HD Exam #3: Mar 22nd, 2006


1.  The sinus venosus contributes primarily to the formation of:

a.  Left atrium.

b.  Right atrium.

c.  Left ventricle.

d.  Right ventricle.

2.  The lower end of the bulbus cordis contributes primarily to the formation of:

a.  The right ventricle.

b.  The left ventricle.

c.  The coronary sinus.

d.  The ductus arteriosus.

3.  Which of the following events does NOT normally occur after birth:

a.  The ductus arteriosus closes.

b.  The ductus venosus closes.

c.  The coronary sinus closes.

d.  Pulmonary artery pressure falls.

4.  Defects of conotruncal septation include all of the following EXCEPT:

a.  Tetralogy of Fallot.

b.  Persistent truncus arteriosus.

c.  Atrial septal defect.

d.  Transposition of the great arteries.

5.  During routine ultrasound examination of a pregnant woman at 12 weeks, you notice that the foramen ovale is patent.  The correct interpretation is that:

a.  This is normal, the foramen only closes around 18 weeks.

b.  This is normal, the foramen only closes after birth.  

c.  This is abnormal, but most cases will spontaneously resolve and close before birth.  

d.  This is abnormal, the foramen is usually not patent until 18 weeks. 

 6.  Which of the following malformations is prevented by folate supplements:

a.  Ambiguous genitalia.

b.  Meningomyelocele.

c.  Patent ductus arteriosus.

d.  Cleft Lip.

7.  Which of the following is NOT an appropriate therapy for a neonate with hypoxia secondary to persistent fetal circulation:

a.  Intermittent positive pressure ventilation.

b.  Nitric oxide gas by inhalation.

c.  Extra-corporeal membrane oxygenation.

d.  Nitrogen gas by inhalation.  

8.  Which of the following is NOT used to determine the Apgar score:

a.  Presence or absence of cyanosis.

b.  Presence or absence of reflexes.

c.  Heart rate.

d.  Blood pressure.  

9.  Meconium aspiration into the lungs of a newborn child may be secondary to:

a.  Intrauterine asphyxia.

b. Tracheoesophageal fistula.

c.  Tracheal stenosis.

d.  Abnormal branching morphogenesis in the lungs.

10.  Which of the following statements about Necrotizing enterocolitis is FALSE?
a.  Mainly affects term infants.

b.  Mainly affects preterm infants.

c.  Results in death or injury to potions of the intestine.

d.  May require surgical intervention.

11.  All of the following are radiographic findings of Necrotizing enterocolitis EXCEPT:

a.  Pneumatosis intestinalis

b.  Free air in the peritoneal cavity

c.  Fixed and dilated intestinal loops

d.  Absence of air in the intestinal loops

12.  Which of the following is NOT considered an acceptable treatment for Necrotizing enterocolitis?

a.  Stop oral feedings.

b.  Replace formula feeding with breast milk

c.  Gastric decompression

d.  Parenteral antibiotics

13.  Exposure to a teratogen at what time during development is most likely to cause congenital heart disease?

a.    2 weeks

b.    8 weeks

c.  16 weeks

d.  26 weeks

14.  In what percentage of cases can the cause of a specific birth defect be determined?

a.  2%

b.  10%

c.  30%

d.  60%

15.  Failure of the mother to adhere to a strict metabolic diet in which of the following inborn errors of metabolism can result in congenital heart disease and mental retardation in the fetus?

a.  Tyrosinemia

b.  Glycogen storage disease type 1

c.  Gaucher disease

d.  Phenylketonuria

16.  Exposure to which of the following during the first trimester is most likely to be teratogenic?

a.  Thalidomide, taken to control symptoms of morning sickness

b.  Cocaine, taken recreationally at a party.

c.  An x-ray of a broken arm.

d.  One frozen margarita to celebrate Cinco de Mayo.

17.  Which of the following has NOT been associated with birth defects?

a.  Mutations in the transcription factor PAX6.  

b.  Amniotic bands.

c.  Folic acid supplements.

d.  Retin A (a vitamin A derivative).

18.  Why do men have nipples?  Choose one correct answer:

a.  Because like women, they also have circulating estrogen.

b.  Because they developed mammary ridges during the fourth embryonic week.

c.  Because neural crest cells migrated to the area before sexual differentiation.

d.  Because like women, they also have a mesonephric duct.

19.  How many pharyngeal arches fully develop on either side of the human embryo’s neck region?
a.  twelve.

b.  four
.

c.  five.

d   six.

