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Topic 1 - Introduction to Sexual and Reproductive Health

 

Definitions

· Sexual health
· It is the capacity for enjoyment of sex…if you live a life where you don’t enjoy it…there’s something wrong with you…
· An ability to control your sexual and reproductive behaviour
· This concept encompasses a lot of things…such as rape – you don’t have control!
· Or how about if you want to have sex, but you can’t?
· Freedom from:
· Fear, shame, guilt, and false beliefs
· So what’s a false belief?
· It’s not talking about how Christians believe that you shouldn’t have sex unless you’re married
· False beliefs instead are like, “If you masturbate you’ll go blind…”
· Shame and guilt: it’s not that you should never feel shame and guilt for ANYTHING…
· Freedom also from:
· Organic disorders, diseases, and deficiencies
· We should treat things that relate to sex! i.e. Fertility treatments…why shouldn’t we be entitled to them? Yet we complain about dealing with it…
· Healthy Sexuality
· It is a “positive and life-affirming part of being human”
· This includes:
· Knowledge of yourself and others
· Opportunities
· For example, no privacy in nursing homes…or actively stopping
· Capacity for intimacy
· “Our attitudes about sexuality, our ability to understand and accept our own sexuality…” (the quote is on the website somewhere)
· Reproductive Capacity
· It’s a fundamental part of our being! Later on it becomes more important…fertility issues are a big source of health care dollar expenditure today!
· “Our biological capacity to reproduce, and our expectations…” (quote on site)
 

Issues in Sexual and Reproductive Health in Canada

· Teen pregnancy rates
· This is an enormous health problem…even if it doesn’t affect us personally, we pay for it!
· Personally, through our taxes…
· And also that we don’t get tax dollars used on us because they’re being used on the health problems of teen pregnant mothers and their children
· This is prevalent even in developed countries
· High rates of low-birthweight infants
· This is especially bad in low-income groups
· The fact that we don’t prevent all LBW is mostly because of no political will
· Sexually transmitted diseases
· HIV, AIDS, etc.
· This is especially a problem in young people
· However that is changing…since Viagra came on the market, middle-aged women are having more STD’s!
· The economic burden of this was $36 billion in 1999 (for all STD’s)
· Infertility
· About 7% of couples (more if you restrict age)
· Canadians spend around $30 million on in-vitro fertilization (a lot of this is private dollars)
· Sexual abuse/family violence
· The health related cost for violence against women and children is $1.54 billion/year
 

Issues in Sexual and Reproductive Health Globally

· Maternal mortality
· Maternal mortality is usually unnecessary! We have the skills to handle the situation! So whenever it happens…we want to find out why…
· However, that is not the case in the developing world
· By the way, maternal mortality is defined as “death due to complications of pregnancy or childbirth”
· In 2000…what was the deal with MM?
· In the developing world, it is < 20 / 100,000 live births
· So this is already quite low…and they are probably preventable still
· That wasn’t always the case…in the Victorian Age in England it was around 10%!
· However…in sub-Saharan Africa…it is 920/100,000 live births
· Again, all of these cases were probably preventable if they had access to the resources we have!
· In the developing world in general (so more than sub-Saharan Africa), there are about 500,000 maternal deaths per year
· It associated with high rates of teenage pregnancies (if you are a teenager, there is a 2X rate of maternal mortality)
· This is because your body at that age is designed to grow…not to have a baby!
· So what are the things associated with MM (in descending order):
· No skilled attendant at delivery (i.e. a mid-wife)
· Low literacy rates
· Not having an institution (hospital/clinic/birthing center) to deliver your baby in
· Not having available contraception
· Ante-natal care (so we are talking about both pre and post-birth)
· The GNP (gross national product)…the lower the country’s GNP, the higher the mortality rates
· Note: literacy rates seem to be a determinant of all these other factors anyway! Some think that it is a CAUSAL factor of things like GNP
· Severe maternal morbidity
· So this means the mother doesn’t die…but there are SEVERE health consequences…
· If you have high MM, you probably also have high maternal morbidity!
· Perinatal mortality
· Also very highly correlated to the top 2…similar causal factors, etc.
· Unsafe abortions
· Before, abortions were self-induced…you can eat stuff that causes the body not to want to continue with the pregnancy…however they also have a good chance of killing the mother
· But now in the developing world (specifically sub-Saharan Africa), doctors do it…and that’s actually how they make a lot of their income!
· Many doctors are untrained…and so they might not even do it right!
· In 1994, there was a study in Kinshasa, Zaire…
· 15% of women there had an abortion
· They found it was correlated with education – the more educated you are, the more likely you are to have had an abortion
· Pregnant girls must often leave school! That’s why you have to abort the baby if you want to continue with your education
· HIV / AIDS
· There are FEW effective programs in the developing world for HIV/AIDS
· There are many cultural barriers to overcome!
· In Africa, there are MORE THAN 25 million people dead from AIDS…
· 12 million orphans!
· More than 3 million NEW cases of HIV per year!
· Most people will die from this…unless they die of something else first
· In South Africa, more than 6 million people are infected, and 600 people die per day
· Other sexually transmitted diseases
· Infertility
· Cervical cancers
· Genital mutilation
· This is only starting to be a problem in Canada…
· As our borders are more fluid and we get people from elsewhere in the world, we see more people who have had this done!
· Unmet family planning needs
· It’s hard to plan your family size in Africa…it’s hard to control your reproductive rate…and therefore, the rates of abortion are high!
· Contraception is unavailable in much of the developing world
· In sub-Saharan Africa (2000): 5-6 births/woman on average
· The use of contraception is correlated with education…if you are educated, you are more likely to be able to get to it…
 

Determinants of Sexual and Reproductive Health

· Social and Economic Environment
· For example: Income, SES (socioeconomic status), social support, education, employment, and working conditions 
· Low SES is associated with:
· Earlier sexual activity
· Increased risky sexual practices (i.e. without a condom)
· Increased risk of teen pregnancy (well documented)
· Low birth weight
· This has long-range impacts on health for the rest of your life
· It is completely preventable! The fact that we still have LBW babies is a reflection on societal failures
· Increase in sexual assaults
· Poor employment and working conditions associated with increased exposure to:
· Hazards
· Exposure to contaminants
· Sexual harassment
· Work-related stress (affects personal health-related practices)
· High education is associated with:
· Reduced unwanted pregnancy
· Decreased LBW babies
· Reduced infant mortality
· Later onset of sexual activity
· Increased use of contraception
· Physical Environment
· Housing
· Air, water, ground quality
· Safety (house fires are a problem!)
· Access to safe methods of contraception/protection from STD’s (do you have access to pharmacies?)
· Individual Capacities, Coping Skills, Health Practices
· Choices (they can enhance or create risks)
· We always have a choice! Although…a lot of time they are affected by the physical environment…
· Psychological attributes
· Self-esteem and sense of control affects the sexual practices you have!
· Think about young people with low self-esteem…
· Biological characteristics
· Knowledge, attitudes, intentions, and skills (we will talk more later about these)
· Gender
· Women are more likely to experience:
· Lower income
· Single parenthood
· Reduced education levels
· Lower self-esteem
· Cliché: “Men’s magazines make them feel better about themselves no matter how down they are…women’s magazines make them feel worse no matter how together they are”
· Gender bias: it affects men too, but it’s harder on women
· Lack of power in a relationship (to negotiate sexual activity, safer sex practices, etc.)
· Health Services
· It makes a difference whether we have access to doctors or not…but it’s bigger than just those! We’re talking about public health services…:
· Public health family plans and services
· School-based sexual education (it seems to be somewhat successful…although the nature of what they teach is highly debatable)
 

Public Health Challenges for Reproductive Health

· First Principles of Health Research and Practice
· Health status can change over time
· Over the past 150 years…
· We have seen reduced mortality at all ages
· (From graph…):
· We see that in 1840, 100% of people are alive until 16 years…but then it drops sharply at 16…
· We are shooting for the ideal “rectangular curve”, where we have 100% until 80 or 90…and then everyone dies
· Since 1840, we are getting closer to this…
· Change in cause of death
· Deaths due to infectious diseases are WAY down
· Increase in chronic diseases
· Heart disease, stroke, cancer, etc.
· You can’t say when chronic diseases begin!
· (From graph…): we see that the above points are proven
· It is possible to learn the causes of changes in health
· i.e. If we think that this stuff is divinely ordained, then there is no point in trying to understand it
· So what are the causes of improved health?
· Nutrition
· Improved hygiene
· Mid-wives used to be BETTER than doctors at delivering babies…this was because they weren’t coming from performing autopsies
· Hospitals were death-traps! Nosocomial diseases!
· Improved social organization
· We see that in New Orleans…
· Diseases go up as social structure breaks down
· Medical advances
· We hope in the future that it will give us a true improvement…so far, we are just seeing that they are helping with isolated cases
· The Population Health Approach
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A.    FUNCTION OF THE MALE REPRODUCTIVE SYSTEM
1.    Main Reproductive Functions

i)    spermatogenesis (formation of male gametes in the form of sperm)

