIWEXS 0} (Z) :MOj|0} Se ‘Apn)s ayy,
O SWiy JAYJO0 [eJoAas OS|e ale aiay ] ‘HoyoD Ajoully ay) Jo uoljeuiwexa buiobuo ue ul painsesw Buleq Apealje aie Ajisusp auoq
pue ejep Aiejaip yjog "Hoyo) BuudsyQ aus jo siequisw 009‘e Ajgyewixoidde sy jo ||e ul Ajisusp auoq ulejqo oy palinbal aq |jIm|
1ISIA 30eq |[BD [e10ads v (g wex3) uoneulwexa [ejuualq weybuiwel4 ainyny pauueld e je Ajisuap auog jo Juswssasse ue Buippe Aq
sieak g 0} s1eak G- Wouy papualxa aq [|Im Loyo) weybulweld [eulbLuQ ay) Ul sso| auoq 1o} dn-moj|o} ‘Wie SIy} Jo "SUONeUILIEXd
snoinaud Je pe1os||00 usaq Apealje aney ‘Woyo) BuudsyQ sy} ul spJodal pooy Aep € pue ‘SUoYod 8y} [|e ul salieuuolsanb
Aouanbaly pooy jo wioy sy} ul ‘ejep Alejaiq ‘spoyo) Aplouly pue BuudsyQ auy ul eyep Ajisuap auoq [euonoas-ssold Buisn pue
‘Hoyod weybuiwel4 [euiblo ay) woly Aysuap auoqg uo ejep [euipnyBuol Buisn pawiopad aq [|Im Salpnis Alejaip 8y "M UIWE)A puel
‘wnipos ‘O ulweyA ‘wnissejod ‘wnissubew Buipnjoul ‘euoq o} piebai yim paipnis-||om usag Jou aAeY Jey) sjusLinu 9119ads Jo SSo|
auoq uo 108}y 8y} pue ‘sdnoib pooj uowwod Buowe sev10yd UONdWNSUOD JO SSO| BUOQ pue AJisusp auoq uo 10a)e ay} Jenaied
ul ‘yjeay auoq uo siojoe} Alejalp Jo 109)8 U} sulwexa o} si salpnis pasodoid auy jo (1) wie Arewud ay] paipnis |[am Ssa| usaq
aABY Jey} SSO| 8U0q IO} SI0}OE) Ysl dulwexa 0} Ayunpoddo ue Jayo yoiym ‘auoq jo ABojolq Jejnosjow pue Jejn|j@o wolj sbuipuly se
Jlom se ‘Juswssasse [euolinu ul sjuswdojenap Jo abejueape Buiye) Aq Sso| su0q 10} SI0}OB) XS [BUONIPEI} 8I0W JO SuoeblsaAul
snoinaud s dnoib yoleasas ayy uodn puedxa pue pusixa ||im salpn}s pasodoid ay | “(dluedsiH %99 pue 3oe|q %p¢) sjoalans

00€ JO 1sISU0D ||Im pue pajinioal Buiaq Apuaind st Loyood Aoulp 8y “Apnis sisolodoa)so siyy ul ayedidied o} pajoadxas ale 0/G¢)
‘1261 ul Buipejs poyod Jeulblo ay) Jo siaquiaw Jo ‘sasnods Jiay) pue ‘uaip|iyo a8y} Buowe wouy payinioal sem poyo) Buudsyo
weybuiwes4 sy "A)Isusp auoq Jo JuswaiNseaw papnjoul Jey) swexa snoiraid omy Jo 10algns ay) usaq sey Hoyod weybuiwel
leulbuQ ay | "poyod Ajuouiw weybujwel4 mau e pue Joyod Bundsyo weybuiwelq ay) ‘poyod weybujwel jeuibuo ayy

‘spoyoo pajejal aaiy Buisn abe pjo ul SSO| BUO( 10} SI0}0B} MSU [BI9ASS [IE}OP Ul dulwexa o} dnoib Apnys sisoiodoa)so weybuiwel
ay) wouy [esodoud uonenupuod Bunadwos e si uopeoldde yuasaid ay) ebe pjo ul SSew auoq aAIasaId 0} SUOUSAISIUI

Jo sadAy ay) aulyas 0} djay Aew abe pjo ul sso| auoq 0} anbiun aq Aew ey} si0}oe} dy} Jo Bulpue)siapun Japaq Y "obe pjo awauxd)
ul ‘ejeJajed2e UaAe AW puE ‘senuiuod sso| auoq pajejel-buibe jey) pajesnsuowsp ABuiouIAUOD MOU BABY SaIpN)S [BlaAaS sabe
uonejndod ayj se souepodw Ul aseasoul Ajuo ||im jeyy swajqold yyeay aignd Jofew jussaidal sainjoely paje|al pue s|solodosisQ

d39V ¥04 d31IN3D
NOILVLITIgaVHIY
M3dg3H

SSO13INOE a31vi3y
d39V J04 SHOLOV4 MSIY

d
SV19N0d 131

86€ 1704V

Pensqy

uopmpsuj

aJy1L yo8foid

swep |d

Jaquinp jue




€9

salpnys Buiuiesy jeuipnybuol!

Jonpuoo 0} san|ioe) pue |suuosiad AJeljIXne sy} aAeY am ‘Jayun4 ‘wes} aanebnsaul ay) Aq padojansp Alubiy aue ‘josuod Aiejaip)
pue Bumolq wisysap) ‘sAesse auowoy pue ajjogeldw ‘SiN/ D9 AQ UoeuILLB}ep JUSWYDLIUS 01d0}os] ‘UonezijeAlap ajjogelaw
‘Buidwes poojg pue uoisnjul Jaoed ‘Aljdawiiojes Joalipul ‘ABojoisAyd asiolexa aAjoAul A8y} Jayiaym ‘sanbiuyosy ||y palpn)s aq

os|e ||Im sajew paydjew-aby ‘Buiuoniued ajelsqns uo | HH pue Bujuiel) Jo sjoaye ssasse 0} pakojdwa aq ||im subisap [euipnyibuol
uawom Jap|o uQ ‘Answiioled 1alipul pue ‘{aurona|[DgL-1] se ||am se ‘esoon|B[Og L-1] pue -zQ ‘|0489A16-Ga ‘elenwied[Dg |

-1} sie0e1y 88N |IM am uawom [esnedouswisod Jap|o SE [[dm SE dlyllouswe BunoA ‘usw Jap|o uo salpn}s Z wiy Jo4 ‘Adoosoujoads|
YN ‘Algissod ‘pue ‘saisdolq ‘sjuswainseaw (A-e) ‘Aljawiiojeo Joalipul {asoon|B-zg pue ‘(|o1aoA|B-gq) |0189A|B-[gHZ-€'€'2 1L 1]
‘ayeywied[D¢ -]} s1e0.l) JO UOIBUIGWIOD BY} BSN [|IM aM S|9Ad)| (B9]) ajosnw Buisiom pue Apog-sjoym je sasuodsal oljewAzua

pue djjogejew wis)-buo| pue sjnoe ssesse 0] yead ZOA%SG9 Mau ay) e pue ‘Buluies) alojaq ¥eadz0A%S9 PaNdIe Jeu) 0d du) e
paipnis aq [m Ay} Bujuiely Jaye yeadzoA %S9 PuUe G 19118 1y} (0d) sindino Jamod je Buluiely a1ojaq palpnis a4 ||im uaw BunoA|
| Wiy Jo} ‘Bulules) 8oUBINPUS Jo}Je PUe 8I0Jog SaI}ISUB)UI 8SI0JoXa 9)N|OSTE PUEe dANe|a) USAIB Je suosuedwod axew o} pue Ajsuajul
9S10J9Xd JO S}09Y}0 SSaSSE 0 "UoNeZ||in 8)eJSqNnS JO [9poWw Ino puedxa 0} 9|qe aq ||BYS am Bjep 8say} YNAA “Uonezi|in ajelisqns

10 80UB|Eq BU) UO SPI0IS)S X8s UeLiBAO pue Buibe Jo sjoa)je auy) sjen|eas () pue ‘uonepixo pioe Ajej Apog sjoym pue sjosnw uo
Bulures) aoueInpus pue Ajsusjul 3SI0ISXS JO S}OBYS SAIORISIUI S} BqLOSaP (|) 10} aIe 8say ] "swie oyoads omy alojdxa o} asodoud|
am ‘aA1303[qo ||eJano Jno Jo Jinsind uj "UoleZI)N SyeIsans JO adueleq ay) Joaye Aloysiy Alejalp pue ‘abe ‘spiola)s ueleno ‘Buluiel)
9s10J9X0 ‘9s10JaXd YdIym AQ Swis|uBYOISaW dy} 8qLISap 0} 3aas am ydeduod siy) Buisn “ejespAyoques o) pidi| Woly JOAO SOSS0ID, IO
‘sayo)IMs ajosnw BuiIOM Ul UONEZI|IN 8)eASgNS JO 8dUB|Eq U ‘|eWIXEW 0) pIey O} 8)elapolu Wol) Sasealdul Ajisusiul asioiaxe ay)
se ‘JanamoH "abe| e Apoq ay} pue ajosnw 1oy ABiaus jo uonodoud }sajealb ayy apinoid spidi ‘ajels aandiosge-}sod sy} ul 8S1919%9
Ayisuajul ayesapouw 0} pjiw pue }sai Buunp jey; sajejnsod yoiym 1deouoy Janossol), ay} si yoeoidde uno Jo siseq [eol}e1oay)

ay ) ‘suewny ui (Buiuoned) uonezinn ajelisqns Jo adueleq ay) Joaye (abe ‘Japuab ‘JaIp ‘ssauyy |eaisAyd) suonenyis aji| SNOLEA
MOy puejsiapun 0} s| 9A98[qo paje|al i “9siolexe [ewixewqns ‘paulejsns bulnp seoinos ploe oulwe pue ‘pidi| ‘ejelpAyogied
snouabBopua wouy paauap ABIsus jJo souejeq ay} |0JJUOD Jey} SI0}0e} S} PUB}SISPUN PUE AJjUSpI 0} SI 8A13O3[]O [[eJano InQ

LEREVELS!
VINHOLITVD,
40 ALISH3IAINN

1d3ONOD HIAOSSOHD
JHL NOILVZITILN
J1vd1S9Ns 3S10d3X3

394039
‘SMO0yd

9062104V|

“8|qe|leAR JOU S| Joensqe SIy |

0O9VIIHO
40 ALISHIAINN

J4NLONYLS INOH 40
SISATVYNY JIHdVH90I1avy
d3Z1431NdNOJD

“TNITIFALVIA
REERIB)

6€.2704YV|

‘AoueuBaid Buunp saiely sndn| Jo 3si 8y} INoge syaljaq pjay-buo| pabueyd)

Apeailje aney sayoeoidde yong ‘saipnis paj|0juod aanoadsold papasu ajeijiul 0} ‘solshelsolq pue ‘ABojolwapids ‘ABojounoopus
anionpouda ‘ABojojewnays Jo spoys aAeladood ay) seoeiquis [esodoud ay | sdnolb Ayouiw oy Buibuojaq jsow ‘31S yum
uswiom 000" Jono apnjoul yoiym saonoeld ayeaud pue soluld 8y} WO Pa}inIoal 8 [[IM SJuaied "Iajua) [eSIpa|y JoqieH Ajuno)
V/1/2UIDIPSIA JO [00YOS YION PUE ‘UBJUSD [BDIPSIN SUNAOH SUYOr 8L 8jua) [eIdSOH }|9A8S00Y/S,0%NT IS ‘[BOIPSIN AliSIaAuN
llouI0)/A19bing |e1oads Joy [eydsoH ‘ANIsianiun YIOA MON/IeNdSOH anAs||ag/Saseasiq Julor Joy ey dsoH :Siajuad ABojojewnay;
Jolew G usaM}aq UOIEIOCE||0D YoIeasal [EDIUI|D SWI}-}sil B sjuasaldal Apnys Jajusonnw siy| "Jeak | Joj SSUOWLIOY SAI803)

pue sieak ¢ JoA0 Pa||oJud 8] ||IM Sjuslied "J1S Yim uswom esnedousunsod ul A)IAlOE 8seas|p uo a)ejeoe auola)saboidAxoipawl
asop -mo| 911940 pue suabolise pajebnfuod yum Juswade|das [euouwrioy Jo J08)48 U} ‘el pa||josuod-ogade|d puljg-s|gnop
PSZIWOPUEI B Ul ‘SUIEXS (|[IM aM ‘Z Wiy di198ds Ul "syjuow g| 1o} 0gade|d Jo suolpuiyjalou /jolpesajAulyie oiseydu) anleoal

0} pazjwopuel pue pouad Jeah-g e Jano pajjolud aq |im Aep Jad ybiamApoq jo By Jad suosiupaid Bw G g ueyy ssa| Buuinbal;
9SESSIp 9}EISPOW 10 B|gE}S ‘OAnOBUIBUINOS pled\ yim syusiied 'sOQ Bunye) sjuaned ul sa.ey) Jo )l 8y} ul Sasealoul [BwIUIW
109)ep 0} 9|qe aq 0} paubisap usaq sey Apnjs ay} ‘sale) JO Sl 8y} 9seaIoul Jou op SOQ Jeu s sisayjodAy yoleasal sy} aoulg|
*37S ynm uswom ul AyAioe aseassip uo sunsabold pue susbolise ojayjuAs asop mo| Buluiejuod sOQ Jo 19948 8y} ‘|el) Pa|joJjuod
-0gaoe|d puljg-8|qnop paziWopuel & ul ‘aulap o} JdWaYE [[IM am | Wiy di108dS uj "Suoljesapisuod Ajawi ae sisoiodoa)so paonpul
-pioJays pue [esnedouaw)sod pue aseas|p Alape A1euolod juaraid o) suabouysa Jo asn ayy pue ‘aplweydsoydojoho Buie} sjusijed!
ul Ayjiuay easesaid 0} sDQ JO 9sn 8y} ‘1oA0aI0| “aseasIp au) Aq pais)je Jou si A1) 9Soym pue sieak aAonpoidal JIy} Ul USWOM,
sjoayje Apueuiwopaid yoiym asessip e ul uondo 013uod yuig Juepodwi Ajlenusiod e Jo [essiwsIp 8y} JUBLIEM O} JUSIOINSUl 8. Bjep
Bupsixa -a1d ay] "1¥3 40 sQO Burye; syuaned ul paseaour Ajueoiiubis jou si aiejy Jo ajel 8y} jey} }sabbns saipnis aAoadsolial
Ju0aJ ‘)SEJJU0D U| "aseasIp |euas Bunsixa-aid yym syuaned ul Apnys aaioadsoual ajbuls e pue ‘sauowioy snouaboxa Buialeoal
allym sale|} aseaslip buiney sjuaned jo sajoposue [eioAss ‘sndnj Jo sjepow suunw ‘wsijogejaw uabol)se Jo saljjewsouge a16ojoiq
‘Us Ul UeY} USWOM UI J7S JO 9ouaploul Jejealb ay) uo paseq si 8aioeld siy| IS 9)eAloe ued Asy) 1ey) MalA pjay-Ajapim ayj o)
anp paquosaid jou Ajjesauab aie (] 43) Adelay) Juswaoe|das usboisa pue (sOQ) saAidaoesuod el (37S) snsojewsayiiia sndn|
olwa)sAs yym uswom ui AJianas pue AjIAioe aseasip Uo sauowloy ajewa) snouaboxa Jo Joa)e ay) sessaippe [esodoud juaiind ay] |

1SNI

OHLYO s3sv3sid
LNIOF ¥0O4 V.1IdSOH

.SSISSV TLVN
-SNSOLVNIHLAYT SNdN
NI NIO0YLST 40 ALI4VS|

'd 717Ir ‘NOANg|

0¥SZY0dY)|

Pensqy

uopmpsuj

aJy1L yo8foid

swep |d

Jaquinp jue




v9

"3|ge|leA. jou S| Joelisqe sy |

ALISH3IAINN
SNIMJOH SNHOT

$31ANLS SISOHd0d031S0|
*SNVOS vX3d 40|
SISATYNY IVHNLONYLS|

T SYWOHL ‘039

SS9YY0dY|

‘Wi 341y 8y ul paddew sauab ayy
ypm Buijspow auoq Jo salpnis dlweuAp Jiay} Aq pasojosip swsiueydsw Bulispow a1dAjousyd sy sje|a1109 0} asodoud sjueoidde ayy
‘Aj@1ewin "sulel}s asnow ay) usamiaq g Yead ul 80uaIayip ay} Joj JUNOIJE Jey} Hg PUE g Ul SSOUSISYIP Sy} dulw.d}ap O} (Z pue

‘UleJ}S BSNOW YOEd UIYIM g Ul 8SBaIoUl dU) J0j JUNOJOE Jey) SWISIUBYdaW Hg pue 4g auy} 8quosap Ajaaneyuenb o} (| :pazAjeue
aq ||Im paule)qo ejep ay| ‘sAesse [edjwaydolq auoqg pue ‘Answoydiowolsiy auog ‘ag Jo} saibojopoyisw Buih|dde ‘suiens!

asnow paiqui om} sy} ul gg Yead Jo juswdojaasp Bulnp pajonpuod aq (M salpn)s [eulpn)ibuol ‘sisayjodAy puodss ayy 3sa) 01 ‘ag
uo s308}48 uiblo-jo-juaied sjenjeas pue ‘auab yoes 1o} 9oUBjLIaYul JO SPOoW dUYSP ‘S}oays Jalipow juepoduw pue Jofew yim sauab
Aioyejnbas suoq Japlo Ajjeanausb ‘saouaiayip AjIsusp auoq Ulel}siajul Yim PaAjoAUl Sauab Jo Jaquinu ay} ayewjsa ‘ebexul| onauab
ysijgejsa |m swsiydiowAjod YN Bunebaibas ypm sadAjousyd ag jo uone|aLio) 19/ 19.SD YIM Sulel}s Oy Jo sassotoyoeq snid
sules)s (Qy) d1uabuod Jueulquiodal (z pue ‘siopuaboid FeH/HED PUB 9/19.GD WO PAALISP 18S Ules)s [ HXE 9y} Buisn sasAjeue|
ules}s (1Y) paiqui Jueuiquiodal snid ‘sutens rFeH/HED PUB r9/19.G6D aul Yim (71D) sesAjeue 190] yiel3 aaneuenb 1oy Auaboid

24 ssouosau (| 10} palidde aq |im sayoeoidde opAjeue Jejnosjow pue Sassold deuab Jo uoneulquiod e ‘sisayjodAy Jsii 8y} 1sa) 0] |
*Yj0q 10 ‘Y JE|Nd3CE.}/|ea)SOpUS IO 4g Je|NdaGeI}/[ES}SOPUS UO S}0a))d auab Jo 8ouanbasuod e si Qg Ul 8dUSIaIp Ulel)siajul auy
(z pue ‘paddew aq ued jey) sauab Jo Jaquinu paxiy e Aq paulwia}ap Si (g Ul 8dualayip uleljsiajul ay) (| :sasayjodAy om} paoueape|
aney Asy ‘eyep Aseujwiaid siy) uo paseq ‘Qg Ul 80USIaYIP UIBIISISIUI SY) 0} PAINQUIUOD Hg pasealoap ‘juiod awi siy} e jey)
Bunsabbins ‘abe Jo syjuow g Je suoq Jejndages) pPue Xauod |Ea}SOpUd Y0 Je Jagquinu JSejo0s)So pasealdap (1 pue ‘abe jo syjuow
Z e UIUIESID/SHUIISSOID BULIN pue ‘asejeydsoyd aulex|e [e}a[axs WNISS ‘UID|E08)SO WNISS Pasealdsp (¢ :auoq Jejndaged) je|

PUE WN3}SOPUS 8y} Je JN220 S8dUsIayIp uleljsiajul Bunesipul ‘g Jejindagel) jeasAydelaw paseaioul (Z ‘SSauddIy) [ed10d pasealoul
pue awn|oA A)jAed Alejinpaw paonpal (| :sisuuew Buimojjoy sy} ul 8d1w r9/19/25D du} wouy pasayip (ag 1saybiy) soiw paH/HED

ay] "eyep Aseujwiaid Buimojjo} 8y} paurelqo aney Aay} ‘Ajewoydiowo)siy pue ‘(yg) uondiosal auog pue (4g) uonewio) auoq

Jo sAesse |eo1Wwayo0Ilq sulN pue wnias ‘1 Jod Jo uoneuiquod e buisn Ag "ag (%1S) [eioway pue (%be) [eldn (% L) [eigapan ul
saoualayIp Jueaiubis AlYBIY YIm ‘raH/HED PUB r9/19.GD ‘SUlel)s asnow paiqul oM} Yim [apow o13ausb e jo A1aA0asip 0) ps| sIy L
*301W JO Sulel}s paiqui paulap-Ajjeonauab up saipnis pajeniul sjuesldde ayy ‘qg Yead Joj ajqisuodsal sauab Ayuspi 03 Juepodwi,

s1 )1 ey} Buiziubooay “a|gejuayul st uiyim gg ead ui uoleliea 8y} Jo %0, 0} dn ‘esnedousu 8y} Jaje sso| suoq Jau juanbasgns:
ay) pue pooy)npe BunoA Aq panaiyoe Aysuap auoq sead ay) uodn Juspuadap abueyd e ‘pjoysaiy} ainjoel) ayy mojaq sjies (ag)
A)Isusp auoq UsYM JNJ20 SaINjoel) 21}010d0d)SQ "SUBDLIBWY UOIjIW OZ INOJe S)aIj)e Jeuy) aseasip buiisem suoq e S| s|soiodos}sQ

AdOLvd0av
NOSMOVI

ALISN3d
INOE MVId 40 SISATVNY
OINVNAQ ANV JILINID

'O AFISIM
REENVEL:]

819€104dY|

‘paseaJoul sl

31 yaIym u ‘sisosodosyso [esnedouswisod se yons ‘suoiipuod ul uondiosal auoq yqiyul 0} Ajjleoyioads paubisap sjuabe onnadelayy
MaU Jo JuswdojaAap 8y} 0} pea| p|N0d [BAIAINS pue sisauabolse|o0sa)so ul geddey-4N Jo ajos 8y} Buipuejsiapun "sisojdode
Buiobiapun wouy wayy Bunuasaid Ag s}Se|D08)S0 JO |BAIAINS BU) 10} (€ pue ‘lemelpyym uaboiisa Buimol|os sisauabolse|oos)so)

Jo uone|nbal-dn ay) (g ‘S)sejp0s8)so ainjew wioy 0} Aeemyyed uonenualayip e buoje siosinoaid }sej00a)so Jo uoissalbold ayy

