BIOL 2108 LAB

STRUCTURES TO KNOW FOR THE FETAL PIG

*Please remember to bring goggles, gloves, and a dissecting kit for the next few weeks; I will charge $1 for each item you may need to borrow from now on

Directional terms

Dorsal- backside; the spine is dorsal to the ribcage

Ventral- bellyside; the heart is ventral to the spine

Superior- same as dorsal in the 4 legged animal; backside 

Inferior- same as ventral in the 4 legged animal; bellyside

Proximal- closer to the trunk or point of attachment; the shoulder is proximal to the elbow

Distal- further away from the trunk or point of attachment; the foot is distal to the knee

Deep- deeper to the skin/away from the body surface; the heart is deep to the ribcage

Superficial- toward the body surface; the skin is superficial to the blood vessels

Anterior- same as cranial in the 4 legged animal; toward the head

Posterior- same as caudal in the 4 legged animal; toward the tail

Cranial- toward the head; the neck is cranial to the thorax

Caudal- toward the tail; the rump is caudal to the head

Medial-closer to the center/middle; the heart is medial to the lungs

Lateral-closer to the ends; the ears are lateral to the nose

Planes

Midsagittal (median sagittal)- divides the body into equal right and left sides

Frontal/coronal- divides the body into equal dorsal and ventral sides

Transverse- divides the body into cranial and caudal sections

External Features

External nares- nostrils; opening allowing air into the respiratory system

Eyelid- flap of skin covering the eyes

Mammary papillae- 5-7 pairs of nipples; milk produced by females for nourishment for young

Urogenital papillae- structure found near the tail in females; opening for the vagina located nearby

Orifice for the penis/urogenital opening for the male- opening in male for excretion of urine; found posterior to the umbilical cord

Orifice for the vagina/urogenital opening for the female- opening below the urogenital papillae for urine and fetus

Scrotal sac- area where scrotum will eventually form

Anus- opening for feces; found near the tail

Tail

Tongue- used in tasting and pushing food toward the esophagus

Papillae of the tongue- tastebuds; used in tasting food

Teeth- used to tear and grind food, once erupted

Hard palate- made of bone; contains ridges; separates the oral and nasal cavities

Soft palate- made of connective tissue; posterior to the hard palate; separates the oral and nasal cavity

Pharynx- common opening for food and air; posterior to the palates

Epiglottis- flap of cartilage which closes of the trachea during swallowing; allows food to enter the esophagus

Umbilical cord- contains arteries and a vein which connect to the placenta

Be able to identify a male vs a female; female has a urogenital papillae, the male does not

Digestive system

Esophagus- passageway for bolus from the pharynx to the stomach; found directly behind the trachea

Stomach- J shaped organ used for storage of food and digestion of proteins; may be found behind the liver

Cardiac sphincter- smooth muscle ring which regulates passage of the bolus (ball of food) from the esophagus to the stomach

Pyloric sphincter- smooth muscle arranged in a circle which regulates passage of acid chyme from the stomach to the duodenum; best seen when the stomach has been cut open and reflected

Rugae- folds within the stomach used to increase the surface area for mixing food and gastric juices; best seen after cutting the stomach open

Small intestine- long, but small diameter organ found tightly coiled within the abdominal cavity

Duodenum- initial portion of the small intestine; most digestion occurs here

Large intestine/colon- shorter and has a larger diameter than the small intestine; involved in reabsorption of water; sometimes called the colon 

Rectum- distal portion of the colon; allows for storage of feces

Pancreas- glandular organ found along the duodenum; involved in blood sugar regulation; also releases enzymes into the duodenum; involved in digestion

Liver- largest organ of the body (not including the skin); produces bile (used in digestion to emulsify fats), detoxifies substances; contains 5 lobes in the fetal pig 

Gallbladder- found underneath the liver; stores bile; may appear green in the fetal pig

Cystic duct- duct connecting the gallbladder and hepatic duct of the liver; eventually ends at the duodenum

Other Structures

Peritoneum- double membrane layer of connective tissue in the peritoneal cavity; after you cut through the skin and muscle, this was the shiny membrane underneath

