Dr. Nedwidek
BIO Reproduction, Development, STDs: March 6-7ish, 2013

Aim 1: How do animals reproduce?

DN: We hopefully previously examined mitosis and meiosis verbally and visually.  What happened to each paternal “brother” chromatid and maternal “sister” chromatid at the end of mitosis versus meiosis.  Distinguish between homologs and sister chromatids.

We humans have 23 chromosomes in sex cells.  Assuming crossovers do take place and all essential genes are represented, how many shuffle combinations are possible for the event that generates every human sex cell? 

Bartsch 2011 or 2012 or probably 2013 p 63 has good references on cell division.

Regents are due starting late march (after spring recess to preserve my sanity and decrease the chances for mutiny).

Frog lab internal is the week of march 4 (specifically march 6 and 7).  Algae lab follows that over a split week, details tbd.

Some notes about the genetic outcomes of meiosis.  Recombination refers to both crossover events and different pairing of maternal and paternal homologs in the gametes.  All sex cells originate from a 2n primary germ cell that ultimately yields 4 x 1n sex cells.  Mutations can also introduce change in meiosis (but are basically the only way to introduce change in mitosis).  Spontaneous mutations at some low frequency cannot be avoided; they are harmful, innocuous, or helpful, but most are innocuous.

Gametogenesis: Key is in a jpeg I sent you dated from early march 2008.

In male animals, the testes make sperm via spermatogenesis:

-diploid primary spermatocytes give rise to spermatozoa cells (haploid).

-4 spermatids (1n) are made per meiotic event.  Draw events from class notes: done (you have it)

In female animals, ovaries make eggs via oogenesis:

-diploid primary oocytes give rise to three polar bodies plus an oocyte or egg, all haploid.

-only the egg can undergo fertilization.  Draw the events below: done (you have it)

Sexual reproduction: define terms below: to be Done (defining the terms, that is) in class

Monoecious: normally hermaphroditic

Diecious: requires separate male and female sexes

These terms are no longer widely used, but you will still see them in older texts and on exams in this class.  But why study?  I heard good grades grow on trees and studying is too boring for Stuy students.
Procedure:

Mechanism: Monoecious
Diecious

External Fertilization




Corals, Urchins, Amphibians, Fish

Internal Fertilization
Flat/Tapeworms

Mammals, Monotremes, birds,





      Annelids &Snails
Amphibs,Reptiles,bugs,snails, sharks

Parthenogenesis: aphids and some lizards do this form of asexual, haploid reproduction.

Steps for Sexual reproduction by internal fertilization include:

Courtship (in some species, stimulates ovulation): followed by sexual union

Copulation (see also aud p 725): this is insertion of the male sex organ into female

Intercourse: requires ejaculation for successful fertilization; followed by orgasm

Withdrawal: the pull out is necessary for obvious reasons.

Fertilization and development then occurs if fert successful page ref also aud 727

Aim 2: How do humans reproduce?

While I’d love to have you write all this in class, we need time for discussion (open discussion...this means you need to read this ahead of class PLEASE), so here goes:

Know male sex organs: Audesirk 726: Testis (gonad), epididymis, vas deferens, urethra, penis, seminal vesicles. Prostate gland, bulbourethral glands.  Important male hormones: GnRH, LH, FSH, testosterone controls secondary sex characteristics, which are...List:

->Body and facial hair-pubic, underarm too

->Muscle growth (connects to testosterone)

->Broadening chest-lower voice

->Larger voice box/larynx (Adam’s apple)

->Sperm cell production begins when testes enlarge or “drop”

Know sex organs in females: Audesirk 729: Ovary (gonad), fimbria (opening of Fallopian tubes), Uterine tube/fallopian tube/oviduct, uterus (womb/when pregnant), cervix, vagina.  Important female hormones: progesterone, estrogen, FSH, LH, GnRH all regulate sex characteristics, which are...List below.

->Pubic and underarm hair

->Breasts/Mammary glands develop and grow.

->Hips widen (to support fetus)

->Female Repro System; maturation of overy and uterus

->Egg cells mature

You must know and be able to articulate functions of each organ listed above.

Males, Table 36-1 Audesirk page 726

Females, Table 36-2 Audesirk page 729

And you have already been introduced to the hormones listed below in the endocrine unit.  Go back and look at that.