· exocrine function (release of newly formed sperm into specialized ducts)
· combining of sperm with supporting fluid to form semen
ii)    performance of the male sexual act

· delivery of sperm contained within semen into the female reproductive tract in a location which allows them to access the mature ova
· this is an integrative function in that it integrates endocrinological, physiological, and behavioural systems
iii)    hormone regulation of reproductive functions

· endocrine function (release of substances into body: not into ducts)
· production and release of the following hormones:
gonadotropin releasing hormone (GnRH)

follicle-stimulating hormone (FSH)

luteinizing hormone (LH)

interstitial cell-stimulating hormone (similar to LH)

testosterone

inhibin

2.    Non-Reproductive Functions

i)    control of accessory sex organs through hormonal production and release

ii)    effects on growth and metabolism of the body (again, through hormonal production and release)

B.    MALE REPRODUCTIVE ANATOMY
1/    Testes

· major male reproduction organ
· 2 functions
i)    exocrine function

· production and release of gametes
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1st meiotic division

 

 

[image: image3.png]



 

 

secondary spermatocyte

(diploid: 23 pairs of chromosomes)

 

 

[image: image4.png]



 

 

2nd meiotic division

 

 

[image: image5.png]



 

 

spermatids

(haploid: 23 chromosomes)

 

 

[image: image6.png]



 

 

spermatozoa

(mature sperm)

 

 

Figure 1: The exocrine function of the testes.

 

· each testis contains hundreds of seminiferous tubules, each of which is up to 1 m in length
· in adult, these comprise 80% of the mass of the testis
· 2 types of cells
· Sertoli cells & spermatocytes (developing sperm cells)
· sperm cells originate in the epithelial layers of the tubules and develop and migrate inwards along Sertoli cells towards the lumen of the tubule (see chart on next page)
· process of formation of mature sperm from spermatogonium takes 74 days (average) 
· continuous process producing up to 120 million spermatozoa per day
· the process of spermatogenesis begins in puberty 
· the exocrine function is described graphically on the following page:
ii)    endocrine function

· 2 main hormones
1)    testosterone

· produced by Leydig cells
· interstitial cells located between seminiferous tubules (comprise 20% of testicular mass in adult)
· Leydig cells are present at birth, they are almost nonexistent during childhood, but return before puberty
· testosterone is the major androgen (steroid hormone with masculinizing effects) 
· functions
a)    during fetal development, it is responsible for the development of the male sex organs

b)    at puberty

· responsible for the enlargement of the penis, scrotum & testis (which grow approximately 8X the pre-pubertal size by 20 years of age)
· in concert with FSH from the anterior pituitary gland, testosterone is also responsible for initiating spermatogenesis
· stimulate Sertoli cells to grow and initiate spermatogenesis
· other effects of testosterone at puberty
· increases growth of body hair
· enlarges larynx
· increases skin thickness, secretion of sebaceous glands
· increases muscle mass, bone mass
· alters behaviour?
c)    after puberty

· testosterone needed to maintain changes associated with puberty
· after initiation, no need for FSH for continuation of spermatogenesis
2)    inhibin

· peptide hormone produced by Sertoli cells
· negative feedback for anterior pituitary gland
· inhibits FSH release
· prevents spermatogenesis before puberty
Summary

· the testes are responsible for spermatogenesis
· for spermatogenesis to be successful, there must be supporting structures and glands to:
i/    ensure maturity of motile spermatozoa

ii/    ensure delivery of mature sperm to ova

iii/    ensure survival of sperm for up to 2 days inside the female reproductive tract

· therefore, successful spermatogenesis requires secondary structures and accessory glands
2/    Secondary Sex Structures

· 2 functions
a)    support & protection

i/    the scrotum

· external enclosure of the testes
· allows for temperature regulation
· maintains testicular temperature of 2-3oF below body temperature (lower temperature is required for sperm production: not for testosterone production)
· maintains temperaturew through two types of musculature
1)    dartos muscle

· smooth muscle beneath skin of scrotum
· if contracts, skin thickens and folds (reduces surface area)
2)    cremaster muscle

· found in lower abdomen, but extends into scrotum
· contracts in cold, draws testes closer to abdomen
b)    maturation & transport of sperm

i)    epididymis (paired structure)

· continues from the seminiferous tubule
· the epididymis is approximately 20 feet long but coiled into a 2 inch-long structure
· stores (may provide nourishment) and transports sperm during maturation (developing the capacity for motility)
· sperm may reside in the epididymis for up to 2 wks
ii)    vas deferens (paired)

· duct extending from the epididymis, behind the bladder, and to prostate gland
· near prostate, the vas deferens widens to become the ampulla 
· (lined by smooth muscle to allow for peristaltic contractions)
· can store sperm for up to 1 month
· the vas deferens joins the urethra at the ejaculatory duct
iii)    urethra

· this is the common pathway for both urine and semen
· prior to ejaculation, a sphincter muscle closes the bladder
iv)    penis

· the penis, when erect, assures delivery of sperm to the female reproductive system
· the penis contains 3 cylinders of erectile tissue
· 2 corpus cavenosa laterally and 1 corpus spongiosum on the ventral surface
· each engorges with blood to produce an erection
3/    Accessory Sex Glands

· these include structures which add fluid to sperm
· this fluid contains other biological substances for nutrition and protection, such as:
· prostaglandins
· fructose
· citric acid
· zinc
· proteins
· immune substances
i)    seminal vesicles

· secrete nutrient-rich substance into terminus of vas deferens
· comprises 60% of the semen volume
ii)    prostate gland

· secretes buffers and nutrients
· comprises 30% semen volume
iii)    Cowper's gland (bulbourethral gland) and urethral gland

· secrete mucous (to neutralize acid from urine within urethra)
· comprise 5-10% semen volume
4/    General Characteristics of Semen

· 1.5 - 3 mL per ejaculate (can be up to 6 mL)
· 100-200 million sperm per mL semen
· infertility usually results if there are fewer than 20 million per mL
C.    NEUROENDOCRINE CONTROL OF TESTICULAR FUNCTION
1/    Hypothalamic-Pituitary-Gonadal Axis

· the axis originates in brain (the hypothalamus and the anterior pituitary gland) and extends to the testes
2    Hormones

· chemical messengers produced by specialized cells and released into blood
· hormones travel to other parts of body where they act on certain target cells
· target cells have specific key receptors for certain hormones
· types of hormones
i)    peptide hormones (strings of amino acids)

ii)    steroid hormones (derived from cholesterol)

3/    Regulation of Hormone Release

· feedback systems
· a particular endocrine gland senses blood level of hormone
· adjusts output of hormone to achieve the desired level
i/    negative feedback system: restores system to homeostasis

· maintains constant blood hormone levels
ii/    positive feedback system: amplifies small signals

· drives blood hormone levels to extreme
· seen in female reproductive system
1)    releasing hormones

· released from hypothalamus by neural events (mediated by the brain)
· consists mainly of gonadotropin releasing hormone (GnRH)
2)    pituitary hormones

· release stimulated by releasing hormones
· GnRH acts upon the anterior pituitary to cause the release of follicle-stimulating hormone (FSH) & luteinizing hormone (LH)
· these hormones stimulate target tissue
3)    target tissue hormones

· FSH stimulate Sertoli cells to induce spermatogenesis
· LH stimulates Leydig cells to induce testosterone release
· each uses negative feedback on the anterior pituitary
· (inhibin produced by Sertoli cells)
· (testosterone produced by the Leydig cells also inhibits the hypothalamus)
 

Note:    the male reproductive system is ACYCLIC in that sperm are produced and released continuously after puberty

· but, some aspects are cyclic:
· release of GnRH cyclic (released very 1.5 hrs)
· release of FSH and LH also follow a cycle
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Introduction

