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INSTRUCTIONS: Answer all questionsin the booklet provided
Ensure that all your answers are properly numbered
Part I: Short Answer Questions-Answer questions following each other
on the answer booklet
Part I1: Multiple Choice Questions (MCQs): Write the correct answer on
the space provided in the answer booklet. Each MCQ is one mark.
Part 111: Long Answer Questions-Answer the questions on the answer
booklet.

SECTION ONE (SHORT ANSWER QUESTIONS, 20 MARKYS)

1. Describe the process of gastrulating (4 Marks)
2. What are neural crest cells? List six derivatives of the neural crest cells. (6 Marks)
3. State functions of the yolk sac in a developing embryo (4 Marks)
4. Name three teratogenic agents and the congenital malformations they cause. (6 Marks)

SECTION TWO (LONG ANSWER QUESTIONS, 30 MARKY)

1. Using clear illustrations and explain the process of oogenesis. (8 Marks)
2. Discussthe formation of body axes. (5 Marks)
3. Describe the formation of the genitor urinary system. (8 Marks)
4. Outline the embryologic development of ear. (8 Marks)
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SECTION THREE (MULTIPLE CHOICE QUESTIONS, 20 MARKYS)

1. Following ovulation and fertilization of an ovum, a blastocyst develops. Growth and
differentiation occurs following implantation. Which of the following will develop into
the placenta?

a Epimere

b. Neura plate
c. Sclerotome
d. Trophoblast

2. A secondary oocyte is developing normally, at which of the following times does the
second maturation division of meiosis become compl eted?
a Inthe ovarian cortex
b. During ovulation
c. Atfertilization
d. Inthe blastocyst
e. Upon implantation

3. During the 3 week of embryonic development, splanchnic mesoderm differentiates into
blood idands with angioblasts. Inwhat developing tissue site does this process occur?

a Heart

b. Liver

c. Spleen

d. Thymus

e. Vertebra

4. An ovum is fertilized. After 3 weeks a blastocyst implanted on the endometrium has an
inner embryaoblast and an outer trophblast. Which of the following is the next step in
forming a 3-layered embryonic disk?

a) Decidualization
b) Gastrulation

C) Lateralization
d) Neurulation

€) Placentation
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5. A 55-year-old man has noted sharp pain in hisright lower extremity for the past 2 months.
MR imaging of his spine shows impingement on spinal nerve root by a herniated structure
located between L5 and S1. From which of the following embryonic derivatives does this
herniated structure most likely arise?

Amnion

. Cloaca

a
b
c. Lateral plate mesoderm
d. Neural crest
e. Notochord
6. To newborn examination is performed. The tympanic membranes are visualized
bilaterally. What is the embryologic origin of the structure that forms the canal connecting
the external ear to the tympanic membrane?
I Bony labyrinth
ii. First pharyngeal cleft
iii. Endolymphatic duct
iv. Otic pit
V. Otic vesicle
7. A-20 year-old woman is unable to conceive and undergoes an infertility workup. A pelvic
ultrasound reveals a bicornute uterus. Which of the following is the most likely
explanation for her anomal ous uterus?
a. Excesscirculating maternal androgens while in utero
b. Failure of the primordial germ cell migration
c. Failure of the paramesonephric ducts to fuse
d. Failure of the urorectal septum to reach the perineum
e. Low circulating levels of fetal estrogens
8. A newborn boy is noted to be dribbling urine. On examination he has a urethral opening
on the ventral-midpoint of his penis. Abnormal development of which of the following
structures ismost likely responsible for his urinary problem?
a Anal pit
b. Labioscrotal swelling

c. Mesonephric ducts
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d. Prostatic urethra
e. Urethra fold

9. In adeveloping embryo, neural crest cells form adjacent to the neural tube. These neural
crest cells then undergo migration. Which of the following structures is derived from
these migrating cells?
a. Dorsal root ganglion
b. Duramater
c. Epidermis covering the back
d. Intervertebral muscle
e. Paravertebral muscle