Hormone (Type)
Role in Females

Role in Males

LH (pept)

ovulation, CL, stims follicle, 
stims testosterone synth & secretion




secretion of E and P

FSH (pept)

stims follicle growth, E
stims Sertoli cells and sperm synth 




secretion, ovulation

P: progesterone (ster)
shuts down LH, FSH,forms
---------------

uterine lining (placenta)

E: estrogen (ster)
female sec sex character’s,
---------------




eggs, uterus prep for fetus;




stims follicle

GnRH (pept)

stims LH, FSH

stims LH, FSH

Testosterone

-------------------

male sec sex characteristics

You must know menstrual cycle control (you had a HW covering this) for your exam: 

Copy the info from board that comes from 2 similar graph charts on Audesirk p 732 and Towle p 1052. Menstruation is a 4 week cycle; ovulation occurs at 2 weeks and menses flow at 4 weeks if fertilization has not occurred.  Steps of the cycle are in your notes below:

1. GnRH stimulates AP to release FSH.

2. Follicle grows, which takes 2 weeks.

3. Maturing follicle secretes more estrogen.

4. More estrogen stimulates LH, FSH at day 12.  More LH: secondary oocyte and one polar body form due to meiosis I, follicle grows, corpus luteum forms.

5. Ovulation occurs (Day 14) due to follicle growth.

6. Corpus luteum (CL) secretes estrogen and progesterone.

7. FSH, LH production both shut down, E and P increase, and stimulate uterine lining to grow.

8. If no fertilization, no pregnancy-CL disintegrates (negative feedback).

9. E and P decrease endometrium is shed-this is the menstrual flow or period—day 28/day1; then follicles start over/process resumes.  Mention moodswings/hormone changes.
Take notes on human reproduction and fertilization as needed in addition to below.

-If a fertilized egg implants in the uterus, no menstrual “period” occurs in females; hence, the colloqual term “late period” is used to describe the result of successful implantation.

Steps in human reproduction/fertilization:

-In humans, internal fertilization is accomplished by copulation.

-In human males, the erection of the penis occurs through visual or physical stimulus (masturbation) or both; after erection, the penis is then inserted into the female vagina.  In animals, this union or insertion is called copulation.

-Upon ejaculation, semen (which contains sperm and glandular secretions providing nutrients and pH balance) is expelled, usually inside the female.

-300-400 million spermatozoa are made for every 3-4 milliliters of semen.

-The male orgasm follows ejaculation.

-In females, following penis insertion, the vagina/labia and the clitoris (which is anatomically and tissue-specifically like a female version of the penis) receive increased blood flow, and the clitoris becomes erect (usually stimulated by penis physically rubbing it and the “G spot”).  This can but does not always lead to female orgasm.

-While the male orgasm requires ejaculation, which is mandatory for fertilization to occur, the female orgasm is totally unnecessary to successfully achieve fertilization.  Alas, this is good and bad.  Furthermore, because successful female orgasm is not apparent externally, it is possible for females to “fake it” with enthusiastic vocalizations during sexual intercourse.  So, only she knows for sure.........sorry, guys.......
The Union of Sperm and Egg: Fertilization: Pay attention to the timing of these events.

-Fertilization can succeed only if copulation occurs within a few days of—either before or after—ovulation of the secondary oocyte.  Every female is born with a lifetime supply of primary oocyte eggs stalled at prophase I.  Fertilization actually efficiently stimulates the  completion of egg production, or development of the secondary oocyte, at meiosis II.  The last division of meiosis II formally occurs at fertilization.

-The egg leaves the ovary, surrounded by a corona radiata of follicle cells, and a jellylike zona pellucida shell.  

-The unfertilized egg travels down the oviduct toward the uterus where it is overwhelmed by many sperm, but a number less than the 300 million produced post-ejaculation; sadly, many sperm are killed by  the acidic vaginal environment, which is why the semen is basic, so at least some of the sperm can survive.

-“Head” enzymes in the lucky sperm carry out the acrosome reaction.  These enzymes are specific for breaking down the corona and the zona.  1/100000 sperm reach the oviduct (also called fallopian tube or uterine tube), and 1/20 of those find the egg.

-When “the one” lucky sperm finds the egg, enters, and fuses with the plasma membrane of the egg, this triggers a true “shell” to be formed by the zona that keeps out further sperm.

-The two haploid nuclei (one from egg and one from sperm) fuse, forming a diploid nucleus.  This is the zygote, which develops into an embryo (more complex), and ultimately a fetus (yet more complex).  Identical twinning occurs in the first few divisions post fertilization.  When the two “first division” cells separate, monozygotic identical twins result; very rarely, identical triplets or quadruplets can form if the second division cells separate as well.  Monozygotic multiplets are true clones that occur naturally.  Fraternal or dizygotic/multizyogotic twinning is the result of individual fertilization events and does not result in genetically identical offspring.

-The blastocyst stage (embryonic stem or ES cells are derived from this tissue) is what implants in the uterus.  If implantation occurs in the uterine tube, this is called “ectopic pregnancy” and is in-viable or not viable.