20. The auditory (pharyngotympanic, Eustachian) tube is formed at the site of the:

a.  first pharyngeal groove (cleft).

b.  first pharyngeal pouch.  

c.  second pharyngeal groove (cleft).

d.  third pharyngeal groove.  

21.  The diaphragm is formed from:

a.  The septum transversum and ventral mesentery.

b.  The septum transversum and pleuroperitoneal membranes.

c.  The septum transversum and the pericardial membrane.

d.  The septum transversum and the dorsal mesentery.  

22.  Each of the following is true of the growth factor, GDNF, EXCEPT:
a.  It is a ligand for the receptor tyrosine kinase, Ret and the bind protein GFRalpha1.
b.  It attracts migrating neural crest-derived cells.  

c.  It promotes proliferation of neural crest-derived cells. 

d. It is secreted by neural crest cells.

23.  Each of the following is true of the growth factor, endothelin-3, EXCEPT:  

a.  It is an active peptide that is cleaved from a larger, inactive, big endothelin-3 in the tissues within which it acts by an endothelin converting enzyme.
b.  It inhibits the differentiation of enteric neural crest-derived precursors into terminally differentiated neurons and glia.
c.  It acts cooperatively with GDNF and Ret.
d.  It is required for the formation of enteric neurons.  

24.  A mutation is induced in an unknown gene (X).  Mice that are homozygous for the mutation are found to die within 1 to 2 days of birth. They are noted to have megacolon.  Pathological examination reveals the absence of ganglia in the distal colon.  Which of the following is correct?  

a.  Gene X may be required for development of the gut endoderm.  

b.  Gene X may be required for development of the enteric nervous system.  

c.  Gene X may be required for development of the gut mesoderm.  

d.  Gene X is required for development of all neural crest cells.

25.  A mouse mutant born with agangionosis of the colon AND renal agenesis is MOST likely to be lacking the function of:

a.  Endothelin 1

b.  Tbx-1

c.  HOX D13

d.  RET

26.  A neonate is born with chorioretinitis, hepatosplenomegaly and cerebral calcifications.  The teratogen most likely to be the cause of this condition is:

a.  Thalidomide.

b.  Phenytoin.

c.  Cytomegalovirus.

d.  Retin A. 

27. Primordial germ cells:
a. Migrate from the yolk sac to the gonad

b. Form and differentiate in the gonad

c. Pass from mother to the fetus via the placenta

d. Form in the mesonephric duct.  

28.  The ovum completes meiosis
a. Just before entry of the sperm.
b. During puberty.
c. After fertilization.
d. After implantation.
29.  Which is true?
a. The inner cell mass forms the placenta

b. The trophoblast forms the placenta

c. The 8-celled embryo contains a fluid-filled cavity 

d. The trophoblast differentiates into the embryo proper and amnion

30.  During Gastrulation:
a. Embryonic mesoderm forms from hypoblast cells 

b. Secondary endoderm forms from hypoblast cells 

c. Epiblast cells migrate between the endoderm and epiblast to form embryonic mesoderm

d. Epiblast cells migrate between endoderm and epiblast layers to form secondary endoderm

31.  The derivatives of the neural crest are multitudinous. The statement “Neural crest cells can give rise to cartilage” is:  

a.  False. Only the mesoderm can give rise to cartilage.
b.  False. Neural crest can give rise to melanocytes but does not respond to inductive signals to produce cartilage.
c.  True. The cartilage is restricted to the head and neck.  

d.  True. The cartilage is restricted to the thoracic region (costal cartilages).  

32.  The structure of the somite 

a.  is a loose mesenchymal sheet that will migrate toward the notochord.
b.  is an epithelial rosette with tight junctions and adhesive molecules.  

c.  differs as one looks at somites formed early (e.g., 21 days post-conception) or late (25 days post-conception).  

d.  differs as one looks at truck level somites vs those formed in the cranial region.

33.  Paraxial mesoderm gives rise to somites. Which statement is TRUE:

a.  Each rib is formed from 1 somite

b.  Somites that a give rise to the vertebral column form concurrently

c.  Somites are added sequentially

d.  Somites give rise to neural crest  

34.  Which statement is TRUE:
a.  The forgut, midgut and hindgut tubes form sequentially.

b.  The midgut initially opens to the yolk sac.

c.  The hindgut initially opens to the yolk sac.

d.  The lung buds are derived from the midgut. 