10. A newborn infant boy is noted to have an abnormality involving his perineum and
scrotum. Thereis failure of midline fusion in the urogenital region. Chromosome analysis
shows his karyotype is 46, XY. Which od the following is most likely responsible for his
condition?
a Abnormal androgen levelsin utero
b. Failure of Mesonephric ducts to reach the urogenital sinus
c. Failure of the urorectal septum to reach the perineum
d. Formation of acloaca
e. Persistence of the allantoi

11. A neonatal undergoes a check of health status. On examination a faint cardiac murmur is
auscultated. Echocardiography is performed and shunting of blood is noted from the left
atrium to the right atrium. An abnormality in embryonic development of which of the
following structures has most likely occurred in this neonate?
a Ductus arteriosus
b. Endocardial cushion
c. Fourth aortic arch
d. Sinusvenosus

e. Truncus arteriosus

12. The two superior and two inferior parathyroid glands are found adjacent to the posterior
aspect of the thyroid gland. From which of the following are these parathryroid glands
derived in embryologic development?

a Foramen cecum
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13.

14.

15.

16.

b. Mandibular swellings

c. Maxillary processes

d. Pharyngeal pouches

e. Thyroglossal duct

A 29-year-old woman describes mild discomfort with sexual intercourse for the past
month. A pelvic examination reveals no vaginal discharge, and the cervix appears normal.
On examination she has a small, dightly tender 2 cm mass in the lateral wall of her
vagina. The excised mass is cystic, fluid filled, and lined by a cuboidal epithelium. This
mass is most likely to be a remnant of which embryologic structure?

a Allantosis

b. Labioscrotal swelling

c. Mesonephric duct

d. Urachus

e. Urethra fold

A 3l-year-old woman has noted no fetal movement by 16 weeks gestation. A fetal
ultrasound shows the fetal head contains a brain with thin cortes, single enlarged
ventricle, and fused thalami. Which of the following developing regions of the brain is
most likely abnormal in this festus?

a Crania vault

b. Mesencephalon

c. Prosencephalon

d. Rhombencephalon

e. Spina vault

In the developing mate embryo, primordial germ cells migrate and contribute to formation
of gonads. These cells remain dormant until stimulated to differentiate. When do these
primordial germ cells differentiate to spermatogonia?

a First trimester in utero

b. Second trimester in utero

C. Third trimester in utero

d. Infancy

e. Puberty

Following fertilization of the ovum, the ovarian corpus luteum continues to produce
progesterone. If the corpus luteum regresses in the first trimester, abortion occurs. Which

of the following hormones maintains this capability of the corpus luteum?
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17.

18.

19.

a Alphafetoprotein

b. Estradiol

¢.  Human chorionic gonadotropin

d. Human placental lactogen

e. Luteinizing hormone

A study is performed involving women exposed to rubella virus during pregnancy. Some
of them give birth to infants with abnormalities including deafness, blindness, intellectual
disability, and seizure disorder. At what point in gestation is exposure to this virus most
likely to be associated with appearance of these complications?

a 4weeks

b. 12 weeks

C. 20 weeks

d. 28 weeks

e. 36 weeks

Following coitus, spermatozoa migrate to the fallopian tubes. Within the tubes, the
acrosomal head of permatozoa undergoes reduction of glycoprotein coating with
increasing permeability to calcium. Which of the following functions of spermatozoa is
facilitated by this process?

a Blocking other sperm

b. Fertilization

c. Motility

d. Mitosis

e. Meiosis

22-year-old woman has noted no fetal movement at 17 weeks gestation. A screening fetal
ultrasound shows a midline abdominal wall defect, with bowel contents contained within
a membranous sac. Her serum alpha-fetoprtotein is increased. Which of the following
abnormalitiesis most likely present in her fetus?

a. Exstrophy

b. Gastroschisis
c. Omphaocele
d. Patent urachus
e

Persistent viteline duct
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20. During week 3 embryonic development, the mesoderm becomes organized into separate
tissue regions. An amnionic cavity forms. Which of the following portions of mesoderm
surrounds this amnionic cavity?

a. Latera plate

b. Paraxial

c. Parietal

d. Splanchnic
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