HD EXAM #1:  DEC 14, 2005


1. Each compartment of the spermatozoa has a different role to play in fertilization. The role of the midpiece is:

a. concerned with production of hydrolytic enzymes for egg penetration.

b. concerned with production of ATP for flagellar movement.

c. concerned with synthesis of histones packaged with the DNA in the nucleus.

d. the location of the Golgi apparatus.
2. The acrosome:

a. contains factors that will stimulate transcription following fertilization.

b. fuses with the egg nuclear envelope

c. undergoes its final maturation in the female reproductive tract (capacitation).

d. is produced during fetal life and stored in the Golgi apparatus.
3.  Unlike the male where initiation and completion of meiosis is a continuous process, the ovum 

a. is held in metaphase of the 2nd meiotic division until puberty.

b. begins meiosis in fetal life and is held in the 1st prophase.

c. can complete meiosis in fetal life, hence depleting the ovary.

d. loses a lot of its cytoplasm during meiotic divisions.

4. Completion of 2nd meiotic division of the ovum is triggered by


a. fluid secretions in the oviduct.


b. sperm entry.


c. ovulation.


d. age of the egg.
5. As embryonic development proceeds, cell differentiation becomes evident. The micrograph below is from an early (just implanted) embryo. 
[image: image1]
The group of cells at the pointer will become/contribute to all of the following except?

a. embryo. 

b. amniotic membrane. 

c. placenta.


d. hypoblast. 
6. Compaction at the 8-16 cell stage results in


a. the down regulation of cell adhesion proteins.


b. divergence of cell fates for the inner and outer blastomeres.


c. loss of blastomeres.


d. hatching from the zona pelucida.

7. The diagram shown below (especially the lower one) illustrates that there are several routes by which epiblast cells migrate through the primitive streak.
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That stream of cells indicated by the arrow:  


a. have the potential to become notochord.
 
b. have the potential to become somites.


c. have the potential to become endoderm.

d. have the potential to become cardiac tissue.

8. Prior to lateral folding, which of the following statements best (most completely) describes processes taking place in the lateral plate mesoderm?

a. The entire plate folds on the right and left sides toward the midline.


b. The lateral plate splits into somatopleure and spanchnopleure.


c. The lateral plate splits into somatopleure and spanchnopleure and the leaflets fold toward the midline.


d. The lateral plate splits into somatopleure and spanchnopleure and the leaflets fold toward the midline while encompassing a portion of the extra-embryonic coelom.

9. At the level of the midgut, lateral folding during the 4th week

a. is complete; there is no connection between the yolk sac and embryonic endoderm.


b. is incomplete; the gut tube remains open to the amnionic cavity.


c. is incomplete; the gut tube remains open to the yolk sac via the vitelline duct.


d. completes the process of forming the umbilical cord.

10. Flexion, like folding, narrows the gut tube. In addition, however, it also accomplishes which of the following?


a. Brings the heart into the thoracic region.


b. Is responsible for the initial division of thoracic and peritoneal cavities.


c. Bring the cloacal membrane ventrally.


d. all of the above.

11. The neural plate undergoes a series of morphological transformations from plate stage to neural tube stage. After the closure of the neural folds to form the tube, the tube is a single layer of cells with a central canal. Which of the following statements is true concerning the neural tube?


a. It is the source of the neural crest.


b. It is the source of virtually all CNS neurons.


c. Proliferation of the cells lining the canal results in its total obliteration. 


d. Although CNS neurons are generated by the neural tube, the glial component of the CNS is formed from neural crest elements.

12. As the neural tube closes it remains open to the amnionic fluid at cranial and caudal ends. These openings are called neuropores. The non-closure of the anterior (cranial) neuropore


a. results in a minor brain malformation- hydrocephalus.


b. results in major brain malformation- holoprosencephaly.


c. results in a major brain malformation- anencephaly.


d. results in a malformation known as spina bifida.
13. The neural crest at the level of the trunk gives rise all of the following except


a. sympathetic ganglia.


b. dorsal root ganglia.


c. adrenal medulla.


d. connective tissue of the face.
14. All of the following describe the somites EXCEPT:


a. They are epithelial rosettes.


b. They contain the precursors for vertebrae.


c. They are pre-figured as somitomeres.


d. They give rise to all skeletal muscle except in the limb.