(1 Joy |enpuassa ale Yolym saupyojko Buipoous sauab jo uoieaoe ayy Joj palinbal s geddey-4N ey si sisayjodAy Buikpapun unQ
sisojdode }se[008}so Jo uonenbai ay) (g pue Aouaioyep uabolise pue sauoko Aq paonpul sisauabo)se|o0s)so Jo uolreinbal -dn ayy,
(z uonewloy 1se0081s0 (| ul geddey-4N JO 8|04 8Y) SUIWISISP 0} SJE SWIe J19ads INQ [eAIAINS puE AJIAIOE ‘UOIBWIO) }SB|D08)SO,
ul geddey -4N Jo 8jo1 8y} Apnys 0} sayoeosdde oIl Ul PUB OJYA U JO uoleuIquiod e asn o} asodoid S\ "S}SE|qoa)SO pue siosindaid
118y} pue sjse|o0a)so ul skemyyed BuljeuBis ajdiyinw aAjoAul 0} Aj93jl| 18 pue umousun Ajabie| a1e S}Se[00d)S0 U] S)SE|008)SO

ul salIAnoO. 9say) sajelpaw geddey-4N Agasaym swisiueyosw Jejnosjow ay) ‘JersmoH ‘asnedousw ay) Jeye sueds o) pabuojoid
pue uononpoud paseaioul ay) os|e Ing ‘Bulepowas sUOQ [BWIOU Ul SISE[208)SO JO Uoljewlo) ay) Ajuo jou ajejnbais Aew geddey

-4N ‘sny_ ‘ueds ajl| }sB[008}S0 JO uonenbal 8y} ul paAjoAul 8q Aew a1oja1ay) pue sadA} |80 swos jo sisoydode paonpul-puebl] Sy 4
pue -4N1 Juaaaid 0} umoys uaaq osje sey geddex-4N "S80BHNS 8U0q U0 sueds 8yl }sej008)s0 Jo uolebuojold 0} anp aq Jed ul
Kew asnedouaw sy} Jayje usss uondiosal suoq pasealoul 8y} pue ‘sisojdode }se[009)s0 Juanaid os|e sauljojho asay ] “Aousidlep
usbouise 0} asuodsal Ul pue saseasip sauoq Alojewwepul ul payenbal-dn si uoissaidxa aSOUM 4N L PUB ‘L-T| ‘9-T| ‘SauUI0}AD)
oluabo}se|00a)so ay} Jo uoissaidxa ay) sajenbas geddey-4N “Aiessaosu osje s| geddey-4N pue |'Nd ‘Soj-0 ‘siojoey} uondiuosuely
ay) Aq paje|nbai sauab Jo uoljeA}oe Jey} pue UoewLIo) }Sej008)so Joj palinbail s| puebl| (geddey-4N jo uonealoe Joydasal) YNVY
pue 4SO-|\ Jo uoissaidxe Jey) ajedipul salpn)s Juaday “asnedousw Buimojjo) Aousiolyep usboiyse pue auoq ul UOHEWIWEUI UIM
UOIJBIDOSSE Ul SINJ20 By} SSO| 8U0q pasealdul ay) sjeipaw os|e Asy | “Bulepowss suoq [ewiou Bulnp uoc}sjes }Npe ay) ul suoq
1N0-uIoM Jo uondiosal 8y} 0} PUE UONEDNISO [BIPUOYOOpUS BuLINp auoq Jo Juswdo|aAap [ewIou 8y} 4o} palinbal ale s}sejpoa)sQ

d31S3HO0Y
40 ALISH3IAINN

1SV10031S0 3HL
40 31vd 3H1 40 S31daNLs

NYAN3dg
‘30A08

01SEV04Y|

Pensqy

uopmpsuj

aJy1L yo8foid

swep |d

Jaquinp jue




$9

3178 Joj Adesayy jounlpe ue se uone|qe [euowloy Ioj sjeuonel ay) apiroid osje Jybiw Asy) ‘uonippe uj “Japiosip Sy} Ul Selq-iepusb)
8y} Joj SISEq S} PUB AJUNWIWIOINE Ul S2USN|jUl BUOWLIOY XS JO SWSIueydaw ay} ojul Jybisul Jaypny apiaoid [im sjuswuadxa)

asay} Jo s)nsal ay] ‘siojebisanul YOOS Aq asn ay} Joj paulejuiew si aseqejeq HoyoD sndn AN 8y ‘108(oid sy Jo uonoalip)
ay) Jopun ‘shydauojniswolf d1uoIyd pue snNJe Jo uonINPUI 8y} pue uononpoid Apogiueoine Joy syjueinw asay) adAjousyd:

0} pue punoiboeq 8ZEZINZN Ul Sjueinw -/-qy3 pue -/-ey3 sjessusb 0) pue ‘gzeZINZN ules)s suoid-sunwwiojne pue sulel)s
|ewou sy} usamiaq uonouny Y3J atedwoo [Im ¢ wiy ouoadg “AjAnoe Y3 ayejnbal yoiym suisjoid Jo sjoays ayy 0} anp si suonendod
]0JJUOD [eWlOU Ulenad pue sjuaiied 1S woy S|j80 | JO AJAIISUSS pala)je JaY}SUM SUIWIS}Sp 0} PUE S|0JU0D pue sjusied J7S

wouy seykooydwA| | ul S1aIp UOHBAIIOE YT JI SUILLIS)SP [|IM Z WY OyI0ads “uoissaldxe [enuaiayeid siy} 10} SISeq ay) suluIL)ep O}
pue syusied 31S wouy paje|os! s|j99 | Aq g3 Jo uoissaldxa [enualsyeid si a1ay) Jey) ysiige)ss 0} sjonuo Ayjiesy ypum uosliedwod
ul 37S ynm syuaned Jo s|j90 | Buienouio ul qy3 pue ey Jo uoissaldxa YNYW pue uisjoid sy} SUIWEeXS [[IM | Wiy o110ads!
‘pasodoud aie swie oy10ads 891y "sojewsay Joj uoijoa|ipald sy pue 7S jo sisauaboyjed ayy ui sioydedal sy pue usbouysa Jo
suonoelajul Jo 8|0l 8y} aio|dxa 0} siseq ay} apinoid syuaiyed 37S wouy (180 | Ag g(¥3) Joydaoas uabolyse jo uoissaidxa [enualaseid
ay) poddns oy ejep Ateuiwijaid jueanyubis ‘|lesodoud sy u| ‘pajepion|a aq o} sulewsal selq Japuab sy Jo siseq ay] abe Buueagpjiyo
Jo uawom Apsow Bunoaye seig-1apuab yym aseasip sunwwioine olwajsAs oidAjojold e s (37S) snsojewayiAis sndnj o1wa)sAs

JTINASILLOTIVHO
‘VINIDHIA
40 ALISH3IAINN

a1s

NI ¥01d3034 NIO0H 1S3

NHS ‘nd

(44414014

"9S0p H1d PaIa)siuIWLpPe 8y} Ul S9SEaIoUl [elas AQ SWO0JIBN0 8q UED 3oue)sisal H1d Jayiaym sjusied

0 ]9S Mau B Ul 83} [IM am ‘Ajjeul "(uoisnjul H1d ShouaAeljul Jnoy-g | e Buunp uaas uondiosal auoq Jo Uolje|nwis PUe UOIeIO)
auoq Jo uoissaiddns ay}) uonew.o) duoqg Uo s}0aYd Alea SiH1d Ul asealoap e Jo ‘(Aauppy auy ‘ueblo jabie} H1d a|qissaooe ue

u1) asejoho sjejAuspe Jo uoneAnoe pajelpsw-o)jdesal pue siojdedal-H | d Jo uonenbal-umop ‘seipogiue Hld-ue jo Juswdojarsp
pakejep ‘apidad pajosul sy} JO S|aAS] POO|q PaSESIOSP S}OB|J) SOUE)SISAI H1d SIU} JaUIdUM 1S8} [[IM S\ "UOIELSIUILPE

H.d Ajrep pabuojoid Buunp sdojenap Aimojs jey) aoue)sisal H1ld e Aq pajiwi| ale sjoaya onnadesay) siH1d ‘suewny pue

S|ew|ue 21}010d08)so U “qIAg Ul S9SEaIOUI [BUOHIPPE UIM ‘UONEIISIUIIPE H | d INOYNIM [BAISJUI YIUOW Z| B AQ Palojsal ale Janouin)
auoq Uo sjoays s,H1d 9s Ajiep Jayjaym 1sa} o} ‘(Juswieal) ayeuolpusie Aue Buibueyo jou) Jeak e 1oj H1d yum juaned A1ans jealy|
uay} M 3\ “palslsiulwpe s| Juabe aandiosal-ijue ue ssajun ‘H1d Buiddoss saye Ajpide.s saseasdsp Qg (S|EWIUE Ul SB) Jayjaym
10 (sasealoap Bulipowal auoq asnesad) H1d Buiddo)s Jaye sasealoul QNG JOYloYm pue ‘uoneisiuiupe Hld INoyym [easajul
yjuow z| e Aq palojsal ale H] d 0} sasuodsal [ejajeys AJea pue [euas ande Jayjaym isa) |IM siyL “HLd Al pue 9s 0} sasuodsal
aJnoe pue gNg S)en|eAs-al uay) pue ‘Jeak e Joj syualjed sy} Moj|o} ‘S}eucipus|e Jou Ing H1d dojs ‘uoisnjul H1d Al Jnoy-Z|, e o)
pue ‘H]d s 0} sasuodsal [eual pue [E}9|XS SJEN[EAS ||IM SM Juswiiadxa Sy} JO pus 8y} Jy "UOIBULIOJ SUOC Ul S9SEaIOUl pajelpawl
-H.Ld Yum saiapsiul sjeuoydsoydsiq e Jayjeym Jo ‘suewny ul Qi\g PUE UONBWLIO) 8UOq asealoul 0} Japio Ul uoldiosal suoq|
9sealoul }snW H | d Jayjaym sise) os|e siy| “sejs o|diynw jo giNg pue uondiosal pue uoleuwlo) auoq buissasse Ajjeuss ‘yjoq Jo
‘ajeuoIpusle ‘Hld YIm usw pue uawom d1joiodoa)so Buiiess} ate am os ‘ynoyip uoieraidisiul spew ubisap J1sy) Inqg ‘uonejoadxs!
SIY} WUIJUOD O} Pajie} SUBWINY PUE S[EWIUE Ul 819YMas|d SjuswiLiadxg "'SSew auoq uo }0aye ay} 8oueyus pinoys jusabe aandiosal
-jue ue ypum way) Buiuiquiod os ‘uorewoy se [jom se uondiosas suoq aseauoul suonoalul H1d Ajleq ‘sisosodoajso aino Aja.el

INg ‘UsW puE usawWwoMm 91}010doa)sO UI SjusWIEal} Jayjo Uey) aiow Yjbuais pue ssew suoq asealoul suondalul Hd Alilep-aouQ

IVLIdSOH TVd3aN39
S113SNHOVSSYW

NINOM ANV N3N
0110¥0d031SO NI HLd
40 SNOILOV JIM0gVNY)|

18390y ‘¥33aN

GS8Y10HY|

‘uonuanaid ainjoel) BAIBOSYS

Jo} yoeoudde Buisiwoid }sow sy sjussaidas a1njoel) 10y XSl e 8soy) JO uoleonijuspl Aues se ‘Juepodul Si UoHBWLIOJUI SIYL “)SH
aInjoel} Jo Juswssasse pue Bunsa) sisoiodos)so peaidsapim Jo sjqedes aq Aew jey) sa1bojouyos) om} Jo ssaujnyasn [enusjod auy)
Buipiebai uonewiojul mau apiaoid [|Im si Jey) st som pasodoid ay) Jo soueoiiubis ay] “ebewepoioiw pue ‘saipadold [eajueyosw
‘ABojoydiow suoq Jejndaqel) pue }98) JOBJUI UO JO Sjuswainsesw SNO usamiaq diysuoijejsl sy} azusjoeleyd 0} suswioads|
OLSABPED UBWINY 8SN [[IM SN “Allfenb auoq Jo sjoadse 0) (suswioads auoq pasioxs Uey} Jayjel) 198} Joejul UO SjusWaINSEaW!

SNO Bunejal salpnis Maj Usaq aAey 18y} JoAaMOoH “Ajsuap auoq Jo jJuspuadapul aie jey) ‘ebewepoldiw paje|nwnooe

Jo ‘saipadoud [eusjew ‘ainjosyyole Jendaged) se yans ‘ Aenb, suoq jo sjoadse sainseaw SNO jeyy pasodoid usaq sey|

J'SND Jo s eded aUy) SUILIEXS [|IM SM ‘WIE [BUl} JNO U] “SINJOBI) B PAISYNS JOU SABY OUM UsWOom pabe-Ale|iwis pue ainjoel)
diy sjnoe ue yum uswom Jo Apnjs [01ju0d-3SeD Ul Ysu ainjoely diy Joipaid 0} Ajijige S} SSaSSe pue ‘aelqauaA JequInjOOBIO) PUE;
sinwia) oLaAEPED JO Yibuals ay) 0} Xapul auoq sy} aiedwoo [im s\ “sydelboipel piepuels woly payndwiod si ulslied Jejnoagel)
pajoafoid ay) jo Jajoeieyd ayy Bunuasaidal xapul auog e ‘anbiuyos) siy} uj ‘sydesboipes wiesio) [euonuaAuod jo Buissaooid

abew| uo paseq anbluyds) onsoubelp e S)en|eAs ||IM M SWIe oM} ISl 8y} U] “(SND) punosesn aAneuenb pue sydeiboipes
|euonUSAUOD Jo sisAjeue abeuwl :SpoyleW SAIjBUIS)[e 8SaU) JO OM} JO SSaujnyasn [enusjod sy ajen|eas o} pue Buipuejsiapun

21seq Jno Jayuny o} paubisap saipnis asodoid o\ ‘padojensp usaq aney X 0} SaAljeus)je ‘Ajuaday “Ajjiqenod paywi|

pue ‘Buluies) Jojesado pazijeroads Joj pasu sy ‘palinbai Juswisaul [eyded ybiy AjgAiejas sy 0} anp |00} Bulusaios |eap! 8y} 8q jou
Aew “ysu ainjoely ainjny jo Jojoipaid e se aAndayse uanoid ybnouy ‘(wxa) Azswondiosqe Aei-x ABiaus-jenp ‘s ainjoely Buissasse
10} anbiuyos} pasn Ajuowwod jsow ay| ‘salbsjelis uojuanald ainjoely Jo ssa0ans sy} anoidwi Aew ysu ybiy ye suosiad asoyy ul
uonuaniajul pue ‘swelboid Bujusaios peaidsapim ybnouyy ‘uoneosynuapl Aue3 "uoneindod Jno jo Buibe ayy 0} anp sieak Qg 1xau ay)
u1 9|du} 10 8|gnop 0} pajoaloid aie S)SOO Pa)eIOSSE PUB S8JNJORI) JO JaGWINU BY) ‘9NURUOD SpUaJ) JUaLINd Ji ‘aliouwsyund ‘Buusbbels|
aJe uone|ndod Apaple ay) uo pue AisAljsp a1ed yjeay uo sainjoel) 8say} Jo joeduwl [BIO0S PUB IWoU0d8 8y “Aj[enuue sainjoel)
uoljjiw G'| JaAo 0} Bunnquiuod ‘Sn ay} Ul suosiad uoljjiw GZ UBY} aiow sjoaje Ajuasaid Jey} UolIpuod UoWWod e si sisoiodos)sQ

H31LN3O TvOIa3In
SS3ANOJVIA
13vdSI H139

MSIY 34NLOVHd
J1LO¥0d0OALSO SS3SSY|

Pensqy

uopmpsuj

aJy1L yo8foid

“
AYVIN ‘NIFSXNog

swep |d

199¥10dY|

Jaquinp jue




99

‘saIpn}s [ea1ul|o Apisnl pue ‘uonezijewoule BIA ‘oalIpul S| UOIO. S, | 1By} SJedIpul [|IM SIU} ‘8OUBUS)UIBW SUOG S, SY90|q LA J| Sied
S|EWS) PSZIWOJOBLIBAOC Ul S0UBUSJUIBW 8UOg UO |\ Snid | JO PUE SUOe | JO JOa)a aU} IS8} [|IM S\ SSeW auoq Jel Uo | JO uoloe
O wisiueyoaw ay} ssasse 0} yoeoidde |ejuawiiadxa [eajuljoald Jejiwis e asn 0} asodold ap) "asejewole buniqiyul Aq s|j90 Jaoued
}sea.q Jo uonesajijoid paonpul-| PUE SUOIPAUS)SOIPUE JO UOHEZIIEWOJE YJog SHQIYUI | |\l Yey} UMOYS 8ABY S\ “uoljewlo} uabouyss,
1e20] ¥20|q Aew jey Jouqiyui (asejayiuAs uabosisa) asejewole [npamod e osje si | |\ ‘uswom ul Adesay} Juswaoe|dal auowoy
ul pasn Ajapim si }| ~Jojdaoas usbolipue ay} Joj Ajuie mo| ypm usboipue |eploa)s dl}8yjuAs e si (1 |\) suois)solss} [Ayew-eydie/ |
*2IN)|N2 Ul S)SE|GOS)SO Ul 9SEJEWO.Ie dAloRaIoUNWWI JO 9ouasald ay} podal o) sy sem Alojeloqe] siy| :sioydedas usbousa |90
auoq uo uoljoe Aq pamoj|o} ‘usbollse 0} | JO uonezijewo.e Jo Juswalinbal ay) 0} enp ag PiN0D SBUOQ UO UONOE S|qeLBA S, | "S|qeLEA
PUE |BISISA0UOD SJE SSEW 8U0q UO (|) SU0ISIS0)S3} JO }09)48 8y} uo spodal yuabe Buueds-auoq paziuboosi e si usbonsa ajIyp
‘Ajjepow pue Aypigiow Ajqelapisuod ul Bunsal usw Buibe pue uawom [esnedousw)sod uj 8SeasIp UOWWOI e S| SIs010dos}sQ!

ALISHIAINN FTVA

ONIFVYdS INOG d30NANI
INOYILSOLS3L ANV
ANOY3LSOLS3L TAHLAN
™OLIGIHNI 3SVY.LVINOYUY|

Mold3d3dd
‘NITOL4VN

2€0970Y|

"a|qe|IeA. Jou S| JoenSqe SIy ||

NOILYANNO4
SISOH0d031S0
IVNOILVYN

¥3LIN3O 30dN0OS3Y
S3SV3ASIA INOE A31v13d
8 SISOH0d031SO HIN

A SS38 ‘'SIHONH
-NOsSMvd

Y€L5104Y|

¥XQ@ 0} Jouadns aq [|Im ydiym sjoaye Adesayy Buliojuow Joj poylsw e Jayo 0} sisjuad |9 iwuad |jim anbiuyssy Jno|

Jo Aupgionpoudal ybiy sy ‘Jenoalopy XA Aq painsesw asoy; 0} ajqesedwod suoifal suoq ul diy pue auids ayj ul Ajsusp |essulw!
3U0Q BINSEAW 0} SIBUUBRDS | O MOJ[e |[IM Jusuodwod jJuswalnseaw djsoubelp ay| “}ay)Jew Juswainseaw A)suap [elauiw auoq
2y} ul 8)2dwod 0} 8sn ued Asy) YdIym s|00} JO 38s [namod e yim siajuad Buibew |9 [e1osawwod apiaoid M 9 :NOILYDITddY|
IVIOYAWNOD A3SOJO¥d ‘Siuswainseaw [eunpiibuol s|qionpoidal Ajybiy 1o} yoeosdde mau Jno yym sjuswainseaw gng!
120D @g ansoubelp sauiquod [iim yaiym abexoed atemyos adAjojoid e azijeiossawiwod pue dojaasp 0} asodosd am ‘uonealdde siyy
u] “AjaAipoadsal sjuswainseaw g Jejndagel; [esowsy jewixold pue jeulds 1o} 99/6w 6°Q pue 99/6w O’ JO OAIA Ul S10418 uoisioald
spjalk yoeoidde pajewoine pue jsey siy) ‘Loday [euld | aseyd sy} Ul pajuswinoop aAey am sy ‘abewl dn-moj|oj 8y} Jo awn|oA
awes ay} ojul uoibas auljeseq e dew o) uonewlojsuel) e Bunnsal sy sesn pue sabewi [euss subije yoiym wyiuobie uonessibal
abewi ue jo Ay ea) ay) Bunesisuowsp pue Buidojansp Aq wajqold siy) passalppe aAeY am ‘QUeIS) | 8seyd Jno uj ‘Juswade|d
Js8I8}Ul JO uoibaJ pue UOIIB|8S II|S [ENUEBW SAJOAUI YIIYM ‘sanbiuyoa) Juaind Jo souspuadap-lojesado ayj 0} ajejas Ajpsow

slousa uoisioaid asay | ‘sioud uoisioald ajqeuea Aq paywi st (gNg) Ausuap |eaulw suoq ul sabueyos paanpul-aseasip Jo -Adesayy
aAj0sal 0} | DD 0 AJljige ay) ‘JanamoH "asodind siy) 0} payns-jam si (1 90) Aydeibowo) payndwod aneyjuenb ‘Adesayy pue
9seas|p 0} Ajualayip puodsal Aew YdIym ‘uoq [BD140D pUe Jejndadged) U JO JUSWSSSSSE dA103|as s)wiad )i asnedsg "Adesay)
JO}JlUOW O} SPOU}BW BAI)ISUSS 10} PadU 8} $8100S19pun s1s010d0a)so 10} Juswieal} Bnip Buiaieoal uswom jo saquinu Buimoib ay |

"ONI
‘SISATVNY IOVNI

AdVHIHL
SISOHY0d03 LSO HOLINON
Ol 100 A€ 3S103¥dd

SVWOHL ‘ONVT

€125704Y|

's1s0Jodoa)so [esnedousawisod Jo Juswieal) pue uopuaald Joy [njesn aq Aew L JHO-eydiegl
Jo sBojeue (g pue ‘sso| auoq Buionpai oy |00} d|gen|eA e aq Aew uopuaialul [esibojooewseyd Aq Jo Ja1p ul sabueyd Aq wsijogejow
auousa jo uonendiuew (g ‘sso| auoq |esnedouswisod jo ajel ay) Joipaid 0} siasiew pue sisiuobe uabolisa 0} Uo}ajeys UewNY ay)
Jo asuodsau ay} Bunolpaid Joy pakolus sey [apow Jes 8y} sS800Ns snolraid ay) Se ||om SEe ‘S}el Ul SSO| aU0q paonpul-XAQ Pue ssoj
auoq |esnedouswisod usamiaq AJeiLIS 8y} JO 9SNEIA] USWOM O} JUBAS|J 8q 0} A|3I| 9B SaIpN}s 8say) JO S)Nsal Y[ "UONOE JO
swisiueyosw Jejn|j9o Algeqoud sy} szusjoeieyd Im ydeasal pasodoid sy "yibualls pue JaAouIn) ‘SINjos)IydIe SUoq UO Sajijogelau
auoJisa 8y} Jo sjoaye wisl-Buol ay) ysijgelsa pue sanssi) }abie) usbolise Jayjo pue auoq ul sauab asuodsas sjelpawiwl

