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Points Received

Part I:  Multiple Choice (30 points)

Part II:  True and False (20 points)

Part III:  Short Answer (50 points)

SCORE

I. (30 points) Multiple choice questions, 2 points each, only one (the most appropriate) answer is correct.

1. Full development and function of seminiferous tubules requires all of the following hormones, EXCEPT:

A. LH

B. FSH

C. Somatostatin

D. GnRH

E. Testosterone

2. In humans, fertilization usually occurs in the:

A. vagina

B. uterine cervix

C. uterine cavity 

D. oviduct

E. abdominal cavity 

3. Home-use kits for diagnosis of pregnancy are based on the detection of one hormone in the urine. The hormone is:

A. FSH

B. Progesterone 

C. Estradiol  

D. hCG

E. LH

4. The major characteristics of the sperm include the following, EXCEPT

A.  Small head

B.  Long tail 

C. Always carries an X sex chromosome

D. Presence of the acrosome


E. Haploid number of chromosomes

5. During the menstrual cycle, the LH surge:

A. Depends on the positive feedback of increasing levels of estradiol

B. Induces ovulation

C. Promotes the formation of the corpus luteum at the site of the ruptured follicle

D. All of the above

E. None of the above

6. Why does the blastocyst have to implant in the uterine wall? The major reasons include all of the following EXCEPT:

A. Rapid cell proliferation exhausts nutritional resources of ovum

B. Need to find an alternate source of oxygen and energy supplies

C. Favorable environment due to increased vascularization of uterine mucosa under the influence of high progesterone levels

D. Favorable environment due to hypertrophy of uterine mucosa under the influence of high estrogen levels

E. Decrease in muscle contractions (more quiescent uterus) under the influence of high levels of estrogens and prostaglandins

7. The placenta:

A. Permits exchanges of gases between maternal blood uterine sinuses and umbilical vessels of fetal villi

B. Permits exchanges of nutrients and metabolic waste between uterine maternal blood sinuses and umbilical vessels of fetal villi

C. Secretes hormones

D. Is an hemochorial discoid structure that reaches its greatest size and efficiency by the 4-5th month of pregnancy

E. All of the above

8. Optimal respiratory/metabolic exchanges between mother and fetus are achieved by special adaptive measures that include all of the following, EXCEPT: 

A. Establishment of organ priorities depending on needs and function

B. According these criteria, the liver is 1st, the heart 2nd & the brain 3rd 

C. The establishment of special structures that shift the better blood to the organs according their priority

D. Among the special structures, the foramen ovale shifts the blood directly from the right atrium to the left ventricle

E.  The ductus venosus shifts some of the blood from the umbilical vein to the inferior vena cava

9. Thyroid hormones are needed for the normal development and maturation of the brain.  They promote development of:

A. Synaptogenesis

B. Neuronal branching (increased number of dendrites, length of axon)

C. Myelination

D. Their presence in normal levels is particularly critical the first 2-4 weeks after birth. Their absence at this “critical period” will result in abnormal brain development and impaired cognition, memory and behavior (as in the condition of “cretinism”)

E. All of the above

10. In the embryo and the fetus, major hormones/factors promoting growth include the following, EXCEPT:

A. Growth hormone

B. Insulin

C. IGF-1

D. IGF-2

E. T3/T4

11. During prenatal development, the brain derives originally from 3 vesicles that give rise to subsequent 5 vesicles. The hypothalamus one of the most important regulatory brain area derives from:

A. the telencephalon

B. the diencephalon

C. the mesencephalon

D. the metencephalon 

E. the myelencephalon 

2.  During prenatal development,

A. The major source of energy is glucose

B. Glucose is stored in the fetal liver as glycogen

C. Levels of insulin & insulin sensitivity are high

D. Glucocorticoids facilitate glycogenesis

E. All of the above

13. Fetal brain metabolism depends on:

A.  Blood flow supplied by the carotid arteries

B.  High activity of the glycolytic enzyme, glyceraldehyde-P-dehydrogenase (anaerobic metabolism)

C.  While the activity of the oxidative enzyme succinic dehydrogenase is low (aerobic metabolism) 

D.  All of the above

E.  None of the above

3.  Differentation into the male sex has the following characteristics, EXCEPT:

A. Occurs in the 6-8 postnatal weeks

B. Depends on the presence of one or several genes on the Y chromosome

C. Depends on the differentiation of the indifferent gonad into a testis secreting testosterone 

D. Depends on the presence of the enzyme 5 alpha-reductase to transform testosterone in methyl-testosterone for the differentiation of secondary sex organs and external genitalia

E. Depends on the secretion of the Wollffian –Inhibitory- Substance (WIS)

15. After promoting sex differentiation of the male gonads, fetal androgens:

A.  Have organizational actions on the CNS

B.  Promote differentiation of some brain areas such as the “sexually dimorphic nucleus: in the hypothalamus 

C.  Promote differentiation of some spinal cord areas such as the “nucleus of the bulbocavernosus” in the lower spinal cord

D.  All of the above 

E.  None of the above 

II. True (A) and False (B) questions (2 points each, total 20 points)

16. An anencephalic newborn has the same weight at birth than a normal newborn (without considering the weight of the head)

17. The lipids are the major source of energy for the fetus 

18. In the fetus, the liver has an hematopoietic function that is no longer present after birth

19. The ductus arteriousus shifts some of the blood from the aorta to the pulmonary artery

20. Requirements for Fe are extremely high in the fetus and pregnant mother

21. Individuals with Turner syndrome (ovarian dysgenesis) are females with abnormal sex chromosomes (XXX)

22. The masculinization of the SDN-POA and, later on, the appearance of male behavior, depends on the presence of circulating androgens at a critical age (in humans, about the last trimester of pregnancy)

23. Pseudohermaphroditism in males may depend on the inactivity of the enzyme 5 alpha reductase or a failure of appropriate receptors to bind androgens

24. IGF2 has an important growth promotion action in the fetus

25. “Critical periods” during development are characterized by rapid growth and differentiation and great sensitivity to toxic or beneficial environmental stimuli

III. Short Essay Questions (50 Points)

26. (10 pts) Please consider the hypothalamic control of the male gonads for the following questions:

a. Draw / Diagram the regulatory axis for male reproductive hormones (5 points)

b. List the hormones at each level of regulation and describe their role in reproduction (5 points)

27. (10 pts) For the following question, please consider fertilization:

a. List the stages of fertilization and provide at least one major event for each stage: (6 Points)

b. Define the following terms: (4 Points)

1. Capacitation

2. Morula

3. Fertilization

4. Zona Pellucida

28. (6 pts) Describe the changes that occur in the prospective mother to prepare for implantation. 

29. (6 pts) List three factors associated with implantation and maintenance of early pregnancy, provide an example and/or give the suggested role.

30. (3 pts) What is the Germ Layer Theory? 

31. (3 pts) For each of the following groups, identify the presumptive germ layer from which these structures originate: 

  


   
Skin and appendages, Nervous System, Adrenal Medulla

                  
Epithelium of alimentary tract, bladder, thyroid gland, and    prostate

                   Teeth, Connective tissue, blood, smooth and striated muscles

32. (3 pts) Describe briefly what you would expect at the following time points of early development of the nervous system 

a. 3-4 Weeks

b. 5-6 Weeks

c. 6-7 Weeks

33. (4 pts) Defend this statement with evidence presented in class: “Those who are better educated live longer and with less disability.” 

34. (3 pts) Name three major fetal reflexes. 

35. (2 pts) Following birth, what is an indicator of normal maturation? 

