LESSON TOPIC GUIDE

Hospital Corpsman Class “A” School
9710

Lesson Topic Title:
Anatomy and Physiology:  The Genitourinary System 
Lesson Topic Number:
1.17
Allotted Lesson Time:
4.0 Hours Didactic

INSTRUCTIONAL MATERIALS:

A.
Instructional References:

1.
Tortora, G. J., and Grabowski, S. R., Principles of Anatomy and Physiology, Seventh Edition, New York, NY:  Harper Collins Publishers, 1993.

2.
Hospital Corpsman 3 and 2, NAVEDTRA 10669-C.  Washington, DC:  U. S. Government Printing Office, 1989.

B.
Instructional Aids:

1.
Visual Aid Panel (VAP)

2.
VIPER Program 

3.
Female reproductive model

4.
Male reproductive model

5.
Nephron model

6.
Kidney model

7.
Charts

          8.
Film:   Urinary/Reproductive System        

                    35175DN

          Miracle of Life 602296DN

          Basic Human Anatomy of the Urinary System

          801606DN

Basic Human Anatomy of the Reproductive

System 801608DN

STUDENT MATERIALS:

1.
Student Handbook

EVALUATION:

1.
Written, criterion-referenced examination; the criterion for passing is 70%.

HOMEWORK:

1.
Reading assignment:  

2.
Written assignment:

                     a.
Complete Worksheet 1.17



TERMINAL OBJECTIVE:

1.17  List the structures of the genitourinary system 

        (reproductive and urinary systems) and their

        basic physiologic functions.

Enabling Objectives:  

1.17.01  List and identify the basic structures of the male                   reproductive system and their functions.

1.17.02  List and identify the basic structures of the female

            reproductive system and their functions.

1.17.03  State the steps in the menstrual cycle.

1.17.04  List and identify the structures of the urinary system              and their functions.

1.17.05  List the basic steps in the formation of urine.

1.17.06  List the basic characteristics of urine.







I.  INTRODUCTION
A.
Establish contact.





1.
Introduce yourself, your rank/rate, and give the Topic Title of the lesson.

Display name, rank/rate, Lesson Title, and Number.





2.
If this is the first time teaching this group of students, proceed with a formal introduction of yourself.

Give any background information that might be of interest.





B.
Classroom policies:

1.
Break information 

2.
Food and beverages 

3.
Talking in class 

Ask/answering questions, etc.





4.
Instructor availability   







C.
State Lesson Objectives:

Turn to the cover page and read the Objectives.





1.
State and display the TO and EOs for the Lesson Topic.



D.
Establish readiness:







1.
Provide motivating statements.







a.
Develop interest in the Lesson Topic.

Why the student needs to know the lesson material.





2.
Overview 

Advise students to ask questions and take good notes.









a.
Homework, if any 

b.
Associated labs 

c.
Testing 

d.
Grading criteria 

II.
PRESENTATION
1.17.01  List and identify the basic structures of the male reproductive system and        The structures of the male  
            their functions.                                                                                             genitourinary system are dual                                                                                                                                           purpose; they have functions in                                                                                                                                         both the reproductive system of                                                                                                                                        the human body and the urinary                                                                                                                                        system of the body.

A.  Penis 
    1.  Composed of three cylindrical rods of erectile tissue                                              Explain the three columns of erectile

                                                                                                                              tissue.

    2.  Surrounds the urethra outside the pelvic cavity 

    3.  Glans penis ‑ distal end of the penis                                                                     Explain circumcision.

         a.  Also called the head of the penis 

    4.  Function is to introduce semen into the vagina 




       Semen is a mixture of both














       spermatozoa (sperm) and gland














       secreted fluids.

B.  Urethra 
    1.  A tube that transports semen and urine to the outside of the body 

C.  Scrotum 
    1.  Skin‑covered pouch of contractile muscle tissue suspended from the perineal             Located outside the pelvic cavity, the

         region                                                                                                            testes produce and store sperm at about













                3oC lower than the core body














      temperature.

    2.  Internally divided into two sacs ‑ each containing a testis, epididymis, and                Scrotal sack rises and falls to help

         the first portion of vas deferens                                                                          maintain this lower temperature.

D.  Testes ‑ male gonads                                                                                            Gonads ‑ organs of reproduction

                                                                                                                              which produce mature carriers of 

    1.  Located in scrotum, one testicle in each scrotal cavity                                            genetic material (DNA).

        a.  Sperm production occurs here.                                                                        Sperm:  1) Head ‑ contains genetic

                                                                                                                                              material 

                                                                                                                                          2) Tail ‑ provides motility 

         b.  Secrete male hormone, testosterone, which promotes maleness; development 

              and  maintenance of secondary sex characteristics 

E.  Epididymis
    1.  Elongated, cord-like structure along the posterior border of the testes 

    2.  Sperm mature here - normally within 10-14 days.

    3.  Provides storage and transportation of sperm 




      Sperm are propelled by peristaltic














      contraction.