15. In the limb picture below the white arrows in C and D indicate a specific structure.

a. It is the apical ectodermal ridge and is essential for limb elongation.


b. Removal of this structure results in total disorder of the limb skeleton regardless of when it is removed.


c. Removal of this structure results in total truncation of the limb skeleton in a distal to proximal fashion.


d. all of the above.
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16. In reference again to the limb bud picture above, the loose core of cells below the ectoderm as pictured in D 

a. will give rise to limb skeletal muscle.


b. will give rise to peripheral nervous system elements innervating the limb.


c. will form the cartilage model of limb skeleton.


d. will differentiate into dermal melanocytes.
17. To accomplish their embryological "goal" it is necessary for the cells of the somite to


a. undego an epithelial to mesenchymal transformation.


b. down-regulate their adhesion molecule, e-cadherin.


c. migrate from site of origin.


d. all of the above.

18. The embryo not only folds in the lateral to medial plane but also flexes at cranial and caudal ends. Which of the morphogenetic factors underlie the flexion process?


a. Rapid growth of the CNS.


b. Relative stiffness of midline mesoderm.


c. Relative stiffness of paraxidal (somites) mesoderm.


d. All of the above.

19. The individual vertebrae are derived from:


a. a single somite, except the lumbar vertebrae.


b. the caudal half of one somite and the cranial half of its neighbor.


c. a single somite, except the cervical vertebrae.


d. the cells occupying the dorso-lateral aspect of the somite.

20.  As a consequence of cephalic folding the coelomic cavity is partitioned into abdominal and thoracic cavities by a structure known as the


a. Septum transversum.


b. Ventral mesentery.


c. Connecting stalk.


d. Dorsal mesentery.

21.  A cyst of the thyroglossal duct is least likely to be seen in or around:


a. The tongue.


b. The hyoid bone


c. The thyroid cartilage.


d. The pharyngotympanic tube.  

22.  Which of the following organs is NOT derived from the endoderm:


a.  Pancreas.


b. Thyroid.


c.  Spleen.


d.  Liver.       

23.  Which of the following is NOT derived from ectoderm:


a. The lining of the middle ear cavity.


b. The retina of the eye.


c. The neural tube.

d. The anus below the pectinate line.

24.  Which of the following pharyngeal arch components is (are) mesodermal in origin?  


a. aortic arch artery


b. pharyngeal arch muscle

      c. cartilage rod

      d. a and b




e. b and c

25.  Which pair of pharyngeal grooves will give rise to the left and right auditory meatus?


a. first




b. second


c. third


d. fourth

26.  The oral (oropharyngeal) membrane is composed of 
a. ectoderm only
b. ectoderm and endoderm


c. ectoderm, endoderm and neural crest-derived mesenchyme
d. ectoderm, endoderm and mesoderm-derived mesenchyme
e. endoderm only

27.  The palatal processes develop as swellings on the oral surfaces of the

a.   medial nasal processes

b.   lateral nasal processes


c.   maxillary processes




d.   mandibular processes


e.   globular process

28.  If the somitomeres in the cephalic region were to be fully developed somites, what number would be assigned to the structure that is now the first somite (S1)?


a.  S6


b.  S7


c.  S8



d.  S9


e.  S10
29.  The fourth pharyngeal pouch gives rise to the


a. pharyngotympanic tube and tonsil


b. inferior parathyroid gland and thymus


c. superior parathyroid gland and parafollicular ( C ) cells



d. thymus and tonsil

30.  The nasolacrimal duct forms from epithelium that is enclosed when the following facial processes merge:


a. medial nasal with medial nasal


b. medial nasal with lateral nasal


c. maxillary with lateral nasal


d. maxillary with medial nasal

31. What factor does NOT contribute to the movement of the palatal processes from a vertical to a horizontal position?

a. hydration of the ECM

b. apoptosis of the MEE


c. movements of the tongue

d. downward growth of the lower jaw complex

e. straightening of the cranial base

32.  Which DOES NOT contribute to eye formation

a. the hyaloid artery

b. neural crest (neurectoderm)

c. an ectodermal placode

d. the 2nd aortic arch 

33.  Non-identical sibs are expected to be genetically identical at ____ % of all loci?

a. 25%

b. 0%

c. 75%

d. 50%

35.  The word “syndrome” can best be defined as:

a. A constellation of anomalies known to have a single, specific genetic basis. 

b. A characteristic pattern of anomalies, presumed (but not known) to be causally related.

c. Either of the above.
d. None of the above.
36.  The degree of intellectual impairment expected in a baby born with an isolated cleft lip and palate is:

a. Mild to moderate mental retardation.

b. Low normal IQ.

c. No intellectual impairment is predicted.
d. Superior intelligence.  