35.  Abnormalities in the neural crest are LEAST LIKELY to affect:

a.  peristalsis in the gut

b.  peristalsis of the ureter

c.  formation of craniofacial elements

d.  formation of neurons that populate the colon

36.  Formation of lung airways depends on branching morphogenesis governed by signals between:  

a.  lung bud mesenchyme and bronchial mesenchyme

b.  lung bud endoderm and bronchial mesenchyme.
c.  tracheal endoderm and bronchial endoderm.
d.  lung bud endoderm and neural crest cells.  

37.  The coming together of 2 separated pancreatic rudiments to fuse to form a single organ is most related to:
a.  Ret.

b.  GDNF.

c.  Endothelin-3.

d.  The rotation of the stomach.

38.  Hydronephrosis is LEAST LIKELY to be caused by:
a.  obstruction of the ureter at the junction with the renal pelvis.

b.  defective branching of the kidney
c.  abnormal ureteric bud outgrowth.

d.  obstruction of the ureter along its length.  

39.  Functional obstruction in the urinary tract may be a consequence of:

a.  atresia of the ureter lumen.

b.  defective branching morphogenesis in the kidney.

c.  defective smooth muscle in the ureter. 

d.  atresia of the renal pelvis.

40.  Which of the following statements is TRUE:  

a.  The collecting ducts, renal pelvis, ureters and bladder are lined with a water-resistant squamous epithelium.
b.  The transitional epithelium lining the ureter and the bladder both form entirely from the ureteric bud.

c.  The bladder, renal pelvis and ureters are lined with a transitional epithelium that is water-resistant.
d.  The transitional epithelium lining the renal collecting ducts protects against damage from urine. 
41.  Which of the following statements about Hydronephrosis is FALSE:    

a.  Hydronephrosis occurs in utero or in postnatal life.

b.  Hydronephrosis only occurs after the mother takes over renal function from the fetus.

c.  Hydronephrosis results in build up of urine and pressure in the kidney
d.  Hydronephrosis can result in end stage renal disease
42:  Which of the following is UNLIKELY to involve programmed cell death: 
a.  regression of Mullerian ducts in males.

b.  regression of Wolffian ducts in females.

c.  sculpting the renal collecting duct system.

d.  proper positioning of the ureter in the bladder.

43.  Defective apoptosis in the interdigital mesenchyme can cause:
a.  limb bud duplications.

b.  syndactyly.

c.  overgrowth of cartilage elements that form the digits.

d.  defects in formation of the radius and ulna.

44.  Which statements about Caspases is FALSE:  

a.  They are proteins that execute apoptotic cell death.

b.  They have cysteine protease activity.

c.  They are only present in an active form.

d.  They cleave cellular substrates, inducing apoptosis.

45.  Apoptosis is NOT associated with:  

a.  Chromatin condensation.

b.  DNA degradation that gives rise to a ladder.  

c.  Cytoplasmic blebbing.

d.  Random DNA degradation.

46.  Which statement is FALSE?  

a.  All Hox genes encode homeodomain proteins.  

b.  All homeodomain proteins are encoded by Hox genes.  

c.  All homeodomains are DNA binding domains.  

d.  Sponges have Hox genes.

47. Serial homology refers to:

a.  Structures that are repeated in modified form along the anterior-posterior axis.
b.  Structures that are repeated in modified form along the dorsal-ventral axis.  

c.  Structures that are repeated in modified form between limbs.  

d.  Structures that are repeated in modified form in the hindbrain.

48.  In general, reducing the function of a Hox gene:  

a.  causes apoptosis of the affected segment.  

b.  causes posterior segments to look more like anterior segments.  

c.  causes anterior segments to look more like posterior segments.  

d.  obliterates the left-right symmetry of a segment.

49.  The term ‘posterior prevalence’ refers to:  

a.  The fact that posterior segments tend to be evolutionarily older than anterior segments.

b.  The fact that posterior Hox genes tend to dominate over more anterior Hox genes.  

c.  The fact that posterior Hox genes tend to be longer than anterior Hox genes.  

d.  The fact that posterior Hox genes tend to be older than anterior Hox genes.

50.  Which of the following statements is FALSE?
a.  Hox genes encode transcription factors.

b.  Hox genes encode DNA binding proteins.
c.  Hox genes are only found in vertebrates.

d.  Hox genes are usually in clusters

EXTRA CREDIT QUESTION:

In the space provided below, describe some of the reasons why the study of human development is important in the fields of:  

a) Maternal Fetal Medicine, and

b) Pediatric Surgery.  


NOTE:  

Your response to these questions MAY be used to HELP you gain a PASSING grade in case you are in danger of otherwise failing the course.  Dental students:  We will not use your response to this question to determine honors grades.  
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