J0 uoissaidxa ay) uo | JHO-eydieg| pue L JHO-Z JO S}0aye asuodsal 9SOp ay} sulWIL)ep O} ale swie oyvads ay] “siel pXAO

pue joejul A1eao ul sisayjodAy siyy 3sa} 0} asodoud o) “uswom [esnedouswisod Ul Sa)j0qe}dW 8say) Jo s|aAd] Buie|nolid pue ssew
aU0q Usam]aq UOIJBIDOSSE PaAISS]O 8y} o} s|qisuodsal aie | JHO-eyd|e-9| pue | 3HO-Z U0 SSIIAIIOR [B}8|aX)s U} Ul Seoualapip
ey} }sabbns suonealasqo asay] "sanssi} 9AONPoIdal UO Uey} JBAI| PUE suoq uo jsiuoBbe uaboisa aajoaye alow yonw e si L JHO|
-eydjeg| ‘uajixowe} Bnup jseaig-ijue ay} o} Jejiwis AyAnoe Jo ajoid e ypum isiuobe uabolise aAloajes anssi e aq o) sieadde | JHO
-eydjeg| ‘)seqjuod uj ‘sjes (p,XAQ) PaziwojoslieAo ul AjiAnoe oluabou)se aney jou seop LJHO-Z “(3SH paseasoul) Jojoey ysu aAlisod
usaq sey | JHO-Z sealaym ‘sso| suoq |esnedouswisod 1oy (3sl paonpai) J0joe) ysu aAleBau e aq 0} umoys Ajjusdal useq sey
13HO-eydieg| "uswom |esnedouawisod ul suaboujsa Juepunge jsow ay} aie (L JHO-g) duoltaysahkxoipAy-z pue (L JHO-eydiegl)

) auou)sa |AxoipAH-eydieg| ‘sajjogelsw sy pue (13) suol)s3 'sso| suoq [esnedouawisod Jo ajel ay} Buiousnjjul siojoey Juepodwi
Jsow ay) Buowe aie susbouse Jo wsijogejaw pue uononpoid orouap ay) Jey} si sisayjodAy Buiyiom InQ “IapIosIp ay} Joj JUNOIJE,
AjIny 0} Jusionsul si 9|9Ad [ENASUSW Sy} JO UONESSSD Jey) Bunesipul sainjoel) d)j010dosiso dojaasp uswom [esnedousysod

|e Jou ‘JaneMOH 'sIs010doa)}so 1oy J0joe} Ysu Juepodwl }sow 8y} s| asnedous)y “sso| auoq [esnedouswisod Jo ainjeu
| 8y} s| sisosodoayso Bunealy Jo/pue Buiuanald 1oy sayoeoidde aaileAouUl Jo uBISap [euOljel By} 0} BjOB)SO SNOLISS VY

¥31S3IHOOY
QINITO OAVIN

3NOd NO 103443
S311709V.LIN NIO0Y1ST

‘L13assny
“daANYNL

€€TSY0UY)|

Pensqy

uopmpsuj

aJy1L yo8foid

swep |d

Jaquinp jue




L9

‘syuejdwi onayysoud Jo [eAIAINS papudixa pue ‘Jiedal ainjoely ‘eluados)so pajejal-abe

‘sisojodoayso [esnedouaw-jsod Buipnjoul s10a)0p [E}o[9YS JO AlaLiea apim e o} ajqeoljdde aq pjnom uoiewsoyul yong ‘adAjousyd
U0 Paysl|qe)sa Ue Yim S[apow OAIA Ul 1oy any) AuenoiJed si siy| “sAemyjed oljogeue paziubooaiun mau Janodsip o} [enusjod sy
jussaid uonew.IO) 8UOQ JO S|OPOW MBU ‘910ja18y | “UOJS[e)s 8U} 0} SUOQ Mau JO sjunowe Juesliubis sppe yoiym ajqejieae si juabe,
oljogeue ON 'SSEW auoq pjing 0} ‘a|qissodu JouU I ‘YNOIYIP SI )1 ‘sasned Jayjo Jo ‘asnedouaw ‘afe wolj Jayiaym ‘auoq asoj o)
SMEJS UOJSI9YS B} 90UO Jey) paysl|qe)sa [|om si )| 's|ja0 21uaboa)so pue ojslodojeway usamiaq suoijoeIalUl 8y} Ayuspl Jayuny pue
uoljouny Jo uoljenualayip 1se|qos)so ajejnbau sajhooAiesebaw Moy MOYS [|IM SBIPN)S 9S8y “UOIBWIO) 8UOQ Ul 9SBaIdUl payJew
ay) 9onpul sajhookiesebaw auy yoiym Aq (s)wsiueyosw ayy Apuapl 03 st jesodoud siyy Jo [eob wis)-6uo| ay] "uonoelajul }sejqosaiso
-a)Aoo/ieseBbaw ay) Jo sisAjeue [euonoun4 (7 pue ‘oA ul sajhiooAiesebaw [0JjU0D pue JUBINW JO SISAjeu. [euolouny sAleIUEND
(€ ‘o)A Ul S)SE|QOS)SO [043U0D PUE JUEINW JO SISAJEUR [BUOIIOUNY SANBHIUEND (Z 991W JNOXYO0UY Z3-4N PUB UMOPO0UY |-V

ul adAjousyd auoq ay) Jo sishjeue aaiepuenp (| :pansind aq [IIm swie d1j10ads JNo4 “9dIW 9S8y} Ul UOIJBWIO) SUOC PasEealIoul

ay) Jo Juabe annesned ay) ale seihoofiexebaw ay) jey) pazisayjodAy si )| "S)SE|D08]SO JO S1aquinu [BWIOU PUE S}SB|q08)SO

JO SIaquINU PaSEaIOUI ‘UONEULIO} BUOQ PASEaIOUI YJIM ‘SSEW SUO0( [EQILIOD pue Jejnoades) paseaioul Ajbunjuls dojaasp osje aoiw
asay) ajeolpul ejep Aleulwijaid ‘s}ajale|d ainjew Jo 8ouasqe [e}0} JO UOIONPaI J}SEIP JUBHWODUOD YIM Mmosew auoq pue uaa|ds
ay) u sajhookiexebaw Jo siaquinu pasealoul-Ajgyealb Aq oisuajoeseyd adAjouayd e ul Burnsas uonenualayip aykookiexebaw

ul 420|q [ejuswdojensp e aousliadxe sjewiue asay ] sejfookiexebaw Jo uonenualayip 8y} Ul paAjoAul s10joe) uonduosuel) ‘Z3-4N
10 |-V 1V Jay)ia Ul Jusioyap 821w duawiyd Jo sisAjeue ue unbaq sey Jojebiisaau] [edioulid 8y] ‘uisjoidojels auog pue uiojesoa)so
suajoud xujew ay) ssaidxa 0} ‘S}Se|qojUOPO pue SISE|qoa)SOo Uey) Jayjo ‘|99 Ajuo ay) Buiaq Aq anbiun s ‘ejkookiexebawl

ay} ‘199 yons auo jey) paysabbns usaq sey 3| “s||92 21usb08}SO JO UONBNUSIBYIP SY} S2UBNJUI UBD S||9D dNjslodojeway

ey} 91eOIpUl BIEP JUS29Y "au0q Jo JuswdojaAsp dlje}soawoy Joj palinbai suonoeisiul Aiojeinbai ay) Jo Auew 1o} SN0 8Y) Mollew
auoq 8y} sayeuw s||90 8say} Jo uonisodelxnf 8sojo 8y "s||90 sunwuwi pue ‘oiaiodojewsy ‘0iuabos)so Jo 80IN0s B} S| MOLIEW BUOYg

ALISHIAINN JTVA

SALADOALVHVOIN
Ad ONIT3A0ON3H
3NO4 40 NOILVINO3Y

MAVIN
‘ZLIMOYOH;

CreLY0dY|

‘Adeiay} suowoy |euonipel) 0} dAleUId) e Ue Se

SBUOAE0S! Jo Bulpue)siapun no o} Bunnquuod Agaisy) ‘swsiueyoaw [enusiod ajepion|d djay pue uswom [esnedouswisod Ajes
u| suoq jJoeduwl SSUOAB|JOS! JBUIBYM UO E}ep s|gen|eA apiroid |im Apnjs siyL “€ wie o110ads ul pajedlpul Se ‘auoq Joa)je Jeu) Siojoe)
18U30 10} JUN0ooe pue (sauoAejjos! ewseld ‘|-49)| ‘sauouLIoy aAionpoidal) siojeinpow [enuajod auiwexa os|e [[IM S 1s8} Aewud!
8y} 10} Jeau}-0}-JUBjuI BSN [|IM BN “oBUBYD SSew auoq O} UONHE|a. Ul JBAOUIN} BUOoq JO siaxJew ul sBueyd joidap (9 pue ‘spoays|
paonpul-juswieal) ayewss (q ‘ewodno Arewud ay) Se ssew suoq ul aBueyod azusioeleyd (e 0} pasn aq ||IM SesAjeue sainseaw
pajeadal sjoaye wopuey (YO 1e ZL| ‘VI e L1 |) SSUS OM) Je pajinioal 84 [|IM Jus9sap ueadoing JO USWOM UBISEINED JOBIXS)

Aos you-suoneyosi Jo Ajajes sy} uleuadsy (¢ ‘Juswieal) o} asuodsal ul Ajjiqeriea Joy Buunosoe snyy ‘Aos Buluiejuoo-auoAejos;

0 @yejul Alewo)snd pue ‘sajljoge}aw Jiay) pue sauoAepjos! ewseld ‘g B)A(HO)GZ wnias ‘sjesauiw Ateuun ‘(]-49)) |-1oyoey,
ymmolb ayjij-uiinsul ‘ulingolb Buipuig-suowuoy xas ‘suabolisa snousbopus Bulinseaw Agq sso| auoqg aje|npow Jo JuaAald SBUOAB|OSI!
yolym Aq swsiueyosw [enusjod Apjusp| (€ ‘1oAouIn} sU0q Jo SIyJew [edlwaydolq Ul sabueyd o} ssew auoq ul ssbueyd paonpul
-juswieal} 8.9y (g ‘ewooyno Arewnd sy} se ssew auoq auids Jequin| U0 SBUOAB(OSI Jo sjoays Buiniasald-auoq sy} suiwis}eqg

() :0} ale swiy oi1oads (y£Z=N) uswom [esnedouswisod Alea 21}010d0a)s0-UoU Ul BUO] UO JoeIIXd A0S YoL-auoAe|jos! Jo (p/Bu
021 10 0g) SOSOP OM} JO S}O8Yd BU} SUILLEXS |[IM [EL} [EIUIID PS||0AU0D 0gade|d pul|g-a|gnop paziwopuel siy ] ‘aoueljdwod-uou!

u) buyinsal ‘uswom 1094)e A|9SIaApe Jey) S10ays apis Uyim jybnely si Adelsy) suowioy Juaiind Jey) sl YoJeasal Siy) J0) S|euolel
3y "WsSI|0ge)dW SUOAB|JoS| pue si0joe} ymolb Aq pajeinpow Bulaq ‘uoijewloy suoq Buluiejuiew Aq uswom [esnedouswisod

Al1ea Ul SSO| BUOQ B)eNUBYE ||IM SBUOAB|J0S! A0S Jeu} sI sisayjodAy [e)uad ay | “uswom [esnedouaw)sod uj Sso| auoq|

Buiienuaje Ul JoeIXS A0S YOL-aUOAB|0S| JO ADBD1YS Jeak-0a1y) BU) BUILLIBISP O} S| BAIOSIGO INQ “UMOUNUN S| SUBWINY Ul 8UOq UO|

9 F:E.m:o_ ay} 194 ‘Adesayy EmEocm_qo; SUOWLIOY O} SAlJeUIS)[E UB SE SSUOABJ0S! Ul }saiajul jealb psjdwoid

you :_wuo.a fog

'HO31 ® 3ON3I0S
40 ALISH3IAINN
JLV1S VMOI

NIWOM NI SSNOAV140SI
AOS OL ISNOJS3d INOg

[<EENRENERL

22691704V

‘poALISP
aq ||m siajeweled Buibewi D [ewndo ssauyoly) pue A)isuap [BOILOD JO Ajljigeinseaw 8y} uo uoin|osal [eljeds Jo SSo| pue asiou
| |leuanbasuod ayy jo yoedw) ayy BuizAjeue Ag ‘pasn uonelpel jo Junowe ay) Buisealosp pue sWwn|oA Ueds | D)
| Aq ainsodxe uoneipel ay} Buionpai si wie ooads s)| "auoq [EJI0D JO | DOA JO AJ|IqISES) [BD1UIID UO SNJ0J ||IM ApN)s By}
0 ped paiy} 8y "palsmsue aq OS|e UED A1jaWo}SUsp auoq pJepue)s 0} UOHEWIOul PPE UED auod [BD1J0D JO UedS | DDA € Jayjaym
eojueyoaW 0} AYSUSp pue SSauoIy) [ED10D BY)
1O UOINGLIUCO SAIE[S] BU) SJEWISS O} MOJIE [IM EJEp palayeb sy | "papiodsl aq | PEo] Sinjie) Sjewn|n pue AoNse|s suod Jone|
ay) Buunq ‘Bunss} [ESIUBYDSW pue AJ}BWOYSUSP SUOqg piepue)s ‘1 DDA 0} pajoalgns aq |im suawioads Qg Jayjo ay] "s}as ejep yjoq
0} paijdde aq [|Im ‘ssauNOIY} PUB AJISUSP [eJauIW BUOQ [EDI}OD JO JUSWIBINSESL [ED0] PUE [[eM [EDI}OD 8Y} Jo uonejuswbas asudwod
M UDIYM ‘S|00) SISAjeue 8y | D-0IOIN PUB 1 DDA UM PBUUEDS 4 ||IM G ‘BUOJ JO8jJe 0} UMOUS| SSSEaSIP 9ABY JOU PIP OYM USWIOM|
Auap|e woyy elows) [ewixoid SLSABPED PaSIOXa GZ JO [e10) B JO JNO L DDA S}eN|eAS 0} piepue)s pjob e se pash aq a10ja1ay) ued
}| "eloway [ewixoid Sjoym UBDdS 0} papudlxa uaaq Ajjuadal sey pue (pasn Buiaq Juswniisul 8y} 1o} WW GgZ SI uopnjosal [ejjeds ayy)
|oA8| 01doosouoiw uo anbjuyosy AydesGowo] pandwo) e si | D-00l\ "pauued S| | D-00I\ 0} uosuedwod e ‘| DDA Jo Aoeinooe
ay) SSASSE 0 ¢,0AIA Ul 9|qedljdde anbiuyos) sy si JUS)Xa Jeym 0 ¢ A1}dWo)SUSp auoq pJepue)s o} uolippe ul Ayubajul [esiueyosaw
Bunoipaid ul pie sisyeweled asay jo abpamouy sy} sa0q ¢(100A) Aydeibowo] paindwod aAneuENd JLIBWNOA YNM|
Al21BIN0oE painseaw aq Jnway [ewixold ay} uj dU0q [BOIHO JO SSBUXDIY} 8Y) pue Ajisuap ayj} ue) :suonsanb Buimojjoy ay) yoeosdde
1M Hoya youseasal siy| ‘suawibal onnadelay) pue sabueyd onosodos)so Jo Buibe Aq pajoaye Ajjuaiayip ale ing yibualis auoq o)
|INquIU0D AjlenpiAipul suawWLEdWOD Yiog JEY) 9UBPIAS S| a1y ] “AiIsusp auoq ||eJano spuodal AJuo Ing auoq [ed1L00 pue JejNJSgE),
JO snjejs ay) ainseaw Ajsjesedss jouued ‘Answoysusp suoq ‘Ysu ainjoedy diy s,uosiad e joipaid 0} poyiaw paysiiqe)ss Ajjeaiuo)
ay] ‘apim-pom ajdoad Apapis jo suoljjiw Buijosye aseasip e ‘sisoiodos)sQ Jo uoneoldw 819A8S JSOW 8y} JO dUO S| ainjoely diH

OOSIONVYH4
NVS VINHO4ITVYD
40 ALISH3IAINN

HNN3H TVYINIXOHd 3HL
40 ALISNIA/SSANMOIHL
40 INJNIINSYIN

NIAS “TVHYAIHC

6589104V

Pensqy

uopmpsuj

aJy1L yo8foid

swep |d

Jaquinp jue




89

‘sjuswabueLIe 9AleIOoge||09 puE ‘sainpadsold aAnesisiulwpe ‘sanbiuyos) [eonAjeue

‘Juswabeuew ejep ‘sj0oo0joid pue ubisap |ejuswadxs ‘sjuedioiued Jo Juswyinioal Joy saibajens Buipnjoul [ewy [eoluljo a|eas

-|IN} |NJSSSI2NS B 0} [ejuassa sjuaws|s oyoads ayy dojaasp oy Juesb Buiuueld e soj jesodoud siyy Bumpiwgns aie Aay} ‘a10je18y | |
‘Buiuueld pue juswdojanap aaisusixa Buuinbail ‘syjuedioed zze Jo azis ajdwes pajewnsa ue Yyym Apnjs Jajuad-ijinw abie) e|

aq ||Im SIY] ‘[eu} psjjosuod-ogadeld ‘pulig-ajgnop ‘paziwopuel e uejd Asy) ‘uawom [esnedouswisod Ul s1eak 9a1y) JOAO SSO| SSeuw
9JoSNW pue auog 8anpal ||IM syusbe yjog yim Adelsy) uoleuiquiod Jo ‘Oiainip apizely) ‘eje.)io wnissejod [eso ypm uonejuswalddns
ey} sisayjodAy sy} 18} 0 "JaYuN} USAS UONSIIXS WNIOjed Aeuln s1amoj wnissejod Jo Jes auljey|e Ue pue d1jainip apizelyy

B yym Adeliay} uonreuiquo) ‘(a3esyo wnissejod H°8) jjes wnissejod auieyje ue se aseq yym uonejuswslddns Aiejaip Aq pasianal
9 ued sabueyd asay] "pioe Alejalp 8y} Jayng 0} S|oSNW PUE SUO] WOJ) PaZI[Iqow S| 8Seq Se uonaloxe usbouu Aeuun pue
‘uondiosas suoq ‘uoneioxe wniojes Aleuun asealoul Buibe yym Jndo0 Jey) SISOPIOE dljoge)ew JO S8al6ap pliw ay) UsAT uoljouny
|eual ul sauljoap pajejal abe 0} anp asiom AjaAissaiboid sawodaq Jey) SISOPIO. 21j0ge}aWl pjiw B Ul S)nsal s10sindald aseq

Aiejalp jo yoe| sy “(ursyoud) siosindaid pioe ur you Buiaq ajiym (sajgejsban pue Jinyy) siosinoaid aseq pue wnissejod ul jusioyap.
os|e s| suoljeu pazijelysnpul Jo jaIp [eoidA} Y} ey} SI UMOUY| [[9M SS7 ¥SU SINjOEI) PUB SSO| SUO] 8oNpal Ueo sjusws|ddns’
|lewndo-gns us)jo sI 8)ejul g UlWe)A pue wniojed Aejeip ‘sjdwexs 104 “y)jjeay auoq aroidwi ued ayejul Aiejaip aziwndo
| %02-Z) wouy sabues aunjoeuy diy Jaye Ajjenow pue ‘e Jay Buunp ainjoely diy
B 13yNS [[IM XIS Ul UBLLIOM S}IUM SUQ "USWOM _mm:maocmEﬂmoa 10} uaping yjeay [enuejsqgns e asod wm_m:umm s]1 pue si1s010dos}sQ!