F.  Vas deferens                                                                                                      Seminal duct, ductus deferens 

    1.  A small tube that connects the epididymis and ejaculatory duct                               

    2.  Carries sperm to the ejaculatory duct 

G.  Ejaculatory duct 
    1.  Formed union of the vas deferens with ducts of seminal vesicles at posterior 

         of urinary bladder 

    2.  Terminates in urethra at prostate gland 

    3.  Function is the transportation of secretions                                                           Carries both spermatozoa and seminal

                                                                                                                              vesicle fluid 

H.  Seminal vesicles 
    1.  Two pouches lying along inferior, posterior surface of the bladder

    2.  Secrete a viscous, alkaline fluid at the time of ejaculation 

    3.  Provides nutrient‑rich media for sperm 

I.  Prostate gland                                                                                                     Prostate is quite small during

                                                                                                                              childhood.  It grows to the size

    1.  Chestnut-sized, doughnut-shaped gland encircling urethra, just inferior to the            of a chestnut during puberty.

         bladder 

    2.  Secretes thin, milky-colored fluid at the time of ejaculation that aids in the

         motility of spermatozoa.  It also nourishes the sperm.

    3.  The prostate is palpated during a rectal exam for males after middle age to check

         for cancer. 

J.  Adrenal Glands 

    1.  Located on the superior surface of each kidney 

    2.  Produce male sex hormones (androgens) 




                The adrenal glands also produce














      other hormones essential to health,














      e.g., aldosterone to maintain Na+













      level, epinephrine and norepinephrine













                for fight-or-flight response, as well as














      others.

1.17.02  List and identify the basic structures of the female reproductive system 

             and their functions.

A.  Ovaries - female gonads  

    1.  Two almond‑shaped and sized glands located on both sides of the uterus, inferior      Identify on diagram.

         to each fallopian tube 

    2.  Immature ova (eggs) are stored in the ovaries.  During the menstrual cycle, the         Ovarian follicles (immature eggs

         ovum matures in one of the ovaries and is released.                                               surrounded by cells) are finite in

                                                                                                                              number and will decrease in number

                                                                                                                              until none are left at menopause.

    3.  Produce estrogen and progesterone                                                                     The hormones stimulate sexual desire,

                                                                                                                              prepare, and maintain the uterus

                                                                                                                              for implantation.

B.  Fallopian tubes                                                                                                   Identify on diagram.

    1.  Serve as ducts from ovaries, providing a passageway through which ova are

         transported to the uterus 

    2.  Fertilization of the ova normally occurs in these tubes.

C.  Uterus 
    1.  A structure in the pelvic cavity, consisting of a fundus, body, and cervix.                 The cervix is at the inferior end of the

                                                                                                                              uterus, prior to the vagina.

    2.  Shaped like an inverted pear, about 3” long and 2” across at the widest portion.

    3.  Walls composed of three layers, continuous with respective layers of fallopian           Perimetrium ‑ A thin, fascial covering

         tube                                                                                                                of the uterus 

                                                                                                                              Myometrium ‑ Bulk of the uterus, is

                                                                                                                              the muscular portion composed of

                                                                                                                              involuntary muscles.

                                                                                                                              Endometrium ‑ Composed of

                                                                                                                              epithelium that sloughs 

    4.  Main subdivisions:

        a.  Fundus ‑ Portion of the uterus above openings of Fallopian tubes 

        b.  Body ‑ Major portion between fundus and cervix 

        c.  Cervix ‑ Inferior portion, opens into upper end of vagina 

    5.  Functions in:

        a.  Menstruation

        b.  Pregnancy

        c.  Labor

D.  Vagina 
    1.  Musculomembranous, collapsible tube, capable of great distention 

    2.  Situated between rectum and urethra/bladder 

    3.  Functions:

        a.  Receives semen from penis 

        b.  Serves as lower portion of the birth canal 

        c.  Serves as an excretory duct for uterine secretions and menstrual flow 

E.  Vulva 
        a.  Structure constituting the female external genitalia                                             Mons pubis ‑ Pad of tissue situated

                                                                                                                              over the symphysis pubis; at puberty

                                                                                                                              becomes covered with hair.

        b.  Labia majora ‑ Prominent cutaneous folds extending from mons pubis to

             perineal region 

        c.  Labia minora ‑ Small folds of tissue medial to the labia majora                            Clitoris - Small structure of 

                                                                                                                              erectile tissue situated at the

                                                                                                                              junction of the labia minora.

                                                                                                                              Bartholin's gland ‑ located on either

                                                                                                                              side of the vaginal orifice.

                                                                                                                              Secretes a viscous, alkaline fluid

                                                                                                                              lubricant.

F.  Perineum ‑ Region containing external genitals and anus 



      (Some references define as area














      between external genitals and anus.)

G.  Mammary glands ‑ Accessory structures to reproduction 

    1.  Develop at puberty under the influence of estrogen and progesterone 

    2.  Function ‑ Lactation of milk for nourishment of newborn 

H.  Adrenal Glands 

   1.  Located on the superior surface of each kidney 

   2.  Produces female sex hormones (estrogens) 





       Estrogens are also produced by the 














       ovaries and the placenta.  

1.17.03  State the steps in the menstrual cycle.
A.  The menstrual cycle is a process of the complex female reproductive system.