-In Vitro Fertilization (IVF) is when the above process of sperm-egg union is carried out external to the female body; the healthy embryos are successfully implanted in  the uterus as blastocysts and monitored.  Alas, IVF does not involve sexual intercourse, but for couples struggling with infertility, it may be the only natural way to conceive children who are genetically their own.  The first successful child resulting from IVF was called a “test-tube baby”.  This technology has recently been combined with preimplantation genetic diagnosis (PGD) to eliminate harmful genetic diseases from certain families.  A Nobel prize in medicine was awarded to a British Scientist named Robert Edwards for the development of IVF in October, 2010.  The first successful test tube baby named Louise Brown was born in Great Britain in 1978 with Technology developed by Dr. Edwards.

Take notes on animal embryonic development on separate sheets in addition to below. The parts of an animal embryo are the chorion, amnion, allantois, and yolk sac (aud/748).  You should know the difference between egg, zygote, embryo, morula, blastula, gastrula.
Aim 3: What are the steps in Human Development?

The Stages of Development

-As the zygote moves from ovary to uterus, it undergoes a rapid series of MITOTIC cleavage events: 2-cell, 4-cell, 8-cell, morula.  At day 7, the hollow-ball blastocyst, which is the human version of the ordinary mammal’s blastula, implants in the uterus. (aud 754)

-In humans, the blastocyst, which is near the embryonic disc, is a layer of cells separating the amnion from the yolk sac.  The blastocyst is the best source for ES cells, which have great potential as undifferentiated cells—they can become/diffferentiate into any cell type. Stem cells can be harvested at this precise stage.

-At day 15 through week 3, early, mid- and late gastrula stages present/gastrulation occurs.   A three-layered embryo is formed. When the ball of cells starts to fold in on itself, differentiation has begun.  We are deuterostomes, meaning we (simply) have “2 holes” (mouth and anus), and undergo radial cleavage (around a central axis).

-Tissue fates (see Aud 749) are determined by their position as development and differentiation progress; fill in the chart below:

Name 


Location in Lay terms

Forms Tissue type (differentiation)

Ectoderm

“out”



skin,hair,nails,nervous system

Mesoderm

“middle”


gonads, body cavity linings, outer

layers of  digestive tract

Endoderm

“in”



organ linings, lungs, throat, inner

digestive tract


-Within a month of conception and early in the process of development (implantation through about week 12 of trimester 3), the fertilized zygote, now an embryo, “communicates” that it is “friendly” with many chemical signals (the most significant of which is believed to be human chorionic gonadotropin or hCG) that maintain the uterine lining and ward off an immune reaction to the baby, which is only part “self” relative to mom.  Most standard pregnancy tests assay for large amounts of hCG in urine.

-These chemicals cause “morning sickness” which is essentially extreme nausea.  It is a necessary inconvenience.  About 50 years ago, women taking a drug called thalidomide to reduce primarily the nausea effects of morning sickness and some other side effects of pregnancy gave birth to “malformed” babies.  Thalidomide had actually interfered with limb development in these children, and was subsequently banned. (see Aud 760)

Aim 4: What are the beauties and the risks of sexual intercourse?

DN: Please address the following: We previously mentioned the use of IVF (in vitro fertilization) for conception and harvesting of ES (embryonic stem) cells from blastulae or the human blastocyst.  Name a pro and con for each technology.

Dolly, the cloned sheep , is discussed in detail on audesirk 194-195.  In this case, the somatic DNA of a mammary cell was de-differentiated and inserted into a bona fide sheep egg “shell”.  It is genetically better/more robust to have newborn sheep.  Why?

The Beauties of sex: It provides pleasure and babies. More about the development of a baby human being, post-conception:

The Womb: Chorionic villi and the uterine lining form the placenta, and the developing embryo secretes hormones such as HCG (human chorionic gonadotropin--this is the indicator of pregnancy in most home dipstick tests like EPT).  The placenta allows selective exchange of materials like oxygen, nutrients, and toxins between mom & fetus.

Human Pregnancy Trimesters, each 3 months.

Trimester 1: In the first 2 months of pregnancy, there is great risk for damage to the fetus due to the rapid rate of differentiation and dramatic change that occur during this time.  At three weeks post-conception, gastrulation occurs and the neural tube including the brain, spinal cord, and nervous system form. At nine weeks post conception, toes, eyelids and major brain parts emerge.  The structures that support the embryo are the amnion or amniotic sac, chorion consisting of chorionic villi, placenta also called the endometrium or afterbirth, and the umbilical cord or stalk, which is anchored to the uterus.  Certain illnesses have critical effects upon the unborn fetus here.  An example is rubella or german measles, for which people receive a childhood vaccine now.

Trimester 2: In these three months, the uterus enlarges, fetal heartbeat and movement can be detected via ultrasound.