· Basic Epidemiological Terms
· Incidence
· This is the proportion of new cases over some defined period of time (usually a year)
· Or sometimes we also define it as the probability that a healthy person will develop some particular disease during a time period
· Prevalence
· Proportion of individuals in a defined population with a disease at any one time
· Probability that an individual will have a disease at any one time
· Mortality Rates
· The ratio of deaths in an area to the population of that area
· Prostate Cancer
· Incidence, Prevalence, Mortality
· We see that the incidence has increased: from 1970 to 1992, there was a 55% increase in rates in Canada
· But are these REAL increases?  We're not sure, because:
· Perhaps there was just increased publicity and screening for the disease, which results in more diagnoses
· Or it was because the population increased in age…
· Although a British study showed that there was some "for real" increases in prostate cancer
· In any case, the incidence is similar to lung cancer and colorectal cancer
· The lifetime incidence is 1/8 of all men (i.e. 1/8 of all men had prostate cancer at some time during their lives)
· What do the autopsies show?
· Age patterns
· 30% of men with prostate cancer are over 50 years old…
· 60% of men with prostate cancer are over 80 years old…
· Most of these incidences were "silent", meaning there were no noticeable symptoms
· On a 20-year-old with prostate CA…
· He had a 10% 10-grade neoplastic lesion, which is a lesion which can lead to cancer but do not guarantee it
· How common is it amongst the cancers?
· In Ontario, 25% of the men who are diagnosed with CA will have prostate CA, although notably the people with prostate CA will die from a cause OTHER than it!
· Now let's talk about the variation in prostate cancer incidence in various parts of the world…
· Increased rates in North America, decreased rates in East Asia
· In America…
· It affects African Americans more than Caucasians…it is also correlated with socioeconomic factors
· Japanese Americans have higher incidences than Japanese IN Japan…so perhaps lifestyle/diet is a factor too!
· High sexual activity is correlated with higher rates of prostate cancer
· Married men ejaculate less than unmarried men (so?)
· Married men have a higher rate of prostate CA than unmarried men do
· Marijuana and cigarette smoking also contribute to increased prostate CA risk
· What are the mortality rates here?
· In 2000, there were 1330 prostate CA deaths in Ontario
· 134/100,000 men over 69 years die from prostate CA
· This rate rises as the age exceeds 80
· In Canada, incidence has decreased since 1995
· Treatment
· There are 3 options:
· "Watchful waiting" - do nothing and see if the cancer develops further
· Prostatectomy - we remove the prostate
· The 10-year survival rates are 77-90% for this!
· The debate over the goodness of this treatment is fierce…we don't know if prostatectomy even saves lives!
· What are the side effects of prostatectomy?
· Impotence (in 80% of cases)
· Incontinence (in 30% of cases)
· Removal of testosterone (in effect, this is hormone therapy)
· This will cause the tumor to stop growing or even regress!
· We do this via castration…either through surgery (a permanent thing, obviously) or chemically (screw with the brain function for producing testosterone)
· But there are side effects…for example, Casodex is a drug which can remove the ability of cancer cells to read the presence of testosterone in the blood stream
· But it has been noted that it leads to an increase in mortality!
· Screening
· There are 2 ways to screen for prostate cancer…
· Digital rectal exam
· So we stick a finger into the rectum and feel the prostate for hard spots, enlargement, etc.
· Unfortunately there are a lot of false negatives with this exam!  A lot of times we can miss signs of prostate CA!
· Also (understandably) there is decreased compliance!
· Prostate Specific Antigen test
· This is an antigen which is unique to prostate cells
· A small amount of it goes into the blood, and if we have a tumor, we will see increased amounts of it in the blood serum (the liquid part of blood after we separate it into solid/liquid components)
· But now we have the problem of false POSITIVES!
· There is cancer in only 1/3 of all positive cases
· And why would we get so many false positives?  Because PSA levels can be increased due to…
· Inflamed prostate
· Rectal exam
· Sexual intercourse
· Then what happens if we get a positive result?
· We re-test with a BIOPSY…which means that we take a tissue sample from the prostate
· What's the final decision here about the effectiveness of population screening?
· There is NO EVIDENCE for the benefit of population screening!
· The 2002 US Preventive Services Task Force says so!
· The Ontario Ministry of Health says that there is currently not enough evidence to include a digital rectal exam OR PSA screening in the periodic health exam
· Prevention - how do we prevent prostate CA?
· We have to reduce testosterone levels…
· But the side effects of this may include:
· Impotence
· Increased "high grade" tumors
· Male Neonatal Circumcision
· Description
· This is the surgical removal of foreskin (which is loose skin covering the penis)
· It is the MOST COMMON surgical procedure performed in the US
· In Canada, it is done to 1/2 of all males
· It is less common Northern Europe, South America, etc.
· Benefits
· We see a decrease in urinary tract infections, STD's, penile cancer, cervical cancer (in women)
· Complications
· There are many…
· Meatal stenosis: this is when the penis tissue gets infected and starts dying
· General surgical risks
· Decrease in penile sensitivity
· Significant costs!
· What does the Canadian Pediatric Association recommend?
· They recommend that there be NO routine circumcision of newborns
· If performed, then do it under anesthesia and have follow-up
· Why is circumcision done?
· Religious reasons (Jews and even some Muslims do it…)
· Familial (if the father is circumcised, we'll probably see the baby circumcised as well)
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Function of the Female Reproductive System

· Reproductive Functions
· Preparation for conception
· Exocrine function: production of female gametes
· Reception of male gametes
· (During) gestation
· Provision of a supporting environment for the developing fetus
· Birth
· Delivery of the mature fetus, when viable, to the external environment
· Lactation
· Nourishment of offspring after delivery
· Hormone regulation of reproductive function
· Endocrine function
· Production and release of:
· LH & FSH
· Estrogen
· Progesterone
 

Female Reproductive Anatomy

· Internal Genitalia
· Ovaries (paired structures)
· It is the major female reproductive organ
· They have 2 functions:
· Exocrine function (oogenesis)
· This is the production and release of female gametes
· the ovaries produce a single ovum every 28 days (on average) 
· the mature ova derive from precursor cells—oogonia—which are present only when the female is still in the embryonic stage (by 7 months gestation) 
· before birth, these oogonia differentiate into primary oocytes 
· meiosis begins but ceases in prophase by birth
· each primary oocyte is now surrounded by epithelial cells to form a primordial follicle
· each follicle is contained in one or more layers of granulosa cells (which may provide nourishment to the follicle)
· at birth, all primordial follicles are formed
· There are more than 1/2 million per ovary!
· By puberty, fewer than 40,000 per ovary still exist
· at puberty, these primordial follicles become primary follicles
· each month beginning at puberty, some primary follicles develop into secondary follicles, only one of which (usually) then becomes a mature follicle (Graafian follicle)
· the mature follicle releases one ova (egg)
· throughout the reproductive years, a female will produce an average of 400 mature ova
· the rest will degenerate (a process called follicular atresia)
· after menopause, each female has no remaining ova
· Endocrine function
· The female reproductive system produces 2 main hormones and several lesser hormones:
· Estrogen 
· There are 3 forms
· b-estradiol (major estrogen— most potent)
· estrone (less potent)
· estriol (least potent)
· What does it do?
· stimulate development of secondary sex characteristics
· stimulate breast development (estrogens alone are not sufficient to stimulate milk production)
· stimulate uterine development
· stimulate maturation of fallopian tubes
· stimulate maturation of the skeleton
· stimulate increased fat deposition
· Progesterone
· small amounts secreted by ovaries
· increased synthesis and release during the 2nd half of the monthly cycle
· progesterone helps to prepare for implantation of fertilized ova in uterus
· also prepares fallopian tubes for nourishment of fertilized ova
· there is a great increase of progesterone released during pregnancy
· prepares breasts for milk production and release
· Other hormones (relaxin)
· released at the end of pregnancy
· may aid in labour
· Fallopian Tubes (paired structures)
· receive single ovum from the ovary (via a structure called the fimbria)
· they extend to the uterus, but fertilization generally occurs near ovary
· Uterus (the womb)
· the site of implantation of the fertilized ovum (conceptus)
· further development of the conceptus into the full-term fetus (over 38-40 weeks) occurs here
· Cervix
· exit canal from uterus (beginning of the birth canal)
· Vagina
· receives semen from the male
· allows menstrual flow out of the body
· acts as the birth canal
· External Genitalia
· collectively, the female external genitalia are termed the vulva or pudendum
· it consists of a number of structures, including the following:
· Labia (paired structures)
· majora (embryonic development parallels that of the scrotum)
· minora (embryonic development parallels that of the penis)
· Clitoris
· erectile tissue (embryonic development also parallels that of the penis)
· site of extensive sensory innervation
· Mammary Glands (Breasts)
· provide nourishment for offspring for first year of life
 