37.  An ultrasound examination at 20 weeks gestation shows a lubo-sacral neural tube defect and bilaterally clubbed feet.  The mother wants to know if the future child’s cognitive development will be normal.  Intellectual outcome in NTDs is:

a. Superior intelligence.
b. Generally good if the defect is in the L-S spine.

c. Is highly variable and depends on the presence of associated anomalies.


d.
Uniformly poor.
38.  Lobar holoprosencephaly is demonstrated in a 22 week sonogram.  Amnio shows normal chromosomes, and the parents want to know the degree of mental impairment that this malformation predicts in concrete terms.  The best answer to this would be:

a. A child with this malformation will be mentally retarded but should be able to be toilet trained and is expected to acquire language.

b. A child with this condition is not likely to ever walk, talk or control body functions.

c. The outcome is completely unpredictable.
d. This child will have no significant neurological deficits.  
39.  A mother has a history of a child with anencephaly.  She is contemplating another pregnancy and has been reading on the internet about MTHFR gene mutations and their relationship to NTDs.  She requests MTHFR genotyping, and your response to this is to:

a. Send for MTHFR testing immediately since this will allow you to determine recurrence risk and establish proper folate dosing.

b. Refuse to send MTHFR testing since it is expensive and irrelevant.  She should take maximal folate supplementation and her recurrence risk is low.  

c. Send MTHFR testing immediately and figure out later whether it was indicated or relevant to her medical care.
d. Explain to her that the internet is not a reliable source of information and that neural tube defects have nothing to do with folate intake or metabolism. 
40. A human fetus is spontaneously aborted during the 4th week of development.  The fetus is autopsied.  A small diverticulum is found growing from the presumptive duodenum into the ventral mesentery.  The diverticulum is found to be divided into a larger cranial and a smaller caudal bud both projecting ventrally. These diverticula would have formed: 

a. the pancreas and spleen.
b. the liver and gall bladder.

c.
the pancreas.

d.   the rectum.
41.  Which of the following is most true of the development of the spleen?

a. 
It is a derivative of the developing foregut.
b.
It arises in the ventral mesentery.
c.
It develops from the somatopleural mesenchyme overlying the left kidney.

d.
It develops in the midline mesenchyme of the dorsal mesentery.
42.  Which statement is most correct?  The vitelline duct:

a.  connects the primitive midgut to the yolk sac.

b.  forms an axis around which the midgut rotates.

c.  gives rise to the biliary system.
d.  is a cause of umbilical hernias.

43.  During an operation on a child for intestinal obstruction, a surgeon is shocked by the arrangement of the intestines.  The duodenum is found to be lying ventral to the transverse colon, which is retroperitoneal.  The surgeon CORRECTLY attributes the defect in the midgut to:

a.  Abnormal rotation of the gut.

b.  Insufficient growth of the midgut. 

c.  Absence of rotation of the gut.

d.  Abnormal migration of neural crest cells.

44.  Fecal contamination of urine is most likely to result from which of the following defects?


a.   Failure of the foregut to be recanalized.


b.   Persistence of a vitelline duct.


c.   Persistence of an allantois.



d.   Incomplete closure of the urorectal septum.


45.  The cloaca contributes to the formation of all except:


a. the bladder.
b. the uterus.
c. the rectum.
d. the anus.
46.  The spleen is derived from the:


a. the dorsal pancreatic bud.

b. midgut endoderm.

c. dorsal mesogastrum.

d. neural crest.
47.  The cephalic (cranial) neural crest cells DIFFER from the trunk neural crest cells in that the cephalic neural crest cells are able to differentiate into 

a.  Mesenchymal derivatives.


b.  Sensory ganglion cells.

c.  Autonomic ganglion cells.

d.  Schwann cells.

e.  Pigment cells.
48.  The neural crest contributes cells to a large diversity of organs.  These include all EXCEPT:


a.  Melanocytes (pigment cells) of the epidermis.


b.  Dorsal root ganglia.


c.  Sympathetic ganglia.


d.  Adrenal cortex.


e.  Adrenal medulla.  

49.  The extraembryonic mesoderm is a structure that:


a.  Disappears by the end of the fourth week.


b.  Contributes to the formation of the placenta.


c.  Divides into somatopleuric and splanchnopleuric mesoderm.


d.  Gets re-organized into the somites.  

 

50.  Which of the following is suspended only by a dorsal mesentery:

a. the abdominal esophagus.
      b. the superior duodenum.
      c. the rectum.
      d. the stomach.
 

51.  Which is NOT TRUE about the urorectal septum:

a. it divides the urogenital sinus from the rectum.

b. it is composed of Rathke's folds.

c. it is formed by Tourneaux's fold.
      d. it separates the hindgut from the midgut.
52.  Pulmonary hypoplasia IS NOT caused by:

a. lung bud agenesis.

b. diaphragmatic hernia.
      c. abnormal or reduced branching morphogenesis.
      d. defective muscle formation in the diaphragm.
HAVE A GREAT HOLIDAY.  SEE YOU IN 2006!
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