OOSIONVYA
NVS ‘VINYOLITVO
40 ALISH3IAINN

SSO7T3INOF LNIATHd
OL NOILYNIGWOD|
¥O 'S3AIZVIHL ‘TLVHLION

Hvd04g3d
"YIAIWTI3S

YSE8Y0HY|

"U}eay S,uaiom|

ul s10jebl}saAul |nysseoons Bululel) 10} 80IN0SaU [EUOHEU [9pOW B 8)eald 0} SI [eob JnQ "siejoyos Joj Hoddns Alejes papiwwiod sey
Jasiey| pue YoJeasay Uj[eaH S,usWOpA J0j J8Jua) e ysi|qe}sa o) aoeds uanb sey 4SO ‘ojdwexs Jo4 “diysiejoyds siy} Joj poddns
Buouys asjuelenb jey sajol [euonnisul Jofew aaey (4SON je Jojoaig weiboid) sonsnieysolg pue ABojojwapid3 jo 3daq sy} Jo Jiey)
901\ ‘Apei9 yesogaq "IQ pue “YOQ Jasiey ayy Jo Jojoallg ‘Aqjes aor “iQ ‘4SON 1. yoseasay [eolul|) Joj ueaq ‘sissy ‘sBuiwwing
aA9)g g "weuboud sy sjenjersal pue sdiysuone|as usyjbuals o} Jeal)as [enuue Ue Ul }9sW [|IM pJeog AIOSIADY JNO pue SIoJUS|
Joluas ‘siejoyos "aseasip pue Jepusb Jo s}oadse |e100s 0) [B2160|0Iq WO} SeNsS! Y)[eay s,uswiom Jo abuel e Jnoge SIejoyds yoes),
1M U}|ESH S,UBWIOAA Ul JEUIWIBS 810D Y "SIeaA § Jo ¢ ise| jeyy sweiboid awil-g/z Jo z/| ueld Aew BuiniBaied Ajiwey Joy swi) Juem|
oym s1ejoyos “punolbyoeq sJejoyogs ayy uo Buipuadap ‘sieak ¢ Jo z ise| |m sdiysiejoyos ‘Buipuny Juspuadapul pue suopejuasaid
‘suoneoljgnd :eouspuadepul PIEMO) SOUO]S punoJe }jing S| Ue|d Yoe3 ‘aouslog [eslpswolg ul welboid pue weiboid Buiurel ||
youeasay [BOIUID S,4SON WOl UMeIp fo?o&:oo UM SUEB)S Ue|d 8y "S}saiajul pue punoibyoeq Jay o} palojie) ueld Bulures] |

e dojanap [|Im JejoyoS Yyoes ‘Jojus)y JOIuSS Jay YlIM UOIE}NSUOD U] JSSIEY PUB 4SO SPISINO WO} SIB[OYOS SSISAIP PUE pajusle)
}InJoal os|e ||Im apA “diysie|oyos siy} Joj SaJepIpuUED JUS||99Xa 8q PINOM OYM A}noey [eolul|o Jayjo AUew aAey pue Ajjenuue smoj|e),
0G€ JaA0 ulel) Jasiey| pue 4SON “Bulojusw pue Buiules) Jo spiooal ¥oel) Buolls pue SeSEaSIP J1UOIYD JUBAS|S JO U}[EaY S,UdIOM)
Ul S19aJeD Uo1easal [NjSSadoNs 9ABY SI0JUS|\ JOIUSS || SIOJUs) Joluag se aaiss ‘(uawom /) Aynoey Joluss Z| ‘(buiby pue
‘Yoleasay SIVINIBS U)eaH ‘BuIdIpajy dAleuIs)y pue Atejuswaldwo) ‘Buibew| s,ueWop) ‘SBUOULIOH X9S) seale :Emwmm: Bumno
-SS0UO SAl} pUB (UBWOAA Ul A|H PUE ‘8ouaunuoou] Aeuun ‘asnqy aoueisqng ‘uoissaida ‘enuswa( -- siepiosiq oujelyoAsdoinan
‘YeaH [)9|9YS ‘J9OURD JSEaIg ‘I1BNJSBACIPIE)) SEAIE 9SBaSIP 9 Sealy Yoleasay Aseuldiosipiaul Z| ol aseasip

21UOJYD pUE Y)leay s,uswiom ui syjbualiis 1no paziuebio sAey 9\ “SeSEaSIP 21UOIYD PUE Y)jesy uswom ui siojebiisaaul [eolu
juspuadapul pue |njssaoons ulel) 0} welboid (YdSIHAM) Yoieasay Joy weiboid diysiejoyos Ateundiosipiaju] yjlesH S,usWopp Ul
ulof (Jasieyy) Jasiey| eluojiied UlayHoN 104 (HOQa) YyoJeasay Jo uoisiAlg ay} pue (4SDN) 09sIouel4 UeS ‘eluloyije) Jo AjISIaniun ay] |

D'l

OOSIONVH4
NVS ‘VINYOLITVO
40 ALISYIAINN

dIHSHVIOHOS
AYVNITdIOSIAHI NI
HL1v3H

S.NIWOM d3SIVM-4SON

N3AILS
‘SONINNND|

659,704V

's|so1odoa}so Jo} Adelay) [ealueyoswolq oluaboajso anbiun e jo

sa)nquie sy} ajelisuowap (1M Apnis siy) Jo s}nsas ay) Jey) ajedionue s\ “ainjoel) 1o Jojoe) Ysli Asy Jayjoue ‘Ajjige)s [einjsod uodn
SUONUSAISIUI 8SaY) JO 10848 8U) SE ||om Se ‘uoiidiosal pue UONBWLIO) SU0q JO S82Ipul pue ‘sulds ay) Je NG Spnjoul ||IM SS|qeLEA|
w000 A1epuodas "sieak aa.y} 10 S|eAIS)Ul YIUOW-Z |, Je pue suljdsed je painseaw aq [[im ‘di
‘alqeleA awoono Aewud ay| ‘juswi)esl) [EOIUBYOSWOI] 8} O} SAISUOdSal }sow a1am ey} snjels aiNg pue Apoq siy} B VETITeI

sem JI ‘anoge paquasap ‘e Ajigises) sy uj “(zw/B) 9z mojeq xapul ssew Apoq) ainjejs Apoq Uiy} JO 8q |[IM USWOM || G’ |- Uey)
SS9| S9100s-| aAeY [Im sjuedionied Asp|d aU) SJIYm G’ |- PUe G'0- UsaM}aq (J8)UBYOOILSIUI IO JBJUBYDO0I) HodU “Ty1O1) 8109s-] diy
e aAey ||Im uswom |esnedouaw Apjuadal ay] “(syoalgns 0g) abe jo sieak g/ uey) Jayeald uswom pue ‘(sjoalgns 0| ) asnedouaw
ay) ised sieak 9-| uswom :paipnis aq ||IM sdnoub [ejuswiadxe OM) YDIUM Ul [el} J8JUD-1nw ‘pullg a|gnop ‘aAioadsoud,

B Ul passalppe aq M sasayjodAy [edioud om) asay| “uswom Apapis |iely jo uoneindod e ul SSO| suoq 9S1aAal 0} SAISS

Jim pue ‘asnedouaw ay} SMo||0} Aj9jelpawiwi Jey} sso| auoq pidel au iqiyul Ajaaioaya [m (Ajiep senuiw g 1oy zH 0g 1e bg )
uone|nwis [eslueyoaw o1uaboa)so jey) si lesodoud siy} Jo siseyjodAy [ejuad ay | “pajels|o) [[am AJoA Sem UOlEINWIIS [edlUBYOBWIOI]|
8yl “(zw/b ¥ g uey) sso| ||Ng) USWOM Jauuly) Ul }sajealb sem juswieal) Jo AJBDIYe ay) Jey) Jea|d Sem JI ‘Xapul Ssewl

Apoq 1o} paiynens “ureb jusaiad 4 e paousuadxa dnoib pajeal) ayy ajiym dnoib |043u0d B} Ul PaAISSGO SEM SSO Juadlad gz e ‘diy
ay} jo uoibal Jayueyoou) sy} ul ‘Apejiwis “dnoib pajeal; ayj ul Jussiad g 0 Ajuo 0} pasedwod dnoib |013u0 8y} ul NG Jusdtad ¢l

Aq paulpap ‘yblem Apoq 1oy pazijewsou (QNg) ANsuap [esauiw auoq sulds Jequin| ey} pajesjsuowap ([nwis [ealueyossw zH og ‘(B!
2°0) apnjubew mo| ‘(synuiw 0Z) uoleinp Loys o) pasodxe ‘uswom [esnedous -}sod GG Ul UoneNWIS [EOIUBYISW JO [eL) [edluljd
pajjoju0d 0gade|d puljg-s|gnop JesA-auo e ‘Jenosioly ‘Buloeds tejndaqgel) 8SESI0SP ||IM PUB ‘90BUNS pajaqe| pue sjel uonisodde
|eJauIW ‘JBqWNU PUB 3WN|OA JB|ndaqel) asealdul |Im (zH 06-GL) Aouanbaiy ybiy Ajaane|al e je paidde ‘Buipeo] [esiueyosw

1o (ulw g uey) ssa|) spouad Loys Jey} pajelisuowap aABY oM ‘salpn)s [ewiue u| "yjbuais pue ssew auoq Buiseaioul Jo sueaw
o16ojooew.eyd-uou e Se U0}a|a)s ay} Ojul A|AISEAUI-UOU PadNPOoJUl 8q ued ‘ssaooid Buibe ayy ajjesed yoiym sojweuhp ajosnw

Jo uonelousiep ayj Juejddns 0} pspusjul ‘INwWis [EoIUBYISWOI] (UlessoIoIWw . uey) sso|) apnjubew moj Ajswaix3 ‘sebejueapesip|
jueoiyiubis aney ‘uonebsanul Japun asoy} pue ‘a|qejieA. ale ma} 194 ‘a|qeuisap Aybiy aie uonewlo) suoq asealoul yolym saidesay] |

Q39V "04 "¥31N30
NOILVLITIgaVHIY
M3dg3H

SSO1

JNOE ISHYINIH/LNIATH
“ITNAILLS TYOINVHOIW
JINTO03L1SO

SY19Nn0d 713

89€.Y0YY|

Pensqy

uopmpsuj

aJy1L yo8foid

swep |d

Jaquinp jue




69

*s1s010doajso Jo Apnjs ey} Ul sjuswiainsesw Ajsuap [eJaulw 8uoq Juswa|dwod)

0} pasn aq Aew sainseaw 9say) Jayjaym pue ‘sajis asay) Je AJisusap [eJauiw auoq pue ainjoni)s usamiaq diysuonejas ‘sesualayip
09ds 9)IS MOYS Sa)IS [B}9[a)S JUBIaYIP dY} JB 8UO0q JB|NOSCEI)} JO SBINSEaW PaALIdp YN Buisn Jay}aym SSISSE [|IM S\ "90U1IN220,
21njoeJ) pUE AJISuap [eJaulw duoq usamiaq Aouedalosip ay) uiejdxa o} sueaw e apiroid ‘A)isuap [BIBUIL BUOQ Y)IM PAUIGUIOD ‘INLW)
Jewixoud pue snaues|ed ‘snipes 8y} Je 81njo8}IydIe-0I0IW JB|NOSJEI) JO JUSISSOSSE Y|\ JOUIBUM SI Passalppe a4 ||IM Jey) uoisanb)
Arewud ay] “spoelgns 05z Jo HOYo9 e ul snjejs 211010dos)so pue snjejs esnedouaw ‘ebe 0} pajejal aq [Im S8)IS Juswainseaw
JUBJaYIP By} JB 8INjOa}IYDIE-0I0IW JE[NOSJEI} JO Siajaweled paauap abewl Y|\ "OAIA ul Ajijenb auoq ssasse 0} pasn aq UED)

ey sajebolins Buibewr a|qionpoldal ‘aAIseAul-uoU UsI|ge)sa 0} aq (M ApNis SIY} Jo swie oiioads ay] "Ajjigidaosns ainjoel) pue
sisolodoajso ‘Buibe ul 81njos)ydIe-0.01W JBNd3JEI} PUB SUO( [E}8I9YS Ul sabueyd |eoibojoisAydoyjed ayy uo eyep asay) jo Joedwi
sy} Jo uonen|ens snosobl e wuopad pue Unway [ewixold pue SNaUEDED ‘SNIPEI SU) Ul JOM}SU SU0q Je|ndaded) au) JO aInjos)IydIe
a-€ ayy Ayzuenb Ajayeinooe 0} Se 0s suoJOIW 0OEX00L X00 ) Aje1ewixoidde jo suonnjosal yum sabew (Y|\) aoueuosal onaubew
(@-¢) [euoisuawip-aa1y} UIRIGO O} ‘9IEM}OS PUE SJeMPJEY Ul SOOUBADE JUSD3J JO 9SN 9eW pue }Iom snolaaid Jno pusixe o)
Buisodoud ale am ‘uonesljdde siy uj “saidelay) Jualayip JO UOHEN[EAS PUEB XSl 81njoel} jo uonoipald sy uodn joedw Jofew e aney
ARew yibuasis auoq pue sisjeweled [einjoni)s usamiaq sdiysuoije[al Jo UOIFepION|d S} PUB INjONIIS auod Jo siskjeue aanepjuenb
8y "JoAouIN} BUOQ ‘UOIEDNIDIED XLJBW ‘BINJONI}S SUOq Jejndagel) ‘ainjos)iyole-o1oew pue Aljawoab suoq sessedwoous

Ayjjenb auog "uonuaniajul Jejnorued e Jo joedwi 8y} Jo ysu ainjoely joipald Aja.ius Jou op ey} senbiuyosy Aljawoyisuap)

au0q U0 paseq S| ¥su ainjoel) 911010d08)SO JO JUSWSSSSE JUSLIND "BWINEJ) JoUIW WoJj Buljinsas seinjoel) Jo 82U81IN220)

juanbaly pue Ajjenb auoq pairedwi ‘Ayisusp [elaulw suoq ay} Ui uononpal e Aq paziuajoeleyd UORIPUOD e si sisolodosisQ

OOSIONVH4
NVS ‘VINYOLITVO
40 ALISH3IAINN

LNINSSASSY FINLONYLS|
3NOE JvINO3avdl
-3dNLOVYd vdga1d3A

VIINIVHS]
“HVANNPYIL

10,6¥04V|

30e|d Ul 8JE S|00} JUBWINIOBI BAIJOBYS ‘BAIISUSS A|[BIN)ND Jey} 8iNsua O} JUBM OS[E d/\\ ‘[l |enjoe ay} 0} pouad |euoneziuebio|
Ayibus| e Buippe Jnoypm |ewy pasodoid By} Jo SS829NS BY} O} [elUBSSD SjUBWI|S d1vads dojanap 0} sh mojje |jim pouad

Buiuueld siy} yey} anaiag o\ “eapIWIWOD Bulojiuow Ajajes ejep e jo uoneziuebio pue sainpasolid jo [enuew e jo uonesedaid
‘uonuslal pue JuSW}INIOA) SzZiwixew o) ABajess e Jo Juswdojaasp BWayds uoleziwopues pue ‘azis ajdwes ‘sjeuoydsoydsiq

40 9210y0 Buipnoul ‘ubisap Apnis 8y} jJo Juswaulal ‘s10}eB1ISSAUIOD [BOIUID PUB SB}IS [BDIUID [BUOLHIPPE JO UOBOIIUSPI

apnjoul juelb Bujuueld pasodoud 8y} Joj swie oyvads Sy "Pajou aq ||IM S8INjoel "9IED [eDIUID U0l JO Wed se paule)qo

a4 ||im suidosjopeuob pue au0IS}SO)Sa) 931 JO SBINSES|\ “S|eAlsjul JejnBal Je painseaw aq ||Im uolisodwod Apoq pue ‘JaAoulny
au0q Jo siasew [eajwaydolq ‘Aysusp suog aseyd Buiuueld sy Buunp paulwusiap aq 0} ‘wie sjeuoydsoydsiq sy) 1o} pasn

3q ||ImM 8}eu0oIpasU Jo sjeuoipus|e Jayng ‘uonejuswsalddns g uiweA pue wniojes Ajiep pue ogaoeld Ajpeam-aouo yim pasedwod
‘uonejuswsalddns g uiweya pue wniojed Ajiep snid Adesayy ajeuoydsoydsiq [e10 AD}oam-a0uo JO [eu} puljg-a|gnop ‘PazZiWOopUEel
‘1eak-z e ueld apn "S|eU} Yyons Jayjo ul pajuasaldalispun usaq aABY OYM ‘Ul UedLIdWY-uedlyy Apnis 0} uejd am ‘Ajjeoyioads;
1@V Unm pajeas) buiaq a1e oym Jadued sjejsold Yjm us Ul ‘Suoje @ UIWE)A PUe WNIojed SNSISA (@ UILIE)A PUE Wnidjed

yum) Adeaayy sjeuoydsoydsiq yym uonuaAiaiul Jo Aoeoiys sy} aiedwod [[im Jey) [el) [ediuljd aininy e Joy juelb Buiuueld e asodoid
9\ "a1njoely 013010d08)s0 JO Ysu Jaybiy e pue Adus|olep BUOWLIOY X8S UM SaAI| Iy} Jo uoiuod [enue)sans e BulAll 8q [[im usw
aJow ‘sanoidw Aouejoadxe oyl pue ‘sesealoul | gV JO 8Sh auy) ‘Sesealdsp Jeoued ajeisold Jo sisoubelp je abe ayy sy sainjoeu)
pue s1s010d03)s0 JO XSl 8y} S8sealoul Jaoued ajejsoid ypm usw ul (1 qy) Adesay uoneaudsp usboipue jey) payesssuowap

SABY SAIPN}S [BJOASS "SSO| SUOQ SOSNED USWIOM PUE USW Ul UORONPOId BUOULIOY X3S JO UOIESSaD jdnige Jey) paysi|gelsa [[om i}

ALISH3AINN
JLVLS INAVM

H3IONVO 31Vd1SOdd
HLIM N3N XOVv14 NI
SSOT3INOd ONILNIATHd

AHLOdO0d
‘NOSTaN

1056704V

*4SDN e YoIeasal pPajusLio SSeSSIp [e}a[a)sojnosnui 1oy dnoih

yoleasal [eoulo Aseuljdiosipiajul Buolys e dojonsp pue ABojopoyjaw yoJeasal [BD1Ul|D Yoea} ||Im ays ‘siojebiisanul [eojuljo BunoA

0} JOjusw Jojuas ajoJ Jay usyibuals |Im ays “s|eob yoseasau [ealuljo pajuslio Jusijed-ul SHOYS Youeasal panuiuod pue Buuojusw
Jay yjog ansind 0} 450N e ABojoiwapida pue aupipaw jo juswipedap Jay jo poddns onseisnyjua ay} sey sueT “Iq “palinball

aJe sasA|eue pue paulelqo usaq sAey EJep aY | "UONeWLIOJUl UOIIEDIPSW PUE SJIBUUONSaND JBU)0 pUE SjuswaINsSeaw Ssew auoq

0} uonippe ul dn-moj|o} Jo sieak g Ja)je pue auljaseq je paulejqo sirjed ay} jo sydelbolpel pey aAey Gg - abe uswom uelseone)
Auaple Jo Hoyoo sainjoel4 o1j010doa)sQ Jo ApniS siyL O diy Joj si0)oe) s ay) suluslep o} pue yQ diy oiydesboipe jo Aioisiy
|eanjeu ay} 8quosap 0} JapJo ul dn-moj|o} Jo sieak g Jo abesane ue saje sinjad ay) Jo Ae-x puodas e Buluiejqo Aq diy aus jo (VO)
siypeos)so olydesbol IUSSIOM IO MBU JO Sased AJjuapl 0} ale D diy jo AIojsiy [einjeu ay} Joj swie oyoads ay| "Wwiealo) pue
Iy ‘aulds a8y} jo (yxa) Aewondiosqge Aei-x |enp [enuue-iwas pue (190) AydesBowo) payndwod aaieyuenb Ag juajuod |esauiw
auoq Je|ndaged} Jnway jewixold pue jeuids [enuue Aq paysiidwoode aq [|IM g pue | swie oyoads Joy Bulioyuoly “sdnoub juswyeau)
ogaoe|d pue (yg-1) H1dU 8y} usamjaq aouaploul ainjoel) sy} ‘a|qissod se ‘aiedwod o] (4 ‘S[eAIS}Ul YIUOW-E JB SHUI|-SSOIO)
auljoulpuAdAxoap Aleuun pue ‘uio|eooa)so wnias ‘sajeydsoyd auiey|e oyoads auoq wnias Bujuiejqo Aq paysiidwoooe aq |jIim

€ wie oy1oads Joy Bulojuop Juswiyeal) Jeye pue Buunp yoq (¥€-1) HLdY UM JoAOUIN} SUOq JO SJ9MIEW [edIWSYI0I] JO UONRIO0SSE|
ay) auiwialep o] (¢ ‘uswieal) (ye-1) HL1du Jo sieak om) Aq psjessd sjejs ssew auoq ybiy ay) saasald [|Im sjeuolpusie

10 uabousa Ji suIwIB}Bp 0] (Z ‘SO JO S8SOP MO| D1UOIYD pUE  UIWEYA ‘Wwniojed ‘uaboliss Buiye} aie oym sisoiodoa)so
paonpul-09 yym uawom jesnedouswisod ul ogaoeld 4o ($€-1) HLdU Yim juswieal) jo sieak om} Aq pasneo giAg ul sebueyd

ay) auiwielep 0] (| :0} ale sIs010d0s)SO PEONPUI-PIOIIL000IN|6 9SIoAal UBD H 1 d )l sulwialep o} |esodosd HIN papuny Ajjuaind|

ay} jo swie oyads ay] "o diy jo ABojoiwapids 8y} uo pue s|so10doa}so-ploo1}o20oN|6 uo sjuelB HIN papuny Apuaind Aw ypm|
youeasal [eolulo ui siojyebnsaaul Joun Buuojua|y (1 ABojopoyiew yoleasal uo sjuspnjs sJajsew Buliojusw pue [000}01d YoIeasay
|eoulD e Buidojena uo Jeujwas e Buiyoes) Aq 4SO 1e welbold Yyoieasay [BoIuUl|D Ul SJ9ISE| du) Ul Jaquiaw A}noey 8109

e Buiwooag (g ‘siojebiisanul 8y} o} S82IN0SAI [BUONIPPE YSI|ge)sa 0} pue ‘suofsabbns sisAjeue ubisap Apnjs apiroad ‘ssaiboud|
U0JBSS3I M3IASI O} SHLIYUEOS)SO PUE SIS0I0d08)SO JO p|aly Y} Ul 4SON siojebiisaaul [ealuljo Jowun( jje ypm Ajlenpialpul Bunasiy

(z ‘si0jebnsanul Jolunf Aq suonejuasald yoseasal ssaiboid ul yiom pue sainjos) [eaido} Yjog jey} SiYyHeos)so pue sisoiodos)so

ul sieujwas yoseasal [eajuljo Ateurdiosipiaul ue Buidojaaaq (1L A9 4SDN e SHIYHUEOS)SO pue sIs01odos)so ul yoleasal [edjul|o
Uoea) pue Jojusw 0} SI pIeme g3 Sy} Jo asodind ay] O diy jo uoissaiboid pue Juswdojarap sy} Jo} SI0}0.) 3SU SulLLIS)ap O)
pue s1s010d08)SO PEONPUI-PIOIH0209N|B 8SI9ASI UBD H | d JI ulws)ap 0} Apnis e Bunonpuod Jojeblisaaul papuny-HIN Ue Ajualuind|
S1 8y "SliUYHE08)So pue sisolodoa)so uo siseydws [e1oads e ypm sasessip [e1a]eysojnosnuw ul JojeBisaaul [eojuljo paysi|ge)sa

ue s 8ys (4SDQN) 09sIoueI4 UBS ‘Bluiojie) JO AJISIOAIUN BU} JB BUIDIPSI JO J0SSJ0Id )eloossy ue s| gy ‘eue "3 AoueN

OOSIONVH4
NVS VINYJO4ITVYD
40 ALISYIAINN

HOYV3S3y
Q3LIN3IHO-1N3ILVd
QdVYMY JOLVOILSIANI
¥IFIVOAIN

AONVN ‘INV1

1 788170V

Pensqy

uopmpsuj

aJy1L yo8foid

swep |d

Jaquinp jue




70



NATIONAL INSTITUTE OF
CHILD HEALTH AND HUMAN
DEVELOPMENT

(NICHD)

71



THE NATIONAL INSTITUTE OF CHILD HEALTH AND
HUMAN DEVELOPMENT (NICHD)

Research Related to The Menopausal Transition
(Report of the NIH Office of Research on Women’s Health and the
Coordinating Committee on Research on Women’s Health)

The NICHD portfolio includes a broad array of basic and clinical research on women’s
reproductive health, including studies that may relate directly or indirectly to

(1) menopause; (2) other conditions that may be associated with physiological changes that occur
in menopause; (3) hormone replacement therapy (HRT); and (4), alternatives to HRT. This
overview summarizes only those NICHD projects that target these topics.

NICHD research on health risks associated with HRT may better enable women and clinicians to
evaluate such risks and may result in better treatments for conditions associated with menopause,
notably osteoporosis. For example, in a study of menopausal hormone replacement, data from
NICHD intramural investigators suggest that the addition of an androgen (male sex hormone) to
HRT may reduce the severity of, or prevent, estrogen-induced increase in breast cancer. In other
research, an investigator is developing an implantable, biodegradable means of delivering
estrogen replacement therapy to women for a longer period of time than is possible with
currently-available methods of delivery.