Neuroendocrine Control of the Female Reproductive System

· Hypothalamic-Pituitary-Gonadal Axis
· parallels the male system
· begins in the hypothalamus of brain 
· secretes GnRH
· GnRH acts on the anterior pituitary of the brain to release FSH & LH
· FSH and LH act on the ovaries to stimulate two substructures:
· the maturing follicles are stimulated to release estrogens
· the corpus luteum is stimulated to release progesterone
· The corpus luteum is what's left of the ovarian follicle after it is ovulated (i.e. released its egg)
· the release of the hypothalamic and ovarian hormones is not constant but cyclic (throughout the 28 day cycle)
· this cycle is "enforced" by the pattern of GnRH release from the hypothalamus
· Cyclic Pattern of Activity
· the 28-day cycle is associated with:
· the development of the mature follicle
· ovulation
· the development of corpus luteum
· menstruation
· Follicular Phase (8 days)
· FSH stimulates the growth of several (approximately 6-12, on average) primary follicles
· stimulates increased size of granulosa cell layer (cells surrounding the primary oocyte in the developing follicle)
· stimulates growth of new layer of cells within follicle (thecal cell layer)
· the thecal layer forms a space (vesicle) within the follicle 
· It is a fluid-filled vesicle called the antrum
· growing follicle secretes estrogen
· estrogen release requires both FSH & LH
· increase production of FSH & LH receptors in granulosa and thecal cell layers
· this makes more sensitive to FSH, which leads to increased proliferation of thecal cells, which leads again to a still greater increase in estrogen release
· therefore, this is an example of positive feedback regulation of estrogen release in the ovary
· eventually, this leads to decreased FSH from the anterior pituitary 
· the decrease is due to the effects of estrogen and inhibin (inhibin preferentially inhibits FSH)
· there is no decrease in LH
· other follicles are less developed and undergo atresia
· therefore, only one follicle is eventually ready for ovulation
· Ovulatory Phase (1 day)
· begins 14 days after onset of menstruation
· positive feedback regulation
· increase in release of estrogens leads to increases in LH and FSH
· increases in LH produce 2 effects:
· stimulate granulosa and thecal cells to decrease estrogen secretion and increase progesterone secretion
· ovulation (so now we release the egg from the ovary into the Fallopian tube)
· What's going on in terms of meiosis and the egg right now?
· The 1st meiotic division is completed…
· And the 2nd division will not be complete until after fertilization
· Luteal Phase (14 days)
· This starts in the first few hours after ovulation
· granulosa and thecal cells undergo changes
· increase their size
· undergo luteinization (yellow)
· increase the secretion of progesterone (still secreting estrogen)
· And the ovary (which, remember, is now WITHOUT the egg) becomes something called the corpus luteum
· It is highly secretory:
· It secretes both estrogen and progesterone
· It is still under the influence of LH
· increase growth for 7-8 days
· negative feedback
· secretion of estrogen and progesterone leads to a decrease in GnRH release from the hypothalamus and FSH and LH release from the anterior pituitary
· corpus luteum involutes (atrophies) (day 12)
· But if there is fertilization, there is no involution for 3-4 months and it continues to exist, secreting progesterone
· Menstrual Phase (5 days)
· uterine lining (endometrium) undergoes series of changes
· Well…these changes occur throughout the cycle, actually…that's why the days aren't going to add up!
· preparation for implantation of conceptus and pregnancy (conceptus is defined as the product of conception at any point between fertilization and birth)
· proliferative phase (11 days)
· epithelial and stromal cells of uterus proliferate
· increased wall thickness 
· increased vascularization
· formation and secretion of thin mucous
· forms mucous strings
· may help carry sperm from cervix to fallopian tubes (?)
· secretory phase (12 days)
· after ovulation
· progesterone and estrogen from the corpus luteum initiate 2 changes in lining
· epithelium becomes secretory tissue
· secretes thick mucous
· forms barrier at cervix against bacteria (and possibly sperm…we don't want to get pregnant when we're already pregnant!)
· stromal cells acquire lipid and glycogen deposits
· nutrient supply for conceptus
· menstrual phase (5 days)
· (See figure from website…understand it and tie it in with the notes)
· It starts after corpus luteum involutes (so we are assuming that there is no fertilization)
· That's why if there IS fertilization, then we are PREGANT, meaning that the corpus luteum does NOT involute, meaning we do NOT get the menstrual phase!
· That's why girls get scared if they miss a "period"…because it might mean they are pregnant!
· We see:
· loss of estrogen & progesterone
· involution of endometrium
· necrosis of cells and blood vessels
· blood mixes with remains of endometrial layers
· non-clotting factor released
· prostaglandins initiate uterine contract.
· expel blood and tissue from uterus:
· 40 mL blood
· 35 mL other fluids and tissue
 

Menopause

· This is the cessation of menstruation and reproductive life
· It usually occurs at 48-55 yrs of age
· Anovulatory cycles may precede actual menopause by several years
· In any case, what does menopause mean?
· Reduction of circulating estrogen and progesterone 
· An increase in constant secretion of FSH & LH by the anterior pituitary
· Some atrophy of estrogen-maintained tissues
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Cervical Cancer

· Description and Definitions
· It is a "squamous cell carcinoma"
· Squamous means that it is flat and looks like scales
· Carcinoma is a cancer that grows in epithelial tissue (the cells of your skin)
· There are also non-cancerous and pre-cancerous cervical changes:
· Low grade squamous intra-epithelial lesion (SIL)
· Here we would see mild dyplasia (abnormal growth/shape of cells)
· And also cervical intra-epithelial neoplasia (CIN-1)
· OK let's think…this means within the skin cells ("intra-epithelial")
· And "neoplasia" means new tissue formation
· Essentially, the size/shape/number of cells is different from normal
· High grade squamous intra-epithelial lesion
· Now we are talking about moderate to severe dysplasia
· And CIN-2 and CIN-3, which are moderate and severe forms of CIN-1, respectively
· And once again, increased cell differences
· BUT THE POINT IS…these changes (low grade SIL and high grade SIL) don't always lead to cancer!  And what's more…they can be reversed!)
· Prevalence & Incidence
· Let's talk about Canada first…
· The incidence is less than 9/100,000
· It is the 12th most common cancer for women, and 3rd most for women between 20-49 years old
· So there are 1400 new cases of cervical cancer per year, and 420 deaths per year
· We see 30,000 cases per year of CIN-2 and CIN-3
· And more than 100,000 cases per year of CIN-1
· Now let's go global…
· A prevalence of over 2 million! (remember what prevalence means!)
· The incidence is around 470,000/year, or 280/100,000 people
· We see it most commonly in: SE Asia, Africa, Central/South America
· Risk Factors
· Low age of 1st sexual intercourse
· High number of sexual partners
· Smoking
· Low SES
· High number of sexual partner's previous partners
· We call this the "male factor", because now it is talking about how a girl can get cervical cancer even if she only has sex with one guy provided that the guy has had sex with many different women
· Let's talk about it some more…
· Before 1900, we associated this with penile cancer
· Alright, well let's talk about penile cancer…is it an STD?
· Note that 95% cases of penile cancer are associated with the presence of human papillomavirus (HPV)!
· There are 100 strains of this
· HPV-16 and HPV-18 are associated with cervical cancer
· It attacks epithelial cells
· Although condoms are not built against HPV, they are nevertheless impermeable to it
· 25-30% of women in North America are infected with this
· In a University of Washington study, 60% of women who were negative on a pap smear test were positive 5 years later
· However…most don't get cervical cancer from HPV
· Penile cancer is also associated with genital warts
· It is also associated with squamous cell carcinoma of the skin
· Prevention
· This is hard because there are NO symptoms of cervical cancer before metastasis (the spread of the cancer to other [I guess, more noticeable] places in the body)
· We need to somehow perform EARLY detection!
· The 5-year survival rate is 90% if cervical cancer is caught in the early stages
· But only 10-15% if caught in the later stages
· We often perform a "Pap smear" to check for this
· Here we remove outer cervical cells for visual analysis - is there any dysplasia?  CIN-1?  And so on…
· But the false negative rate is 15-40%
· But still, it leads to a decrease in incidence and mortality
· What vaccination options do we have?
· There are 2 types:
· Prophylactic (this means we are trying to prevent it)
· Therapeutic (we are trying to cure it…i.e. reverse the course of the disease)
· Merck is working on something called "Gardasil"
· They are in Phase 3 of trials right now…
· It prevents the cervix from being infected with HPV-16 and HPV-18
· However, what are the weaknesses of vaccines right now?
· We only have them for HPV 16 and 18, which cause 70% of all cervical cancers
· But we have to give it to the person BEFORE their first sexual intercourse!
 