Peritoneal cavity- cavity within the abdominal cavity

Mesentery- connective tissue that holds organs in place; contains blood vessels which may serve various organs

Greater curvature of the stomach- larger, outermost curvature of the stomach

Lesser curvature of the stomach- smaller, inner curvature of the stomach

Respiratory System

Diaphragm- thin, dome shaped organ directly above the liver; separates the abdominal and thoracic cavities; prime mover involved in inspiration

Trachea- C shaped cartilage anterior to the esophagus; windpipe

Lungs- elastic organs involved in oxygen exchange and breathing

Diaphragm- prime mover for inspiration; contracts (moves downward) during inspiration, relaxes (moves upward) during expiration

Lung slide 100x or 400x

Be able to recognize the slide and identify alveoli

Lung models

Be able to identify

External nares

Pharynx

Larynx

Vocal cords

Trachea

Epiglottis

Esophagus

Bronchi

Bronchioles

Alveoli

Lungs

Diaphragm

Endocrine System

Thymus- glandular organ superior to the heart; involved in producing thymosin and thymopoetin which aid in maturation of T cells

Thyroid gland- bilobed organ on the anterior aspect of the larynx

Circulatory system

Spleen- organ to the left of the stomach; old red blood cells (rbc) brought here; graveyard for rbc

Umbillical arteries- 2 arteries, each found lateral to the urinary bladder; also found posterior to the umbilical cord; metabolic and respiratory waste carried from the fetal pig to the placenta (mother)

Umbillical vein- 1 vein which was initially attached to the liver and umbilical cord (this is what you cut); carries O2 and nutrients to the fetus

Pericardial sac-double membrance sac which encloses the heart

Pulmonary trunk- exiting from the right ventricle, sends deoxygenated blood to pulmonary arteries

Aorta- exits from the left ventricle; sends oxygenated blood to systemic arteries; largest artery of the body

Coronary arteries- send blood to the heart

Brachiocephalic artery- branches from the aorta

Subclavian arteries- supply the shoulder; left subclavian branches from the aortic arch; right subclavian branches from the brachiocephalic

Brachial arteries- supply the arms; the brachiocephalic artery becomes the axillary artery at the shoulder, this then becomes the brachial near the head of the humerus 

Carotid arteries- supply the head; left carotid branches from the aortic arch; right carotid branches from the brachiocephalic

Ductus arteriosus- shunt during fetal life connecting the pulmonary trunk and aorta; prevents bloodflow to pulmonary circulation; becomes the ligamentum arteriosum after birth

Celiac artery- sends branches supplying the stomach, liver, spleen

Renal arteries- supply the kidneys

Mesenteric arteries- supply the intestines

Iliac arteries- supply the leg

Coronary sinus- drains blood from the heart

Superior (anterior) vena cavae- vein which drains structures of the thorax, neck, and head

Inferior vena cavae- vein which drains structures of the abdomen, pelvis, and legs

Iliac veins- drain the leg

Renal veins- drain the kidneys

Hepatic veins- drain the liver

Brachial veins- drain the arms

Brachiocephalic veins- joining of jugular and subclavian veins; lead to the SVC

Jugular veins- drain the head; run near the carotid arteries

Atria- receiving chambers for blood; thinner walls than ventricles reflecting less pressure and distance needed for blood flow to the ventricles

Ventricles- pump blood to pulmonary and systemic circulation; left ventricular wall is thicker after birth, reflecting greater pressure needed to pump blood through systemic circulation

Atrioventricular (AV) valve- valves preventing backflow of blood from the ventricles back to the atria; tricuspid on the right side; bicuspid (mitral) on the left

Semilunar valves- prevent backflow of blood from the aorta and pulmonary trunk to the ventricles; aortic semilunar valves in the aorta; pulmonary semilunar valves in the pulmonary trunk

Cordae tendineae- collagenous tissue connecting the AV valves with papillary muscle of the ventricles

Pathway of blood

Right atria (deoxygenated blood)-right ventricle- pulmonary trunk-pulmonary arteries-capillaries (exchange of O2 and CO2)-pulmonary veins (oxygenated blood)-left atria-left ventricle- aorta- systemic arteries- capillaries (exchange O2 and CO2)- systemic veins (superior and inferior vena cavae; deoxygenated blood)- right atria…..