Other researchers supported by the NICHD are using data and specimens previously collected
from women participating in the Heart and Estrogen Replacement Study (HERS). They are
investigating an observation that women with a certain genotype (genetic makeup), who are
using estrogen-only HRT, experience much greater increases in HDL (high density lipoprotein)
cholesterol than those with other genotypes. Results of the current investigation could lead to
fundamentally important new knowledge about the action of estrogen in women’s bodies and the
regulation of HDL cholesterol. Ultimately, results could also enable women and clinicians to
better assess benefits and risks of HRT. In another study, the principal investigator is using a
mouse model to study how estrogen influences bone growth and metabolism. This investigator’s
long-term goals are to improve understanding of the disease process in osteoporosis and to lay
the groundwork for new ways to diagnose and treat this disease.

Another NICHD study relating to osteoporosis is a clinical trial, in women with premature
ovarian failure (i.e., failure of ovary function before age 40), of estrogen hormone replacement
with and without the addition of an androgen. As with later-occurring menopause, women with
premature ovarian failure are at risk of losing bone density. They also have abnormally low
levels of androgens in their blood, which may contribute to osteoporosis risk. Because the same
HRT commonly used in older, menopausal and postmenopausal women may not adequately
protect the younger women from osteoporosis, investigators hypothesize that using an
estrogen/androgen combination could provide better protection.

Researchers are also trying to develop a mathematical model that can better predict the
endocrine-related events associated with menopause. These models will link women’s
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menstrual, reproductive, and health-related histories to their experiences of menopause, taking
into account such factors as the effects of hormones on menstrual bleeding during the
perimenopausal period, and the natural decline in the number of eggs in the ovaries. This
research will provide an important foundation for future epidemiological studies of women’s
health in relation to the natural ending of their reproductive function.

Other NICHD research targets conditions that may be associated with physiological changes
associated with menopause, such as pelvic organ prolapse (POP), a condition for which older
women are at greater risk. In one study, investigators are trying to identify factors that influence
the onset and progression of POP. In another study, researchers are using an experimental
animal (primate) to test hypotheses that (1) hormonal deprivation may contribute to prolapse;
and (2) appropriate HRT could reverse weakening of the vaginal wall, a condition associated
with POP. Another study focuses on Stress Urinary Incontinence (SUI), a common symptom of
pelvic floor dysfunction that is associated with vaginal delivery and advancing age in women.
Researchers are investigating whether declining levels of certain hormones may precipitate post-
menopausal SUI. Using an animal model, they are studying the possibility of using steroid
hormones to better treat this condition.
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National Institute on Deafness & Other Communication Disorders

Menopause Related Grants

Grant Number Title Principal Investigator Institution
ROIDCO2236- I()}EI\\/IEISJ(I)I;K/I?EII:I\{“E(]))FIN e ORNITZ, DAVID M WASHINGTON
09 ’ UNIVERSITY, ST. LOUIS

VESTIBULAR OTOCONIA

The vestibular organs of the inner ear include the otolith organs, used for detecting gravity and
linear acceleration, which are important for postural and locomotor control. These organs are
small pouches containing a matrix of dense calcified crystals called otoconia, imbedded in a
proteinaceous matrix. Functional deficits in the vestibular system can lead to sensations of
dizziness and vertigo, postural instability, and falling or vehicular accidents that can have serious
medical consequences. Problems with balance are a leading cause of death and injury in elderly
populations.

The project headed by Dr. Ornitz investigates the mechanisms by which the otoconia are formed,
using mutant mouse models to identify genes that are expressed in the mammalian vestibular
system during the development of the otoconia. Progress thus far has identified mutations in a
new gene named otopetrin, showing its apparent requirement for correct otoconial development,
and compared two proteins called Oc90 and Oc22 that are important for forming the protein
matrix. These studies will provide molecular and biochemical tools to clarify the formation and
turnover of otoconia. Human otoconia undergo changes involved with aging, compounded by
potential problems related to changes in calcium metabolism, such as those related to bone
degeneration in osteoporosis. This combination is particularly important in post-menopausal
women, if aging vestibular dysfunction results in increased susceptibility for falls, with the
potential for bone fracture injuries. Having a genetic tool for otoconial development gives some
promise for restoring losses of otoconial structure and function.
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NATIONAL INSTITUTE OF
DENTAL AND CRANIOFACIAL
RESEARCH

(NIDCR)
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National Institute of Dental and Craniofacial Research

The mission of the National Institute of Dental and Craniofacial Research (NIDCR) is to
improve oral, dental, and craniofacial health through research, research training and the
dissemination of health information. The Institute supports research in areas such as acquired
and congenital conditions, infectious diseases (periodontal diseases and dental caries), oral
cancers, oral manifestations of HIV infections, chronic and disabling disorders such as bone and
joint diseases, and neurological and neurosensory disorders with emphasis on chronic pain.
Research advances affecting women can be found within a number of these broad research
categories.

Menopause Related Research

Skeletal Bone Mineral Density Measure and Osteoporosis: This study of osteoporosis and
oral bone loss is being conducted on a sub-sample of participants enrolled in the observational
component of the NIH-supported Women’s Health Initiative (WHI). Data from the core WHI
includes sociodemographic information, a comprehensive medical history and hipbone mineral
density (BMD) test using dual energy x-ray absorptiometry. In addition, these women will
receive a comprehensive assessment of oral hard tissues at baseline, three-years and six-years.
Components of the oral assessment include a dental history, full mouth oral examination and
standardized radiographs to determine bone height and density. The study will look at
relationships between the BMD and oral bone density assessments derived from a validated
technique known as digital subtraction radiography. To date, a total of 200 women have been
enrolled in the study.

Low-Dose Doxycycline Effects On Osteopenic Bone Loss: The objective of this study is to
assess the clinical efficacy of low-dose doxycycline therapy in reducing bone loss caused by
periodontitis and estrogen deficiency in postmenopausal women. The study is a 5-year, double-
blinded randomized controlled trial using a placebo. Clinical measurements of periodontal
disease and oral bone loss include probing depths, gingival attachment level and crevicular fluid.
In addition, the systemic effect of low-dose doxycycline will be evaluated by dual-energy x-ray
absorptiometry of the lumbar spine and femoral neck, and on serum and urine biochemical
markers of bone turnover.

Bone Mineral Density as a Predictor of Periodontitis: The overall goal of this study is to
determine the role of oral and systemic bone mineral density (BMD) in the development of new
and progressive periodontal disease in postmenopausal women. Two specific aims are to
determine if low BMD at specific sites such as the mandible is linked to increased susceptibility
of tooth loss. The study participants are a cohort of postmenopausal women enrolled in the
Women'’s Health Initiative (WHI) who participated in a cross-sectional study that obtained
baseline periodontal data. Participants will be followed for three years to assess the temporal
relationship between BMD and periodontitis. The study completed its first year and it is actively
enrolling women. Their target is to enroll 1000 subjects from a total of 1348 eligible
postmenopausal women.
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National Institute of Dental and Craniofacial Research

Menopause Related Projects — FY 2002

Contract or Grant | Title Principal Institutions

Number Investigator

NO1 DE052605 Skeletal Bone Mineral | Jeffcoat, Marjorie | University of Alabama at
Density Measures and Birmingham
Osteoporosis

ROI DE012872

Low-Dose Doxycycline
Effects On Osteopenic
Bone Loss

Payne, Jeffrey B

University of Nebraska Medical
Center

RO1 DEO13505

Bone Mineral Density
as a Predictor of
Periodontitis

Wactawski-
Wende, Jean

State University of New York At
Buffalo
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NATIONAL INSTITUTE OF
DIABETES AND DIGESTIVE AND
KIDNEY DISEASES

(NIDDK)
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National Institute of Diabetes and
Digestive and Kidney Diseases

The National Institute of Diabetes and Digestive and Kidney Diseases (NIDDK) supports
research on a wide array of diseases and disorders that affect normal metabolism and/or organ
development and function. These include diabetes, inborn errors of metabolism, endocrine
disorders, osteoporosis, digestive diseases, obesity, nutritional disorders, hematological diseases,
and urologic and renal diseases. Determining how and the extent to which menopause uniquely
influences the onset or course of metabolic disorders and other diseases is important for
developing appropriate prevention and treatment strategies for these conditions in women;
equally important are ongoing efforts to prevent or treat those conditions for which menopause is
a known or apparent “risk factor.” Menopause is marked by dramatic changes in levels of
gonadal, hypothalamic, and pituitary hormones, which have significant downstream
physiological effects. Menopause is accompanied by loss of bone calcium, alterations in serum
lipids resulting in a more atherogenic lipid profile, urogenital atrophy, and redistribution of body
fat mass. These physiological changes are associated, respectively, with a rapid increase in risk
for osteoporosis and cardiovascular disease--especially coronary heart disease--and may
contribute to the increased prevalence of conditions such as urinary incontinence and the
metabolic syndrome in postmenopausal women. The NIDDK supports basic and clinical
research relevant to menopause in several areas, including diabetes, obesity and weight
regulation, endocrinology, osteoporosis, and urologic disorders. The following are examples of
recently completed or ongoing research relevant to menopause supported by the NIDDK.

Diabetes

Diabetes Prevention Program (DPP)/Mechanisms of Action in DPP Interventions: The Diabetes
Prevention Program was the first major clinical trial in the U.S. to show that moderate changes in
diet and exercise can delay and possibly prevent type 2 diabetes in a diverse population of
overweight people with impaired glucose tolerance (a condition in which blood glucose levels
are higher than normal but not yet diabetic). The DPP enrolled more than 3,200 participants--68
percent of whom are women and 45 percent of whom are from minority groups. The DPP found
that modest weight loss--5 to 7 percent of body weight--and increased physical activity can cut a
person’s risk of developing type 2 diabetes by more than half. The DPP also found that the oral
diabetes drug metformin (Glucophage®) reduces type 2 diabetes risk, although not as effectively
as lifestyle changes. The lifestyle intervention worked equally well in men and women and in all
the racial/ethnic groups represented in the study. A long-term follow-up study to the DPP will
examine longer-term effects of the trial intervention on the development of type 2 diabetes and
its complications, particularly cardiovascular disease, in DPP participants. It will also compare
outcomes for women and men, and by age and ethnicity. The ORWH has provided support for a
number of ancillary studies to the original DPP study. One study is assessing the correlation
between glucose intolerance, insulin resistance and androgenic profile, as well as the effect of the
various DPP treatment modalities and their mechanism of action, in pre- and perimenopausal
women of different ethnic backgrounds in the DPP cohort. (KITABCHI, ABBAS RO1
DK053061)
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Genetic and Biochemical Predictors of Type 2 Diabetes Mellitus in Women. Diabetes mellitus is
a major and increasing public health problem, affecting an estimated 17 million Americans, of
whom 16 million have type 2 diabetes®. A novel hypothesis implicates inflammation and
endothelial dysfunction in the pathogenesis of type 2 diabetes. Researchers are studying the role
of several novel and promising biomarkers of inflammation and endothelial dysfunction as
predictors of risk of type 2 diabetes. In addition, the pathogenic roles of specific genetic markers
associated with inflammation and endothelial dysfunction are being studied. Elucidation of
interrelationships between these biomarkers and development of type 2 diabetes may suggest
new treatment and/or prevention strategies. This study will use samples from 4,300 ethnically
diverse postmenopausal women free of cardiovascular disease or type 2 DM who are
participating in the Women's Health Initiative Observational Study Cohort. It will include
genetic analyses and comparison of data from different ethnic groups in order to improve
understanding of genetic predictors for future risk of type 2 diabetes in different populations.
Findings from this and similar studies could shed new light on the etiology of type 2 diabetes,
especially among minority Americans such as Hispanic/Latinos, Blacks/Africans, and
Asians/Pacific Islanders who bear a disproportionately high burden of this disease but for whom
less data is available. (LIU, SIMIN RO1 DK062290)

Estrogens and Insulin Resistance in Women: Estrogen status in premenopausal women may
protect against fat-induced insulin resistance. This study will use two different approaches to
test the hypothesis that men and non-hormonally-replaced postmenopausal women are
vulnerable to fat-induced insulin resistance, while adequately estrogenized women are protected.
The investigators will also conduct studies with both human participants and mouse models to
determine whether estrogenization protects women from the insulin resistance induced by
obesity and aging, including experiments aimed at identifying cellular mechanisms for these
protective effects of estrogens. The investigators will also seek to determine whether the fat cell
secreted protein ACRP30 (adiponectin) is modulated by estrogen status, and whether the insulin
sensitizing effects of ACRP3O0 are responsible for the estrogen induced protection from insulin
resistance. Findings from these studies could have significant implications concerning the
mechanisms of insulin resistance as well as the treatment and possibly prevention of this
disorder. (OLEFSKY, JERROLD RO1 DK061964)

Complications of Diabetes

Cardiac Risk Factors in Hispanics with Type 2 Diabetes: Cardiovascular disease (CVD) is the
most common cause of both morbidity and mortality in people with type 2 diabetes. Diabetic
women have been shown to have a comparable incidence of CVD mortality with diabetic men,
regardless of age. Apparently, the “protective” effects of estrogen observed in non-diabetic
women are not observed in diabetic women. Hispanics have shown an increasing incidence rate
of CVD that is nearly all accounted for by diabetes. Hispanic women with poorly controlled
type 2 diabetes have been found to have a more atherogenic lipid profile than Hispanic diabetic
and non-diabetic men. If close control of blood glucose restores the gender differences in CVD
risk factors, this study could have great implications regarding the treatment of diabetic women.
(AVILES-SANTA, MAINES K08 DK02606)

4 National Institute of Diabetes and Digestive and Kidney Diseases. National Diabetes Statistics fact sheet: general
information and national estimates on diabetes in the United States, 2000. Bethesda, MD: U.S. Department of
Health and Human Services, National Institutes of Health, 2002.
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Obesity

Weight Control in Peri- and Early Postmenopausal Women: Obesity is a preventable condition
that contributes significantly to morbidity and mortality. This study is assessing the
effectiveness of a modest lifestyle intervention program on preventing gains in body weight,
whole body adipose tissue mass, and abdominal adipose tissue during a two-year period in
perimenopausal and early postmenopausal women who are at risk for obesity. The results of this
project may provide valuable information regarding lifestyle programs that may assist women in
controlling body weight at a time when weight gain is common. (RACETTE, SUSAN B. RO1
DKO057461)

Menopause Effect on Obesity, Energy Balance and Insulin: Menopause has been associated with
changes in body composition and increased cardiovascular risk factors in Caucasian women,
although less information is available on the effects of menopause in African American women.
The overall goal of this study, the Healthy Transitions Study, is to assess the influence of
menopause on body composition and fat distribution, and to determine mechanisms that may
influence body fat changes, in a cohort of Caucasian and African American women. Since health
statistics for African American women are significantly worse than for the U.S. Caucasian
population, understanding the effects of menopause on risk factors in African American women
is of great public health significance. The researchers have reported on data from this study
indicating that ethnic differences in energy expenditure and the intake of certain nutrients may
influence the effect of menopausal transition on obesity in African American women®.
(LOVEJOY, JENNIFER RO1 DK050736)

Profile-Based, Internet-Linked, Obesity Prevention Trial: The increasing prevalence of obesity
and its co-morbidities and the limited success of previous weight loss/maintenance interventions
argue for the need for new approaches to prevent obesity. Perimenopausal women are at high-
risk to develop overweight and obesity. This trial is developing and testing an innovative
individualized weight loss/maintenance program for overweight perimenopausal women, driven
by frequent assessment of the subject’s biopsychosocial profiles--allowing timely intervention
response to individual needs. The intervention is delivered through extensive use of new
communication technologies--primarily an Internet-CD-ROM package--which have been largely
unexplored in behavioral and biological research. The Internet technology represents a
potentially low cost and effective means for providing the continuous education, encouragement
and social support to foster sustained behavior change and weight loss/maintenance. (GOING,
SCOTT B. R0O1 DK057453)

Sex Steroid, HPA Regulation, and Fat Patterning: Central (visceral) obesity contributes to an
excess risk of diabetes, dyslipidemia, and death from coronary heart disease in women. Women
typically express central obesity during menopause but the mechanisms causing this change in
fat distribution are poorly understood. This investigator has been investigating a possible role
for estrogen regulation of the hypothalamic-pituitary-adrenal (HPA) axis in the expression of

¢ Lovejoy JC, Champagne CM, Smith SR, de Jonge L, and Xie H. Ethnic differences in dietary intakes, physical
activity, and energy expenditure in middle-aged, premenopausal women: the Healthy Transitions Study. Am J Clin
Nutr. 74:90-5, 2001.
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visceral obesity in postmenopausal women. One aim of this study is to complete a pilot study
and to test the ability of estrogen to decrease HPA activity and cortisol levels on a prospective
basis in postmenopausal women. These studies will provide pilot data for studies of estrogen
regulation of the HPA axis activity and subsequent changes in body fat distribution in women
transitioning through the menopause. (PURNELL, JONATHAN R03 DK061996)

Look AHEAD (Action for Health in Diabetes): This multicenter, randomized clinical trial will
examine the effects of a lifestyle intervention program designed to promote weight loss through
reduced calorie intake and regular exercise in approximately 5,000 volunteers. Look AHEAD
will examine how the lifestyle intervention affects heart attack, stroke, and cardiovascular-related
death in people with type 2 diabetes--the disease most affected by overweight and obesity. The
study will recruit individuals between 45 and 75 years of age with type 2 diabetes, who are
classified as overweight or obese. Equal numbers of men and women will be enrolled and at
least 33 percent of the participants will come from ethnic minority groups. Look AHEAD is
collecting self-report data on women's health, including questions about history of pregnancies,
use of hormone medication, and menopausal status. This study has already enrolled 80 percent
of the study participants, and expects to meet its recruitment goals. Other sponsoring institutes
and organizations for Look AHEAD include the National Heart, Lung, and Blood Institute
(NHLBI), National Institute of Nursing Research (NINR), the ORWH, the National Center for
Minority Health and Health Disparities (NCMHD), and the Centers for Disease Control and
Prevention (CDC). http://www.niddk.nih.gov/patient/SHOW/lookahead.htm

Endocrinology

Pathogenesis and Therapy of Autoimmune Thyroid Disease: Autoimmune thyroid disease
(AITD) affects at least six percent of all women in their lifetime, and more than ten percent of
older women. This research program aims to understand the causes of human autoimmune
thyroid disease, the mechanisms involved in controlling the immune response, and if possible, to
develop preventive or therapeutic measures based on the immunology of the disease.
(DEGROOT, LESLIE J. RO1 DK027384)

Menopause, IDDM and Autoimmunity--The FAD Study: The Familial Autoimmune and
Diabetes (FAD) Study has shown that the prevalence of Hashimoto’s thyroiditis is higher among
adult women with type 1 diabetes than their non-diabetic sisters or mothers. These findings
suggest that one’s ability to maintain immunological self-tolerance may be lost prematurely
among women with type 1 diabetes. This may also reflect one of the many chronic
complications that occur at an early age among affected individuals. It is expected that other
indicators of advanced biological age may be common among women with type 1 diabetes. Self-
report data from the FAD study supports this hypothesis. The mean age at menopause for
women with type 1 diabetes was nearly ten years younger than that for their non-diabetic sisters.
This appears to be the first formal report of an association between type 1 diabetes and early
menopause in the literature. Moreover, the public health importance of these data, which must
be confirmed, is enormous. Given the high incidence of cardiovascular disease and other
complications known to be associated with long-term diabetes, an early natural menopause is
likely to exacerbate the risk of myocardial infarction among young women with type 1 diabetes.
This study will validate the extremely important finding that menopause occurs at a significantly
younger age among type 1 diabetic women when compared to non-diabetic women. It will also
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evaluate the potential differences in menstrual bleeding patterns, menopausal symptomatology
and the determinants of age at menopause among type 1 diabetic compared to non-diabetic
women. In addition, the study will evaluate the effect of the menopause transition on major
cardiovascular disease risk factors and risk of autoimmune thyroid disease among type 1 diabetic
compared to non-diabetic women. These researchers recently reported the first set of natural
history data for the menstrual cycle across all ages of women with type 1 diabetes, which reveals
a significant increase in menstrual cycle disturbances before age 30 in these women'".
(DORMAN, JANICE S. R01 DK044590)

Bone Loss and Osteoporosis

Role of IL-6 and Estrogen in PTH-Induced Bone Resorption: Osteoporosis affects
approximately 10 million persons in the U.S., 80 percent of whom are women®. Both preventive
and improved treatment strategies are needed to staunch current disease and reduce women’s
vulnerability to this disorder, which rises dramatically post-menopause. Considerable attention
has focused recently on understanding the cellular mechanisms by which bone loss (resorption)
occurs in osteoporosis. Evidence indicates that parathyroid hormone (PTH) has an important
role in mediating this phenomenon. The goal of this study is to further delineate the role of the
cytokine interleukin-6 (IL-6) in mediating the resorptive effects of PTH in vivo, and to continue
to investigate the hypothesis that the increased skeletal sensitivity to PTH in the estrogen-
deficient state is mediated by augmented PTH-induced IL-6 production. The study will include
an investigation of the newly formed hypothesis that observed racial differences in the resorptive
response to PTH infusion in postmenopausal women are due to differential PTH-induced
increases in the production of pro-resorptive cytokines. (MASIUKIEWICZ, URSZALA RO03
DK061674)

Pathophysiology of PTH-related Protein (1-36) in Humans: Current treatments for osteoporosis
focus almost exclusively on agents that inhibit bone resorption. PTH mediates bone formation as
well as bone resorption, and in clinical studies has shown promise as an osteoporosis treatment.
Recent studies have demonstrated that human parathyroid hormone-related protein (PTHrP(1-
36)) has many properties similar to PTH, can be safely administered to humans, and appears
from preliminary clinical results to be a pure anabolic agent for the treatment of postmenopausal
osteoporosis when administered to women on estrogen therapy. The overall goal of this study is
to determine whether PTHrP(1-36) is indeed a potent anabolic skeletal agent in humans, if its
anabolic effects are maintained in the absence of estrogen supplementation, and if it is similar to,
or perhaps superior to, PTH in the treatment of osteoporosis. Findings from these studies could
result in a better understanding of the therapeutic potential of PTHrP(1-36). (STEWART,
ANDREW F. RO1 DK051081)