Premenstrual Syndrome (PMS)

· Description and Definitions
· It has to occur during a luteal phase! (5-11 days before menstruation)
· Recall that the corpus luteum is secreting estrogen and progesterone during this time
· The woman is going to be reporting physical and behavioral changes…
· Perhaps a change in appetite
· Pain and swelling in the joints
· In some (more severe) cases, we also see:
· Clinical depression
· Fatigue (that is debilitating in some way)
· A loss of the sense of control
· The etiology (i.e. the cause) is unknown…how do these symptoms develop? We don’t know!
· Incidence and Prevalence
· Most women at some time will experience this stuff
· i.e. The Canadian Contraception Study in 1998 (n = 1599)…
· It was based on self-reporting
· And we see that 58% of participants report PMS
· 30% of participants said that it was a PAINFUL menstrual period!
· Also in the US…it was recorded that 10% of women were “disabled” at least once…that is, they could not fulfill daily obligations due to PMS
· Contributing Factors
· Early menarche is a contributing factor!
· Women who have longer menstrual periods are at greater risk…
· A pre-existing depression or mood disorder
· Treatment
· Note that Canada doesn’t have a site for PMS, but the US does because the drug companies push them because it’s a way to make money
· Perhaps therapy is an option…how can we help women to COPE with what they’re going through (as opposed to preventing the symptoms)
· Diet is also a possible option (something about the B vitamin)
· Estrogen therapy…(?)
· It’s not necessarily working well, but they push it anyway because they want us to be on some drug all the time!
 

Female Genital Mutilation

· This is also known as…
· Female circumcision
· Clitoridectomy (“ectomy” means to remove something)
· Incidence and Prevalence
· The data is unreliable on this!
· But the WHO estimates that…
· Over 100 million women worldwide have had some form of genital mutilation done!
· 2 million people per year are at risk!
· This means 6000/day!
· Description and General Types
· Types:
· Excise the prepuce (i.e. the clitoral hood)
· It may be all or just part of the clitoris…(sometimes cultural or regional differences will determine this)
· Excise the clitoris and labia min. (part or all)
· This one accounts for up to 80% of cases of FGM
· Excise of part or all of the external genitalia (which includes the clitoris and labia) and the narrowing of the vaginal opening
· This is only 15% of all FGM
· But it is the most serious one!
· Pierce, incise, burn, stretch the clitoris and labia
· These are alternatives…not usually carried out by physicians, obviously…
· Geographical Distribution
· This is mostly from Africa…it’s been reported in 28 countries there
· And in Asia and the Middle East…it’s inconsistently practiced
· Effects
· Pain and discomfort
· Infections (especially infibulation)!
· Hazardous sexual intercourse – because there is a lot of tissue damage and tearing! This makes them very vulnerable to STD’s and such!
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Introduction

· So this is any disease transmitted by sexual intercourse and/or mere contact
· Actually, we now say “STI” for sexually transmitted infections
· This is because infections sometimes don’t have symptoms right away…and so it wouldn’t be a “disease”…but it is still a problem!
· There are more than 50 STI’s…
· There are more than 21 organisms which cause this!
· Some of these organisms are viruses…bacteria…fungi…protozoans
· These things may be the main cause of preventable fertility in North America!
· In general…
· Males are more likely to have infections…and to have a greater variety of them!
· But females are more likely to have more severe symptoms…
· So as a public health officer…what is the challenge here?
 

Transmission

· Introduction
· STD’s account for 40-50% of all reportable diseases!
· There are certain things about STD’s that make them ideal for the transmission of diseases…
· Firstly, we have contact between mucous membranes!
· Exchange of bodily fluids
· We are in an ideal temperature here! Sexual activity deals with areas which are kept at normal body temperature
· All these things ensure micro-organism growth
· Factors Affecting Transmission
· Host susceptibility
· # of casual sexual encounters in ANY group
· Age at infection
· Congenital: from birth (maternal infection)
· Pre-puberty: sexual exploitation of children
· Highest rates are in people 20-24 years old
· Then 25-29 years
· Then teens (13-19)
· But note that STI’s are increasing in middle-aged women because of Viagra – men’s confidence is improving and so they go out and have sex with other women, then come home and give the STI’s to their wives
 