B.  Duration of the cycle is normally 24 to 35 days with an average length of 28 days.     

C.  The menstrual cycle is regulated by hormones in the body.

      1.  Menstrual Phase (Menses) - the endometrium of the uterus sloughs off.                 Menstrual cycle may vary according

           Day 1-5 of the 28-day cycle.                                                                            to the female’s hormonal level.

      2.  Preovulatory Phase  - time between menses and release of a mature ovum 

           (egg).  Approximately days 6-13.  An immature egg starts maturing in one

           of the ovaries.

           a.  The hormone estrogen starts the production of a new uterine surface 

                layer.

           b.  The cervix undergoes changes and an increased amount of mucous

                is secreted.

       3.  Ovulation - the release of a mature ovum into the fallopian tube 

            a.  Occurs on day 14 

       4.  Postovulatory - the time between ovulation and onset of menses, days 15-28 

            a.  Mature egg cell enlarges and secretes estrogens and progesterone.                   Mature egg is also known as a follicle.

            b.  If no fertilization occurs, follicle size decreases, hormone production 

                decreases, and menses will occur.

1.17.04  List and identify the basic structures of the urinary system and their

             functions.

A.  Primary function of the urinary system is to help maintain homeostasis by controlling 

     the composition, volume, and pressure of the blood. 

    1.  Removes and restores selected amounts of water and solutes  

B.  Kidneys                                                                                                              Located between the level of the last 

                                                                                                                               thoracic vertebrae and third lumbar

    1.  Two kidneys are located posteriorly, just below the diaphragm.                                vertebrae 

        a.  They filter the blood, removing the waste products of metabolism.

       Ammonia, urea; and ions -














       Na+, Cl-, H+, etc.

        b.  Selectively excrete or reabsorb water 

    2.  Functions of the kidneys are to filter the blood to:

        a.  Help regulate the composition and volume of blood.



      Control pH by excreting H+
        b.  Help regulate blood pressure.





                Secrete renin

        c.  Contribute to metabolism.







      Stimulate glucose production,


















      red blood cell production, and














      vitamin D utilization

    3.  Parts of the kidney:

        a.  Cortex ‑ Outer layer of the kidney, reddish‑brown in color 

        b.  Medulla ‑ Inner, spongy portion                                                                     Mass of tubules that drain 

                                                                                                                              urine into the renal pelvis 

        c.  Renal pelvis - Urine drains from the medulla into this part of the kidney,

             which becomes the ureters.

        d.  Nephron - Microscopic functional unit of the kidney where the work takes

             place.  Located in the cortex and medulla.

             (1) Renal corpuscle - Portion of the nephron where the blood is filtered.
     Glomerulus and Bowman’s capsule 

             (2) Renal tubule - Portion of the nephron where substances needed by the

                  body are reabsorbed 

C.  Ureters ‑ Tubes which carry urine from each kidney to the bladder by peristalsis          Contractions of the ureters 

D.  Bladder ‑ Hollow, muscular organ in the pelvic cavity which collects urine   

E.  Urethra ‑ Small tube leading from the bladder to the outside of the body.  It is the

     terminal portion of the urinary system.

1.17.05  List the basic steps in the formation of urine.
A.  Urine is the excreted fluid that results from the kidneys’ filtration of blood which 

      is a two-part process:

    1.  Filtration ‑  Arterial pressure forces plasma through the nephron where water,

         salts, glucose, and other dissolved blood components are filtered out of the blood.  

        a.  Filtration by the kidneys is not very selective.

    2.  Selective reabsorption ‑  of glucose and essential proteins

        a.  Specialized tissue of the nephron selectively allows portions of the filtered fluid

             back into the blood stream, including:

             (1) Glucose, amino acids, urea, ions






Na+, K+, Cl-, Ca2+, HC03-,















HP042-
             (2) Water

        b.  About 99% of the filtrate is returned to the blood.  

        c.  Remaining 1% of filtrate is waste products which are excreted as urine 

1.17.06  List the basic characteristics of urine.
A.  The average adult excretes 1 to 2 liters of urine every 24 hours.

B.  Color ‑ Yellow or amber, but varies with concentration and diet.

C.  Normal, freshly-voided urine should be transparent (clear). 

D.  Normal urine is slightly acidic.

E.  Aromatic, but becomes ammonia-like if left standing 

F.  Urine is approximately 95% water and 5% waste products.

III.  SUMMARY
A.  Structures of the male reproductive system and their functions 

B.  Structures of the female reproductive system and their functions 

C.  Steps of the menstrual cycle 

D.  Structures of the urinary system and their functions 

E.  Steps of urine production 

F.  Characteristics of normal urine 

IV.  APPLICATION 
V.   EVALUATION 
A.  Oral questions 

    1.  What is the primary function of the prostate gland?

    2.  The penis is made of what type of tissue?

    3.  What is the primary function of the fallopian tubes?

    4.  Mammary glands are known as what type of organ?

    5.  What is ovulation?

    6.  What is the primary function of the kidney?

    7.  Define selective reabsorption.

    8.  How much urine is produced by the average adult in 24 hours?

B.   Written, criterion-referenced examination 
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