Vitamin K and Bone Turnover in Postmenopausal Women: Accumulating data suggest that
vitamin K (K) insufficiency may contribute to osteoporosis development by causing by causing
increased bone turnover. However, currently available data do not permit definitive conclusions
to be drawn regarding a role of K in bone metabolism. The goal of this study is to clarify the
role of K insufficiency in skeletal health through a prospective, randomized, double-blind,

f Strotmeyer ES, Steenkiste AR, Foley TP Jr, Berga SL, and Dorman JS. Menstrual cycle differences between
women with type 1 diabetes and women without diabetes. Diabetes Care 26:1016-21, 2003.
€ National Osteoporosis Foundation http://www.nof.org/osteoporosis/stats.htm. Accessed August 19, 2003.
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placebo controlled trial of K1 supplementation in 226 postmenopausal women. Several
measures of skeletal turnover will be used to assess the effect of K supplementation on this
phenomenon. Findings from this study could help inform recommendations for K
supplementation as part of measures to prevent osteoporosis. (BINKLEY, NEIL C. ROl
DK058363)

Urinary Tract Health

Risk Factors for Urinary Tract Infections in Postmenopausal Women: Urinary tract infections
(UTT) are one of the most common infections in women. Research on the epidemiology and
etiology of UTI has concentrated on two groups of women--the young and healthy and the
elderly and debilitated. In younger women, general debility, voiding problems, diabetes, and
possibly estrogen deficiency are risk factors. Less is known about risk factors for UTI in women
soon after menopause. This project has been prospectively evaluating the incidence of acute UTI
and assessing risk factors for this problem in a cohort of postmenopausal women. The primary
aims of the study have been to learn the relative effects of diabetes, postmenopausal estrogens,
urinary incontinence or increased post-void residual urine, and sexual activity on the risk of UTI.
This group has reported that diabetes under pharmacologic treatment is associated with increased
risk of clinically apparent UTI in postmenopausal women”. A new study using this cohort
(H,0,-Producing Lactobacilli And Postmenopausal UTI) is examining whether changes in the
vaginal bacterial flora predispose to UTI in postmenopausal women and how various factors,
such as diabetes and estrogen therapy, affect the vaginal flora. (FIHN, STEPHAN D. RO1
DKO041341; GUPTA, KALPANA K23 DK2660)

Risk Factors for Urinary Incontinence in Women: This study will capitalize on the availability
of two large prospective studies of women aged 37-85 years, to examine the epidemiology of
urinary incontinence (UI) across varying age groups. The investigators plan to examine
prospectively, through comprehensive questionnaires, the relation of reproductive characteristics,
menopause, body weight and physical activity, and hormonal factors to the incidence of UI, to
different types of UI (urge, stress, or mixed incontinence), to its severity, its progression, and to
its impact on women s daily lives. The investigation will utilize the Nurses Health Study and the
Nurses Health Study II, observational studies of 121,701 and 116,678 female nurses,
respectively. These two existing cohorts provide a cost-efficient basis for conducting a
prospective study of UlI, allowing better understanding of the epidemiology of UI, and
identification of preventive strategies. In addition, the establishment of these cohorts for studying
incontinence will allow future investigations of many other issues, such as the effect of diet and
various lifestyle habits. (GRODSTEIN, FRANCINE ROl DK062438)

Behavior and Stimulation Therapy for Stress Incontinence: Urinary incontinence in the elderly
is a major problem with significant medical, psychological and social consequences. Previous
research on stress incontinence has demonstrated that behavioral interventions and electrical
stimulation are effective for many individuals. However, it is clear that no one method has been
100 percent effective and may have disadvantages. The broad objective of this study was to
improve the treatment of stress incontinence by improving the efficacy of individual treatment
modalities, by combining treatments that may have additive effects and by studying further the

h Boyko EJ, Fihn SD, Scholes D, Chen CL, Normand EH, Yarbro P. Diabetes and the risk of acute urinary tract
infection among postmenopausal women. Diabetes Care 25:1778-83, 2002.
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mechanisms by which therapies reduce incontinence. This research group recently reported
results from this study demonstrating that pelvic floor electrical stimulation did not increase the
effectiveness of a comprehensive behavioral program for women with stress incontinence'.
(GOODE, PATRICIA S. R01 DK049472)

Urinary Incontinence Treatment Network (UITN): About 13 million Americans’, most of them
women, suffer from urinary incontinence, a problem often associated with pregnancy, childbirth,
menopause, and aging. The UITN was established in 1999 in collaboration with the NICHD and
with support from the ORWH. The purpose of the UITN is to establish a group of collaborating
investigators who will conduct long-term studies, including clinical trials, of the most commonly
used surgical, pharmacological, and behavioral approaches to the management of urinary
incontinence in women diagnosed with stress and mixed incontinence. The first protocol
implemented by the UITN is a randomized controlled clinical trial of two surgical procedures
commonly used to treat women with stress urinary incontinence, the sling and Burch procedures.
This ongoing study and other assessments will provide both physicians and patients with
important information necessary to make well-informed decisions about the best treatment
options. http://www.niddk.nih.gov/fund/divisions/kuh/UITL.htm

! Goode PS, Burgio KL, Locher JL, Roth DL, Umlauf MG, Richter HE, Varner RE, and Lloyd LK. Effect of
behavioral training with or without pelvic floor electrical stimulation on stress incontinence in women: a randomized
controlled trial. JAMA 290:345-52, 2003.

J Urinary Incontinence in Adults: Acute and Chronic Management. Clinical Practice Guideline No. 2, 1996 Update.
Rockville, MD: Agency for Health Care Policy and Research (AHCPR), DHHS; March 1996. AHCPR publication
96-0682.
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National Institute on Drug Abuse

Menopause Related Grants

PRINCIPLE

Grant Number TITLE INVESTIGATOR INSTITUTION

IRO1IDAO01356 NATURAL HISTORY OF |SCHOENBAUM, | MONTEFIORE
MENOPAUSE IN HIV ELLIE MEDICAL CENTER
INFECTED DRUG USERS (BRONX, NY)

1K12DA014040 INTERDISCIPLINARY WILSON,
RESEARCH CAREERS IN | EMERY II?];III\I\;“%RCSIE;Y OF
WOMEN’S HEALTH

SRO1DAO0O11324 OFFICE BASED DRUCKER, MONTEFIORE
METHADONE ERNEST MEDICAL CENTER
PRESCRIBING II (BRONX, NY)
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National Institute of Environmental Health Sciences

Menopause Related Grants

Grant Number

Title

Principle Investigator

Institution

FEMALE REPRODUCTIVE [UNIV OF
SRO1ES007171 [OUTCOMES AND TCDD CALIFORNIA
EXPOSURE ESKENAZI, BRENDA [BERKELEY
MOUNT
NEUROPHYSIOLOGIC SINAI
2P42ES007384 [IDYSFUNCTION, LEAD SCHOOL OF
MOBILIZATION, AND BERKOWITZ, MEDICINE
MENOPAUSE GERTRUD OF CUNY
ENVIRONMENTAL EPOXIDES— UNTV OF
SRO1ES008979 [MECHANISMS OF ARIZONA
OVOTOXICITY HOYER, PATRICIA
BRIGHAM
LEAD EXPOSURE, GENETICS AND
SROIES008704 AND OSTEOPOROSIS WOMEN’S
EPIDEMIOLOGY KORRICK, SUSAN HOSPITAL
CAUSES AND CONSEQUENCES
1Z01ES049025 OF EARLY MENOPAUSE COOPER, GLINDA

1Z01ES04926

MENSTRUAL & REPRODUCTIVE
RISK FACTORS FOR CANCER &
CHRONIC DISEASE

COOPER, GLINDA

1Z01ES049023

HORMONAL AND
ENVIRONMENTAL FACTORS
FOR SLE

COOPER, GLINDA

1Z01ES049003

ENVIRONMENTAL EFFECTS ON
FERTILITY

BAIRD, DONNA

1Z01ES100490

STATISTICAL CONSULTING
SERVICE: EPIDEMIOLOGICAL

RESEARCH

PEDDADA, SHYAMAL
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NEUROLOGICAL DISORDERS
AND STROKE

(NINDS)
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National Institute of Neurological Disorders and Stroke
Highlights of Menopause-Related Research
Current July, 2003

Molecular Mechanisms of Estrogen Neuroprotection (Wang, K08 NS41342)

It has been noted that removing ovaries from female rats eliminates stroke protection seen in intact female
rats, suggesting that female reproductive hormones are neuroprotective. This study will focus on the
molecular mechanisms responsible, such as role of estrogen receptors, and how they protect the brain.

Hormone Replacement Therapy and Ischemic Stroke Severity (Bushnell, K23NS 41929-03)

Animal studies have shown that estrogen reduces stroke severity, but the impact of hormone replacement
therapy (HRT) on stroke severity in humans is not known. This study will seek to determine if there are
differences in stroke severity and outcome between HRT users and women that are not using HRT, and to
measure differences in any markers of the coagulation system in the acute stroke period.

Gender Differences in Stroke (Hurn, POINS20020)

Estrogen has been considered to be protective in coronary heart disease, but it is not clear if it is
a neuroprotectant for females or males. Preliminary findings in animals indicate that females
have a better outcome after stroke than males, and that ischemic events can be altered by
estrogen-priming of the cerebral vasculature and the brain. The purpose of this study is to
determine if there are inherent sex-linked injury mechanisms for salvaging brain tissue after an
ischemic event.

Pharmacologic Plasticity in the Presence of Pain (subproject-Sex Differences and Estrogen
Dependency of Spinal Cord Analgesia) (Eisenach/Tobin, POINS41386) Studies have noted differences
between the sexes in analgesic responses to systematically administered drugs. Testing has shown that in
rats and monkeys, there seems to be an estrogen-dependent increase in spinal cholinergic activity in
females. This study will further examine in animals and humans, the magnitude and the pharmacology of
increased sensitivity to cholinoceptive agents in females, and the mechanisms for this sensitivity.

Cerebral Ischemia in the Female (Hurn, ROINS33668)

Blood flow and energy metabolism in the brain is compromised during an ischemic stroke,
which can lead to focused or widespread brain damage. The female hormone estrogen may aid
in recovery from ischemia. The purpose of this study is to determine the extent of estrogen’s
effects on cerebral blood flow, energy metabolism and blood vessel reactivity during and after
global ischemic stroke in both female and male subjects. Information derived from these studies
should improve the current understanding of vascular function in women and address the role of
estrogen as potential neuroprotective therapy for patients of either sex.

Epidemiology and Genetics of Parkinson’s Disease (Rocca, ROINS33978)

Men are more likely to develop Parkinson’s disease (PD) than pre-menopausal women, but the
reasons for this gender disparity are not fully understood. Sex hormones such as estrogen could
be one factor, since the likelihood of developing Parkinson’s disease increases for women after
menopause. In addition, postmenopausal women with PD improve with estrogen replacement
therapy. These observations suggest that estrogen might influence the survival of the dopamine-
containing neurons that degenerate in PD.
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In this study, the investigators will sample 800 Parkinson’s disease (PD) patients and 800 PD-
free control subjects. Study participants will be asked about tobacco, coffee and alcohol use.
Women will be assessed for estrogen replacement therapy after menopause and other
reproductive and estrogen-related factors. The case-control study may confirm preliminary
findings on the role of estrogen in PD.

Gender Differences in Cardiac Arrest/CPR (Traystman, ROINS46072)

Despite four decades of research on cardiac arrest and CPR, clinical outcome remains poor. Cerebral
ischemic events occur in both sexes at all ages; however, neurologic and neuropsycholgic evaluations
between men and women after cardiac arrest have not been examined closely. Preliminary findings
indicate that brains of females are better protected from cardiac arrest/CPR than males, and that estrogen
may be involved with this neuroprotection. This study will contribute to our understanding of the role of
estrogen in neuroprotection, and as a possible therapy for patients of either sex.

Neurochemical Mechanisms of Visceral Pain (Traub, ROINS37424)

This investigator is studying irritable bowel syndrome (IBS) in an animal model. The long-term goal is to
examine the effects of estrogen on spinal MNDA receptor-mediated processing of noxious and innocuous
colorectal stimuli. Estrogen will be administered to ovariectomized rats to determine if it alters sensory
processing, and if so, characterize any effects.

Sympathetic Nerve Remodeling in the Adult Uterus (Smith, ROINS39570)

Published studies show that sympathetic nerve density of the virgin rat uterus fluctuates
throughout the estrous cycle. Nerve density decreases during estrogen administration and mice
that lack a functional estrogen receptor have uteri that are hyperinnervated. The grantees will
design studies to ascertain if raising plasma estrogen will suppress uterine neurotrophic factor
production. Information gained may have direct applicability to the understanding of
dysmenorrhea and autonomic dysfunction that occurs in menopause.

Estrogen Modulation of Brain: A-beta Metabolism in vivo (Gandy, ROINS41017)
Evidence suggests that estrogen replacement therapy in postmenopausal women appears to
reduce the risk of Alzheimer’s disease (AD), or delay its onset. However, the mechanism by
which estrogen exerts this neuroprotective role is unclear. The investigators will examine the
role of estrogen on the release of certain peptides (A-beta) that are aggregated in the brains of
AD victims. Guinea pigs, transgenic mice and cell cultures will be used to test agonist and
antagonist activity on estrogen receptors and regulation and metabolism of the A-beta protein.

Ovarian Steroid Hormones and Hippocampal Plasticity (Levy, ROINS41582) It has been
observed that estradiol modulates long-term potentiation of certain neural synapses, which may
result in enhanced memory. Estradiol also increases excitability of CA1 pyramidal neurons, and
may cause changes in synaptic plasticity. Using appropriate testing methods in rats, the
investigators will characterize the magnitude of the excitability of the hippocampal CA1 region,
and ascertain if over time, synaptic plasticity is increased. This study will provide important
insights for understanding the biological basis for memory problems that can occur with
menopause.
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Estrogen and Brain Control of Blood Pressure (Clark, US4NS41071) The incidence of
cardiovascular disease in women increases dramatically following menopause, likely triggered
by estrogen deprivation. Using a rat model, these studies will investigate whether estrogen
deprivation results in increased blood pressure, and which estrogen-sensitive neurotransmitter
systems and regions of the brain produce this cardiovascular effect. Important new information
on the protective effects of estrogen on the neural regulation of blood pressure may be gained
from these studies.

Hormone Regulation of Pain Perception (Quinones-Jenab, US4NS41073)

Women generally have lower pain thresholds and are less sensitive to morphine-like analgesics
than men. The proposed studies will examine the influence of steroid hormones on pain and
opioid sensitivity in a female rat model. The results may provide insight into pain management
approaches for women utilizing estrogen replacement therapy after menopause.

Evaluation of Novel Epilepsy Treatment Approaches (Rogawski-Z01NS02877) The

investigator is examining causes of, and treatment for, catamenial epilepsy, an increase in seizure
frequency that many women with epilepsy experience near the time of menstruation.
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NATIONAL INSTITUTE OF
NURSING RESEARCH

(NINR)
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NATIONAL INSTITUTE OF NURSING RESEARCH
Menopause Related Grants
FY 2003

Biobehavioral Health in Diverse Midlife Women (Lee- NR004259) An NINR investigator

is describing the bio-psycho-social-cultural health environment of multi-ethnic groups of midlife
women and the patterns of change over time in biological, psychosocial, and ethnic/cultural
factors. Findings from this study will assist in understanding the relative contributions of
women’s physiologic, cultural, and psychological environments to their experiences of
menopause, an area of research where little is known.

The Study of Women'’s Health Across the Nation (SWAN) (Sowers - NR004061) Funded in September
1994 by NINR and NIA, with support from the ORWH, OBSSR, NICHD, NIMH, NCMHD, and
NCCAM, SWAN is a multidisciplinary epidemiological study of the natural history of menopause,
designed to characterize menopause in terms of ovarian aging, risk factors symptoms, cardiovascular risk,
and bone health in an ethnically diverse sample (African- Americans, Caucasians, Chinese, Hispanics,
and Japanese). NINR funds the clinical site at the University of Michigan where the investigator is
examining menopausal related changes in a sample of more than 320 African-American and 220
Caucasian women age 40-55. Women are being followed longitudinally for changes in such variables as
joint health, bone density and body composition. This is one of the first epidemiological studies to
examine the menopausal effects in perimenopausal women of 5 ethnic groups.

Decision Making Regarding Hormone Replacement Therapy (Padonu — NR000132) The investigator is
developing and testing an educational decision support intervention tailored for use with a community-
based population of low income African-American menopausal women. The intervention is designed to
support effective decision-making around menopausal health issues and Hormone Replacement Therapy
(HRT) among African-American women, an emerging area of inquiry.

Exercise and Perimenopausal Symptoms: A Randomized Trial (Li- NR004946). For decades exercise has
been recommended as a nonpharmacological means of ameliorating perimenopausal associated symptoms
(PAS). The purposes of this study are to understand the role of exercise in promoting health in
perimenopausal women and the effect of exercise and its synergistic effect on HRT on PAS in
perimenopausal women. Study results may provide needed information about the nonpharmacogical
management of PAS.

Women in Transition: The Crucial Years Before Menopause (Wurzburg- NR004799)

This multimedia resource targets midlife women in addressing key issues related to perimenopausal
health and provides solutions and support to help minimize the health risks associated during the midlife
period. Hosted by Debbie Allen, this two part video recently

received the Telly Award and the Freddie International Health Media Award.

Home vs. Center Based Weight Loss and Exercise in Menopause (Dennis- NR0O07738)

Evidence suggests that multi-faceted obesity treatment promotes the best weight loss outcomes, however
the most effective site and methods for treatment delivery and follow-up care remain unknown. The
researchers will test the efficacy of a HOME vs. CENTER-based diet and exercise intervention for
postmenopausal women. Findings may help to identify best practice care for obese, sedentary, and
postmenopausal women.

Hormone Replacement Therapy among Women with Disabilities (Becker-NR005051)
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This study compares factors women with physical disabilities consider when addressing decisions about
HRT and aspects of decision making. Findings to date show that many women with disabilities do not
know about HRT effects and would like more tailored information. Provider recommendation and
willingness to comply with that recommendation was the strongest predictor of HRT use for this
population. Findings from this research will add to the limited but growing body of knowledge regarding
the menopausal health needs of disabled women.

Estrogen/Platelet Interaction in Cerebral Ischemia (Kearney- NR005339). Research shows that
premenopausal women are at a lower risk for CVD when compared with men. Researchers are clarifying
the role of exogenous estrogen therapy in ischemic brain injury both mechanistically and according to
dosage. Findings may help to clarify the role of estrogen as a potential therapy for both genders.

Breast Cancer Survivors: Exercise and Raloxifene (Schwartz- NR05084). Breast cancer survivors are at
an increased risk for muscle, bone, and cardiovascular complications due to inactivity, menopause,
chemotherapy and catabolic steroids. The purpose of this research is to test the effects of exercise and
raloxifene in postmenopausal breast cancer survivors on measures of bone health and quality of life.
Findings may provide important new information on the health needs of breast cancer survivors.

Heart Disease in Women: Estrogen Effects on Hemodynamics (Sherwood- NR05281). Coronary heart
disease (CHD), the leading cause of death in women in the U.S., increases rapidly following menopause
when estrogen levels decline. Researchers are examining the acute effects of estrogen and
estrogen/progesterone on vascular endothelial function and on peripheral vascular resistance in
postmenopausal women with a history of CHD. Information derived for this study could enhance our
understanding of how HRT may alter risk in CHD.

Estrogen, Angina, Activity, and Quality of Life in Women (Missik- NR005245) Given the
vasoactive effects of estrogen, researchers are testing a model examining the relationship
between the use of estrogen replacement therapy (ERT) and the frequency and severity of
angina, daily physical activity, and quality of life of postmenopausal women with cardiac
disease. Interventions that support the adoption and long-term use of physical activity are sorely
needed for postmenopausal women with cardiac disease.

Menopause Transition: Biobehavioral Models of Symptoms (Mitchell- NR04141) This
longitudinal study seeks to characterize biobehavioral outcomes in women throughout
menopausal transition stages. Findings to date do not support a relationship between ovarian
hormone changes or menopausal transition and depressed mood, stress, or sexual functioning.
Results do support a relationship between role burdens, demands of working, health status,
history of sexual abuse and symptoms, perceived stress, and sexual functioning.

Venlafaxine for Hot Flashes Following Breast Cancer (Carpenter- NR005261) Hot flashes are the most
severe and prevalent menopausal symptom reported by women with breast caner. Researchers are
examining the effectiveness and toxicity of sustained release venlafaxine hydrochloride on hot flashes in
women following treatment for breast cancer.

Results may provide for new approaches to hot flash management in women following breast cancer
treatment.

Effect of Hormone Therapy and Raloxifene on Serum Lipids (Roddy- NR007564) This double-
blind clinical trial seeks to compare the short-term effect of Raloxifene or HRT on serum lipids
and lipoproteins of dyslipidemic postmenopsual women over time. Study findings may provide
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insights regarding raloxifene as a potential primary prevention alternative for dyslipidemic
postmenopausal women.

An Internet Study of Migraines in Perimenopausal Women (Moloney- NR005303) This study is
testing the feasibility and acceptability of an internet based research method to describe the self-
care practices and perceptions of perimenopausal women with migraine headaches. Study
findings may help to clarify gaps in health care resources for migraine prevention/treatment and
identify the usefulness of the internet in conducting phenomenological research.

Summary of Findings Relevant to Menopause

Finkelstein JS, Lee M LT, Sowers MF, Ettinger B, Neer RM, Kelsey JL, Cauley JA, Huang MH,
Greendale GA. (2002) Ethnic variation in bone density in premenopausal and early

perimenopausal women: effects of anthropometric and lifestyle factors. Journal of Clinical
Endocrinology & Metabolism, 87(7): 3057-3067

Primary Question: Is the traditional view that bone density is highest in African-American
women, next highest in Caucasians, and lowest in Asian women correct if other factors are taken
into account?

Summary of Findings: The traditional view is only true when bone density is considered
without adjustment for ethnic variation in factors that have major effects of bone density,
particularly body weight. When bone density is adjusted for these factors, it remains highest in
African-American women and is lowest in Caucasians. Depending on the skeletal site, adjusted
bone density in Asian women is either similar to that of African-American or intermediate
between African-Americans and Caucasians. These data help explain some of the well-known
ethnic variations in fracture rates that heretofore have seemed paradoxical.

Mitchell, E.S., & Fugate Woods, N. (2001). Midlife women’s attributions about perceived
memory changes: Observations from the Seattle Midlife Women’s Health Study. Journal of
Women’s Health Gender-Based Medicine, 10(4): 351-362.

Primary Question: How do women describe their attributions about memory changes?

Summary of Findings: In a sample of 230 women age 35-55, women identified six attributes
related to their memory changes, which included getting older, role burden and stress, physical
health, menstrual cycle changes/hormones, inadequate concentration, and emotional factors.
Overall, women did not link menstrual cycle of hormone use to most types of memory changes.
The researchers emphasized the need to clarify whether women’s perceptions of memory
changes are linked to their performance on cognitive tests.