Types of STD's

· Syphilis
· This is a good example of the history of STI’s, and how it can be reduced in the population
· It is a bacterial thing: treponema pallidum
· Before 1900, there was very high morbidity and mortality associated with syphilis
· Al Capone, Fredrick Nietsche, John F. Kennedy all suspected of having syphilis
· This used to be called the “French pox”
· One debate was, “Did this come from the New World?” i.e. from North American back to Europe…
· Today, the morbidity and mortality rate from syphilis is far less…even without treatment!
· What about the incidence rate of syphilis?
· World-wide it is 50 million
· In Canada, it is less than 1/100,000 people
· It was more common in the 1960’s…but the general pattern is that prevalence is decreasing
· How does the disease progress if untreated?
· There may be painless lesions (at the site of infection)…but painless is not good because it will make people less likely to seek treatment…
· This lasts for 1-2 months
· During this time, the bacterium is incubating (10-90 days)…and we are still asymptomatic
· But then we get stages of symptoms:
· Most of these stages are latent though (meaning that still no symptoms are appearing yet)
· But if it goes untreated for 15-25 years…you can get…
· Tissue ulcers (you can get your nose falling off!)
· CV, CNS, eyes, and skin can also get affected
· And these are often painful!
· 25% mortality…
· CV complications can happen…
· Aortic aneurisms (this will cause a rapid death)
· CNS complications (inflammations)…and they can cause death
· Here we would probably see a behavioral change first…and then later diagnose it as syphilis
· How about treatment for this disease?
· Penicillin is the main course of treatment…but we need MULTIPLE courses of treatment
· And then we have to follow-up for a year after the treatment just to make sure it doesn’t come back
· But there is an increasing resistance to drug therapy
· If the infection is already in CV/CNS (they test this by looking at your cerebrospinal fluid)…you’ll have to have follow-up for the rest of your life because the threat won’t go away…
· Also, you can reverse any of the damage which has been done
· So here we have compliance issues because people don’t want to come back for the rest of their life!
· Gonorrhea
· The second-most common reportable STI in Canada and the US…
· It is bacterial…neisseria gonorrhea
· It’s been declining in incidence since the 1970’s!
· Since 1997, rise > 45%
· Men 30-39 years rise by 70%
· Symptoms…
· It is asymptomatic in 20% of males and 40-80% of females (this is contradictory to most STI’s, where it is more asymptomatic in males)
· The most common symptom is painful urination…
· And we see a discharge from the penis or the cervix…
· Although this is disgusting, from a public health viewpoint this is good because we will get increased reporting…and so we can treat it
· But if it is untreated at this stage…we’ll get inflammation
· For men, in the epididymus
· We can even get sterility in males as a result (STI’s may be the #1 cause of sterility in our society!)
· For women, they get it in the Fallopian tubes
· And then they’ll get pelvic inflammatory disease and birth defects
· Gonorrhea can disseminate to other tissues…
· We can get meningitis! (when the meninges around the brain are inflamed)
· Endocarditis (the endocardium becomes inflamed…this is heart tissue…)
· How do we treat this?
· Antibiotics…(always the first course for a bacterial disease)
· 20% of men and 40% of women have some kind of overlapping infection (i.e. another one at the same time)…i.e. chlamyadia or syphilis
· Often we want to have hospitalization and further treatment
· But now we are getting antibiotic resistance…so some of our treatments 
· Penicillin isn’t effective…
· Now we are on our 3rd generation of drugs…called fluoroquinolones (ciprofloxacin)
· i.e. This is our third try at finding effective drugs because the disease keeps mutating
· Recently we see that we are getting drug resistance in 5% of cases for Canada
· Also it is increasing in Asia, Australia, Hawaii, and California
· So now we treat with multiple antibiotics
· Chlamydia
· Here the name of the bacteria is the name of the disease
· It is also called nongonococcal urethritis (NGU)
· It is the most common STI today
· The incidence is increasing in Canada
· C. psittacosis and C. trachomatis bacteria are the cuases…
· Let’s talk about C. trachomatis…
· It may be the leading cause of blindness in the world!
· It leads to infertility in both males and females!
· It is responsible for all types of other infections (including non-STD’s)
· What are the symptoms?
· In males…
· About 50% of the time it is asymptomatic (again this is bad!)
· But when there are symptoms…it is inflammation of the urethra and surrounding tissue (we call this urethritis)
· In females…
· About 70% are asymptomatic!
· Mucopurulent (a mucuous and pustous discharge) is apparent
· Cervicitis and urethritis also happen!
· Pelvic inflammatory disease is another result…
· Note that all of these are for untreated chlamyadia…if we treat it, it wont’ be that bad!
· We also get salpingitis…which is the inflammation of the Fallopian tubes
· Sterility as well!
· Or if she doesn’t become sterile…she can’t get an ectopic pregnancy…which is when the inceptus doesn’t implant in the uterine wall where it is supposed to be
· Often it goes to the Fallopian tubes instead
· Endometriosis…when stuff grows in the genital area where it isn’t supposed to
· In newborns…
· They can get eye infections…
· Also pneumonia…
· We also see that it is associated with:
· Low birth weight
· Spontaneous abortions
· Neonatal death
· The different cell types in females are susceptible to infection at different ages…so when we are looking at chlamyadia in a female, the age will give us a clue what to look for…
· So pre-puberty we would see it in the vaginal cells
· And for more mature women we see it in the cervical cells…
· Treatment…?
· Again it is antibiotics…again penicillin doesn’t work…
· But we must treat both partners at the same time! Or else they’ll just get infected again!
· Herpes Viruses
· There are more than 50 different herpes viruses!
· This includes chicken pox, shingles, mononucleosis, etc.
· But we’re going to talk about HSV1 and HSV2:
· Herpes simplex 1 (HSV1)
· This is associated with labial herpes…
· This causes blisters, cold sores (around the mouth, face, lips, and eyes)
· It can also be in the genitals…oro-genital contact (?)
· We would probably want this instead of HSV2…
· Herpes simplex 2
· This is genital herpes
· We would see it in the genitals, buttocks, and thighs
· HSV1 and HSV2 present a similar clinical picture…
· But for genital herpes…85-90% of cases are HSV2…only 10-15% are HSV1
· And we transmit it via contact with an active lesion…so we need to be careful to not have sex when it is active
· And what are the symptoms of herpes viruses?
· Blister-like sores (either singles or in a clump)
· Swollen glands, muscle ache, fever
· This can last from days to weeks (average is 1 week)
· Whether our particular case is symptomatic or asymptomatic, the following things happen:
· The virus migrates to the sensory ganglia
· We can also get viruses which inactivate themselves…then later on they reactivate and travel down the nerve fiber to the skin
· Thus new and more lesions are formed
· They could be triggered by stress? diet? health?
· The virus can stay dormant in nerves for months or years
· Recurrences decrease after 1-2 years
· Perhaps the immune system is doing something about it
· They bring with them an increased risk (8x) of cervical cancer
· They have no cure
· But we can use the drug Acyclovir to relieve symptoms
· What are the complications of herpes viruses?
· If we get it at birth…
· It is 50% lethal!
· And if we survive…we'll have rash, fever, blindness, mental retardation
· If there are lesions, we'll perform a Caesarean section
· Cytomegalovirus
· This is in the Herpes family
· It is ubiquitous, meaning that it is everywhere in human populations!
· But it is usually asymptomatic!
· Also, it varies by geographical region
· It is transmitted thru bodily fluids such as:
· Saliva
· Semen
· Urine
· Breastmilk
· Blood
· How can we be infected with this?
· We can be infected with this in utero!
· Also during birth, or through breast milk, or in a day care!
· 40-80% of infections occur by puberty
· CMV has a range of effects…
· It can be mild (just flu-like)
· Or if we get really gangster…we'll get severe mental retardation, liver damage, and hearing loss!
· Human Papilloma Virus (which causes Venereal Warts)
· Let's talk about incidence and prevalence:
· In the US, approximately 15% of the population has HVP 
· There are 60 different strains!
· 750,000 infections per year
· This thing is highly contagious!
· The risk of infection for 1st time exposure is 80-85%!
· How does it mostly manifest itself?
· Through genital warts!
· And these things may enlarge during pregnancy!
· How is HPV related to cancers?
· It is associated with cervical, penile, and anal cancer
· However…most HPV strains are not highly associated with cancer
· More likely, they are associated with infertility!
· Both genders can carry and spread this gangster disease…
· Also, it can spread to infants at birth: as it passes through the birth canal, it will get the HPV and develop warts on the larynx…this will result in breathing problems!
· What about treatment for this beast?
· We have to use chemical destruction!
· Cryosurgery (kill by cold) or electrosurgery (kill by electricity) would be nice
· Also, there is laser surgery…
· Or injecting drugs into the lesion (intralesion injection)
· Vaginal Infections (there are 2 common types…)
· Candida albicans
· This is when we get a yeast infection in our vagina
· And the yeast proliferates in response to stressors such as:
· Pregnancy, contraceptive pill, diabetes, antibiotics
· What are the symptoms:
· white discharge, vaginal itching, swelling
· males: infection rarely rep'ted (WHAT DOES THIS STAND FOR!??!)
· Trichomonas vaginalis 
· This is a protozoan organism (in other words, a parasite)
· It is transmitted via sexual contact
· Women are often a non-symptomatic reservoir of this parasite!
· What are the symptoms?
· A foamy, yellow-green discharge
· Itching, swelling, painful urination
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Incidence

· In the developed world, 10-20% of couples in 1 year will be infertile…
· After 2 years of trying…7-8% of couples are STILL infertile…
· But in the developing world…
· It can be up to 30-40% of couples…this is in Africa (not on a per-year basis though…they don’t have those statistics…)
· Why do we need to know about this?
· Because we always deal with this in health care! People can’t have a baby and they are willing to do whatever it takes!
 

Risk Factors

· Both Sexes
· STD’s for sure! Chlmyadia can lead to infertility, for example
· Smoking
· Environmental factors
· Industrial exposure (i.e. to hydrocarbons and lead)
· The menstrual cycle can be affected for women…
· And sperm quality/quantity in men!
· Males
· Environmental exposures…
· Radiation can lead to permanent infertility! That’s why you wear lead barriers when you’re getting X-rays!
· Heavy metals…but it may be reversible!
· High heat…but we can reverse the effects of this too!
· Recreational drugs…alcohol/smoking…even caffeine (!) is thought to be a major cause of irreversible infertility
· Infectious diseases (especially STD’s, mumps) can lead to PERMANENT infertility…
· Endocrine changes
· Corticosteroids…
· This leads to decreased FSH and LH secretion!
· Even 30 mg prednisolone/day for 30 days (a common treatment for athletic injuries) can reduce spermatogen for 6 months after treatment
· Androgens (steroids)
· Decreased FSH, LH
· Prolonged…leads to atrophy of Leydig cells
· Variocele (39% of cases)
· This is a collection of large veins (usually in the left scrotum)
· It is though to increase temperature and cause problems!
· This is thought to be the leading cause of infertility in men (39%)!
· Altered semen volume
· This means that the average ejaculate is under 1 mL or over 6 mL! What happens is that the seminal fluid increases (not the sperm)…and so it can make it too dilute!
· Endocrine imbalances (9%)
· Minority due to decreased FSH and LH
· Erectile and ejaculatory dysfunction (5% of cases…)
· Ductal obstruction (7% of cases…)
· Usually the duct we are talking about is the epididymis
· Secondary due to infectious diseases (TB, gonorrhea, etc.)
· Cryptorchidism (4%)
· The testes are undescended…so they are at a too-low temperature
· We see this in 10% of newborns, 2% of 1 year olds, and 0.3% in puberty
· So if we see it in newborns, we don’t do anything about it because it usually comes with time
· But if we still see it in puberty…there’s probably a permanent loss of spermatogenesis…
· Unknown causes
· Females
· Maternal age
· It gets really hard once you get to 40 because there are only a certain number of ova which can be produced…
· Also we get a cumulative exposure to risk factors
· But pretty much it’s probably due to natural aging process of the reproductive system
· Ductal obstruction (a leading cause)
· Usually here we are talking about the Fallopian tubes…
· Endometriosis is 25-50% of cases of ductal obstruction
· Scarring from PID (usually in the Fallopian tubes) can also happen
· STD’s account for 75% of all cases of ductal obstruction! So the endometriosis may have resulted from an STI/STD!
· Less than 20% due to gonorrhea!
· Hormonal imbalances
· Psychological factors such as stress can lead to them…
· Physiological factors…
· Exercise-induced amenorrhea…esp. long-distance runners get no more menstrual periods!
· Undernutrition/malnutrition can be amenorrheic
· Some people think that your fat content affects your hormonal balance!
· Luteal phase defects (3-4% of cases)
· The corpus luteum is defective…
· Thus there is altered progesterone production
· It is related to multiple abortions! i.e. We get this if we have multiple abortions!
 