Valves

During ventricular contraction, AV valves are closed and semilunar valves are open

During atrial contraction, AV valves are open and semilunar valves are closed 

Layers of blood vessels

Tunica interna- internal lining composed of simple squamous epithelia (endothelia)

Tunica media- middle layer composed mainly of smooth muscle

Tunica externa- external layer composed of connective tissue

Arteries have thicker tunica medias than veins

Veins have larger lumens than arteries

Be able to identify structures of the heart using the heart models and the preserved beef heart

Reproductive System

Female

Ovaries

Oviduct

Horns of the uterus

Body of the uterus

Vagina

Male

Scrotum

Testes

Epididymis

Vas (ductus) deferens

Penis

Urinary System

Kidneys

Kidney cortex

Kidney medulla

Ureters

Urinary bladder

Urethra

Kidney slide 400x

Glomerulus

Bowman’s capsule

Tubules

Graafian follicle slide 400x

Graafian follicle

Primary oocyte

Secondary oocyte

Antrum

Corpus luteum

Testis slide 400x

Seminiferous tubules

Interstitial cells

Male reproductive system models

Testes

Epididymis

Vas deferens

Seminal vesicle

Ejaculatory duct

Prostate gland

Bulbourethral (Cowper’s) gland

Urethra

Penis

Scrotum

(Urinary bladder)

(Colon)

(Rectum)

Spermatozoon (sperm)

Head

Body

Tail

Female reproductive system model

Ovary

Fallopian tube

Fimbria

Uterus

Cervix

Vagina

Labia minora

Labia majora

Clitoris

(urinary bladder)

(Urethra)

(Colon)

(Rectum)

(Anus)

 Kidney Model

Kidney

Ureter

Urinary bladder

Urethra

Adrenal glands

Renal pelvis

Major calyx

Minor calyx

Cortex

Medulla

Medullary pyramids

Bowman’s capsule

Glomerulus

Afferent arteriole

Efferent arteriole

Proximal tubule

Distal tubule

Ascending loop of Henle

Descending loop of Henle

Collecting duct

Nervous System

Brain Model

Cerebrum

Right and left cerebral hemispheres

Cerebellum

Medulla oblongata

Pons

Optic nerve

Optic tract

Optic chaiasma

Olfactory bolb

Olfactory tract

Spinal cord

Pituitary

Hypothalamus

Thalamus

Lateral ventricle

Third ventricle

Fourth ventricle

Spetum pellucidum

Pineal body

Frontal lobe of the cerebral hemisphere

Temporal lobe of the cerebral hemisphere

Occipital lobe of the cerebral hemisphere

Parietal lobe of the cerebral hemisphere

Decussation of pyramid

Preserved Sheep Brain

Cerebrum

Olfactory bulb

Optic nerve

Cerebellum

Occipital lobe

Septum pellucidum

Third ventricle

Fourth ventricle

Lateral ventricle

Spinal ford

Neuron slide (400x)

Neuron

Processes

Nucleus 

Supporting cells

Spinal cord (40x)

Central canal

Grey matter

Anterior horn

Posterior horn

White matter

Motor end plate (100x or 400x) (neuromuscular junction)

Axon

Axonal bulbs

Muscle

Cow eye

Cornea

Sclera

Choroids

Retina

Iris

Lens

Vitreous humor

Tapetum lucidum

Axon model

Nucleus

Cell body

Dendrites

Axon

Myelin sheath

Schwann cells

Nodes of ranvier

Spinal cord model

Grey matter

Anterior horn

Posterior horn

White matter

Ganglion

Dorsal (sensory) root

Ventral (motor) root 

Website on why fetal pigs are used

http://www.goshen.edu/bio/PigBook/dissectionadvantages.html
This site has a good virtual fetal pig dissection

 http://www.whitman.edu/biology/vpd/
Other sites

http://www.geocities.com/kirktayl/pig.html
http://www.spc.cc.tx.us/biology/jmckinney/Studyimages/pig/pigmasterlist.html
http://www.biology.ucok.edu/AnimalBiology/pigweb/Pig.html
http://www.execulink.com/~ekimmel/fetal0.htm