Randolph, J.F., Sowers, M.F., Gold, E.B., Luborsky, J., Santoro, N., McConnell, D.S.,
Finkelstein, J.S., Korenman, S.G., Matthews, K.A., Sternfeld, B., & Lasley, B. (2003)
Reproductive Hormones in early menopausal transition: Relationship to ethnicity, body

size, and menopausal status. Journal of Clinical Endocrinology and Metabolism, 88(4): 1516-
1522.
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Primary Question: How do reproductive hormones in the early menopausal transition differ by
ethnicity, menopausal phase, age, and body composition?

Summary of findings: Serum estradiol and sex hormones-binding globulin levels were lower in
Japanese and Chinese women than in Caucasians, African-Americans, or Hispanics. Serum
testosterone levels were lower in Hispanics than in women belonging to the other 4 ethnic
groups. Serum DHEAS (dehydroepiandrosterone sulfate) levels were higher in Chinese,
Japanese and Caucasian women than in African-American or Hispanic women. Serum DHEAS
levels were negatively correlated with age but not menopausal status. There were no ethnic
differences in serum follicle stimulating hormone levels, but it was highly correlated with
menopausal status. All hormone concentrations were significantly correlated with body
composition.

Sampselle, C.M., Harris, V., Harlow, S.D., & Sowers, M.F. (2002). Midlife development and
menopause in African American and Caucasian women. Health Care for Women
International, 23:351-363.

Primary question: How does the experience of the menopause differ in African-American and
Caucasian women?

Summary of Findings: Caucasian women were primarily concerned about menopause as it
altered physical appearance to be less congruent with the societal ideal of youth. In comparison,
African-American women viewed menopause as a normal, even welcome part of life. A
language of emancipation and awareness of gender-bias were prominent in women’s stories
regardless of menopausal status or race.

Sowers MF, Pope S, Welch G, Sternfeld B, Albrecht G. The association of menopause and
physical functioning in women at mid-life. Journal of the American Geriatrics Society
2001;49:1485-1492.

Primary Question: Is limitation of physical functioning in women aged 40-55 years associated
with the menopausal transition?

Summary of Findings: Even at the relatively early ages of 40-55 years, approximately 20% of
women self-reported limitation in physical functioning. Surgical menopause, postmenopause
and the use of hormones were more frequently observed among women with “some” and
“substantial” physical limitation, even after adjusting for economic status, age, body mass, index,
and race/ethnicity.
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National Institute of Nursing Research

Menopause Related Grants

Nirmall)lzr Title Principle Investigator Institution

0075 et e apaae PN KAREN [T OF CINTRAL
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MENOPAUSE TRANSITION-

NR004141 [BIOBEHAVIORAL MODELS OF 'WOODS, NANCY [UNIVERSITY OF WASHINGTON
SYMPTOMS

NR0O00132 gggﬁ?&%ﬁi%ﬁﬁ%ﬁ?ﬁ?&@y PADONU, GEORGIA MICHIGAN STATE UNIVERSITY

NR004799 ngO ,S{%I\ng};gﬁéggg A[Fl;g]g CRUCIAL gg&g&i% STATE OF THE ART, INC.

S e e A TR 7
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INR005281 I;FESEIS}]SDgﬁﬁgﬁg&%ﬁ%C]gSTROGEN SHERWOOD, ANDREW [DUKE UNIVERSITY

NRogs339 [ESTROGENFPLATELET INTERACTION IN [KEARNEY, I0HNS HOPKINS UNIVERSITY

INRO05051 i&%ﬁgﬁgﬁgﬁA\gﬁﬁEggggiﬁig BECKER, HEATHER [UNIVERSITY OF TEXAS AUSTIN
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PERIMENOPAUSAL WOMEN
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NATIONAL CENTER FOR
COMPLEMENTARY AND
ALTERNATIVE MEDICINE

(NCCAM)
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National Center for Complementary and Alternative Medicine

NIH Research and Other Efforts Related to the Menopausal Transition

The mission of the National Center for Complementary and Alternative Medicine (NCCAM) is
to explore complementary and alternative healing practices in the context of rigorous science; to
train CAM researchers; and to disseminate authoritative information to the public and
professionals. The list of CAM practices and therapies will change as some are proven to be safe
and effective and become accepted as "mainstream" healthcare practices. NCCAM groups CAM
practices within five major domains: (1) alternative medical systems (i.e., traditional Chinese
medicine, Naturopathic Medicine, Ayurveda); (2) mind-body interventions, (i.e., meditation,
biofeedback); (3) biologically-based treatments (i.e., herbal therapies, special diets); (4)
manipulative and body-based methods (i.e., Chiropractic, massage); and (5) energy therapies
(i.e., Reiki, Qi gong). NCCAM conducts and supports basic and applied (clinical) research and
research training within these five areas.

NCCAM has a strong interest in menopausal health since, according to SWAN survey data,
almost 50% of menopausal and perimenopausal women had used CAM therapies in the past
year. Each year, women spend over $600 million on CAM therapies for menopausal symptoms,
such as red clover and black cohosh. In the wake of the Women’s Health Initiative, use of CAM
products for menopausal symptoms is strongly encouraged by aggressive marketing campaigns,
and the level of use is likely to increase. There are several CAM therapies used for menopausal
symptoms, including botanicals or herbs (i.e., black cohosh, dong quai, and ginseng) and dietary
phytoestrogens (PE). PE products consist of plant-derived nonsteroidal compounds (isoflavones,
lignans) with estrogen-like biologic activity. Black cohosh (Actaea racemosa) is one of the most
widely used herb for the treatment of menopause symptoms. Use within the United States
originated in indigenous Native American cultures and persists today. Several small studies have
indicated that black cohosh may decrease menopausal symptoms, including hot flashes. A
German Commission recommended the use of black cohosh for menopausal symptoms but
indicated that use should be limited to six months. Further work is needed to verify the efficacy
of black cohosh in the treatment of menopausal symptoms. Other herbs, such as dong quai
(Angelica sinensis), ginseng (Panex ginseng) and red clover (Trifilium pratense) are also used,
although their effectiveness for menopause has not yet been thoroughly studied. There are
epidemiological studies that have found fewer cardiac events and hot flashes in postmenopausal
populations with high soy consumption. A small number of clinical studies have also shown
lower blood pressure and cholesterol levels in those with increased soy intake (25 g soy
protein/day). However, findings are equivocal regarding effects on hot flash frequency/severity.

NCCAM supports a range of research projects on menopause, including work at several research
centers. Ongoing research on menopause targets several CAM botanical therapies, including
black cohosh, red clover, soy and other phytoestrogens, as well as the use of non-botanical
treatments (e.g., therapeutic touch, macrobiotic diet) to deal with a range of symptoms associated
with menopause, such as hot flashes, osteoporosis, and cognitive and affective problems. Some
of these projects will generate fundamental information on the active ingredients and in vivo
characteristics of botanicals used to treat menopausal symptoms. Others will generate clinical
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information on their safety and efficacy. For example, ongoing basic research is looking at the
effect of black cohosh extract on human breast tissue and the role of Cimicifuga racemosa as a
serotonin modulator. Examples of more clinically oriented ongoing research include a study on
the impact of phytoestrogens on cognition among menopausal women and an epidemiologic
study of the influence of soy consumption on menopause in Japan.

The NCCAM-funded Center for CAM Research in Aging and Women’s Health at Columbia
University in New York is investigating several therapies hypothesized to effect women’s health
in menopause. Studies include: macrobiotic diet and flax seed effects on estrogens,
phytoestrogens and fibrinolytic factors, dietary phytoestrogens and bone metabolism, and the
effects of black cohosh on menopausal hot flashes.

The Center on Botanical Dietary Supplements for Women's Health in Chicago, supported by the
Office of Dietary Supplements (ODS) and NCCAM, is studying the clinical safety and efficacy
of botanicals used to treat women's health with particular emphasis on therapies for menopause.
Projects aim to standardize botanical dietary supplements, to isolate active compounds for
structure elucidation, and to determine the mechanism(s) of several botanicals used for women's
health (Vitex agnus-castus [VACS], black cohosh and red clover). In addition, Phase I and Phase
II clinical trials are underway to determine the efficacy of black cohosh and red clover to
decrease the frequency and intensity of hot flashes in healthy menopausal women. Secondary
end points will determine (i) the efficacy of black cohosh and red clover for the relief of somatic
symptoms (e.g., insomnia, joint pain and fatigue) in healthy menopausal women; (ii) the efficacy
of black cohosh and red clover for the relief of sexual dysfunction (e.g., vaginal dryness, pain
during sex, libido, difficulty in achieving orgasm); (iii) the longer-term (one year) effects and
possible risks associated with the use of black cohosh and red clover; and (iv) the biochemical
markers (e.g., lipids, bone turnover, effects on the endometrium) of black cohosh and red clover.

A third ODS/NCCAM-funded Center, the Botanical Center for Age-Related Diseases in Indiana,
focuses on characterizing active ingredients in botanicals. The emphasis is on determining the
efficacy of polyphenolic compounds in reducing risk of age-related diseases including
osteoporosis, cancer, cardiovascular disease, and neurodegeneration. Specific projects will study
isoflavones and bone resorption in postmenopausal women, the effects of soy isoflavones on the
prostate, breast and bone, and soy and estrogen interactions on breast and endometrium markers.

Grant Number Pl Name Project Title
1R21AT001102 SAUTER, EDWARD The Effect of Black Cohosh Extract on the Human Breast
5R21AT000567 KRIKORIAN, ROBERT Phytoestrogens and Cognition in Menopause
5F31AT000800 BURDETTE, JOANNA Cimicifuga racemosa as a serotonin modulator
1F31AT001041 MELBY, MELISSA Influence of Soy Consumption on Menopause in Japan
1P20AT000856 PRESTWOOD, KAREN Exploratory Program Grant for Frontier Medicine
1F31AT00804 BOOTH, NANCY Biological and Cehmical Activity of Trifolium pratense
5P50AT000155 FARNSWORTH, NORMAN BOTANICAL DIETARY SUPPLEMENTS FOR WOMEN'S HEALTH
5P50AT000090 KRONENBERG, FREDI CENTER FOR CAM RESEARCH IN AGING
1P50AT00477 WEAVER, CONNIE BOTANICAL CENTER FOR AGE-RELATED DISEASES
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http://crisp.cit.nih.gov/crisp/CRISP_LIB.getdoc?textkey=6575419&p_grant_num=1R21AT001102-01A1&p_query=(WOMEN+%26+HORMONE+%26+THERAPY)&ticket=4139547&p_audit_session_id=18709822&p_audit_score=17&p_audit_numfound=2&p_keywords=WOMEN+HORMONE+THERAPY+
http://crisp.cit.nih.gov/crisp/CRISP_LIB.getdoc?textkey=6656906&p_grant_num=5R21AT000567-02&p_query=(WOMEN+%26+HORMONE+%26+THERAPY)&ticket=4139547&p_audit_session_id=18709822&p_audit_score=7&p_audit_numfound=6&p_keywords=WOMEN+HORMONE+THERAPY+
http://crisp.cit.nih.gov/crisp/CRISP_LIB.getdoc?textkey=6591944&p_grant_num=5F31AT000800-02&p_query=(WOMEN+%26+HORMONE+%26+THERAPY)&ticket=4139547&p_audit_session_id=18709822&p_audit_score=6&p_audit_numfound=10&p_keywords=WOMEN+HORMONE+THERAPY+
http://crisp.cit.nih.gov/crisp/CRISP_LIB.getdoc?textkey=6533075&p_grant_num=5P50AT000090-04&p_query=(AGING+%26+WOMEN)&ticket=4141592&p_audit_session_id=18709822&p_audit_score=45&p_audit_numfound=1&p_keywords=AGING+WOMEN

NATIONAL CENTER
FOR RESEARCH RESOURCES

(NCRR)
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National Center for Research Resources
Menopause Related Research

The National Center for Research Resources (NCRR) develops and supports critical research
technologies that underpin health-related research to maintain and improve the health of our
Nation's citizens. NCRR supports shared resources, sophisticated instrumentation and
technology, animal models for study of human disease, clinical research, and research capacity
building for underrepresented groups.

Through its support of multidisciplinary research, NCRR is uniquely positioned to provide either
primary research support or provide resource support in partnership with other Institutes or
Centers to address emerging clinical and basic research needs, such as the study of menopause.
Expansion of NCRR's present efforts in new biotechnologies and instrumentation, development
of animal models, and clinical research will foster interdisciplinary collaborations and advance
NIH's efforts to study menopause.

Neither hormone replacement therapy nor vitamin supplements has beneficial effects on
coronary blood vessel disease

Coronary artery disease is a leading cause of heart attacks and death. The Women's
Angiographic Vitamin and Estrogen (WAVE) Trial followed 423 postmenopausal women
between July 1997 and January 2002 in seven clinical centers in the United States and Canada,
including the Johns Hopkins Bayview Medical Center, with funding from the NCRR. All women
in the study had at least one coronary artery blocked (stenosis). The trial was designed to
determine whether hormone replacement therapy (HRT) or antioxidant vitamin supplements,
alone or in combination, affected the stenosis. Participants took either 0.625 mg per day of
conjugated equine estrogen (plus 2.5 mg per day of medroxyprogesterone acetate for women who
had not had a hysterectomy), or matching placebo, and 400 IU of vitamin E twice daily plus 500
mg of vitamin C twice daily, or placebo. After an average of 2.8 years the coronary disease
advanced more in the HRT group than in those who took the placebo. There was also a
worsening of coronary disease in participants who took the vitamins compared with the placebo,
although this did not reach statistical significance. In postmenopausal women with coronary
disease, neither HRT nor antioxidant vitamin supplements provide cardiovascular benefit.
Instead, a potential for harm was suggested with each treatment.

David D. Waters, MD; Edwin L. Alderman, MD; Judith Hsia, MD; Barbara V. Howard, PhD;
Frederick R. Cobb, MD; William J. Rogers, MD; Pamela Ouyang, MD; Paul Thompson, MD;
Jean Claude Tardif, MD; Lyall Higginson, MD; Vera Bittner, MD; Michael Steffes, MD, PhD;
David J. Gordon, MD, PhD; Michael Proschan, PhD; Naji Younes, PhD; Joel I. Verter, PhD.
Effects of Hormone Replacement Therapy and Antioxidant Vitamin Supplements on Coronary
Atherosclerosis in Postmenopausal Women. A Randomized Controlled Trial.

JAMA. 2002;288:2432-2440.
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Mechanism of increased bone loss after menopause

Loss of bone density after menopause is a well-known risk factor for fractures. The mechanisms
are known to involve reduced levels of estrogen in the blood that allow increased bone
breakdown. The cells that make and break down bone are controlled by several locally-acting
hormones called paracrine mediators, of which RANKL is the final common pathway.
Researchers at the Mayo Clinic, with support from the NCRR, isolated cells from the bone
marrow of premenopausal and postmenopausal women who were, or were not, taking an
estrogen replacement. The marrow cells were tested for RANKL on their surfaces. The surface
concentration of RANKL per cell was highest in the untreated compared with the estrogen-
treated postmenopausal women and the premenopausal women. These data are consistent with
the view that an increase in RANKL expression on bone marrow cells is an important
determinant of increased bone breakdown induced by estrogen deficiency. This information on
the cell and molecular biology underlying changes in bone density may lead to future treatments
to reduce the risk of bone fractures in postmenopausal women.

Guitty Eghbali-Fatourechi, Sundeep Khosla, Arunik Sanyal, William J. Boyle, David L. Lacey

and B. Lawrence Riggs. Role of RANK ligand in mediating increased bone resorption in early

postmenopausal women J. Clin. Invest. 111:1221-1230 (2003).

Walking to control weight

Obesity is increasingly common and is accompanied by increases in the prevalence of diabetes,
hypertension and cardiac disease. Exercise is known to contribute to weight loss, but the duration and
kind of exercise have not been defined. Researchers at the University of Washington Clinical Research
Center, with funding from the NCRR, participated in a study that sought to determine whether the
equivalent of three hours of brisk walking per week would affect weight and intra-abdominal body fat.
The study took the form of a randomized controlled trial (conducted from 1997 to 2001) of 173 sedentary,
overweight postmenopausal women aged 50 to 75 years who were living in the Seattle area. One group of
87 women participated in moderate-intensity sports and recreational activity for a mean of 3.5 days/wk for
176 min/wk. Walking was the most frequently reported activity. After 12 months, the exercisers were an
average of 1.4 kg lighter than the 86 women who performed only stretching exercises. The exercise group
also lost about 1.0% of their total body fat. Greater body fat loss was observed with increasing duration of
exercise. The researchers concluded that regular exercise such as brisk walking results in reduced body
weight and body fat among overweight and obese postmenopausal women.

Melinda L. Irwin, PhD, MPH; Yutaka Yasui, PhD; Cornelia M. Ulrich, PhD; Deborah Bowen,
PhD; Rebecca E. Rudolph, MD, MPH; Robert S. Schwartz, MD; Michi Yukawa, MD; Erin
Aiello, MPH; John D. Potter, MD, PhD; Anne McTiernan, MD, PhD. Effect of Exercise on
Total and Intra-abdominal Body Fat in Postmenopausal Women. A Randomized Controlled Trial
JAMA. 2003;289:323-330.
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NCRR MENOPAUSE RESEARCH RELATED GRANTS - FY 2002

GRANT TITLE PRINCIPAL INSTITUTION
NUMBER INVESTIGATOR
G12RR003051 |ACT 5 lll: WOMEN HEALTH: ROMAGUERA, UNIVERSITY OF
MENOPAUSE & HEALTH IN HISPANIC |JOSEFINA PUERTO RICO MED
WOMEN IN PUERTO RICO SCIENCES
G12RR013646 |P2: ESTROGEN REPLACEMENT CLAIBORNE, UNIVERSITY OF
THERAPY & NEURON STRUCTURE: |BRENDA J TEXAS SAN ANTONIO
ALZHEIMERS
K01RR000170 |[NON HUMAN PRIMATE MODEL OF HONORE, ERIKAK |SOUTHWEST
NATURAL MENOPAUSE FOUNDATION FOR
CARDIOVASCULAR DIS BIOMEDICAL RES
OSTEOPOROSIS
K23RR016067 |WOMEN AT HIGH RISK FOR CAD CARR, MOLLY C UNIVERSITY OF
AFTER MENOPAUSE: BENEFITS OF WASHINGTON
ERT
K23RR016321 |POSTMENOPAUSAL HORMONAL VONGPATANASIN, |UNIVERSITY OF
REPLACEMENT THERAPY WANPEN TEXAS SW MED
SYMPATHIC NERVE & HYPERTESION CTR/DALLAS
K23RR017043 |NEUROBIOLOGICAL EFFECT OF SMITH, YOLANDA |UNIVERSITY OF
LONG-TERM ESTROGEN R MICHIGAN AT ANN
REPLACEMENT ARBOR
MO1RR000030 |[HEART DISEASE IN WOMEN: SHERWOOD, DUKE UNIVERSITY
ESTROGEN EFFECTS ON ANDREW
HEMODYNAMICS
MO01RR000032 [POST MENOPAUSAL HORMONE GOWER, BARBARA |UNIVERSITY OF
THERAPY ALABAMA AT
BIRMINGHAM
MO1RR000034 |IMPACT OF ENZYME-INDUCING MCAULEY, JAMES |OHIO STATE
ANTIEPILEPTIC DRUGS ON W UNIVERSITY
HORMONE REPLACEMENT THERAPY
MO01RR000036 | WASHINGTON UNIVERSITY CLAUDE |HOLLOSZY, JOHN |WASHINGTON
D. PEPPER OAIC. UNIVERSITY
MO01RR000037 | FOLLICLE DEVELOPMENT STUDY KLEIN, NANCY UNIVERSITY OF
WASHINGTON
MO01RR000037 |ESTROGENS, BODY FAT AND CARR, MOLLY UNIVERSITY OF
DYSLIPIDEMIA AT MENOPAUSE WASHINGTON
MO01RR000037 | SLEEP IN OLDER WOMEN: EFFECTS |MOE, KAREN UNIVERSITY OF
OF ESTROGEN WASHINGTON
MO01RR000037 |EXERCISE EFFECTS ON HORMONES | MCTIERNAN, ANNE |UNIVERSITY OF
IN POST-MENOPAUSAL WOMEN WASHINGTON
MO1RR000040 | THE EFFECTS OF ESTROGEN AND BARNHART, KURT |UNIVERSITY OF
DHEA SUPPLEMENTATION ON PENNSYLVANIA
SERUM LIPIDS, & MUSCLE MASS
MO1RR000040 |[NMR IMAGING AND STEROLOGIC WEHRLI, FELIX UNIVERSITY OF
ANALYSIS OF TRABECULAR BONE PENNSYLVANIA
MO01RR000042 |ROLE OF GLUCOSE IN MENOPAUSAL | DORMIRE, UNIVERSITY OF
HOT FLASHES SHARON L MICHIGAN AT ANN
ARBOR
MO01RR000042 | SAFETY OF ESTROGENS IN LUPUS |MCCUNE, WILLIAM |UNIVERSITY OF

ERYTHEMATOSUS NATIONAL

ASSESSMENT (SELENA)

J

MICHIGAN AT ANN
ARBOR
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MO1RR000042

EFFECT OF TRANSDERMAL
ESTROGEN & ORAL ISOFLAVONE ON
SEX HORMONE-BINDING GLOBULIN

LEE, CATHY C

UNIVERSITY OF
MICHIGAN AT ANN
ARBOR

MO01RR000042

THE ROLE OF HYPOTHALAMIC
AGING IN MENOPAUSE

REAME, NANCY E

UNIVERSITY OF
MICHIGAN AT ANN
ARBOR

MO01RR000042

AGE AND MENOPAUSE EFFECTS ON
INDICATORS OF BONE HEALTH

LUKACS, JANE L

UNIVERSITY OF
MICHIGAN AT ANN
ARBOR

MO01RR000046 | WOMEN'S HEALTH INITIATIVE HEISS, GERARDO |UNIVERSITY OF
NORTH CAROLINA
CHAPEL HILL
MO01RR000047 | HORMONE REPLACEMENT THERAPY |HARDEN, CYNTHIA | WEILL MEDICAL
IN MENOPAUSAL WOMEN WITH L. COLLEGE OF
EPILEPSY CORNELL UNIV
MO01RR000048 |EPIDEMIOLOGY OF OSTEOPOROSIS |RAMSEY- NORTHWESTERN
IN WOMEN WITH LUPUS - MAMDC GOLDMAN, UNIVERSITY
PROJECT ROSALIND

MO1RR000051

DHEA, SEX STEROIDS AND
COGNITION IN POST-MENOPAUSAL
WOMEN

HIRSHMAN, ELLIOT

UNIVERSITY OF
COLORADO HLTH
SCIENCES CTR

MO01RR000051

INFLUENCE OF HORMONE
REPLACEMENT THERAPY ON
ARTERIAL FUNCTION/STRUCTURE

MOREAU, KERRIE

UNIVERSITY OF
COLORADO HLTH
SCIENCES CTR

MO01RR000051

MODULATION OF WHOLE BODY AND
REGIONAL ADIPOSE TISSUE
LIPOLYSIS AFTER MENOPAUSE

KOHRT, WENDY

UNIVERSITY OF
COLORADO HLTH
SCIENCES CTR

MO01RR000051

MECHANISMS OF VISCERAL FAT
ACCUMULATION IN OLDER WOMEN

GOZANSKY,
WENDEE

UNIVERSITY OF
COLORADO HLTH
SCIENCES CTR

MO01RR000051

MODULATION OF VISCERAL FAT BY
ESTROGENS AFTER MENOPAUSE

KOHRT, WENDY

UNIVERSITY OF
COLORADO HLTH
SCIENCES CTR

MO01RR000052

EFFECT OF HORMONE
REPLACEMENT ON THE
PROGRESSION OF
ATHEROSCLEROSIS...