Reproductive Technologies

· Methods
· Artificial Insemination
· Fresh/frozen sperm (?)…see HLTH 210 maybe?
· “Swim-up” procedure is done to select for vitality
· Insert past cervix
· Either the husband’s sperm…
· Or assisted (donor) insemination
· Ethical issues
· Number of inseminations per donor?
· Recall the story where the doctor gave all women his OWN sperm…
· This is important not only for aesthetic reasons but because the children could mate together and not know it!
· Paternal rights/privacy
· What about the time when assisted insemination was used when a father thought it was his OWN sperm…and now he decides that because it’s not his sperm, he shouldn’t have to care for it!
· Induced Ovulation
· This is used when couples aren’t getting pregnant but they seem to be healthy
· So here we boost the female’s system to increase chances of success
· The drug is clomiphene citrate (anti-estrogen)
· Why anti-estrogen? Because LH and FSH stimulate ovulation…but they are on a feedback loop with estrogen…so if we block estrogen we get more LH and FSH
· But this might mean an increased cancer risk!
· Or we could use human menopausal gonadotropin (which his expensive)
· But here we just GIVE the woman FSH and LH…because the HMG contains it
· But the problem here is that more than 1 ova are produced!
· In Vitro Fertilization
· The 3rd option (if the first two don’t work) is IVF…
· The first one was in 1978
· In the US, 1% of all births are from IVF
· Now there are a lot of twin-products because more twins are born because of more IVF procedures
· The general approach is:
· You stimulate ova production
· By applying gonadotropin
· Then we get multiple oocytes maturing
· Then we collect and mature the oocytes
· We puncture the enlarged follicle and aspirate the oocytes out
· Then culture them for 3-30 hours (the large range exists depending on how much the oocytes have matured already)
· Then we collect the sperm
· Then they have to mature…the ejaculated sperm AREN’T mature yet…we have to culture them to simulate the environment of the female reproductive tract (which is where they undergo final maturation)
· Fertilization
· So here we mix the sperm with the oocytes and we culture them for 12-18 hours
· 42-48 hours later, we have 2-8 cells
· Then we transfer the embryos to the uterus
· This is controversial because how many do we transfer?
· Usually we transfer 3-4 because we assume that the chance of survival is lower…so we want to put in more to maximize our chances
· And the rest we store them frozen…or do we destroy them? But if we destroy them, isn’t that abortion?
· So the ethical issue here is ownership…who decides between the husband and the wife what happens?
· There are some alternative to this version of IVF…
· GIFT (Gamete Intrafallopian Transfer)
· Instead of transferring the embryo to the uterus, we transfer the oocytes and the sperm to the Fallopian tubes…which is where they would be if fertilization was taking place naturally
· ZIFT (Zygote Intrafallopian Transfer)
· You wait until you are at the cleavage stage then you put the zygote into the Fallopian tubes…you expect that it would leave the tubes and implant in the uterus…
· If they don’t, we’ll get an ectopic pregnancy!
· We think that these alternatives have a higher success rate than normal IVF because it’s more natural!
· Another variation is ICSI (Intracytoplasmic Sperm Injection)
· This is when a single sperm is injected into a mature ova…
· But we have to remove the glycoprotein coat on the sperm ourselves…etc…so it’s hard
· 10% of offspring from this procedure have abnormalities!
· This is expected because we are bypassing the selection procedure and putting any old random sperm into the ova…
· The last stage for IVF in general is…
· Optional fetal reduction!
· We do this if more than 2 fetuses are implanted…sometimes it is sensible to remove some so that the remaining ones have a higher chance of surviving…
· If they decide to do this…they use PGD (Pre-implantation Genetic Diagnosis) to decide which ones to remove
· So we remove cells from the embryo
· And we test for gene defects before implantation has occurred
· But there are ethical issues because people now have input on what criteria to use when testing! Do we remove a fetus because it has blue eyes?
· Issues
· "PROCEED WITH CARE: Final Report of the Royal Commission on New Reproductive Technologies"
· Artifical insemination
· They decided that it was safe and effective (provided we can ensure that the sperm are not infected with HIV)
· But the issues were that…
· Record-keeping is poor! We don’t know where the sperm come from!
· The legal system is unprepared for the legal issues!
· IVF services…
· The report said that the behavior of IVF clinics was unacceptable!
· They were using experimental approaches and claiming that they were clinical treatments
· Poor data collection…because their success rates were based on successful implantations…not fully successful pregnancies
· Also if a patient was treated 6 times and only worked once, they would consider it to be 100% success
· Safety is also an issue…
· Oct 2004: Am. Soc. Repr. Med. Conference
· First we looked at singleton pregnancies…
· They saw that if a singleton pregnancy resulted from IVF, there was 2x risk of premature birth, LBW, and 2x dead in the first week
· But after a year of life…there was no difference!
· So probably the problems were pre-natal…
· Multiple births
· IVF/GIFT: 45% of births are multiple!
· Without IVF/GIFT…it is 1.2% multiple births
· Let’s talk about twins…
· 3-4 x the risk of peri-natal mortality
· 3-4 weeks premature
· 30% lighter at birth
· 2x the risk f mental retardation and cerebral palsy
· European Society of Human Reproduction and Embryology in 200
· They decided to call multiple births as a result of IVF “complications”…not successes! Because that’s not a desirable outcome!
· Sweden only allows you to transfer one embryo now!
· Since 2000 when they instituted this law…there has been no difference in success rate!
· The ASRM recommend transferring only up to 2 if the mother is under 35…this because the mother can afford to try again if it doesn’t work…
· The problem is that the public think that success rate goes down and yet the cost is the same!
· And thus the clinics resist doing this because they will lose money if clients decide to go elsewhere!
· European Society of Human Reproduction and Embryology (2000)
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Definitions

· Contraception: the prevention of conception
· Birth control is the prevention of birth (this includes abortion)
· These two terms cannot be used interchangeably…understand why!
· Theoretical effectiveness: effectiveness of a certain method if used properly for every act of intercourse
· User effectiveness: effectiveness when it is actually used…i.e. maybe people don’t tend to use this every time…and so the absolute effectiveness goes down!
 