Trimester 3: The fetus grows quickly and develops changes that facilitate its existence outside of the mother.  At 8-9 months post-conception, the fetus is viable if born.  At the end of pregnancy, prostaglandins initiate birth along with estrogen and oxytocin.  Oxytocin stimulates breast milk production and uterine contraction (syntocin can be used to induce labor).  At birth, the amniotic sac or “water” breaks, the baby is released head first through the cervix and vagina via a series of contractions, and the placenta or afterbirth follows.  The mother’s mammary glands have already prepared to produce milk, and she starts lactating immediately upon baby beginning to suckle her breasts.

The Risks of Sex:

Humans have sex to fulfill a variety of emotional needs in addition to conceiving a baby.  We share these behaviors with primates like bonobos, who have many “types” of sex with no intention of creating offspring, but instead to release emotional tension.  Humans live more complicated lives, so precautions should be taken to prevent the transmission of Sexually Transmitted Diseases (STDs) (see aud 734), also known as venereal diseases (VD).  They can be caused by bacteria, viruses, protists and arthropods, and they can be transmitted by the following forms of contact: penis to vagina (vaginal intercourse), mouth to penis (oral sex), penis to anus (anal sex).  All of these activities are commonly expressed using a number of “colloquial”, sometimes extremely vulgar, references, but you should know the proper simple verbal terms used to describe these acts, as it can enable you to communicate and gain extremely important information about sexual activity in a mature way as you grow.  OK, I tried valiantly.....

Some examples of diseases:

Bacterial: 

Symptoms




Treatment

Gonorrhea

genitourinary pustular infection

Antibiotics

Syphilis

genital infectin advances to NS

Antibiotics

Chlamydia

inflammation of urethra


Antibiotics

Viral:

HIV/AIDS

severe immunocompromise; die of sec. Infection
None

Genital herpes

genital blisters and cold sores


Antiviral/no cure

Genital warts

HPV is cause; lead to cervical cancer

Antiviral/Vaccine

Protists:


Trichomoniasis
milky discharge at genitals


Antibiotics


Arthropod:

Crab lice

pubic irritation and itching


Antibiotics/hygeine

Most forms of contraception (see aud 737) are geared toward preventing pregnancy.  The pill and Ortho Evra interfere with hormones thereby preventing ovulation, while IUD’S, sponges and diaphragms with spermicide interfere with the process of conception mechanically and/or chemically.  The only barrier method currently available that interferes with both conception and STD transmission is the latex condom (for vaginal and anal sex) and/or dental dam (for oral sex).  Their use is highly recommended for sexually active individuals who do not wish to conceive a child or to contract an STD.  Aside from abstinence or celibacy, latex condoms are in fact the only truly effective HIV/AIDS & STD prevention method.  Sadly, a broken condom is not at all effective, and only latex works, not porous materials like sheepskin.  Most contraception does not protect against disease, only against pregnancy.  HPV (human papilloma virus) (see attached article on vaccine) is the leading cause of cervical cancer, even in monogamous relationships.  Importantly, reproductve rights for women (which include the right of women to use contraceptives and to choose to have abortions) have become political and religious issues rather than human rights issues over the last 40 years in the history of our country.  We will discuss this briefly but seriously in class.
Other Topics: Drugs for arousal: This is for people who have difficulty achieving erection (commonly called ED or erectile dysfunction), usually due to groin injury or other malfunction.  Drugs such as Viagra and Cialis should not be abused, and erections that go on indefinitely are dangerous and are not a sign of virility! These drugs can cause hypertension and heart problems.  Females entering menopause stop producing fertile eggs, at about age 50-60.

Record 5 questions in your notebook about any of above topics for class discusssion FRI 3/8/2013, because Fridays are of course the best days to discuss any racy, hot-button issues.  That should be a fun class.  Prepare for a 1 period exam Tuesday 3/12/13, deities willing.  You are responsible for the following material: audesirk chapters 11, 36 and 37 and towle chapters 8 and 52, as well as Bartsch topic 4. The topic areas you are responsible for are: mechanisms for mitosis and meiosis; similarities and differences between sexual and asexual reproduction; fundamental differences between animal reproduction: monoecious versus diecious and internal versus external fertilization; fundamental physical differences between male and female humans: anatomy, secondary sex characteristics, goals and process of sexual intercourse; hormones involved in reproduction; human development: stages from zygote to embryo, 3 trimesters of fetal development; sexually transmitted diseases, prevention, cures, and contraception.  Diagrams and tables you should be able to label and understand: audesirk p 203, 726, 729, 732, 757 (development through week 5).

Reproduction is no joke, and the events and mechanisms are extremely complicated.  Some of the terms and their descriptions will be completely new to you, and I advise that you read the notes that I have sent and that you DILIGENTLY take down in class extremely carefully.  Resistance is futile. You should internalize it if you want to do well.
Our next unit after this is plants.  JOY!   If you intend to take the SATII in biology, go to: http://sat.collegeboard.com/register/sat-dates

May 2 registration. June 1 test date.