OUYANG, PAMELA

JOHNS HOPKINS
UNIVERSITY

MO01RR000054 | SELECTIVE ESTROGEN RECEPTOR |UDELSON, JAMES |NEW ENGLAND
MODULATION: EFFECTS IN POST- MEDICAL CENTER
MENOPAUSAL WOMEN HOSPITALS
MO01RR000056 | THE EFFECT OF PHYTOESTROGEN |BALK, JUDY UNIVERSITY OF
SUPPLEMENTATION ON POST- PITTSBURGH AT
MENOPAUSAL ENDOMETRIUM PITTSBURGH
MO01RR000056 | CIRCULATING ANDROGENS LEVELS |KORYTKOWSKI, UNIVERSITY OF
IN POSTMENOPAUSAL WOMEN MARY PITTSBURGH AT
W/POLYCYSTIC OVARY SYNDROME PITTSBURGH
MO1RR000056 |WOMEN'S HEALTH INITIATIVE KULLER, LEWIS UNIVERSITY OF
PITTSBURGH AT
PITTSBURGH
MO01RR000056 | RANDOMIZED DBL- MANZI, SUSAN UNIVERSITY OF
BLIND...HORMONE REPLACEMENT IN PITTSBURGH AT
POSTMENOPAUSAL WOMEN W/SLE PITTSBURGH
MO01RR000056 | HORMONE METABOLISM AND MODUGNO, UNIVERSITY OF
BREAST MASSES FRANCESMARY PITTSBURGH AT

PITTSBURGH
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MO1RR000056 |A FUNCTIONALLY BASED BORELLO- UNIVERSITY OF
APPROACH TO THE TREATMENT OF |FRANCE, DIANE PITTSBURGH AT
INCONTINENCE PITTSBURGH

MO1RR000058 | CLINICAL TRIAL AND KOTCHEN, JANE MEDICAL COLLEGE OF
OBSERVATIONAL STUDY OF THE WISCONSIN

WOMEN'S HEALTH INITIATIVE

MO01RR000059 | THE WOMEN'S HEALTH INITIATIVE WALLACE, UNIVERSITY OF IOWA
ROBERT B.
MO01RR000065 | PERIPHERAL VASCULAR ARROWOOD, VIRGINIA
ENDOTHELIAL FUNCTION AFTER JAMES COMMONWEALTH
MENOPAUSE UNIVERSITY
MO1RR000065 |INSULIN RESISTANCE & NESTLER, JOHN E |VIRGINIA
CARDIOVASCULAR RISK IN COMMONWEALTH
POSTMENOPAUSAL WOMEN WITH UNIVERSITY
PCOS
MO1RR000065 | PROGESTERONE ADMINISTRATION |ARROWOOD, VIRGINIA
ON ENDOTHELIAL FUNCTION IN JAMES COMMONWEALTH
POSTMENOPAUSAL WOMEN UNIVERSITY
MO1RR000073 | OVARIAN STEROIDS IN NAGAMANI, UNIVERSITY OF
MENOPAUSAL WOMEN WITH MANUBAI TEXAS MEDICAL BR
ENDOMETRIAL CANCER GALVESTON
MO01RR000073 |EFFECT OF RALOXIFENE ON NAGAMANI, UNIVERSITY OF
INSULIN SENSITIVITY IN NORMAL MANUBAI TEXAS MEDICAL BR
POSTMENOPAUSAL WOMEN GALVESTON
MO01RR000080 | SOY PHYTOESTROGEN AND HARKNESS, CASE WESTERN
CALCIUM SUPPLEMENTATION ON LAURA RESERVE UNIVERSITY
BONE RESORPTION/FORMATION
MO01RR000095 | THE EFFECTS OF 3 DIFFERENT KERINS, DAVID VANDERBILT
DOSES OF ENTERIC COATED BAYER UNIVERSITY
ASPIRIN ON LEVELS OF
MO1RR000109 [ESTROGEN MODULATION EFFECTS |NEWHOUSE, PAUL |UNIVERSITY OF
ON CHOLINERGIC FUNCTION IN A VERMONT & ST AGRIC
POST-MENOPAUSAL WOMEN COLLEGE
MO1RR000109 |[EFFECT OF HRT ON SITES, CYNTHIA K |UNIVERSITY OF
CARDIOVASCULAR HEMODYNAMICS VERMONT & ST AGRIC
IN MENOPAUSAL WOMEN COLLEGE
MO01RR000109 | MECHANISM OF MUSCLE PROTEIN |MATTHEWS, UNIVERSITY OF
LOSS IN MENOPAUSE DWIGHT E VERMONT & ST AGRIC
COLLEGE
MO1RR000109 | ESTROGEN AND MOOD AND NEWHOUSE, PAUL |UNIVERSITY OF
COGNITION FOLLOWING A VERMONT & ST AGRIC
MONOAMINERGIC DEPLETION COLLEGE
MO01RR000109 |[ESTROGEN AND CHOLINERGIC NEWHOUSE, PAUL |UNIVERSITY OF
FUNCTION IN NORMAL POST- A VERMONT & ST AGRIC
MENOPAUSAL WOMEN COLLEGE
MO01RR000109 | HORMONE REPLACEMENT THERAPY |SITES, CYNTHIA K |UNIVERSITY OF
AND METABOLIC CARDIOVASCULAR VERMONT & ST AGRIC
RISK COLLEGE
MO1RR000109 [ENERGY METABOLISM DURING THE |MATTHEWS, UNIVERSITY OF
MENOPAUSE TRANSITION DWIGHT E VERMONT & ST AGRIC
COLLEGE
MO1RR000109 [HRT TO AUGMENT LOSS OF MATTHEWS, UNIVERSITY OF
VISCERAL FAT AND IMPROVE DWIGHT E VERMONT & ST AGRIC
INSULIN SENSITIVITY COLLEGE

MO01RR000125

PERIMENOPAUSAL SYMPTOMS

COHEN, SUSAN

YALE UNIVERSITY
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MANAGEMENT WITH ACUPUNCTURE

DSN

MO1RR000188

EFFECTS OF SOY ISOFLAVONES ON
NITRIC OXIDE PRODUCTION IN
POSTMENOPAUSAL WOMEN

WONG, WILLIAM

BAYLOR COLLEGE OF
MEDICINE

MO01RR000334 | STUDY OF TAMOXIFEN AND NICHOLS, CRAIG |OREGON HEALTH &
RALOXIFENE (STAR) FOR BREAST SCIENCE UNIVERSITY
CANCER PREVENTION

MO01RR000334 |BREAST CANCER SURVIVORS: SCHWARTZ, ANNA |OREGON HEALTH &

EXERCISE AND RALOXIFENE

SCIENCE UNIVERSITY

MO01RR000400

SOY, PROBIOTICS, AND BREAST
CANCER PREVENTION

KURZER, MINDY

UNIVERSITY OF
MINNESOTA TWIN
CITIES

MO01RR000425

CLINICAL TRIAL&OBSERVATIONAL
STUDY OF WOMEN'S HEALTH
INITIATIVE-WEST

CHLEBOWSKI,
ROWANT

HARBOR-UCLA
RESEARCH & EDUC
INST

MO1RR000585 | SEROLOGIC SERBB1 IN HEALTHY BARON, ANDRE T |MAYO CLINIC
WOMEN ROCHESTER
MO1RR000585 |[BONE DENSITY AMONG HISPANIC RIGGS, B MAYO CLINIC
OLMSTED COUNTY RESIDENTS: A LAWRENCE ROCHESTER
CROSS-SECTIONAL AND LON
MO1RR000585 | MECHANISM OF INCREASED EGHBALI, GUITIZ |MAYO CLINIC
OSTEOCLASTOGENESIS DURING ROCHESTER
ESTROGEN DEFICIENCY
MO01RR000585 | THE ROLE OF PARATHYROID RIGGS, B MAYO CLINIC
HORMONE (PTH) IN AGE-RELATED LAWRENCE ROCHESTER
CHANGES IN BONE TURNOVER
MO01RR000633 | SIMVASTIN/HRT IN GARG, UNIVERSITY OF
POSTMENOPAUSAL WOMEN WITH ABHIMANYU TEXAS SW MED
NIDDM CTR/DALLAS
MO01RR000645 | THE FIBRINOLYTIC POTENTIAL OF GIARDINA, ELSA- |COLUMBIA
ESTROGEN IN WOMEN GRACE V UNIVERSITY HEALTH
SCIENCES
MO01RR000645 |RALOXIFENE IN PRIMARY SILVERBERG, COLUMBIA
HYPERPARATHYROIDISM SHONNI J UNIVERSITY HEALTH
SCIENCES
MO01RR000645 |[BLACK COHOSH AND HOT FLASHES |KRONENBERG, COLUMBIA
FREDI UNIVERSITY HEALTH

SCIENCES

MO01RR000645

THE CHOICE PROJECT: COMPARING
HEALTHY OPTIONS IN COOKING AND
EATING

BILEZIKIAN, JOHN

COLUMBIA
UNIVERSITY HEALTH
SCIENCES

MO01RR000645 | THE EFFECTS OF HORMONE TUCK, CATHERINE |COLUMBIA
REPLACEMENT THERAPY IN UNIVERSITY HEALTH
DIABETIC WOMEN SCIENCES
MO01RR000645 | ALZHEIMER’S DISEASE PREVENTION | SANO, MARY COLUMBIA
TRIAL WITH ESTROGEN UNIVERSITY HEALTH
SCIENCES
MO1RR000827 | GENDER DIFFERENCES IN KRUSZYNSKA, UNIVERSITY OF
SUSCEPTIBILITY TO FATTY ACID YOLANTA CALIFORNIA SAN

INDUCED INSULIN RESISTANCE

DIEGO

MO01RR000827

HEALTH EFFECTS OF
POSTMENOPAUSAL
PHYTOESTROGEN USE

KRITZ-SILVERSTE,
DONNA

UNIVERSITY OF
CALIFORNIA SAN
DIEGO

MO1RR000827

SOY AND POSTMENOPAUSAL

HEALTH IN AGING (SOPHIA)

KRITZ-SILVERSTE,
DONNA

UNIVERSITY OF
CALIFORNIA SAN
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DIEGO

MO1RR000827

HORMONE REPLACEMENT THERAPY
AND ADRENERGIC PHYSIOLOGY

MILLS, PAUL J

UNIVERSITY OF
CALIFORNIA SAN
DIEGO

MO1RR000833

MELATONIN TREATMENT FOR
SLEEP DISTURBANCES DURING
MENOPAUSE

DARKO, DENIS F

SCRIPPS RESEARCH
INSTITUTE

MO01RR000847 | SEX-STEROID CONTROL OF GH VELDHUIS, UNIVERSITY OF
FEEDBACK ON EXERCISE JOHANNES D VIRGINIA
CHARLOTTESVILLE
MO01RR000847 |EFFECTS OF AGE ON EVANS, WILLIAM S |UNIVERSITY OF
HYPOTHALAMIC-PITUITARY- VIRGINIA

OVARIAN ACTIVITY IN NORMAL
WOMEN

CHARLOTTESVILLE

MO01RR000865

PILOT PROJECT TO STUDY HRT,
HPA AXIS REACTIVITY AND MEMORY

SEEMAN, TERESA

UNIVERSITY OF
CALIFORNIA LOS

FUNCTION ANGELES
MO01RR001032 | THE ROLE OF ESTROGEN ON GOLDFINE, BETH ISRAEL
VASCULAR FUNCTION IN INSULIN ALLISON B DEACONESS MEDICAL

RESISTANT WOMEN

CENTER

MO01RR001032

HORMONE REPLACEMENT IN
MENOPAUSAL WOMEN WITH
EPILEPSY

HERZOG, ANDREW

G

BETH ISRAEL
DEACONESS MEDICAL
CENTER

MO01RR001066

RALOXIFENE ON BNE MASS &
SERUM PROLACTIN
LVLS/MENOPAUSAL WM
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KLIBANSKI, ANNE

MASSACHUSETTS
GENERAL HOSPITAL

MO01RR001066

PITUITARY CONTRIBUTION TO THE
DECLINE IN GONADOTROPIN
SECRETION WITH AGE

HALL, JANET E

MASSACHUSETTS
GENERAL HOSPITAL

MO01RR001066

A GNRH ANTAGONIST (NAL-GLU
GNRH ANTAGONIST) IN PMW

HALL, JANET E

MASSACHUSETTS
GENERAL HOSPITAL

MO1RR001346

EFFECT OF JUMPING EXERCISE
INTERVENTION BONE MINERAL
DENSITY IN POST MENOP WMN

NEWSTEAD, ANN

UNIVERSITY OF
TEXAS HLTH SCI CTR
SAN ANT

MO1RR002558

BUCCAL ESTROGEN IN
TOOTHPASTE STUDY

ALIl, VASEEM

UNIVERSITY OF
TEXAS HLTH SCI CTR
HOUSTON

MO01RR002558 | SAFETY OF ESTROGENS IN LUPUS |FRIEDMAN, ALAN |UNIVERSITY OF
ERYTHEMATOSUS - NATIONAL W TEXAS HLTH SCI CTR
ASSESSMENT HOUSTON

MO01RR002602 |EFFECT OF PROGESTOGENS ON MUSE, KEN UNIVERSITY OF
BONE AND COGNITION KENTUCKY

MO01RR002635 |ADDITION OF TESTOSTERONE TO GINSBURG, BRIGHAM AND
HRT ENHANCES QOL AND LIBIDO IN |ELIZABETH S WOMEN'S HOSPITAL
POSTMENOPAUSAL WOMEN

MO01RR002719 |[EFFECTS OF SEX HORMONE MAKI, PAULINE JOHNS HOPKINS
REPLACEMENT THERAPY ON UNIVERSITY

COGNITION & MOOD IN OLDER
ADULTS

MO1RR002719

HORMONE REPLACEMENT THERAPY
AFTER CORONARY ARTERY BYPASS
SURGERY

OUYANG, PAMELA

JOHNS HOPKINS
UNIVERSITY

MO01RR002719

ESTROGEN/SERMS EFFECTS ON
COGNITION AND BRAIN FUNCTION

MAKI, PAULINE

JOHNS HOPKINS
UNIVERSITY
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MO1RR002719

WOMEN'S ANGIOGRAPHIC VITAMINS

OUYANG, PAMELA

JOHNS HOPKINS

AND ESTROGEN (WAVE) TRIAL UNIVERSITY
MO1RR002719 |BLSA: PERIMENOPAUSAL INITIATIVE |BELLANTONI, JOHNS HOPKINS
MICHELE F UNIVERSITY
MO01RR003186 | WOMEN'S HEALTH INITIATIVE -- ALLEN, UNIVERSITY OF
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MO01RR005096 |EFFECTS OF ESTROGEN FRIDAY, KAREN E. | TULANE UNIVERSITY
REPLACEMENT IN TYPE 2 DIABETES OF LOUISIANA
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REPLACEMENT THERAPY ON BONE |KAREN CONNECTICUT SCH
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MO01RR006192 | TRANSDERMAL PROGESTERONE ON |RAISZ, LAWRENCE |UNIVERSITY OF
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KI-67 LEVELS IN BREAST CORE
BIOPSY SPECIMENS FROM
POSTMENOPAUSAL WOMEN

VITOLINS, MARA Z

WAKE FOREST
UNIVERSITY HEALTH
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MO1RR007122
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MEMORY STUDY (WHIMS)

VITOLINS, MARA Z

WAKE FOREST
UNIVERSITY HEALTH
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MO1RR007122 [VASOMOTOR EFFECT OF HUNDLEY, W WAKE FOREST
HORMONAL REPLACEMENT GREGORY UNIVERSITY HEALTH
REGIMENS SCIENCES
MO1RR007122 |WOMEN'S HEALTH INITIATIVE (WHI) |BURKE, GREGORY |WAKE FOREST
VANGUARD CLINICAL CENTER TRIAL |L UNIVERSITY HEALTH
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MO1RR010284 |ALZHEIMER—ESTROGEN OBISESAN, HOWARD UNIVERSITY
THOMAS O
MO1RR010732 [EFFECTS OF THE GLYCEMIC INDEX |PELKMAN, PENNSYLVANIA
OF FOODS ON CVD RISK IN POST  |CHRISTINE L STATE UNIV HERSHEY
MENOPAUSAL WOMEN MED CTR
MO1RR010732 [NUTRITIONAL STUDY IN POST KRIS-ETHERTON, |PENNSYLVANIA
MENOPAUSAL WOMEN PENNY M STATE UNIV HERSHEY
MED CTR
MO1RR010732 [EFFECTS OF THE GLYCEMIC INDEX |PELKMAN, PENNSYLVANIA
OF FOODS ON CVD RISK IN POST-  |CHRISTINE L STATE UNIV HERSHEY

MENOPAUSAL WOMEN

MED CTR

MO01RR013987

A PHASE | STUDY OF BLACK
COHOSH AND RED CLOVER IN
HEALTHY MENOPAUSAL WOMEN

SHULMAN, LEE
PHILLIP

UNIVERSITY OF
ILLINOIS AT CHICAGO

NO2RR001132

CLINICAL RESEARCH LRP

GOZANSKY,
WENDOLYN S

UNIVERSITY OF
COLORADO HEALTH
SCICTR

P20RR015592 |KY COBRE: ACTIONS OF ESTRADIOL |KELLY, THOMAS UNIVERSITY OF
& SERMS ON COGNITION, MOOD & KENTUCKY
EFFECT

P41RR000862 |AMYLOIDOSIS IN RESPONSE TO DUFF, KAREN ROCKEFELLER
OVARIECTOMY IN TRANSGENIC UNIVERSITY
MODEL OF ALZHEIMERS DISEASE

P41RR000954 |WEIGHT LOSS & RESISTANCE JOSEPH, LYNDON |WASHINGTON
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TRAINING ON INSULIN ACTION IN JO UNIVERSITY
POSTMENOPAUSAL WOMEN

P41RR000954 |BONE DENSITY RESPONSE TO VILLAREAL, WASHINGTON
ESTROGEN REPLACEMENT IN DENNIS T UNIVERSITY
ELDERLY WOMEN

P41RR001192 |BREAST CANCER DETECTION USING |BUTLER, JOHN A |UNIVERSITY OF
FREQUENCY DOMAIN PHOTON CALIFORNIA IRVINE
MIGRATION

P41RR011623 |MECHANISMS OF RADIATION TILLY, JONATHAN |COLUMBIA
INDUCED OOCYTE LOSS z UNIVERSITY HEALTH

SCIENCES

P51RR000163

OVARIAN STEROID REGULATION OF
SEROTONIN NEURAL FUNCTION

BETHEA, CYNTHIA
L

OREGON HEALTH &
SCIENCE UNIVERSITY

P51RR000163

COGNITION AND ESTROGEN IN
MIDDLE-AGED FEMALE MONKEYS

VOYTKO, MARY

OREGON HEALTH &
SCIENCE UNIVERSITY

P51RR000165 |EFFECTS OF ESTROGENS AND LACREUSE, EMORY UNIVERSITY
RALOXIFENE ON COGNITION IN AGNES
AGED FEMALE RHESUS MONKEYS

P51RR000165 |EFFECTS OF ESTROGENS ON LACREUSE, EMORY UNIVERSITY
COGNITION IN YOUNG FEMALE AGNES

RHESUS

P51RR000169

COGNITIVE FUNCTION IN THE AGED
MONKEY

RAPP, PETER R

UNIVERSITY OF
CALIFORNIA DAVIS

P51RR000169

TREATMENT OF OVARIECTOMIZED-
INDUCED BONE LOSS IN
CYNOMOLGUS MONKEYS

HENDRICKX,
ANDREW G

UNIVERSITY OF
CALIFORNIA DAVIS

P51RR000169 |ESTROGEN & AGING BRAIN MORRISON, JOHN |UNIVERSITY OF
CALIFORNIA DAVIS
P51RR013986 |ESTABLISHMENT OF AN CAREY, KDEE SOUTHWEST

OSTEOPENIC COLONY OF FEMALE
BABOONS

FOUNDATION FOR
BIOMEDICAL RES

P51RR013986

A PILOT STUDY OF THE
PHYSIOLOGY OF THE
PERIMENOPAUSE IN BABOONS

HONORE, ERIKA K

SOUTHWEST
FOUNDATION FOR
BIOMEDICAL RES

P51RR013986

A NONHUMAN PRIMATE MODEL OF
NATURAL MENOPAUSE

HONORE, ERIKA K

SOUTHWEST
FOUNDATION FOR
BIOMEDICAL RES

RO1RR014099

NEW TECHNIQUES IN DIAGNOSING
OSTEOARTHRITIS: MENOPAUSE

CARLSON, CATHY
SUE

UNIVERSITY OF
MINNESOTA TWIN
CITIES

R24RR016535

THE YUCATAN MICROPIG
CARDIOVASCULAR MODEL OF
MENOPAUSE: SOY DIET

GOODRICH,
JAMES A

MEDICAL UNIVERSITY
OF SOUTH CAROLINA
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NATIONAL CENTER ON
MINORITY HEALTH
AND HEALTH DISPARITIES

(NCMHD)
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National Center on Minority Health and Health Disparities

The National Center on Minority Health and Health Disparities (NCMHD) promotes minority
health and leads the National Institutes of Health (NIH) effort to reduce and ultimately eliminate
health disparities. To accomplish these goals, the NCMHD 1) conducts and supports basic,
clinical, social, and behavioral research; 2) promotes research infrastructure and training; 3)
fosters emerging programs; 4) disseminates information and 5) reaches out to minority and other
health disparities communities.

Through its collaborations with the NIH Institutes and Centers, the NCMHD co-funds the
following ongoing research projects relevant to menopause.
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