Methods

· Temporary Contraception
· Behavioral methods
· The oldest ones…abstinence is 100% effective (both theoretical and user)
· Coitus interruptus – withdrawing before ejaculation…also 100% effective
· Before 1900 in Europe, we thought this was the main way to control fertility
· The success rate is low especially for repeated intercourse…
· Because the pre-ejaculatory fluid contains viable sperm!
· Increase scrotal temperature (because this will mess up sperm production, I guess?)
· This is ineffective though…
· Symptothermal method
· Here we use temperature charts to figure out when we are ovulating
· Thus when we know there are no eggs to be fertilized, we can have completely safe sex
· But what are the risks with this?
· Stress, illness, and medications can change our cycle!
· The "unsafe" period for sex is long
· It is very involved - you have to figure out a lot of stuff
· Variable user effectiveness because it depends on how good you are with the method
· Barrier methods
· Male Condom
· Many types
· Decrease transmission of STD
· Not 100% user effective (can be used with other methods)
· Female Condom
· Polyethylene sheath
· In vagina and partly cover labia 
· Benefits
· Decrease transmission of STDs (esp. HPV)
· Female condom much safer to use
· Female control
· Disadvantages
· Cost > male condoms
· 75% user effective
· Decreased satisfaction
· Diaphragm
· Fit over cervix
· It includes spermicide, to kill any sperm
· Benefits
· Non-hormonal 
· Use when need (woman can learn to insert themselves)
· Cervical cap is smaller and harder to insert
· Prescription required (must be fitted by trained professional)
· IUD (intrauterine device)
· Place directly in uterus 
· But it is a foreign object, so there will be a local inflammatory reaction
· This prevents implantation of a conceptus
· Benefits
· Non-hormonal 
· Constant protection (<10 yrs)
· Disadvantages
· Increase risk
· Perforated uterus – made out of plastic and is very soft
· There is an increased risk for an ectopic pregnancy (must remove if pregnancy occurs)
· PID (pelvic inflammatory disease)
· Hormonal methods
· Oral contraceptive Pill 
· Combine estrogen + progesterone most common: so this decreases FSH and LH because of our negative feedback systems!
· Prevents ovulation
· Progesterone-only pill
· Mechanism not clear
· May inflame fallopian tube endometrium
· Increase cervical mucus viscosity – decreases ability for sperm to get through
· Benefits
· Constant effective protection
· Positive side effects (regular cycling less painful etc)
· But when do we see a decrease in effectiveness?
· Of women > 180 lbs
· Antibiotics use (especially Rifampin)
· Barbiturates
· Side effects
· Increase risk of phlebitis, endometrium cancer, hypertension
· Increase risk in smokers, especially >30
· So people try to find the lowest effectiveness of dose of estrogen/progesterone to prevent pregnancy
· Contraceptive Patch (Evra)
· Estrogen/progesterone is released through the skin
· Is replaced weekly
· Is new therefore effectiveness is not certain
· Intrauterine system (Mirena)
· Fitted into uterus (plastic) – note that this is similar to IUD
· Release progesterone
· Directly into the uterus
· Thus it allows ovulation (most times)
· However, the uterus cervix will be non-receptive to sperm
· 99% effectiveness in the first 5 years
· Disadvantage: similar to IUD
· Progesterone injection
· Depot-medroxyprogesterone acetate (Depo-Provera)
· Intramuscular injection every 3 months – don’t have to worry about taking something everyday
· Irreversible until 3 months have passed
· Side effects:
· Irregular bleeding
· Weight gain
· Post-Conception Methods
· RU-486
· Acts as antiprogestin (blocks progesterone receptors)
· Breaks fertile egg bond to uterus including miscarriage
· Effective within 7 weeks of 1st day of last menstrual cycle
· After 7 weeks, use prostaglandin to initiate uterine contraction so we can expel the fetus
· Severe side effects
· Abortion
· Remove conceptus, embryo and endometrium
· Before 6 weeks, we use suction curretage
· After 6 weeks, dilatation of cervix and curettage (dilatation and cervix)
· After 12 weeks, dilatation and evacuation (D and E)
· In effect we use "pliers" to crush the fetus and take out the body parts
· After 18 weeks, we do induction of labor
· Often we replace amniotic fluid with a concentrated saline solution so that the baby is salt-burned to death
· Long Term Contraception
· Norplant Contraceptive Implant 
· Six capsules under the skin
· Synthesize progestin for years
· This causes the cervical mucus to thicken and be impenetrable to sperm 
· Prevents ovulation in a large % of menstrual cycles
· Annual pregnancy rates < than 0.5/100 per year
· Problems:
· Inconvenience 
· Appearance
· Sterilization tie fallopian tubes
· Women: we can tie their Fallopian tubes
· Men: we give them a vasectomy, which involves cutting a hole in the vas deferens so that the sperm cannot get through (and join the semen, I guess?)
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Incidence

· U.S.
· In 1997, 13% of all births were to teens (females under 20 years of age)
· Approximately 1 million teens are pregnant each year
· However, this incidence has decreased since 1991: since that time, there has been a 25% drop
· Canada 
· In 1998, the teen pregnancy rate was about 1/2 the U.S. rate
· In 1996, there were 21,600 live births to teens aged 15-19 yrs
· there were 230 live births to teens aged 10-14 yrs
· Since 1997, the rate of live births for teens has exceeded the rate of abortions
· In the U.S., approximately half of teen pregnancies result in live births, and half in abortions
· Globally
· The following are the number of live births to females aged 15-19 per 1000 births as of 1995:
· Average for all countries: 65
· Canada: 24
· U.S.: 60
· Japan: 4
 

Determinants of Teen Pregnancy

· Socioeconomic Status
· Teen pregnancy is 5 times more likely to occur in low SES groups than in high
· 1/4 of all pregnant teens come from families earning less than $10,000/yr
· If pregnant, teens from higher SES groups are far more likely to have an abortion rather than continue with the pregnancy
· Low SES is associated with:
· earlier onset of sexual activity
· riskier sexual practices (without a condom, etc.)
· multiple sexual partners
· no reliable use of birth control (no/inconsistent use of condoms)
· Alcohol Use
· Atlantic Canada survey 
· 1/2 of all teens surveyed admitted to have had sex unintentionally on at least one occasion after drinking excessively
· Ethnicity
· First Nations teens are reported to have 4X the pregnancy rate than non-native teens
· If the teen is under 15 years of age, then they are 38X more likely than non-NATIVES of that age group"
· University of BC study (1996):
· Canadian teens of Non-Asian descent were likely to get pregnant than were teens of Asian descent
· This difference was independent of how much time their family had been in Canada
 

Teen Pregnancy and Health: What are the consequences?

· Loss of education and occupational opportunities
· U.S.: 74% of all teen mothers end up on welfare within 5 years of becoming pregnant
· Canada: 62% mothers under the age of 18 live below the “poverty line”
· Increased risk of anemia and high blood pressure during pregnancy
· Teens are less likely to gain adequate weight during their pregnancy
· From the ages of 11 to 17 years, female gain about 69% of their body weight
· They also gain about 15% of their height during these years
· Therefore, they require much of their energy for their own growth and development
· Their diet is also poor relative to that of older pregnant women
· Pregnant teens:
· consume about 1/2 the Recommended Dietary Allowances (RDA) of iron
· 40% the RDA of zinc 
· 70% the RDA of calcium 
· They are less likely to have adequate prenatal care
· They have a greater risk of having a baby with low birthweight
· They have greater rates of perinatal mortality/morbidity
· Offspring of teenaged mothers are at greater risk
· The infant mortality rate for offspring of teenaged mothers is 60% greater than for offspring of older mothers
· Offspring of teenaged mothers are twice as likely to be admitted to hospital for accidental injuries
· They are 3 times more likely to have behavioral problems at school, and 3 times more likely to be sentenced to jail terms by the time they reach their mid-20’s
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[Questions]

 

Topic 1

· Maternal Mortality
· Unsafe abortions
· The non-discussed sexual health issues in the world
· HIV/AIDS
· Physical environment includes
 

Topic 2

· Testosterone
· Summary
· Scrotum
· Target tissue hormones
 

Topic 3

· Prostate cancer incidence/prevalence
· Prostate CA demographical data
· Prostate CA mortality rates (up until now we have been discussing incidence/prevalence, which is NOT the same)
· Digital rectal exam
· PSA test
· Prevention of prostate CA
· Male neonatal circumcision geographical data
 

Topic 4

· Estrogen functions
· Progesterone functions
· Neuroendocrine control of female reproductive system
· Reproductive Cycle
· Menopause
 

Topic 5

· Cervical cancer incidence and prevalence
· Cervical cancer risk factors
· Cervical cancer prevention
· Pap smear
· Other names for female genital mutilation
· FGM incidence/prevalence
· FGM geographical data
 

Topic 6

· Incidence rate of syphilis
· Syphilis treatment
· Gonorrhea incidence
· Gonorrhea consequences
· Gonorrhea drug resistance
· Chlamydia info
· Herpes
· Effects of CMV
· HPV
· Candida albicans
 

Topic 7

· Male environmental exposure
· Male ductal obstruction
· Male endocrine changes
· Female ductal obstruction
· Female luteal phase defects
· IVF
· ICSI (Intracytoplasmic Sperm Injection)
· "Proceed with Care"
· American Society of Reproductive Medicine Conference 2004
· Sweden IVF policy
· ASRM
