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Prenatal Development 
 

1. What cells make up the early embryo? Define each. 
- Totipotent: Have the ability to form all cell types of the conceptus 
- Pluripotent: Have the ability to form several types of all 3 germ layers (ectoderm, 
mesoderm, endoderm) but NOT the whole organism 
- Multipotent: Have the ability to form a limited range of cells and tissues appropriate to 
their location 
 
2. Define Morula, Early Blastocyst, Late Blastocyst, and Gastrula. 
- Morula: Ball of cells formed as a zygote goes through cleavage 
- Early Blastocyst: Hollow ball of cells with a fluid filled cavity (blastocyst cavity, inner 
cell mass-ICM) 
- Late Blastocyst: Pre-embryo cell containing an embryonic disk and two layers of cells 
which will eventually become the embryo proper  
- Gastrula: Embryo with the three primary germ layers (ectoderm, mesoderm, 
endoderm) 
 
3. What is Gastrulation? 
Differentiation into germ layers 
 
4. What are the three embryonic germ layers and what do they develop into? 
- Endoderm (Inner): Endocrine system, Digestive system, Lungs, Liver, Pancreas 
Primordial germ cells (precursor for sperm/oocytes) 
- Mesoderm (Middle): Reproductive system, Muscle, Skeleton, Cardiovascular, Urinary 
system. kidney 
- Ectoderm (Outer): Nervous system, Hypothalamus & both lobes of the pituitary, Skin, 
Hair, Hooves, Sweat glands, Mammary glands 
 
5. What hormones does the anterior pituitary gland produce and what are their roles? 
- LH, FSH, Prolactin 
- Stimulates growth and development of gonads and gametes 
 
6. What hormones does the posterior pituitary gland produce and what are their roles? 
- Oxytocin 
- Stimulates contraction of smooth muscle (Ex: during labor) 
 
7. What are the 2 lobes of the pituitary? 
Anterior (adenohypophysis), Posterior (neurohypophysis) 
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8. How does the anterior and posterior pituitary gland develop? 
- Anterior: develops from roof of the mouth 
- Posterior: develops from floor of brain 
 
9. What is sexual differentiation? 
- Transforming from an undifferentiated gonad to either testes or ovaries 
- XX (female) or XY (male)  
 
10. What’s the difference between the oocyte and spermatozoa? 
Oocyte: has 1 sex chromosome, (X=female)  
Spermatozoa: has 2 sex chromosomes, (X=female) and (Y=male)  
*determines the sex 
 
11. How does sexual differentiation in the male occur? 
- The Y chromosome contains the SRY gene which stimulates male repro. system to 
develop  
-Sertoli (support) cells: produce AMH, Leydig (steroid) cells: produce Testosterone to 
develop testes 
- Mesonephric duct develops into the epididymis and ductus deferens 
(paramesonephric ducts regress because of AMH) 
- Only has the tonic center 
 
12. How does sexual differentiation in the female occur? 
- No SRY gene, No SRY protein, No AMH ➡ female repro. tract develops 
- Theca (steroid) cells: produce Estrogen 
- Paramesonephric duct develops into oviducts, cervix, uterus, and cranial parts of 
vagina (no AMH present allows for development) 
- Has the tonic and surge center 
 
13. How do primordial germ cells migrate? 
Early embryo: Primordial germ cells develop while yolk sac is still present. Primordial 
germ cells will make it to gonadal ridge or degenerate. At the gonadal ridge, they will 
increase cell numbers through mitosis. This stimulates local CT to form primitive sex 
cords. 
 
14. What does the Primitive Sex Cord do? 
Cause gonadal ridge to enlarge and push toward the developing kidney  
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15. What are the 3 distinct renal systems? 
Pronephros (Pronephric kidney): Non-functional primitive form of the kidney 
Mesonephros (Mesonephric kidney): Functional, intermediate kidneys that produce 
urine that drains into mesonephric ducts 
Metanephros (Metanephric kidney): Final form of kidney 
 
16. What are Mesonephric ducts? 
Wolffian ducts (develop into epididymis and ductus deferens in males) 
 
17. What are Paramesonephric ducts? 
Mullerian ducts (develop into Oviducts, uterus, cervix, cranial vaginin females) 
*develop at the same time as Wolffian ducts 
 
18. How is the male brain “defeminized” in the male embryo? 
Testosterone freely enters the brain via the blood-brain barrier since alpha fetoprotein 
doesn’t bind to it (it doesn’t have an affinity for testosterone). Once inside the brain, 
testosterone becomes aromatized into estrogen and the male brain is “defeminized”  
 
19. How does the female surge center develop in the female embryo? How is the 
hypothalamus “feminized”? 
Alpha fetoprotein binds to Estrogen (alpha fetoprotein has an affinity for it) and prevents 
Estrogen from entering the brain via the blood-brain barrier. This allows the 
hypothalamus to become “feminized” and for the surge center to develop. 
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